
\ \

^



ALBERT R. MANN
LIBRARY

New York State Colleges

OF

Agriculture and Home Economics

AT

Cornell University



Cassell's popular gardening.

3 1924 002 871 246



Cornell University

Library

The original of this book is in

the Cornell University Library.

There are no known copyright restrictions in

the United States on the use of the text.

http://www.archive.org/details/cu31924002871246



THIS EDITION

Is specially prepared for

Subscription only, and is not

obtainable through the general

Booksellers.

CASSELL & COMPANY, LlMlted.



Ornamental foliage Pt.antr







CASSELL'S

POPULAR GARDENING.

EDITED BY

D. T. FISH,
ASSISTED IN THE PRESENT VOLUME BY

Mb. JAMES BRITTEN, r.L.S., British Museum.

Mr. WILLIAM CARMICHAEL, late Gardener

to U.R.H. the Prifiee of Wales.

Mr. WILLIAM COLEMAN, The Gardens, East-

nor Castle, Ledbury.

Mr. RICHARD DEAN, Ealii<ig, W.

Mr. WILLIAM GOLDRING.
Mr. WILLIAM HUGH GOWER, Nurseries,

Tooting.

Dr. MAXWELL T. MASTERS, F.R.S.

Mr. R. IRWIN LYNCH, Curator of the Botanic

Gardens, Cambridge.

Mr. JAMES SHEPPARD, The Gardens, Wol-

verstone Park, Ipswich.

Mr. WILLIAM THOMSON, CUy of London

Club, London.

Mr. W. WATSON, Royal Botanic Gardens, Kew.

Mr. JOHN J. WILLIS, Agricultural Laboratory

{Sir J. B. Lowes, Bart,), Rothamsted, Harp-

enden.

SlMitti nnmerons |Utisti;ationB.

Vol. hi.

CASSELL & COMPANY, Limited

LONDON, PARIS &' MELBOURNE.

[all rights reserved.]

c.r





INDEX OP CONTENTS.

AQUATIC PLANTS: pase

Tropical and Temperate Aquajia—List of Plants

•for ditto 26

T&e Oiit-door Aquafium and Bog-garden—List of

Hardy Water Plants 136

Bog and Marsh Plants 330

BULBOUS PLANTS:

Introduction — Glasses of BuIIds — Lifting and

Storing Bulbs—Planting 308

Acidantliera—Acis—Albuca—Allium—Amaryllis

—

Amaryllis Belladonna—Androstephium—Ano-
matheca cruenta—Antholyza—^Anticlea glauca

—Babiana 361

COMMON GARDEN PLOWEES:

Hardy Primulas 51

Sea Lavender—Trillium—^Flame-flower" 160

The SpeedweU—The Periwintle 294

FEENS

:

Brainea insignia— Ceratopteiis—Woodwardia—
Osmundor—The Polypodinms 78

Platycerlum—Scolopendrium—^Dicksonia—Cyathea

—Doodia—PeUsea 193

Cystopteris— Woodsia—Aspidium— Blecbnum—
Hemitelia 314

FLOEISTS' PLOWEES:

The Polyanthus—The Giant Polyanthus—Tme
Primroses 22

The Terbena—The Zinnia—Anemone—Eannnculus 238

THE HAEDT PEUIT GAEDBN:

Training of Apple-trees 14

General Cultivation of the Apple 175

Varieties of the Apple 216

diseases and Insects affecting the Apple 319

GLASS STEUCTUEES AND APPLIANCES: page

Green-houses and Conservatories 40

Plant-stoves and Orchid-houses 97

Management and Eoutine of the Green-house ... 163

Glass and Glazing—Syi^tems of Glazing 211

Heating—Pipes—Boilers—I'lues—Stoves 272

Ventilation 325

HOT-HOUSE OE STOVE PLANTS:

Aoalyphfl^-iEchmea—.ffisohynanthuB—Agalmyla

—

Allamanda—Alloplectus—^Alocasia—^Alpinia

—

Amasonia— Amherstia — Ananassa— Ancylo-

gyne—Anthurium 56

Aphelandra— Arnlin.—Aristolochia—Artocarpus—
Asparagus—Astrapeea-Ataccia 123

Bambusa— Barringtonia— Beaucarnea— Begonia

— Bertolonia — Bilbergia — Bougainvillea —
Bowenia—Brexia—Brownea—BurcheUia ... 180

Callioarpa— Carludovica— Caryophyllus— Centra-

denia— Centrostemma— Cephalotus— Cerato-

zamia—Cereus— Chrysophyllum— Cinchona

—

Cissus—Clavija—Clerodendron—Cochliostema

—Coffea^Coleus—Columnea—Combretum—
Cossignea—Crossandra—Croton—Curculigo—

Gurmeria— Cyanophyllum — Cycas— Cyrtan-

thera—Cyrtodeira 223

Daleohampia— Darlingtonia—Dasylirion— David-

sonia—Dichorisandra— Dieffenbachia—Dion

—

Dionsea—Dipladenia— Dipteracanthus— Dra-

csena—Drosera—Drosophyllum—Echinocactus

and Echinopsis— Encholirion—Encephalaxtos

—Epiphyllum—Eranthemum—Erythrina ... 35S

HOUSE, AEEA, AND WINDOW GAEDENING:

Introduction—Divisions of the Subject—Obtaining

Plants—Soils and Eeceptacles 1

Propagation—Watering—Protection from Dnst,

Sun, Animals, &c 167

Plants in Eooms 285



CASSELL'S POPULAR GARDENING.

THE LEPE-HISTOET OP PLAUTS:

Pruning—Propagation ,

Beproduction

Fertilisation—Impregnation

Bipening of the Fruit—The Seed

mANUEmG IN THEOET AND PBACTICE:

Constituents of Plants — How Plants Peed—
Sources of Plant-food

How Soils become Fertile—The Atmosphere as a

Source of Plant-food—^Tield of Nitrogen by

Crops

Nitrates as Plant-food—^Nitrates in Soils—Action

of Manures

Composition and Eifect of Manures

FACE

9

.. U8
,. 181

111

254

347

THE OEOHAED-HOUSE ;

Houses—Water—Stimulants—Compost—Manage-

ment of Autumn-potted Trees the First Tear 70

Management of Peaches and Nectarines the
' Second Tear—Varieties 129

Plums—Cherries—Figs—Pears—Apricots 234

OBCHIDS

:

BendrochUum—Disa— Epiphora—Epidendmm

—

Epistephium—GaUajidra—Gongora—Goodyera

—Grammatophyllum—Helcia—HouUetia .„ 85

OECHIDS (contwaed): '*"

Huntleya-lonopsia—Ipssea— Lffilia— Leeliopsis—

Leptotes— Limatodes— lissochilus— Liidde-

TT^n.mn'ti,—^Lycaste—Maadevallia 151

MariUaria-Mesospinidium-Miltonia^Mormodes

—Nanodes—Nasoniar—Odontoglossum 296

Oncidium— Orchis — Paohystoma— Palumbina—
Paphinia—Peristeria—Pescatoria—Phajus ... 374

63

PEOPAGATION

:

Introduction—Seeds—Conditions of Seed-raiaing...

Eaising of Special Genera from Seed—Coniferffl,

Palms, Orchids andNepenthes, Aquatics, Perns 206

Cuttings 369

EOCK, ALPINE, PEEN, AND WILD GAEDENING

:

The Hardy Fernery 106

The In-door Fernery 218

THE EOSE AND ITS CULTUEE:

Standard, HaU-Standard, Weeping, Dwarf, and

Pegged-down Eoses 92

Garden Eoses 144

Eoses in Out-of-the-way Places 199

Cultivation of the Eose under Glass—Eoses in

Pots—Forcing of Eoses in Pots 261

Diseases and Insects affecting the Eose 335



CASSELL'S

Popular Gardening.

HOUSE, AREA, AND WINDOW
GARDENING.

By Wihiaji Thomson.

INTROVUCTTON.

HE sutjeot of

House and Win-
dow Gardening,

under whicli title

it is proposed to

treat of plants in

windows, Tjalco-

nies, Terandahs,

porches and areas,

and upon house-

tops, may be re-

garded from so

many different

points of view that

it is difficult to say

which should have

priority of consideration. The invalid who is con-

fined to the house grows his three or four plants

on a shelf or tahle in the window of his room,

and cares nothing for what the pedestrian in the

road may think of his pets ; while the man in health,

who is ahle to be much out of doors, thinks as much
of the external decorative efEect produced by the care-

ful arrangement of the plants, as of their culture.

But wherever they are placed, there is much to be

thought of and attended to if good results are wished

for; and though reading about what ought to be

done is doubtless of great assistance, there is no

teaching so good as practical experience in over-

coming difficulties as they arise, and thus learning

how to prevent their recurrence.

It must not be expected that we are preparing'a

series of papers upon the decoration of houses with

plants, or upon the preparation of plants for decora-

tire domestic purposes. Our subject is Gardening,

49

not Decorating, which latter subject has been more
specially treated of in the preceding volume ; never-

theless it win be our desire always to keep the deco-

rative effect of plants before our mind's eye, and

to be guided by that effect in all our suggestions and

recommendations.

While it would scarcely be correct to speak of

House and Window Gardening as a new subject,

it may fairly be described as an art in its infancy, so

Uttle has yet been done in it compared with what
might be done. A few years ago the only illustra-

tions of it were to be found inside ihe windows of

cottages, where some of the commonest half-hardy

plants were grown, more for their use as a blind or

screen than for the sake of the plants themselves, or

for the pleasure of watching and attending to their

growth. Latterly, however, the horticultural element

has received much more attention, mainly resulting

from the establishment of societies which offer prizes

for the best specimens of plants grown in the windows

of cottagers. This movement has for its object not

so much the improved appearance of our suburban

roads and country villages, as the moral improvement

of the inhabitants ; for a love of gardening in-doors

is invariably found associated with neatness, cleanli-

ness, and good order in the house generaUj''. Occa-

sionally instances may have been observed of growing

plants for the decoration of windows externally, and

for covering some rustic porch in the country ; but

these examples are far from being as common as they

ought to be.

It must not be supposed that we ate ignorant or

unmindful of the wonderful stride that has been made
during the last few years in London, in the decoration

of the window-sills with plants, an-anged in boxes of

endless variety. In these, evergreen shrubs in winter,

and flowering plants through the summer, have im-

proved and beautified our streets to ao extent that

could scarcely have been imagined. But there is in

all this very little " gardening" in the majority of

cases ; it is merely furnishing and decorating with
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wBll-grown plants, not cultivating them. If the

watering-pot is used, it is miirely to wash offi the dust

frgm the leaves, regardless of whether the roots do

or do not want water. The dead leaves are not

piuked ofi, the decaying hranches are not cut out, the

insects are not killed or removed, the soil is not re-

newed or manured, the plants are not screened from

hot sun or cold wind ; in short, nothing is done for

them that could be called gardening. When they

begin to get shabby they are thrown away, and re-

placed by fresh plants.

Inasmuch as plants cannot grow without light, it

is not our intention to treat of plants in rooms or

halls, excepting in those parts which are well lighted,

and this of necessity restricts us to positions in or

near the windows. It is a common error to believe

that some foHage plants and most Ferns will grow in

dark places. Some may exist for a time under such

conditions, but it cannot be for long ; all plants must
have light, though some require much more than

others.

It will be found convenient to regard the window-
pane as a boundary-line which separates our_eubject

into two parts, in-door and out-door gardening ; and
these parts will be fm-ther subdivided in the following

In-door House and, Windoisr Gardening.
—This may be treated of conveniently under two
divisions. The plants may be either uncovered or

covered. Uncovered plants are those which have to

put up with all the changes of light, heat, and
draught to which every sitting-room is more or less

liable.

Covered plants are those which are more or less pro-

tected from these influences, by being grown in a

case, or under a shade, or between the window and
a second window built inside.

Out-door House and Window Gardening.
—^This may be similarly di\ided under two headings,

according to whether the plants are protected or

exposed.

Protected plants are those which are grown in

miniature green-houses built outside the windows,

which are commonly known as conservatory windows.

Exposed plants are those which are placed on
window-sills, in balconies, verandahs, porches, and
areas, and upon house-tops, and which are not pro-

Tided with any permanent protection from wind or

weather.

House and window gardening, when practised by
amateurs, is generally undertaken for the pleasure and
amusement of the individuals who live in the house.

Tliere are some, however, who work for the pleasure

of others as much as for their- own gratification ; and

these take as great an interest in the appearance of

their windows as seen from outside, as they do in the

view of their window-plants from the room.

The Obtaining of Plants—Everything must

have a beginning, and domestic gardening is not

an eScception to the rule. Plants must be obtained.

Fully-gTOwu plants can be purchased, or accepted as

presents from friends ; but it is far more satisfactory

to have grown your own plants from seed or from

cuttings.

FuUyTgrown plants doubtless give the least trouble,

and many who have no conveniences for keeping a

store of soils and pots of different sizes are obliged

to be contented with this restricted form of horti-

culture. For them window gardening is neverthe-

less a subject requiring much care, thought, and

attention, and what they have to do for their plants

must be done regularly and systematically. It is

not a matter that can be attended to for a day or

two, and then forgotten for a week. No doubt there

are certain plants that require a great deal less

attention than others ; some have to be looked after

twice a day, while others only want attending to once

a foi-tnight, but even this slight attention must be

given with regularity if good results are to be

obtained.

Watering, removing dead leaves and branches,

cleaning when attacked by insects or fungus, and

protecting from hot sun, cold wind, and draught of

any kind, are all points that must be remembered in

the care of plants, whether in windows or elsewhere.

Soils.—Though many plants will grow and do

well for a long time in the same soil, yet there must

come a time with every plant when fresh boU is ne-

cessary. It may be that only a little is required on

the top of the pot ; it may be that the roots require

shifting into a larger pot without disturbing them
more than can be helped, in which case fresh soU is

placed round the sides ; or it may be desirable to

shake off all the old soil from the roots, and to re-pot

them in entirely fresh soU. In either case it is ne-

cessary to understand what are the different soils

likely to be wanted, and it will facilitate a clear un-

derstanding of this if we commence with a short

explanation of how soils are formed.

The crust of our earth is composed of rocks of

various kinds, most of which when exposed are acted

upon and decomposed by certain chemical constituents

in our atmosphere, breaking up and pulverising the

surface and forming a dust, which is washed down by
rain into hollows, where it accumulates, and becomes
soil or mould. Wben we think of the great variety

of rocks that are to be met with, and remember that

the dust from several of these may get washed down
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together from the hiUs and mixed in the valleys, we
need not he sui-prised at the still greater variety of
soils that are found, containing these decomposed
rocks in varying quantities. The soils so formed are
called clayej-, chalky, or sandy, according to the
degree in which clay, chalk, or sand preponderates in
their composition.

But often, hefore the rain has washed away this

. dust, the spores of Lichens and of other allied plants
lodge and begin to grow on many parts of the partially
decomposed rocks. These die, and their remains are
mixed with the dust, and thus a soil is formed upon
which plants of a somewhat higher degree can grow,
such as Mosses. Again, these decay, and prepare the
soil for plants of higher orders. At times portions
of these more or less manured soils get washed down
into the valleys, and mixed with the pure soils hefore
mentioned.

From this it wiU he inferred that most soils have
in their composition some portion of organic remains,
though in many cases the portion of decayed vegeta-

tion is very small.

Thus we see that all soils are composed of in-

organic and organic constituents in very variable

proportions.

Sand is the soil which contains less organic or

vegetable matter in it than any other, and is con-

sequently spoken of as a " poor " soil.

Peat, on the other hand, is almost entirely made
up of decayed plants, and has a very little sand or

clay in it; hence gardeners value this highly for

mixing with other soils.

Leaf-moiM is the result of leaves being kept in

heaps and occasionally turned over, and thus allowed

to rot gradually. It takes two or three years to

thoroughly rot most leaves, at the end of which time

they become converted into a valuable manure for

plants in pots.

Loam is the soil of most importance to gardeners.

It consists of clay and sand mixed in different pro-

portions. When there is but little sand in it, it is

called " stiff" soil, because the roots of plants cannot

readily make their way through it. Although it ab-

sorbs water verj^ slowly, it holds moisture for a long

time when it is once wet ; but when sand prepon-

derates over clay the loam takes in water very

readily, and roots have no difficulty in permeating

through it. Hence sandy loam is the gardener's best

friend.

I

Having procured a supply of each of these kinds of
.

soil, a very little practice at mixing them in different

quantities, and observing the appearance and the

feel of the mixtures, wiU enable the amateur to

determine what sort of soil any plant has been

growing in, and to add more of the same if it

requires it.

Drainage.—When plants are grown for sale it

does not pay to waste much time or trouble over

drainage. But when plants £.ro gTown for the plea-

sure which their beauty affords, the question of proper

drainage becomes of itaiportanee.

" Clocks " is the term which gardeners use when
they are talking of pieces of broken flower-pots. In
breaking these into small pieces much gi-it and
powder is unavoidably made ; this must be washed
out, and the remaining pieces form the best drainage

that can be used for pot-plants.

The man whose only object in growing a plant is

to dispose of it, contents himself with putting one
piece of crook over the hole at the bottom of the

flower-pot ; but this will not do for plants that have
to be grown in windows. For such plants the hole

of the flower-pot must be . covered with a slightly

curved (not a flat) crock ; upon and around this must
be arranged a layer, about an inch deep, of crocks

of the size of a small walnut ; over these a half-

inch layer of crocks of the size of a hazel- nut, and
upon this a very thin layer of moss, just enough
to prevent the soil being washed down in amongst
the crocks when the plant is watered. Ferns grow
all the better if the layers of drainage are each twice

as thick as those described ; and the same applies

to marsh and aquatic plants, whose pots have to

stand in pans of water.

When a plant looks sickly, and does not repay you
for all your care and attention, the probabilities are

that something is wrong with the drainage. Tm-n
the plant upside down, rap the rim of the pot on
the bench or table, to loosen the ball of earth

;

remove the pot, and you wiU most likely find that

the earth has got washed down amongst the crocks,

that the water cannot drain off, and that the points

of the rootlets are rotten. Such a plant must be at

once re-potted in a proper manner.

Eeeeptaoles for Boots of Plants. — The
commonest receptacle in which to cultivate plants

that are not grown in the open ground is an earthen-

ware pot. But pots may be made of' other mate-

rials than clay. Plants may also be grown in

boxes, which in some respects are better than pots,

though there are several disadvantages in using

them.
,

Baskets also are very convenient, when lined with

moss to prevent the mould running through. These

may be made of wire in many very ornamental

forms, and also of strips of wood. The half of a

husk of a cocoa-nut makes a very useful basket.

The tins which have held preserved meats and

fruits are often used by poor people, who pick them

off dust-heaps, and punch a hole in the bottom for

drainage. These, of course, can only be used tern-
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porarily, as the damp soil soon makes the tins rust,

and this is inimical to healthy growth when roots

come in contact with it.

Pots.—It is a generally-received opinion that, in

order to grow a plant properly in-doors, it must he

grown in a porous pot. But however convenient a

porous clay flower-pot may he for most purposes, it

has often been proved that it is not a necessity for

good cultivation. Nevertheless, it is the cheapest

receptacle that can he made, and with proper care

and attention there is nothing in -trhich plants do

bstter, though pots have heen used of other mate-

rials in which plants have grown just as well. It

used to be said that plants could not he grown in a,

pot which is glazed, but this assertion has been dis-

proved. Indeed, they can be grown perfectly well

in zinc, and in ii-on pots, and in earthen pots glazed

inside and outside. But as all these forms of pots

are more expensive than the common flower-pot, it

is- natural that preference should be shown for the

most economical form.

Practically, however, the porosity of the ordi-

nary pot is an objection in one respect for in-door

use, because it causes too great a variation in the

temperature of the roots. If a plant be watered

with water of the same temperature as that of the

room or balcony in which it is grown, evaporation

takes place over the surface of the pot, and the roots

round the inside of the pot are colder than the roots

in .the middle of the pot. Again, this evaporation

ciiuses the sides of the pot to become dry, and draws

the moisture out of the earth near the sides, so that

after a certain time the earth near the sides of the

pot is not only colder but also drier than the earth

in the centre. A plant with its roots in the open

(ground is not subject to these changes and alterna-

tions of heat and cold, of dryness and moisture ; and
consequently aU hardy plants grow better out of

doors in the garden than in pots. It is by attention

to these facts, and by care in permitting these

changes to be as slight as .possible, that the clever

gardener shows his superiority over others. But
amateurs cannot always devote to their proteges that

regular attention wliich it is the business of the

professional gardener to give ; consequently, any
little hints or advice which wiU help to minimise the

bad effects of unavoidable irregularities wiU doubt-

less be acceptable. Upon these grounds we recom-
mend pots to be used (especially for window-sills)

which are glazed outside and rough inside. If the

pot be glazed inside, and the watering of the plant

be accidentally neglected, the earth shrinks and
comes away from the smooth sides of the pot, and
the roots are exposed to the action of the air ; this

\vould not take place so readily if the inside of the

pot is rough, since then both the roots and the earth

seem to cling more firmly to the pot. On the other

hand, it is an advantage to have the outside of the

pot glazed, because the glazing prevents evaporation,

and consequently the roots are not so much sub-

jected to those vicissitudes of cold and dryness to

which we have already caUed attention.

Pots made in this manner are not, however, always

obtainable, except at a price which amounts to a

prohibition of their general use. The next best

thing to do is to paint the outsides of common pots

with two or three coats of oil-paint, taking care that

each coat is thoroughly dry before the next coat is

put on. Good taste will dictate the use of duU

sombre colours for this pui-pose, as it is the plant,

and not the pot, which should be the object of at-

traction. Greater skill is needed to grow plants well

in painted or glazed than in common pots; and

where paint is used, only the warm tints of common
pots, or different shades of stone-colour, should be

used. At the same time, the paint need not be.

aU of one colour, and a little decoration of the pot is

not to be objected to provided that it is of a quiet

and subdued character; the tints of browns, reds,

and olives are so numerous that there is a wide field

opened here for the exercise of taste in improving

the appearance of plants by the appropriate decora-

tion of the pots in which they are cultivated.

The form of a pot is not a matter of much im-

portance to a plant, provided that there is room

enough for its roots to gTOw in a natural direction.

Some roots grow deeper than others, and for them
taller flower-pots must be obtained. But for most

plants it is found best to use a pot which has about

the same depth as is the width across the top ; this

allows of a good supply of drainage being put in,

and still leaves plenty of room for the necessary

quantity of earth, which should not quite fiU the pot.

The surface of the earth should not he flat, but lower

in the middle than at the sides, which insures the

water going into the middle of the ball of earth, and
not down the sides only, as is so often the case with

plants badly potted. This only applies to rapid-

growing short-lived plants, and would injure haid-

wooded plants, such as Heaths, &c.

Square Pots.—Pots are usually made round,
and smaller at the bottom than at the top; but
for window gardening it would be, in some re-

spects, much better if they could be had square
and straight-sided. Each plant would thus have
allotted to it a larger quantity of earth to grow in,

and would have more room for its roots. Again,
if each square pot stood close to one or more other
square pots, the extent of external pot-surface ex-
posed to the air would be by so much reduced. The
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greater 'bulk of earth and tlie dinmuBhed exposure
would both tend to keep the soil in a more even
condition of moisture, and -vrould render -watering

less frequently necessary. There need he no diffi-

culty in procuring pots of square or any other shape,

if a model be made in wood of the fuU size, and be
sent to the potteries as a pattern.

Pots for Suspension.— The accompanying
sketch (Fig. 1) will show what we mean by Hang-
ing Pots. If a common pot could be cut in halves

vertically, and a flat back could be fitted to each

half, it would make two hanging pots.

Hanging Pots are most useful in many places

where ordinary pots could not he used. Where

aCTj

earth that a plant is growing in may require.

Hence, it is usual to give an overdose, knowing that

the saucer will take what is not wanted by the earth.

As it is unnatural and very detrimental to most

plants to have their roots standing in water, this

use of saucers necessitates the employment of more

crocks for drainage than would be requii-ed for pots

in a green-house ; the drainage must be deep enough

to keep the roots above the level of the water even

if the saucer were full. This is illustrated by
Fig. 3. But no amount of drainage will prevent the

water rising by capillary attraction, to the ruin of the

soil in the pot. A much better plan is to place in the

saucer a block, which will raise the bottom of the

pot nearly to the level of the rim of the saucer, as

shown in Fig. 4 ; when this is the practice, it is

evident that much less drainage is necessary, with

Pig. 1.—Hanging Pot. Pig. 2.- -Hook for Hang-
ing Pot.

Fig. 3. — Pot sunk in Fig. 4.—Pot raised on
Block.

windows have no shutters, nails can be driven in to

the woodwork of the window-frame, and hanging-

pots can be suspended on the nails. Where shutters

are used, neither nails nor screws can be used to

hang the pots upon ; but holes may be made in the

shutters, resembling key-holes, and into them hooks

can be placed of the form of Fig. 2. The hole must

be just long enough to admit of the part marked a

going through it, while the width of the hook at n

must be regulated by the thickness of the shutter.

During the daytime the hook goes through the face

of the shutter, and the plant hangs in front of it.

Before closing the shutter, the pot and hook must be

removed ; when closed, the hook is put through the

back of the shutter, and the plant hangs in the room.

If those key-holes are made at regular and suitable

distances apart, they are not objectionable when not

in use for hanging-pots ; but if it is not desirable

to make holes in the shutters, then hooks can be

attached to a stout wire, one end of which can be

hent, and hung over the top of the shutter. If this

be hung as nearly over the hinges as is possible,

there will be no undue strain on the shutter.

Saucers.—These are a necessary adjunct to pot-

plants in rooms. It is a very difficult thing to give

exactly the quantity of water which the ball of

the additional advantage of more room being pro-

vided for earth. This block must be grooved on its

upper surface, or perforated, or otherwise so con-

structed that it shall not prevent an overdose of

water running freely away from the pot. When
water is kept in the saucer, no slug can get at the

plant.

Where it can be arranged to substitute for

saucers one large zinc 'tray, this is a much better

plan to adopt. Each plant that has had an excessive

supply of water may want its saucer emptied if it

is undesirable that it should stand in water. But if a

tray is provided for the pots to stand in, it is an easy

matter to draw off the superfluous water from a hole

made at one corner and filled up with a cork or tap.

Some plants are best grown in double pots, one

being much larger than the other, and both having

the hole at the bottom stopped with a cork. The

inner pot, which has more drainage than usual, is

placed inside the larger pot, which is filled nearly

full of water. This keeps cool and moist the roots

of the plant in the inner pot. If the pot is at all

porous, however, the soil is apt to get saturated, and

the plan is not a safe one for general adoption.

Hanging Baskets.—Nothing is prettier than

a weU-fomished basket, hanging in the middle of a
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window. It may consist either of a single plant or

of a group of plants ; and these may either he
growing in the basket, or growing each plant in its

own pot, which is concealed amongst moss in the

basket. Inasmuch as plants in baskets must be

taken out of a room to be watered, we do not recom-
mend that ^Jants should be grown in the baskets,

believing it to be bestter for the plants, and more
convenient for the grower, that baskets should only
be used as receptacles for plants growing in pots.

This remark applies to wire baskets more particu-

larly (Fig. .5, a).

Very pretty hanging baskets are to be had in

height required. These are to be kept in their

places by wires passed through holes made at the

places where the strips overlap.

Jardinieres.—This word is used to designate

movable stands, or other receptacles for plants in

pots. They are of various forms, and made of aJl

kinds of materials.

Those most commonly used are made of wire,

of which Figs. 7 and 8 are good illustrations. The
manufacture of these is a trade in itself, and is one

that is not at all difficult to learn ; the tools re-

quired are few and cheap, and the designs which any

rig. S.—Hahhiho Baskets.

A, Wire. B, China. a, d, Earthenware.

Other materials. China or earthenware baskets, of
the patterns shown in Fig. 5, n, c, d, are to be
preferred to baskets made -of wire or wood, as they

Fig. S.-moJe of BuiluiDg a -Wooclen Basket.

are more durable than wooden ones, and do not re-
nuire to be lined with moss as wire baskets do. If
wooden baskets are used, they should be provided
with a zmc lining. Baskets of a light description
may easily be made out of a number of square or
round strips of wood, of equal length, laid across one
another as -shown in Fig. 6, and built up to any

one possessed of ingenuity and good taste could
invent are endless.

A more useful form is that made of wood, which
may be described as a tray, or Udless box, with four
legs. If the sides of the box be decorated with
china or glass panels, or covered with tiles, it forms
a very ornamental piece of furniture for a sitting-
room. The box should have a zinc tray fitting into
it, and in this the pots can be stood without injury
to the woodwork. We need hardly remark that the
pots should be concealed from view by a layer of
fresh green moss laid over them.
Under the title of Jardinieres we may also include

china or glass bowls supported upon metal frames of
various heights, which ai-e useful for holding a plantm a pot, or for cut flowers, as shown in Figs 9
and 10. The former is chiefly suitable for placingm a window, in which position it has become very
familiar; the short form is adapted to a much wider



HOUSE, AREA, AKD WINDOW GAEDENIXG.

variety of purposes, bemg capable of effective use on
the floor, or placed upon a table in various positions.

Boxes. — Where windows go
down to the floor of a room, plants

in pots do well and look well in

boxes. If prettily grained wood be
selected, it is better not to paint
them, but merely to give them one
coat of size, and then two or three

coats of varnish ; this will be an

and to give a finish to the box. Another way of

finishing ofE the angles of a box of this kind is to put
on pieces of small wood mouldings,

which can be bought or made in

many patterns and sizes. It looks

best when these mouldings are of

a darker colour than the wood of

the box. They should be fastened

on with needle-points before the

box is varnished.

Some people may like to carry

Fig. 7.—Wire. Tig. 9.—China on Stand.'

Jaaoini£aes.

Pig. 8.—Wire.

effectual preservative of the wood
for use in-doors, and bring out the

beauty of its grain. We shall

have more to say about the con-

struction of boxes of this kind when
we come to treat of those required

on window-sills, which must be

painted to preserve them from rain

and damp weather. If boxes for

in-door use are neatly dovetailed

at the comers they will want no
farther decoration. But if the

amateur wishes to make his own
boxes, and is not enough of a

cabinet-maker to undertake this

dovetailing, let him nail the box
together, and cover the angles with

strips of L-shaped brass, which he

can fasten on with brass-headed screws. These

strips should be of very thin metal, as they are not

so much wanted for stren^^h as to hide the nail-holes.

Fig.

the moulding all round each side

of the box, to which there is only

this objection, that unless veiy

securely put on along the top edge

it is very liable to be pulled off in

moving the box about ; and house-

maids, who never get up too early,

must move them for sweeping, and

are not likely to be very thought-

ful how they move such things.

Those who wish for more deco-

ration on the sides of their boxes

can tack on Fir-cones cut in Halves,

and arranged in patterns, one way
of doing which is shown in Fig. 11.

Pieces of rustic stick, &c., also

admit of being used to oroament

boxes in rustic fashion in a great

These when varnished have a very

pretty effect. Virgin cork is a great boon to a

clumsy carpenter, as it covers all defects in con-

10.—China Jardiniere on short
Stand.

variety of ways.



8 CASSELL'S POPXJLAE GARDENING.

struction, and needs no varnishing.

Msed in a miich too formal manner

genuity is capable of pro-

ducing verj'pretty effects

in this material. The
smaller the scale of the

box to be decorated, the

greater the need of taste

and ingenuity to avoid a

formality which should

be quite foreign to the

rustic style of decoration.

Brackets will be Zk

found very useful for pot-

plants in a window. A
narrow strip of wood may
be hung from a screw in

It is generally

but a little in-

brackets of the pattern in Fig. 12 wiU be found very

useful on either side of a window ;
but they must be

very strongly fastened to

the wall, as the weight of

four pots with earth and

plants in them is consi-

derable, and the lever-

age consequently great.

The advantage of these

swing - brackets is that

the plants need not be

taken ofE every night,

since they can be turned

back out of the way of

shutters and curtains.

Pig. 11.—Box with Euatic Omaments.

Shelves will often be

desirable where many

Fig. 13.—Swinging Bracket.

the shutter on either side

of the window, and if

three orfour smallshelves

be fixed to each strip one

over another, with suffi-

cient distance between

the shelves to allow of a

pot-plant standing on

each shelf, the plants will

be in a good position for

light and air all through

the day, but they must be
taken down at night if it

iswished to shut the shut-

ters. Smaller brackets

will sometimes be found

more convenient, each to hold only one pot ; these

can be hung upon screws put into the upper bar of

the lower sash of a window. Strong swinging

plants arewanted to go in

a window. If they are

fixed the shutters cannot

be used, and the curtains

whendrawn wi 11 leavethe

plants between them and
the window, which is not

where they ought to be
in very cold weather. It

is bettffl:, therefore, that

shelves should not be
fixed to any part of the

window-frame or sashes,

but that they should be

supported by a table, or

independentframe,which
can be moved into or out of the window at pleasure.
Kg. 13 illustrates this. If there are no backs to
the shelves, the plants will get all the more light.

Fig. 13.—Shelves for Plants.
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THE LIFE-HISTORY OF PLAIJTS. and adapt it according to his requirements and the

By Dk. Maiweh. T. Masters, F.E.S.

PRUNING.
"VTOW that the life-history of plants has been
J-'l sketched, so far as regards the processes of

nutrition and growth and their attendant phe-
nomena, we are in a position to understand more
clearly than we could otherwise do certain garden
practices, which have heen taught hy experience and
handed down from our forefathers with compara-
tively little thought as to the principles underlying

them. One consequence of this is that improve-

ment and progress, if not absolutely arrested, have

been rendered slower than they need be ; and by ig-

noring the lessons which the first principles ofbotany,

anatomy, physiology, and chemistry are calculated

to teach, we deprive ourselves of the means of ac-

commodating ourselves to new conditions and new
combinations of circumstances. On the principle of

the dominance or survival of the fittest, •« e must, as

a consequence, be prepared to see ourselves distanced

in the I'ace by those who have unfathomed the

secrets of nature, and applied them to their own
purposes more efficiently than we have done. At

the present moment the depressed condition of agri-

culture is a case in point. New circumstances and

new combinations of circumstances have arisen, and

agriculturists are not able to cope with them, partly

from circumstances quite beyond their control, but

partly also from addiction to routine and unwilling-

ness to adopt new methods, or to avail themselves of

new resources. They have metaphorically put all

their eggs into one basket, and when disaster ajises,

they have no compensation left. The gardeners and

market gardeners are in advance of the farmer in

these particulars ; but who can say that they have

availed themselves of more than a fractional part

of the advantages which diligent im-estigation into

the operations of plant-life is calculated to afford

them?
Adverting to the practical operations of the

gardener, little need be said here about them, as they

are treated of under their separate headings, and

reference to the foregoing articles shovdd supply

abundant hints as to the rationale of the methods of

tillage and drainage of the soU, according to its

nature and that of the roots to be grown in it, of the

art of potting, the application of water and of other

plant-foods, of the necessity for cleanliness, for ex-

posure to sun, or to shading at certain times and

under certain circumstances, of the requirements of

temperature, ventilation, and the like. It is for the

scientist to find out, and when found out, to explain

" the reason why " of all these matters—it is for the

practical man to avail himself of the information,

circumstances of the casr.

Pruning.—The subject of pruning has not been

dealt with except incidentally, but before passing

on to the consideration of the multiplication and re-

production of plants, a few remarks on this matter

seem called for. For practical details relating to it,

the reader is referred to the several articles on the

cultivation of the Vine, of fruit-trees, the Rose, &c.

The practice necessarily varies according to circum-

stances, but in all cases it consists in the removal

by the gardener of a number of shoots or buds, now
for one purpose, now for another, as Shakspeare in-

dicated

—

*' Go thou, and like an executioner

Cut oif tbe heads of too-fast growing sprays,

That look too lofty in our commonwealth

;

All must be even in our gOTemmeut,

. superfluous branches

"We lop away that bearing boughs may live."

Considered abstractedly, the practice seems bar-

barous and destructive ; considered with reference to

the plant in a state of nature, it may sometimes be in-

jurious ; but from the practical point of view, if it

be judiciously carried out, either no injury results, or

whatever damage be done is more than compensated

for by the advantages which accrue ; and if, as is

sometimes but not always the case, the result be

the shortened Hfe or diseased condition of the plant

operated on, the evils are easily remedied by the

propagation of new trees to replace the old, or by

other means known to the practitioner.

ITatural Pruning.—Nature herself accom-

plishes a good deal more pruning than is usually be-

lieved. The fine root-hairs previously mentioned,

and even the finer fibrils, are very often thrown off

at one time to be replaced at another by new forma-

tions. We have an instance of this in Pot Vinos.

A liberal " top-dressing " of manure wiU insure the

formation of a large number of feeding roots, but

when the season's work is over and the leaves fall

off, the smaller root-fibrils wither and decay. The

fall of the leaf itseH may be regarded as a kind of

pruning. As we have seen, the fall of the leaf is

provided for from a very early period of its growth

^in the ordinary course of things it is inevitable.

But the decay of the root-fibrils and the fall of the

leaf do not occur till the resting-period begins, tiU

the time when no more supplies are required, and

when the leaves have yielded up their contents,

to be safely stored in the bark or other store-place.

This furnishes a hint when to prune, which Virgil

did not overlook

—
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" Wliat time the Vine her sere leaf lays aside,

Aiid cold north winds smite down the forest pride.

E'en then the gardener, keen amid his cheer.

Forecasts the business of the comirg year.

With Saturn's hook the widow'd Vine pursues.

And praijirg forms her as himself may choose."

GeorgiCt ii., Llaclcmore's Translation,

Saturn's hook, by the way, seems to have heen more

of a sickle than a pruning-knife. But it is not

only the leaves which fall, hut sometimes the smaller

branches also. This is a common occurrence in the

Oak, and a still commoner occurrence in Thuyas

and other Conifers. The death and fall of the

branches may be seen on a large scale in Fir-forests,

where the trees are so crowded that the lateral

branches, deprived of their share of light, dry up

and die. Summer pruning or " pinching " is a

less severe operation, which frequently obviates the

necessity for more serious mutilation later on. Once

more to quote Virgil

—

** But while young life is nestling delicate

In callow leaflets, spare their tender state

;

And while the glad shoots frolic on the breeze,

Loose-rein'd on space, and prancing as they please.

Apply not yet the pruning falch'on been.

But nip them with your nails and thin between."

Under ordinary circumstances, a great many more

buds are formed than can possibly be advantageously

brought to maturity. Those buds that have the

advantage as to position, exposure to light and

wai-mth, and so forth, wUl develop into shoots, the

others will form feeble growths or die outright.

Under some circumstances, this partiality of nature

suits the cultivator's purposes, as when he wishes to

secure long straight poles or " sticks " of timber,

and accordingly he plants thickly. In other cases

he uses his endeavours to prevent any such partiality,

and to secure even, uniform growth and proper

balance of parts, as in a fruit-tree ; and this he effects

by various methods of pruning and training.

It will be obvious from what has been said that

the propriety of pruning at all, and the methods
of accomplishing it, depend upon the requirements
of the cultivator, and next upon the conformation
and mode of growth of the plant. Pruning for

timber is one thing
;
pruning for flowers, as in a

Eose, is another
;
pruning for fruit is yet another

thing. Even in pruning for timber the methods
vary, According as bulk of timber or long unbranehed
poles are required. Under ordinary circumstances
for timber-trees, practice and science alike prescribe
the less pruning the better. A well-grown tree

under favourable circumstances should need no
mutilation save what nature herself, with a far

more delicate appreciation of the necessities of the
case than we are likely to possess, gradually and
surely effects. But disproportionate, ill-placed, over-

crowded, or diseased branches may require re-

moval ; if so, the sooner and more effectually the

better; or there may be some special requirement of

the cultivator, as in pollarding wiUows; which neces-

sitates pruning. In all cases the natural arrange-

ment of the buds and the direction in which they

push should be borne in mind, and the cut should be

made as cleanly as possible and as near as possible to

the main trunk or branch, in such a direction as to

expose the least amount of surface to air, moisture,

or insect depredators. Such wounds heal over by

the rolling inwards of masses of new wood, which

gradually converge and finally close the wound, but

always leave a layer of dead tissue in the wood,

which, of course, is an element of weakness and

possible decay.

In pruning for flowers, as in the Eose, the first

thing to be considered is the position and habit of

growth of the buds ; not only is it requisite to be

able to distinguish between leaf-buds and flower-

buds, but also to know how, where, and when they

are produced. Sometimes, as in most Eoses, Ceanot/ncs,

Hibiscus Syriams, the Vine, some of the Clematises,

&c., the flowers are produced on the young, still

soft or herbaceous shoot of the year. The object

here is to secure the production of strong, healthy

shoots terminating in a flower-bud, not in a leaf-

bud, as an extension shoot would do. In such cases

pruning is generally performed in autumn, after the

leaves have fallen off, or in spring, before the leaves

expand. In the'Vine, as in the Eose, the flowers are

formed at the end of the young shoot of the year

(that is, they are terminal, in botanical language,

although in process of growth they become turned

to one side). The buds are therefore formed with

great relative rapidity, and the matter out of which
they are constructed must be derived from the

branch from which they spring. The newly-formed

leaves are neither numerous enough nor physiologi-

cally active enough to aid much, if at all, in the

early stages of the growth of the flower in these

cases. It is last year's leaves which did the work of

accumulating, as those of this year will have to

provide for the necessities of the next.

In the case of many Eoses, practical men advise
" hard pruning," or what surgeons would call

" heroic surgery," and there is no doubt of its appro-
priateness in certain cases, but it must not be
adopted universally, or the Eosarian will find himself
minus the flowers ; nor can the same degree of hard
pruning be as safely extended to the Vine as to the
Eose, because in the latter case we want the flower
only, and the fruit and seed are usually matters
of quite secondary consideration; moreover, the
Eosarian is often content to sacrifice quantity to
quality. In the case of the Vine, such wholesale
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removal of the sources of food-supply would entail
great loss of time, deficient supply," and defioirat
quantity

;
and a consideration of these facts has led

some to advocate the. " extension system," wherein
pruning is reduced to a minimum and the plant
pretty much left to itself.". This practice is un-
doubtedly more in accordance with the natural habit
of the plant, and may he recommended where there
is ample space and no demand for variety or
exceptional weight of bunch, but it is inconsistent
with the requirements of most gardens as to variety
and size of bunch.

In another class of cases the flowers are produced
on the old wood, that is to say, they are formed in
summer, remain inactive thi-ough the. winter, and
expand in the following spring, such as Lilacs,

Laburnums, Ehododendrons, Crataegus, Weigelas,
Elders, some of the Clematis, as those of the patens
type, and many others. Such plants are pruned
immediately after flowering, while the leaves are
still on, and opportunity is given for new buds to be
formed at once before the advent of winter.

In the case of most of our fruit-trees the flowers
are borne on the shoots of the previous year, as in
tlie Peach, and very generally on short contracted

branches called " spm-s," as in the Pear, whose
structure, as before pointed out, is different to that

of an ordinary branch, and adapted to the storage of

a relatively large quantity of food-stuff, to be used
up by the buds as they develop. Pruning in these

cases is done in winter after the leaves have fallen,

and its object is to insure the due proportion between
fruit-shoots and extension-shoots, and by the removal
of such of the latter as may be needed, to favour and
hasten the development of the fruit-buds. Summer
pruning and pinching, the bending down or partial

fi'acture of a leaf-shoot, will often effect the same
results.

Root-pruning.—AVben fruit-trees growing in

unsuitable soil are unfruitful, this undesirable state

of things is sometimes remedied by the process of

root-pruning, which essentially consists in the

severance of the larger, coarser roots, and the pro-

duction in consequenfe of a much, larger number of

the small feeding-roots, upon which, as we have

seen, root-absorption depends. This practice has

been adopted from time immemorial, and is still

larried out by the Italian peasantry in the case of

the Olives. The benefits of root-pruning appear to

be dependent on the increased formation of fine

feeding-roots near the sm-face, and to the check to

vegetative action on the part of the branches which

injury to the roots entails.

Lifting the roots of fruit-trees every two or three

years, or exposing them to the sun for a short time,

-;re processes the success of which in inducing fruit-

fulness is probably due to the same causes as in the
case of root-pruning. All these processes seem to
induce a certain amount of precocity or premature
development, in consequence of which food- stuff is

accumulated at an earlier period than it would
otherwise be, and the production of flower-buds
thereby favoured, but the exact rationale of the pro-
cess is not thoroughly understood. (See on root-

pruning of the Apple, pages 320, 321, 322, Vol. II.)

Propagation. — The injunction " Be fruitful

and multiply" applies to plants as to other living

creatures, and it is provided for by the processes of
nutrition and growth already treated of. For our
present purpose it is admissible to distinguish be-
tween fruitfulness or reproduction, and multiplica-

tion. In plants the formation of buds or of structures

equivalent to buds, which may 1)0 detached from the
pai-ent plant and give rise to new individuals,

enables the gardener to multiply his plants almost
at win. The action of the male pollen upon the
germ contained in the ovule, as hereafter to be ex-

plained, results in the formation of an entirely new
individual, a composite of two previously distinct

elements. Propagation or multiplication then may
be compared to the separation of one body into a
number of parts, each of which is capable of growing
on its own account. Eeproduction requires the co-

operation of two elements. The subsequent phases

of growth are pretty much the same in both cases.

Propagation by buds is seen in a very simple form
in some Liver-worts [Hepaiicie) and Mosses, wherein

small outgrowths tate place from the surface of the

frond, and, falling into suitable soil, develop into

new plants at once.

On a larger and more complicated scale as to

structure may be mentioned the bulbils of the

Tiger-lily, the buds of Viviparous Fei-ns and of

Begonias, the tubers of the Potato, and other similar

structures familiar to gardeners, and by means of

which the plants may be propagated. All these off-

sets contain a store of food, and are adapted to take

on growth immediately circumstances are propitious.

Even where under ordinary circumstances such

separable buds are not formed, their development

may sometimes be promoted artificially ; thus some

plants

—

*.g., Gloxinias—may be propagated by peg-

ging the leaf down on to the surface of the soil,

and by maintaining a suitable temperature. In

some cases it is requisite to break the leaf to insure

the formation of buds. It is curious to note that the

production of tubers on the haulm or stem of .the

Potato, which is a not uncommon occurrence, is due

in like manner, as observed by Mr. A. Dean, to

some injury to the stem by twisting or the damage



12 CASSELL'S POPDLAK aAEDENlNG.

inflicted by grubs, &o. ; and Mr. Burbidge found

that on attempting to strike a cutting of a species of

tuber-bearing Solanum, the result was the formation

of a tuber in the axil of the leaf of the cutting.

The.operations of budding and grafting depend on
the successful removal and implantation of a bud or

a shoot from one plant on to another. In these

cases the transferred buds feed upon the food in the

stock to which they are transferred, instead of that

in the soil from which detached buds derive their

sustenance.

Cuttings or Slips.—These consist essentially

of one or more buds or " eyes " carefully detached

from the parent plant and induced to " strike," that

is, to form roots. The method of making these

cuttings and inducing them to strike varies in

detail according to the particular plant. While in

some cases, as in the Willow, all that is necessary

is to stick a slip into moist ground without other

care, in others all the skill and devices of the gar-

dener fail to produce the desired result. Leaving

practical details to be dealt with In other sections,

it is here sufficient to say in general terms that the

conditions for the successful striking of cuttings are

essentially the same as those already mentioned in

the case of the germination of the seed. Previous to

the production of roots, especially if there be not a

supply of food-stuff in the bark of the cutting, a

swelling is formed at the end of the cutting, called

by gardeners the " callus." This consists of an outer

layer of cork-cells, which serves to heal over and
protect the wounded surface. Beneath it is a mass
consisting of cells which divide and subdivide with
rapiditj', and in which starch and other building

material is rapidly accumulated. This must be
transferred from the upper parts of the cutting or

from its bark, as it is hardly likely that it can be
formed to any extent by the leaves on the cutting
itself, though that possibility furnishes a justifica-

tion for the practice of retaining the leaves on the
cuttings. Be this as it may, from the callus speedily

protrude fine fibrous roots and root-hairs, and when
these are fairly developed, the young plant becomes
established.

The regulation of heat, the moisture, the shading
from too fierce light, the prevention of undue
evaporation, all points of cardinal importance in the
raising of cuttings, are matters the necessity for
which is easily understood from what has been said

of the mode of growth of seeds and roots. It may
be well, however, to say that "damping-off" and
other mishaps often arise from over-care: the cutting
is kept in too damp an atmosphere, so that it cannot
transpire freely, or the stimulant effect of light is

too long withheld.

Budding, In -arching. Grafting.— Tie

practice of budding has been already described in

the case of the Kose, and d-jmands no further no-

tice here. Grafting differs from budding merely in

the fact that the " scion," instead of being a single

hud or eye, is a shoot with several eyes. The prac-

tical details of the process have been given elsewhere.

Here it is only necessary to say that the contact must

be complete, bark to hark, wood to wood, so that the

growing tissues of the scion and of the stock respec-

tively may be in contact, that it must be effected at

the right season, and that there must be a close

family relationship between the plant producing the

scion and the stock respectively. The old , stories

of Apples growing on Plane-trees, of Pear-blcJSsoms

adorning the Ash, are myths or misrepresentations.

The Pear wOl engraft on the Quince, and Hawthorn,

the Peach on the Plum, the Orange on the Lemon,

and so forth, but in all these cases the affinity is close

;

nevertheless, close relationship is not the onlyrequisite

condition, for, as Mr. Barron tells us, some Peaches,

such as Grosse Mignonne and Bellegarde, will take

freely on the Brussels Plum-stock, but not on the

Mussel. Damsons will not graft well on the Plum.
Most Pears will succeed on the Quince, but Marie

Louise will not do so. The records of grafting are

full of apparent anomalies of this kind, which cannot

at present be explained.

The object of budding and grafting is to secure the

multiplication of any variety with greater celerity and
certainty than could otherwise be done. It is pos-

' sible by this means to secure flowers and fruit of

the particular variety desired much sooner than if it

were raised from seed or from cuttings. Again, some
plants will succeed when grafted on a hardier stock,

but fail to grow, or succumb to frost or other injury,

when on their own roots. The large use of American
Vine stocks whereon to engraft the French Grapes
in the Phylloxera-infested districts of France depends
on this fact. The American Vines are subject to the
attacks of the Phylloxera, but take little harm from
them, while the more susceptible roots of the French
Grapes are destroyed by the insect.

Influence of the Stock on the Scion
At one time it was stated that no influence was
exerted by the stock on the scion, or by the scion on
the stock, except of a physiological nature; but
although it most frequently happens that no change
is obvious, the characterc of the stodk and of the scion
respectively remaining apparently unchanged, yet it

is unquestionable that changes of constitution, and
sometimes of outward form, do occur. We have
already spoken of the increased hardihood conferred
on the scion in some cases by working it on a hardier
stock, as when Cupressua macrocarpa is grafted on
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Jmnpems Virginimcu Another frequent change is
a change of habit. By grafting an Apple on a
dwarfing stock, Uke .the Paradise, or the Pear on the
Quince, a giant is, as it were, converted into a pigmy
and the frmtfulness is not only greatly increased, but
much hastened, so that the old proverb that " he who
plants Pears, plants for his heirs," is no longer whoUv
true. '

In "double grafting," again, the effect of stock on
scion IS shown. In some oases the Pear will not
graft readily on the Quince, and the advantages of
such a graft would consequently not be available
were it not for this process of double grafting. This
is effected by first of all grafting a scion of some
other Pear on to the Quince stock, and then graft-
ing on to this fiist scion the particular Pear it
is wished to propagate. In this indirect manner

character of the fruit, it is difficult to see why
changes in the foi-m of the fruit should not occur
likewise. Those who deny this say that the inter-
mediate forms, which undoubtedly do occur, are
instances of variation not greater in amount than

Fig. 55.—Shoots prepared for grafting by approach
or i£-arching.

Pig. 56.—In-arohisg : the stem of the plant in the pot is in.
arched on to the stem of the plant growing in the
ground ; and when union is established between them,
the stem of the plant in the pot will be cut across below
the ligature.

the Quince stock is made to affect the second

scion through the first, and to hasten and increase

its frmtfulness.

Influence of the Scion on the Stock.^—The
effect of scion on stock is perhaps less conspicuous, but,

occasionally becomes very manifest, as where a shoot

of the same character as the scion breaks out from the

aides of the stock below the original graft. Such

cases are not infrequent, and prove the reciprocal in-

fluence of scion and stock. Sometimes even inter-

mediate forms of fruit or of foliage are produced,

which suggest a commingling of elements, as in

cross-fertilisation or hybridisation. If stocks induce

dwarfing, promote early flowering, or in other cases

letard it, if they alter the flavour and general

such as are known to occur naturally without graft-

ing. The difficulty of explaining these cases was
greater when it was believed that each cell of which

plants are built up was a closed bag independent of

its neighbours, fluids only passing from cell to cell

by exudation and osmosis ; but improved methods

of research and more delicate observations have

proved the passage in so many instances of very

fine threads of protoplasm from one cell to another,

that " continuity of protoplasm '' may be considered

a general occurrence in the younger tissues where

growth and physiological activity are most intense.

Assuming its general occurrence in the younger-

growing tissues of plants, as we have every reason to

do, the explanation of some of the effects of grafting

and of " sports or bud variations," wherein from a
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branch of the ordinary character suddenly emerges

one more or less widely different, becomes much

more easy.

In-arcbing consists simply in bringing two

stems of different plants into contact by their denuded

surfaces, and keeping them in contact till union takes

place. Figs. 65 and 56 wul show at a glance how this is

effected, and how the

scion is ultimately

detached. Such
unions, either be-

tween branches of the

same or of different

trees, are not uncom-

monly met with in a

natural state.

Layering is a

form of progagiition

often practised with

trees and shrubs, in

which a branch is

bent down to the

ground, and retained

tiiere by a peg or

hook till roots are

emitted, when the

layer may be severed

between the newly-

formed roots and the

main stem, and the

new plant thus libe-

rated. The chapter

on the propagation

of the Rose shows

how this is accom-

plished, and Fig. 57

shows a modification

of the process when
it is desired to

"strike" the top of

a large tree, so as

to reduce the size

of the tree, and en-

able it to be grown
in a smaller house

than would other-

wise be possible.

The layering of Carnations is effected by bending
down the shoot as in ordinary layering, and in addi-

tion, severing it longitudinally, so as to leave a tongue
in the form of the letter <. Roots are formed from
the lower limb of the section, and when produceil the

rooted portion is severed from the plant as in ordi-

nary layering.

THE HAUDY FEUIT GAEDEN.
Bi D. T. Pish, assisted by William Cakmichaei..

THE TRAimm OF APPLE-TBEES INTO BIFFMBEST

SHAPES AND SIZES.

VARIETY of form is one of the chief charms of the

Apple in the mixed hardy fruit garden, as it is

of the landscape. No matter how pleasing or profit-

able any one form

may be, it is better

alike for the eye and

the pocket to intro-

duce variety into our

fruit gardens. Not

only may more trees,

as a rule, be success-

fully grown in a

given space if they

vary widely in form,

but there is a far

better chance of some

escaping the spring

frost that so often

wholly wrecks, or

partially destroys,

much of our hardy

fruits.

The relation of

height and form of

trees to climate has

only begun to excite

attention. When
more carefully and

generally noted, pro-

bably a body of

evidence may be col-

lected that will go a

considerable way to

make the form and

height of the tree

contribute to its

safety. That the

cold sweeps over the

earth in lines of dif-

fering heights from

the grovmd in dif-

ferent localities is

pretty well known.

Hence it is no un-

at times the

Fig. 57.—Shows the method of securing the production of roots from
branohes, so as to enable the cultivator to reduce the size of a plant.

common thing to find that

of tall pj-ramids will be blighted while their bases

escape. At other times, and especially at other

places, the reverse order of destruction maj" be ob-

served. Ground cordons eighteen inches from the

ground will at times have their blossoms destroyed,

while oblique cordons running up, either single or
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rig. 20.—Single Cordon,

diamond-fashion, will altogether escape. The latter
has heen observed for many seasons in succession,
and it almost seems established that the diamond
form of cordon ( Fig. 23) offers more resistance to
the radiation of heat than any other form. Each
square of -nood does of course act as a conservator of
warmth, and as the hues of radiation are vertical

hetween the earth and the open sky, it follows that
these cross-branches must intercept, and so conserve,
a considerable amount of the warmth of the earth.

The old Espalier, or horizontal-shaped tree (see

Figs. 28 and 29), was probably almost equally
efiBcient in moderating or subduing the force of

radiation, and as a matter of observation and
experience such shaped

trees are found to pass

through spring frosts

with more safety than
those of pjTamidal form.

Perhaps the latter are

almost the worst for

exposure, in the early

spring, to a clear frosty

atmosphere radiating the

earth's caloric away with

intense acti-

vity and force

from bank to

sky.' For the

pointed form
of these trees,

tapering at

their summits

into a, sheer

point, and
widening as they descend into a base from thiee

to six or more feet in diameter, exposes them at all

points of their height to the fuU and unfettered

influence of radiation. The wide-spreading standard

and irregular bushy dwarfs of the old orchards

were far better adapted for contending successfully

against, and carrying their blossoms safely through

vernal frosts, than the prim model pjTamids or semi-

weeping and freer-trained cones of to-day.

Best Height for Escaping Spring Frosts.

—Sufficient data are not yet in our possession to enable

us to determine this matter with sufficient accuracy

to lay down any practical rules for our guidance.

But it often seems as if the nearer the earth the

warmer the local atmosphere. And this will hold

good with greater force when the tree itself is of

such form, or is so protected, as to conserve the heat

of the earth under it. For example, cordons running

along fifteen inches from the ground, and protected

on their upper surface with a few boughs, have

Fig. 21.-^Donble Cordon,

brought their blossoms and embryo fruits safely

thi-ough frosts that have cut off the whole of the

bloom from a row of pyramidal Apples growing with-

in four feet of the cordons—the latter, in fact, form-

ing an edging to the larger trees. It is well known
that though on a large scale, and writing in general

terms, the higher we ascend the colder the air be-

comes, yet the cooling does not proceed in regular

planes of degradation like ascending the steps of a
stair. Within that very limited altitude of the air

with which our fruit-trees are brought into contact,

disturbing causes of mountain and plain, water and
solid land, grass land and arable, plantations and
heaths, prevailing winds, coast -lines, and points

of compass, and, as we
have seen, form and even

height of fruit-trees, all

go to make up that most

important of all factors

in fruit production with

which the cultivator has

to contend, local cliraate.

The more this is studied

the better it is under-

stood, and the more skil-

fully our fruit-

trees are
matched or

mated with it,

the greater
the success
in growing
Apples or any
other hardy

fruit.

The rormation of Cordons.—These are

lest grown into shape from the first. Most maiden

Apples naturally run into a single or multiple

cordon. If the}' seem disposed to produce too many
shoots, these should be thinned down to one or two.

As the season advances, and these selected shoots

seem inclined to run too fast or too far, nip the

point of the shoot out when, say, two feet long,

towards the end of June, or early in July. If at the

same time the cordon have its head bent down
towards the earth, as in Fig. 20, this wUl result in a

twofold benefit : it will retard the breaking into a

shoot of the terminal bud, and plump up every bud

on the embryo cordon so bent into almost an equahtj-

of size and plumpness. Should the autumn prove hot

and dry, most of these buds will be developed into

fruit-buds during the first season. (See Fig. 6.)

And if not, it is a great point gained to be assured of

a good break of buds of almost equal strength from

base to summit of the future cordon. Should the

front bud, or several towards the end of the

..,.-^^^6^7<<^^)**,^^=^
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cordon, break, all save the leading shoot should

be pinched back to three ,
leaves or so, the leader

only being allowed to grow throughout the season.

The attempt to suppress it too severely only

aids in forcing the lower buds of the cordon to

break during the current year, a misfortune that

no amount of future pruning or skill can quite

counteract.

"With the base of the cordon well furnished with

fruit-buds at the earliest possible moment, and these

bably the horizontal, at distances from the ground

varying from nine to eighteen inches, is as generaUy

useful as any other ; but for clothing waUs of limited

height, say fi-om three to five feet, oblique cordons are

to be preferred to vertical ones, inasmuch as they

give the cordon a longer run before reaching the

top. (See also Fig. 30.)

Horizontal cordons are also sometimes planted

from a foot to two feet apart, and trained along,

one on the top of the other, at the same distances

Fig. 22.—Spiral Coedos Thee,

resulting in a fine crop of fruit, there is little fear of

any excessive growth in the future, if the plan of

top growth and summer pinching of the side shoots

already pointed out is carefully carried into effect.

Modes of Training Cordons.—The simplicity

of the primitive form lends itself to several modes of

training, as, for example, the vertical, the horizon-

tal, the oblique, the single and double (see Figs. 20

and 21), the curvilinear, with the curves vertical

with the earth like a barrow-wheel, or horizontal

or corkscrew fashion, diamonded, vandyked, &c.

Perhaps the oblique, diamond, and spiral, of which

see illustrations of the latter (Figs. 22 and 23), ai-e as

good or better than any other, but the primitive form
equally yields to every other method, such as the

horizontal, vertical and winding, or vandyked. Pro-

until the wall is furnished. In this method of

training and utilising cordons, though the last

planted can hardly be the first, it assuredly has the

furthest to run.

In one of the most novel and satisfactory results

the writer ever had with Apple cordons, the ti'ees were

planted on the top of a raised bank, eighteen inches

apart. The bank was ten feet long on the southern

side, with a sharp pitch to the south. All excepting

about two feet of its crown was surface-concreted,

and finished of a dark colour by the use of a con-

siderable amount of soot in the concrete. Wires

were run up and down the bank, eighteen inches

asunder and fifteen inches from the ground. The
maiden trees were ' partly cut back, for this first

experiment was made many years ago. They grew

so strong that they were stopped early in June, and
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again in August. The season being hot and dry, the
power of the sun on the hard sloping bank was so
great that the whole of the three growths were
ripened, unless just at the tips of the shoots
These were cut off in the winter, aud the next
season the cordons fruited on the first and most of
the second-made wood. This crop of fruit aud the
subsequent effects of drought and heat very nearly
abolished the necessity of future pruning, and re-
solved their further training into a mere matter of
tying in their heads to the wires. The fruit, too.

gardens. It will be easy to see how our Figs. 8 and 9
may be converted by a series of stoppings and
winter pruniugs, such as we have described, into
these forms. It is found in practice that bush Apples
under proper management produce quantities of the
very finest fruit. After growing into fair size—say
four feet high and one yard through—top growths
should be discouraged by heavy crops of fruit, and
root-pruning, as under such repressive treatment the
trees continue in good condition and oirry capital

crops of fruit for many years without greatly enlarg-

rig. 23.—DuuoND COBDOir.

was exceptionally good in colour and flavour, the

size being somewhat reduced by over-cropping.

As a rule, however, as already remarked, the fruit

on cordon Apples is far above the average size, and

not a few grown by us on horizontal, oblique, and
zigzag cordons, are models at once of beauty and

quality. "We use the latter form (Fig. 30) frequently,

to fit into vacant spaces between Peach or Apricot

trees on walls, and such trees have been much admired

for their effect, as well as greatly prized for their

full yield of fruit of the highest quality. Horizontal

Apple cordons are also run along the bases of walls

within a, few inches of the ground, with equally

satisfactory results.

Bush. Apple-trees,—In Fig. 24 we give an il-

lustration of the most useful form for small or other

50

ing their size. The system of shortening back and

thinning out fruit-bearing spurs, as illustrated ia

Figs. 18 and 19, is also of great importance in the

proper management of bush Apple and other fruit-

trees. But once fruit-trees get into the habit of pro-

ducing such clusters of fruit-spurs as those exhibited

in Fig. 17, it is,seldom that they grow so much wood

as is there shown, but more commonly only a few

shoots a few inches in length, and not seldom merely

a duster of leaves. With a fertile habit thus firmly

established, it reproduces itseU year after year, in

accordance with the great law so potent among fruit-

trees of like producing its like.

Pyramidal or Conical Apple - trees. —
These have become the most common of all in

gardens. Nevertheless, the Apple does not grow
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into this form so naturally as the Pear, and there is

on© form of it, the semi-weeping conical, that very

few apples are sufficiently slender, or semi-pendent,

to he moulded into. Still, the Apple may readily be

grown into a pyramid, albeit

it has a tendency to become

broad at base and upwards in

proportion to its height. So

much is this the case, that most

pyramidal Apples are really of

a sort of hybrid fonn between

a bush and a cone. Nor are

these at all objectionable, as

they suit the idiosyncrasy of

Apple habit, and continue

healthy and fertile for years.

It may seem to the amateur

a great leap, from the maiden

tree one year from the graft, to

the finished pyramidal Apple

;

but it is hoped that our

text and illustrations will

prevent its being a leap in the

dark. Starting with Eigs. 10

and 13 as a badis, it is obvious that if the

side shoots are stopped in year by year,

the leader is forced to advance very

slowly; and care is taken by means of

the summer pinching of the top (see Fig.

10) to insure a sufficient supply of

semi -horizontal shoots on the annual

vertical one ; all else is merely a matter

of shortening back and occasional tying

into exact position, in order to produce a

perfect pyramid or cone. To this end

vertical growths should proceed some-

what slowly—at, say, a mean rate of a foot

a year. But a yard may be made, pro-

vided that by twice stopping during the

Summer a sufficiency of side shoots are

formed at regular distances to furnish

th6 side of the pyramid with regularity.

Failing this, then the vertical shoot must

be cut back so severaly at the winter

pruning as to force most of its buds to

break right back to its base. Otherwise,

not only will gaps be made in the tree,

but its chief strength is likely to get into

its head instead of being diffused with

regularity through its base and sides.

Provide for the base and sides, and the crown of the

tree wiU take care of itself, is a wise saw in training

that should never be departed from. Other mistakes

may be rectified by care and skill, but once start a

jS^ramid with a weak basis or irregular sides, and
ike form of the tree is marred for life.

rig. 21.—Bush Apple-tree,

Fig. 25, with the lines across the central stem,

shows the points of stoppages, and the results in

furnishing it with a good supply of well-placed side

branches, which after three or four years results in

such a finished pyramid as

Fig. 26.

This is rather shorter and

wider than many pyramidal

trees, a form, however, which

the Apple and the Cherry are

far more prone to grow into

than the Pear or even the

Plum.

There are silso many other

forms of the pyramidal type,

such as the Chandelier Pyra-

mid of the French, which con-

sists of a series of three, five,

or even more side branches,

being forced out and diverging

from the main stem almost

like the spokes of a wheel, at

regular intervals of two feet

or more from each other on the

main stem. When these cannot be pro-

duced near enough to each other for

symmetrical effect, then wood-buds are

inserted all round the stem to furnish the

necessary number of shoots on the same

plane. When the lower series of branches

are grown out considerably wider than

either of those above them, and the latter

become narrower, as they ascend, to a

mere point or small circle on the crown

of the tree, the effect is highly artistic.

The interstices between the flowering

and fruiting branches not only display

these to the best effect, but are also most

useful for the free admission of light and

air to all parts of the tree. It, how-

ever, needs a good deal of skill to form

and keep in good shape one of those so-

called Chandelier conical trees, which

are oftener seen in France than in

England.

However, in small gardens where only

a very few trees can be grown, and the

fruit-trees may be almost the only orna-

ments, skilful training into artistic forms

is often an unfailing source of pleasure,

and fortunately it need not lessen the fertility of the

trees.

In small gardens the interest and pleasure may
be greatly augmented if each ray of branches, or

each branch forming part of the ray, be formed of

a separate variety With a little Skilful manipu-

25.—Pyramidal
Pruuing.
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lation in regard to grafting and training, a single disti-ibuiors in the centre of fountains, that return
tree, where space is Umited, may he made thus to the waters in semi-spherical lines or unbroken
produce almost any num-
ber of sorts, and Apples
enjoyed all the year round
from a single root-stock.

The Vase Pyramid
is another ornamental and
useful form of Apple or

other fruit-tree seldom seen

in this country. It is, how-
ever, well adapted for ama-
teurs who have time foi

tasteful training. The base

of the tree is moulded into

the form of a vase by set-

ting out the base branches,

as in Fig. 27, only the

boughs maybe more curved

at the bottom, and brought

up at regular distances to

form the sides of a vase, say

a yard or four feet in depth.

In the centre of the vase,

however, a branch is

brought up like the centre

stem or jet of a fountain,

and this, so soon as it gets

a foot or two above the line

of the outer framework

of the vase, is forced to

break into the production

of side shoots, and then is

moulded into a pjTamid.

A yet better and more

ofEective style of

combining two

forms of train-

ing into one, is

to start with the

vase shape for a

base as in the

foregoing, and
run up the

centre stem to a

height of a yard

or a yard and a

half, and then

prune and train

the top at that

lofty elevation

into a weeping

standard. By keeping the circumference of the top

well within the diameter of the base, the effect, when

fully formed, is something analogous to the circular

Pig. 26.—Pyramidal Tree in a finished state.

Fig. 27.—Vase-shaped Tree,

sheets into the central basin.

The effect of the weeping

centre may be enhanced,

and the analogy to the vase

or fountain be made more

exact, if the base branches

are wound round the top of

the base so soon as sufficient

height has been reached,

thus forming a fruitful rim
of beauty to the vase, as in

the spiral cordon. Fig. 22.

Those who wish to imitate

the vase more closely at the

base may raise it on a stem

or pedestal of any height,

then form the vase pm-e

and simple, or add any
other combination to it that

they may think desirable.

The vase pure and simple

is however, as a rule, a

dwarf tree with an open

centre, as shown in the

making, not the finished

state, in Fig. 27.

The open centre has con-

siderable cultural advan-

tages as well as artistic

merits. It may also be

formed in various ways

—

as, for example, by upright

branches at equal distances,

for laying the basis of

which see Fig.

27, or by wind-

ing cordons
round and round

lines of stakes,

and so forming

a vase with cir-

cular branches

as in the spiral

cordon. Fig. 22.

Even this mode
of forming an

Apple-tree into

a vase may be

improved upon

by planting two

cordons, or

training a dual cordon, and starting the two leaders

in opposite directions, this resulting in a vase with

diamonds at sides as in the diamond cordon, Fig. 23.
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Fig. 28.—Espalier Tree.

For trees with open centres of large size this is the

best method, and the sUghtest assistance in removing

the outer portions of hark wherever the main branches

cross each other, and then binding closely together,

would result in a series of almost natural gTafts, that

would enable the vase Apple-tree to stand steady

agaihst the most violent

attacks of wind and

storm.

In open and exposed

districts this method of

making dwarf trees per-

fectly self - supporting

should be more generally

adopted. The mere
adoption of the vase

form, by bringing and

keeping the trees so near

to the ground, and the

resistance their well-

furnished sides offer to

the force of the wind,

are powerful arguments

in favour of such forms

as well as cordons.

While crops are fre-

quently wrecked within

sight of fruit store, on

tall orchard trees, and

even on pyramids, those

on bushes, dwarf stan-

dards, vases, pyramids,

and espaliers,mostly

escape.

The Formation of
Apple-trees for Es-
paliers and Walls.
—^This form of tree, for

they are both alike, is

less common than it was,

the other forms already

illustrated and described

having largely super-

seded this older and still

very ^lseful form ; though

until a very recent period the horizontal or fan-

shaped espalier, and the standard and dwarf orchard

trees, were almost the only forms known to Apple-

growers. Now there is considerable danger of all

these being wholly superseded by cones, bushes,

and cordons. This would be a misfortune, for the

old form has merits of its own very favom-able to the

growth of Apples and Pears in unfavourable locali-

ties. Horizontal training, the only form dealt with

here, may be described as a sort of multiple cordon

training. Each branch should resemble a cgrdon m
its fertility from base to summit, and the summer

pinching and winter pruningmay be exactly the ^me

as if each branch were independent of the parent tree.

The one root having thus virtually many semi-mde-

pendent cordons to support, the latter—that is, the

branches — make less

wood than cordons with

independent root - force

all and wholly to them-

selves are too prone to

do. Backed up against
,

walls or espalier raUs, -

now mostly formed of

iron, this form of tree is

fully exposed to aU the

light and heat the cli-

mate affords, and hence

the finest Apples, such

as the Eibston, Golden,

and Newtown Pippins,

may be thoroughly

ripened in many locali-

ties in which it would be

hopeless to attempt their

cultivation on any other

shaped trees. The
semi-skeleton form, and

the long far-extending

branches to right and

left of their boles, hit

the happy mean between

the diffusion and con-

centration of vital force

most favourable to health

and fertility. The cor-

don, unless worked oh a

dvraxflng stock and skil-

fully managed, is apt to

break away into an ex-

cess of vigour, or pine

and dwindle under its

severe repression. But

espalier and wall trained

Apple-trees escape these

dangers, and continue to

yield magnificent crops of fruit for a quarter or even

half a century.

Not a few of the older cultivators believed that the

older the trees the higher-flavoured the fruit. Pos-

sibly ; but in any case a few fine Apple-trees on espa-

liers or walls were invaluable in refilling the fruit

stores year after year with fruit far above the average

of much of that gathered now.

The mode of forming espalier and wall trees may
be said to be identical in its main principles with that

Fig. 29.—Espalier or 'Wall Tree.
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already described in the moulding of pyramids (see

Fig. 25). There is this difference, of course, that

whereas the pyramid

needs branches all round

its stem to furnish and

complete its form, the

wall or espalier Apple O'

only needs t-wo sets of

branches as nearly op-

posite to each other as

possible (see Figs. 28

and 29). Though they

are dra^wn opposite in

these figures, they are

seldom found just so in

nature, unless indeed

huds are inserted on

purpose, nature as a rule

seldom showing such

complete regularity of

development. A great

deal, however, depends

on the leader, and that

is amenable to gentle

compulsion as to the

number and position of

its breaks. It is, how-

ever, the business of the

trainer to get the frame-

•work of the tree—^that

is, its leader and diver-

gent branches—into as

regular and orderly a

form as practicable, and

hence these two models

(Figs. 28 and 29) are

placed before him.

At first sight they

seem so much alike that

one might very well

have been spared. A
glance up the centre of

"the two trees will show,

however, wherein they

differ, and the merits of

29 over 28.

In Fig. 28 we have

the commonest mode of

horizontal training, and

the main stems in both

these illustrations are

left hare, the more clearly to exhibit the difference

in the bases of the side branches in the two modes

of training. The side shoots, starting directly at

light-anglea, are apt to run off so freely at first and

aiterwaids as to neither produce fruit-spurs nor

Fig. 30.—Zig-zag Cordon for a Wall.

break their wood-buds at the bases. The close cut-

ting back Of the Old cultivators to the lines on the

right of Fig. 28 reme-

died this evil. But

modem growers remedy

it in a much simpler

manner. Bj' curving

the side shoots at start-

ing, as in Fig. 29, though

that is a mild example

of the practice, the side

shoots break into wood
or fruit buds back to

their base. If in any

case, however, the

branch bending at the

line of divergence is not

sufficient, the branches

are brought do^wn to

the level of the dotted

lines on the left side of

Fig. 29. The curve at

a is thus made much
sharper, and the sap

having to travel down-

wards and against na-

ture along its entire

course (see dotted line),

the buds at «, and be-

yond, are more tho-

roughly matured, and

sooner converted into

fruitful ones.

T-wisting the
Stem to Force Side
Shoots. — To give

greater ('ariety of form

to espalier or wall

Apples and Pears, the

system illustrated in

Fig. 30 may be adopted

most successfully. The

buds of trees break with

most force where the

sap finds the greatest

resistance to overcome.

Without resistance it

rushes np^wards, and

finds its outlet at the

highest point of the

tree. But the highest art of the cultivator is to

force sap and vital force to distribute itseU equaUy all

over the tree. And as the sap approaches the curves,

as in Fig 30, a « a, it wiE burst the buds, and produce

shoots in the direction and at the spots indicated by

Fig. 31.—Orchard Standard Tree.
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dotted lines'. This is not theory, hut simple fact, and a

hald record of every-day experience. Hence the prac-

tices of tying down Vines, and twisting the hranches

of fruit-trees in various ways to hring forth shoots

where wanted, and to force all the huds, in such

plants as the Grape-vine, to break almost simulta-

neously, and with an equality of vital force and

growing power. The cordon, Fig. 30, is another

illustration of the same principle, and I have not

seldom converted cordons into a loose hoop towards

the autumn, to equalise the powers of growth, and

especially to plump up the base-buds of free-growing

shoots.

The Common Orchard Apple - trees.—
This (Fig. 31) is almost too well known to require

much to be said about it. A great many varieties

of Apples win grow up iilto this form if simply left to

themselves. After planting in such soil and in such

manner as have been already pointed out, most of

them do much better if a little pruning and training

is given for the first five years or so of their, life.

Less formality is needed, and more freedom should

be given than is desirable or possible with most

of the other forms. Still, cross and badly-placed

shoots should be promptly removed, and overcrowd-

ing avoided if the trees are expected to last long in

health, and continue fertile.

A glance at Fig. 31 will show that the main

branches were well started, and the top is fairly

open, though so freely furnished. Some contend

vigorously for orchard trees with open centres,

severely pruned into form. Round-headed trees,

however, are to be preferred for the orchard, inas-

much as they are more picturesque as ^ell as more
profitable, and the far-spreading boughs afford one

of the most potent means of protection to the trees

against spring frosts.

During their earlier stages, orchard trees should

be carefully pruned and trained if needful, to fur-

nish sufficient base-wood well posted. But once

form and fertility are firmly established, give

them their heads, and prune or train but little, or

not at all.

This does not run counter to the instructions

already given—circumstances alter cases. In fruit

gardens the exigencies of space, conveniences of cul-

ture, and even the pleasures of manipulating fruit-

trees, watching, gathering, and enjoying their pro-

duce, plead for small trees, and of course repressive

measures of pruning and training to keep them so.

But in the orchard, that charming border-land be-

tween lawn and park, so often the joy of childhood

and the delight of age, the larger in reason the trees

grow the better, so long as fertility runs abreast

of gTowth, and hence thei soundness of the advice,

prune them not at aU. Leave well alone, amid the

orchard trees, and sheathe the knife, unless wanted

to amputate weakly and diseased limbs, or prevent or

cure overcrowding.

FLOEISTS' PLOWERy.
Bt Eichabd Dean.

The Polyanthus.—This is generally known as

Frimula veris, and in all probability originated from

a cross between the Cowslip and the Common Prim-

rose, P. vulgaris. Polyanthus is derived from two

Greek words, and means many-flowered; that is

to say, instead of having the individual flowers

attached to a stem rising up from the roots, it

throws up a stout petiole or flower-stalk, from the

point of which branch out many flowers on short

stems, and so it is spoken of by florists as a
"truss." Polyanthuses are now divided into two

main classes, viz., the Gold-laced, and the Fancy or

Giant varieties.

Gold-laced Polyanthuses.—These have for many
years been a marked favourite of the florists of Lan-

cashire, Yorkshire, Cheshire, and other of the

Northern and Midland counties, and in Scotland,

where they are much grown for exhibition purposes.

Li the case of the Gold-]»ced varieties, the centre of the

flowers, and the sides and points of the segments, are

edged with gold. A perfect flower is very beautiful

;

those who make the G«ld-laced Polyanthuses pets,

speak and write of them in enthusiastic terms. One
of them states :

" My flower is the Polyanthus : a
gem, than which no flower can more justly lay claim

to the title of being beautiful. Its varied tints, the

richness of its coloui-ing, the grace and elegance of

its form, agreeable fragrance, easy propagation,

hardy nature, and being one of Flora's early visi-

tors, it is welcomed with no ordinary feeling of

satisfaction by every one who possesses the least taste

for flowers."

A cultivator of Gtold - laced Polyanthuses re-

quires that what he regards as a fine variety

should possess the following characteristics :—The
stem strong, elastic, and erect, and of such a height

that the truss of flowers may be above the grass or

leaves of the plant. The foot-stalk stiff, and of a
proportionable length to the size and quantity of

the jiips, as the individual flowers forming the truss-

are termed : these, not less than five in number, and
more, that the truss may be close and complete. The
pipe, tube, or centre of the pip should rise above the
smTounding sm-face, be short, and finish fluted to the

eye ; the anthers cover the neck of the tube : this is

what the florists term a th-um eye. When the styla
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pei-forates and shows its stigma above the circle of
anthers, this is called a pin eye, from its resembling
a phi-head. Such a flower is rejected, however good
may be its other properties, though it is often used
with advixntage as a parent. This is how one who
may be said to write with authority, sets forth the
characteristics of a perfect flower : " The tube should
be round, of a bright yellow colour, weU filled with
anthers, bold and distinct. The eye should be round,
of a bright clear yellow, and distinct from the
gi-oun* or body colour. This last should be of a
dark, rich crimson, resembling velvet, quite fi-ee

fi-om specks or blemish of any kind. The pips
should be large, and of rich or lively colours, and
nearly all of one size, and lie quite flat and smooth,
as free as possible from ridges or fluting, and as
round as they can be to preserve their peculiarly
beautiful figure, which is circular, excepting those
small indentions between each division of the hmbs,
which divide it into five or six heart-shaped seg-

ments. The edging should resemble a bright gold
lace, exactly the same colour as the eye, and go per-

fectly round each petal; also down the centre of

each division of the limb to the eye, and the lacing

or edging be of all one width." The writer of this

omits to mention that the ground or body colour

may also be red, a dark velvety red, but perfectly

clear and unshaded. Thus florists speak of black-

ground and red-ground flowers.

Some thirty years ago these fine Gold-l^ced varie-

ties were much more numerous than they are now.
Those who grew them, then subsequently died, and
their collections became lost, and for a time there

were but few to be found in the country. During
the past ten years it has become much more popuUir,

and now collections are grown roimd London and

elsewhere; and as many persons are now raising

seedlings, we have given above a description of an

ideal flower, that they may possess something in the

way of a standard by which to appraise the merits of

their most promising productions.

The fine named varieties of Gold-laced Polyan-

thuses are generally of somewhat deUcate constitu-

tion, from the fact that they are severely propagated

because so much in demand. They can be increased

only by division of the rooted side growths thrown

up during spring and summer. It is, therefore,

customarj- to grow them in pots ; and the success of

a cultivator depends in great measure upon the con-

venience he possesses for growing them, and the care

and attention he bestows upon them. The Polyan-

thus is grown to the greatest perfection in an airy

situation, yet sheltered from the rays of the sun, as

any excessive heat has a tendency to impair its

strength. Those who grow them altogether in pots

find it necessary to have their plants in a cold frame

during the late spring and summer months, standing
the pots on a bed of cinder-ashes ; and during the
autumn and winter in a frame facing the south,

giving plenty of air on all favourable occasions,

watering when necessary, and shading the plants

from the sun when required. In the spring it is

necessary to examine the plants night and morning,
to destroy snails, slugs, and other vermin that may
gather about them, as they are great enemies to this

pretty subject. The Polyanthus has another enemy,
though small; this is the Acariis, or red spider.

When this destructive insect attacks the plant,

which it is very apt to do during hot, dry, sunny
weather, the leaves become yellow, and spotted with

brown, and they wither away. The best plan is to

remove the infected plant away from the collec-

tion, place it in a more distant situation, and then

wash the leaves with tobacco-water, or with an
infusion of soft-soap and sulphur. A sprinkling of

quick-hme upon the plants has been found beneficial

and effective.

The Polyanthus should be re-potted at least once a
year, and the best time to do it is immediately after

flowering, say in June. ITie pots must be well

dj-ained with crocks, some very fine pieces being

placed on the surface of the drainage. The plants

must be turned out of the pots in which they

flowered; the soil shaken from the roots; and the

tap root cut away to within one inch or two of the

leaves, taking care to have some nice young fibrous

roots attaching to the portion retained. The roots

should be spread out so as to reach the sides of the

pots as soon as possible, the lowermost leaves touch-

ing, or, better stiU, a little below the soil, for it is

from about these that new roots will be produced.

After potting, a good sprinkling of water overhead

should be given, so that the soil may be settled

about the roots, and the pots placed in a shaded and

yet airy situation, and be watered only when it is

actueiUy necessary, else there is a possibility of their

being subject to rot. During the time the plants

occupy frames, they should have plenty of air on

all favourable occasions. In March gentle showers

may be allowed to fall upon them, which is found

of great advantage. It is the practice with some

growers to top-dress their plants at the end of

February, or early in March, removing some of the

surface soil, and adding in its place soil of a rich

character.

Some persons who have a favourable situation and

soU, instead of potting these plants, plant them out

in a cool shady border of suitable soil for the

summer, and re-pot in autumn. Or they will some-

times re-pot only a portion of their plants in August,

and allow the remainder to stay in the open bod,

lifting them in spring just as they begin to come
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into Uoom and re-potting them. But so much de-

pends upon the character of the garden soil.

A good compost for the culture of the Polyanthus

in pots is made up of the following ingredients :—

one part light yellow loam, one part silver sand, one

part well-decomposed cow or horse dung, and one

part leaf-mould. A light sandy soil of this cha-

racter, pressed very firmly ahout the roots, is one

which has heen found to

suit this plant well.

The rancy or Giant
Polyantlius. — This is

a new race of strong-

growing, fine, and showy

Polyanthuses, which, for

the purpose of distin-

guishing them from the

Gold-laced types, " have

heen designated Fancy

varieties. They are all

of vigorous growth, the

flowers large, stout, and

of various hues of colours,'

from pure white and

yellow, to deep purple

and crimson. Some of

the finest varieties have

heen selected and named,

and they are found com-

.peting on the exhibition

tahle. But they are much
more generally grown for

the decoration of the

flower garden, and are

very eflEective in beds and

in the open herder. But

to do the plantsfull justice

' they should he in good soil ; a deep, sandy Ipam,

with some dung and leaf-mould dug into it, will

grow them to perfection. At the time of planting

the plants should he placed deeply in the soil, and the

soil pressed firmly ahout them. The tendency of

nearly all the Primula family, including the Auricula,

is to elongate its stem, and to thrust itself out of the

soil. At the end of the summer, when the plants

have lost their leaves, they present to view naked

stems two or more inches above the soil. Therefore

it is necessary in the first place to plant deeply and

firmly, and this done, to lift in early autumn the plants

that have unduly thrust themselves up out of the

soil, out away any decayed portions of the main root

up to the fibrous roots, and then again plant in deeply

so that the leaves may touch the surface ; one great

advantage will be that the stem will thrust forth

fresh roots, and so add to the strength of the plants.

If it be inconvenient to lift and re-plant, then the

plants that have thrust themselves up out of the

soil should be top-dressed, by having some fine

mould heaped up about the stems, which will answer

much the same purpose. In all cases where the

plants are lifted and re-planted, whether they be

Auriculas, Polyanthuses, or Primroses, some fresh,

light, rich soU should be placed about the roots

to encourage action. If

the fine named varieties

of Fancy Polyanthuses

are grown in pots, or if

any selected seedings are

employed for this pur-

pose, they should be

treated as recommended

for the Gold-laced section.

Semi-duplex or Soae-

inSose Folyanthmes.—^A

very interesting section

of Fancy Polyanthuses

is that known as the

Semi-duplex or Hose-in-

Hose varieties, in which

the calyx is transformed

into a perfect pip, and so

they are two-flowered,

one pip issuing from the

other. This type has

been known by the name
of Hose-in-Hose for many
years past. Of late years

they have been greatly

improved by seeding, and

now there is in cultivation

a batch of beautiful named
varieties that are charm-

ing whether they are

grown in pots or in the open ground. We can-

not commend them too highly.

Sybrid or Primrose Folyanthmes.—There is a sec-

tion of the Polyanthuses which for the sake of

convenience has been denominated Hybrid or Prim-

rose Polyanthuses. They form an intermediate

group, as they first of all send up flowers on long

stems like the common Primrose, and these are

followed later by Polyanthus stems and trusses.

They are generally early to flower, and very con-

tinuous also. They will come among seedling Prim-

roses, and also among seedling Polyanthuses; and

we would recommend those of our readers who may
take an interest in Primroses and Polyanthuses, if

they succeed in raising some good varieties of the in-

termediate type, to propagate them by dividing the

roots, and plant them out for increase as above

directed. The early-flowering forms are very useful

A SeEDLIHG POLTAHTHnS.
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for growing in pots, and wintering in a cold frame,
as they can be had in flower some weeks hefore the
plants bloom in the open ground.

True Single Primroses.—The common Prim-
rose has been greatly improved duiing the past ten
or twelve years. For years past there had been
noticed a tendency on the part of the common
Primrose, when subjected to garden cultivation, to
throw flowers having pale hues of lUac and rose.

But it was reserved for the writer of this paper
to maie a distinct stai-t in the way of producing
new, and it might be added, unimagined colours
in the common Primrose. For some time there has
been in cultivation in English gardens a pale mauve-
coloured Primrose under the name of F. altaiea. It

is not this species, but by some means or the other
it came to take its name. The writer discovered in

the South of England a very rich maroon-coloured
single Primrose of great beauty, having also a
brilliant golden centre. This he secured, named it

auriculceflora, and sent it out. By using this and
P. dltaica as pollen and seed parents, quite a new
and striking progeny resulted, and by following up
the work of crossing year after year, varieties of

great beauty were obtained in pure white, deep

veUow, lilac, pink, rose, mauve, purple, and crimson

colours. They proved so attractive that they have

found their way into many gardens, where they are

grown for their sweet vernal beauty, and these Prim-

roses have now a world-wide reputation. But one

thing has to be noticed, that seedfrom true Primroses,

however carefully saved, wiU produce a number of

Polyanthus types, which fact attests to their com-

mon origin. Therefore any one who may raise

Primroses from seed should select the very best

types that are true to character, and propagate them

as previously recommended in the case of the Poly-

anthus. A soil that suits the latter is well adapted

ior the Primrose also.

Double Primroses.—Then there is a very

interesting section of Double-flowering Primroses.

It is very difficult to say whence and how these

originated. In his dictionary, published in 1731,

Philip Miller mentions two double forms only, viz.,

the double yellow and a double pale red, and he

states they were accidentally produced from seeds.

Now we possess more than a dozen varieties. There

are two, if not three, forms of the yellow ; the white,

blush, Hlac, rose ; two or three different shades of

red, including the purple, the beautiful rich double

<axmson—the gem of the whole batch—and two new

Continental varieties of comparatively recent intro-

duction, viz., platypetala plena, or Arthur DumoUin,

deep violet, and Croussii, clear deep lilac. We have

no information as to how these originated. In country
gardens one sometimes sees large patches of the

double lilac and double white varieties, they being
the two commonest, but the other colours are seldom
met with. They appear to be more delicate in con-

stitution than the stronger single varieties. They
require a deep, moist, sandy loam, and will do planted

out in the damper districts of the Midlands, the

North of England, Scotland, and Ireland. In the

more southern parts of England, hot dry weather
materially affects them; they are attacked by red

spider, lose their leaves, and gradually die.

We have adopted the practice of growing a col-

lection in pots during the autumn, winter, and spring,

and, when they have flowered, planting them out on a

north border in summer, after being divided. We
pot in autumn in small pots, using good yellow loam,

leaf-mould, and sand, and pressing the soil firmly

about the roots, and then place them in a cold frame.

The plants are potted deeply, so as to encourage root-

growth from near the lowermost leaves. When they

fill the small pots with roots they should have a shift,

but never be over-potted.

In summer, after they are planted out, we place

cocoa-fibre about the plants as a covering to the

SOU, which serves to keep the soil cool and moist,

and when the weather is very hot and dry we water

overhead with soapsuds from the house, which assists

to keep red spider in check. When planted out in

an exposed position during summer, we have found a

top-dressing or mulching with yellow clay a great ad-

vantage, as it keeps the roots moist and cool when
the sun and rain have pulverised it. In addition it

serves the purpose of covering up the roots that

might otherwise be exposed to the action of the sun.

Types of Polyanthus.—There are several

curious types of the Polyanthus that are found in old-

fashioned gardens, and bear the names of Jackanapes,

Jack - in - the - Green, Galligaskins, Pantaloons, &c.

These are characterised by large green calyxes, and

by curiously-marked flowers. They are to some

extent floral cariosities, but they are very interesting

to those that take an interest in them. Then there

is what is known as the Blue Polyanthus, a some-

what delicate grower, with pale slaty-blue flowers.

It is gradually losing value, because fine-coloured

varieties of the Fancy Polyanthus, with deep purple

and blue tints, are being raised and brought into

cultivation, and these are of much more vigorous

growth.

Cultivation.—To cultivate the Polyanthus and

Primrose with success in or about London, or any
rapidly-extending and populous cit)', seems to be a

task of greater difiiculty than the cultivation of any
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other flower, and for thia reason collections are very

seldom seen near such centres. The situation is un-

I'avourahle to thena. They are natives of pure atmo-

spheres, and as such they cannot endure the smoky

air of lajge towns. Some attribute this to the

presence of smoke, others to the continual motions of

the atmosphere, which in most places would be in-

jurious to these delicate flowers. At those seasons of

the year when the weather is most trying to vegeta-

tion, a chilling atmosphere sets in towards a large

town from the surrounding country, inasmuch as the

artiflcial heat of the town causes the air over it to

ascend, upon the same principle that air ascends in a

chimney over a flre. Now it invariably happens

that when cold air, though completely charged with

moisture, approaches a warmer place it becomes a

ilrying or withering air, and this is the reason why

delicate flowers, and also the blossoms of the more

early and tender fruit-trees, are much more subject

to injury in the vicinity of towns than in the open

country. In the vicinity of London, for instance,

the general movement of atmosphere is from the

north or north-east during the part of the spring

which is so perilous to the growers of choice flowers

and fruits ; and, for the reason above mentioned, the

metropolis not only has its full share of this bHghting

wind, but retards it, and thus greatly increases its

mischievous efiects. It is for the same reasons be-

coming increasingly difficult to cultivate the Sweet

Violet round London.

Kaising Seedlings of Polyanthuses and
Primroses.—Any one fond of these, and desiring

to have some fine young vigorous plants every year,

should raise a batch of seedlings each season. As a

rule they both seed pretty freely, except when the

spriDg season is wet and frosty, or hot and dry. Seed

should be gathered only from the best varieties, and

when the seed-vessels turn brown and begin to open

at the top the seed is ripe, and every day such pods

as so open should be gathered, or the seeds will be

lost. "When gathered the pods should be spread on

paper, perfectly dried, and the seeds separated from

them. We prefer to sow in August, or as soon as

the seeds are ready ; they germinate more quickly,

iind nearly six months is gained in comparison with

sowing in February following. One plan is to sow
the seeds in earthenware pans or shallow wooden
boxes, draining them with broken crocks, then placing

some rough soil over them, and filling up with a fine

light soU in which leaf-mould and sand predominate.

This is pressed down until the surface is smooth and
level ; the seeds are then scattered thinly over the

surface, and very slightly covered with sand ; the pans

are placed in a cold frame, precautions being taken

that worms cannot work through into them, and

a piece of glass is placed over each. They are kejit

shaded fi-om the sun, and looked to oocasionaUy to

see that the surface is kept moist. In a month or six

weeks the plants will make their appearance. During

the winter the soil needs to be kept moist enough to

insure Ufe, and in early spring the tiny plants will

make growth, and as soon as large enough to handle,

should be picked off into store-pots,and fijiaUy planted

out in a bed to flower ; by the following spring they

win have grown into extra strong plants, and wiU.

flower finely and freely.

Selection of Gold-laceu Polyakthus.

Black-Grounds.

Cheshire Favourite.
Earl of Beaconsfield.
Exile (Cronsliaw).

Formosa (Burnand).

John Bright (Barlow).
Lancashire Hero.
Lord liinooln (Hnfton).
Prince Regent (Cox).

Eed-GroTOids.

George IV. (Buoli;).

Lancer (Bullock).
President (Hilton).

Sir Sidney Smith.
Sunrise (Barlow).
William IV. (SaudersonX

Buttercup.
Criterion.
Gold Cup
Golden Bedder.
Grandis.

Fanci or Giaht Poltahthiis.

Grenadier.
Harbinger.
Lustrous.
Sovereign.
Sultana.

Semi-duplex or Hose-in-Hose Poltanthus.

Cloth of Gold. Lord Wolseley.

Crimson Beauty. Scarlet Gem.
Faust. Prince o£ Orange.

Seleciion of use Sihole Pkimeoses.

Altaica. Purple Queen.
Aurieuleeflora. Queen of Violets.

Amaranth. Rosy Gem.
Gem of Eoses. Violet Gem.
Lilacina. Virginia.

Ophelia. Zenobia.

Selection of Double Pkimroses.

Blush.
Cloth of Gold.
Crimson, or Madame de
Pompadour.

Crimson Purple.
Croussii.
Giant Yellow.

Lilac.
Platypetala plena.
Purple.
Rose.
Scotch Red.
Sulphur.
"White.

AQUATIC PLANTS.
By E. Ikwin Lykch.

TROPICAL AND TEMPERATE AqUARIA.

IT is well known that many aquatic plants are ex-

tremely beautiful, and they invariably prove in:

the highest degree attractive. Those of the tropics

excel in magnificence, and they are not, as a rule,

diificult of cultivation. The queen of all, the Vic-

toria Regia, requires a tank from twenty-seven to-

thirty- six feet in diameter, about four feet deep in.
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me centre, and from eighteen inches to two feet deep

at the sides. A temperature of 85° must he main-
tained, and one foot of four-inch piping to twelve

cuhic feet of water is found to secure this. For
K^ymphaeas, another tank should be pro%ided, with a

temperature of 70° to 75°. The Victoria may be

regarded as a luxury, but these are much less costly,

as the best may be gro^-n in a smaller tank with

less heat. "\A1ether for the Victoria, or for Nym-
phaeas and a general collection, there is no better

arrangement than that of the "Water-lily House at

Kew. There is a large central round basin

—

generally the best shape—with a margin but little

raised above the level of the floor, so that the plants

are seen to the best advantage, and from this princi-

pal basin there is communication, beneath the circu-

lar path, with comer tanks, for the culture of

Xelumbiums, and plants that grow in shallow water

or mud. This house is square, and as these comer

tanks serve a valuable purpose, there is probably no

better shape. Nymphijeas are always grown in pots

or tubs, and it is important to observe that space

may be economised by keeping the crowns near the

surface of the water, as the leaves spread less than

they would do when rising from a, depth. The

depth adopted at Oxford, where for many yeai-s

they have been a speciality, is about six inches. In

designing a house, provision should be made for

planting out the Nelumbiums, and of course the

Victoria must be planted out as hereafter described,

but aE other kinds may be sufficiently developed in

pots or tubs. "SVith the Victoria, a few Nymphasas

and some other plants may be cultivated, but

the Victoria must on no account be crowded by

them. Some kinds, such as VaUisneria, Eichomia

(Pontederia), Limnocharis and Pistia, may properly

occupy the outa.de spaces in order to fuUy occupy

and di-ess the tank. Aquatic plants almost invari-

ably require the fullest amount of Kght, and they

should not be overshadowed by the foliage of Palms

or other specimens.

The requirements just referred to are somewhat

extensive, and not always possible, but many kinds

may be grovm in tubs and even large pots, which

cost little. Paraffin casks cut in two, each part

forming a tub, answer well. Before being used, the

inside should be charred slightly with a burning

wisp of straw, in order to bum out the oU. These

"tubs have been used successfully in the Cambridge

Botanic Garden for Xymphcea flava, N. eyanea, N.

seutifoHa, JV. pygmma, N. Demniensis, Xelumbiwn

luteum, and Sagittaria numtevidensis, though, as the

water is not heated, there are others that wiU not

succeed. Kymphcm. gigantea, apparently for want

of more heat, refuses to start, but the difficulty

might be obviated perhaps by standing the tubs on

flues or pipes, where that is possible. Some kinds,,

a? for instance the Ouvirandra, do much the best in

vessels of moderate size, as they are then more com^

pletely under control. For several kinds, large in-

verted bell-glasses answer admirably, and they

wiU stand easily on blocks of wood hollowed out,

Aponogeton distachyon makes a charming acquisition

for the gxeen-house, if a strong tuber is planted

in a bell-glass with a little soil in the bottom.

A natural arrangement for the culture of tropical

aquatics has not yet been attempted, though, no

doubt, success is possible. In a tank of irregular

outline, formed with stone as for rock-work, various

bays and lagoons might be arranged for particular

kinds ; indeed, with some thought, every one might

be provided with a special position suiting its re-

quirements. It is easy to imagine a very fine

effect, not only from, the aquatics, but also by the

introduction of a variety of plants that would grow

well in a moist atmosphere, for many of which rock.,

work would be provided. Nepenthes, and various

Aroids, as Monstera and Philodendron, may be

mentioned by way of suggestion. All those plants-

wbich are grown in pots or tubs, partly in water,

should be planted out, and there are many subjects-

that would be especially ornamental. Such are I'halia

dealbata, Anmdo mauritaniea, Papyrus, and AerosH-

elium am-eum, the last of which grows in the West

Indies much as the Osmunda does in Britain. For

these, slopes clothed with SelagineUa would perhaps

be best, and about on the rock-work we should plant

Begonias, PeUionias, and a variety of small-growing,

choice kinds.

There are several desirable aquatics that have

been lost, or yet remain to be introduced. Seeds,

generally, may be sent dry, but the precaution of

sending them also in small phials of water should

be adopted when they are probably important.

Barclaya is the only genus of Nymphceacea that has

never been cultivated in this country. There are.

two species native of Malayan waters, which, if not

highly ornamental, are of sufficient interest to be

sought for. We do not now grow such interesting

kinds as Cabomha aquatiea and Desmanthus natans,.

the charming Seteranthm-a Umosa is seldom seen,

while we have also lost Omirandra Bernieriana.

The following is a selection of the best kinds in

cultivation.

Azolla caroliniana.—An extremely charming and

diminutive floating plant, which suggests a setting-

of tiny jewels in imitation of a bit of some smaE

SelagineUa. It rapidly increases by division, and

spreads over a large space; it is emerald-green in

colour, or tinted brown if exposed to sunshine. In

summer it flourishes out of doors, and at Pinner a

large pond was covered by it; but it has beem
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killed at Cambridge, and is, therefore,' not always

liardy. Like other floating aquatics, it seems to do

best if soil is placed in the bottom of the vessel in

which it grows. It is often cultivated as A. pinnata,

but it is probably not that species ; the fructification

has not been observed in Britain or on the Conti-

nent, and if found, it should be brought to notice.

It is figured in the Gardeners^ Chronicle (vol. xv.,

N.S., pp. 466, 467). This or another species found

in the State of New Tork should be hardy in spite of

the above experience. Marsiliaeea.

JBrasenia peltata.—A rare plant in cultivation, and

not very easily grown. In the Cambridge Botanic

Garden it does best in an intermediate house. A
twenty-four-sized pot is made to hold water by stop-

ping the hole at the bottom with clay ; loamy soil

is filled in to about three inches from the rim, and

the space above is kept filled with water. The plant

is fixed in the soil, and the leaves float on the sur-

face. This is the only species, and it is found in

North America, the "West Indies, and Australia. It

is also known as Hydropeltis purpurea. The leaves

are roundish, peltate, and the flowers are small and

reddish. It flowers but rarely. NymphtBocea.

Ceratopteris thalictroides.—K beautiful Fern of ele-

gant form and splendid deep green colour. It is of

annual duration, and though the fronds are proli-

ferous, so that small plants might be established for

preservation through the winter, it is much the best

to raise from the spores every spring. They are

produced in great abundance, and quickly germi-

nate. They may be sown in any soil, and the pot

should stand to within half an inch of the top in

water at a temperature of from 70° to 86°. Very
floon the pot may be sunk a little below the water,

and as soon as the plants can be handled, they

•should be removed in little clumps to six or eight-

inch pots, three or five in each. One shift into a
large pot may be given afterwards, and it may be
eunk by degrees several inches below the surface of

the water, in the tropical aquarium. Native of the
tropical and sub-tropical regions of Asia, Africa,

America, and Australasia.

Cyperus papyrus {Papyrm nnfiqmram), the Paper
Reed.—The magnificent plume-like heads on stems
eight or ten feet high are remarkably handsome,
and many together have a fine effect. It is this

plant which yielded the substance used for writing
upon by the ancient Egyptians. The root-stock is

•creeping, and for the most vigorous gro-wth it should
be planted but little above the water, though it will

•submit to some di-yness, and fine plants may be grown
in ordinary pots or beds, if water is given copiously
during the season of growth. It may be increased
by division, but useful small plants are obtained
numerously from, a root-stock, if it is taken up and

laid on wet soil. Native of Sicily, Syria, and tropi-

cal Africa. An excellent account is given in the

Gardeners' Chronicle, with an illustration (vol. iii.,

N.S., pp. 78—81). Cyperacece.

Michornia azurea.—Among its cultivated congeners

this is the showiest. It has the habit of our British

Bog-bean, and from the long and stout leafy stems

the flowers are produced in spikes forming pyramids

of delicately mauve-coloured blossoms, each with a

dark centre. The petals are exquisitely fringed, and

the upper petal has a bright yellow spot. The

leaves are of roundish outline, supported on slightly

swollen stalks, and reach a diameter of seven inches.

The stems root at the joints, and the plant is propa-

gated by separating moderately short pieces. Yoimg
plants are most convenient for keeping through the

winter. At Oxford this kind has flowered well out

of doors in summer, but it does not always flower in

this situation, though it grows freely. In The Garden,

vol. xvii., p. 220, a coloured plate of it is given as

Pontederia azurea. It is figured in the Botanical

Magazine, tab. 6487. Native of tropical America.

Fontederiaoeie.

Serpestes reflexa (Hort.)= Myriophyllum proser-

pinacoides.

Eiehornia erassipes.—This is a well-known inmate

of gardens, supposed formerly to be the species last

mentioned. It is very different in habit, and -will

grow entirely without soil, floating on the surface of

the water by means of its immensely swollen leaf-

stalks. The" leaves of each specimen are tufted, and
from these short-stemmed individuals long runners

are sent out, producing new plants in every direction,

and for some time they are connected by living stems.

It is of greatest interest as a floating plant, but in

this condition it does not flower. It does sometimes

flower when growing on mud, but the petioles are

then lengthened, and they lose the characteristic

swelling which enables the plants to swim. An
individual growing or placed in a jar is illustrated

in T?ie Garden, vol. x-vii., p. 220. It is known also

as S. speeiosa and as Pontederia erassipes. Tropical

America.

Euryale ferox.—Though far from being comparable
with the Victoria in splendour, it is of somewhat the
same character, and is worth gro-wing, as it occupies

much less space. The flowers are comparatively
small and uninteresting, but the leaves have a
decided individuality ; they are nearly three feet in

diameter, pxuple below, where many strong spines

are situated, and above, dark green in colour, with
purple veins, the entire surface curiously puckered
into rounded eleyations. The cultivation is precisely
that of the Victoria, except that the plant need only
be gro-wn in a pot, and may be so-wn a few weeks
later. It is a native of Bengal and other parts of
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India, and is cultivated for its root-stock and seeds. iVyju-

phiectce<e.

Mydropeltis purpurea= Branenia peltata.

Zimnoiium {Trianea) bogotense.—A floating plant with.

the habit of Mchornia crassipes, but it is very much smaller,

and the leaves are not erect, but float on the water, the

leaf-blades in this case being spongy and buoyant. They
are nearly round, an inch long, and three-quarters of an
inch broad, arranged in pretty rosettes. The flowers appear

in summer, but they are unisexual and quite inconspicuous.

This plant is known also as Sydromystria etolonifera ; it

belongs to the Sydrocharidea, and is closely allied to our

British Frogbit. It is a native of the northern part of

South America. An illustration will bo found in Kegel's.

" Gartenflora," plate 980, and also in the Gardeners' Chronicle, vol.

XV., pp. 466, 467.

Zimnocharis Jlava.—This is very distinct from the better-known

Z. nymphaoides. It has broadly-ovate leaves with long stalks, and the

flowers are produced on tall, erect stems, which bear from two to

twelve. The flowers are pretty, though not large, and the plant is

elegant in appearance. It is easily grown in a pot submerged to the

rim. Though perennial it is apt to die, and the seeds should always

be preserved. There is a figure in the Botanical Magazine, tab. 2525.

It is a native of tropical America. Better known as Z. Plumieri.

Z. Mumboldtii ^= Z. nymplueoides.

Zimnocharis nympheeoides.—One of the best of floating stove-

aquatics. It fohns a sheet of pretty, round, light green leaves, and

large pale yellow flowers are produced in profusion. Though not an

allied plant, it has much the general appearance of our native

Villarsia or Zimnanthemum nymphaoides. It is allied to the Flowering

Rush, and belongs to the same tribe of the Alismacea. Some warmth

is necessary for its preservation during winter, and moderate speci-

mens established for the purpose are most convenient. It is figured

in vol. Ix. of the Botanical Magazine, and there is a cut in The

Garden, vol. xii., p. 255. Native of South America. Usually grown

under the name Z. Swnboldtii.

Zimnocharis Plumieri ^ Z. Jlava.

Marsilea.—^The plants of this genus are of greater interest to the

botanist than to the horticulturist. They are all easily grown in pans

of light soil standing in saucers of water. M. quadrifolia, a native of

South Europe, is grown at Cambridge submerged in large glasses of

water, and so treated the fruits are freely produced. M. maeropus is the

Nardoo of Australia. There are several other kinds in cultivation, and

M. Drtimmondi is one of the prettiest. These plants are allied to Ferns,

but in appearance are remarkably different ; the leaves aie Clover-

like, but four-leaved, and the fructification resembles a small legu-

minous pod. They are foimd in all quarters of the globe. Marsileaceie.

Monoehoria <:y««e«.—This is a beautiful kind recently introduced to

Kew from Australia, where it is native. The flowers are deep blue,

with yellow stamens, in loose spikes of about ten. The flower-stalks

are curiously sheathed by those of the leaf, so that the spike emerges

from near the base of the leaf-blade. The leaves are ovate and

long-pointed, supported on long stalks. It has a, creeping rhizo^le,

and occupies but small space. Increase may be effected by division

or seeds, and the pot in which it is grown may be just submerged.

The genus is closely allied to Mehomia. Two other species deserving
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of culture, also -with blue flowers and similar in

character, are M. hastata [M. hasttefoUa) and M.

vaginalis. Both are natives oi tropical Asia. A
variety of the last, M. Korsahowii, figured by Dr.

Begel in the " Gartenflora," is a, native of China

and Japan, and is perhaps hardy.

Myriophyllv/m prjoserpinacoides.—This is a most

Ibvely foliage plant, and of the easiest culture. In

summer it does well out of doors, and survives our

milder winters. The flowers are quite inconspicuous.

Its leaves are produced in whorls of four, they are

oblong in outline, and are divided, feather-liie, into

. many narrow segments. The habit of the plant is

creeping, and the shoots are extremely graceful.

Cuttings root with the greatest facility. It has been

known as Herpestes reflexa, but that name was

ventured upon before the plant had flowered. It

belongs to the ffaloragacece, and is a native of Chili,

though it was introduced from Brazil, where also

perhaps it is native.

Neliimbium lutetim (Golden Swamp Lily).—Of the

fine plants which most tax the skill of the cultivator

this is one of the finest, and no water-plant better

deserves the skill that can be brought to bear upon

it. It is difficult to cultivate except under just the

right conditions, and when it does flower the blossoms

are smaller than they are in the wild state. Those

who know If. speciosum can conceive what this is like,

as it differs most conspicuously in the colour of the

flower, which is similar to that of a Marechal Niel

Rose. The wild flowers are ten to twelve inches in

diameter, and have been compared to a semi-double

Ppeony ; they have a delicious perfume, and when
half open are like balls of gold. They are poised on
tall stems, among leaves of striking character, in .the

form of immense discs, one to two feet in diameter,'

supported on erect stalks attached to the centre

below. It may be gxown successfully under glass,

but although the winters of its habitat are colder than

ours, we fail to grow it out of doors from the fact

that we have not its hot American summer. At Cape
Cod it was grown from seeds, and flowered in three

years, in a shallow miU-pond, where the ice freezes to

one foot in thickness. To grow it in our country, a

house lower in temperature than the tropical aqua-

rium is necessary, especially so perhaps as regards

the water, which should not exceed 70°, or 75° at the

highest. In the Cambridge Botanic Garden it has
grown and powered in a tub fourteen inches deep and
two feet three inches wide at the top, standing on a
shelf close to the light in the Cactus House. Seven
flowers were produced in succession in 1884. The
soil in this tub is eight. inches deep, and consists

of two parts fibry turf, one part rotten cow-dung,
and one part rough sand. The sand should be rubbed
up or thoroughly mixed with the dung, in order to

finely divide the latter, for complete incorporation

with the loam. Three tubers were planted early in

April, and in July the result was about three dozen

leaves and five flowers in diffirent stages at the same

time. In the Jardin des Plantes I have seen it,

growing about three feet high above water in a kind

of well, which in winter is covered with glass. It is
^ ^

only in the South of England that its culture is worth
f;;

attempting out of doors, and then probably a rough

glass structure would greatly assist growth in sum-

mer. The tubers will not survive frost ; but in water

of proper depth they would be safe from it. Mr. F.

Miles had this plant in his pond through, the winter

of 1881-82 without injui-y. Seeds germinate readily,

but it is not easy to make the young plants form

tubers, by which alone they can survive the winter.

The hard testa of the seed must be cut through before

sowing, or they will remain unafllected for a length

of time. Of course, naturally, the seeds fall into

water or mud, and probably never get so exceedingly

hard and dry. It is figured in the Botaytieal Maga-

zine, and an illustration will be found in Tlie Garden,

vol. XX., p. 501. It is wild in many parts of North

America, chiefly in the South and Western States,

and is sometimes called the Wampapin Lily. An
interesting account will be found in the Gardeners'

Chronicle, vol. xvii., N.S., p. 2. X. Jamaieense,

which grows freely in the cooler parts of Jamaica, is

a form of this species. The genus forms' a section of

the Nymphaacece.

JVelumbium speciosum (the Sacred Lotus).—The

splendour of this Old 'World species has made it re-

markable from ancient times to the present, and for-

tunately there is no difficulty in its successful culti-

vation. At Kew it is finely grown in the small

corner tanks of the Water-lily House, and it has also

been well grown in large pots. To these tanks, which

are not heated, water is admitted from the central

basin during the season of growth, and it is allowed

to run off for the resting season, but the mud is

never dry. It is covered with water in the summer
to the depth of only a few inches. The leaves reach

a diameter of more than twenty-eight inches, and the

stalks attain a height of four and a half feet, or more.

Stems bearing the obconical seed-vessel hare been

measured seven feet high. Sound and complete

tubers are easily transplanted, but there is some diffi-

culty in establishing plants from seed. If the hard

coat of the seed is cut through or chipped a little,

they germinate very readily; but it is generally

found at the end of the season that no tubers have

formed, 'without which the plants cannot survive the

winter. The soil recommended for N. luteiim, with

rather less manure, is used also for this. The 'winter

temperature should not go below 45°. There are

several good varieties.
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jff. aspericauU may te regarded as an improvement
of the type ; the variety album is a -white-flowered

Indian form. The flowers of N. caspiciim are pure
white, tipped -with rose,

J. Leichardtii is a desirable form, native of

Queensland, which has not yet heen introduced,

though attempts have teen made by means of seeds.

As a species, i\'. speciomm is foundthroughout India,

China, Japan, in North
Australia and Queens-

land, the Malay and
PhiKppiue Islands,
Persia, and the Cas-

pian Sea. It is now
-extinct on the Nile, to

which, probably, it

was introduced. An
illustration is given in

the " Guide to the

Eoyal Gardens of

Kew ;
" there is a cut

in The Garden, vol.

xix., p 213, and it is

flgm-ed in the Bota-

nical Magazine, as well

as in several other

botanical works. In

the " Treasury of Bo-

tany" -will be found

an interesting account

of the plant -with

regard to its associa-

tions.

Nipa fnttieana. —
Though quite as orna-

mental as many other

Palms that are culti-

vated, it is rather more

of botanical interest

than horticultural

value. The leaves are

pinnatisect, and of

handsome outline, but

the colour is yello-wish-green and unhealthy look-

ing. It is now placed near Phytelephaa, the Ivory-

nut Palm, but it has also some features of the

Pamdanacete, in which order it has been placed. The

nuts of a similar plant abound in the tertiary forma-

tions at the mouth of the Thames, but this is a native

of the salt marshes and coasts of the Indian seas.

Importation is effected by means of germinating seeds

or young plants in a Ward's case. The seeds soon

lose vitality if kept dry.

Nymphoea.—Nearly all the kinds of this lovely

group are easy to grow, and there need be no garden

having a warm house -without some of the best. Such

a house as the Water-lily House at Kew, -with its

large circular basin, may be instanced as offering all

the convenience necessary, and failing a proper tank

some may be grown in tubs half filled -with soil. In

any case light is an essential, and the plants should

never be much shaded by Palms or other ornamental

specimens. The best soil is good loam, enriched

-with cow-manure, and the mixture is better if stacked

some time before use.

Light soil should not

be used. In a proper

aquarium the plants

are grown usually in

large pots, which may
be sunk rather deeply

if there is plenty of

room. If there is not

much room, the tops

of the pots should be

kept about six inches

below the surface of

the water, and then

the leaves do not

spread so widely. It

is often convenient to

drain ofi the water of

the tank and gradually

dry ofl the tubers for

the -winter ; but this is

not the best treatment.

The better plan is to

keep them in water all

through the year. If

it is more convenient

to dry off the tubers,

as much care as possi-

ble should be exer-

cised to make it a

gradual process, but

with all care some loss

may be expected. The

tubers may remain in

the soil they grew in

till March, when it is the proper time to re-pot them

in pots as large as -wHl be necessary for the season,

because they cannot well be again re-potted. The tem-

perature of the water generally should be about 70°

to 75°, Seeds maybe imported dry, or in bottles of

water, and tubers at rest in damp moss -will survive

a long journey.

N. ampla.—A beautiful free-flowering kind, with

white flowers, which open in the morning and close

at mid-day. They are sweetly scented. The leaves

are nearly round, and are deeply notched, green

above, and deep red below. Native of Jamaica and

St. Domingo.

Neltjmbitim speciosum.
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N. flma.—This id a new introduction, and the

only kind which can truly he termed yellow. It is

nearly, i£ not quite, hardy, hut no good result has

heen obtained out of doors. In hahit, it is unlike

that of the other species ; it seems not to he tuhe-

rous, and it forms long creeping stems, so that it

will not suhmit to the dryiug-off system. It requires

to he kept growing in a cool house during winter,

and in spring it may
he potted with the

other kinds. Out of

doors it should he

planted in deep water

to be safe from frost.

A plate will he found

in The Garden, vol.

xxiii., p. 334. Native

of North America.

N. gigantea.—Of the

blue - flowered Nym-
phseas this is the finest,

,
though, under cultiva-

tion in this country,

its flowers have not

reached the large di-

mensions described of

its native growth. It
*

is described as very <

variable, with flowers
<

white, rose, and purple,

as well as blue, varying

in diameter from six

inches to one foot. It

requires a tropical tem-
perature, and should

be grown in rich soil.

The crowns, it is said,

should he two feet deep

in the water. The
flowers remain open
all day, and it is the

only blue - flowered

kind of which that can
be said ; the petals

are of poroelain-hlue, and opening wide, display
the bright yeUow stamens. The leaves are of
large size, and the edge turns up, forming a rim
like that of the Victoria. A picture by Miss North
is in the North GaUery at Kew; it was figured in
the Botanical Magazine some years ago, and a plate
will be found in The Garden, vol. xxiii., p. 334.
Native of AustraKa, where it is the only species.
W. Zottis (the Sacred Egyptian Water Lily).—This

is a tropical species of many forms, ia colour vary-
ing from pure white to deep scarlet, and in foliage

Xf_ Xlevoniensia, a hybrid.

NxupusA Lotus.

also vaiyiag considerably.

with scarlet, sweet-scented flowers, is one of the

finest of all Water-lilies, and was raised at Chats-

worth from the variety rubra, and the type.

N. Sttirtevanti is a new American variety raised

from the last. JV. Ortgiesiana, a fine free-blooming

kind, was raised from the varieties ruira, and den-

tata. It resembles N. Devoniensis, but the petals

are striped with deeper scarlet. N. Boueheana was
raised froni the parents

which produced iV.

Devoniensis, but it is

lighter in colour. The
variety ruira was in-

troduced from the East

Indies, and the fine

white-flowered variety,

dentata, from Sierra

Leone. These include,

perhaps, aU the best

varieties, but there are

others. They mostly

require tropical treat-

ment. iV. Ortgiesiana,

I found flowering out

of doors, a few years

ago, at Bonn. The
species is found in the

South of Europe, the

Nile regions, Indian

Archipelago, and Ma-
dagascar.

iV. pygmaa.—A very

small species, but ex-

tremely pretty, with

small, dark leaves, and
numerous white
flowers. It is a na-

tive of China and Si-

beria, and was found

by Sir Joseph Hooker,
in the Khasia Hills.

It requires only pro-

tection from frost, hut
it might be found quite

hardy from its colder localities. Another kind, N.
nitida minor, is sometimes believed to be cultivated
for it. IT. nitida is a variety of the North American;
iV. odorata.

N. Mudgeana—The flowers are yellowish-white,
and it is the only species besides N. Jlava with an
approach to yellow colour. They open late in the
evening, and are sweetly scented. It is generaUy
grown as N. Uanda. N. amazonica is a form of this.
Native of Jamaica, Guiana, and BraaU.

iV. steUata.—Thfae are several distinct varieties of
this species, which may be said to include aU blue
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Nymphseas, except N. gigantea. The type is a fine

plant, with sweet-scented flowers, the petals azure-

blue, passing into darker colour near the tips. Of

the varieties, N. carulea is the common Cape Water-

lily, and one of the hest. Its flowers are deep hlue

and fragant, the filaments of the stamens are yellow,

and the anthers dull hlue. The leaves are shining

green above, and are blotched with purple below.

N. cyaned is a variety less fragrant than most

Water-HHes. N. Dauheneyana is a very free-blooming

variety of garden origin ; it grows rapidly, and has the

peculiarity of producing young plants from the leaves

at the base of the blade. The fiowers are pale blue

and sweet-scented. N. versicolor has flowers of blue,

white, purple, or fiesh-coloured. Others belonging to

this species are N. eapenais, N. scutifolia, N. mierantha,

N. madagascaremis, and N. zanzibarensis. The latter

is one of the finest of aU "Water-Hlies in cultivation

;

it has purple-blue flowers which remain open during

daylight, a longer time than those of other forms of

stellata. Its flowers are sweetly scented, and they

are said to be nine inches across. This group is

found from India to South Africa.

N. thermalis.—A fine species^ with close resem-

blance to If. lotus, from which species it may be

distinguished by the absence of hairs- beneath the

leaves. The fiowers are large, white, and sweet-

scented ; they open in the afternoon, and remain

open all night. Native of Hungary.

Ottelia ovalifoUa.—A new introduction at Kew,
received by seeds from Australia. The general ap-

pearance of the plant, and the leaves and flowers,

have resemblance with Limnocharis nympheeoides ; the

leaves are six inches long by two inches broad, with

petioles nine inches to a foot in length, and the

flowers are described as pure white, vrith reticulate

nervation, blotched with deep crimson at the base of

each inner segment, which measiires one and a haU
inches long, by two inches broad. It is a handsome

plant, well deserving of culture. There is another

species with this (0. tenera), endemic in Australia.

The genus belongs to the Hydrocharidaceie, and is

allied to the Frog-bit.

Ouvirandra fenestralis (the Water-yam, Lattice, or

Lace Leaf).—A singularly beautiful plant, the leaves

of which, it may be said, are formed only of veins,

tissue between them being so reduced as to leave

holes. The leaves radiate from the crown, and float

just below the water; they are oblong in form,

rounded at each end, and vary from niae to fifteen

inches in length, and from two to six inches in

breadth. The lattice is formed of several veins

parallel with the midrib, and connected by numerous

cross-veins like the steps of a ladder. The length

of the petiole is regulated by the depth of water.

The inflorescence is forked, as in its near ally, Apono-

geton, and the flowers are small and scarcely coloured.

This and 0. Bernkriana were introduced from Mada-

gascar by the Eev. W. EUis, and he gives in his

"Three Visits to Madagascar," an interesting ac-

count of the first, with a good plate. Success in

growing this plant may be expected if, with care-

ful attention, two essential points are attended to.

These are, dense shade and pure water. It does well

in rather a wide range of temperature, and success

has been attained in peat and in loam. It is best

grown in a tub or pan (about two feet wide and one

foot deep), so that the purity of the water may be

easily secured. The tub may be placed on the north

side of a house where the sun's rays can never reach

it -it has done splendidly at Kew under a bench on

the north side of a partition in the stove—^but I have

never seen this plant flower well except when near

the glass, shade at the same time being provided for.

Dense shade almost prevents the growth of conferva,

which is so injurious. The best and most natural

soil is loam, with an addition of sand, and a little

leaf-mould ;
pot-culture is best, and the crown of

the plant should be a Uttle above the rim, and two

or three inches below the water. Every day rain-

water should be poured in from the rose of a pot,

and if the water is drawn off at any time, exposure

of the plant must be avoided. Seedlings come up

freely when the plant flowers well, and it is safer not

to divide the old plants, though this may be done

successfully. 0. Bernieriana appears to be lost to

cultivation. It differs from 0. fenestralis in having

the meshes nearly or quite filled up and smaller, the

leaves being longer, narrower, and brighter green in

colour. It is less ornamental. The fiowers are rose-

coloured. Both these are figured in the Botanical

Magazine. The so-called 0. Sildebrandtii, which we
have not seen, introduced to Berlin six years ago, is

an Aponogeton. (See Gardeners' Chronicle, vo\. Tii.

,

N.S., pp. 110, 149.) Naiadacea.

Papyrus antiquorum— Cyperus papyrus.

Pistia Stratiotes (the Water-lettuce).—A favourite

fioating weed which extends rapidly by means of

runners ; it is sometimes found difficult to preserve

during vrinter, but the reason is usually want of

sufficient light and heat. It sends down masses of

feathery roots, which do not require soil, but if they

reach it the plants grow much larger, though they

become less attractive. The plants form rosettes of

wedge-shaped, pea-green, hairy leaves. Common in

the tropics. Aroideee.

Pontederia azurea = Mchornia.

Pontederia crassipes= Mchornia.

Sagittaria montevidensis.—A free-flowering and
beaxitiful plant of recent introduction. The leaves

are as large as those of the Arum Lily, and it

produces spikes of large white flowers with a maroon
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blotch at the hase of each petal. They have been
compared to some species of Cakehortus. It has
developed very finely, producing a profusion of
flowers, in one of the mud beds in which the
Nelumbiums are grown at Kew. It is raised

easily from seeds. Native of South America.
AlUmacea.

Salvinia natam.—This is an extremely pretty and
interesting small aquatic, which floats on the water,

ovate in shape, and provided with a swoUen stalk.

The flowers are inconspicuous. It produces curiously

homed fruits, which are supposed to resemble the

Caltrops of ancient warfare. They are the Jesuit's

Nuts of Venice, and are called " Chataigne d'Eau " by
the French. This and other species are used for

food, the nuts being ground into flour. In cultiva-

tion, good seeds are not produced, and they require to

be imported in damp moss. It may be grown in a

The Lattice Plant (Ouuirimdra /enesfralis).

and can be grown in any small vessel with mud in

the bottom. The leaves are oval, bright green,

thickly set on the upper surface with warts and

bristles. There are numerous pill-like fruits on the

dissected leaves below the rhizome ; there are no

true roots, but these leaves resemble them, and serve

the same purpose. The plant is annual, and the mud
over which it grows must be preserved, as it contains

the spores which produce a new crop the next season.

It is figured in the Gardeners' Chronicle, vol. xv.,

N.S., p. 466. Native of the South of Europe.

MarsileaeecB.

Trapa natans (the Water-caltrops).—An interesting

annual with pretty rosettes of toothed leaves, broaiily-

tub with soil in the bottom, and in warm water out

of doors it grows weU. The species above mentioned

is European. Others, as the two-homed T. bicornis,

the " Ling " of the Chinese, might be introduced. Il-

lustrated in The Garden, vol. xxiv., p. 557. Oiui.

gra/riea,

Trianea= Limnobium.

Vallisneria spiralis.—This is specialty suited for

small aquaria. It has long narrow grass-like leaves,

and is interesting by the curious manner of its

fertilisation, and by its conveniently showing inter-

cellular circulation under the microscope. It must

be submerged, and it grows with great facility, but

the male plant appears more delicate than the
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female, as it is sometimes lost. It is bright green in

colour, but in strong light turns nearly red. The

female flowers have long stalks, and . reach the

surface of the water, and are curiously pollenated by

the breaking away of the male flowers from the base

of the plant ; they then float to the surface and are

wafted to the females. It is a native of Southern

Europe, and is found in the Lakes of Ticino in

Switzerland. Another species is found in Australia.

Sydroeharideis,

Victoria JRegia (the Eoyal Water-lily).—This is

well known as the most magnificent of aquatics, and

as forming one of the great attractions at Kew and

Eegent's Park every summer. Its immense foliage

and lovely gigantic flowers entitle it to all admira-

tion. The leaves are usually about six feet in

diameter—sometimes six feet eight inches—with a

bold tvinied-up margin, and the flowers measui-e

about one foot, or even fifteen inches in diameter.

They first open late in the afternoon, and are then

pui-e white, afterwards turning to a dark rose-colour

In order to secure seeds, the fruits when ripening

must be enclosed with canvas, and they require to be

kept in uncorked bottles of water. The best time

for sowing is about the 1st of January; if sown
earlier the plants suffer during the dark days of

winter, and success is attained only by growing the

plants without check from the first ; if they are sown
later than the above date, time is lost. The young
plants must be- shifted without injury to the roots

till they reach 24-sized pots, which will be about the

third week in Apiil, when they are ready for planting

out. A mound of soil is made in the centre of

the tank, reaching to about eight inches from the

highest level of the water, when the plant is

developed. Success equal to any I know has been
attained with about five cart-loads of soil, composed of

loam ten parts, horse and cow manure one part, and
peat and sand one part, but in the place of the peat

I should use leaf-mould. Richer soil than this,

however, is often used. At first the water should be

a little more than one inch above the crown of

the young plant, and as it grows the level of

the water is raised. It is convenient to raise young
plants every year, but the Victoria is not an annual,

and it has been made to flourish in Paris for three

years. The water should be kept at a temperature of

85°, and a fresh supply must be let in every day.

Air must be given freely, but with caution, in

order to avoid chill. This plant varies in some
particulars, and it would be interesting to get

seeds from various localities, as it is possible

that distinct fonns might be obtained. The
seeds are roasted and eaten. Native of the Amazon
basin, and of the rivers of Guiana and La Plata.

Nymphteaeece.

MANUEING IN THEOEY AND
PEACTICE.

By Johk J. Willis.

PREVIOUS to the middle of last century,

chemistry as a science can hardly be said to

have had existence, so we may fairly conclude that,

prior to that date, horticulture as an art, whatever

assistance it may have received from other sources,

was prosecuted independently of any aid from

chemical science. During the last fifty or sixty

years, however, chemistry has applied much of its

force to the investigation of the constituent elements-

of the organised bodies of plants, and to am exami-

nation of the processes which go on in them during-

their life. Of what do these bodies consist ? Whence
do they acquire their component parts and their

sustenance ? What changes must the latter under-

go in the living organisms of the plants in order

to yield them nourishment and produce growth ?

Whence are we to draw our supply of those agents

which, according to our present ideas, are destined

to become the principal lever of horticulture ?

These are some of the main inquiries which, by the

aid of modern chemical research, we shall endeavour

to answer, and from observations and experiments

made in the field and in the laboratory, to deduce

principles which may be more or less applicable to-

the requirements of the practical gardener.

Such principles, we trust, will explain useful

practices and confirm their propriety. They will also

help to account for contradictory results, and will
,

point out the circumstances under which this or that

practice may most prudently and most economically
;

be adopted. Armed with the knowledge of such

pi-inciples, the gardener will go among his plants as-

the physician goes to the bedside of his patient

—

prepared to understand symptoms and appearances

more clearly than he has done before, and to adcfpt

his practice to circumstances which have never

before fallen under his observation.

There is a saying, somewhat common among those

who afiect to despise or contemn chemistry as a help

to the horticulturist, to the efiect that " a chemist

would make a very poor gaxdener." Very possibly

this is true, but as well might it be said that an an-

atomist would make but a poor physician ; or that- any
man possessing one only of the several qualifications

necessary for any occupation in life would be but

poorly fitted for fulfilling the duties of that occupa-

tion. If a man is purely and simply a scientific

chemist, the chances are that he would most likely

make a very unprofitable business of gardening ; and
yet Lavoisier, who had certainly- no very minute
knowledge of the art of husbandry, by following ik
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soientiflo system dictated by his knowledge of
chemistry, is said to have in nine years more than
doubled the produce of his fields.

If, however, as is likely enough, a man \vith a
good knowledge of chemistry proved to he an un-
successful gardener, his failure would he due to the
fact of his heing unpossessed of a practical know-
ledge of horticulture, and not because he made him-
self acquainted with the principles of chemical
science ; indeed, we have in the above-named case of

Lavoisier, and of many others we might mention,

good reasons for supposing that a man who had
acquired a knowledge of the ait would be. a more
successful gardener than a person knowing as httle

of practical horticultme, and ignorant altogether of

chemical science.

If, then, the results of investigations should tend
to explain and enforce good old practices, rather

than to put forth those which are new and untried,

the utility or even the necessity of the application of

science to the improvement of horticulture wUl not

be less evident

Of What do Plsunts Consist ?—From what

we now know of the component parts, and of the

sources of the constituents of plants, it is obvious

that a knowledge of the composition of the atmo-

sphere, of water, and of the soil, is essential to any

right conception of the main features of vegetable

economy; and it is of interest to observe that in

the year 1610 a student of chemistry, named Van

Heboaont, asserted what he believed he had proved

by reliable experiment, namelj-, that vegetable life

derived its means of support entirely from water.

But although water is indispensable to vegetation,

from the fact that it supplies a medium for dissolving

all those nutritive substances which cannot of them-

selves become fluid, and because, moreover, its fluid

constitution is the means of the foi:mation of the

solid vegetable structure (for it is from the juices

made liquid by the water that all the solid con-

stituents of plants are built up), yet it was not until

the distinguished Henry Cavendish made his dis-

covery of the composition of water that the true use

and function of that element in the vegetable world

was understood. It is to the collective labours of

Black, Scheele, Priestley, Lavoisier, Cavendish, and

Watt, we owe the knowledge that common air

consists chiefly of nitrogen and oxygen, with a

little carbonic acid ; that carbonic acid is composed

of carbon and oxygen; and that water is composed

of hydrogen and oxygen; whilst Priestley and

Ingenhousz, Sennebier and Woodhouse, ravestigated

the mutual relations of these several bodies and

vegetable growth.

Chemical analysis shows that fourteen elements

enter into the composition of plants, which may be

divided into combustible (volatile) and memnbustible

(fixed) constituents. When a vegetable substance is

burnt—as, for example, tobacco—the greater part of

it is dissipated, becomes volatile ; but there remains

a white ash. This ash is the incombustible or fixed

mineral portion of the plant bm-nt, and is found on

analysis to contain chiefly the following constituents

—potassium, magnesium, calcium, iron, phosphorus,

sodium, silicon, sulphur, chlorine, and frequently

manganese. The first five elements, although they

may form but a comparatively small proportion of

the whole plant, are nevertheless indispensable to its

very existence.

How greatly these incombustible or " mineral

"

constituents may vary, not only in different plants,

but in one and the same plant when different organs

of that plant are taken, may be learnt from the

following table :

—

Percentage of Ash in 100 of Dry Svbstajice,

rs Different Plants.

Description of Plant.
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of the Artichoke give 28 Iha. of ash, while an equal

weight of the dried tubers will give less than 5^ lbs.

of ash when burnt. Mineral ingredients are abundant

in succulent foliage, but are found in small propor-

tions in seeds, wood, and bark ; and the nearer we
approach to the elaboration of the final products of

the plant—the seed—the more constant is the quantity

and composition of ash in one and the same species.

(c) The timber of freely-growing trees yields but

a small proportion of ash, while the leaves, and

especially the autumnal leaves, contain a consider-

able amount—sometimes as much as 20 per cent, of

the dry matter or water-free substance.

The leaves which fall in autumn have been found,

on analysis, to have lost nearly all their starch,

albuminoids, phosphoric acid, and potash, these

having been transferred to the stem. By the action

of the sun in spring-time, the new buds swell, the

sap rises, the starch and other matters deposited in

the wood during the previous autumn are re-dissolved,

and are utilised by the plant for the production of

new growth during the summer.

Ash ingredients necessary to plant-life.—A know-

ledge of the composition of the ashes of plants is

most essential in a practical point of view, as indi-

cating the mineral constituents which particular

plants abstract from the soil in order to build up

their structure, and as a guide in judiciously select-

ing the manure most suited to their wants, for it is

utterly impossible to attempt producing a plant at all

without some ash-ingredients are present in the soil.

The following table shows the percentage chemical

composition of the ashes derived from various plants,

or separated portions of plants, when burnt :

—

Composition of 100 Parts op the Ashes op Plants.
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the atmosphere they obtain, through the action of
their leaves, nearly the whole of their volatile matter
—the carbon, with small quantities of nitrogen and
water.

It was at one time believed that a complete
restoration to the soil of the mineral constituents
taken out of it by plants would enable them to
assimilate or gather in their necessary supplies of
nitrogen from the air ; hut this has been proved by
Sir J. B. Lawes and Dr. J. H. Gilbert, in their
experiments at Eothamsted, Hertfordshire, to be
entirely fallacious.

The following table gives a summary of some
of the Eothamsted experiments, which will assist

us iu understanding this part of the subject :

—

AVEBAGE PkODUCE PER AcKE OF EoOT-CbOPS,
Grow>,' Te.ib. after Year on the sajie Lank.

Description of
Crop.

How
Treated.*

Norfolk White (Tomips (4years, i
1815—1848) (.

Swedish Tnx-
nips (4 yearSj
1838—1852).
Swedish Tur-
nips (15 years,

.J

1856—1870) . (.

IVIangel Wnrzel
(

4 years, 1881—

J

1S84) . '

n

Without Manure
Mineral Manure >

I

ouly . . f
Without Manure
Mineral Manure \

only . . f
Without Manure
Mineral Manure ")

,

only . .S
Without Manure
Mineral Manure

)

only . . /

as

S3 iOHO
4 17

12 15

6^0 6

17:0 10

2

7

ujo

2 e'o

4

3

e'o 8

17 18

lei

Increase
by the
lUannre*

Balhleat.

3 -"In —
& I o s

H o >< o

6 171 18

5 lljO 4

1 15i0 5

mo 2

Average Produce per Acre of Cereal Crops

Grown Year after Year ox the same Laxd.

Description of
Crop.
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Warington, in his " Chemistry of the Farm,"

states that "the carhon, hydrogen, and oxygen fonn

the cellulose, Kgnose, pectin, starch, sugar, fat, and

vegetable acids which plants contain. The same

elements, united -with nitrogeii, form the amides and

alkaloids ; and further, united with sulphur, the stOl

more important albuminoids, which are essential

constituents of all plants."

Sources of Plant-food Leaving out of con-

sideration such exceptional cases as those hrought

to light in Darwin's heautiful investigation on in-

sectivorous plants, and also the sources of the organic

suhstance of fungi, and, perhaps, of some forced

horticultural productions, it may be stated that

the source of the carhon of vegetation generally

i^ the carbonic acid existing, in very small pro-

portion, but in large actual amount, in the atmo-

sphere.

The assimilation of carhon by plants is effected by

a very simple process. Carbonic dioxide, formed by

the union of carbon and oxygen, is absorbed by the

leaves of plants, in the substance of which it is

decomposed, the carbon being absorbed by the plant,

whilst the oxygen is set free. This succession of

effects is carried on without interruption, but with

variable intensity, up to the time of flowering.

As soon as the flower is in bloom, and the young

seed begins to develop, the gxowth of the plant

gradually lessens, and soon stops completely, and

the flower, instead of absorbing carbonic acid into

its substance and drawing in light and heat, like

the foliage, absorbs oxygen, sets free carbonic acid,

and radiates heat.

To convey a more definite idea of what is accom-

plished by vegetation in the assimilation of carbon

from the atmosphere, may be quoted the results of

some direct experiments made by Sir J. B. Lawes
and Dr. J. H. Gilbert at Eothamsted.

In a field, which has now gTown wheat for forty

years in succession, there are some plots in which not

an ounce of carbon has been returned to the land

during the whole period. Yet, with purely mineral

.manure, an average of about 1,000 lbs. of carbon is

annually removed, and where a , given- amount of

nitrogenous manure is employed with the mineral

manure, an average of about 1,500 lbs. per acre per

annum more is obtained ; in all, an average of about

2,500 lbs. of carbon annually assimilated over an
acre of land without any return of carbonaceous

manure to it.

The source of the hydrogen in plants is water

;

the water, being sucked up from the soil by the

roots of the growing plants, is in paxt decomposed
within their cells, and the resultant elements com-
bine in some peculiar way with the carbon absorbed

by the leaves to form sugar, starch, cellulose, and

the other proximate constituents.

With regard to the sources of the element nitro-

gen, the explanations are by no means so simple.

The quantity of this element overljong every acre of

the earth's surface amounts to over 32,000 tons
;
yet

it is probable that the majority of the plants culti-

vated in the garden or on the farm are incapable of

directly assimilating from this immense store of the

free element the nitrogen they require to bmld up

their structure during growth. This subject is now
occupying the attention of many eminent agricul-

tural chemists.

Experience in both the field and the laboratory

has proved that cultivated plants obtain a portion

of their nitrogen in the form of ammonia, nitric

acid, and other nitrogenous compounds, from the soil

through the medium of their roots. The product

of the putrefaction of one generation of plants and

animals thus affords a supply of available food for

its successors.

Nitrogen, in combination with hydrogen, forms

ammonia, and the substance with which most horti-

culturists are acquainted as ammonium salts is

obtained from an extinct vegetation which probably

existed ages ago.

GLASS STEUCTUEES AND
APPLIANCES.

GREJEN-BOVSES AND CONSEBVATORIMS.

THE chief distinction between a pit and a green-

house may be defined thus : the latter has a door

in the end or side for admission into the interior, and

a path a part or the whole of the way round it, and

the former has not. The difference between green-

houses and conservatories have also been thus de-

scribed :—In the green-house the plants are mostly

grown in pots and are portable, in conservatories

they are planted out and permanent. Neither of

these definitions is anything like exhaustive or

complete. For we have sunk houses in plenty as

like pits as two peas are like each other, and deep

pits with paths, doors, &c., in plenty
;
green-houses

also abound in which not a few of the plants, and all

the climbers, are planted out, as well as conserva-

tories in which all the plants are portable.

Purpose rather than pots or planting-out has been
adopted by some as the ground of difference between
these two styles of houses. Green-houses have been

looked upon as places for growth and the safe storage

of plants, rather than their display for pleasure or

ornament ; and no doubt very many of them are so
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gneyoudy overcrowded, that plant - stores would
more fitly describe them than either green-houses
or conservatories. But then not a few of the green-
houses, and those among the smallest, are often
the most brilliantly furnished and tastefully ar-
ranged. Size is a more uncertain basis of distinc-
tion than purpose, and to assert that the small glass-
houses were green-houses ajid the big ones conserva-
tories, -would cause a revolution along the leads and
balconies, where tiny green-houses abound, and gene-
raUy glow into the fuU and blushing importance of
suburban or town
conservatories.

Form and design

have also been
adopted as distinc-

tions. Plain lean-

to houses have
been called green-

houses ; span, cur-

vilinear, ridge-and-

iurrow, domed, or

other ornamental-

shaped roofs, con-

servatories. But it

is easy to show that

such distinctions

have no more solid

foundation than the

others, and cannot

be upheld.

KnaUy, tempera-
ture has been as-

sumed to establish

and maintain the

<ii£Eerence between

green - houses and
conservatories, and
generally it may be

admitted that there may be a difference of from five

to ten or more degrees between the two classes of

houses in large places : the green-houses when filled

with such plants as Heaths being kept about 40° in

winter, while the conservatory, filled with a mixture

of flowering plants, ranges from 45° to 50". But then

where the green-house is furnished with flowering

plants, these differences of temperature disappear or

-may be reversed. GreneraUy, however, conservatories

are more ornamental than the majority of green-

houses, while not a few of the best of both, for pur-

poses of culture or of ornamental display, are as plain

and unpretentious as bald brick or stone walls and

simple glass roofs can make them.

Great changes of taste have occurred in reference

to ornamental structures for plants. WTiile these

were designed by or under the sole control of archi-

Fig. 20.—The Meohasic's Gbkbn-house.

tects, they were mostly ponderous to a fault, and
occasionally beautiful and even magnificent. Now
these latter qualities are expected to be found in the

plants rather than in the houses that enclose them.
Possibly this reaction, like many more, has run to

excess, not a few modem green-houses and con-

servatories being more like mere skeleton screens,

than substantial plant-structures fit to battle for

years against the vicissitudes and severities of our
fickle climate.

Neither is a due regard to ornamental effect a

matter to be neg-

lected in the erec-

tion of green-houses

and conservatories.

Especially should

this have careful

consideration when
such are attached

to or are erected in

close proximity to

dwelling houses.

Great structural

beauty and due

congruity with sur-

rounding objects

are quite com-

patible with the

highest cultural

merits in glass-

houses, and not a

few town and villa

residences, and even
great country man-
sions, are much
marred and spoilt

by the meanness

and meagreness of

the green - houses

and conservatories abutting against them. A little

more art in design, somewhat greater solidity of

base, more congruityand harmony with the style and
size of the house, a happier choice of a site, would

often convert the disfiguring conservatory into a

telling ornament in itself, as well as a perpetual

source of pleasure and delight through the plants

which it securely shelters and nurtures into the

highest beauty and perfection.

But while aU this is true, and deserves the careful

consideration of every one about to erect a green-

house or conservatory, it must also be added

that not a few of either (for there is really no

essential distinction between them) of the best-

furnished houses, are mere glass eases barely rising

above the dignity or the size of common three-

light pits, either placed in their usual positions
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on the ground, or set up endways against tlie walls

of a house.

Small Green-houses.—Such structures natu-

rally develop into what may be properly called the

Mechanic's Green-house (Eig.20). Very often actually

made from a few lights, eked out and patched up

houses may also be seen in the mechanics' gardens of

Nottingham and other large towns, in which wonder-

ful feats of successful culture are achieved under

difficulties that may well seem insuperable to ordi-

nary zeal and energy. Bat their owners have mostly

something like a mania for gardening, and not a few

of them have been known to rob their beds of

Fig. 21.—A Eeadt-made Stahdabo Patteew Detached Co»SERVAXoar

with a little extra wood and glass, such a structure ia

within the reach of any one who has the least prac-
tice in using tools, a few shillings to purchase mate-
rials, and the leisure and skill at command to put
them together. Even if the skill to construct it
be wanting, the total cost is a mere trifle for the
pleasure afforded.

Such small plain houses will probably soon be as
common against cottages as the balcony conservatories
are now against the better.kinds of suburban or town
residences. Immense numbers of tiny detached plant-

blankets rather than their pot-plants should sufier
from sudden frosts. These tiny houses are mostly
built by the tenants, and are consequently of all

shapes and sizes; and the numbers of plants that are
safely stored and successfully cultivated in them is

incredible to those that have not seen them. Their
money value ranges from one pound to five, few of
them, perhaps, being worth more than the latter sum

;

but their worth as industrial relaxations, and educa-
tional and cultural forces, is beyond aU calculation.
No duke or prince could be more proud of his con^
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servatory, that may cover an acre or more of ground,
than the Nottingham artisan is of his green-house'
a yard wide, two yards long, and a yard and a half
high. True, he may have to stoop to enter such a
structure; but he has stooped to conquer nature to
good pm-pose, and his prodigies of successful culture
are to him and his family and friends perpetual
sources of the highest and purest pleasure.
Almost aU the forms of smaU green-house lend

themselves readUy to development. The lean-to
form of Fig. 20,

somewhat ex-
tended, becomes

what may be
called the aver-

age amateur
green-house, as

seen almost
everywhere, and
which needs no
further descrip-

tion. It may
only be well to

observe that these

lean-to houses are

sometimes con-

structed • without

Kghts in the

front wall, which

should then be

made somewhat
lower ; as, al-

though such
shaded sides have

their uses, they

must not be car- ~

lied too far. As
a rule, this con-

struction is pro-

bably adopted in order to confine the glazed work as

much as possible to plain "lights," or sashes, rest-

ing at once on the lowered front wall. This reduces

the cost of building by nearly one-haU ; and if the

roof is glazed, on stout sash-bars or light rafters,

and roof-lights or sashe's also dispensed with, as is

often done, the labour and cost of erection will be

still further lessened, while the house may be made
even more strong, and will prove quite as durable

and efiBcient.

The regular or hip-spanned house is equally capable

of enlargemenl^ and lends itself more readily (con-

sidering the cost) to some amount of ornamentation.

Being generally detached and quite independent of

any other building, such are made in various standard

patterns by most of the horticultural engineers.

Many of these can be obtained cheaper than they

Pig. 22.—Small Obkauehtai, Attached Conservatory.

could possibly be erected specially; and of course they
are all constructed to be set up on siUs as " tenant's
fixtui-es." This latter is a point that must always be
attended to unless there is a special agreement with the

landlord, who can otherwise (^im every sort of glass-

house or other structure which may be erected upon
his land. Eig. 21 represents an excellent design by
Messrs. Deane and Co. of these ready-made conserva-
tories

; and it may give a useful idea of their cost to
state that this pattern can be delivered free to any

place in England,

size ten feet by
eight feet, by ten

and a half feet

high to the lan-

tern, including

the staging and
heating appara-

tus, for £25. Any
greater length of

such standard
patterns can
usually be had
for somewhat less

than a propor-

tionate increase,

no additional ends

being required.

Att aclied
Conservato-
ries. — Small
conservatories
built against cot-

or houses

are, however, far

more easily man-

aged than those

quite detached,

especially if the latter are placed in the garden at a
considerable distance, as is the case with so many of

those around Nottingham and many other large

towns. The "attached" conservatory also admits of

a considerable amount of ornamentation at little ad-

ditional cost, especially with the aid of some sort

of domed or curved roof (see Fig. 22). "Where the

curved or domed roof is so steep as to necessitate the

bending of the glass, this form of roof is expensive.

But by following easy gradients as in Fig. 22, straight

glass may be used, and most of the advantages of

bent glass are obtained without extra cost.

Domed conservatories, such as the attractive design

by Messrs. Weeks and Co., shown in Fig. 23, are,

however, most effective when placed at some little dis-

tance from the dwelling-house, but still, as is shown
in the engraving, brought within reach of the draw-
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ing-room in all weathers by means of a glazed cor-

ridor. The cost of such a design as this, though of

course more than that of the preceding, -wiU, owing

to the principle of construction, he found moderate

for the suhstantial and chaste appearance produced.

Olazed Corridors or Passages—Conserva-

tories, of whatever form or size, are, in fact, rohhed

beautiful than the far more pretentious plant-house

to which they lead. By some such contrivance the

conservatory proper—that is, the house mainly de-

voted to the artistic display of plants in hloom—

should he brought within easy and comfortable reach

of the, drawing or sitting-room in aU weathers. Such

charming resorts, pleasing at aU times, are doubly

enjoyable when the weather without is so wet and

Fig. 23.—A Semi-attached Domed Consebvatobt.

of full half their charms when they are detached

from the dweUing-house, their usefulness decreasing

as their distance from the dwelling-house increases.

Even in the case of large conservatories or green-

houses, such as Fig. 24, which structural, cultural, or

other reasons may require to be removed to a con-

siderable distance, glass verandahs or glazed pas-

sages, from four to six or more feet wide, according

to their length, are iuvaluable as connecting links

between the dweUing-house and the conservatories.

Such structures, skilfully clothed with climbers, and

furnished with a single row of well-grown plants on

one or both sides, not unfrequently become more

inclement as to render out-of-door exercise unplea-

sant or impossible.

Large Conservatories.—As these are nearly

always built to skilled designs or under sldlled super-

intendence, it would be useless to enter into any
detail about them. But one general remark should be

made. "Whereas in most of the smaller conserva-

tories and green-houses, convenience and capacity of

storage are the chief considerations, in larger houses

some dignity and grandeur of appearance are im-
peratively caUed for by good taste ; and a certain

amount of direct ornament may add to this, without
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in the least necessarily lessening their efficiency or

area for the storage or display of plants.

Still, in the main, the design of the conservator)'

should be its own chief ornament. In- detached

buildings there is vast scope for variety of design

;

but general opinion and practice seem pretty unani-

mous that some form of circular or span roof is at

once the most elegant, strong, and best for cultural

purposes. Many such are built of bent glass ; but

this is by no means necessary, and whether it is em-
ployed or not should be governed by the amount of

exposure or risk ; for such glass is expensive. Very
nearly, if not quit?, the same effect can be produced

by various methods of glazing with flat glass, as can

be seen by the representation in Fig. 24 of an ex-

cellent design by Messrs. W. E. Eendle and Co.

The glazing of green-houses and conservatories wiU,

however, receive separate treatment in a later article

of this series.

House-top Conservatories.—Glass, through

being so long and so heavily taxed, is still by many
of the working classes considered a luxury beyond
their reach. On the contrary, it is now among the

cheapest of all roofing materials, taking into account

its durability ; being virtually indestructible, unless

in the case of accidents. Small areas, or in fact

arbas of almost any extent, may be enclosed with
glass at less cost than with any other substance.

When this fact is generally acted upon by archi-

tects, and stout glass is used to enclose portions or the

whole of the roofs of houses, a powerful stimulus

will be given to horticultural pi^rsuits, and a partial

or complete revolution effected in the house-building

of the day. Instead of almost universal sloping

roofs, and the devotion of the attics to dirt,

lumber, the spiders, and the bats or sparrows, flat

roofs, partially or whoUy covered with glass, would
convert the house-tops into covered gardens, or furnish
roomy or commanding sites for house-top conserva-
tories. Considering how scarce and dear gi'ound is

in or near to crowded towns, and how difficult it

often is to fimd room for the smallest glass-house
on balconies or against the house, the acquisition

of the whole or part of the area of the house-top
ior relaxation and gardening, would be an im-
mense advantage to the health and happiness of the
inmates.

'

Prom the almost universal prevalency of sloping
opaque roof, of course such structures have hitherto
been rare. But they exist in sufficient numbers to
prove the practicability of growing plants, flowers,
and even fruit, to perfection in crowded cities.

The examples of good gardening on the leads,

balconies, and even areas of the streets of London
and other large towns, are most encouraging proofs

of how much may be achieved under present diffi-

culties of the most trying character.

Fig. 25 represents a house-top conservatory erected

some years ago by Messrs. Barr and Sugden ovei

their business premises in King Street, Covent

Garden, but which would be just as suitable for a

private house. How ornamental as well as useful

such structures may be made, can be seen at a

glance, and also how entirely independent of any

local advantages in the way of ground-space or

situation.

But the chief merit of house-top conservatories is, in

fact, that they utilise so much space hitherto almost

worse than wasted, and convert it into the most useful

sanitary and horticultural purposes. Areas of im-

mense extent may thus be won for the most delight-

ful pursuits and the most healthful and pleasant

recreation. Almost any man may thus not only be

enabled to sit under his own Vine and Fig-tree, but

to enjoy this seemingly impossible luxury on his own
house-top, none daring to make him afraid. House-
top conservatories can readily be warmed from the

kitchen boilers or other fires of the dwelling-house.

Glass-houses such as that here shown, or even on a

less pretentious scale, would do inuch to add to the

beauty of detached houses, terraces, squares, or

streets, instead of proving the disfiguring blots and
eyesores against good taste or congruity, which" have
long been characteristic of so many of our conserva-

tories attached to dwellings.

Storage, Staging.— It is astonishing what
enormous numbers of plants can be kept and
grown in small houses by a series of shelvinir

and other skilful expedients. Occasionallv in tall

houses, sheU upon sheK rise one above the other

from floor to roof-apex, and by the skilful use of

saucers under the pots, and careful watering, the
plants take but little harm. But the most common
and profitable method of storage is that of stages,

procediag in regular gradations from near the floor of

the house in front, to within a foot or so of its top,

like the steps of a stair with exceptionally fleet risers

and narrow steps. (See Fig. 26.) On this primitive
and still common stage, the plants can be placed
very closely together and yet not over-hang in any
way.

^
In larger houses the centre stage (see Fig. 27) and

side shelves are the most provident of space. In
span-roofed houses, the centre stage has mostly one
broad shelf in the centre, and two or more on either
side, at lower or different levels. In lean-to con-
servatories, the centre stage is as it were cut in two,
and is only half the size. More frequently, however,
the greater height of the back wall aUows of one or
more shelves being added to the stage.
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The stages, vmtil a comparatively recent date,

were mostly made of wood. This answered well

wMle it lasted, which, however, was not long, owing
to its being so constantly subjected to being wetted
and dried. It is this alteration of condition that

bearers, with slate, stone, or concrete shelving and

staging, in lieu of wood. Beautiful castings of chastely

designed patterns, from six inches to two feet or even

a yard wide, may now be had for the purpose of

plant-staging. The frames of the stages are also

Fig. 25.—A House-top Cokseevatort near the Straiid.

proves so fatal to the durability of timber. Kept

either dry or wet, good red deal, which was mostly

used for plant-stages in green-houses, lasts a long

time in good condition. But no care in nse nor

in painting could keep plant-stages from the trials of

a daily, almost an hourly change in their conditions.

Hence their rapid decay, and consequent expense

and risk of accidents.

These have led to the general selection of iron

formed of cast or wrought iron resting upon stone.

Such shelving may be said to be practically in-

destructible, and is as porous as it is dvirable.

Slate, stone, and concrete slabs have also been

used on the iron framework or bearings of stages.

These, however, are said by cultivators to be cold,

and they are certainly not popular.

Plants do not thrive so weU on slate, stone, or

concrete stages as on those of iron or wood. Nor is
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the reason far to seek. TTnless pretty freely per-

forated with holes the water cannot obtain free

egress from the pots. Hence the beginning of stag-

nation at the bases, followed quickly by sour soil,

yellowish leaves, and an enfeebled state of health

among the plants.

The remedy, at once simple and practical, for this

objection to slate, stone, and concrete for plant-stages

has been found in the easy expedient of covering the

area or level surfaces of such substances with a

layer, a few inches thick, of such porous material as

smashed charcoal, oyster or other sheUs, spar, flints,

or other substances, coarse gravel or taffia. The

best and cleanest of such porous substances is spar

broken fine enough to make the pots stand level

on it. This not only allows of the free and spon-

likea nightmare over so many of them would be

abolished.

Such portable stages permit of taUer and larger

plants being gTown in smaller houses, and, indeed, in

those of all sizes. Considerable space might be

kept clear between the stages, and in the largest of

these one or more tall Camellia, Aaalea, Ehododen-

dron. Orange-tree, Tree Fern, Palm, or other such

plants could be placed, adding, by their contrast, a.

distinct beauty to the eflEect of the masses of shorter

plants grouped on the portable stages.

Open Floors.—Anothergood and effective way of

furnishing conservatories is to dispense with stages or

shelves altogether, and arrange the plants wholly on

the floors of the houses. In such cases the whole floor

Pig. 28.—Staging in Lean-to House. Fig. 27.—Staging in Span-roof House.

taneous egress of water from the base of the pots,

but looks exceedingly well in contrast with the ver-

dure of the leaves and the beauty of the flowers,

and also forms an impregnable barrier to the

approach and attack of slugs and other pests from
between the plants.

Portable Staging.—"Without greatly diminish-

ing the storing or cultural area of conservatories,

very much may be done to break up the monotony
and stiffness of the larger formal stages and lines of

walks by using a few portable iron or other stages.

These should be of handy sizes so as to be moved
with ease, and of such height as to suit the size and
area of the conservatory. They may be had of iron-

mongers and horticultural sundrymen, of all sizes

and designs. Their great merit consists in their

portability and the facilities they afford for group-
ing plants in the most favourable mode and
place to insure cultural success and artistic effects.

With one or more such stages posted and furnished

with taste, a new element of freshness and beauty
would be introduced into most conservatories, and
the endless sameness and monotony which broods

should be paved over with tile, stone, or ornamental

iron grating of chaste pattern, and sufficiently strong

to bear the weight of the plants, and the heavy and
constant traffic that their proper culture and full

enjoyment necessitate.

In most of these cases the front shelves are re-

tained. But in othei's the shelves are removed and
the front of the conservatory is clothed with

Tea Eoses or choice climbers, as well as the roof

;

and where most of the finer specimen plants are

planted out, it is tetter and more satisfactory to

dispense with all the shelving as well as the staging.

In such cases the centre bed and side borders need not

be paved nor covered over, but may be converted into

borders and beds of suitable compost, that is, mostly
a half-and-half of peat and loam, freely mixed with
sand for choice green-house plants and climbers. But
for portable plants in pots, tubs or boxes, the better

plan is to have the whole floor equally well prepared
for a promenade or for grouping the plants. This
preparation of base affords full opportunity for fre-

quent changes in the arranging of the groups of
plants, and the form and area of the walking and
enjoying spaces between them.
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No plant in pot or tub should ever be placed on
the soil of border, or stone or tile floor, without being-
raised on tiles, pebbles, or some other contrivances, to
permit of the free egress of water and to prevent the
ingress of worms. More plants are crippled and
finally killed for lack of these precautions than by
any other means. The mere drainage within pots
or tubs, however ample, is almost useless unless the
water has free egress from it, which it cannot have
when flat-bottomed pots are placed on the firm level

surface of the soil, or the more impervious one of a
stone or tile floor.

Roofs of Conservatories.—These, it will be
already seen, vary as much in form as in size, and
that is saying a great deal. So long as they are

waterproof, and admit a full amount of light and
a sufficiency of air, the matter of form is of less

moment than is generally supposed. Most of the
almost endless diversity of forms may be brought
under, three general heads—^that of lean-to, span,

and cuivilinear-roofed houses. The lean-to is the
most generally used, as it may be set up against the

waU of the dweUtng-house, offices, or garden, which
is mostly found ready to hand. By raising a front

wall up two feet or a yard high, parallel with this,

and placing a glass sash about the same height on
the brick-work, and joining all together with a wall-

plate, the front of such houses is formed. A few
rafters spanning the distance from front to back
form the framework of the ordinary lean-to con-

servatory. Of course the distance between the two
walls, which may range from four feet to twelve or

even more, determines the width of the house, while

the disparity of height between the front and back

walls measures out its atmospheric area and regu-

lates its angle of inclination. Provided the latter is

sufficient to shoot ofi the water freely, its exact

incidence is of less importance than has been gene-
rally assumed in most of the text-books.

Most of these dwell at length on the great import-
ance of carefiiUy adjusting the angle of elevation to

the latitude of the place, and the consequent direct-

ness or obliqueness with which the sun.'s rays will

shine on the roof at any given hour of the day. But
all this is somewhat complicated, and is more apt to

bewilder or perplex than prove of use in guiding
aright the mechanic, or amateur or practical gar-

dener, in search of the most useful angle for his tiny

green-house or more imposing conservatory.

Best Angle for the Hoof of Conserva-
tories.—This will be found to Ke between the ten
degrees enclosed within the compass of 35° and 45°,

40° being a good mean for most parts of Britain. The
angle is meant as measured from a horizontal line

at the height of the top of the front wall. The
steeper the angle, the greater in general the amount
of light which the roof wiU absorb or transmit ; the

flatter, the less. Hence conservatories with a southern

aspect may have a flatter roof than those facing the

west, east, or north. It is a popular error, however,

bom and fostered of the days of dear and semi-

opaque glass, that conservatory plants wiU not thrive

unless the house faces south, or nearly so. Modem
glass of good quality is so transparent as hardly to

oDstruct any of the sun's rays; and this, with, im-

proved methods of construction, enables the cultiva-

tor to command a tolerable amount of success in

houses of any aspect, imless those due north ; and

even in these verj' fine Eems, Mosses, and other

foliage plants may be grown in great perfection.

There are many methods for determining the

angle of elevation, but the following table, given by
Thompson in the " Gardener's Assistant," and by
other authorities, will save all trouble.

Width
OF

House
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!FrOm this it will te seen at a glance that the angle

of elevation is a mere matter of width of house, and

disparity of height between front and hack walls, or

in the case of curvilinear or span-roofed houses,

between the bases and crown of the arch or apex of

span, and their width.

The roofs of conservatories should be kept at a

sufficiently low angle for the maintenance of equable

temperature, as if the pitch of the roof be too steep

it is certain that all the upper portion of the house

will be heated to excess during hot weather, and

the flowers be quickly exhausted and withered up.

This is easily managed in the usual type of green-

house roof, but in the case of curved roofs it requires

more consideration.

It is found in practice that the pure quadrant

form is almost too flat at top and too steep at

bottom. The result of this might be the admission

of water near the top, and the loss of light and heat

at the base of the house. To remove these practical

structural defects, and supposing the roof as origi-

nally planned to be a fuU quadrant containing 90°,

or equal parts, 35° might be cut off from the base, and
•15° from the summit of the quadrant, thus leaving

iO° of the best part to form the roof of the house.

Supposing the quadrant to be made with a radius of

25 feet, this reduction of its area at both ends

would form a house 14 feet wide, and lOJ feet above

the. brick-work forming its base. Such a house

would be admirably adapted for growing green-house

or any other plants, as well as for the cultivation of

fruit, as almost every ray of light and heat would be
utilised to the uttermost.

Eidge- and-furrow Roofs The ridge-afl.d-

furrow method of covering roofs is probably of all

others the newest, and is as yet but rarely practised.

Comparatively little was heard of it in theory or

seen in practice until the late Sir Joseph Paxton
covered the first Crystal Palace in Hyde Park in

this manner, and more lately repeated it on, a ' yet

wider scale at the Crystal Palace, Sydenham. It

can hardly be said to supersede any other method
of glazing, but to be added to them, and to render

them yet more simple and efficient. This method
breaks up the smooth monotony and the level planes

of glass roofs into any number of ridges and furrows,

and the ridges can be so placed as to absorb a

maximum amount of the sun's warmth and light,

not only in the early morning, but also in the

afternoon and evening, thus utilising the sun's

quickening and strengthening force to the uttermost.

As the ridges and furrows are mostly of a uniform
size aU over the roof, it follows that rafters, and sash

or glazing bars, and glass—or the two latter where
raftersare dispensed with—may be of uniform size and

substance throughout, andmay be transferred without

inconvenience or confusion : an immense practical

advantage in large undertakings. This form of roof

also affords rare faciUties for strengthening it by

ties, ornamental or otherwise, whilst every portion

of it is of uniform strength and durability. The

ridges if carefully glazed must be waterproof, while

the breaking up of the watersheds into innumerable

streams reduces the risk of flooding in the furrows

or gutters or other portions to its lowest liniits.

Best Form of House for Efaeienoy and
ficonomy These two do not always run abreast

in the matter of conservatories. The cheapest, how-

ever, in the end, where prolonged use is in view,

win mostly be those that have most brick or stone,

timber, or other opaque substances in their con-

struction. Hence to a great extent the popu-

larity of lean-to houses. The brick wall for the

back is generally already in existence, and that is

warm, as popularly expressed ; that is, it absorbs more

caloric and retains it longer than glass. On the same

ground, houses with iron rafters or bars are said to

be colder than wooden ones. They are really not so

if well constructed and carefully glazed, unless in

the respect that the iron rafters and bars are smaller

in bulk, and much more rapid conductors of heat than

wood. To this extent metallic houses cool sooner and

under the same conditions to a greater extent than

wooden ones : wood being such a slow conductor of

caloric that those parts of the conservatory formed of

it are virtually impermeable to its passage.

Hence more natural or artificial heat is necessary

to raise the temperature to any given point 'and to

maintain it at any given figures, say 45° to 50°, in

iron-roofed houses as they are popularly called, than

in wooden ones, in curvilinear and span-roofed

houses than in lean-to's. But for this extra trouble

and cost the cultivator is abundantly rewsirded by

the larger and purer supplies of natural heat and

light enjoyed in houses of the latter class.

Houses admit light in the ratio of their tnmsn

patency, much more than by virtue of their angle oi

inclination, and no one can read our Lipe-Histobt o?

Plants without seeing that light is to a very largo

extent the Alpha and Omega of successful cultivation

and of plentiful production.

Another claim for the economy of lean-to houses

does not stand the test of practical experience. It

has been generally assumed that roofs of this form
take less glass than the span-roofed house of equal
atmospheric area, of regular or unequal span (that

is, with the two sides alike in length, or the cool

side a haU or quarter or any given proportion of

the southern or more favourable side). This, is

not so. With the same angle of elevation, it is
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fovmd that no more glass is needed to enclose the
same area with a span-roof than was required in
a lean-to roof. As, however, the two angles must
necessarily meet much sooner when starting to-

wards each other than if one only travelled towards
a wall at the hack of the house perpendicular to
its hase, it follows that the highest portion of the
span-roof, that is its apex, would only he ahout half

the highest point of the lean-to roof at the summit
of the hack wall. This lowering,6f the roof and
bringing it closer to the plants, and placing the latter

all over the house almost at the same distance from
the light, is one of the greatest merits of span and
carrilinear-roofed houses. So marked, indeed, has
been the improvement in the cultivation of green-
house, stove, and other plants, since the general in-

troduction of span and other equally light roofs,

that the lean-to's are gradually disappearing, to the

decided gain of horticulture.

Nevertheless, for certain purposes—such, for ex-

ample, as the cultivation of Ferns, Mosses, and several

foliage plants, especially among the latter being the

variegated Begonias of the Rex section—lean-to

houses, with somewhat ponderous roofs, often pro-

duce better results with less trouble than the more
light modem houses. While such Ferns as Tricho-

menes and Hymenophyllums, Todeas, or other filmy

Ferns, can only be grown in houses shaded from
every direct ray of sunshine, and with even the entry

of strong light partially subdued. Not a few Ferns,

however, enjoy the light, and can bear a fair amount
of direct sunshine, not only without injury, but with

positive benefit.

COMMON GAEDEN FLOWEES.

Hardy Primulas.—Of these there is a large

and very interesting grojip, some of them hybrids

of the Common Auricula, a large number of them
natives of the Alps of Switzerland, while some are

from Japan and the East Indies. There are a few

that can scarcely be denominated hardy, but they

are well worthy of green-house culture. The cul-

tivated Auriculas and the cultivated Polyanthuses

are dealt with in a separate series of articles.

We allude to the Common Primrose in' passing

chly for the purpose of saying that it is very com-

mon in woods, hedges, and pastures, and that even

in an uncultivated state it varies in producing

flowers : white, rose, blush, and brownish ; and these

are alike single and double. The Common Primrose

is Primula vulgaris, or F. aeaulis, and Primula is

the Latin for very early, and refers to the flowering

of the species during the opening season of the

year. The name Primrose, as Parkinson observed,

was given " because it shows by its flowering the

new spring to be coming on, it being, as it were, the

first ambassador thereof." It is truly an English

flower, and in no other country will it grow so

abundantly. Equally abundant is the Common
Cowslip, Primula veris. It is common in England,

chiefly in a clayey or chalky soil; it is rare in

Scotland, but found near Edinburgh and in Fife-

shire. Cowslip is the name the flower has borne from
the earliest Anglo-Saxon times, and probably re-

ferred to the sweetness of its perfume. It has

been called the Palsywort, and for the same reason

that the French name is " Herbe de la Paralysie,"

the flowers being considered efficacious against

nervous disorders. CowsUp-wine is a. well-known

country compound, and Pope refers to its supposed

quality when he prescribes in poetry.

** for want of rest

Lettuce and Cowslip-wine—probatum est."

The Oxlip is P. elatior, and is the foundation of

oirr fine Fancy or Giant Polyanthuses. The
flowers resemble those of the Cowslip in form, but

are larger and paler in colour ; while the flowers

grow ill more numerous clusters also. It is com-
paratively a rare plant, frequenting bushy places,

and often difficult to reach when found in the

woods, on account of the thorny brushwood among
which it grows. Slight local variation is observable

in various places.

The common form of Primula Auricula, or it may
be improved varieties of it, is often found in this

country. It lives in a wild state on the high
moimtain ranges of Switzerland, France, Austria,

and the Caucasian chain, and has probably a much
vrider distribution. Possessing a vigorous consti-

tution, and sporting into a goodly number of

varieties when raised from seeds, it attracted early

attention from lovers of flowers; its more striking

variations were perpetuated and classified, and their

modem representatives are treated of under the

head of Fioeists' Floweks. There is a variety of

the Alpine Auricula known as P. Auricula marginata.

This produces larger heads of fragrant yellow

flowers of a deep golden tint. The foliage is

thicky covered with a white farinous powder, and

margined with a narrow white band. The presence

of this powder on the leaves of some cultivated

Auriculas, and the entire absence of it on others,

is difficult to accoimt for. There is an entire ab-

sence of it on the leaves of the green-edged section

;

but in the cases of the grey edges, the white edges,

and the selfs, while it is thickly scattered over the

leaves in some varieties, it is not to be found on

others.
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P. amwna is the Caucasian Primrose, a handsome

early kind, with the appearance of the Oxlip ; flowers

in early spring ; purple in colour ; small ; home in

many-flowered umhels on stiff stems. It should

golden-yellow instead of rose-coloured flowers. It

is a very distinct deciduous species.

P. calyema is a somewhat scarce dwarf Alpine

species, with large purplish-pink flowers.

A Japanese Fbzhula.

he planted on a warm border, in deep loam and
leaf-mould.

P. Balbisi is a somewhat rare, species of dwarf
growth, and it produces showy golden - yeUow
flowers.

1 P. eapitata is one of the Hiinalayan Primroses, and
appears to be allied to P. denticulata. It produces

large globular heads of dark maroon-purple blossoms,

with distinct yellow eyes, and is a very handsome
plant, flowering throughout the summer months. It

P. Belhmensis is in the way of P. viscosa, but with is somewhat delicate in constitution, and should be
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giown in pots with the protection of a cold frame,
being liable to injury from wet.

P. eashmeriana is, as its name implies, one of the
Himalayan group, and produces large capitate trusses
of light purple flowers, with yellow centres.

P. cUiata appears to be closely allied to P. inter-

media, the latter a supposed hybrid between P. viacosa

and F. Auricula. Some hold them to be different,

but they are very close together. It is represented
by a dwarf, tufted, free-growing type, throwing up
trusses of bright red-

dish-purple flowers

like those of an Al-

pine Auricula.

P. ciliata purpurea

and P. ciliata eoecinea

are both very fine

varieties ; one has

bright purple, the

other bright red

flowers ; they are

charming subjects

for cultivation in

pots. There are a
few varieties of P.

intermedia, such as

Minstrel, Heroine,

Portia, and others

that have been raised

from seed, and vary
in colour, but all

<:harniing subjects

for pot-cnltnre.

P. Clusiana is a
charming dwarf
species, with large

rich bluish - purple

flowers.

P. cortusoides is the

Cortusa - like Prim-
rose, a native of

Siberia, entirely distinct in appearance from any of

the species commonly grown, the leaves beiiig com-

paratively large and soft, not nestUng firmly on the

ground like many of the European species, but ele-

vated on stalks two to four inches in length ; the

deep rosy clusters of flowars being produced on
stalks from six to ten inches in height. In conse-

quence of its taJler and freer habit, the plant is liable

to be much injured and disfigured if placed on an ex-

posed spot or open border ; therefore it should have
a sheltered position where, while it will not be ex-

posed to cutting winds, it at the same time will not

be shaded to its injury. There are a white, a lilac,

and one or two other varieties.

But this section, charming as the forms are, is

PEIMULA INVOLUCBATA.

quite eclipsed in stately beauty and great variety by
the larger group of P. cortusoides ainoena, but now
more properly known as P. Sieboldi. The type was
at first considered to be a variety of P^ cortusoides,

but is now regarded as quite distinct, being much
larger in all its parts, and having noble trusses of

beautiful deep rose-coloured flowers. It came to

us from Japan, having with two or three other

varieties been introduced therefrom; but, like P.

cortusoides, it is believed to be a native of Siberia.

It is worthy of men-
tion that this fine

Japanese Primrose

was in cultivation in

this country for

several years before

seedlings were ob-

tained from it. But
several raisers, both

at home and on the

Continent, succeeded

in raising seedlings,

and now there is in

cultivation a large

group of varieties, all

of a most valuable

character, placing

them in the front of

all the hardy Prim-

ulas for beauty and

effectiveness. They
are all of easy cul-

ture, thriving in al-

most any kind of

garden soU that is

not too wet in win-

ter. But as it flowers

early it is liable to

be cut off by spring

frosts, and therefore

we recommend that

it be grown in pots in a cold frame, and flowered

there, or in a cool green-house. It is a plant that

will bear gentle forcing, and for decorative pur-

poses in spring there are scarcely any other plants

that can compete with P. Sieholdi and its varieties.

The creeping roots spread themselves about in the

soil, and as the points of these put forth growths, a

small dump is soon made into a large one, and by
dividing them in autumn, a variety can be largely

increased. When grown in pots they should be well

drained, and a rich, light, free soil used. After the

plants have done flowering the pots should be plunged

in cocoa-fibre or cinder-ashes, during the summer, but

not allowed to suffer for want of water. They can be

divided if necessary about October, and in re-potting



CASSELL'S POPULAE GAEDENING.

Maure Beauty, white and
mauve.

Peach-blossom, pink.

Purpurea, bright mauve-
purple.

Euby, deep red.

Bosalba, rosy-pink.
Tiolacea laciniata, deep

violet.

Vivid, bright magenta.
VincEBflora, rich lilac.

the divided pieces they should he placed in small

pots, and he huried just heneath the soil, which

should he pressed firmly ahout them.

The following is a selection of the best varieties :

—

Alba grandiflora, pure
white.

Beauty, bright red.
Charmer, soft pale raauve.
Cordelia, pale ^.vender.
Exquisite, pale lilac.

Fascination, deep lavender.
Gaietj^, deep violet-blue.
Hei'mia, rosy-lilac.

Laciniata, deep purplish-
red.

Lilacina, veined lilac.

P. farinom is the Bird's-eye Mealy Primrose, a

smaU plant with little hlossoms of a beautiful lilac

colour, arranged in fuU clusters like a garden

Verbena ; the leaves and the stem are covered with

a white powder or meal. " No sweeter flower holds

up its head to kiss the breeze that rustles over the

elevated hogs and mountain pastures , of Northern

England, and it should he doubly interesting to the

British cultivator because it is a true native, found in

Lancashire, North Yorkshire, Durham, Northumber-

land, "Westmoreland, and Cumberland, and in some

parts of Scotland. It is, however, a local plant. To
find it in early summer morning, as one ascends the

Helvellyn range for the first time, is to a lover of

wild-flowers a great pleasure, and one that will he

long remembered" (Robinson's -4?^j«e Jfoioer's). It

is easy to cultivate in pots, the chief want, whether

in pots or in the open, being abundance of water in

summer, and where this does not fall naturallj"- it

should be supplied artificially. If planted out in the

open ground it should be in deep moist soil, and it

would be well to cover it with cocoa-fibre or leaf-

mould in hot and drying weather.

There is a stemless variety of the preceding known
as P. farinosa acaulis, a very diminutive form, re-

quiring considerable care in its culture.

F. e/hiHnosa is a beautiful and distinct species,

very dwarf and pleasing, and producing brilliant

bluish-purple flowers in early spring. It is found on
the Tyrolese mountains. It should he grown in pots

in a cold frame, or plunged out of doors in a bed of

sand.

P. integrifolia is a diminutive Primrose, veiy

common on the higher parts of the Pyrenees, and to

be met with in abundance in elevated pastures in

North Italy. It produces rose-coloured flowers in

early summer. F. glaucescem is said to be a deeper-

coloured variety of this, and it does well in thoroughly

drained peaty loam.

F. involucrata, also known as P. Mimroi, is a native

of the Himalayas, growing on very high elevations

on the mountains of Northern India, in the vicinity

of water, and bears creamy-white flowers with a

yellowish eye. It is a deciduous species, dying down

in summer and leaving at the surface of the soil a

number of smaU .pea-like tubers. As soon as the

leaves have faded, these should have a covering of

son placed over them to prevent them from being

washed away by rain. It does weU in pots, which,

in the growing and blooming season, should stand in

saucers of water.

P. Japonioa is a fine species introduced from Japan,

flowering in early summer, throwing up stout flower-

stems, carrying many flowers arranged in whorls,

but, unfortunately, it is difScult to get many whorls

in flower at one time. It is a strong-growing

subject, doing well in pots and in the open ground ;

it makes a conspicuous object on rockwork. There

are a few varieties of it, and all can be raised from

seed, which they produce freely.

P. Za<i/oZia, the Broad-leaved Primrose, comes from

the Pyrenees and from various mountain chains of

Southern Europe; when well grown it produces

from two to twenty violet flowers in a head, borne on

a stem. It does well planted out or potted in deep

rich loam and peat, and is a remarkably fine species

when well grown. It is of a deciduous character.

P. longiflora is related to the Bird's-eye Primrose,

hut distinct from it, and considerably larger than

even the best varieties of that species ; the flowers

are large, rosy-purple, with long tubes, and musk-

scented. It should be planted in a free moist

loam.

P. luUola is a free-growing species, with long

lanceolate smooth leaves, bearing bright yellow

flowers, and does well in heavy loam on shaded spots.

It is a charming subject for pot-culture.

P. ma/rginata is a distinct and attractive species,

and is readily distinguished by the silvery margin of

its greyish, toothed, smooth leaves, caused by a dense

bed of white dust which lies exactly on the edge of

the leaf, and by its sweet, soft, violet-rose flowers,

appearing in April and May. - It is a native of the

Alps of Tauria and Dauphiny. It is very free-

growing and does well in pots, throwing up many
young growths when well established. There are

two varieties of this—one named cwrulea, the other

grandiflora, both distinct and well worthy of culti-

vation.

P. minima is the Eairy Primrose, for its size' a

singularly ornamental kind, with very small leaves,

prostrate, and rather deeply notched at the ends; hut

the flowers make up for the very diminutive leaves,

being not unfrequently nearly an inch across,

and quite covering the minute rosette from which

they spring. It is a native of the Alps of Austria,

flowering in early summer, the stem rarely bearing

more than one, but occasionally two flowers, rose-

coloured, or sometimes white. It does best in the
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rock-garden, planted in ricli moist loam, or in pots in
sandy peat and loam.

P. nivca, or iiimlis of gaidens, is the Snowy Prim-
rose, and resembles P. eiUata in its dense clusters,
but the flowera are rather smaUer, and pui-e white!
It is quite distinct in aspect fi-om any other species
in cultivation

; happUy, it is very easy of cultm-e,
and may be grown in pots or in the open ground. It
flowers in April and May, is a native of the Alps,
and is by some supposed to be a variety of F. viscosa.

This is a charming subject when grown in pots, but
should be fiequently divided, for it has a tendency,
in common with other species, to get somewhat naked
about the base of the shoots, and, as these protrude
rootlets, the whole plant is likely to go off if not
taken up and divided into as many pieces as pos-
sible. Every shoot will form a plant, inasmuch as
uach is usually furnished with little rootlets, which
take hold of fresh soil immediately. Many people
keep plants of Primulas like this for years in the
centre of the same pot, whereas by dividing them,
and placing them down to the leaves in fresh soU,

much finer specimens may be obtained.

P. Burryi is a very fine and distinct species, bear-
ing charming rosy-crimson flowers, but scarce, and
not easy to cultivate.

P. pedenwntana is a dwarf species in the way of

P. eiliata, bearing deep lilac-coloured flowers, and
it is a native of the Alps. It is a charming subject

for growing in pots.

P. pule/ierrima and P. purpurea are both very fine

forms of P. denticulata, or verj' closely allied to it.

P. rosea is a perfect little gem, and bears heads of

bnlliant rosy-carmine flowers in early spring ; each

blossom is nearly an inch across; the leaves are

smooth, and of a bright deep green. It does well

planted out in rich loam and peat in moist shaded

positions, and it does equally well in pots, in good
soil. It is one of the prettiest for general cultiva-

tion. It is a native of the East Indies. As it seeds

freely it is easy to raise seedlings, and some of the

varieties so obtained are finer than others.

P. rosea grandiflora is one of these selected seed-

lings ; the flower is larger, and of a deep crimson hue.

P. seotica is the Scotch Bird's-eye Primrose, and
is one of the choicest little gems in the British flora.

Its rich purple flowers, with large yellowish eye,

open in the end of April. It is rather difficult to

obtain, unless one has an opportunity of getting it

from its native localities in Scotland, in the counties

of Sutherland and Caithness, as well as in the

Orkney Isles, growing in damp pastures. It must
have perfect drainage, and be planted in a soil com-

posed of friable loam, mixed with sandy peat or a

little cocoa-fibre, and piade perfectly firm.

P. sikkimsnsis is the Himalayan Cowslip ; flowers

large, and borne in loose, terminal, drooping clus-

ters, clesir light yellow in colour, home on naked
stalks twelve to eighteen inches high. It is a hand-
some plant when well grown, but being of rather

tender character, should be cultivated in pots in a

gi-eeu-house.

P. speetabilis is a pretty rosy-flowered species of

dwarf growth, highly effective, and does well in

pots in a cold frame.

P. verticiliata is a half-hardy species requiring

green-house culture, a species with a free habit of

growth, and handsome incaled foliage, producing

large whorls of pale yellow, half tubular-shaped

flowers. It should be grown in pots.

P. viscosa is the Viscid Primrose, from the Alps and
Pyrenees. It is the lovely little Primrose that tra-

vellers who visit the Alps in early summer see open-

ing its clear rosy-purple flowers at various altitudes.

It is well adapted for rockwork, on which it may
be grown in any position, in light peaty soU, or

spongy loam, with about one-half of its bulk of fine

sand, provided its roots are kept moist during the

dry seeison.

P. Wulfetiiana is allied to P. calycina, and is an

excellent companion to it.

Lastly we have to treat of two new species of com-
paratively recent introduction, which, though simple

in character, aire yet exquisitely charming. One is

P. floribunda, a dwarf, half-hardy evergreen form,

presenting the general aspect of P. verticiliata, but

smaller. It forms tufts of spreading coarsely-toothed

leaves, and numerous erect scapes four to six inches

high, bearing whorls of clear chrome-yellow flowers,

a quarter to half ' an inch in diameter. It blooms

with marvellous freedom, and for a great portion of

the year, and it seeds pretty freely ; so it is not diffi-

cult to obtain seedlings. Quite tiny plants bloom,

when the tufts of leaves are barely two inches in

diameter. It should have pot-culture in a green-

house. This gem is a native of the Western Hima-

layas from Kumaon to Cashmere.

The other is P. obeonica, or poculiformis, an ever-

green species from China, of free robust habit ; the

leaves large, roundish, and light vivid green ; flowera

an inch or more across, of a delicate lilac, and under

glass almost white colour, borne in clusters on stiff,

erect stems. It is a very persistent bloomer, flowering

almost all the year round, and when grown in pots

makes an excellent green-house plant; it is half-

hardy, and impatient of cold and undue moisture.

Slugs are very injurious to Primulas and other

plants when grown on rockwork, and such places

;

and if they find their way into a cold frame, they

will prey upon the hearts of the plants, doing great

injury in a small space of time. They should be

diligently sought for and ruthlessly destroyed.
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HOT-HOUSE OE STOVE PLAJSTTS.
By William Huqh Goweb.

INTRODUCTIOHr.

IT will be quite superfluous to enter into details

here respecting the construction and fitting of

the structure to accommodate the plants to be

treated upon under this heading, as these matters

win be fuUy discussed in the articles upon Glass

Stutjctcres and Appliances now appearing in this

work. As we before remarked, however, when re-

ferring to green-house plants, the modem span-roof

house is the best adapted for the cultivation of good

and handsome specimens, although many tropical

plants will thrive in a " lean-to " house which would

utterly ruin many of the hard-wooded kinds from

cooler regions.

The hot-water system of heating plant-stoves

is now all but generally adopted, and most plants

seem to flourish under the treatment, although since

its adoption, and the consequent abolition of the old

smoke-flue, sundry old-fashioned plants from hot

dry regions seem to have slipped out of cultivation,

as if they missed something necessary to their

existence which is not supplied under the present

conditions. A hot-house or stove for the accommo-
dation of a general collection of tropical plants

should be kept as near as possible at a temperature

of from 65° to 80° during the summer months, and
from 60° to 70° in winter ; there should be a
division, or a separate house, in which the tempera-

ture would range perhaps 10° lower ; this is intended

for the accommodation of plants from considerable

elevations, and will also serve as a resting-place for

many of the tropical species when growth is past

and they are required to lie dormant for a time.

Stove plants revel in a high temperature and a

moist atmosphere, but they require in addition a free

circulation of air, and therefore the best manner of

ventilation is by admitting the cold air just below
the level of the hot-water pipes, in order that it may
be warmed before coming in contact with the plants.

A certain amount of shading is also necessary during

the summer months, for although many of the plants

enjoy full exposure to the sun's rays in the open,

they cannot withstand them under glass with im-
punity ; but such matters will be treated' in other

parts of this work.

Tanks for water should be constructed inside the

house, and so placed that the water may be kept
nearly of the same temperature as the atmosphere,

for nothing is more injurious than cold water falling

upon the young roots, or tender shoots, of tropical

plants.

Tropical plants are much infested with insect

pests, and perhaps the most formidable is the mealy-

bug. This is a small insect powdered white all over.

The female is wingless and devotes the whole of her

life to the destruction of plants and the increase of

her species, both of which she efEects with surprising

rapidity. There are numerous specifics recommended

for their destruction, all of which are no doubt good,

but some require to be used with great caution.

The brown-scale is another pest which often keeps

company on the same plant with the mealy-bug,

and is exterminated by washing, or in the same

maimer as its friend and acquaintance. Green-fly,

yeUow-fly, and thrips can be exterminated by fumi-

gation, but if any one plant is continually infested

with thrips, it may be taken for granted the tem-

perature is too high, and it should be removed to a

cooler place. The red-spider, though very minute, is

a dreadful pest, and its appearance is due alone to

aridity in the atmosphere,' for if the air is well

charged with moisture no red-spider will put' in

an appearance ; sulphur mixed with water, and the

plants affected syringed with it a few times, will

soon eradicate it, but the discoloured leaves will still

remain (until they die) as a monument of their

visit, and the cultivator's want of care. The very

best way to keep plants from falling a prey to these

pests is to keep their surroundings sweet and clean,

the atmosphere well charged with moisture, and the

temperature as regular as possible ; this will conduce

to vigorous health, and with this the chances of

these attacks of pests and disease are reduced to the

minimum.

Acalypha.—This is a very large genus, belong-

ing to the Spurgewort family [Euphorhiaeea). Very
few species have any beauty to recommend them to

the notice of the cultivator. Those here enumerated

are remarkable for their handsome foliage. They
should be potted in peat, loam, and sand.

A. macrophylla.—The colours of the large leaves

in this plant are very diversified, shades of copperj'-

green, red, and yeUow being curiously blended. It

is a very showy species. South Sea Islands.

A. marginata.—Scarcely so robust as the preced-

ing ; the ovate-acuminate leaves are hirsute, rosy-

carmine and green ; the centre bronzy-green. South
Sea Islands.

A. obovata.—Leaves obovate, when young light

green with yellowish-white border, changing with

age to intense deep green, the edges rosy-pink and
the centre bronzy-green. South Sea Islands.

A. Wilkesiana.—This plant was originally named
A. tricolor. It attains a height of ten or twelve feet,

but is more handsome when smaller ; its leaves are

large, and ovate-acuminate in shape
;

ground-colour

bronzy-green, mottled with irregular-shaped patches

of red and crimson. New Caledonia.
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.Schmea—^A genus of plants belonging to the
Pine-apple famUy (^r(w«e/ifl««), and deriTing their
3iame from aichnu, " a point," in reference to the stiff
points of the calyx. They are aU natives of tropi-
cal America, and are oftentimes fomid growing as
epiphytes in the company of Orchids, Ferns, and
other plants, on the stems and branches of the
forest trees. Their leaves are arranged in
a rosulate manner, the bases of the leaves
closely imbricating, so as to form a hollow
in the centre, capable of holding -water

;

and this should be always kept filled.

Many of the small-growing Mnds thrive
"best when grown upon a block of wood

;

the larger kinds, however, succeed better

treated as pot-plants, the soU being com-
posed of peat and loam in equal parts.

^. etele»ti».—Leaves linear-oblong, the
edges armed with

closely-set short

spines, deep
green, but faintly

"barred trans-
Tersely with a
paler hue ; the

pednnde stout,

bearing a large,

dense raceme;
bracts rosy -pur-

ple ; calyx pale

brown; i>etals a

lovely pale blue.

Summer months.

£ra2dL

JB. dueolor.—
leaves broad and
Tecurved, green above, purple below; the panicle

branched, destitute of bracts : calyx coral-red, tipped

with black; petals twisted, and dull purple. Summer
-months. BraziL

^. distiaeantha.— Leaves linear - oblong acute,

glaucous-green, the edges distantly armed -with red-

dish spines ; panicle furnished with numeroiis large

and showy bright red biacts, which greatly add to

the display ; calyx rose-colour ; the petals of a deep

bluish-purple hue. Summer months. San Paulo,

BraziL

J5. fulgens.—Leaves somewhat narrow, spiny at

the edges ; the flower-spike rather short, slightly

branched, ornamented with bright scarlet bracts

;

flowers scarlet, tipped with blue. Late smnmer and

autumn months. Cayenne.

^. ghmerata.—^Leaves quite smooth, upwards of

"two feet long, and nearly six inches broad ; linear-

oblong, distantly armed on the edges with short and

stout black spines ; dull green ; scape erect, eight to

.3]CSM£A UISIATA BISCOLOS.

twelve inches high, bearing its flowers in alternate

glomerate panicles, in which the large bracts are

bright red, _the petals deep blue. Spring months.
Bahia.

-fi. Maria Segitue.—Very robust ; leaves some
eighteen inches long, armed -with spines at the

dark green; spike erect, the lower portion

bearing numerous, very large boat-shaped

bracts, of a rich magenta, flushed with a
shade of rose; raceme dense, flowers tipped

with a deep blue, which changes -with age

to rosy-pink. Its beautiful bracts last

months in full beauty. Spring months.

Costa Pica.

jE. Melinoni.—^IJeaves one to two feet

long, spiny at the edges, and dark green

;

scape erect, more than a foot high, bear-

ing a many-flowered panicle, the middle

branches being

the largest;
flowers rich scar-

let, tipped -with

pink. Summer
months. Brazil.

jE. Veitchii. —
This species

forms a pretty

rosette-like plant

;

the leaves strap-

shaped, up-WEirds

of a foot long,

and about two
inches -wide, finely

toothed at the

edges, pale green,

with some spots

of a darker hue ; flowers produced in a dense, oblong,

biactiate head, some six inches or more long, flowers

and biacts bright scarlet. Summer months. New
Grenada.

.Sischynantlliis.—These are beautiful flower-

ing plants, belonging to the order Gesneracees. The
majority of the species thrive best potted in a mix-
ture of peat and Sphagnum moss, and they should be
placed in hanging baskets and suspended from the

roof. Naturally, ^schynanthus axe epiphytal, their

pendent stems and clusters of showy flowers hanging
do-wn amongst the branches of the forest trees ha-ring

a gorgeous effect. They enjoy strong heat, and an
abundance of water both to the roots and in the

atmosphere.

-S. cordijhlius.—Leaves heart-shaped, thick and
fleshy, smooth, dark green above, paler on the under

side. Flowers tubular, produced in large axillary

clusters; tube orange inside, red -without; limb
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spreading, striped with black. Slimmer months.

Borneo.

JE.fulgms.^liBa.vea large, ohlong-lanceolate, taper-

ing to a point, coriaceous in texture, bright green.

Mowers in terminal umbels; upper half of tube

crimison, lower half orange; limb orange-yellow,

striped with black. Summer months. East Indies.

^.» grmMflorus. — Leaves lanceolate, coriaceous

and deep green. Flowers in terminal umbels, large,

rich, crimson and orange. Summer months.

Je. javanims.—Flowers long and tubular; the

calyx is edged with red, and the tubes bright red ;
the

throat rayed with yellow. Summer months. Java.

JB. Lobbianm.—Leaves short, elliptic, dark green

;

calyx large, purple ; tubes biilliant scarlet. Summer

months. Java.

^. lonffijlorus.—Flowers large, the tubes curving

upwards, becoming stouter towards the limb ; deep

crimson. Summer months. Java.

^. specicsus.—This plant is not pendulous, but

somewhat erect in habit. Flowers in terminal um-

bels of ten to twenty ; tubes long, rich orange-yel-

low, running into reddish-scarlet towards the top

;

the limb streaked with yellow and black. Summer

months. Java.

JB. tricolor.—Stems drooping ; leaves ovate ; the

flowers with shorter tubes than most of the species,

deep red, the limb and throat orange, the upper lobes

of the lip streaked with black. Summer months.

Borneo.

Agalmyla.—A small genus of Gesneracets nearly

allied to ^achynanthus ; the name comes from

agahna, " an ornament," and signifies its ornamental

appearance in its native forests ; treatment the same

as already recommended for Machynanihus.

A. staminea.—Naturally this plant is epiphytal;

it has large fleshy objong-lanceolate leaves, some

six inches in length, and dark green ; flowers axil-

lary, in clusters of about twelve to fifteen, tubes two

inches long, bright scarlet ; stamens much exserted.

Summer months. Java.

Allamauda.—A genus of Apoeynaeea, named in

honour of Dr. Frederick Allamand, of Leyden, who
was a professor of natural history in that university,

and who afterwards travelled in Guiana, and dis-

covered the first species {A. eathartica).

ADamandas are all bold-growing and very free-

flowering ; all, with one exception, climbers ; and all,

with one exception, yellow-flowered. They form

splendid objects trained over a balloon-shaped trellis,

or upon the rafters or pillars of the stove, their rich

golden flowers keeping up a display for several

months. The soil best adapted to their wants is a

mixture of equal parts loam, leaf-mould, peat, and

sand. They enjoy strong heat and moisture when-

growing, both overhead and to the roots. To the-

latter occasional applications of liquid manure will

be of the greatest assistance. After the flowenng-

season water must in a great measure be withheld,

and early in spring, before new growth commences,

cut the shoots back to within a few eyes of the old

wood.

A. Aubletii.—A long trailing plant, producmg its

oblong-lanceolate acuminate leaves in whorls ; these

are some six inches long, and bright green. Panicles

large and many-flowered; corolla funnel-shaped;

the limb campanulate, with large spreading lobes,

rich golden-yellow. Summer months. Guiana.

A. eathartica.—Leaves in whorls, obovate, smooth,

and deep green. Flowers smaller than the preceding,

deep yellow. In its native country an infusion of its

leaves is taken as a cure for colic. Summer months.

Guiana.

A. grandiflora.—Although this species was the

largest-flowered at the time of its introduction, later

discoveries have eclipsed it ; stiU it is a very fine and

showy plant, its rich clear golden-yellow flowers being

distinct from any other; the habit of growth is less

robust, and the leaves have a somewhat glaucous hue.

Summer months. Brazil.

A. Sendersonii.—This plant is also called in some

gardens A. Wardleana. It is a very desirable form,

being of close compact habit, and with a little atten-

tion to pinching the young growths it can be trained

in bush form, but is far more efiective when allowed

to make long growths. Flowers very large, deep

orange-yeUow, with a much darker throat. Summer

months. New Grenada.

A. neriifolia.—This species is a bush, and not a

trailer, with broad-oblong leaves and terminal pani-

cles of yellow flowers, streaked with orange. The

flowers are shorter and smaller than other species in

the family. Summer months. Brazil.

A. nobilis.—Flowers nearly seven inches across the

spreading limb, of the very brightest yellow, and

delicately fragrant. The flowers are produced in

great profusion. Summer months. Brazil.

A. ScAottii.—A very fine species with large flowers,

measuring six inches or more across, rich bright

yellow in colour, with a spot of white at the base of

'

the lobes of the limb. One of the very finest species.

Summer months. Brazil.

AUoplectus.—This family consists of a few soft-

wooded plants with handsome flowers, belonging to

the Gesnerads, and is remarkable for the large coloured

calyx in which the flowers are seated. The nam&
comes from aUas, " diverse," and ^fcfeto, "to plait,"

in reference to the plaiting of the calyx. The soiL

should be peat, leaf-mould, and sand.
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A. eapittttus.—Stems red, bearing orate dai-k gi-eeu
leaves

;
flowers numerous in the axils ; calyx large,

deep crimson
; coroUa small, yeUow. Spring months!

Brazil.

A. chrysanthus.—Leaves deep green above, purple
beneath; calyx deep red; the tubular coroUa rich
goldeu-yeUow. Summer months. Columbia.
A. comolor.—The calyx and coroUa are both yellow

in this species, the latter curiously curved. Sprino-
months. Brazil.

A. dichrous.— Leaves ovate-oblong and entire

;

flowers axillary ; calyx large, reddish-purple, whilst
the long tubular corolla is yellow, iind clothed with
long hairs. Summer months. BrazU,

A. Sehhmii.—Leaves green above, deep velvety-
purple shaded with violet beneath; calyx bright
red ; the tube of the corolla yellow on the under side

purplish-violet above. Sunmier and autumn. New
Grenada.

AlocEisia.—^A large genus of Arads, nearly allied

to Calddium ; it contains meiny plants with strikingly

beautiful leaves, for which they are so much sought
after, and cultivated in our plant-houses. The older

species were called " Colocasias," but that name seems
to have dropped out to a great extent, and the present

becomes the accepted term. In their native coun-

tries the roots of some Mnds are cooked and used as

an article of food, which, being filled with starch, is

very nutritious. The leaves are also boUed and
eaten in the way of Spinach.

Alocasias enjoy plenty of heat and an abundant

supply of water during the growing season, but as

they lie nearly dormant during the winter season,

much less will be required. The soil that Alocasias

thrive best in is a mixture of peat, loam, leaf-mould,

and well-decomposed manure, and a small portion of

sand.

A. gigantea.-—This species attains a height of

nearly or quite four feet ; the leaves are sagittate,

with the upper lobes much spread, upper surface

rich deep green, of a metallic hue on the under side.

Indian Islands.

A. intermedia.—This is a garden hybrid, and,

like nearly all hybrids, a very free-growing plant

;

the leaves are sagittate, and some three feet long,

metallic green above, the principal veins rayed with

white, purplish slate-colour beneath ; an extremely

ornamental plant.

A. Jenningsii.—^A free-growing plant, attaining a

height of about three feet ; leaves about ten inches

long, rather less across, ground-colour a glaucous-

green, with about six large oblong blotches of black

on each side of the midrib. An elegant species

from the East Indies.

A. Johmtoni.—This is a remarkable plant, and

not a true Alocasia ; the leaf-stalks are mottled and
furnished with rings of spines at intervals ; blade of

leaf sagittate, with very long lobes ; the whole length

of the leaf is about two feet, bright olive-green,

mottled and veined with red. Solomon Islands.

Correct name, Cyrtosperma Johmtoni.

A. Lowii.—^Although one of the first of the genus
to find favour in the eyes of cultivators, it stiU re-

tains the high position it obtained on its introduc-

tion about a quarter of a century ago ; leaves

twelve to eighteen inches long, sagittate, with two
large ear-like lobes, upper side dark green, primary
veins ivory-white, with a narrow white marginal
border, under side deep purple. Borneo.

A. macrorhiza, var. variegata.—A bold, strong-

growing variety, differing only in colour from the

species; leaves very large, cordate-acuminate, with

large lobes at the upper part
;
ground-colour bril-

liant green, splashed and mottled with pure white

and grey, petiole of leaf streaked with pure white.

Ceylon.

A. metdlliea.—This species is totally distinct from
any other known plant ; the petioles are usually one
to two feet high, the blade of the leaf some eighteen

inches long, and twelve inches across, somewhat
ovate in shape, with a shallow sinus at top, surface

bullate, shining, of a uniform rich bronzy metallic

hue, under side deep shining purple. Borneo.

A. . neo-Guineensis.—A superb species, with very

short foot-stalks, which renders it dwarfand compact

;

blade of leaf broadly-ovate cordate, the surface deep

green, smooth and shining, irregularly spotted and
blotched with creamy-white. New Guinea.

A. Sanderiana.—The leaves of this very beautiful

species are sagittate and deeply lobed ;
ground-

colour deep metallic green with a narrow border of

white ; the midrib and primary veins grey, broadly

bordered with pure white. Indian Archipelago.

A. Thibautiana.—^A fine, bold species, with large

cordate-sagittate leaves of deep olive-green, over-

spread with a film of greyish-green, the midrib and
primary veins white.

A. Veitchii.—This very beautiful plant produces

leaves about eighteen inches in length, sagittate in

shape, with very long upper lobes
;
ground-colour

intense deep green, with a white marginal border ;.

the midrib and principal veins light green, bordered

on each side with grey, and the spaces between

slightiy netted with white hair-like lines ; the under

side is of a uniform deep purple. Borneo.

A. zehrina.—A strong, bold-growing plant, with

large and broad sagittate leaves some two feet long,

and bright green; the petioles attain a height of

about four feet ; these fire light green, encircled

with zigzag bands of blackish-green. Philippina

Islands.
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Alpinia.—This family of plants is nearly re-

lated to the Gingerworts {Zingiboraeea) ; it contains

-many handsome species, but it is long since they

were fashionahle. The name commemorates the

celebrated Italian physician and botanist, Prosper

Alpini, who resided in Egypt upwards of three

tundred years

ago.

A.nutans, some

years back, was a

.general favourite.

•The whole plant

is very aromatic,

and its drooping

«pike of white

flowers have a

very pearl - like

appearance. A.

Galanga produces

the aromatic root

K)f commerce
Jjnown as " Ga-

langa," which is

used in cases

•of indigestion

;

whilst the fruits

of A. alba are

known as " China

'Cardamoms."
These plants en-

joy rich loamy

soil, and an ab-

sence of heat and

!moisture.

A.viUata.—This

species is about

"the only member
of the genus now
to be found in

our hot-houses,

ssaving in strictly

botanic gardens,

:and this has found

favour on account

•of its variegated

foliage ; it has

•stout under-
ground creeping rhizomes, which produce reed-like

fstems bearing numerous narrow yellowish - green

leaves, which are variously striped with deep green

and creamy-white. South Sea Islands.

Amasonia.—This contains but a few species,

.all of which, however, are more or less beautiful

;

they belong to the Verbenaceous order, and are easily

cultivated in the stove if treated in the same

AlOCASIA THIBHrriAHA.

manner as recommended for Eranthemums and other

Acanthads.

A. punicea.—Tim is a plant of recent introduction,

and the most beautiful of aU the species hitherto

discovered. Leaves somewhat oblong-lanceolate,

coarsely serrated at the margins, nine to twelve

inches long, and

pale green
;

pe-

duncle erect, rich

crimson, bearing

long narrow bril-

liant crimson-
scarlet bracts,

which last many
weeks in full

beauty. Flowers

long and tubular;

pale yellow, but

they do not last

in perfection so

long as the bracts.

Amasonias are

all natives of

tropical America,

the majority be-

ing found in

Brairil; this spe-

cies is widely dis-

tributed. Autumn
and winter. Tro-

pical America.
Correct name, A.

cah/cina.

Amherstia.
— A genus of

Zeguminosee,
named in honour

of the Countess

Amherst. It con-

tains but one spe-

cies, and "when
in flower it is said

to be one of the

most superb ob-

jects imaginable,

unrivalled in

India or any other part of the world." There is some-

thing of mystery attached to this plant, inasmuch as

it has never been found in a perfectly VUd state, but

was discovered in the gardens of a monastery near

Martaban, and these were evidently under cultivation.

The flowers of this plant, which the Burmese call

" Thoka," are strewn in profusion as votive ofEerings

before the images of Buddha. This plant requires

very strong heat, shade, and a very moist atmosphere

;
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pot ia good sandy loam, drain the pots well, and
after the wood is ripened it must never be allowed
to suffer from drought.

A. nobilis (the only species).—When mature it

attains a height of forty feet. The leaves aie large,

Anauassa.—From Nanas, its local name in South
America. This is a genus of £romeliaee<e, and
it includes the plant which produces that most
delicious of all fruits, the Fine-apple. The species

quoted here do not produce large fruits, although.

AnTHUBIUM VEFTCHn.

equally pinnate, duU purple when young, changing

with age to deep green ; racemes ovate, pendulous,

and very large; flowers rich hrilliant vermilion,

with three yellow spots on each. They are destitute

of any fragrance. The plant was first flowered at

Ghatsworth, and was planted out in a small house in

which Pitcher-plants and other heat and moisture-

loving subjects were most successfully cultivated.

Spring and early summer.

they are edible, but they are introduced on account

of the extreme beauty of their foliage. For soil use

good rich loam, with a small portion of vegetable

mould, drain the i)ots well, and supply with strong

bottom heat ; very good specimens are grown without

bottom heat, but the colours are far richer when it

is applied to them.

A. Forteana.—A plant with a rosulate habit of

growth like the conmion Pine-apple ; the leaves
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rather more erect, ground-colour deep olive-green,

with a broad central hand of creamy-white, the

«dges armed with fine teeth. Philippine Islands.

A. sativa variegata.—Leaves arranged in a rosulate

manner, some two or three feet long, beautifully

arched, and armed on the edges with recurved

spines ; the leaves are striped from base to apex

with alternate bands of green and creamy-yellow,

and (when grown in strong heat) suffused with rosy-

crimson. South America.

Ancylogyne.—A genus of Acanthads possessing

very few showy species ; the species introduced here,

however, being an exception, and well deserving of

general cultivation for its extreme beauty. Pot in a

mixture of loam, peat, and leaf-mould in equal parts,

adding a little sharp sand. After flowering, this,

and the majority of the Aeanthmem, require catting

back hard in order to keep them bushy and well

furnished with leaves to the base.

A. longiflora.—Sir Joseph Hooker in describing

this plant says :
" It is undoubtedly one of the

finest tropical Acanthacece ever introduced into this

country, and cannot' fail to be a most important ac-

cession to our stoves." It is a somewhat shrubby

plant, with quadrangular stems, and ovate-oblong

acuminate, bright green leaves, some six to nine

inches long ; flowers produced in branching, droop-

ing panicles ; flowers tubular, about two inches

long, deep rich purple. Winter and spring months.

Guayaquil.

Anthurium.—A large genus, belonging to the

Arum family, and deriving their generic name from
ttnthos, " a flower," and oure, "a tail," in reference

to the long cylindrical spadix upon which the flowers

are situated. Many or most of the species are natu-

rally epiphytal, but they conform readily to pot-

culture. Anthuriums for the most part are grown
for the sake of their beautiful leaves, but of late

years several kinds have been introduced, with mag-
nificent and gorgeous spathes, which are oftentimes

confounded with flowers. These are mostly thick

and leathery in texture, and consequently remain
a long time in fuU beauty. These plants should

be potted in rough peat and loam. They enjoy
a warm atmosphere abundantly charged with mois-

ture.

A. Andreanwn.—This very fine plant is tufted in

habit
; petioles slender and erect, bearing a cordate-

oblong acuminate bright green leaf, eighteen inches

to two feet or more in length. The peduncle is

longer than the petioles, supporting a most brilliantly

coloured spathe and spadix. Spathe heart-shaped,

upwards of six inches long, with a bullate surface of

a uniform brilliant scarlet ; spadix about two inches

long, ivory-white at the base, passing into pale

yellow at the point. Summer months. Columbia.

A. eandidmn.—A small-growing species ; the leaves

. ovate-lanceolate and acuminate, dark green; peduncles

slender, longer than the leaves ; spathe ovate-acumi-

nate, from three to four inches long, an inch wide,

pure white. Columbia.

A. cryataUinum.-^ThB leaves of this plant are ovate-

cordate, from one to two feet long, bronzy-green

when young, changing with age to deep green, the

midrib and principal- veins bordered with bright

silvery-white, which has the appearance of being

frosted. Tropical America.

A. Dechardii.—In the description of this and

similar species we are told its magnificent flowers

are of such-and-such a colour. Now members
of scientific bodies should certainly have sufficient

scientific knowledge to know the difference between

a flower and a coloured leaf. The present species

is of moderate growth, and a very ornamental plant,

leaves oblong-acuminate and deep green
;
peduncle

rising above the leaves, bearing a large' cordate-

acuminate pure white spathe, which is slightly

reflexed ; spadix erect, and creamy-white. Summer
months. New Grenada.

A. insigne.—This species has no ornamental spathe,

but is a bold-growing ornamental-leaved kind. The
leaves are trifoliate, the divisions running dovm
almost to the base, middle lobe ovate-lanceolate and
acuminate, a third longer than the side lobes, which
are ovate-lanceolate and obtuse, the whole of a uni-

form rich deep green. Columbia.

A. magniJicmn.^-'LesLYGS very handsome, on strong

examples some three feet long, cordate in shape,

ground-colour rich olive-green, the midrib and pri-

mary veins white. Brazil.

A. ornatum. — This is another white - spathed

species of great beauty. Lea'ves ovate-cordate and
acuminate, thick and leathery in texture, and deep

green
;
peduncle rising above the leaves, bearing a

large linear-oblong spathe, some six inches long,

slightly less than two inches broad, and pure white

;

spadix shorter than the spathe, dull purple, with
small white dots. Spring months. Venezuela.

A. regale.—A fine majestic plant, with large

cordate-aciuninate leaves, some two feet or more
long, of a deep metaUio green, the primary veins

white
; when young the leaves are tinged -with pur-

plish-rose. New Grenada.

A. Scherzerianum.—This, popularly known as the
" Flamingo Plant," is a compact-growing species,

and one that makes a gorgeous display in the stove.

It was discovered in Costa Rica by Herr Inspector
Wendland, the third generation of Wendlands who
have been royal gardeners at the palace of Herren-
hausen in Hanover, and was first brought to England
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in 1861 by the writer of these lines. The leaves ai-e

oblong-lanceolate, thick imd leathery in texture,
about eighteen inches long, and two inches across,

deep rich green above, paler below : peduncle standing
erect, deep red, beai-ing a large ovate-oblong spathe,

some three inches long and two inches broad, of a.

umfomi rich deep scarlet ; spadix cm-led, oi-ange-

scarlet. The spathes are very persistent, lasting in
full beauty some three or four months.
In the varietj- Williamsii the spathe is pure white,

and the twisted spadix is lemon-colour. The variety

Sothsehildiaiiiim has a white spathe, spotted with
carmine. In the variety JJ'ardii the spathes ai-e much
enlarged, being upwards of six inches long and fom-

inches broad, of an intense deep crimson-scarlet;

whilst the form called maximum produces large

oblong-ovate and acuminate spathes, some nine

inches long and four broad, of a rich crimson-scarlet.

Summer months. Costa Eica.

A. Veitehii. —There is no doubt that this is one

of the most extraordinaiy inti'oductions of modem
times ; petioles upwards of two feet long, the blade

of the leaf attaining a length of three feet or more,

whilst its width is about eight or nine inches. The
leaves are leathery in texture and transversely

waved, which gives them a bullate appeai-ance

;

ground-colour deep green, sufEused with a bronzy

hue. Columbia.

A. Waluiewi.—Leaves cordate-acuminate, twelve

to eighteen inches long, and about eight inches

broad; deep olive-green, with a rich metallic hue

spread over the surface. Before they reach matu-

rity they are sufEused with a rich tinge of reddish-

crimson. Venezuela.

A. Warocqutainim.—This is a remarkable and

liandsome species ; leaves some twenty' and even

thirty inches long, and only seven or eight inches

broad ; the ground-colour of the blade is of t rich,

bright, velvety-green, the midiib and primary veins

being nearly white. Xew Grenada.

PEOPAaATION.
By W. Watson.

rHTEODUcriOJr.

THE ait of multiplying plants by special methods,

more or less artificial, as well as by those

taught by nature, is one of the most important of

the branches into which horticulture is now divided.

Much has been done during the last twenty years to

swell very largely the demand for plants of all kinds,

both bv the immense increase in the niraiber of

those who practise horticultural pursuits either for

pleasure or profit, and by the tendency of scientific

inquiry into the laws of vegetable physiology and

morphology, to add an additional interest to plants.

The effect of all this has been to render the art of

horticulture much more important as an industry

than it ever was before ; and especially to raise the

art of propagation and improvement of useful and

beautiful plants to a place of higher interest, and of

vastly augmented importance. Scientific inquiry

has been devoted more especially to the laws which

govern the principles of fertilisation and seed-bear-

ing among plants ; and a large amount of useful in-

formation, capable of being turned to good account

by the practical cultivator, has been evolved from

these inquii-ies. It is now possible for the hybridiser

and cross-breeder of plants to perform his work ac-

cording to known rules, which, if properly acted

upon, are almost certain to bring about the desired

result. Until the late Charles Darwin and other

eminent naturalists unravelled the mystery of flower

fertilisation, and laid bare the laws which govern

this particulai' function of plants, hybridisation was

a haphazard, empirical art, and the results of the

operator were governed by chance. He was to a

large extent working in the dark, and trusting to

luck for success.

Propagation, apart from seed-raising, is still, and

must perforce remain, an' empirical art, for a know-

ledge of which we are compelled to look to the prac-

tical and skilful operator. We have, however, much
infoi-mation upon the most successful modes of mul-

tiplying plants by artificial means, and it is to the

elucidation of these that we intend to devote a large

proportion of the following chapters.

Although it may not be really necessary to the

successful propagation of plants that the practi-

tioner should possess a knowledge of the physiology

of vegetable life, yet it must be evident that to

know something of those functions that ai-e called

into action by his operations, and of the laws which

govern to a large extent his work, would be of great

assistance to him, and would add largely to the in-

terest of his experiments. By it many failures

wovdd be avoided, because impossible things would

not be expected, as is too often the case when the

operator is ignorant in matters of this kind. The

right road to success would often reveal itself to him

who knew something of the laws that govern plants

under various conditions as regards their growth and

reproduction. "Writing over forty jeaxs ago, Dr.

Lindley said :
" It is, I confess, surprising to me that

the real nature of the vital actions of plants, and of

the external forces by which they are regulated,

should be so frequently misapprehended, even among

writers upon horticulture ; and that ideas relating to

such matters should obtain among intelligent men in

the present state of what I may call horticultural

physiology."
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To that portion of tlie present -work which, is

devoted to the Life-His'^ory op Plants, we there-

fore recommend the beginner's attention, as hy it he

will be taught where improvements in his methods

of culture are possible, and be led to the discovery of

much that wiU prove of value and interest to him in

the pursuit of horticulture.

Notwithstanding the advance that has been made

in a knowledge of vegetable physiology, and of the

laws that afiect the multiplication of plants by arti-

ficial methods, there is, as we have already hinted,

much about which science can give us little helpful

information. To classify all known plants into

groups, for each of which a particular kind of treat-

ment would prove successful in their propagation, is

only possible by ignoring the natural affinities of

plants, by which is meant their botanical relation-

ships with each other, and allowing ourselves to be

guided by the results of practical experiments upon

the plants themselves. Even then, there would re-

main a large number of anomalous cases of plants

which require special methods for their multiplica-

tion, and of others for the propagation of which it

may be said we have practically no successful data.

It is only by testing each new plant as it comes into

our possession, that we can arrive at a knowledge of

its reproductive capacity. The na,ture of by far the

greater portion of the plants cultivated in this

country is such as precludes the possibility of in-

creasing them by the most natural methods, that is,

from seeds ; we are therefore compelled to resort to

what we have called artificial means, of which cut-

tings, grafts, layers, buds, &c., are the most gener-

ally used. It is to these we refer when speaking of

the difliculty experienced in the propagation of some

plants ; for of course all vegetahles in a state of nature

are capable of reproducing themselves by means of

seeds, although under cultivation they often exhibit

the same sterility as is known to exist in many
animals when domesticated. Nothing strikes the

beginner as being more anomalous, than those cases

where a variety of a plant cannot be propagated in

the same way as the type from which it sprang ; or

where a species of the same genus fails to reproduce

itself under the same treatment as with another species

proves successful. There is no known reason why
some Aralias should strike freely, whilst others cannot

be rooted from cuttings, although the species are

closely related to each' other; and this is but one

instance among many of a, similarly inexplicable

character.

Another case of irregularity similar to the above

is that of many plants failing to thrive under culti-

vation in this country, unless grafted upon another

species or kind. There are thousands of plants

which exhibit this peculiarity, apart altogether from

those which are improved by being grafted upon>

another kind, an important subject to which wo

shall refer again. The selection of a suitable stock

upon which a plant incapable of thriving upon its.

own roots would succeed, is often very difficult. In

the cultivation of fruit, Coniferas, and Hoses, this i»

always of great importance.

Again, the strange incongruity observable in the

reproduction from seeds of the characters of th&

parent plant is another subject upon which informa-

tion is wanting. Stability of character is as un-

certain among cultivated plants as the most ardent

disciple of the doctrine of evolution need wish. For

the purposes of the horticulturist, this character of

breaking away from the type is often an advantage ;

but where the typical characters are what we desire

to have reproduced in the offspring, seeds as a

means of propagation are rendered comparatively

valueless by their often failing to reproduce the

parental characteristics wished for. These and

similar cases of an anomalous nature are to be borne

in mind when we are about to deal with the multi-

plication of new plants, or those with the variability

of which under cultivation we are unacquainted.

When failure is the result of the application of one

method, another and another must be tried until the

most suitable one is discovered.

The large influx of new plants of aU kinds, both

for purposes of ornament and economical uses, which

has been consequent on the rapid development of

horticulture in recent years, has given an impetus

to the art of plant propagation never before known

;

and the effect of the inquiries into the laws which

govern the process of fertilisation and hybridity, has

been to stimulate the efforts of cultivators after im-

provement of race.

We may profitably devote a section to each of

the methods practised in the reproduction and im-

provement of cultivated plants, giving the details of

each as fuUy as possible, and showing how they may
be applied with success to the most important and
interesting of our garden products.

SEEDS.
Introductory ^All flowering plants may be

considered capable, under favourable conditions, of

reproducing themselves from seeds. It is usual to

speak of seeds as the natural method of reproduction,

and of all other methods as artificial or auxiliary. To
be accurate, however, we should consider every one

of the numerous means of reproduction in plants of

which we have any knowledge to be natural, as the

capacity to be thus increased is inherent, and requires

only this or that condition for its being called into

action. Cuttings, buds, division, offsets, and even

grafts are known to be used by nature for the
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increase of rarious pTants. These are, however,
auxiliary methods, which have been turned to ac-
count hy the cultivator, the most general or normal
method being that of seeds or sexual increase.

"A seed is a living body, separating from its

parent, and capable of growing into a new in-
dividual of the same species. It is a reproduc-
tive fragment, or ^dtal point, containing within
itself aU the elements of Ufe, which, however, can
only be called into action by spe'dal circumstances "

(Lindley). Every seed, from the tiny flour-like seeds
of Begonias, Gloxinias, &c., to the large seed or nut
of the Double Cocoa-nut, which is more than two
feet in dianieter, and weigjjs over twenty pounds,
contains the beginning or germ of a plant, to-

gether with a certain quantity of food stored up
within it, and intended to supply the seedling with
nourishment tiQ roots and leaves have been formed.
In botanical works seeds are divided into two great

divisions, according as they have this nourishment
stored up (1) in the cotyledons or (2) in the seed

itself. The first of these divisions is termed exalbu-

minous, the second albuminous. For all practical

purposes it is sufficient to define these terms as

meaning that the nutritive deposit for the seedling's

use is contained either in the first leaf or leaves of the

seedling itself, as in the Pea, Bean, Oak, Cucumber,
and the like, or it remains in the seed after the

plantlet has grown out, continuing to supply the

latter with food till it is strong enough to provide for

itself. The importance, therefore, of allowing the

cotyledons and seeds to remain on the germinating

plant till cast ofE by the plant itself, is thus plainly

shown. Js umerous experiments made on germinating

seeds of Palms, Cycads, and other albuminous seeds,

and on vaiioas seeds belonging to the exalbuminous

division, such as Beans, Cucumbers, etc., proved how
vitally important to young seedlings were their seeds

or the cotyledons respectively during the early stage

of development. By removing the seed of an Ivory-

nut {Phvfelephas) and of a Cocoa-nut after germination

had taken place, but before perfect leaves and strong

roots had been formed, death to the seedlings was the

immediate result. In the same way it was found that

by breaking away from seedling Beans and Cucum-

bers their thick fleshy cotyledons, the seedlings eithei-

died at once, or were rendered incapable of developing

into healthy plants.

MTien a seed is placed under conditions favourable

to germination, it begins to undergo certain chemical

changes by the absorption of water and the effects of

heat, is softened, and becomes swollen, the germ or

embryo breaks through its shell, and a new plant is

thus bom. When once vitality is set in action in a

seed, its growth and development cannot be arrested

or prevented except by death. The root grows down

53

into the earth, and that portion of the seedling

destined to form the stem grows in the opposite

direction. It is supposed that the force of gravitation

governs the growth of plants, but, whatever the cause,

all plants are governed by the same rule, sending

their roots towards the earth, and their stems or

leaves into the air. The amount of hght, heat, and
moisture, and the nature of the soil that are most
suitable to the numerous and vaiious foi-ms of plant-

life may be considered under separate heads. For
other conditions which control germination the reader

is referred to the chapters on the Life-History op

Plants.

Temperature.—The extremes of cold and heat

which seeds are known to bear without any loss of

vital energy, although not without interest to horti-

culturists, need not be gone into here; those con-

ditions which are most favourable only being of

direct interest to us at present. It is not always safe

to turn to nature for information on how plants may
be best managed under artificial conditions. If we
could be sure that a certain natural method was
the best that natuie employs, then probably to follow

her would be our wisest course. But nature, like

gardeners, has often to have recourse to makeshift

plans. Plants are found growing under conditions

which do not more than supply the barest necessaries

of existence. There are numerous instances on
record of gardeners having been led astray through

copying what appeared to be nature's plan for the

management of certain plants. Orchids have been

found growing on the ground in moist shaded forests,

and it was, therefore, assumed that an imitation of

those conditions would be most suited to the plants

when cultivated in our houses. It was, however,

afterwards discovered that the plants found on the

ground had been blown down or otherwise removed

from their more favoured position on the tops of the

trees, where they were exposed to the fierce action of

an equatorial sun. In like manner seeds are found

germinating in all sorts of untoward situations. If

we consider for a moment how various must be the

conditions in which the seeds of plants are placed in

a vrild state, how they become widely disseminated

through the agency of birds, water, wind, &c., it is

easy to see how mistakes might be made if we were to

be guide'd in our treatment of plants by our know-
ledge, often only very fragmentary, of how they some-

times exist in nature.

Nature is a safe guide when we really understand

her. In the case of the Orchids above-mentioned she

showed us the best treatment for the plants. It was
the misjudgment of her imitatoi-s that led them
to look upon the first conditions under which the

plants were found as the most suitable. Mistakes of
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this kind are only made when the plants are new and

their nature unknown. The majority of cultivated

plants, for the reproduction of which seeds are relied

upon, are well enough understood to prevent errors of

treatment. It may he laid down as a, general rule

to he ohserved in the treatment of all seeds, that the

temperature most suited to their germination and

vigorous development should never he helow the

mean ground temperature in which the plant grows

naturally, but if possible should exceed it by several

degrees. Many seeds will germinate, though very

slowly, in a lower temperature than is good for them.

A high temperature will, on the contrary, force all

seeds into quick activity. Thus Peas, Beans, and

numerous other seeds of quick-growing herbaceous

plants which grow out of doors with us, will in a

temperature of 80° germinate in about one-sixth the

time they take when sown in a more natural tempe-

rature. With proper care, a degree of heat much in

excess of what would prove sufficient may be applied

to seeds and plants, pften to their advantage. The
limits of high temperature for plants are not so

strictly defined as the lower limits of temperature

are. It is possible that plants do not object so much
to extreme heat as to extreme cold, a possibility ex-

plained by physiological laws. For horticultural

purposes a high temperature oftenproves of service in

the raising of plants from seeds. By. sowing seeds

of hardy plants and trees in a stove temperature,

much time is saved, without any injury to the

seedlings resulting. A high temperature wiU induce

old seeds to germinate, which in a lower or more
natural temperature would not be excited into growth.

"Trial " seeds of vegetables, Wheat, &c., when sown
in a warm house to test their health have germinated

satisfactorily, but seeds of the same sample when
sown out of doors remained inactive. Their vital

force had become weakened by some cause or other,

and it was' only under the exciting influences of a
high temperature that this could be remedied, and
the seeds made to germinate.

The application of unusual warmth sometimes

fails to excite into germination seeds which require to

lie dormant for some time, or which do not mature
until some months after they have ripened. Thus
Acorns, Chestnuts, and other seeds of hardy trees

were sown last autumn in a warm house, but refused

to germinate, although they remained healtky and
apparently uninfluenced by the warmth. Lilium

seeds, which out of doors often take from one to

two years after sowing before they germinate,

will, when sown in a warm house, be forced into

growth in about three months. On the other hand,
some kinds of seed will germinate much more,
quickly if sown just before they are ripe than if

allowed to mature before being sown.

In all cases, however, a moderately high tempe-

rature will be found a useful factor in the raising of

plants from seeds, and especially when applied to

old seeds or those of questionable health. For seeds

of tropical plants a temperature of 80° will be found

suitable in every case ; seeds from temperate climes

wiU germinate freely in a temperature of 68° ; those

of hardy plants may be sown out of doors or
'
in

frames in the season at which they would naturally

germinate. Where it is found convenient to employ

a higher temperature for seeds than they naturally

require, some care is necessary after germination

has taken place, as, although the excessive heat is

productive of good in so far as quick germination is

desired, it would have an injurious effect on the

health of the seedlings if they were allowed to

remain in a high temperature too long. As soon,

therefore, as they aro strong enough, they should be

gradually hardened ofi tiU brought into the tempe-

rature most suited to them.

Eeference may here be made to the efEects of climate

on the characters of cultivated plants, and especially

of those varieties which are the result of cultivation.

Numerous facts are on record, tending to show
that such plants often owe their most important

characters to changes in the conditions of life, and
amongst these climate is a gxeat modifier. Varieties

of Asters, Stocks, and Eoses, as well as of numerous
vegetables, which have originated with Continental

growers, often lose the character for which they

were distinguished after having existed for a time

in English gardens. For hardy plants, therefore, it

will be advisable to obtain seeds only from those

countries whose climate corresponds with our own.

Moisture.—^We sow seeds in soil, not because

the chemical nature of the soil itself has any in-

fluence on the germinating process, but because of

its being a suitable medium in. which the conditions

essential to germination

—

i.e., warmth, moisture, and
air—are brought to bear upon the seed ; it also is

there ready to receive the roots of the seedling as

they develop, and to supply the plant with food as

soon as it begins to shift for itself. Moisture and
heat are two principal causes of germination ; with-

out them germination is impossible. The water
supplies oxygen sufficient to enable the seed to

get rid of the large amount of carbon which was
necessary so long as the seed remained dormant, but
which alone was detrimental to growth. Water also

has a softening influence on the often hard shell in

which the seed is enclosed, thus rendering the
escape of the embryo from the seed much easier

than if the outer coats remained hard. To afford

the seeds the amount of moisture they require, we
either bury them in moist soil or sand, or place



THE FIERY-RED MORMODES (MORMODES IGNEUM).

A hothouse Epiphyte from Central America, be-

longing to the natural order of Orchids. The flower

in the middle of the plate, to which the name of

igneum is given, is conspicuous for the great size

of its parts and for its intense colouring. A stiff

stalk, about a foot high, bears a dozen large fleshy-

flowers, of which the sepals and petals are alike

chocolate-coloured, and the lip a rich fiery orange-

brown. There is no streaking or spotting in any part

of the surface. The sepals are flat, linear-lanceolate,

very sharp, and spread flat out, even turning backward

after a time ; the petals, on the contrary, are erect,

and somewhat broader. The lip, a tough fleshy body,

when spread out has an elliptical outline, with a

major axis transverse, and the edge extends into a

triangular point on one side ; in its natural condition

it is rolled back, and folded so as to look as if angular

though not really so.

The smaller figures vary somewhat from the

larger. One has dingy red flowers, marked with

lines of dots ; and the other has dark lake flowers

speckled irregularly with red, but not dotted ; their

lips are thinner, smaller, and have a decidedly angular

outline.
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i;hem under atmospheric conditions suoli as would
fulfil the same purpose. So soon as absorption takes'

place, germination will or ought to commence. Old
seeds or immature ones wiU ofterC fail to grow if

iept very moist, hut may he induced to push into
activity hy keeping them comparatively dry till

germination has commenced, increasing the amount
of moisture as growth continues. " When the vitiil

energies of a seed are diminished, it does not lose its

power of ahsorhing water, Tjut is less capable of
decomposing it. The consequence of this is that the
free water introduced into the system collects in the-

<;avities of the seed and produces putrefaction ; the
sig-n of which is the rotting of seeds in the ground."
At Kew, where ail kinds of seeds are received in

large quantities annually, it is the custom to treat

•old or sickly-looking seeds as follows:—The seeds

are first thoroughly dried, so as to destroy any germs
•of decay or disease of any kind which may have
attacked the seeds before their arrival. They are

then spread out thinly upon slates, placed in a warm
and moist atmosphere, and covered with a sheet of

j)aper. If vitality has not been destroyed, this

treatment generally brings about germination, on
the first sign of which the seeds are placed in soil.

Any health}' seed will germinate if immersed in

Tvater of the required temperature, but unless the

plant be an aquatic the excess of water soon proves

fatal. For all seeds of terrestrial plants, therefore,

no more moisture should be allowed than is sufficient

to keep the medium on which the seeds are sown in

•a moist condition. An excellent guide to follow is

that of the plants to which the seeds belong, giving

t.heir seeds the same amount of moisture as would be
enjoyed by the plants themselves.

In the case of very fine seeds which are sown on
"the top of the soil, it is wise either to stand the pots

containing the seeds in shallow pans of water, so

that the soil may be kept moist by capillary attrac-

tion, or to effect the same purpose by dipping the

pots almost up to the rim in water, and holding them
there for a few moments till the soil has become
t;horoughly moistened. The length of time seeds

may be allowed to remain in water without injury

depends on the nature of their outer coverings.

Mr. Darwin made numerous experiments for the

^purpose of discovering how long the seeds of land

plants might be immersed in sea-water without

losing the power to germinate. He found in many
instances the time was unusually long, some of the

seeds thus tested germinating after an immersion

•of 137 days. In like manner many seeds may be

kept in fresh water for a long time, if the tempe-

rature is not high enough to excite germination

It is qu:'.te a common practice with gardeners to

isteep hard-coated seeds in warm water for a, few

hours before sowing, the effect of which is the

softening of the seed-coats and the excitement of

the vital principle, so that germination is much
quickened. Peas, Beans, Erythrinas, Acacias, in

fact all those seeds belonging to Leguiiunoace may be
thus treated before sowing. The effects of soaking

in warm water are sometimes of a startling character.

At Kew, some time ago, a number of large seeds of

various kinds were examined after having been

sown in a warm house for over a year, and were
found to be quite intact, but showed no signs of

germination. They were then placed in water

heated to 160", and allowed to remain in soak for

twenty-four hours, after which they were re-so^svn.

In less than a fortnight after this most of the seeds

had begun to germinate, and nearly every seed

eventually grew and formed a strong plant. In
the same establishment large numbers of Brazil-

nuts, Sapucayo-nuts, and other lai-ge hard-coated

seeds are annually so^wn, and it is found that by
carefully remo^ving the shells before sowing, germi-

nation takes place much more speedily than when
they are allowed to remain. The same plan is often

had recourse to in the treatment of seeds of Olives,

Conifera, &c.

Aquatic plants, such as Nymphasas, Victoria,

Euryale, the Buckbean, &c., naturally shed their

seeds in water, where they remain dormant as long
as the temperature of the water is low, germinating

freely and developing into plants on the return of a

higher temperature. Although it appears to be
nature's plan to preserve these seeds in water, yet

they may be kept for a long time in a perfectly dry
condition without losing their vitality. Seeds of

Nelumbium have been known to germinate after

having been kept dry for over one hundred years.

These seeds may be kept equally well in water if

the temperature is not allowed to approach that

which induces germination. There are instances

recorded of seeds which had commenced to grow
having been dried again, and which, on being

replaced in a moist situation, grew freely without

Buffering materially from the check. But these are

exceptional cases, and by no means such as need bo

regarded as of horticultural importance. There can

be no doubt that when once germination has begun,

any check to its progress is as likely to prove fatal

as it would be in the case of eggs after incubation

had commenced. All seeds, therefore, should be kept

dry and in a low temperature till- required for

sowing, and when once wetted, no check in the

shape of drought or low temperature should be
permitted, for even if such check do not prove fatal,

it. cannot but prove highly injurious to an organism

of such extreme delicacy aa a germinating seed or

seedling.
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Light It is generally telieved that darknesa

assists germination, and that light retards it, but

whether the presence or absence of light alone affects

the germinative process either one way or the other

has not yet been clearly shown. Various and

numerous experiments have been made to test

whether the action of light on germinating seeds is

for their good, and the general conclusion thus

arrived at appears to favour the view that it is not.

If this were not so, it might be asked, why cover

seeds with earth, or, if fine, place them in a darkened

position ? The answer to this question must be,

that seeds are covered, not so much to exclude light

as to keep them uniformly moist, and to prevent

irregularities in temperature. For all seeds sown

out of doors we know that a covering of soil, varying

in depth with the size of the seeds, is necessary, and

the same is understood to apply for seeds under

glass, unless they be very small. Yet we know that

moisturp, and a certain degree of heat, along with

atmospheric influences, are sufficient to cause any.

seed to germinate, whether placed in darkness or in

bright light.

F;requent proofs of this occur in the propagating

department at Kew, where, as is stated above,

many kinds of seeds are sown annually. In

addition to this, the discussion on the question of

darkness for seeds, which took place in the horti-

cultural papers some time ago, led to various

experiments at, Kew to test how far light affected

the process of gerinination. Seeds were sown on the

surface of soil, on cocoa-nut fibre, and in water in a

bell-glass, and to prevent evaporation squares of

glass were placed over the seeds in such a way as

would admit sufficient air without excluding any
light. The result of these experiments appeared to

show that light did not prevent, nor appreciably

interfere with, germination, the seeds starting into

growth at about the same time as those which were

covered with soil in the usual way. Before it can

be satisfactorily proved that these conclusions were

safe more experiments will be necessary, but so far

as we have gone the evidence gathered favours

the opinion that light alone does not interfere with

the germiuation of seeds. Every gardener knows
how freely the 'Smallest seeds will vegetate if sown
on the surfacfe of soil, covered with a pane of glass

and placed on a shelf near the light ; seeds of such
plants as Gloxinia, Gesnera, Primula, Calceolaria,

Begonia, and Bertolonia are commonly sown in this

way. Orchids, too, are raised from seeds scattered

upon the surface of living Sphagnum moss, where
darkness is out of the question. If fine Seeds are

not injured by light, may we not conclude that larger

ones are equally unaffected by it ? Experiments like

the above prove that such is most probably the case.

As already stated, seeds are covered with soil to-i

afford them the necessary moisture and warmth;

it is also necessary, at least in the case of large seeds,

to enable the root to take firm hold of the soil, by

presenting an opposing force to the pressure of the

root as it prolongs itself and pushes its point into

the ground. For these reasons, irrespective of the

question of light, a covering of soil is beneficial to aU

but the smallest seeds. Various . scales have beeiL

given of the different depths at which seeds of

different sizes should be sown, but the best we can

suggest, and the one found least likely to mis-

lead, is that the thickness of the covering of soil

for seeds should not exceed their own diameter. For
seeds sown out of doors it is perhaps better to sow a

little deeper, for the sake of a proper degree of

moisture, and to prevent their being eaten by birds,

&c. Under glass this rule can never be far wrong-

Deep sowing is often unfavourable to germination,,

rather because of the exclusion of a due amount of

air, than through darkness or the absence of any

other condition. Numerous instances of this are not

imfrequently recorded ; as, for instance, when land

has been cleaxed of trees, or when the earth has-

been turned over to any depth, a new vegetation

springs up, which is often composed of plants-

unknown in the near neighbourhood of the newly-
cleared land, and must * therefore have sprung from
seeds buried in the earth at too great a depth to-

permit vegetation. Seeds thus buried retain their

vitaHty for a very long period. At Kew it some-

times happens that seeds which on first sowing were
buried too low down in the soil have remained

dormant for a long while, but on bringing them
nearer the surface they generally germinate soon.

Dr. Lindley mentions an instance of how seeds of

Flax were affected by deep sowing :
" The injurious-

ness of covering seed with too much earth arises

less from the superincumbent pressure of the soil

than from the exclusion of atmospheric air,, which is

quite indispensable to germination. The seed of

the common Flax comes up at different periods,

according as it is planted in one, two, or three inches

depth of soil ; if it be sown four inches below the
surface it will not come up at all. Not that air does
not penetrate to this depth in the soil, but the-

quantity of air wiU very much depend on the looser

or denser character of the soil."

Soil.—For all seeds of any size and the vegetative

power of which is strong and quick-acting, the soil

most suitable is such as the plants would thrive best

in when large. It is always best to use a finely-

sifted soil, at least for deKoate-rooted seedlings ; for

the smallest seed the mixture ought always to' be-

sifted through a sieve with a quarter-inch mesh.,
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"Various mixtures have been proposed as suitaljle

for all seeds : Lindley suggests equal portions of

peat, loam, and sand, others advise all sand, and
•others prefer sandy loam. If -what has already been
stated is accepted, it will be seen that the plan here

advised is a safe one, viz., to use a mixture similar

to "what the plants would prefer, plus a larger

quantity of sand. If it be home in mind that the

nature of the soil does not in any way affect

the process of germination, providing it does not

exclude essential conditions, it will be seen that the

^soU most likely to satisfy the wants of the young
plant as soon as it begins to search for its own food

is that which it thrives in when strong. Mr. Ander-

son Henry, who was a most successful raiser of

delicate seeds, preferred a compost of equal portions

of peat, loam, and' sand with' a little pulverised leaf-

mould added. It is, however, diflB.cult to lay down a

hard-and-fast rule in this matter, owing to the vary-

ing nature of different soils in different localities

—

what is good for a certain plant in one place being

unsuited for it in another. In this and in all other

questions that concern the management of seeds a

great deal must be left to the intelligence of the

gardener, to whom, if the fundamental principles of

germination are properly grasped, the special con-

ditions essential to the welfare of seeds and seedlings

will readily suggest themselves. By first of all

inquiring into the nature of the plants from which

the seeds have been obtained, and ascertaining the

conditions under which they are known to thrive,

the treatment necessary for their seeds may be soon

arrived at.

Vitality of Seeds.—With veiy few exceptions

all seeds retain their germinating power for at least

a year under ordinary conditions ; and, when placed

in circumstances specially favo arable, they remain

fresh for a very lengthened period. Several remark-

able instances of this have already been mentioned,

but cases even more remarkable than these are re-

corded. In the ground, ,when buried deeply, the

length of time seeds will retain life is indefinite

—

according to some authorities, even unlimited. The

accounts of seeds which had been taken from ancient

Egyptian tombs germinating on being placed under

favourable conditions, and other similar cases of an

-astonishing nature, might be mentioned. These are,

however, of little or no practical moment, beyond

showing us how wonderfully tenacious of life is the

tiny germ which lies enclosed in its often thin and

delicate wrappers. How long a seed will remain

good when placed under the conditions supplied in

the seed-house, or when sown and treated for germi-

•nation, is a question to which we may turn for more

'Useful information. A seed, when properly matured

and kept dry in an even and suitable temperature,

win remain healthy for a more or less lengthened

period, according to whether it is oily or starchy, or

whether it belongs to the exalbuminous or the albu-

minous kinds. Oily seeds usually perish in a com-

paratively short time, so that it becomes necessary

to sow them as soon as possible after they are ripe

;

such seeds are those of Tea, Coffee, CameUia, Theo-

broma. Acorns, Brazil-nuts, Walnuts, &c. Seeds of a

starchy nature are generally much longer-lived. It

is, however, impossible to draw a hard-and-fast line

betweeii long-lived and short-lived seeds, as there are

so many conditions other than those we perceive, and

often altogether beyond our control, which affect the

vitality of seeds. Lindley says : " Seeds are probably

possessed of different powers of life, some preserving

their vital principle through centuries of time, while

others have but an ephemeral existence under any
circumstances. The reasons for this difference are

unknown to us." In the case of many of our most

popular and long-cultivated plants, however, we have

data sufficient to enable us to perceive how long their

seeds may be expected to remain capable of germi-

nating. The following list was prepared by the well-

known seed merchants, Vilmorin-Andrieux and Co.,

of Paris, and with it is incorporated a portion of

a list printed in Burbidge's " Propagation and Im-
provement of Plants."

AVEliiGE DtJKATJON OF THE GERMINATING POWEB OF '

Seeds of some Cultivated Peahts.

Acacia
Alder
Amaraoitll
Angelica .

Anise
Artichoke
Aster, China
Asparagus
EaJsam

Beans, Broad
Beans, Kidney
Beetroot .

Borage
Burnet
Cabbage .

Capsicum ,

Caraway .

Cardoon ,

Carrot
Chervil

„ Tuberous
Chicory .

Com Salad
Cress
Cucumber
Egg Plant
Endive
Leek

mauy
1

. S

. 1

3
5
1

. 4
many

. 6

. 6

. 3

. 5
. 3
. 2

. 5

. 4

. 2
7

. 4,

Tears.
Lentil
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tate. Cabtage-seeds have been known to geiminate

after being kept for ten years, and Kidney Beans

after five years. As above stated, the conditions

which afiect the duration of life in seeds are too often

beyond control, or altogether hidden from us.

It has been already pointed out that under certain

conditions some seeds will remain dormant in the

ground for a long time without losing their vitality

;

in like manner seeds will sometimes He for years with-

out commencing to grow, even when the conditions

under which they are placed are what we consider

favourable to germination. Lindley mentions vai-ious

instances of this, all tending to show how necessary it

is to have patience in the management of seeds, and

more especially when the age of the seeds is unknown.

Old seeds always germinate more slowly than young

ones ; the hardening of the testa or seed-coats thiough

long exposure, no doubt, accounting to some extent

for their tardiness in starting. By steeping in warm
water or by removing the outer shell from seeds,

germination, as shown above, is much forwarded.

Fruits of Hawthorns, Hollies, Birch, and other hardy

berry-bearing trees are generally subjected to a

softening process before their seeds are sown. This

process is what is termed the " rot-heap," and is

managed as foUows :—The fruits are gathered in the'

autumn as soon as ripe, and are thrown in heaps. A
quantity of sand, ashes, or light soil is mixed up with

them by frequently turning them; they are then

buried in a pit, or placed in heaps and covered with

turf, where they remain till the following spring.

The whole is then prepared for sowing by first partly

drying and then sifting. In this manner the seeds

are separated, whilst the warmth and moisture in

which they were stored through the winter has

softened the hard shell of the seeds, and, no doubt, has

excited the germinative process.

Seeds of plants belonging to the Eanunculus and
Primrose families sometimes remain in the ground for

several yeara without moving. Mr. Anderson Henry
states that some seeds of Banunculm Zt/nlH, the Shep-
herd's LUy, sown by him in 1878 did not germinate
tUl 1881

; and in the case of seeds of a second species

of Rammeuliis, germination took place four years and
a half afterwards. The same extraordinary slowness
has often been observed in seeds sown at Kew. How
far this slowness to vegetate may be considered as

natural to the plants, or whether it is due to some
untoward influence to which the seeds had been
subjected, is not clear. Seeds of Ranunculus Lyalli

vegetated in about eleven months at Kew. I suspect
that with most of those plants the seeds of which
usually remain in the soil a long time before growing,
it would be bettor to sow the seeds immediately on
their becoming ripe. Mr. A. Henry found Frimula
Japonica and Gentians slow to germinate, but when

the seeds of these plants ai-e gathered and sown as

soon as ripe, they generally germinate in a few weeks.

It is said that Colchicum-seeds generally take over

two years to start into growth. It is always best

to select the largest and heaviest seeds in aU cases

where robustness of growth is the first aim ; smaller

seeds being slower to get away, and containing less

vital force than larger ones of the same kind. It is-

also supposed that large seeds retain life for a longer

time than smaller ones do.

In concluding these general remarks, we would

point to the great importance of careful harvesting

and drying, before storing the seeds ; to the necessity

for perfect dryness and a regular and medium tem-

perature as long as the seeds are kept out of the

, ground ; and, at least in the case of valuable seeds,

to the wisdom of allowing the seeds to remain in the

soil till all hope of their germinating is past.

THE ORCHARD-HOUSE.
Bt William Coleman.

ALTHOUGH half a century has hardly passed

aWay since the late Mr. Elvers commenced the

culture of all kinds of stone-fruit trees, Apples, Pears,

and Pigs, in pots under glass, his prediction that

every moderate-sized garden in the United Kingdom
would in a few years have its orchard-house has been

almost verified. When at the outset the roughly and

cheaply-built houses or glazed sheds were strongly

recommended to the masses, the pomological pioneer

did not presume to say they would upset existing ar-

rangements for forcing each kind of fruit separately,

by means of which the wealthy could be supplied

with the best of everj'thing in its season. Neither

was he romancing when he said, the day was not

distant when Peaches, Nectarines, and Apricots, at

present far beyond the i-each of the merchant's clerk,

would be to him familiar things, and thousands of little

suburban gardens would have their cheap orchard-

houses, in which the tired tradesman would feel re-

freshed in the pleasant evenings of summer, by the

mere act of pinching off the young , and tender

shoots of his Peach-trees, and inhaling the sweet

perfume. His sons now live, not only to see all

their father predicted grow into existence, but to

bear testimony to the fact that those sceptics who
prophesied that orchard-houses would never lower

the ijrice of fruit in the market, are now building

and stocking substantial gigantic houses all over the

country. Not to supersede, but to supplement their

Peach, Plum, Fig, and Cherry houses ; not to do
away with their leviathan Royal Georges and other
standard kinds of fruit-trees, but to enable them to
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keep abreast of the times, and to test the new kinds
now so formidably numerous.

To the lover of horticulture, be he amateur or pro-
fessional, the management and testing of a number of
new kinds of fruit is a most interesting, nay, a fasci-

nating occcupation. To the owner of a small garden
the orchard-house affords more pleasure than any
other structure, and to the merchant who now in-

vests large sums of money in cheap but substantial

glass structures, the return, whether it lowers the
price of fruit or not, is certainly satisfactory. A few
years ago a gentleman applied to me for a list of

the best kinds of Peaches and Nectarines for orchard-

house culture, and he is now producing over one
thousand dozen of fruit in

good seasons. Others are

doing the same, with the

natural result that Covent

Garden quotations are now
much lower than they

were, be the cause what it

may.

Eeference to Dr. Hogg's
"Fruit Manual" shows
tiiat we now have ninety-

eight varieties of Peaches,

thirty - five varieties of

Nectarines, and seventy of

Figs described and classi-

fied. The orchard-house

now enables the profes-

sional grower to test a great

number of these within

reasonable limits before he

transfers them to his extensive training-houses proper.

Cherries the learned author divides into eight races,

consisting of Red and Black Geans, Black and White
Hearts, Black and Eed J)ukes, Black and Red
MoreUos, in all one hundred and fifteen varieties.

The one hundred and fifty-six varieties of Plums he

divides into Nectarines, Gages, Orleans, Apricots,

Prunes, Pedrigons, Imperials, and Mii-abelles. These

he subdivides into free-stones and cling-stones. All

are not suitable for growing under glass, but many
of them are, and the only way in which the old

friends with new names or sterling new kinds can be

practically proved is, by growing and fruiting them

in pots. To the amateur such formidable lists are

bewildering ; to the nurseryman they are probably

injurious ; but in order to enable the cultivator to

make a judicious selection, lists of kinds suitable for

special purposes will hereafter be given.

Of Pears nothing has as yet been said ; but when
grown on the Quince stock, and protected from

spring frosts, all the best dessert Idnds are worthy of

a place under glass, where they form most beautiful

rig. 1.—PoETABLE Lean-to Oechakd-house.
(Tenant's Fixture.)

pyramids and bushes, from which fruit of the first

size and quality can be obtained.

Houses.—The original orchard-house in its sim-

plest form was a plain glazed unbeated structure,

varying in size, ugliness, and aspect, to meet the re-

quirements of the owner, and the space at disposal.

This, thanks to our Popular Educators, has given

way to more elegant and substantial, but none the

less inexpensive houses, varying from ten to thirty

feet in width, thirty to two hundred feet in length,

and ten to fourteen feet in height. Where good
walls covered with established trees exist, the lean-

to, similar to a plain vinery, is best adapted to early

culture, as the wall affords

shelter from piercing

winds. The trees on the

walls, which absorb sun-

heat, give the earliest fruit,

while one or two rows of

trees in pots placed on the

front border give variety

in succession. This house

is easily built as a ten-

ant's fixture, as shown in

Fig. 1.

For intermediate pur-

poses the unequal span,

with the longest side facing

the south or south-west, is

strongly recommended, as

it answerswell for Peaches,

Nectarines,FigsandStraw-

berries, stm the cream of

the cream of our orchard-house fruits. All the finer

kinds of fruit, including the best mid-season Peaches,

being in pots, and portable, the roof may either be

fixed for obtaining the benefit of a maximum of Hght,

or it may bexomposed of portable lights in the frame-

work resting on iron standards. One or two pipes

placed along the back and front will be abimdantly

plentiful, and ventilation at the apex and front must

be on a very liberal scale.

For general market purposes, or for growing a

large mixed collection of trees, including Plums,

Pears, and Cherries, the true span with one end

facing the south, the other the north, is to be pre-

ferred. A house of this kind should not be less than

twenty feet in width, ten to fourteen feet in height,

and sixty to one hundred feet in length. It will then

admit of a raised border in the centre and narrow
ones on each side and along the ends. The doors

should be double or folding, and high, for the conve-

nience of moving large trees in pots or tubs ; and the

gravel paths neatly edged with tiles, s'one-kerbiug;

or a few courses of four-and-a-half brickwork where
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the borders are raised will make a neat finish, and

answer every purpose quite as well as an expensive

floor of flags or tiles. External iDorders being un-

necessary, the foundations of the Orchard-house may
he laid solid with the cheapest materia:ls that can be

obtained in the district, or, like the excellent houses

erected by Mr. Pearson of Chilwell, near Nottingham,

the framework may be composed of iron pillars placed

ten feet apart, with iron purlins, tie-rods, and supports.

These houses, which are the neatest, lightest, and

most pleasing structures that can be met with, are

buUt by Messrs. Foster and Pearson, of Beeston, and

they certainly do great credit to the designers. More-

Ventilation, which should be abundant, may be

secured by means of side-lights hinged to the top

plate, and opening outwards with a longitudinal rod

and lever, as in Fig. 3. The roof may be composed

of movable lights, or it may be what is termed

" fixed," as the trees being in pots, they can be re-

moved to the open air after the crop is gathered and

the wood is ripe. Top ventilation should, however,

be abundantly provided, as all fruit-trees which are

hardy, notably the Plums, Pears, and Cherries, cannot

have too much air during the time they are in flower

and setting their fruit, and again when it is laying on

colour and ripening.

Fig. 2.

—

Mk. Pearson's Labqe Spah-roofed ORCKARD-HOnsE.

over, they are cheap, durable, and movable, three

qualities wliich should recommend them to the general

public.

Fig. 2 is a view of the large orchard-house built

by Mr. Pearson. It covers 2,700 square feet, and

cost about Is. 8d. per square foot, and is finished in a

style fit for any gentleman's garden. Fig. 3 is a

section of it.

Fig. 4 is a section of another of that gentleman's

houses. It is fourteen feet in width, the framework is

composed of iron, and the lights, made of wood, can be

removed at pleasure. For the amateur or tenant who
may be willing to build, but is unwilling to leave the

structure behind him, this is a very suitable house, as

it can be taken down, i'emoved, and erected on another

site without breakage or injury. All the parts of

these houses being cast of uniform size, the sections

can be repeated to any length, and neat structures,

with all the latest improvements in ventilation and
glazing, can be secured at a very cheap rate.

Heating.—Last, but not least important, every

house should be furnished with hot-water pipes for

keeping the atmosphere dry and buoyant when the

trees are in flower, and an excess of cold moisture

is more injurious than frost itself. Many of the

earliest trees wiU be in flower in March, a period at

which we often have shai-p frosts, when, even with

the protection of twenty-one-ounce glass, an unheated
house is not always safe. But frost is not the only

enemy ; a continuance of dark, dull, foggy weather

causes the petals of the ilowers to damp, and renders

the pollen inert and unfit for the performance of its

office. Again, where the house is to be made the

most of by turning it into a Chrysanthemum house or

conservatory through the early winter, warmth vrith

a constant circulation of air are essentials that should

not be lost sight of.

"Water.'—If the owner of an orchard-house were

to overlook a liberal provision of this element, sue-
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-cessful culture would be impossiWe. Therefore
-tanks should be provided for catching all the rain-

water that falls on the roof of every house and
building within easy reach. Soft water answers best
for syringing, as it is free from lime, and does not
leave a deposit on the" fruit. Next to this, water from
au open tank or i-unning stream, after it has been
warmed and exposed to the atmosphere, answers very
well for watering the trees and damping the floors.

€old spring-water, which one would choose for do-
mestic purposes, is objectionable, as it chills and
checks the tender foliage, and carries away the
.stimulating matter contained in the compost and top

used in a diluted state after the fruit is set, and when
the roots of the trees are in the greatest activity.

Where these drainings caimot be obtained, good
liquid can bo made by placing bags filled with animal

manure in the tanks provided for root-watering, but
never in those from which water for syringing is

obtained. As all fruit-trees thrive upon a change of

food, weak guano-water and soot-water may be used

alternately with great advantage. The latter in a

weak clarified state may also be used for occasional

syringing on fine evenings after the house is closed.

When soot-water is judiciously used, all stone-fruit

trees soon put on a dark green luxuriant growth of

Fig. 3.—Sectioh op Mb. Pbaksoit's House. [ScaXe: Sfeettolinch.)

•dressing. In dry seasons, -when an abundance of

water is imperative, the soft water should be hus-

banded for syringing with. Pond or river water

should be used for watering and cleansing purposes,

and spring-water, well warmed and aerated, should

only be used when the others fail.

In large houses a system of watering with the

hose wiU economise labour, provided elevated tanks

can be constructed for giving pressure. This, how-

ever, cannot always be secured ; but be the system

what it may, the supply must be plentiful and

regular, as once allowed to become thoroughly dry at

the root, the chances are ten to one in favour of a

pot-tree being ruined for the season.

Stimulants.—^Equally important is provision for

supplying trees in pots with stimulating liquid. For

general purposes there is nothing better than the

drainings from cow-sheds, piggeries, or the frame-

ground. This, it must be borne in niind, should be

wood and foliage; but the amateur must bear in

mind that stimulants should be administered with a

careful hand, as ammonia in excess very often para-

lyses the roots, if it does not completely kill them.

Compost.—Where it can be obtained, good stiff

loam of a calcareous nature, in which Hoses and
Strawberries grow well, when mixed with proper

correctives, will be found suitable for all stone-fruit

trees. This should be cut and stacked in thin ridges

in the open air a few months before it is wanted for

use. Summer drought or winter frost will then

pulverise the soil and destroy wire-worm, as well as

the larvae of insects, before it is taken for use.

Pears and Figs grow and fruit well in what is

termed a soft, sandy loam, which would be too

light for stone-fruit trees ; not that the latter would
refuse to grow in it, and grow well, but the fruit

would not be so fine, neither woidd it pass the stoning

process so well as it would in a loam of heavier
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texture; therefore, if the two loams can te ob-

tained, they should be stacked separately, where

they can be protected from heavy rain and snow

through the winter.

The best correctives or materials for keeping the

sou sweet, open, and pervious to water, are old lime

rubble, hairy plaster from chips or bits of wood,

charcoal, burnt earth, or broken bricks. "When one

or all of these materials have been obtained—the first

is indispensable, as stone-fruit trees revel in old Hme

rubble—two-thirds of the loam roughly chopped,

one-third of rubble, and twelve per cent, of crushed

bones should be thoroughly mixed and kept dry for

some two or three weeks before the trees are ready

for potting. Animal manure, unless the soil is very

poor, need not be used, at least at first, as newly-

potted trees will grow fast

enough without it ; but

when it is required, old dry

cow-dung from the feeding

stalls, where com and cake

are given to the animals,

will be found an excellent

stimulant for mixing with

light soils, while horse ma-

nure wiU be most suitable

for heavy, clayey loams.

The owner of broad acres

will have no difficulty

in obtaining the preceding

materials, which are the

best ; but what must be said to the tradesman, the

merchant's clerk, and the masses living in and near

large towns ? In populous districts where the demo-

lition of old, and the erection of new buUdings is

constantly going on, debris from the one, and the

new soil from the foundations of the other, can gene-

rally >be obtained. It may be too light or too heavy

;

but being fresh it can be corrected by the addition

of marl, ordinary garden soil, burnt earth, or par-

ings and scrapings from lime-stone roads. If the

main staple cannot be obtained in sufficient quan-

tity, good ordinary garden soil, lime rubble, and

crushed bones will together make up a 'compost in

which any kind of fruit-tree will grow and produce

good fruit.

Selection of Trees "Where tinfe is of more

value than money, one season can be saved by pur-

chasing trees established in pots, but they do not

always grow and fruit so well as home-grown trees,

at least until they have been re-potted and brought

under the practical grower's special treatment.

Many nurserymen keep a large stock of established

trees by them, and offer them at a reasonable price

;

carriage and packing, however, form a, heavy item.

Tenant's Property)

and on this account many growers prefer forming-

their own trees.

Assuming then that a selection of Peaches and

Nectarines, which justly head the list of orchard-

house trees, has been decided upon, the "maiden"

tree should always be chosen, as it is young, cheap,

and suitable for growing into bush, pjTamid, or

cordon. If possible, the experienced grower should

select his own trees, while others who are not,so well

skilled may safely entmst their orders td any re-

spectable nurseryman. Early autumn, before lifting

is commenced, is the best time to choose the trees ;

it is also the proper time to pot them up, as they then

form fresh rootlets before they go finally to rest for

the winter. If well grown on clean stocks which

suit them, good " maidens " will be from three to

four feet in height, weE
fumiahed with side shoots,

send the union with the

stock will be clean and free

from gum or blemish.

Potting. — As future

success greatly depends

upon the way in which

the trees are potted, every-

thing should be in readi-

ness for use on their arrival

from the nursery.

Clean pots from nine to

twelve inches in diameter

wUl be quite large enough for the first fruiting year,

and these should be prepared in the following

manner :

—
"With a hammer increase the size of the

hole at the bottom, place a large flat crock, convex

side upwards, over it, then follow with one and a

half to two inches of finer particles, fiee from dust

or dirt, scatter a little soot over the surface to keep

back worms, and place them handy for use. Prepare

trees by cutting away aU mutilated pieces of the

roots, shorten back the strongest, and arrange them

in two sizes. If the compost is dry enough to bear

great pressure without becoming adhesive, introduce

a few handfuls of the roughest pieces of turf, make

it very fii-m with a short rammer, place the tree in

the centre of the pot, and work the finer parts of the

soil well in amongst the roots. Ram well as the

work proceeds, and finish off one inch below the rim

to allow for supplying water. If the autumn is fine

and warm, place the trees on a sheltered sunny

border out of doors ; if cold and wet, set them in

a cold, airy house. "When all the trees are

potted and arranged, give a little water to settle

the soil about the roots, and dew them over

with the syringe on fine days to keep the buds

fresh and plump. Attach a neat indelible label

'

True Span Okchaeb-house {Portable and
8 feet to 1 mch.
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or number to each tree, and defer pruning until

the spring.

"With the exception of Figs, which should be

thoroughly established in their pots before they go
to rest, the above, directions apply to the potting of

all kinds of fruit-trees for orchard-house culture, as

the secret of success consists in having clean, dry pots

and crocks, and dry compost, which will bear ram-

ming until it is as firm as the old pasture from

which it has been taken. The largest quantity of

food is then placed in the smallest possible space,

but little room is left for the retention of water

;

and the roots, in a resisting medium which they

enjoy, form an abundance of spongioles by the time

the buds start into gi'owth in the spring.

It is hardly necessary to inform even the inexperi-

enced in orchard-house culture, that maiden trees

potted in October are not expected to bear fruit the

following season. Therefore, they must be stored as

close as they will stand in a cold house, where the

pots can be well protected from frost and drought,

with dry fern, litter, or spent tan. Here they may
remain until .the following February, when the little

pruning they may require must be performed. But

notwithstanding the fact that the Peaches and Nec-

tarines will not produce fruit, it must not be assumed

that the orchard-house will be for a whole year

fruitless and useless. Therefore, while our pot-trees

are snugly tucked up in their winter quarters, we
win endeavour to show how, during the first season,

the house can be made the most of. Plums, Pears

on the Quince stock, and Ciherries on the Mahaleb,

cither as pyramids or bushes, can always be ob-

tained beautifully furnished with flower-buds.

Thpse, if potted up with the Poaches in October,

will produce fruit the following year. The same

compost and the same treatment recommended for

Peaches will suit tbem, but it is not absolutely

necessary that they be wintered under glass, pro-

vided the pots are secured from, frost, and the buds

are protected from birds. Then, again, there are

Tomatoe?. with which every scrap of unoccupied

space can be made profitable ; and, last but not least

important, we ha%'e the finest-flavoured Strawberries

for giving a supply of fruit before, and for some

time after, they appear in the open air.

In order to have Strawberries properly prepared

for forcing, it will be necessary to hark back to the

end of June. About that time, earlier if runners

are ready, take clean five-inch pots for early kinds,

and six-inch pots for late ones. Crock them well,

but not to any great depth, sa3' one inch of crocks

in each; then to two-thirds of strong calcareous

loam, add one-third of rotten manure, and twelve

per cent, of bone-dust, mix well, and place the

compost in an airy shed to dry. "When it is in a

fit state for ramming without becoming adhesive,

commence filling the pots by sprinkling a pinch of

soot over the crocks to keep back worms ; then a

few handfuls of the roughest of the compost, which

must be well pounded with a short rammer, until it

is as firm as the pasture from which the loam was
obtained. Continue this process until a sufScient

number of pots are filled nearly level with the rim.

Convey the pots to the Strawberry beds, and place

them in blocks or rows near the outside, as there the

runners wiU be strong, sturdy, and vigorous. Place

one good runner that is about forming roots on the

centre of each pot, and secure it with a short birch

or wire peg.

Give each pot enough water to moisten the whole of

the soil, and continue the supply every evening if the

weather be dry. In three weeks examine the pots, and

if the roots have reached the crocks, detach them
from the parents, and remove the pots to a light airy

situation to complete and ripen their growth. Worms
having a great liking for the rich, moist compost,

the station should be well faced with pounded

cinders or coal-ashes, to keep thepa from entering

the pots. Keep the plants well suppHed with water,

remove all runners, and increase the distance be-

tween the pots to let in light, and to prevent the

foliage from becoming " drawn." If the compost is

rich, and the plants make robust growth, do not ap-

ply stimulants, as grossness produces double crowns

which throw up two scapes. Moderate growth results

in one well-ripened crown, from which an abundance

of the finest fruit is obtained. Towards the end of

October plunge the pots up to the rim in some non-

conducting material free from worms, quite out in

the open, where the plants can have full exposure to

rain and snow, and have a few sprays of bracken

thrown over the crowns in very severe weather.

Like the stone-fruit trees of which notice has

already been taken, the roots of Strawberries in

pots should never be allowed to feel the want of

water. Therefore, exposure to the elements wiU be

less likely to lead to mishaps than coddling and

starving them on dry floors or shelves in cold, arid

houses. Towards the end of January the plants

may be taken into the orchard-house, either in

batches for succession, or in a body where profit

from early fruit is an object.

AUTUMN-POTTED TREES.

First Year's Management. — Pyramids—
Pruning and Pinching.—Having decided upon the

style of tree or trees best adapted to the house, the

end of February will be a suitable time to cut back

the side shoots. If a pyramid be wanted, they must

be cut back to within a few inches of the stem near

the base, and to a single bud near the apex, the
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leader being shortened more or less according to its

state of ripeness. If clean, straight, and well grown,

Fig. 5 wiU he a fair representation of a maiden Peach

after it has heen pruned and ready for starting into

growth. By the end of May the huds on the side

shoots, and others on the main stem, wiU have

formed numerous young growths, which must he

pinched when they have made four or five leaves,

not taking into account

the one or two small

ones near the hase

;

closer where there is

likely to be a scarcity

of wood. In a short

time these pinched

shoots wiU throw out a

fresh break of laterals

which must be pinched

at the third leaf, and

so on until the end of

July, by which time a

close pyramid plenti-

fully furnished with

blossom-buds will have

been formed. If the

height of the house

admits the leader to

extend a foot, then take

out the point to induce

aide breaks. Repeat

this process as often as

may be necessary, and

keep all sub - laterals

pinched when they

have made three leaves.

Bttsh Trees. — The
bush tree (Fig. 1), a

form moat generally

met with, can be made

by shortening back the

stem of a maiden to

within twelve inches of

the union of the bud with the stock ; all side shoots,

if any have been formed so near the base, being cut

back to a single bud. When both pyramid and bush

forms are wanted, the tallest .and best-fumished

maidens should be selected for the first, as the side

shoots which have been made in the preceding seaaon

at once form the framework of the future tree;

while maidens having a number of dormant buds
near the base make the best bushes, as they break

evenly into as many well-balanced shoots in the

following season. If any of these side shoots show a

tendency to take the lead, pinch out the points when
they have grown a foot, and continue this process if

necessary, until last of all the weakest will become

Fig. 5.—3Iaideu Peach
pruned to form a
Pyramid.

strong enough for stopping. If, as is rarely the

case, aU the shoots start away equally strong, this

consecutive stopping of the bush trees wiU not be

necessary, but all of them should be pinched about

the end of July, to throw up the flower-buds which

have formed near the base of each shoot.

Cordons.—^When it is desirable to form cordons, the

tallest and cleanest-stemmed maidens, should be

selected. If ripened up

to the terminal bud

thoy may be left the

fuU length, otherwise

they may be shortened

back one-third of their

length. As these trees

are generally placed

eighteen to twenty-

four inches apart, and

trained obliquely, ver-

ticajEy, or horizontally

against back walls or

trellises, aU. the aide

shoots should be cut in

close home where a bud

has been formed at the

base, but as many of

them form the first bud

two or three inches

away from the main
stem, the cut must not

be made below that

bud, otherwise that

particular break will

be lost. AU the buds

will then break away
evenly together, but all

will not be of equal

strength, therefore

pinching must receive

timely attention, as it

is by judicious pinching

more than by pruning

that handsome trees of this and the preceding forms

can be obtained. Some pinch their cordons as soon

as they have made three leaves with buds at the base

of each leaf, others allow them to make five or six

leaves ; but if well furnished with buds, close stop-

ping answers best. The experienced can tell at once

when and where to pinch ; but, like the thinning of

grapes, it is an art which can only be attained by
observation and experience.

Arrangement of the Trees.—"When all the

trees have been pruned, wash them with warm soap-

water, also wash the pots, and see that the apertures

have not been tampered with by worms, then proceed

6.—The Pyramid formed and
in bearing.
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to arrange them in the following manner. Place

Figa where they can have the benefit of the most

heat, then follow with Peaches and Nectarines,

Apricots, Plums, Cherries, and Pears. Let the

tallest trees occupy the centre of the house, aiTange

the bushes along the sides, and place the Straw-

berries on the shelves or side tables. The latter,

prior to being taken in, should be cleansed, well

rammed, watered with lime-water to destroy worms,

and top-dressed with equal parts of rich loam and
rotten manure. The dis-

tance from tree to tree need

not exceed three feet the

first year ; in small narrow

houses they may stand

closer, but in large struc-

tures Hke Fig. 2, where it

is necessary to get in

amongst them, nothing will

be gained by overcrowding.

They should not, certainly,

during the first season, be

placed on the surface of

rich borders, otherwise the

roots will leave the pots

and find their way down-

wards, when the growths

will become gross, watery,

and sparely set with blos-

som-buds. Moreover, the

inducement to fill the pots

with fibrous roots will no

longer prevail, the compost

•will become sour, and the

trees will receive a violent

check when those truant

roots are severed in the

autumn. Neglect of this

important matter during

the time the trees are in

course of formation has led to many failures, when

the system instead of the management has been

condemned.

To steer clear of this danger, let each pot be

placed upon two bricks or tiles, a space being left

between the bricks for the outlet of water. The

latter will then pass away freely, healthy roots will

take full possession of the closely-rammed compost,

and the growths wiU be short^jointed, floriferous,

and well ripened by the end of September.

As detailed management of the house will be fully

entered into in the second or fruiting year, it will

not be necessary to prolong this section by giving it

at this stage. Therefore, the end of September

having arrived, Plums, Pears,, and Chemes from

which the fruit has been gathered, also Peaches and

Kg. 7 —Bush Tree (Lord Napier Nectarine),

Nectarines which have not borne fruit, may be

placed out of doors, where they can be properly

supplied with water, and receive the benefit of

autumnal rains. But on no account must the roots

be allowed to become dry, otherwise the trees, being

now furnished with flower-buds, will most certainly

past them when they ought to be expanding in the

spring.

To relieve the amateur, for whom these pages are

written, from doubt upon the performance of the

operations to which atten-

tion win be given in the

succeeding papers, it may
be well to say that rich

top-dressings, which play

such an important part in

the pot-culture not only

of fruit-trees but of every-

thing, will not be required

the first or preparatory

year. Neither will it be

necessary or advisable to

pot or re-pot any of the

trees, at least those which

are of home -make, and

have been grown in eleven

and twelve-inch pots. If

the pots are unusually full

of spongioles so much the

better ; this condition will

be what the tyro who fol-

lows these directions may
expect ; but instead of cast-

ing away the bird in hand

by re-potting, let him drop

all such pot-bound trees

into clean empty pots just

large enough to receive

them when he houses them

in the month of January.

Indeed, it is an excellent plan to place every orchard-

house tree in a second pot with an enlarged aperture,

not only to economise watering through the dog-

days, but to protect the thousands of roots which

ought to be clustering round the sides, if the trees are

to produce fruit in quantity and quality worthy of our

time. In neat well-kept place's the pots used for this

purpose should be clean or new, and of uniform size

;

or, better still, the handsome and cheap terra-cotta

vases manufactured by Matthews, of "Weston-super-

Mare, and 'others, are specially designed for this

use in conservatories. Such vases can be used with

or without the saucers for pot fruit-trees, and are

invaluable for hiding the pots of specimen Chrysan-

themums when the orchard-house is transformed.

into a conservatory through the winter.
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FBENS.
By Jaues Britten, F.L.S.

Brainea insignis.—Among the smaller-grow-

ing tree-ferns there are none more deserving of

cultivation than this, the only species of the genus.

It is a handsome plant, with a stem—in fully-

developed specimens—three or four feet in height,

and three or four inches in thickness, and dark

green, leathery, simply-pinnate fronds, with serrated

pinna3. Sometimes the fronds attain a length of

three feet, and in healthy, weU-grown specimens

foi-m a heautiful crown of foliage. It is a native

of Hong Kong and the Khasya Hills. It might

reasonahly enough he expected that a Hong Kong
plant would under cultivation thrive in a cool

house ; hut imported stems, placed in an inter-

mediate and cool house, have not, as far as our ex-

perience extends, justified such a course of treatment.

On the other hand, they have succeeded thoroughly

well in a stove, the fronds heing much larger and

finer, and the plants growing more freely in the

warmer temperature. Brainea, too, is one of the

few tree-ferns which can readily be raised from

spores, if such a method be followed as that recom-

mended for Adiantums at the commencement of

these articles. During the season of growth an
abundance of water is necessary ; merely wetting the

soil in which the plants are potted is not sufficient.

The stems should be kept moist, and the entire plant

frequently wetted overhead. In winter a partial

drying ofi is desirable, though not necessary, and

the temperature may be lowered and the atmosphere

kept drier. Peat is the best soil for Braineas, and

care must be taken to thoroughly drain the pots, in

order to prevent any possibility of stagnatiod from

the copious supply of water necessary to the well-

being of the plants when growing. Provided direct

sunlight is guarded against, too much light cannot

well be given.

Ceratoptaris.—The genus Ceratoptcris is a very

interesting, and moreover a rather anomalous one,

different authorities placing it in different groups,

and some maintaining it as a tribe by itself. C.

thalictroides is the only species, and it is widely

distributed throughout the trojjics. In the " Synop-
sis Filicum" the following countries are particu-

larised ; Mexico and the West Indies southward to

Brazil ; the Punjaub southward to tropical Australia,

Madagascar, Angola, and west tropical Africa. It

is one if the few ferns of truly annual duration, and
moreover is perhaps the only one which can be
classed as truly aquatic. It is always found either

floating or attached to the soil in shallow, still, or

slightly-moving waters. The stout, tufted, thick,

inflated stipes are filled with large air-cells, a pro-

vision which serves to render the plant buoyant

enough for its watery home. The fronds are light

green in colour, succulent in texture, the barren

ones floating, simple or slightly divided when

young, twice or thrice cut, with narrow linear

segments when mature; the fertile ones are more

finely cut, the segments being much narrower. The

young succulent foliage of this fern is boiled and

eaten as a vegetable by the poorer classes in the

Indian Archipelago.

Cultivation.— Wherever tropicEil aquatics are

grown, this fern can be cultivated without trouble.

The spores should be sown in spring in a shallow

pan of loamy soil made wet Uke mud, and kept

constantly moist. When the plants have attained

a sufficient size they are best potted in pans or pots,

and these submerged an inch or two in a larger

vessel, or in the tank in which such plants as the

exotic Water Lilies, &c., are grown. They thrive

well enough even if planted out amongst the muddy
soil which is usually found best for such subjects as

the Sacred Bean, Nelmnhium speciosum, &c. ; but

the conditions most favourable for the full develop-

ment of this strange fern obtain in the tropical

Water Lily tank. The fronds—the sterile ones

—

are very proliferous, and, floating on the surface of

the water, soon produce a crop of young plants ; if,

however, by means of stakes they are prevented

from touching the water, the gemmae do not de-

velop into plantlets. In autumn the pot in which

the parent plant is growing should have its rim

raised above the level of the water in order to

allow a crop of spores to sow themselves on the

muddy surface ; the next spring these "will germinate

freely, and thus the necessity of saving spores and

re-sowing wiU be obviated.

The "Wood'wardias.— Woodwardia belongs to

the tribe Blechneai, of which Blechnum, Doodia, and
Sadleria are the only other genera. It is a small

genus of some half-dozen species, five of -which at

any rate are in cultivation. They are essentially

cool ferns, and thrive well in the cool green-house

or unheated conservatory. Unlike most other ferns

in habit, they are decidedly worth growing for their

distinct aspect. They occur in the northern tem-

perate zone of both hemispheres, and are naturally

divided into three groups, each containing a couple

of species. In the first one {TT. radicans and
W. oricntalis) the fronds are uniform, and the veins

form at least one series of areolations between the

sori and the margin. The second group {W. vir-

ginica and W. japoniea) also has fronds alike in

outline—that is to say, the fertile ones do not differ

in shape from the barren ones ; but the veins are
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all free between the sori and the margin. The re-

presentatiTe of the remaining group {W. areolata)

has dimorphous fronds, and the veins everywhere
anastomose, or run into eeich other. AH have linear

or linear-ohlong sori, sunk in cavities of the frond,

placed in single rows parallel with and contiguoas

to the midribs of the pinnae and pinnules. For
convenience of reference, the species—as in the other

genera already treated in this work— aro arranged

in alphabetical order, and not in their botanical

sequence.

W. areolata, a rather rare fern, occurs in bogs in

the United States from Massachusetts to Florida.

The fronds are pinnatifid, the sterile ones (twelve

to eighteen inches high) with lanceolate serrulate

divisions, united by a broad wing ; the fertile fronds

are taller, with narrowly-linear, almost disconnected,

divisions. This species is frequently met with in

"books and gardens under the name of TT. angustifolia.

W. japonica, from China and Japan, is a handsome
plant, with dark green fronds. The erect stipes,

which are scaiy below, measure from six to twelve

inches in length, and the broadly-ovate bipinnatifid

fronds are from, twelve to eighteen inches long by
nine to twelve inches broad. In W. orientalis, the

erect stipe is densely clothed at the base with large

linear-lanceolate scales. The fronds vary from fovu:

to eight feet long by twelve to eighteen inches

broad, and the lanceolate pinnae, sometimes more

than a foot in length, are cut down below nearly to

the rachis into sinuated or pinnatifid pinnules. Xot
unfrequently the upper surface of the frond pro-

duces a large crop of gemmiferous buds, from which

a stock of young plants is easily and rapidly raised.

Jf. radicans—^the only member of the genus which

is represented in the flora of Europe—is wild in

IMadeira and the Canaries, Spain, Italy, Sicily,

Uorthem India, Java, Califomia, Mexico, and

Ouatemala. It has dark green fronds, three to six

feet long by twelve to eighteen inches broad ; the

pinnae are lanceolate, and are cut iovm below within

a short distance of the rachis into finely-toothed

lanceolate pinnules. .Like the last-named species,

this very often develops young plantlets at the base

of the pinnae ; but they are usually fewer in number

and larger in size. The tip of the frond, too, it it

rests on a damp snr&ce, readily roots, and forms

a new plant. W. virginiea has pinnate fronds two

to three feet in height, with numerous lanceolate

pinnatifid pinnae ; it is a native of Bermuda, Canada,

and the United States from Vermont to Florida.

Cultivation.—In many parts of this country the

species above mentioned are quite hardy, and all will

thrive in the unheated green-house, particularly if

planted out in a moist spot amongst peat and leaf.

They are all strong-growing ferns, and practically

will succeed in good loam, provided drainage suffi-

cient is given to guard against stagnant moisture.

A copious supply of water is necessarj', and shading

is hardly needed.

The Osmundas.—The genera Oamunda and

Todea together form a distinct sub-order of ferns

—

viz., Osmundacete, Only some half-dozen species of

Osinunda are known, and nearly all these are in cul-

tivation. The British representative of the genus is

the well-known Eoyal Fern, the most stately and

beautiful of European members of the fern kingdom

;

this, too, is the one which is the most widely dis-

tributed—the only Osmunda, in fact, which extends

to southern temperate latitudes. Both in a state of

nature and under cultivation this varies a great deal,

and a, number of natural :tnd artificially produced

forms have received from time to time distinctive

names. All the species sire quite hardy in this

country, with the single exception of O. Javanica

,

and this too, if imported from its most northern

habitats, would, in all probability, prove as hardy as

its congeners.

In 0. einnamoinea—the Cinnamon Fern, so called

on account of the cinnamon-coloured sporangia—the

fertile and barren fronds are normally quite separate

,

the latter are simply pinnate, the pinnte being cut

down nearly to the lachis into close oblong lobes.

The fertile fronds are contracted and twice pinnate.

When young every part of the plant is covered with

rusty-brown wool, which, however, quite disappears

from the sterile fronds when fuUy matured. Under
favourable conditions this species will attain a height

of about five feet. It grows in large bunches, the

fertile fronds in the centre, one to two feet long,

perfecting fruit as they unfold, and decaying before

the steiile fronds get their growth. The geographical

distribution of 0. cinnamomea is from Newfoundland

and Canada to Mexico, the West Indies, Guatemala,

Xew Grenada, and the Organ Moimtains.

0. Claytoniana is a somewhat smaller-growing

plant than the last-named, rarely attaining more
.than two or three feet in height. Instead of the

fructification, however, being produced by sepa-

rate fronds, it is developed on separate pinnae about

the middle or near the apex of the frond. "When

young the fronds are clothed with loose, rusty-

coloured wool, but become smooth by the time they

are fully imfolded, when the colour is a soft,

pleasing green. This species is found in Canada,

throughout the United States, and in the Himalayas,

where it ascends to elevations of 10,000 feet above

sea-;level.

0. javanica is a very distinct species, with simply-

pinnate, leathery, smooth fronds, one to three feet

long by eight to twelve inches broad; the fertile
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pinnSB aie shorter than the others, and are made up
of numerous close but distinct oblong sessile clusters.

This is a handsome dark green foliage plant, well

worth growing for decorative purposes in the green-

house or cool conservatory. It occurs in a wijd state

from Kamschatka to Java and Ceylon. Probably the

only other Osmunda in cultivation in this country is

the ubiquitous Flowering Fern, 0. regalis, which

is found widely distributed over both hemispheres.

The name '
' Flowering Fern " is owing to the fact

of the crowded fertile pinnules forming a copious

panicle at the top of the large fronds. The many-
headed root-stock, densely clothed with matted

fibres, sometimes attains a height of a couple of feet,

and is extremely hard. The height of the fronds

varies a good deal ; around the margins of some of

the Irish lakes they are not unfrequently met with

eight, ten, and even twelve feet high.

CuUivation.— AH the Osmundas are essentially

water-lovers ; they affect boggy spots and damp
woods, and attain their highest development in

sheltered shady places, where the roots can revel in

a constant and abundant supply of water. Peaty

or hoggj' soil suits them best, and in this, provided

the necessary moisture is present, the fronds grow

larger and finer than in any other soU. They,

however, will thrive in almost any garden soU to

which has been added a good proportion of leaf-

mould. 0. palustris, a variety of 0. regalis, which

occurs in Central America and Brazil, is a very grace-

ful and beautiful plant. For garden purposes it is

abundantly distinct from the type, and its young

fronds, which are a fine red colour when first un-

folded, render it a very valuable decorative plant.

It is readily raised from spores, and by this means

is largely propagated by some of the growers who

supply Covent Grarden. There are few more distinct

and striking ferns in a small state, and none which

are more rapidly and more easUy grown.

The Polypodiums Probably few ferns ex-

hibit greater contrasts in size and general aspect, and

in the texture and cutting of the fronds, than do

some of the species of Polypodkm, the largest genus

in the fern kingdom. No less than four hundred and

fifty species are described in the " Synopsis Fihcum,"

and the genus is represented in all regions, but most

numerously within the tropics. As understood in

the standard work just mentioned, the genus Poly-

podium includes all the ferns belonging to the tribe

Polypodiaceai, and is characterised by the round or

rarely oblong sori—not more than twice as long as

broad—being situated on the back of the lobes. By

some authors the following names, arranged in alpha-

betical order, are made to represent distinct genera,

but in the " Synopsis Filicum" they simply constitute

54

more or less distinctly marked sections of Polypodium

—viz., Campyloneuron, Cyrtomiphlebium, Bictyopteria,

Drynaria, Goniophlebium, Goniopteris, Grammitia,

JS'iphobolua, Phegopteris, Phlebodium, Phymalodea. It

appears desirable to mention these, as not unfre-

quently they are used in nurserymen's .catalogues

and in horticultural Hterature. As, however, the

specific name is nearly always the same, no matter

under what genus the species may be placed, there

will be no difficulty in recognising the ferns spoken

of, and identifying those described in these pages.

Amongst others, the late Mr. J. Smith, formerly

curator of the Royal Gai-dens, Kew, considers Phle-

bodium as a good genus; therefore Phlebodium

aureum of his numerous works on ferns will be

readily found in these notes under the same specific

name, viz., Polypodium aureum. (See p. 84.)

There are two principal divisions of this huge

genus, well markedby a decided difference in growth,

and both these are represented within the limits of

the British flora.

If a plant of the common Polypody {Polypodium

vulgare) be examined, it will be seen that its fronds

are produced singly from the sides of a creeping pro-

gressing stem, which has its accrescent apex always

in advance of its young developing frond, each suc-

cessive frond being produced singly from -special

nodes, formed at more or less distance apart, and in

an alternate manner on the sides of the progressing

axis ; the foot or base of attachment of the frond

forming with the node a distinct and well-marked

articulation or joint, which ultimately becomes the

point of separation of the mature frond, the node

remaining permanent in the form of a round, more

or less elevated cicatrix. This mode of growth has

been called Eremobrya by Mr. Smith, and may be

taken as the type of one of his three great divisions

of the fern family. The Oak and Beech Ferns

(P. Dryopteria and P. Phegopteris) are, on the other

hand, representatives of the second of his divisions,

viz., Desmobrya, and a casual examination of either

of these will show that the stipes are not articulate

with the root-stock, and that after the death of the

fronds they remain attached. Only a selection of the

best and most striking species of those in cultivation

at the present time in this country is given below.

STOVE KIKDS.

P. ai'gustifolium, a very variable species, ranging

from Cuba and Mexico to Peru and Brazil, has a

stout rhizome, clothed with deciduous brown lance-

shaped scales, and leathery entire shortly-stalked

fronds, twelve to eighteen inches long by about a

quarter of an inch in breadth

P. aurenm, a noble species with arching bluish-

green fronds, was one of the first of stove-ferns to
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find its way to' British gardens ; the precise date of

its introduction is unknown, but it was cultivated by

Lord Petre (who introduced it) prior to 1742, It is a

native of Florida and Mexico, southward to Brazil,

and it has also been found in Australia. "Whether in

tt juvenile or adult stage this ferzi is highly orna-

mental, presenting a distinct and striking aspect, and

being read£y and rapidly propagated from spores.

In small pots it comes in very useful for ordinary de-

corative purposes, the golden-yellow or rusty scales,

which densely clothe the thick wide-creeping rhizome,

contrasting markedly with the somewhat coriaceous,

glaucous-green fronds. Fully-developed plants have

stout, erect, naked, glossy stipes, one to two feet long,

and bold, handsome fronds, three to five feet long by

nine to eighteen inches broad. This is one of the

ferns that are grown largely to supply Covent Gar-

den, a pretty sure test of its value for "furnishing.''

P. fraxinifolium, as might be expected from its

name, has pinnate fronds, resembling in outline the

leaf of an Ash ; the stout rhizome is clothed with de-

ciduous, spreading, dark brown, narrow scales ; the

firm, erect, naked stipe measures one to two feet in

length, and the frond itself (in old plants) two to four

feet long by a foot to a foot and a half broad. In

texture it resembles the last-named species, and in a

wild state occurs from Columbia to Brazil and Peru.

P. guatemalense somewhat resembles P. fraxini-

folium in general aspect and texture. It has naked

straw-coloured stipes, six inches to a foot in length,

and fronds two to three feet long by a foot or more

in breadth. It is a native of Guatemala.

P. hastafolium owes its name to the sharp distinct

auricle which is found at each side at the base of the

blunt entire pinnae. The wiry, deciduously scaly,

tufted stipes are one or two inches long, and the

, fronds six to nine inches long by one and a half to

two inches broad. They are sHghtly leathery in

texture, the rachis is hairy, and the under surface of

the frond nearly naked. It is a native of the West
Indies.

P. irioides has sessile or nearly sessile sub-coriaceous

undivided fi'onds, narrowed gradually to both ends.

They are naked on both surfaces, and the very small

and numerous sori are irregularly scattered over the

lower one. The rhizome is stout, and is clothed with

dark brown blunt scales. This species has a wide dis-

tribution, being found from North India and Chusan

to Fiji, the Isle of Pines, and New South Wales, the

Mascarene Islands, Zambesi-land, Natal, Angola, and

the Guinea coast.

P. leiorhizon has a very thick rhizome, clothed with

ovate, adpressed peltate scales and erect stipes, one

to two feet long, surmounted by fronds, two to four

teet long by one to two feet broad ; the pinnaj are

narrowed at the base, and have entire edges. This

is a native of Northern India, where it ascends tO'

elevations of 7,000 feet above sea-level.

P. Imgissimmn is a handsome plant, with deeply

pinnatifid leathery fronds, one to four feet long by

six to twelve inches broad ; the firm glossy stipe fre-

quently measures three or four feet in length ;
the

wide-creeping rhizome is clothed with ovate, brown,

adpressed scales. This makes a fine specimen plant,

either in a large pan or planted out amongst stones,

&c., in the stove fernery. It is a native of North

India, the Neilgherries, Malacca, the Phiiippiiies, and

Formosa.

P. Meyeniantim belongs to the section Drynaria,

which is characterised by having 'either a separate

sterile frond, or the base of the ordinary one pinna-

tifid like a sessile Oak-leaf, brownish in colour and

rigid in texture. It has a very stout rhizome,

clothed with linear, crisped, bright reddish-brown,

narrow scales, half an inch in length ; the fronds are

two to three feet long and eight to twelve inches

broad. This very distinct and strikingly handsome

species is a native of the Philippines.

P. neriifoUum is a near ally of P. guatemalense,

already described. It differs principally in the grey,

lance-shaped spreading scales of the stout rhizome, in

the sinuated terminal pinna, and in its more leathery

texture. It is found from the West Indies and

Mexico to Brazil and Peru.

P. pectinaium is a graceful species, with a, stout

fibrillose rhizome, finely hairy or naked stipes, two

to six inches long, and deep green fronds of a thin,

papery texture, one to two feet long by two to six

inches broad, cut down to the rachis into numerous

close, horizontal, entire or slightly-toothed pinnae.

The rachis and both surfaces are either naked or

finely hairy, and the veinlets are pellucid. In a wild

state it is abundant from Mexico and the West
Indies to Peru and Brazil.

P. pereuasmn has a wiry, wide-creeping rhizome,

with lanceolate, adpressed, deciduous scales; short,

firm, erect stipes; and very leathery, rigid, entire

fronds (gradually narrowed to both ends) from six to

twelve inches long by three-qiiarters of an inch to an
inch and a half broad ; the imder surface is clothed

with fine scattered scales, and the round sori are dis-

tinctly immersed. It is a native of the New World,
ranging from Columbia to Peru and Brazil.

P. PhylUtidis, a species abundant from Florida to

South Brazil, is an ally of P. angustifoKum, the first

species described here. It has rigid, very leathery,

naked fronds, from one to three feet long by one to

four inches broad, with an acute point, and the lower
part very gradually narrowed, the margin being
entire or slightly sinuated. The stipes are scattered

or produced in small clusters, short or sometimes
altogether suppressed.
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P. Phyuiatodes is widely distributed throughout

the Southern Hemisphere, and also occurs in Formosa

and Loo Choo. The wide-creeping woody rhizome

is clothed with dark brown fibrillose scales, and the

leathery naked fronds vary a good deal in size sind

outline. It belongs to the same section as P. longUsi-

mum, already mentioned.

P.piloielloides is widely different from aU the

preceding species. It is a tiny and very carious

plant, thoroughly suitable for cultivation in the

Wardian case or for clothing moist surfaces of stones,

Stc, in the stove rockery. It has a widely-creeping,

sl«ider, climbing rhizome, clothed with fibrillose

scales and dimorphous coriaceous fronds, the barren

ones oblong, entire, one to three inches in length by

half an inch to three-quarters of an inch broad, and

the fertile ones narrower and longer, both borne

on short ciliated stipes. This species is common
throughout tropical America, including the West

Indies.

The nearest ally of P. quercifoUum among those

which have been mentioned above is P. Meyenianum,

from which this differs in the sessile sterile fionds

being really distinct from the long-stalked fertile

ones. It is a noble pltint, well worth growing in any

collection of stove ferns. It is found from North

India and South China to Ceylon and Queensland.

GKEEX-HOUSE KINDS.

p. BiUardieri, from New Zealand, South Australia,

Tasmania, and the neighbouring islands, is a near

ally of P. Fhymatodes, already described among the

stove species.

P.juglandifolUm, the TValnut-leaved Polypody, is

the green-house representative oi the stove P. leio-

rhizon. It inhabits the same country, viz.. Northern

India, but ascends to elevations of 10,000 feet above

sea-level. The large, oval, bright reddish-brown

scales, which clothe the stout woody rhizome, afford

a striking contrast to the deep green of the large,

somewhat leathery, pinnate fronds.

P. pUbeium, a native of the New World from

Mexico to Peru, is intermediate as far as general

habit is concerned between P. pectliiatum, above

mentioned, and our indigenous P. vulgare. It has a

stout wide-creeping rhizome, clothed with small grey

scales, the rachis and under surface of the puuwe

covered with small scattered scales.

P. punctatum is very widelj- distributed through-

out the Southern Hemisphere, and is also found in

Northern India and Japan. It is an ally of our

native Beech Fern, but is a very much larger and

finer plant IJVom the firm, wide-creeping, hairj- rhi-

zome, spring the firm, erect, straw-coloured, polished

stipes, surmounted by the thin-textured compound

fronds. The variety rugulosiim has a less cut and

more leathery frond, with a deep purplish-brown and

densely viscid rachis.

P. pustulattim, from New Zealand and both tempe-

rate and tropical Australia, is nearly related to P.

Fhymatodea and P. BiUardieri. It varies from six

inches to a foot in height, and is well worth a place

in a collection of green-house ferns.

P. serpens has a firm rhizome, clothed with linear

rusty-coloured scales. The stipes are short, erect, and
the fronds dimorphous, the barren ones round or

elliptical, and the fertile ones longer and narrower,

these latter only attaining a length of four to six

inches by a breadth of half an inch, or slightly more.

The texture is leathery, the upper surface being

scattered, and the lower densely coated, with close

whitish tomentum. This species occurs from Australia

and New Zealand eastward to the Society Islands.

HAKDY KDTDS.

The Alpine Polypody (P. alpestre) has such a re-

markable resemblance to the common Lady Fern,

that until within comparatively recent years it was,

although conrmon on some of the Scotch mountains,

overlooked, the plants having been supposed to belong

to that species. It is essentially a cold-loving plant,

the geographical distribution being given in the

" Synopsis Filicum " as follows :
" Lapland and Scot-

land to the Pyrenees, Alps, and Central Eussia

;

Sitka, Oregon, and California."

The Oak Fern (P. Dryopteris) is one of the most

graceful and delicate of all hardy ferns ; it does well

in pots, in Wardian cases, or on sheltered shady rock-

work, and requires an abundance of moisture, its

bright light green fragile fronds soon becoming rusty

and withered by exposure to heat or drought. In
addition to the British Isles, the Oak Fern is found

throughout Europe, North and West Asia, the Hima-
layan region, and in North America.

P. Kremeri, a recent introduction from Japan, has

the same delicate light green colour as the last-

named plant, but di£Eers somewhat in the form of the

frond.

The Beech Fern (P. Thegopteris) has a slender, ex-

tensively creeping and slightly seal)- stem, and hairy,

pale green, triangular fronds, which are killed by the

first autumn frosts. It generally grows in moist

mountainous situations, and in damp woods, and ex-

tends throughout Europe, North and West Asia, and

North America.

The Limestone Polypody (P. Rohertianum) differs

from the Oak Fern—of which it is consideredby many
authorities to be a mere variety—^by its less decidedly

three-branched, firmer, glandular pubescent, dull

deep green fronds, and its stouter root-stock. This

is one of the few ferns which appear in a state of

nature to confine themselves to calcareous or chalky
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soils, tut under cultivation neither chalk nor lime-

stone is by any means essential to its successful

management. P. Mobertianmn has nearly as wide »

range as F. Sryopteris.

At first sight, the evergreen P. Seouleri calls to

mind our native P. vulgare, but the fronds are of

a much more leathery texture, and are broader in

second time ; this form is always barren. A variety,

semilacerum, usually called the Irish Polypody, has

the lower portion of the frond resembling the variety

camiricmn, and the upper more like the typical P.'

vulgan. It is a very fertile form, and one which

could not faii-ly be excluded from even the most

select collection of hardy ferns.

POLYPCDIUM (or FHLEBODItJM) ATJREUM.

comparison with their length ; it is a native of Yan-

couvftr's Island, Oregon, and British Columbia.

The British P. vulgare worthily concludes the list of

hardy Polypodies, and, under favourable conditions

as to shelter, shade, and moisture, it forms a very

beautiful specimen. Some of its numerous varieties

can certainly vie for elegance of form and grace of

'habit with any other hardy fern. The best known
of these, the Welsh Polypody, P. vulgare, var. cam-

hricwn, has much broader fronds ; the lobes, instead

of being simple, are deeply and irregularly lobed a

Among the numerous garden forms which will be
found mentioned in ths catalogues of nurserymen
who make ferns a speciality, the most remarkable of

all is that called triehomanoides. In cutting this

resembles in a marked manner the KUlamey Fern,
and is worth cultivating as a pot-plant for green-
house or cool conservatory decoration.

Culhvation.—Some of the species described as Stove
Ferns in the above notes will certainly (especially if

plants have been imported from outlying coimtries
with a cooler cKmate than that of those vhich may
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be regarded as the head-quarters of the species) thrive

under green-house treatment, and many of those

marked Green-house will succeed equally well in the
warmer atmosphere of the stove. The strong-grow-
ing sorts do well with their rhizomes fastened down
on pans of well-drained fibroiis loam and leaf-mould

;

the smaller ones with more slender rhizomes need to

he attached, by means of wire or some similar con-

trivance, to cones or mounds of fibrous peat. The
smallest growers, with smedl thread-like rhizomes,

are quite at home fixed on fibrous tree-fern stems,

like those of Dicksonia antarctica, for example. Moss-
covered porous pieces of rock afford suitable quarters

for the latter section, and the slender root-stocks soon

attach themselves. Stagnant moisture is obnoxious

to all the Polypodies, although all like an abundant
supply of moisture when growing. "When the plants

are more or less at rest, water must be more spar-

ingly administered, but they must never be allowed

to get dry. Shade is enjoyed by all ; if grown in

too light a place the fronds will not attain so large

a size, nor will the plants grow as freely as when
shaded. The hardy kinds do almost in any soil,

provided good drainage, abundant moisture, shade,

and shelter be accorded them.

OECHIDS.
By William Hugh Gower.

Dendrochilum.;—^A small genus, the members
of which are found growing high up in the forest

trees in the Malayan Archipelago. Pot-culture

suits them best, and the compost should be about

equal parts of rough fibrous peat and Sphagnum
raoss. They require an abundant supply of water,

and very little drying off is requisite when the

growth is completed. East Indian House. '

D. Jiliforme.—A dwarf compact and elegant plant,

producing small, smooth, oval pseudo-bulbs, about an

inch and a half high, deep green, bearing a single

narrowly-lanceolate deep green leaf. The racemes

are borne upon a slender stem, which is about a foot

long and arching. Upon this the small yellow flowers

are arranged in double rank, the whole having the

appearance of a chain of gold. June and July.

Philippine Islands. Now called FlatycUnis Jiliformis.

D. glumaceum.—^Although this species cannot boast

of gaudy colours, it is nevertheless a very graceful

plant. Pseudo-bulbs ovate, some two inches high,

dark green, and bearing a solitary broad dark green

leaf, which bears some resemblance to that of the

Lily of the Valley. Flowers small, ivory-white,

arranged in a distichous manner upon a long slen-

der spike, delicately perfumed—something between

Heliotrope and Hawthorn. Winter and spring.

Philippine Islands. Now called FlatycUnis glumacea.

X)isa.—A large genus of terrestrial plants, many
of them very beautiful, but cultivators have hitherto

failed to keep them alive any length of time. They
are peculiar to South Africa, saving a few species

which axe found in Abyssinia.

These plants require a plentiful supply of moisture

in the air, and free ventUation. The soil should be

a mixture of rough peat. Sphagnum moss, and leaf-

mould in about equal parts, with a little sharp sand

added. The plants should not be raised above the

rim of the pot. When growing they enjoy a copious

supply of water ; but after flowering and growth are

finished, encourage them to lie dormant by placing

them in a frame under a north wall, or some similar

position. Here, however, the surroundings should be

kept moist by filling in between the pots with

Sphagnum, which should be frequently syringed.

When growth commences again, which will be about

the month of October, more water will be required,

and caxe must be taken to keep away green fly and

thrips when growing. Peruvian House.

D. grandiflora, and its variety superia, are at once

the most difficult to manage and the most gorgeous

in colour of all cool-house Orchids. Dr. Harvey

says of this plant, " It is the pride of Table Moun-
tain, where it grows in great profusion on the

borders of streams and water-pools which are dry

in summer, producing its gorgeous flowers in

February and March. The stems grow two and a

half feet high, and are furnished with a namber of

broad grassy leaves, and terminated by from one to

four splendid flowers, measuring from three to five

inches across. The lateral sepals are of a bright

crimson, the dorsal one paler on the outside, blush-

coloured and delicately veined with crimson within."

Under cultivation in this country it is usually about

midsummer when the fiowers appear, which last for

several months in full beauty. Cape of Good Hope.

Spipbora.—^A genus containing one species only,

nearly allied to Polystachya, its chief distinction

being the attachment of the pollen-masses, which

are four in number, and attached to a small short

caudide. Should be grown upon a block. Brazilian

House.

E.pubescens.—A dwarf compact plant, with tufted

ovate pseudo-bulbs, bearing two to three oblong-

linear leaves, which are dark green. The raceme

rises from between the leaves, and is erect, bearing

numerous bright yellow fragrant fiowers; the lip,

which is erect, and stands uppermost, being streaked

with reddish-purple. It is a, perpetual bloomei'.

The original form was introduced from Algoa Bay,
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but more recently a much finer and more gigantic

form has teen brought from Madagascar.

Spidendrum.— Tbe name comes from epi,

" upon," and dendron, "a tree,'' the natural habitat

of the various species in a state of nature. The
genus is thus defined by Lindl :— " Sepals patent,

nearly equal
;

petals equalling the sepals, or nar-

rower, rarely wider, patent, or reflexed ; lip connate,

wholly or in part, with the margins of the column,

the limb entire or divided, the disc often furnished

with a callosity, ribbed or tuberculated, sometimes

prolonged into a spur, adnate with the ovary, and

forming a bag. Column elongated. Anther fieshy,

two to four-celled, pollen-masses four."

In treating of the genus Sendrobium we remarked

that it was a very large family, and contained an

immense nimiber of species and varieties of a highly

ornamental character. The same remarks apply to the

genus Bpidendrum, but with this difference—that it

contains an immense number of species so weedy in

appearance, and possessing so little beauty, that they

do not find favour with cultivators of the present

day. There are, however, a goodly number of grand

species of Epidendrums, which will always keep the

genus represented in oar plant-houses.

Amongst the curious plants of this genus we may
mention JS. funah, from Jamaica, which has neither

stem nor leaves, but simply forms a small crown, and

a mass of white cord-like roots. From this crown

arise, at various seasons, numerous rather large white

flowers, furnishedwith a somewhat long spur. An-
other interesting plant is M. eonopseum, not beauti-

ful, for the flowers are small and 'greenish-yellow,

but it is remarkable as being the most northern

epiphytal Orchid known, its native habitats being

on Oaks and other evergreen trees in East and "West

Florida, on the Georgian and Carolina coast, &c.

Again, £. cochleatum is a curious plant, the flowers

of which appear to be reversed, as the lip stands

erect, point upwards, in the shape of a half-bivalve,

rich crimson-purple in colour. Several other species

belong to this section, and although not showy in

colour, they are very fragrant. There are two
sections of Epidendrums, totally distinct in their

manner of growth, viz., those with tail slender reed-

hke stems, which have their leaves arranged in a

two-ranked manner, and bear on the apex large dense

panicles of flowers. This class have hitherto not con-

formed kindly to cultivation. To some extent this

may be accounted for through their having been kept

in too high a temperature. The second section are

those of dwarf habit, forming small clustered, usually

ovate, pseudo-bulbs, and thick coriaceous leaves. The
former require to be grown in pots, but mapy of the

latter thrive best upon a block or in a basket. The

coinpost should be equal parts of peat and Sphagnum,

with ample drainage ; aU the members of the second

section should be well rested, but the others cannot

suffer a long drought. Mexican division and Peru-

vian House.

£. atropurpureum.—This plant succeeds best upon

a block or in a basket. It is a very beautiful species,

frequently to be found in collections under the name

of E. macrochilum. Pseudo-bulbs ovate, smooth,

bearing on the summit a pair of narrow, acute, dark

green, coriaceous leaves, from between which the

long spike arises, bearing numerous large showy
' flowers. Sepals and petals brownish-purple ; lip

large, three-lobed, side lobe forming a complete hood

over the column, middle lobe spreading, pure white,

ornamented with a blotch of reddish-purple at the

base. In the variety roseum the hp is rose-colour,

very dark rose at the base. April and May. G-ua-

temala and Mexico.

' R bicornutum.—A totally distinct plant, now called

Siaerium Mcornutnm. It is difficult to keep it long

in health. It thrives best when fastened upon a bare

block of wood, with fuU exposure to the sun ; but,

at the same time, the atmosphere must be kept well

charged with moisture. Pseudo-bulbs twelve to thir-

teen inches high, ribbed, tapering slightly at both

ends, hoUow in the middle ; leaves short and leathery,

spreading, and light green. Raceme six to twelve-

flowered ; these are flat, and of great substance, re-

sembling a Phalaenopsis flower, ivory-white ; lip

three-lobed, ornamented with a few spots of crimson.

Spring and early summer. Guiana.

-B. Brassmolas.—A singular and handsome species,

producing long flask-like pseudo-bulbs, hearing a
pair of oblong-acute leaves. Eaceme erect, about

two feet high, many-flowered ; flowers three to four

inches in diameter, sepals and petals spreading,

narrow, the colour of chamois leather ; lip flat,

pointed in front, where it is broadly tipped with rich

mauvei P"i'e white at the Base. It has been col-

lected in the mountains of Guatemala and also on the
volcano of Chiriqui. Summer months.

E. catillus.—This species has long reed-like stems,

clothed with large, oblong-acute, dark green sheath-
ing leaves

;
panicle of bloom terminal, drooping and

many-flowered. The whole of the flower is of a
uniform bright cinnabar, except the front of the
fringed lip, which is white. Spring months. New
Grenada.

C. cnemidophormn.—A. grand and stately plant,

which, like so many of these paniculate Epidendrums,
requires abundance of pot-room and cool ,treatment.
Stems three to five feet or more high, clothed with
very long, ligulate-acute, sheathing leaves. Panicle
terminal, pendent, a foot or more long, and many-
flowered

; sepals and petals pure white at the back.
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the former being the troadost, in front pale yello-w,

streaked and mottled with rich brown ; lip deeply

cut; creamy-white, tinged with rosy-pink. Spring

months. Guatemala, 7,000 to 8,000 feet elevation.

C. Cooperianum.—This is a very

distinct and tare species. Stems

erect, one to two feet or more

high, clothed with stiff lanceolate

leaves, arranged in a distichous fr

manner; raceme many-flowered,

flowers thick

and fleshy

;

,tals yellow-

ish-brown;
lip large and

broad ; deep

bright rose.

Spring and

early sum-

mer. Brazil.

H. dichro-

mum. — The
pseudo-bulbs

smooth, and

slightly ta-

pering at

both ends,

bearing on

the summit
two to three

ligulate co-

riaceous leaves, -nliich arc lilrnit-

pointed, and nine to twelve, inches

long; scape erect, fi-om one to

two feet or more high, sometimes

branched, with numerous flowers

jiearly two inches in diameter : se-

pals and petals pure white, the lat-

ter much the hroader, whilst the

three-lobed lip is deep rose, stained

with yellow at the base, and bor-

dered with white on the margin.

The variety amahile differs in

colour only; in this form the

fiepals and petals are bright rose,

and the lip intense crimson, with

& paler margin. Summer and

autumn. Brazil, about Bahia.

E. eburneum. — A beautiful species, with erect

lender stems and alternate, sheathing, coriaceous,

Jark green leaves ; racemes terminal, bearing three

to six flowers, which measure about four inches in

diameter ; Sepals and petals pale yellow ; lip large,

cordate in front, ivory-white. Panama.

JE. ellipticum.—Stems tender, erect, with short

EpIUENDROM BIC0RNT7X0M

coriaceous sheathing leaves, arranged in a two-

ranked manner. It varies considerably in height, for

we' are told that " it is frequently found growing

upon rooks, quite exposed ; in such situations it is a

dwarf plant, but when it grows

m moist thickets it attains to up-

wards of four feet in height.

.\lthough very nearly allied to

the next species it differs in its

elliptical, blunt, succulent leaves

;

its flowers

are paler;

and especi-

ally in the

form of the

tubercle of

the lip,which

is deeply
f urr we d

or plaited,

shouldering

ofE to the

lateral lobes,

and is not

furnished
there with a

free tubercle,

as in K elon-

ffatum." The
flowers are

light rose,

and the ra-

mi IS termm\l and erect.

Lirgan Slountaius, Brazil.

i'. ihjiiijatiiiii. — The habit is

very similar to the preceding.

The leaves are longer and thin-

ner, more o^atc and acute, the

raceme is more dense, and the

peduncles longer, and the flowers

are deep bright rose. It is widely

distributed throughout the islands

of ilartiniqne, Dominica, Trini-

dad, and Antigua. It is- also

found in Caracas.

£. eriilieseeih'.—This is a ramb-

ling plant, with long woody

stems, and forming its fusiform

pseudo - bulbs some six inches

apart. It roots freely on the under side, and in

this way it runs over the Oak-trees, and produces

its large panicles of rosy mauve-coloured flowers in

great profusion. Mexico, about Aaxaca, at from

6»000 to 8,500 feet elevation.

£. evecium.—A species with the habit of £. elon-

ffatum; its stems are branching, and it bears in
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profusion its rather lax racemes of bright
.^

purple

flowers. New Grenada.

H. Frederici-Gulielmi.—A remarkably tall-growing

species, with reed-like stems, which are clothed with

Droad-oblong, sheathing, dark green leaves, arranged

in a two-ranked manner ; the raceme is terminal,

dense, and the flowers are borne upon long foot-stalks,

and are of a uniform chestnut-brown, except the

base of the Up, which is white. Mountains of

Peru.

E. ihaguense.—Another of the reed-like stemmed

species, of great beauty. It is thus briefly described

:

" Leaves an inch and a quarter broad, and the stems

as thick as a swan's quiU, apparently often branched.

"When old they become as smooth as bamboos ;

"

the flowers are very conspicuous, being rich orange-

scarlet in colour. "Winter and spring months.

Kative of rocky places about Loxa, in Peru, and

near Ibague in Kew Grenada, at upwards of 4,000

feet elevation.

B. myrianthiim.
—

"Unfortunately this moat beauti-

ful species still remains scarce in cultivation, the

majority of the plailts that arrive in England being

killed by kindness. The stems are slender, thi'ee or

more feet high; the linear-lanceolate leaves being

arranged in a distichous manner, and bearing on the

summit immense erect branched panicles of rich,

magenta flowers. Spring and early sununer. High
mountains of Guatemala. '

H. nemorale, var. majus.-—This grand species anc'

its variety are dwarf compact growers; pseudo-bulbs

ovate, some four inches or more high, bearing a

pair of long ensiformpale greenleaves. From between
these the panicle arises. This differs in density and
length in difflerent varieties ; in the original nemorale

it is unbranched, but in the best forms the panicle is

much branched. Sepals and petals two inches or

more long, narrow, and deHcate rose in colour ; lip

large, white, bordered with deep rose. Sununer
months. Mexico.

E. panieulatum.—A superb cool-house species. Its

reed-hke stems attain a height of about four feet,

clothed with lanceolate spreading leaves some six

inches long, and deep green. Racemes erect, much
branched, and upwards of a foot long ; flowers large,

delicate roSy-lilac, and very fragrant. April and
May. Peru and New Grenada, at elevations of

7,000 to 8,800 feet.

M. prismatocarpum.—This is an elegant and dwarf-

growing plant
;
pseudo-bulbs flask-shaped, slightly

furrowed, and bearing two to three bright green

leaves nearty a foot long. From the centre of these

the erect scape arises, bearing a manj--flowered

raceme about the same length as the leaves. Sepals

and petals about equal, creamy-yellow, spotted and
blptched with black ; lip pink, tinged with green at

the base, very fragrant. June and July. Central

America.

E. ayringothyrais.—tb.is very beautiful plant re-

sembles E. myrianthum somewhat, but it is more

robust in habit ; the reed-like stem attains a height

of about four feet, bearing a very dense head of large

deep lilac flowers. Spring and early summer.

Bolivia, at considerable elevations.

E. radieans—also known by the name of E. rhizo-

phorum—is a plant of -great beauty. It belongs,

to the slender-stem section, and is undoubtedly one

of the best of its class. It produces large termi-

nal racemes of orange-scarlet flowers. It blooms at

various times of the year. This plant luxuriates,

amongst grass and other low herbage in Mexico and

Guatemala.

E. mtellinum, and its var. majua.—Although last,

this still stands in the first rank of beautiful flowers.

It is found growing upon Oak-trees at great eleva-

tions, continually enveloped in foggy mists; the-

pseudo-bulbs are ovate, and, like the leaves, of a

glaucous hue. Scape erect, many-flowered ; sepals

and petals spreading, thick and fleshy, bright orange-

scarlet; lip bright yellow. A continual bloomer.

Mexico.

SpistepMum,—Although this genus contains

numerous species, one only is at present in culti-

vation, and that is extremely rare. EpistepHums

are nearly allied to Sobralias, but do not, like them,

form reed-like persistent stems. Pot in loam and

sand, in about equal proportions, drain well, and

water freely during the growing season, but the

plants must not be elevated above the rim of the

pot. Brazilian House.

E. Williamsii.—A terrestrial plant of great beauty,

forming fleshy under-ground roots from which the

stems proceed ; these attain a height of fi'om twelve

to eighteen inches or more, and are clothed with

alternate oblong leaves, which are stem-clasping,

thick and fleshy in texture, and dark shining green.

Spike terminal, erect, and bearing several flowers

upwards of three inches in diameter. Sepals and
petals bright reddish-purple, the latter much the

broader. Lip divided in front, deep reddish-purple,

white in the centre. Summer months. Brazil, in

the neighbourhood of Bahia.

Galeandra.—^A small genus of elegant epiphytes,

nearly related to Eulophia. The namo is derived from
galea, "a helmet," and aner, "a stamen," in reference

to the shape of the lip and the crested male organ
on the top of the column. They are plants of erect

growth, with somewhat slender fusiform pseudo-
bulbs, which are deciduous, arid from the apex of

which the scape arises just about the time the
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growth is complete, and the leavea are in fall

vigour. With care these plants may be grown
upon hlocks, hut we prefer pot-culture, the compost
being equal parts of peat and Sphagnum. After
growth is complete and flowers faded, gradually dry
them off and give a thorough rest. East Indian
House when growing, but Brazilian House when at

rest.

G. harhata.—Pseudo-bulbs clustered, ringed, and
bearing on the summit several linear-lanceolate

acute leaves, dai-k green above, paler below. Raceme
nodding, bearing numerous showy flowers. Sepals

and petals erect, tawny-brown. Lip large, convo-

lute, with a long spur, rosy-pink, bordered with
white, and lined with deep rosy-crested lines on the

disc. Summer months. Brazil.

G. Devoniaiia.—A tall-growing species, with slen-

der pseudo-bulbs, usually two to three feet high,

often more. Sepals and petals about equal, lanceo-

late and erect, of a uniform purplish-brown, and
bordered with yellowish-green ; Up large, helmet-

shaped ; spur short and blunt ; creamy-white, broadly

tipped with intense rich rose, and transversely barred

with dark purple lines. Summer months. Banks
of the Rio Negro.

Gongora.—In this genus we have numerous
most interesting and curious plants. The name is

given in honour of a Spanish Viceroy of New
Grenada.

Although Gongoras were much sought after in

the earlier days of Orchid-culture, they have to

some extent lost caste at the present time, probably

because their flowers are not sufficiently gorgeous to

satisfy the prevailing taste.

Gongoras are all natives of South America, where

they luxuriate upon the branches of the forest trees

;

when not in flower they resemble each other very

much in appearance ; the pseudo-bulbs are oblong,

ribbed, and bear a pair of dark green leaves, which

are broadly-lanceolate, and about a foot- high ; the

flower-spike springs from the base of the pseudo-

bulbs, and is pendulous, hanging' down sometimes

the length of two feet ; the racemes bear some of

the most fantastic-shaped flowers it is possible to

imagine, in some instances resembling those artificial

flies with which the angler seeks to lure the finny

tribe from the silvery stream. On account of the

drooping flower-spikes, Gongoras must be grown

in hanging baskets, in a, compost of equal parts

rough peat and Sphagnum, and a few nodules of

charcoal ; these plants enjoy an abundant supply of

water, but after growth is complete they require a

thorough period of rest. Cool end of Brazilian

House.

G. atropurpurea.—The racemes long and many-

flowered ; the sepals are all bent back ; the flowers,

which resemble an insect in shape, are of a uniform

deep purple. Summer months. Trinidad.

G. bufonia—so called from its resemblance to a

toad in its markings—was one of the first introduced

species. The whole flower is beautifully variegated

with purple and white : in the variety leucochila the

flowers are purple, with a white lip, which is tipped

with yellow. Spring months. Brazil.

G. macuJata.—This is a very showy species ; the

flowers resemble an artificial fly-hook
;
ground-colour

bright yellow, profusely spotted with blood-red. In
the variety alba the flowers are wholly white, saving

a few rose-coloured spots on the lip. Spring months-

Demerara.

G. portentosa.—A somewhat more robust-growing

species than any of the others ; flowers numerous

;

sepals yellow, turned back
;
petals and lip creamy-

white, dotted with violet. Summer months. New
Grenada.

G. truncata.—The sepals iti this species are more
obtuse than the others, and the lip shines as if

varnished; the flowers are wholly yellow and
reddish-brown. Spring months. Mexico.

G-oodyera.—A genus of small-growing terrestrial

Orchids, named in honour of J. Goodyer, a British

botanist, which have for the most part small and un-

attractive flowers, but like their near allies, the

^nteetochili, many of the species have beautifully

veined and netted leaves ; one species (G. repenn) is

abundant in the Scottish Highlands ; its leaves, how-
ever, are unornamented, being a rather soft plain

green, whilst the small racemes of flowers are

greenish-white. The species and varieties from
warm latitudes are mostly grown with the Anacto-
chili, to which they form admirable companions, and
the same treatment suits them; but species from
cooler regions thrive best in the Peruvian House.

G. Dawsoniana.—A robust and free-growing plant

;

leaves somewhat cordate-acute, the upper surface-

glossy and shiny, an intense deep bronzy -green,,

veined and netted with gold, under side deep port-

wine colour ; raceme erect ; flowers pure white, and
very effective for either button-hole bouquet, or

shoulder-sprays. Malay Archipelago. (Correct name
Hameria discolor Dawsoniana.)

G. discolor.—This is a smallar plant than the pre-

ceding, but a free and robust grower, with ovate,,

nerveless leaves, -which are dark velvety-chocoliite,

sparingly veined with white ; raceme dense, bearing

white flowers, stained '\\ith pale yellow on the lip..

BrazU. (Correct name Scemeria discolor.)

G. Dominiana.—Leaves dark bronze, -n-ith a rich,

velvet-like appearance, prominently veined and

netted -with creamy-white. It is a very handsome
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plant, one of the Veitehian hybrids obtained from

seed in this country.

G. macrantha.—This species was obtained from

gardens in Yeddo, and was highly prized by the

cultivator. It is a close, dense-growing plant, with

ovate-acute leaves of a rich deep olive-green, beauti-

fully veined and netted with light green and white.

It produces two to three large terminal flowers with

linear-acute sepals and petals, white suffused with

rosy-pink. In the variety luteo-marginata, the leaves

in addition are broadly margined with yellow. It

does not appear to have been found by any European

collector in a wild state, but is probably a native of

the southern islands of Japan.

G. Ordiana.—In general habit and size this plant

resembles G. Dauisoniana ; indeed, many consider it

a variety of that p^ant ; if so, it is very distinct in

colour. The leaves are large, cordate-acute, ground-

colour the most brilliant green, over which lies a

network of golden veins. Malay Archipelago. (Cor-

rect name Mcemeria discolor Ordiana.)

G. SoUissonii.—A robust and handsome plant, with

large cordate leaves, which on the under side are

of a deep vinous-red, upper side deep green, with

a velvety appearance, broadly margined and flaked

with creamy white. Probably from Brazil.

G. ruiro-venia.—In this beautiful plant the leaves

are ovate-acute, deep bronzy-black above, with three

parallel stripes of reddish-crimson traversing the

entire length, beneath vinous-red. It is considered

by some to be a variety only of G. discolor. Brazil.

G. velutina.—A dwarf-growing robust plant which

comes to us from the same gardens in Yeddo as

G. macrantha, and which, like it, has not been found

in a wild state. Leaves dense, rather small, ovate-

acute, deep vinous beneath, tinged with violet on
the upper side ; the ground-colour is deep purplish-

green, with a rich velvety appearance, midrib

banded with a broad stripe of pure white ; flowers

white, suffused with pink. Japan, probably from
the southern islands.

Grammatopliyllum.—This is a small genus of

large and bold-growing plants. Indeed, G. speciosum

may be said to make the largest growth of any
Orchidaceous plant yet discovered. The namecomes
from the word grammata, signifying " letters," and
phyllon, " a leaf," but the peculiar markings having
some resemblance to letters are not on the leaf, but
on the sepals and petals. As a genus Grammato-
pliyllum is nearly allied to Cymbidium, from which it

differs in having a crescent-shaped gland instead of a
triangular one, with one pollen-mass at each point of

the crescent, and in having a bladder-like formation
at the base of the column and lip.

These plants require plenty of pot-room, and

should be placed in the hottest and dampest part

of the house. The compost to be half-and-half peat

and Sphagnum moss, with ample drainage, so that

water can be continually poured into them when

growing. After growth is finished water can be

withheld and the temperature reduced in order to

mature the pseudo-bulbs, without which it is useless

to expect flowers. East Indian House.

G. Ellisii.—This species is of comparatively recent

introduction, and is the dwarfest and freest-flowering

kind yet introduced. For a knowledge of it we are in-

debted to that indefatigable explorer, the late Eev.W.

Ellis, who detected it growing in his favourite island

of Madagascar. He says, " Among the plants which I

brought from Madagascar was a large-bulbed plant,

something like Anguloa Cloivesiana, only the bulbs

are square instead of being round. I found it grow-

ing on the branch of a tree about the size of a man's

leg, and stretching over a river at about twenty-five

feet above the water." The spike comes up with the

young bulb, and attains a height of about two feet or

more, bearing a great number of flowers of such a

fantastic shape that no description can .adequately

describe them. Sepals plain yellow at the back, in

front transversely striped and blotched with choco-

late
;
petals small, white ; lips mall, white, streaked

with rosy-purple. Autumn months. Madagascar.

(Correct name Grammangis Ellisii.)

G. specinsum.—This is the species upon which the

genus was founded. The pseudo-bulbs are gigantic

stems reaching ten feet in height, and measuring up-

wards of seven inches in circumference. The leaves

are nearly two feet in length, distichous and dark

green. Scape arising with the young growth, stout

and nearly six feet high, bearing numerous immense
flowers, upwards of six inches in diameter; sepals

and petals broadly-oblong, about equal in size, and
spreading; yellow, plain behind, but in front

grotesquely and profusely spotted and lined with

reddish-purple and bj-own. Lip small, three-lobed,

the side lobes rolled over the column, middle lobe

ornamented with several crested red lines, disc

plaited. Autumn months. Java and Cochin China.

Helcia.—This genus is nearly allied to Trie/to-

pilia, but is distinguished from it by its erect, terete,

and slightly fringed column. Only one species has

yet been introduced. It thrives best in a pot, with
half-and-half peat and moss. Peruvian House.

S. sanguimlenta.—A. dwarf compact plant, with

tufted, somewhat ovate pseudo-bulbs, bearing a soli-

tary narrow leaf, some six inches long, waved at the

edges, and dark green. The peduncle bears a single

flower, which is upwards of two inches in diameter

;

sepals and petals greenish-brown, and spotted with

crimson; lip obovate, notched in front, white,
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streaked with crimson and yellow. Spring and early
summer. PeruA-ian Andes.

Houlletia.—Named in honour of M. HouUet, <t

French gardener who traveUed in Brazil, and sent
home numerous new and interesting plants to the
Jardin des Plantes in

' Pjiris. The genus is

allied to Stanhopcn,

but is nevertheless

abundantly distinct.

Brongniart, who es-

tablished the genus,

says "It differs fi-om

Stanhopea in the

spreading sepals and
petals, and in the lip

being articulated in

the middle, with two
horns on its lower

half directed towards

the column." They
may be known by
their short ovate or

conical pseudo-bulbs,

which are more or

less • grooved, and
bear on the apex a

solitary, long, petio-

late, plaited leaf ; the

raceme issues from
the side of the
pseudo-bulb near the

base, and is mostly

erect, bearing nu-

merous large, curious,

and very handsome
flowers. A fevr spe-

cies only have up to

the present time been

discovered, but as

these are found in

such distant parts of

Americsi, there are

no doubt many more

species' or varieties

still unknown, which

one day may arrive to gladden the heart of some

enthusiastic Orchidologist.

Houlletias are aU mountain plants, and are often-

times found beside streams and rivulets, where they

enjoy an abundant supply of moisture during the

growing season, and in such situations they do

not have a very severe drjang up even when at

rest. Cultivators should make a note of this. Pot

them in a mixture of peat and Sphagnum, with

Cool end of Brazilian

HeLCIA SAKGUIKOLEKTA,

a little sharp silver sand.

House.

S. Bfoeklehurstiana.—Pseudo-bulb ovate, bearing
a long and broad, petiolate, plaited dark green leaf,

upwards of a foot long; raceme erect, longer than
the leaves, five to six-flowered, each measuring

nearly four inches in

diameter, and very

fragrant ; sepals and
petals oblong-obtuse,

spreading, nearly
equal, orange-yellow,

mottled with reddish-

brown, and spotted

with blood-red; lip

yellow, purple at the

apex, spotted with

brown, and furnished

with two short fin-

gers which point to-

" wards the column.

This species was first

discovered on the

Organ Alountains in

the neighbourhood of

Rio Janeiro, and re-

quires more heat

than the other kinds.

Summer months.
Brazil.

S. odoratissima.—
Pseudo-bulbs ovate,

furrowed: the soli-

tarj- leaf is long and
narrow, with a verj-

long petiole ; scape

erect, five to six-

flowered, deliciously

sweet ; sepals and
'

petals oblong - acu-

minate, the latter

narrowest, of a
uniform brick - red

;

lip verj' curious,

and with the large

column pure white,

tipped with pale yel-

It is found growing beside

province of Ocana, Kew
Mag-

low. Summer months.

small streams in the

Grenada, and also on the banks of the Rio

diilena in Columbia.

M. odoraiissimal var. antioquiensU,—^This is a rai'e

and splendid form, differing in its much larger

flowers ; the petals large and blunt, and of a rich

blood-red, suffused with purple. Summer months.

Province of Antioquia, Columbia.
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THE EOSE AND ITS CULTURE.
By D. T. Fish.

SIANUARD, HALF-STANDARD, WEEPING, BUSH
OR DWARF, AND PEQGED-DOWN ROSES.-

"Vr OTWITHSTANDING the ridicule that has

Jl.1 heen heaped on Roses on stilts, these are as

numerous, and apparently as popular as ever. They

are less numerous relatively to other forms of Roses,

not because the number of standards is less, but

owing to the enormous increase of dwarfs. The

demand for standards of all heights also keeps

abreast or rises ahead of the supply. Nor is this

greatly to be wondered at, for there is no mode of in-

creasing Roses on the whole more rapid or more suc-

cessful than the worlcing of them on the Dog-rose

or common briar of our woods and hedgerows. That

has been adverted to in our chapter on Propagation,

and need not be noticed further here.

But briars, ugl}- as many people afiect to think

them, have other merits of their own. However much

our modern aestheticians—^to coin a word—may decry

standard Roses, they may nevertheless be moulded

into things of beauty and a joy for many years, if not

for ever, to not a, few Rosarians and lovers of their

Not a little of the abuse that has been so libe-

rally heaped on this form of Rose has arisen from

the bad form and condition in which they are found

in so many gardens. Tall semi-dead briar-stems,

inclining at all angles towards the earth, instead of

standing up boldly at right-angles with it, carrying

^ops consisting of a few irregular branches, the living

sadly intermixed with the dead, pictures rather of

death and desolation than of health, Hfe, vigour, and

symmetry, such scarecrows have done very much to

banish standard Roses of all and every height from

our gardens.

But there are few gardens that might not be

further enriched by the addition of few or many
good standard Roses. While not incompatible with

the beauty of gardenesque scenes, their elevating

power is often a matter of much convenience to

Rosarians. By judicious selection and regulation of

height of stem the Rose may at once be lifted to our

own level ; thus the stooping to conquer, the only

legitimate mode of enjoying dwarf Roses, is avoided

in the garden. Only devoted Rosarians, who find

their highest enjoyment of their Roses on their

trees, can truly appreciate the solid advantages of

lifting up the blooms to our own level. No doubt

Roses may be grown as well as worked into stature

;

but not a few of our finest Roses grow rather

slowly, and would take several years to get up to

a height of three or five feet.

The glowing coloui' of Roses may often be needed

at considerable height in gardens to relieve to some

extent the verdant green of wide expanses of Laurels,

HoUies, and other evergreen trees and shrubs.

Dwellers in towns can hardly imagine an excess of

green in a garden. It is different, however, in the

country, which is all green in many places through-

out the greater part of the year. Liberal dashes of

colour in gardens, thus set in green frames, many •

broad acres in width, are as welcome as sunlight

dispersing a fog ; or an Ivy or Rose-clad house in a

dirty, crowded town.

,

By placing tall standards at the back of groups,

and shorter ones in succession, the standards may be

made to melt and merge fnto dwarfs in front, and

thus a bold bank of Roses of any extent be formed

on level ground in less time and at less cost than

could be done by any other method.

The following illustrations of standards of different

heights will make all this plainer than any detailed

description.

The first is of a tall standard. These may range

in heights frftm five to seven-feet. Fig. 46 repre-

sents a standard six feet in height, with a head in

proportion. The latter is a point of great importance

;

a top out of harmony with the height of stem, ill-

balanced, or one-sided, is as great an eyesore to the

Rosarian of taste as a wall out of the perpendicular

is to the architect or buUder.

.

Pig. 47 represents the more common standard,

with a stem three feet high, and a head about

a yard through. This is a most convenient height,

and looks better, on the whole, than any other.

Por an illustration of the dwarf standard we need

onlyrefer to Fig. 39, page 112, Vol. II. The dwarf

standards become so much like a dwarf that it is

hardly worth while giving an illustration. Cut a

foot or eighteen inches off the stem, and slightly

reduce the top, and the effect of dwarf standards is

seen at once.

Weeping 'Rosea.—These are decidedly more
artistic and far less common than standards. This

arises in part from the far greater difficulty in

forming them, and keeping them in good shape after-

wards. There are also comparatively few Roses well

adapted for moulding into weeping forms, and some
of these, notably Niphetos and Marechal Niel, are

rather too tender to be relied upon in our fickle

climate. The two finest weeping Roses, however,

ever seen by the writer were of those two varieties.

Some other rather tender Roses make capital weepers

—Triomphe de Rennes, Celine Forestier, and La-
marque. In each of those fine Roses it will be ob-

served the flowering branchlets are sufficiently long

and slender, and the flowers so numerous and so

weighty, as to allow the Roses to weep naturally.
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The meaning of this wUl he more apparent if the
habit of those Eoses is compai-ed with that of the
Baroness Rothschild and her various sports, which no
skill could compel to weep.

The majority of the more slender-growing Teas
also weep fairly weU, and are weU worth a trial where

into semi-dvooping standai-ds, a pretty hyhrid form,

about intermediate between the true standai-d and
the weeping Bose.

But to have true weeping Eoses really worthy of the

name, we must fall backupon the AArrshire, Evergreen,

and other true cKmbiiig Eoses. As sevei-al of these

can run to a height of fi-om eight to eighteen feet,

it foUowB that they will weep down almost as far

;

and hence, with such material, the height and size

of weeping Eoses can be easily determined by the

height of our budding or starting-point. For there

are but two general modes of forming weeping

ITig. 46.—Tall Standard (t> feet of stem)'. Pig. 47.—^AveK^e Standard (S^feet of stem).

the climate is sufficiently mild for them. The same

remarks apply to the China, Bourbon, Hybrid China,

and Xoisctte Eoses. The Hybrid Teas, too, of the

type and shape of Cheshvint Hybrid, wHl all make
good weeping Eoses. But such iioriferous Teas as the

Gloire de Dijon are almost too short and stiff in their

flower-stems and floweriag branchlets to form a

graceful weeping Eose. For the same reason almost

all the Hybrid Perpetuals refuse to weep, Boule de

Neige, rapidly grown and carefully trained, being the

most likely one to succeed with. The climbingAimee
Vibert weeps well, and even that bright and brilliant

yellow Eose, Harrisonii, where it grows freely, may
he formed into a small weeping Bose of a very unique

colour and character. A good many of the more

moderate-growi»ig Perpetuals may also be converted

Eoses : that of budding on tall briars, or selecting

and supporting a growth of the Eose to any desired

height, then beheading it and forcing it to break

into the requisite number of shoots, and suppressing

all others on the plant. The first is the quickest

and best method of forming and establishing weep-

ing Eoses, As the strain on weeping Eoses is very

great, their area being often so considerable as to

form a covered arbour, with a seat under their far-

spreading boughs, they should be either ti'ained up
the hole of a living tree, sufficient branchlets being

left on to keep it alive, or have a strong iron sup-

port given them at once ; to this one or more wire

hoops could be attached at the top to train the

Eose over, to give it at once stability and symme-
try (see Fig. 45, page 114, Yol. II.). Some little
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pruning and stopping would be needed the first two

or three years to secure a sufficiency of shoots at

the proper places. So soon as the space is fairly

covered, a little thinning and regulation of shoots,

and removal of all dead or dying matter once a year,

would be all that is needed to preserve the health

and form of weeping Roses.

The process of forming standard Roses of all

height is somewhat similar and even more simple.

No hoop nor other support hut one central stake to

keep the stem a .fixture is needed. By pruning

hack to the proper huds, at the right times, the em-

bryo head is soon formed, and ordinary care and

culture does the rest.

Standards are generally formed of Hybrid Per-

petual Roses ; but all the better sorts of Bourbons,

Noisettes, Hybrid Teas and Chinas, make good

standard Hose;. Few are more effective as white

Standards than the very old-fashioned Aim^e Vibert

and Madame Plantier, and the two brilliant pinks,

Coupe d'Hehe and Charles Lawton. These white

and pink Roses alternately, form an avenue by the

side of main walks, or round a Rose-garden, such as

few other Roses can equal.

It must also he noted that the more robust-grow-

ing Hybrid Perpetuals make the best standards.

Not a few varieties of Eoses may produce good

show-flowers on the heads of standard briars, that

refuse nevertheless to form good standards; while

such varieties as those recommended for pillar or

pyramid, and almost all that are named as garden

Roses, will grow into fair form as standards, and

thrive for many years in that form.

"Varieties for Standards.—As standard Eoses

almost invite all beholders to test their fragrance,

it is most important that as many of them as possible

should be sweet-scented. For this reason the follow-

ing list of the more fragrant Roses is given here.

Almost the whole of those selected for their sweet-

ness may also be relied upon as of sufficient vigour

to grow into good-formed standards :

—

Abel Grand.—Carmine and blush.

Adolphe Brongniart.—Carmine-red.

Baronne Prevost.—Very large, pale rose.

Bemity of Waltliam.—Lovely crimson.

Bessie Johnson.—Pale blush, almost white.

Bottle de Neige.—Smallish, in clusters ; one of the

best and most fragrant of all white Eoses.

Camille Bernardin.—Large, red, and edged with
white. '

'

Charles Margottin.—Carmine-red.

Comtesse de Chabrillant.—Large, full, pink.

Duchess of Sutherland.—Soft flesh; old, but good.

Duke of Bdinburgh.—Very brilliant vermilion.

Elizabeth Vigneron.—Light rosy-pink.

Franfois Courtin.—Purple-cerise.

Glory of Waliham.—Eieh crimson.

Harrison Weir.—Full, velvety-crimson.

Heinrich SehuUheis.—Delicate pink and rose.
,

John Grier.—Bright red.

Madame Alice Bureau.—Eich rose, very bright.

Madame Boll.—Bright rose, large and double.

Madame Charles Verdier.—Full, dark rose-coloured.

Madame Elize Jf'aisson.—Large, bright cherry-red.

Madame Ferdinand Jamain.—Clear deep rose.

Madame Fillion.—Finely-cupped, salmon-rose.

Madame Furtado.—Bright rose.

Madame Korr.—Deep pink, with rosy centre.

Madame Marie Cirodde.—Very pale rose, large and

full.

Madame Montet.—Delicate rose-coloured; large

Madame Moreau.— Large and double, shaded

crimson.

Madame Thivenot.—Deep violet-crimson.

Mdlle. Marguerite Dombrain.—Delicate silvery-rose.

Miss Sassard.—Flesh-coloured pink.

Miss Foole.—Soft silvery-rose.

.

Souvenir de Leveson-Gower.—Rich niby-red.

Souvenir de Monsieur Boll.—Bright cerise, large.

Triomphe de France.—Bright carmine, large and

good.

Virgile.—Rich salmon-rose.

William Jesse.—Deep bright rose.

These will all be found sweet Eoses
; perhaps the

Duke of Edinburgh being the least fragrant of any
among them. Apart from their fragrance, most of the
Hybrid Perpetual Eoses named in our list of Exhi-
bition, PUlar, and Garden Eoses, are equally fit for

moulding into standards. It is well for the Eosa-
rian to study local characteristics and growths of

pai-ticular Eoses in different places as far as may be,

before going largely into standard Eoses. Other
qualities being good, the Eoses that grow most freely
in any given localities are the best to choose for

Following out our idea of making fragrance one
of the most essential qualities in standard Eoses,
Marechal Niel must stand at the head of all the
Tea and Noisette Eoses, inasmuch as it is either or
neither, or both combined, and excels them all for
the fulness of the fragrancy, and the weight and
numbers of its well-filled blooms of gold.

Celine Forestier is about the sweetest of the Noi-
settes after Jlarechal Niel, and the pure white
Laraarque has also a pleasant odour. Desprez k
Fleur Jaune, a. curious combination of huff and red,
rare among Eoses, is also fragrant.

The only Bourbon worth gxowing for its fra-:

grance, and that is peeuhar, is Souvenir de la.

Malmaison, which is especially useful in the autumn..
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Nearly all the Tea Roses are more or less sweet,
and do well as standards in sheltered places and
mild localities, the following being, however,, the
sweetest. As a good second to ilarechal Xiel comes
Devoniensis, which forms a capital standard, the
climbing variety being equally sweet with the com-
mon, and being most useful and floriferous on tail

briars.

Sugene Deagaehes.—Large and fine
; pale rose.

Gioire de Dijon.—One of the sweetest of aU, and
the most free-flowering ; orange and buff.

GoubauU.—Less grown than it deserves to be from
its full fragrance ; bright rose.

Letty Coles.—Said to be a sport from the above,

and retaining most of its characteristic fragrance.

Madame de St. Joseph.—A mixture of fawn and
rose ; not very vigorous, but worth trying for its

Madame Wittermoz.—Wbite and salmon.

Sarcisse.—^Pure white, but only fit for dwarf
standards in a mild, warm situation.

president or ^dam.—Eose-shaded salmon.

Heine de Marie Se?iriette,—A red Gioire de Dijon.

Triomphe de GuUlot JUs.—^White and rose.

Those who enjoy the sight and the fragrance of

the old-fashioned Cabbage, Provence, Gallica, emd
Moss Roses, may work a few of them as standards.

They do not grow freely thus elevated ; still it is

something to be able to raise them so much nearer

to our level of facile enjoyment. One of the most

popular Roses in a, large garden, a few years

since, was a nice, round-headed stemdard of the

Yorkand Lancaster Eose. A second was the so-called

Slaidens Blush, little better than it semi-double of

the Alba class; aqd a third was a round-headed

semi-weeping example of the Golden-yellow Briar,

Harrisonii. Some of the stronger-growing Per-

petual Moss Boses form better standards than the

common Moss, Laneii, Luxemburg, and ^Vhite Bath.

Verv tall standards may be worked with climbing

Eoses, and among these the Musk Roses, and Balti-

more Belle, Riga, and Splendens, are the more

fragrant.

Varieties for "Weepiag Roses.—Few things

are m.ore welcome, none can be more graceful,

in gardens, than these. To exhibit their beauty

to the full it is obvious they must either weep

over or weep under us. Weeping on our own

plane of vision, much of their beauty must of

necessity be lost. From three feet to nine or ten

includes the extremes of height in weeping Eoses.

Four and eight are both good heights. The first

can easily be looked down upon, the other looked

up at. As not a few of our climbing Eoses, however,

osm rise from ten to fifteen feet, it follows that there

is no limit to the height of weeping Eoses, excepting

that of available stocks to work them upon. Now,
the Wood-briar or Dog-rosei seldom grows much
higher than from eight to ten feet. Hence, if weep-

ing Boses are desired taller than this, strong shoots

of the Boursault, Ayrshire, or Evergreen Eoses,

should be run up, carefully disbudded to within a foot

or so of the top, and firmly staked. These, with

careful culture and training, will form admirable

weeping Boses. The commoner way, however, con-

sists in budding climbing Roses on to the summit of

the tallest Dog-briars that can be obtained.

As to the selection of sorts, all the more flexible-

growing species and varieties of Roses may be used

to form weepers. The weaker the wood the better

and easier it will droop. Hence, were they only more
hardy, the Banksian are reeilly the very beau-ideal

of perfect weeping Eoses.

Next to them, follow the Ayrshires, Evergieen,

Boursault, Noisette, Hybrid China, Perpetual Musk,

and Multiflora Eoses. All the varieties of the Sweet-

briar also form charming weeping Eoses. The ex-

quisite buds and rich-coloured flowers of these never

look so brilliant as when seen in drooping sprays.

While to sit under a weeping Briar-bush at dewy
mom or eve is, indeed, to reap harvests of sweet-

ness, such as Gray so well describes

:

" Sweet-briar fragrant as the breath

Of maid beloy&d wbeu her cheek ia laid

To yonxs, in downy pressure soft as sWp."

33warf Roses There are fashions in Eoses as

in ladies' dresses or bonnets, and the lawless caprice

is, perhaps, as great in the one as in the other. • Of
late years the fashion has run on dwarfs. Only a few

years ago it was all for standards, the taller almost

the better. Thus it has happened in Eoses, as in other

things ; swayed by fashion, we have got back to our

starting-point, and as dwarfs were our first Eoses,

they are likely to be our last. But, be that as it

may, it seems well that our Eoses in the mass should

get back nearer to earth, as perhaps dwarf Eoses

are more easily cultivated and managed than those

of any other form. T\"hen the time arrives that all

dwarfs should also be own-root Eoses, their culture

will become even more simple, being no longer com-

plicated with the dual life, and consequent com-

peting interests, of scions and stocks. At present,

however, the majority of our dwarf Eoses are

budded or grafted on the Manetti, briar, or other

stocks, wherein lies a, considerable danger to ama-

teur growers, who not seldom mistake the vigorous

growths and suckers from the stocks, for the Roses

worked upon them, and thus find their Eoses but

wildings after all.

Hence, and also for other reasons, the best dwarf
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'Eoses are those on their own roots, and these, as well

as worked dwarfs, are admirahly adapted for many
places and purposes, for which other forms of Rose-

plants are less suitable. For fringing heds or borders

of standard Eoses, and bringing the plants down to

kiss or rest on the turf, dwarf Koses are indispens-

able. They are also the most effective for the filling

of detached beds on lawns, or groups of beds, in

Rosaries. In the latter each bed may be furnished

with one variety, or varieties of a, similar colour.

Such groups, edged with Eoses of a contrasting

colour or character, are among the most effective of

all methods of garden furnishing.

To enumerate all these would be like repeating

aU the best already given ; for there are few or

none amongst them that might not naturally grow

or, with a little manipulation, be moulded into

dwarfs. In general terms it may be stated that

nearly the whole of the Hybrid Perpetuals, aU the

Teas, with perhaps the single exception of Mare-

chal Niel, all the Bourbons, Chinas, Provence, Moss,

Scotch, and Multiflora sections, and several of the

Noisettes, make capital dwarfs.

The following will, however, be found ampng the

very best to grow in single lines, or in masses in beds

and borders.

To prevent repetition and economise space, the

Hybrid Perpetuals wiR appear under colour head-

ings, and all further description be dispensed with.

It must not, however, be assumed from this that the

colours are the same through the whole group. On
the contrary, they vary very much indeed, though

they will be found sufficiently ajike to mass together

in the same group or bed.

Hybkid Pek-petuals.

C3,rmine or Rose.

DarJt

Atel Carrifere.

Barou de Bonstetten.
Charles Lefebvre.
Duke of Wellingtou.
Duke of Edinburgh.
Ferdinaud de Leaseps.
Fisber Holmes.
rran9ois Louvat.
General Jacqueminot.
Louis Van lioutte.
Haurice Bernardin.

Crimson.

Mons, Boncenne.
Pierre Notting.
Prince Camille de Bohau.
Prince Arthur.
Queeu of Bedders,
Keynolds Hole.
Sultan of Zanzihar.
Thomas Mills.
Vicomte Vigier.
Xavier Olibo.

Light Crimson.

Bea ity of Waltham.
Camille Beroardiu.
Countess of Oxford.
Etienne Levet.
Hippolyte Jamain.

Reds of mostly B'

.AlfreilColomb.
Auguste Bigotard.
Comtesse de Paris.
Dr. Andry.
Duchesse de Caylus.
Dupuy JamaiM,
John Stuort Mill.
Madaiiio Victor Verdier,
Mdlle. Marie Bady.

Jules Margottin',
Louisa Wood.
Madame Crapelet.
Mrs. Charles "Wood.

•illiant Shades.

Mdlle. AuTiie "Wood.
Mar6ohal Taillant.
Marie Baumanu.
Bed Dragon.
Bed Gauntlet.
SenateurVaisse.
The Shah.
Sir Garnet Wolseley.
Star of Waltham.

Anna Alexieif.

Annie Laxton.
IJdoua^d Morren.
Frausois Michelou.
John Hopper.
La Duchesse de Momy.
Madame Th^rfese Levet.

Magna Charta.
Marguerite de St. Armand.
Marquis de Castellane.
Mons. Etienne Duprez,
Paul Nerou.
Princess Beatrice.

Victor Verdier.

Pinfc or Pale Rose.

Ahel Grand.
Elie Morel.
La France.
Madame Cointet,
Madame Fillion.

Mons. Hassard.
Mons. Noman.
PrincessMary ofCambridge.
The Eev. G. B. M. Camm.
Boyal Standard.

Blush or Flesh-coloured.

Baroness Eothschild,
.

Bessie Johnson,
Captain Christy.
Comtesse de Serenye.
Centifolia rosea.
Iiuchesse de VaUomhrosa.

Jules Finger.
Madame Vjdofc.

Mdlle. Bonnair.
Miss Ingram.
Princess Beatrice.
Thyra Hammerich.

White Bedding Roses.

Boule de Neige.
Coquette des Blanches.
Louise Darzeus.
Mabel Morrison.
Madame Lacharme.

PjuI's Single White Per-
i:)etual.

Perle-de-Lyon.
White Baroness.

Yello'W Bedding Roses.—The time may come

when the great family of Hj'brid Perpetuals will

furnish our beds and borders with goldenRoses. But
this time seems still afar off, not the slightest break

having yet been made into this new ground. Our
best golden Rose—the Marechal Niel—is too weakly

in its stems, and too weighty in its blooms, to look its

best as a dwarf Rose. Harrisonii makes a brilliant

bed, as also doesCelineForestier,Triomphe de Eennes,

Safrano, and Belle Lyonnaise. Gloire de Dijon, how-
ever, is still the very best yellowish Rose for groups

or beds. AU the hardier Teas are also well suited for

growing as dwarfs. Bourbon Roses are admirably

adapted for dwarfs ; but nearly all being destitute of

perfume, with the exception of one of the best of all

autumnal-blooming Roses, Souvenir de la Malmaison,

they are but little grown. Baron Gonella and
Acidaiie are, however, well worth growing. Neither

must the old blush China, the crimson and the

various improved varieties of the same, as Cramoise

Superieure, be neglected. Clara Sylvain is still the

best white, though more tender than the others.

Such showy Roses as Coupe d'Hebe, Charles Lawson,
Paul Ricaut, Gloire de Eosamene, Aim6e Vibert,

Madame Plantier, the common and Perpetual Moss,

Cabbage, York and Lancaster, as well as the Scotch,

Austrian Briar, and Alba Roses, make capital dwarfs.

Singularly enough, some of these sorts, notably thfe

Moss Rose, are so wedded to the dwarf forms that

they seldom thrive either as Standards, pillars, or

pyramids. Such distinct species as the Musk,
Polyantha, or Multiflora Roses, the best of which
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are the two whites, Anna Maria de Montravel and
Madame Parqueritte ; and the two pinks, Madame
C. Brunner and Mignonette, and the Fairy Roses,

are dwarf by nature and character, though some have
moulded them into lilipntian standsirds.

Pegged-do-wB. Koses.—This is a mode of cul-

ture rather than a special form. Almost any vaiiety

of Rose may be forced to the ground by pegging,

though those of slender growths and of perpetual

blooming qualities are best adapted for the purpose.

Such Roses as the old Monthly or pink and crimson

Chinas, may be accepted as the very best types of

Roses for pegging down. All the Tea Roses, most

of the Bourbons and Noisettes, and the majority of

the Hybrid Perpetuals, yield readily to this mode of

treatment. It has two prominent advantages above

most other methods of training Roses ; that of cover-

ing the ground more rapidly and completely, and the

annual re-invigoration of the plants near their collars

or root-stock, the centre of their vitality and life.

It is impossible to exaggerate the obvious advan-

tages of pegging-down Roses. Charming . as Roses

are in blossom and foliage, it is yet a fact that as

generaUj- planted they add but little to the landscape

beauty of gardens or pleasure-grounds. The plants

are either too tall, formal, stiff, or too much bare

ground is seen around or among them. Let the

latter be covered with their own branchlets, and

these objections vanish at once.

Pegging-down improves the Roses even more than

the landscape. By bending the branches towards the

ground considerable strain is placed on their bases.

This strain forces the buds at these points to break

with great vigour and strength. The result is that

during the summer a series of shoots are formed very

often stronger than those oi the . preceding year.

Hence, at the end of the season all that is necessary

is to cut away the whole or a portion of last year's

blooming shoots, and bend these maiden shoots down

in their places, and thus the beauty and vigour of the

plants are annually renewed, and one of the most

serious eyesores that disfigure so many gardens,

that of dilapidated Rose-trees or bushes climbing

rather than coyering the ground, avoided.

In the brief lists given of Roses adapted for dwarfs

and other forms, it must iiot be assumed that others

not named are not as suitable or as beautiful.

Because these will answer for moulding into the

forms indicated, is no reason why others wiU. not,

and almost any Ro se may be grown into any shape

or form desired, though some are more pliable than

others. Those specified in these lists are not only

suitable, but mostly cheap ; and the dwarfs especially

may be purchased in quantity on specially favourable

conditions from most of the larger firms in the trade.

55

GLASS STEUCTURES AND
APPLIANCES.

PLANT-ST07EIS AND ORCHID-HOUSES.

JUST as the chief, often the only difference be-

tween the dining and drawing-room, resolves

itself into a mere matter of furnishing and arrange-

ment, so the main distinction between the plant-

stove and the conservatory lies in their different

temperatures, and the distinct character of the plants

found in the two sets of houses. The structures

may be identical in size and form ; so much, indeed,

is this the case, that the conservatories already de-

scribed and illustrated are almost equally suited for

plant-stoves and Orchid-houses. The furniture and

temperatures are the chief considerations that de-

termine the nomenclature of our glass structures.

Hence, houses devoted to .Vines are called Vineries

;

to Peaches, Peacheries or Peach-houses ; to Pines,

Pineries ; to collections of more or less hardy fruits,

either planted out or in pots, orchard- houses ; to

the semi-tender plants of temperate regions, green-

houses ; to these and other plants- in flower, con-

servatories ; to tropical plants, plant-stoves ; and to

Orchids, Orchid-houses. Many sections of structures

suitable for such special purposes have already been

given in articles upon the Vine, the Pine-apple, &c.

;

and others will appear as occasion calls for them.

The division or classification is often carried much
further in large places, whence Ferneries, Orange-

ries, Fuchsia-houses, Pelargonium-houses, Succulent-

houses, Palm-houses, simply mean glass structures

devoted wholly or chiefly to the cultivation of these

special plants. Occasionally the houses are built for

the tenants, and in this way thej- have a double

claim to their name. But far oftener it is not so

;

as a collection of plants increase or multiply, they

occupy fii'st a part and then the whole of any existing

house, and henceforth bestow theii' names upon it.

Hence there may or may not be any special sti'uc-

tural feature to give significance to the name of the

house, or specially suit it for the piu-pose to which

it is set apart. As horticulture advances, however,

it is possible that the multiplication of names will

greatly increase, until almost every family or genus

of plants will have its house to which it will impart

its name, or for which it wiD. be structurally and

physically fitted with the greatest nicety. This is

already the case in the great family of Orchids, and

hence we have not simply Orchid-houses, but dis-

tinct houses for Phalsenopsis, Cattleyas, Dendrobes,

Aerides, Odontoglots, &o._&c.

In the olden times glass-houses were comparatively

few, and they were mainly classified by temperature,

a system which is stUl retained to a great extent in
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practice. Hence, we have cold houses, that is, un-

heated; temperate houses, heated from 45° to 55°
;

tropical houses, heated from 66° to 75°. In modem
as in olden times, too, the quality as well as the

amount of heat becomes practically a means of

classification. Hence, we have dry-stoves and wet-

stoves—in other words, those for the vegetation of

the dryish table-lands of tropical countries, and

those for plants from the semi-saturated regions of

stufiy woods and steaming swamps.

From all this we arrive at a threefold general basis

of classifying plant structures. The first is the

plants, the second the temperature, the third the

amoimt of vapour in the atmosphere. And it is in

regard to the last that the chief difference is found

between the general plant-stove and the Orchid-

house. Even in the latter, temperature is a shifting

ground ; for the cool Orchid-house is little, if at all,

warmer than many conservatories. As a rule, how-

ever, it is more moist, and this greater degree and

amount of moisture is one of the distinguishing

marks of such houses.

Moisture.—Considerable diversity of opinion

exists as to the best means of providing this extra

moisture to the atmosphere of Orchid-houses, or moist-

stoves. Surface sprinkling of all surfaces, such as

walks, stages, shelves, the surface of leaves, pots and
basiets; the placing of evaporating-pans on hot-water

pipes ; the use of tanks for warming, and, occasional

uncovering of portions of them to allow of the escape

of vapour into the house ; the use of a small jet of

steam from the boiler, or a separate source, to charge

the atmosphere with vapour when wanted—are some

of the many methods employed for generating and
maintaining a moist atmosphere. One of the earliest

and best is that of exposing large open tanks of water

under the shelves or plant-stages, or under the paths,

almost the whole length of the house, the latter

being covered with strong iron gratings, of various

patterns, and sufficiently open to allow of the free

passage of aqueous vapour from the tanks into the

atmosphere of the house. The whole body of the

atmosphere of the house will then have free access

to the water, and will take up neither less nor more
than the state and temperature of the same will

warrant. For there is a curious twofold correla-

tion of air in regard to water ; that given free access

to the latter, the air will drink up moisture exactly

in the dual ratio of its dryness and its tempera-

ture, and hence any scarcity or excess of moisture

in the air of plant-stoves and Orchid-houses become
almost alike impossible when a sufficient surface of

water is exposed to the air. This was early recog-

nised by most Orchid-growers, and hence the Orchid-

houses of the late Mrs. Lawrence had a central tank.

called the Lake, with hot-water pipes passing through

it. Mr. Rucker, one of the earliest and most successful

of Orchid-growers, had a large open tank under his

centre stage. In another old Orchid-house known

to the writer, a large tank, four feet broad and three

deep, was carried the whole length of the house. Mr.

"William BuU, in his group of about twenty houses,

each sixty feet long, in the Ashbumham Nursery,

King's Eoad, Chelsea, has carried tanks along one

or both sides of most of them, for the storage of

water and the dissemination of insensible vapour.

Of course there are other great advantages in this

mode of storing water, besides its being a seU-acting

system of charging the air with the requisite propor-

tion of aqueous vapour, though it is almost impos-

sible to exaggerate its importance in this respect.

One point of great and vital moment in favour of

such means of charging plants and the air with water

is often overlooked : aU the water thus distributed

through the air is pure. Such means of raising

moisture leaves all the impurities of the water be-

hind. This is very far from the case by the use of

the garden engine or syringe, as the lime and filth

stains on so many fine-foliage plants and Orchids

abundantly testify.

Again, water thus stored naturally assumes the

average temperature of the house. It thus becomes

a mediating and moderating force during the heat

of bright days and the cold of frosty nights, ab-

sorbing heat when it is least wanted, and giving

it back to the air when the latter cools. A lai^e

body of water husbanded in this manner, and
freely exposed to the general atmosphere of the

house, becomes a powerful moderating force between
the evils of extremes of temperature. Water thus

exposed is mellowed and sufficiently genialised to be
used for watering and sprinkling purposes with little

or no additions of warmer water to it. By being

spread over a large surface in this way, it is also

clarified by the deposit of any impurities. Of
course there are some drawbacks in winter, as snow-
water and cold rains in filling the tanks may also

run down the temperature. But a little extra heat

win counteract that, and in some cases a small

return-pipe has been laid back through such tanks,

to add a gentle warmth to the water, and assist in

the elevation of an almost insensible vapour into

the atmosphere of the Orchid-house. But this must
be done tentatively and with care, and such water-
heating pipes should be so arranged as not to form
part of the regular circulation, and so as to be readily
shut off and on when required or desired. Unless on
a very large scale, a two-inch pipe would generally
suffice for the purpose. Should such pipes be large,

and form part of the general circulation, the chances
are that the house would be most densely filled with
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vapour when it was least wanted. This system of
having a small offset pipe specially for warming
tanks of water is by no means confined to Orchid-
honses, but is often used for plant-stoves and fruit-

forcing houses, such as Pineries, Vineries, or early
Peach or other forcing houses.

Structural Peculiarities of Plant-stoves
and Orchid-houses.— These, unless erected
for very tall tropical plants or shrubs. Palms,
Ferns, or large flowering or foliage plants, are
mostly built rather lower, and constructed with
greater care and closeness, than conservatories or

Orangeries. And this on the ground of economy,
as well as for cultural reasons. Chinks in the glass,

indifferently fittiag lights, ventilators, or doors, are

matters of little moment where the temperature
is comparatively low. But where a temperature
of fifty, sixty, or more of artificial heat has to

be kept up against all the antagonism of wind
and weather, a close fit between the internal and
external air becomes indispensable. The loss of

heat through bad glazing, or bad fits, is in-

calculable. That loss rises in magnitude and im-

portance as the disparity between the internal and
external temperature increases.

Nor only this, but the loss of heat is intensified,

and the injury inflicted by the free admission
of cold air, or emission of warm air, is increased,

in the ratio of the moisture in the internal air.

The capacity of air to caiTy vapour is in pro-

portion to its temperature. The colder the air the
less moist, and vice versa. Hence, as cold air rushes

into a plant-stove, or Orchid-house, it commits a
two-fold robbery abreast. It steals caloric and
aqueous vapour from the air, and if it cannot

find enough to satisfy its craving necessities for

moisture in the air, it steals it, as we have already

seen, from the leaves and flowers of the plants. But
as considerable heat was first of all expended in the

conversion of water into vapour, it follows that

a compound waste of caloric takes place in the

escape of heated air into the outside atmosphere, and
the ingress of the external air into tropical plant

houses. Besides, the evaporation of water from

heated surfaces to satisfy the wants of dry cold air

for moisture, cools or chills these surfaces, and is

thus a source of local evils as well as of a general

depression of temperature throughout the entire area

of hot-houses.

These principles have an important bearing on

ventilation, as we shall see, for the effect of cold air

on local atmosphere is the same whether the air be

admitted through imperfections of structure, or of

express purpose through wilfully opened apertures,

called ventilators. Though it is needful to provide

all plant structures with such appliances for the

purpose of moderating then- heat and renewing their

atmosphere, yet the tendency of the latest discoveries

in science, and of the more advanced practice, both

run in the direction of using ventilators much
more seldom and to a lesser extent than formerly.

At one time no end of energy, time, money, and

appliances were expended in the heating of plant-

stoves to the necessary temperature, and the sweeijing

of the heated air out again through open ventilators,

to the injury of the plants, and the reckless waste of

heat and aqueous vapour. In regard to the ven-

tilation of all tropical plant houses it may be
well to he furnished with the power of a giant, but

very unwise to use it with a giant's might. The old

dogma about the exhaustion of the air through the

economy of plant-hfe is now very generally ex-

ploded. The idea seemed to prevail that the same air

could only be used once, as water through a watering-

pot, or com through a sieve. But plants use aii-

many times without abusing it—that is, exhausting

it—if, indeed, they can exhaust it ; and hence the

importance of treating air once heated and charged

with moisture as a force to- be used many times,

utilised to the uttermost, and not simply used

once, and swept out at open doors or windows—^that

is, ventilators. Moist air is the product of many
forces, the result of many energies—such, for ex-

ample, as perfectly constituted houses, coal, labour,

water—all of which cost time and money, and hence

ought to be utilised to the very uttermost.

Height.—It may be needful at times to have

lofty and what are called semi-architectiu-al houses

for some plants, for effect. But so far as successful

culture is concerned, such are by no means needful.

In fact, and in practice, size and height of house

are rather unfavourable to culture than otherwise.

Large and lofty houses are mostly cold, and the

coldness arises very much from their size and their

loftiness. Of eomse any sized house may be heated

if a sufficiency of furnace and boiler area and hot-

water pipes are used. But even then such houses

seldom equal the cultural results obtained in lower

and smaller houses. Fortunately, too, houses may
be large without being lofty, and larger cultural

areas be enclosed at less cost within from six to ten

feet of the ground than si.\ty. Nor does the effort

after low houses end on the surface. A great many
plant-stoves and Orchid-houses are sunk several feet

below it. The system is most economical as well

as favourable to culture ; for all the underground

portions of such houses are impervious to any

amount of cold in the atmosphere. Such houses

are virtually glass roofs spanning the walls. Not
unfrequently the front wall is buried right up to the
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wall-plate on -whicli the roof-lights rest in front.

The hack walls are huilt hollow or flued, and the

spent products of combustion are carried through

or along the latter. Thus the front walls are im-

pregnable to cold, and the back becomes an active

and potent source of heat.

Some of the finest Oattleyas and other Orchids

ever seen by the writer, and a party of specialists

in Orchid-culture, were growing on a, shelf along

the front of such a sunk house. They were perfect

pictures of healthy vigour and verdure, so much so

as to excite special admiration and commendation.

The house was so simple in its construction, and

withal BO cheap, that for a time it obtained no credit.

But at last the cultivator declared the moist warm

wall had very much to do with it, an opinion that

all ultimately endorsed. Here was a house little

better than a cold-pit, with a path and side shelves

all round it, and a bed in the centre, with a faultless

collection of Orchids ! Just such a house as any

amateur might build for himself, or have erected for

him at the smallest coat. The position was specially

warm and sheltered, open to the south, and protected

by a shrubbery from aU winds from other quarters.

And the house being so low, it was covered with

straw mats on severe nights. . By these extraneous

aids, and effective means of conserving heat, but

little fire-heat was needed, and the results were, as

already observed, strikingly successful.

Nor is the saving of fuel the chief, nor perhaps

the most important saving in such cases. The

reduction of the amount of heat is often of

more moment. The plants are
^
better without so

much artificial heat, even if it could be had for

nothing. No more mischievous fallacy was ever

uttered than that heat is heat, and that all heat is

alike good, whatever its source. This is just about

the opposite of the truth ; and it would be equaUy or

more true to afSrm that all artificial heat was but a

necessary evil, and the less of it used the better for

the plants. It is not only different, but inferior to

natural heat, its effects on vegetable life and growth

being widely difEerent. Hence a degree of natural

heat, husbanded or saved, by improved form or

structure of plant-stoves and Orchid-houses, or more

perfect glazing, or more efficient shelter above or

below, is not only a degree gained, but equivalent

in growing force, and strengthening transforming

power, to two or more degrees. Hence the husband-

ing of natural heat is to be strenuously advocated,

not only on the ground of economy, but as an aid to

culture and a source of strength.

Importance of Mating Iiight with Heat.

—Heat without light stimulates plants into weak-

ness. It is most essential to have this in view in

the culture of stove-plants and tropical Orchid*.

The preservation of these in health, their successful

cultivation, demands a high temperature. Until,

however, we can match the heat with the electric

light, which seems almost identical with solar light,

it is needful to moderate the amount of heat used,

so as to make it run more nearly abreast, as it

were, with the suppUes of light. The exact structural

form of house best adapted for husbanding to the full

the natural and artificial heat applied, as well a»

utiUsing to the uttermost the light of our climate,

has probably yet to be devised. Nearly a century

ago an ingenious horticulturist designed a tropical

house that revolved on its base, and presented the

best absorbing angle to the sun at everyhour through-

out the day. The experiment was so far successful „

but of course the expense, proved prohibitory of

others on a larger scale, and it is merely mentioned

here as an iUustration of the thought and care

devoted to the vital matter of utilising natural

light to the very uttermost. The latter is in fact

the difficulty of cultivators. Their cry, like that of

the dying Goethe, is "Light, more light !" Heat of

some sort is quite within their control, hut light

is a sadly limited quantity, and of very mixed

quality in our climate. Hence the importance of

selecting houses of the best form for conducting light,

and for offering as little resistance to its passage as

possible, by reason of the opacity of their frame-

work, as is consistent with the requisite strength;

choosing glass of the best and most transparent

quality, and placing the plants as near to it as is

consistent with safety.

Iiight Framevrork.—Whatever the system of

glazing adopted, of those to be hereafter described,

some sort of strong and durable framework is need-

ful. The stronger the material used, the lighter

the ribs may be. The desire to reduce the opacity

of rafters and sash-bars to the uttermost, led to

the adoption of metallic roofs; and there is no

doubt that metal occupies far less space than

wood. It is also very generally used, though the

idea so prevalent on its first introduction that it

would supersede wood for hot-house building has

long been laid aside. Hot-houses increase so rapidly

that there is abundant scope for both wood and

metal in the erection of the framework of their roof.

The lightness of metal is undoubted ; but it has

many other drawbacks, such as its tendency to cor-

rosion, its expansion and contraction under sudden

alternations of temperature, and the prejudice against

it of being colder than wood. For these and other

reasons wood is stiU very extensively employed, and

as the laws of solid principles of building, and the

theory and practice of tracing have become better
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tmdeistood, wooden roofs contain barely a third of

the timber that used to be put into them. In fact,

so much has the actual proportion of timber to glass

been reduced, that not a few wooden houses as

they are called—would run the iron ones pretty
closely in this matter. The demand for more light

to tropical plants has succeeded in reducing the
opacity of roofs to the smallest dimensions consistent

with sufficient strength and the appeai-ance of per-

fect security. In not a few plant-stoves and Orchid-

houses the latter has been lost sight of, or not suffi-

ciently cared for, and the plants appear in danger of

being turned out of doors by the fall of the house

at the approach of the first storm. But sufficient

strength and stability to look safe are quite com-
patible with such a degree of lightness as shall sup-

ply the needs of the plants.

Transparent Glass This is of equal or more
importance than light fi-amework. All is not gold

that glitters, nor is aU glass transparent that looks

so. Experimental tests of the translucency of glass

would prove of the greatest practical importance.

There should be some simple method of testing the

transparency of glass as there is of measiu-ing the

luminosity of gas-light, and the glass should be sold

by a transmitting standard. Not a few of the

cheaper horticultural glasses are probably not more
than half translucent—thsEt is, they only transmit

about fifty out of everj- hundred per cent, that falls

on their surface. The question of angles of high

or low transmission has been discussed imder the

head of Conservatories. But these points, important

as they are, are as nothing to the glazing of plant-

stoves or Orchid-houses with clear glass to start

with.

Glass of fair price and good quality is mostly

dear. It is the cheap bargains so often offered at

clearance sales, or in answer to low-priced adver-

"tisements, that are to be dreaded, and altogether

avoided. A penny saved in such matters as the

glass for stoves and Orchid-houses, is a penny—it

may be pounds—^lost ; and there is nothing pays so

well in produce and satisfaction to all concerned

as good glass for hot-houses—say, for superior sorts

of houses, 26 oz. to the foot, or even heavier.

Having secured good glass, it is most important

to keep it clean by annual or more frequent

washings. Nothing is more improvident of the

most valuable of aU natural forces, light, than to

allow dust and soot, crumbling putty from laps, and

mortar out of brick walls, to foul the glass, and

shut out solar light from plants that have been ac-

customed to double, treble, or even ten times as

much of it in a state of nature as it is possible to

provide for them in our climate, do what we may.

Deep and dirty laps, again, arc a most preposterous

contrivance to make glass roofs opaque. What with
the actual width varying at times from a quarter of

an inch to an inch, and the residuum that flows from
and stains the bottoms of these collectors and dis-

tributors of pollution, a third of the glass is not

unfrequently obscured by laps.

The tendency of all improvements in glazing, as

will be gathered from subsequent details, is to reduce

the number and contract the size of laps. Still, as

they exist now, they are often a great m?ans of shut-

ting out the light and lessening the transparency of

glass roofs.

Bringing the Koofs down Closer to the
Plants.—Another method of accentuating as it

were the energy of the light, consists in either

bringing down the i-oofs into closer proximity to the

plants, or lifting the plsints up neai-er to the light.

Doubtless, were roofs perfectly transparent, the mere
matter of distance from the glass would be a matter

of little moment ; but as they are, the light appears

to lose more force the fm'ther it passes through

them. Hence, in practice, and notably among Or-

chids, it is found that the nearer in reason the

plants can be placed to the glass, the more potential

the light in strengthening and matm-ing growth.

Short of contact with the glass—and this is to be con-

demned on many grounds—not a few plants thrive

best as near to it as possible. Actual touch leads to

scalding, freezing, and other evils, but the best place

for many stove-plants and Orchids will be found

within the distance enclosed within six inches and a

yard of the glass.

Hence, where plants on stages or shelves ai-e the

main consideration, few or no climbers should be

introduced or trained on the roofs. Pew have the

courage to suppress beautiful climbers sufficiently to

prevent their injuring the plants below them by

their shade, and hence it is better . not to plant, or

to confine them to the front, back, and side walls,

or roof-pillars. In many eases, however, a roof

wreathed and festooned with climbers is far more

beautiful than any or all the plants grown in pots

or planted out in beds in the centre or sides of the

house. But such climbers inevitably injure by

their shade most of the other plants, and if dis-

appointment is to be avoided, this should be well

understood beforehand. Some contend that light is

of far less moment than is mostly assumed, and cite

in proof the necessity and constant practice of arti-

ficial shading. But the shading is not used as against

light, but heat. The term shade is quite misleading.

They should be called anti-scorchers. "We have

never enough light for tropical plants in ovx climate.

We may often, in the highly artificial conditions of
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our glass-houses, have an excess of heat. Fierce

sunshine striking on to plants after a long spell of

dull weather, or obscure light, both of which render

the tissues of plants soft and flaccid, bums up and

scorches such tissues. Had the light been more in-

tense, the heat would probably have done them no

harm,, so that actually the necessity for blinds arises

from the obscurity of our light.

No doubt, too, shading is wonderfully overdone

;

it is invariably practised on the side of excess, and

for this reason. A sudden scorch becomes at once

visible, its evil and loss are all too prominently ap-

parent ; but the evils of over-shading are slowly re-

vealed, and it even needs special knowledge and

training to note them at sight, and whole months,

maybe, after the evil is done. It should be laid down

as an unalterable law, never to shade unless when
the Sim is shining, and to withdraw it the moment it

is overcast by clouds. To facilitate the carrying out

of this law, all shading material should be moved
on rollers, so geared that they can be moved up or

down with the utmost ease and despatch. If they

are otherwise, they are sure to be either let down too

early or too late, and, worse almost than either, left

on far too long. It is seldom needful to shade be-

fore H a.m., nor to leave it on after 3 p.m., though

conditions of plants, aspect of houses, &c., largely

determine such matters. But little harm wiU result

from any necessary shading, once it is thoroughly

understood that it is used solely as against excessive

heat, and never with the intention of moderating the

energy of solar light, which is mostly all too weak
' for tropical plants under our semi-leaden skies.

Size of Plant-stoves and Orchid-houses.
—This has been incidentally referred to as of little

or no moment. But as very exaggerated ideas pre-

vail to the contrary, it may be well to state that

some of the finest stove-plants and Orchids have

been grown in the smallest houses. For example,

one of the healthiest collections of Phalsenopsis to

he found in the country, has been grown for the last

ten years in a house about thirty feet long, ten

wide, and eight high. The form is a hip-span, and
it furnishes such a feast of Phalsenopsis to its owner

every year, that good and large growers make many a

pilgrimage to see it. It is also important to do away
with thenotion that plant-stoves and Orchid-houses

are beyoJid the reach of amateurs and those with

siriall means. On the contrary, few plants can be

grown with less cost than Orchids and many of the

choicer stove-plants. Even the cost of purchasing

them is daily becoming less ; the enormous imports,

innumerable auctions, the competition of trade firms,

and la^st, but by no means least, the liberality of

many of our largest growers, who treat amateurs in

the most liberal and fraternal way in regard to cost

of collections, have brought Orchids within reach of

all classes; and almost any house that will grow

green-house plants well, will, with a little more

heating force, grow Orchids equally well or better.

And even the additional heat is not essential for some

of the most beautiful of all Orchids. Such as Odonto-

glots, MasdevaUias, Stanhopeas, Lycastes, and many

of the Cypripediums, forming magnificent collec-

tions in themselves, may be grown in warm conser-

vatories ; and small houses may be readily warmed

up to a temperature of from 65« to 75°, which will

suffice to grow the heat-loving Orchids. It is to be

hoped that neither the size of the house supposed to

be needful, nor the cost of keeping it warm, nor the

comprehensive lists that we have given of plants

which we have wished to popularise, will prevent

our readers fi-om trying Orchids. Stove-plants are

yet cheaper and more easily grown, and those

amateurs who have not yet tried a small stove can

have little idea of the amount of pleasure that may
be reaped from such a house at a small cost.

Orchid-houses may be found varj-ing as widely in

size as from ten feet wide to fifty, and from Six feet

high to fifteen or twenty feet, with lengths of every

possible number of feet to suit the pockets or plants

of -their owners. Lengths of fifty feet, breadths of

twenty feet, and heights of ten to twelve feet, are

also comparatively cominon. Some of the largest

houses are twenty feet broad and eleven feet high,

with side shelves thirty inches ^ide and a yard

high; then follows a path a yard wide all round,

leaving a stage eleven feet wide in the centre. But
the tendency of the present day is towards small

houses for cultural purposes, alike for the cultivation

of Orchids and of stove-plants.

Porms of Plant -stoves ajid Orchid

-

houses.—Any of those forms already Ulustrated

or described as suitable for conservatories will also

answer for plant-stoves and Orchid-houses. Curvi-

linear and regular, or irregular, that is, hip-spanned
roofed houses, are, however, specially adapted for

such purposes. These admit more light than lean-

to's, even should the latter have front and end lights.

Still, as we have already seen, mere glass roofs span-
ning any handy distance between two walls will

suffice, though they would be cried down by many
as far behind the times. But the times are suffi-

ciently catholic in knowledge and taste to welcome
all practicable good from the past, and all possible

improvements from the present and the future.

Besides, many who can afford a mere glass roof,

cannot afford expensive houses.

No house can be too good for the growth and
display of stove-plants and Orchids ; none can be
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too simx>le and cheap, if such will render their

culture possible to those who cannot otherwise afford
to grow such charming plants. The chief conditions

that command success are a sufficiency of heat, light,

moisture, and shade, as against sun-scorching, and
these are almost

trol in small

houses than in

large ones.
Glazed with
glass of good
quality, and the

surface kept

scrupulously
clean after-
wards, it is as-

tonishing how
much pure light

can he passed

through a meie
glass roof; often

farmore is thus

brought to bear

directly on the

plants than in

larger struc-

as much or more under con-

Pig. 2d.—Section of Mr. Bull's Orchid-houses.

Henderson's, and other trade and private growers, it is

gratifj-ing to note that a winter temperature of from
40° to 30" is all that is needful for theii- well-being.

Another point that powerfully impresses the amateur
is the effect of large masses of one particular family or

species of plants. 0. t exillarium is so varied in colour

that it consti-

tutes a fine col-

lection of Or-

chids within the

compass of a,

single species

;

and the same

might almost be

said of 0. Oris-

piiim, and other

fine species.

For single
amateur houses

a very usuiil

size is about

thirty to thirty-

six feet long,

twelve feet wide

and six and a

haUorsevenfeet

IE

"Wooden PlatTorm

Path

_WQode.n_PlatfocmI

:e 3~ 3" IE

Fig. 29.—GrouDd-plan at Level of Platform. (The lines show the pipes.)

tures in which inferior glass is used, and little regard

paid to keeping it clean afterwards.

Still, span-roofed, domed, curvilinear, or ridge-

amd-furrow houses are among the most suitable for

stove-plants and Orchids. Such forms on the whole,

under the greatest variety of circumstances, afford

the most direct and clearest light to the plants-

Kgs. 28 and 29 show a section and plan of Mr. Bull's

series of eighteen houses, sixty feet long, eleven feet

wide, and seven feet high at the a}>ex, the brick

wall at the side being two feet six inches, and the

small glass side lights one foot six inches, as seen

at the Ashbm-nham Nursery, King's Eoad, Chelsea.

Tti passing through such magnificent collections of

Odontoglossums, Masdevallias, and other cool Orchids

as are to be found in thousands and tens of thousands

at Mr. Bull's, Messrs. Veitch's, "WiUisims and Sons',

high to the eaves. Greuerally houses of this foi-m and

width have a path down the centre, and a wide shelf

or stage about four and a half feet wide down either

side. A shelf is also frequently carried along within

a foot or eighteen inches, or two feet, of the ridge,

and this proves an excellent situation for small

plants, where they are fully exposed to light and siir.

In other cases climbers are carried along in the apex

of the span inunediately over the path. Here the

climbers are not only seen to most advantage, but

they can be grown without injury to the plants.

.Of more ambitious and showy houses we give an
illustration in Fig. 30, which has been engraved

from a fine design by Messrs. J. Weeks and Co.

This house is intended to be at least thirty feet

in width, and lofty in proportion, with a ventilating

ridge as well as side apparatus. The walls are repre-
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sented solid, but may also he partially glazed. The

stages consist of slate slabs, and under the centre

stage runs a large open tank, with four hot-water

pipes passing through it for purposes already ex-

plained. Four >four-inch pipes al-e also carried

under each side. This house is shown as furnished

with a mixed collection of stove-plants, Orchids, and

climbers, for all of which there is ample space and

light in so large an erection ; and such houses, well

furnished, are perhaps among the choicest delights

of high-class gardening. Nevertheless, let not what

has been said about humbler structures be forgotten.

Internal Arrangements.—In aU the illus-

trations we have given the plants have been in pots,

and the pots arranged on shelves and stages. For

commercial purposes this is inevitable. And the

value of individual plants, the special culture needed

by many, and other causes, have combined to con-

tinue the pot-and-stage modes of culture and

arrangement in most private collections. But one

has only to enter the large tropical houses at Kew,

Chatsworth, or Trentham, the Botanic Gardens at

Eegent's Park, or Glasgow, and many other noble

public and private collections, to note the immense

improvement of the planting-out system. It is hardly

too much to affirm that the latter is essential to the

full development of tropical vegetation in its true

character. By planting out different families in

groups, or even considerable masses of one family

—

such as, for example, the Crotons and Dracaenas

—

such families would grow as it were in digmty and

magnitude beyond any possible idea of their de-

corative capabilities as estimated by the pot-and-

stage mode of culture and arrangement. While, as

for the grouping of Orchids in masses, freed from

the degrading mercantile ideas of pot-poi'tabiKty,

and instant conversion into pounds sterling under

the hammer, the effect would surpass anjiihing that

has yet been attempted in plant-grouping. Such

groupings have been at times successfully at-

tempted for great decorations at festivals and public

events, where all the pots were hidden, and only

glowing Orchids waved over a sea of verdure. But

a tropical rock garden furnished, the pocketed walls

filled, the roof-rafters draped with drooping Orchids

in permanency and in bulk ! Such sights may be-

come the rich cream of the permanent decorative

floriculture of our near future. As Orchids grow into

bulk and multiply, and our imports, already so

enormous, also increase, possibly a hundredfold,-

heusefuls of permanent Orchids planted out in

groups will probably become almost as common as

Ferneries are to-day.

But such brilliant displays and masterly com-

binations of beauty en masse will never supersede

the present methods of pot-culture. These will

always be needful to keep stock, and preserve many

of the species in' health, that might probably suffer,

or even succumb, to the wider, and hence perhaps

less careful, culture of massed-out Orchids.

Meanwhile much of the gorgeous effect of planting

out is now obtained in large plant-stoves by massing

the Orchids in flower at any given time into large

vases, baskets, troughs, or on shelves or stages with

ornamental sides of Minton tiles, china, iron-stone,

or other ornamental substances. These hide the

Orchid-pots and panSj and the surface may be filled

in with moss, Lycopodiums, or other prostrate

verdant plants, so that only beauty of colour, fresh-

ness of verdure, and sweetness of perfume may be

seen and enjoyed.

No doubt there are formidable objections to the

plan of grouping Orchids. The first and chief is

the cost of procuring sufficient plants. Cheap as

Orchids have become relatively to what they once

were, it absorbs a good deal of capital to purchase

them in bulk, though that is really the cheapest

way to pm-chase them ; and, of course, it is only

those who have a considerable number that could

plant them out in groups. Many Orchids would

probably, however, grow far more rapidly, and

multiply faster, if grown in this more natural way,

than when cribbed, cabined, and confined in pots

and baskets.

As to insects, all the base-lines, soil, and plants

used should be thoroughly clean at starting, and

then the probability is that they would continue

so. Then as to the surface verdure, it would be

quite as useful as a trap, or for a blind. The in-

sects would lie at ease and with a sense of security

under it, and the cultivator taking advantage of

these facts could the more readily find, and give a

good account of, most of them.

Stove-plantB aiid Orchids Mixed, or Bach
Separately.—No doubt the general tendency is to

grow these two classes of plants separately, and even

different families of plants belonging to each section

also by themselves. Yet it is quite possible to grow
stove and Orchids mixed, or indeed either, in houses

not specially devoted to one or both. For example,

not a few of the finest specimens of Aerides, Cattleyas,

and Dendrobiums ever seen by the writer were grown
under the shade of Vines. True, the Vines were

turned out of doors for about three months, from
October to January, which enabled a temperature

of about 60° to be maintained during that period.

The Aerides were suspended on blocks at a distance

of two feet from the roof, and were very fine ex-

amples of high cultivation. Such cases, however,

are cited more to encourage those who may probably
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only have one mixed house, than to suggest the

general growth of Orchids in Vineries, Peach-

houses, or others devoted to fruit-culture.

But no douht quantities of Orchids may he well

grown in plant-stoves, either suspended from the

roof or in other places on the stage or shelves, in-

termixed with foliage or other flowering plants.

Douhtless at times a compromise must be struck

botween the different classes of plants ; in all such

cases the more valuable, and that will generally be

the Orchids, should have the preference. But really

the compromises will be fewer than might be

expected. Take for example the vital factor of

temperature, there is but little difference between

the plant-stove and the Indian or tropical Orchid-

house. And so also of moisture when the plants

are all in growing condition.

Most of the cool Orchids will agree equally well

with the main treatment accorded to not a few

flowering plants in the conservatory, and to the

somewhat close, rather warmer, and semi-saturation

system adopted with such plants as Azaleas and

Camellias after blooming. And thus it comes to

pass that it is often possible to grow cool Orchids in

the warm conservatory, and tropical Orchids in the

plant-stove, almost, if not equally, as well as in

houses specially devoted to either.

Hence, while those with large collections will

doubtless continue to separate stove-plants and
Orchids into separate and distinct houses, there is

nothing to hinder amateurs, or others, with only one

cool, and another tropical plant-house, growing very

good mixed collections of both stove-plants and
Orchids in one or, at most, two houses. Whatever
specialists may thiak of those mixed collections,

there can be no doubt that the system brings Orchids

within reach of many who otherwise could have
never cultivated nor enjoyed them.

By the use of Wardian cases, or simply partition-

ing off small portions of common conservatories, and
heating the enclosed areas with some of the manj-

forms of gas-stoves, or a coil of hot-water pipes from
the kitchen or other fire, a compartment for Orchids

may even be introduced with rather startling effect

among cool ferns or a general collection of conserva-

tory plants. In arranging such pleasing surprises, it

is by no means needful to exhibit the pipes or other

means of warming; they may bo hidden in so

many and such obvious ways' as need no mention
here. Tastefully posted, and well filled, few arrange-

ments are more satisfactory to their owners or more
gi-atifying to visitors. The coil grates of various

makers, which are just like others in external ap-
pearance, but are provided with a coil of pipes at

the back of the grate, enable this to be done at a
very trifling cost.

EOCK, ALPINE, TEEN, AOT) WILD
GAEDENESTG.

THE EABDT FMRNERT.
By James Sheppaed.

SINCE the publication of the " Fern Paradise,"

now some yeirs ago, the desire for hardy

ferneries has become almost universal. Fortu-

nately there is nothing to prevent this growing

demand from being met. Ferns are almost innu-

merable in a state sf nature, and few plants can be

multiplied so rapidly by art. Mr. Britten's series-

of papers must have made this plain to every reader.

The same excellent authority also points out how
most of the more popular ferns may be propagated

and cultivated. But fortuna.tely in many parts of

this country even this trouble is unnecessary. A
day's leisure, and a fern-hunt of an bour or two's-

duration, will be rewarded with sufficient finds to

furnish a small hardy fernery.

Nor will the plants prove the only or chief prizes

in such hunts. Invaluable lessons will be taught

concerning the habits, wants, and natural beauties of

the plants. Besides, it is impossible to go fern-

hunting in hedge-rows, coppices, or woods without

having our love of nature in general, 'and of ferns in

particular, vastly increased and intensified.

Fortunately for fern-hunters, the plants cling very

much to roadsides and hedge-rows, and are thus

exposed to the view, and become the common
property of all observers. Permission may also be
obtained at certain seasons of the year— after the

pheasant-shooting is over—to have a fem-hunt in

most woods and coppices. Fortunately, too, there are

still a few commons and open spaces left on which
the wild ferns grow, and to scamper over these,

basket and trowel in hand, no man daring to make
the fem-hunter afraid, is a high and satisfying plea-

sure. "Wandering dovm the lanes, and by the banks
of flowing streams, ferns of many soi-ts, and all sizes,

may bo found. In some districts the common
Golden Polypody almost overmasters the Ivy in
draping the trees, while the Bracken, the Hart's
Tongue, the Male, Lady, Royal, Buckler, and Shield
Ferns monopolise the land, even to the destruction

of rushes and grass.

A few fem-hunts over such grounds—and they
abound in Devonshire and many other counties,

not excluding the arid clime of East AngUa—
convert the hunter into a ferwl admirer of ferns

as long as life lasts. It fosters an enthusiasm and a
love for these green children of nature which will
never die out. Fem-hunts are also the best teachers
of all about ferns. More may be learned of their

forms, character, habits, culture, and beauty in one
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good hunt and successful finds of ferns than from
reading a dozen hooks. Therefore oui- advice is to

every one that would have a fernery, and grow
them -well, to have a few fem-hunts firat, and mark
their natural surroundings well. "We may not be
able to repi-oduce them, but the nearer we can
approach to their natural conditions, the more beau-
tiful the fernery will become.

"What Perns ITeed.—Ferns in their native

haunts mostly find fom- favourable conditions for

their growth. These are shelter, shadow, humidity,

and rich root-runs ; yet, how often do we see bi-and-

new ferneries set full in the eye of the sun, amid the

glitter and glare of red or white brick, stone, or com-
posite! That they will live at all under such condi-

tions, proves the tenacity with which they cling to life,

and their marvellous power of adapting themselves

to circumstances. True, there are ferns, such as the

several species of the Spleenworts, and more notably

the Wall Eue, as it is commonly called, the Jlsplenium

Suta-muraria, that prefer the crumbling ruins, sun-

baked wall, or hard rock, to any other home. But such

fems are almost as exceptional at one end of the

scale as the filmy ones are at the other. The latter

cannot live in the sunlight, and are so impatient of

drought, that they can only grow in a saturated

atmosphere, with their leaves enveloped in a per-

petual vapour-bath.

Many fems, however, can endure a fair share of

sunshine, of which we have a notable example in the

common Bracken (Pteris aquUina) , which will live and

thrive on commons so hot, dry, and poor, that they

cannot support any tree or shrub to afford shade or

shelter
; yet to see the Bracken in its vigorous character

of the giant towering above all ferns, you must find it

in shaded woods, and with rich and deep root-runs.

The same holds good of the Seohpettdriim or Hart's

Tongues, the Lady Fern, and Male Fern {Athyrium

Filix-feemina and Lastrea Filix-mm) ; Polypods, Poly-

stichum, and others. But these fems mostly reach

to a loftier stature and a fuller development when

partially shaded.

Shelter for most ferns is, however, as indispensable

as shade. The winds make sad havoc with the stately

fronds of most of our finer fems. The Osmunda regalis,

for example, the noblest of all native fems, can hardly

stand up against high winds. It is either wrecked,

or if planted in windy places, so stunted that the

wind has little power on its dwarfed fronds; and

it is so. in degree, with other fems. Shelter is also

grateful to fems, and favours their full and rapid

development, and that perfect verdure which is the

perfection of beauty in femdom. Moisture at root

and top is of equal or more importance. Even those

fems, such as the Eue Spleenwort, as seem to

thrive in absolute di-j-ness, are often far more moist

at root than it seems. In the deep crannies and
cre\-ices of rock, in the mortar joints of old walls,

hugging the xmder edges of moss-clad porous copings,

the roots find unseen and ine.'chaustible stores of

moisture. But laiger foms, with thinner and more

porous fronds, need larger supplies ; and, indeed, on

porous bases it is difficult if not impossible to over-

water the majority of fems in the open air in our

climate. Good supplies of suitable food are also

essential to success in fem-growing.

It is quite a popular error to assume that fems feed

chiefly or only on peat, earth, and water. The majo-

rity of them, on the contrary, revel in vegetable debris

and fibry loam, the former forming the warp and the

latter the woof of their daily fare. Dead leaves, the

decomposed stems of grasses, and the faded fronds

of the fei-ns themselves, constitute their favourite

root-pabulum. Hence, on the whole, a compost of

equal parts of good peat, turfy loam, and lesif-mould,

with a liberal dash of sharp, clean, and when prac-

ticable, silver sand, will grow almost any or all

fems to perfection. But one of the lessons the

hunter for fems in their native haunts learns is the

veiy useful and practical one that, other condi-

tions being favourable, fems are by no means par-

ticular about soU. They may be found in fair

condition in almost all soils—from loams stiffening

into clays, and peats running into sheer sands. In a

word, all the conditions of fem-culture in the open

air, and the phints themselves, are within reach of

everj- one who cares to giow them. Even those who
cannot go fern-hunting may purchase them cheaply

from growers or professional collectors at about a

penny a-piece. Much as this class are and have been

abused, and worthless as are at times the products

they offer, those who have knowledge enough to

examine into their state, and insist on having plants

with good roots, may find many treasures brought

to their doors for a mere trifle. Our object in giving

stich prominence to these facts is to show how fems

and fem-culture may be brought within reach of all.

Even those who have no gardens but their areas and

back or front yards, a few feet square, may grow

fems, while no plants equal them for house-tops,

balconies, and shady windows. The very facts of

their enjoying close shelter, and thriving best in the

shade, enable them to be grown in those very

places almost too dark and dank for the common

Ivy. Planted in such soils as we have indicated,

liberally washed over-head, and watered at the root

with pure and, if possible, soft water, fems will bear

up their verdant fronds bravely among the dust and

dirt of great cities, and bring much of the grandest

greenery of rural life into the most pent-up courts,

areas, and gardens of crowded streets. Even the bare.
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tlack, gaunt walls of towna may be clothed with

ferns. Semi-cii-cular, plain, or rustic, and highly-

artistic pots may now be purchased at cheap rates,

and suspended by one or more nails to the walla.

These may be so distributed and arranged that

when planted with ferns the whole wall may be so

clothed as to become a thing of beauty and a joy for

ever.

Though ferns thrive well in such rockeries as

• have been already described, it is quite a mistake

to suppose that ferns will not thrive unless on

rockeries. Such grand ferns as the Polystichums,

Lastreas, Hart's Tongue, the Bracken, the Royal, and

many others thrive best planted in the ground like

other plants. The Bracken alone, though somewhat

difBcult to transplant, when once established will

fill a whole yard, or cHmb up a wall eight or even

ten feet high, with its glorious greenery. The
simplest way to establish this most useful fern is to

dig up a barrow or cart-load of its roots in as large

masses as possible, and deposit it in the mass where

it is wanted to establish the Brackens. This whole-

sale mode of procedure never fails.

Of course ferns may be made to look more

artistic if planted in or against rocks. But for their

mere cultivation the rocks often prove a hindrance

] ather than a help, and as a matter of fact nearly

all ferns are grown in the solid earth, and not on

rocks at all.

Many of the confined courts and narrow gardens

of towns are admirably adapted for fern-culture.

These provide shelter and shade, and wherever there

is a water-main near, a shower-bath to cleanse the

fronds from soot and dust is easily provided. Where
the walls run north and south in small gardens, and
afford scant shade at noon when it is most needed,

few things can be easier than to provide the

needful amount by the growth of such fast-growing

climbers as Ivy, Honeysuckle, Jasmines, and Roses,

or the Virgin's Bowers, the Clematis, of which there

are now almost any quantity of all shapes, colours,

and sizes. Or, in very small gardens, an artificial

shade of canvas or bunting might be cast over the

fernery a few hours on either side of noon.

There are ferns enough and to spare in the lists

we have given of the different genera or species to

furnish any sized fernery. Or ferns may be mixed

with Alpine and herbaceous plants, and succulent

or semi-wild plants, such as Honesty and Foxgloves,

both of which thrive and look well among ferns.

The glimpse of a group of Foxgloves in an open

space with a Honeysuckle overhead in many a fern

lane, are suggestive indications of very much that

genius and art may accomplish in the artistic dis-

position of grave and gay colours in the fernery.

And all this is often done as well or better on the

smallest as on the largest scale. Be the size what

it may, shade, shelter, food, moisture, skill and taste

are ^ that are needful to grow and arrange

ferns to the highest perfection. Of course on larger

scale the moistnie may expand into waterfalls,

lakes, streams, or even rivers. But the splash of

water, and the sweet sounds of tinkling drops and

tiny rivulets, are also within reach of the small
,

fernery, and may in their way and to their extent

prove equally satisfying.

No garden of any extent is complete without

a hardy fernery ; as, when formed in a suitable

situation, it not only gives great scope for grow-

ing plants that would not succeed except under

shade, but it may be made one of the most delight-

ful retreats, where a lover of nature may enjoy

quiet study to the full, and admire the many varied

forms such vegetation as is only there to be met

with affords.

The most suitable situation for a fernery is in

some low, damp part of the grounds, and if well

broken up by lying naturally irregular, and there is

suitable shade, the place will be perfect ; but if not,

it may be made so by a little digging and delving, so

as to raise any mounds still higher, and sink lower

any depressions. In doing this, the object to be

aimed at should be to get rid of formality in the

lines or curves, and to hide one part from the other

as much as possible, as then, although the space may
be limited, it gives one the idea of extent, and there

are fresh surprises at every tirni, and new featm-es to

see. One thing to avoid is, not to have the distance

between the banks or mounds contracted, but let

them be wide and open, and the bends and turns at

such intervals that it will not be possible to place

one foot on " zig " and the other on " zag." If the

soil is not light and good, it must be made so by dig-

ging well into and mixing up with the face of the

banks plenty of peat or leaf-mould, or both, in

which ferns delight. If running water can be had,

that will be a most valuable addition, as itmay be led

down the rock into miniature ponds, in which Carex

paniculata, Callas, Lilies, and other aquatic or semi-

aquatic plants, may be grown ; or, in case there is

not enough water for a pond, any little may be
utilised by running it in channels or over prepared
ground where Osmunda regalis may be planted and
grown in the highest state of perfection.

Another fern that is fond of a similar wet position

is the Athyrium felix-fmnina, of which there are

many varieties, some being beautifully crested and
of fine divisional appearance. It should be borne in

mind, in arranging for these and other plants of a
similar nature, that, though they like and require
plenty of water, they hate stagnant moisture, and
it is necessary therefore to provide ior the water
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passing through or over the soU and gettmg fi-eelv
away. •'

Unfortunately, in the generality of cases, when
ferneries are attempted, they ai-e mere mounds or
stone-heaps; hut it is to be hoped that these are
things of the past, rfs, now that the Pulhamite rock
has been seen in so many places, no one will he

way they have a bold and striking appearance.
The erection was superintended by a lady artist of

most cultured and refined taste, and its planting and
cultivation were for many years under the care ot
one of the best practical gardeners, Mr. Parsons.
The fernery lies on a gentle slope, and has, as may
be seen by the engraving, a rich background of tall

Bock Fkknert at Da>*esburt.

satisfied without having some of this work carried

out ; for, besides being bold, picturesque, and grand,

fcms look more at home in the nooks, crannies, and

fissures than they do anywhere else.

One of the finest examples of these artificial rock-

made ferneries is at Daneshury, where a most svut-

able spot has been chosen iij a, deU-Hke valley tmder

the shade of overhanging trees. Here the ferns

and other plants flourish amazingly, as, besides

being in a most suitable situation, their wants are

cared for in the way of soil, and they are planted in

well-defined or distinct groups, arranged in which

trees and masses of Ivj-. The latter, if kept in due

subjection, not only associates well with ferns, but

forms one of the richest backgrounds possible to the

groups and masses of artificial rock that are introduced

with great taste, as in the front of our engraving, and
lose themselves in the I^y and wood at the back.

Some of the taller and hardier ferns are also carried

far back into the wood, and thrive luxuriantly imder

the shade of the trees, or hold their own among the

Ivy which is beautiful at all seasons, but specially

so when clustered with golden blossoms or alive with

the hum of wasps, through October, or, when mild,
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well through November. Later on, too, the Ivy-

loses nothing of its richness, when each bunch of

flowers grows into a round-headed group of dark

berries, that show up well above the rich and far-

reaching spread of fine foliage that distinguishes

the Irish Ivy.

The fernery is so eirranged as to afford a rich and

extensive variety of sites and soil ; and the bold sys-

tem of massing the different families in groups has

been adopted to a great extent. At considerable

elevations on the slope, where the ground is compa-

ratively dry, grand masses of the Male Fern (Zastrea

Filix-inas), Polystichums, Diplaziums; Polypodium,

&c., abound. Lower down, in more moist and shel-

tering nooks and corners, choice groups of such ferns

as the finer varieties of Blechnums, Cyrtomiums,

Cystopteris, Allosorus, Onoclea, Struthiopteris, &c.

;

while in the lowest parts of all, where the soil is rich
~

and moist, large masses of the Royal Fern {Osmunda

regalis) find a congenial home, and rise to a great

height. . This, as well as most of the more choice

species, are planted in a mixture of equal parts of

peat and loam, and thrive admirably.

Every provision is, however, made at Danesbury

for copious over-head waterings in dry weather.

This not only drenches the roots, but cleanses and

thoroughly refreshes the tops.

Though the foreground of this fine fernery is

mostly furnished with ferns in groups in a manner,

yet a good many Saxifrages and other plants are

used with them, while the rocks themselves at many
points are enriched with the smaller and more choice

of the rock ferns. The sheltering and densely-

shaded dells are also admirably adapted for the

successful cultivation of such shade and moisture-

loving subjects as the Trichcmanes and Hymeno-
Tphylliims, the most deHcate of all the ferns that can

be grown in the open air—or rather in sheltered

caverns in our climate.

Another noteworthy fernery is that at Woolver-
' stone, where some steep banks of a cliff, dipping

north, have been seized on, aiid paths made to run
winding under and about to get at the various parts,

some of which are planted mostly with ferns, and
others "with plants having fine foliage or a tropical

look. One of the most useful of these is I'olt/-

ffonum Sieboldii, which, though by some considered

common, is well adapted for semi-wild places,

as it will thrive almost anywhere and in any kind
of soil, the roots running quickly under ground,
and sending up strong hoUow shoots, that grow
at a. great rate, reaching a height of from five

feet to eight feet in a few weeks, and dying away
again in the autumn. The leaves^ besides being
large, are of an elegant shape and a lively light green
colour; and the flowers, which are creamy-white,

resemble the Lily of the VaUey in form, and are

borne in the greatest profusion. Another plant that

shows up conspicuously is the Giant Cow Parsnip

(Heracleum gigcmteum), which has huge sijreading

leaves, and very tall flower-stems that bear large

umbelliferous heads, a foot or more across, which seed

freely and soon stock a place. One of the most

graceful-habited plants that can be introduced into

the hardy fernery is the Arundinaria falcata, or

Neilgherry Bamboo, which is very suitable for

planting near the margin of water, as it likes a

moist situation, and when its long slender rods,

with light foliage, droop over, as they soon do, it

forms a most beautiful object, and one that is suio

to attract notice even from the most casual observer.

Chmneerops Fortunli, the Chinese Palm; is also grand

for associating with ferns; and, being of a. bold

type and very tropical-looking, it should have a

prominent position by placing it so as to stand out

in the foreground where it meets the oye. By using

it in this way, it gives character, and becomes a

striking object when it attains size and age.

A fine colony of ferns at Woolverstone are the

Struthiopteris ffermanica, called by some the Shuttle-

cock Fem, and by others the Ostrich Fern, the

arrangement of the fronds being like those of

the feathers of a shuttlecock, and their form and
handsome appearance resembling ostrich-feathers,

which similarity is enough to recommend the plant

as a very desirable one—as really it is, being one

of the most distinct and striking among all hardy

fern."!.

Another that cannot be too highly spoken of is

the Woodwardia radicatis^ which, though generally

grown in a green-house, is sufficiently hardy to stand

out in the open with a little protection, the best being

fresh-fallen leaves or cocoa-nut fibre, as these lie

light and are capital non-conductors, keeping off a

good deal of frost. As the Woodwardia radieans has

very long, gracefully-arching fronds, it should be

planted well up, where they can have plenty of room
to spread and droop without touching the gro^nnd.

Lomaria chilensis is likewise a noble fern, requiring

about the same care as the JFoodwardia during the

winter.

For other hardy ferns see Mr. Britten's lists in the
series of Fern articles.

Otiier Plants that Associate well with.
Ferns.—Besides those already named the following

are very striking :

—

Gunncra scabrn is a grand-leaved plant that likes a
wet spot, and deep rich eoil ; but, as it is not quite

hardy, it needs some protection, which is easily

afforded by throwing a bushel or so of leaf-mould
over the crown. Funkia Sieboldii is particularly
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striking.asithiisnoble foliage of a rich glaucous blue-
green. AraHa Sieboldii (correct name Fatsiajaponica),
too, must not be forgotten, as it is quite haiiiy in
sheltered places, and has splendid foliage which is verv
distinct in appearance. A. papyri/era (correct name
t'atsia papi/riftTv) is even more noble, but, as it is

not hardy, plants should be taken up in the autumn
;ind -wTntei-ed in a cold house or shed. The Xew
Zealand Flax {Fliormiiim tenor) is also a fine plant for
the hard}- fernery, and there are many others that
may he used with good effect; -while as to tVms
beyond those mentioned, their name is legion, and,
as they cost but little to collect or purchase, any one
may soon start -with a g<x)d stock of some of the
principal sorts. The hest time to do this is early in
the spring, just before the young fronds start, -when
they not only bear up-rooting without sufEerin"-

much injuiy, but they may be split apart and
di-iided, and so increased, the only limit to this

being the nvunber of separate crowns, each one of

which, if carefully removed, will soon form fi-esh

roots and grow. Some kinds being more tender

than others, it is necessary to afford protection

against spring frosts, and keen cutting ^-inds,

especially if the fernery is not naturally well shel-

tered, as -when the fronds are just forming and
unfolding they are easily injured, and if damaged
then, are disfigured for the rest of the season. The
easiest -way of protecting ferns, and perhaps the

most effectual, is to stick in a few Laurel or other

evergreen hranches around the north-east sides of

each plant, and leave them there till aU danger is

over, when they should be cleared away and the

surface of the ground cleaned by being freed from
weeds, and then mulched by placing a good layer of

leaf-soU over the roots of the ferns. This will act

very beneficially, as, besides affording much exti-a

food for the plants, it -will also assist most materially

in keeping the esirth moist, as, being of a non-

conducting nature, it prevents evaporation, and

therefore when water is given it tells.

What ferns much like is damping OA-er-head,

which is the hest way to apply the water, and if it

can he done frequently during the summer, at any

time in the evening, the plants will keep in luxuriant

health. "UTiat injures them ^d makes them shabby
sooner than anything else is the red spider, a tiny

insidious insect that makes its appearance in drj-

weather; hut if water is resorted to, and adminis-

tered in the manner mentioned, the damping will

prevent the red spider doing much harm, as it keeps

the insect on the move, breaks up its web, and thus

stops its increase.

ManT growers of ferns clear off the fronds in the

-winter; but that should not he done, as, hy dis-

robing the plants then, they ape left naked at a time

when they most need their natural covering.

Instead of remoA-iug the old dress, it is far better

and wiser to add to it by placing over the cro^-ns a

few fresh-fallen leaves, cocoa-nut fibre, or common
Bracken, which should remain till the young growth
pushes its way thi-ough in the spring, when the

general clear-up may begin.

MANURING IN THEORY AND
PRACTICE.
Bt John J. Willis.

Sb'W Soils become Pertile.—ilany inves-

tigations have been made during recent years

as to the mode in which nitrification takes place,

because ammonia, as such, cannot exist for any
length of time in the soil. It rapidly becomes

converted into nitric add, in which form it is most
invaluable to the gardener as a plant-food ; and the

loss of nitrates by drainage is one of the most
serious difficulties with which the tiller of the soil

has to contend.

"VMiut. then, are the sources of the nitrogen of

vegetation 'r Are they the same for all desciiptions

of plants .- Ai-e they to ho sought entirely in the

soil or fntirely in the atmosphere, or partly in the

one and partly in the other ?

These ai-e some of the questions which Lawes and
Gilbert have endeavoured to solve hy a series of

investigations extending over a period of forty

years, and in which they are still engaged; for,

although their reseai-chcs have thrown much hght
on these questions, they involve great difficulties,

and a -vast field of scientific iuquir}- is still left

open ; and, no doubt, much laborious work has yet

to be accomplished before these questions can be
satisfactorily answered in all their hearings.

From the experiments already made it appears

that the bodies j'ielding nitric acid in the soil are

—first, the -(-arious nitrogenous organic substances

which arise from the decay of vegetable or aniTnal

matter ; and, secondly, ammonium salts, either pro-

duced in small quantity during the decay of organic

matter and carried to the soil by rain, or, in some

cases, applied intentionally as manure. A further

source of the nitrates contained in the soil is to he

found, according to some writers, in the free nitrogen

of the atmosphere; but of any supply from this

source, other than the ready-formed nitrates con-

tained in rain, there is at present no substantial

proof.

The Atmosphere as a Souree of Plant-
food.—The combined nitrogen coming down in
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the aqueous deposits of rain, hail, snow, mist, fog,

and dew, part of which is the return from previously-

existing generations of plants or animals elsewhere,

and pai-t the product of new formation, does un-

doubtedly contribute materially to the annual yield

of plant-food; and, being a source comparatively

easily estimated, it has been the subject of a good

deal of experimental investigation.

From the Rothamsted researches, which have been

published in the Journal of the Royal Agricultural

Society* we find that the annual rainfall at this

station varied during thirty-four years (1853 to 1886)

from 18-56 inches in 1864 to 36-13 inches in 1879,

the average being 28-64 inches.

From 152 analyses of rain, snow, dew, and hoar-

frost, representing the daily collections from June 22,

1881, to January 5, 1882, we find an average of

0-248 of nitrogen as ammonia per million of water,

the extremes observed being 5-491 and 0-043. The

variations in analysis of the rain-water are dependent

on the richness of the atmosphere in ammonia and

on the quantity of tLe rainfall, the smaller deposits

always containing the larger proportion of plant-

food. A heavy rainfall descending in a short time

is found to be poorer in ammonia than the rains of

light showers distributed over a considerable period,

the former rains having come in contact -with a

relatively smaller volume of air than the latter.

The influence of the quality of the rain on the

proportion of ammonia it contains will be plainly

seen from the author's arrangement of thirty-nine

monthly analyses of rain-water according to the

amount of rainfall in each month, as illustrated by
the folio-wing table :

—

Averagre
Baiufall
in Inches.

Rainfalls helow 1 inch
„ between 1 and 2 inches
„ between 2 and 3 inches
,, above 3 inches .

Nitrogen
as Ammo-
nia per
Million.

0-621
1-530
2-473
4-727

1-06

1-17

0-91

82

The amount of nitrogen, or plant-food, annually

carried to the soil by rain varies considerably in

different years and in different localities. Mr.
"Warington says, in his " Chemistry of the Farm,"
that the average of many experiments on the Conti-

nent gives 19-23 lbs. of nitrogen per acre; while the

following table by Lawes and Gilbert shows that at

Rothamsted, in Hertfordshire, on an average of

three years, with a, mean rainfall of 28J inches,

there was scarcely 7 lbs. per acre carried to the soil

by rain and the minor deposits.

• Vol. ivii. (1881), and Vol. xix., ss. Part II.

Table showing the AMorNT or Niteooen, as

Ammonia and Nitric Acid, in the Rainfall

OP Three Yeabs at Rothamsted, in Pounds

PER Acre.
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It thus appears that in Paris the quantity of

nitrogen hrought down in rain is six times as great
as it is in the open country of Alsace, a result no
douht due to the ammonia evolved during the com-
bustion of fuel and to animal exhalations. To the

same cause the large qiiantity contained in the mois-
ture of the fogs of Paris may also be attributed. We
also observe that dew is much richer in plant-food

than rain, which may serve to some extent to explain

its remarkably invigorating effect on vegetation.

Again, in the valuable publication previously re-

ferred to, are given the following analyses of rain,

dew, and hoar-frost, made by Dr. Prankland from
samples collected at Eothamsted, Hertfordshire :

—

Table showing the Maximum, IUEinimum, and
Mean AijouNTs op cektain Constituents in
Sixty-nine Samples op Eain-wateb in Paets
PER Million.

Highest proportion
Lowest proportion
Kean, 69 samples

at

3
o

85-8
6-2

33-1

J
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From these results it would appear that in summer

the supply of chlorides is very limited ; for a large

increase in the rainfall is attended with hut little

rise in the quantity of chlorine brought upon the

land. In -y^ter, on the other hand, the supply of

chlorides in the atmosphere is so constantly renewed

from the comhustion of fuel, that an increased rain-

fall results in a considerahle addition to the supply

of this constituent to the soU.

The amount of chlorine annually contributed hy

the rain of Rothamsted to the land has amounted to

14-4 Ihs. per acre on an average of nine years, 1877-86.

This amount is equal to 24 Ihs. of pure common

salt, an amount of chlorides greater than that which

is contained in most garden crops.

Determinations of sulphuric acid in the rain have

given a mean of 2-41 per million, or 18'5 Ihs. per

acre per annum.

The following are approximate determinations

made, in forty monthly mixtures of rain-water col-

lected at Rothamsted, and made by Dr. W. J .Russell,

who is investigating the chemistry of rain :

—

Table showino the Amount op Sulphuric Acid in

THE Rainfall of the Six Summer and Six

WiNTEK Months op Two Years, 1881-3.
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In considering the yield of nitrogen by Turnips of

the order CitieifertB, and Sugar Beet of the order

Chenopodiaeea, we again find a marked decline in the

stock of fertility during the thirty-six years that

these experiments have been carried on ; and from

analyses of the soil made at different periods, it has

heen ascertained that not only has there been a

decline of organic nitrogen in the soil, but of potash

and phosphoric acid also.

It follows, therefore, that although the fertility of

a rich garden soil may be sufficient to grow crops of

vegetables, or fruit or flowers, for a very long

period without further manuring, yet true eco-

nomy in horticulture is not to be attained by a

simple lessening of expenditure in the matter of

manuring, but by studying and applying the proper

nourishment to plants, and so obtaining the greatest

production with the maximum amount of profit.

It may further be observed that those who main-

tain that the atmosphere is an important source of

the nitrogen of our crops, assume that many descrip-

tions of plants, if provided with a small quantity of

nitrogenous manure to favour their early develop-

ment, will obtain the remainder of their food-supply

from the atmosphere. How far this is the case may

be illustrated by the following results, which are the

average produce of fifteen years' successive growth

of Swedish Turnips, and five years of Mangel

Wurzel, all grown on the same land, and in each

case with the same manure year after year.

Average produce per acre of Swedish Turnips,

fifteen years, 1856-70 :—

Manures applied.

1. Superpliospliate of Lime
and Sulpliate of Fotosli ,

2. As No. 1, and 36i lbs.

Ammonium salts .

3. As No. 1, and 400 lbs. Am-
monium salts .

Average produce per acre of Mangel Wurzel, four

years, 1881-84:

Manures applied.
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but from the ataenoe of what has heen taken out

of it.

Applying these facts to the garden, it follows that

crops of the same general character, and requiring

almost the same manurial constituents for their

development, should not succeed each other too

rapidly; a sufficient time being allowed to elapse

between the growth of similar crops to enable the

BoU to recover from its exhaustion, whether it be

of minerals, or of nitrogenous organic plant-food.

Most garden crops have two great advantages

over those grown on the farm, from the fact that the

period of their growth takes place at a time of year

which is not only more favourable for active nitrifi-

cation, but also when

the soil is less ex-

posed to loss of the

soluble nitric acid

by excess of rain.

Garden crops have

still one other ad-

vantage over those

of the farm ; nitric

acid contains an im-

mense amount of

oxygen, and as it is

only those particles

of carbon which are

close to the surface

of the soil that can

have access to oxy-

gen, the constant

stirring which the

soU receives" during

the growth of most

vegetables is doubtless the means of continually ex-

posing fresh surfaces to the action of the atmosphere.

Assimilation of ITitrogen fey Plants.—
Having so far considered the amount of plant-food-

derived from rain, and the minor aqueous deposits,

and the amount of nitrogen which various plants

are able to take up or assimilate from the atmosphere

and soil combined, when grown without any manure

at all, or with a supply of the ash constituents of

plants only, we may briefly consider the question

whether plants assimilate the free nitrogen of the

air, which is such an obvious and easy way out

of so many difficulties in connection with veget-

able economy, that this assumption has from time to

time been freely made. As about four-fifths of the

atmosphere which surrounds growing plants consists

of nitrogen, it is an important question, why should

not this be a source to them of the nitrogen they

evidently require ?

It has most abundantly been established, as we

Fig. 1.—Wheat.

shall have cause to show, that ammonia in its com-

pounds is appropriated by plants as food, and that

ammonium salts applied as manure, in actual practice

have produced the most striking results. Further,

by watering potted plants with very dilute solutions

of ammonia, their luxuriance is made to surpass in

a most surprising manner similar plants placed

in precisely the same conditions, save that they are

simply supplied with common water.

Ville has stated that vegetation in conservatories

may be remarkably promoted by impregnating the

air with gaseous carbonate of ammonia. For this

purpose lumps of solid ammonia salt are so disposed

in the heating apparatus of the green-house as to

gradually vaporise;

or vessels contain-

ing a mixture of

two parts quicklime

and one part sal-

ammoniac may be

employed. Care,

however, must be

taken that the air

does not contain

too much ammo-

nia vapour, other-

wise the foliage of

tender plants is in-

jured.

Although such

facts indicate very

clearly that am-

monia is directly

absorbed by plants,

they most decidedly

fail to prove that the soU is not the medium through

which the absorption really takes place.

Again, it is considered an essential part of good

tillage to break up and loosen the soil, in order that

the air may have access to the decaying vegetable

matter, as weU as to the living roots which descend

to considerable depths beneath the surface of the

soil. When air is thus admitted to the roots, it is

not impossible that some of the nitrogen of the

atmosphere, as well as its oxygen, may be directly

absorbed and appropriated by the plant.

In order to test the fact whether plants do assimi-

late the free nitrogen of the air or not, Lawes,

G-ilbert, and Pugh arranged an elaborate series

of experiments at Kothamsted to determine the

question.

The enclosing apparatus consisted of a large

glass shade, resting in a groove filled with mercury

in an earthenware stand, upon which the pan, with

the pot of prepared soil, was placed. The atmo-

sphere supplied to thj3 plants was washed free from

3.—Oats. Pig. 2.—Barley.
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anuuonia by passing through sulphuric acid, and
then through a solution of carbonate of soda. These
conditions were proved to be adapted for healthy

growth by growing plants under exactly the same
circumstances, but in a garden soiL

The prepared soil was also shown to be suitable for

Pigs. 4, 5, and 6 represent plants of Wheat, Bar-

ley, and Oats grown in prepared soil, and suppUed

with a known quantity of combined nitrogen beyond

that contained in the seed sown.

Pigs. 4, 5, and 6 show the development of the

three graminaceous plants, with an extraneous supply-

Pig. 4.—'Wleat. Kg. 6.—Oats. Pig. 5.—Barley.

the purpose by the fact that plants grown in such

soil, and in the artificial condition of atmosphere,

developed luxuriantly, if only manured with sub-

stances supplying nitrogenous food.

The accompanying diagrams show the character

and extent of growth attained under the conditions

in question, with Wheat, Barley, and Oats.

Figs. 1, 2, and 3 represent plants of Wheat, Bar-

ley, and Oats grown in prepared soU, supplied with

no combined nitrogen beyond that contained in the

seed sown.

of combined nitrogen, corresponding to the three

plants preceding them without any such supply. The

vigour and degree of growth attained may be taken

as sufficient evidence that the conditions of soil,

atmosphere, temperature, &c., were consistent with

active and healthy growth.

The data obtained from these experiments clearly

proved that there was no assimilation of free nitro-

gen from the atmosphere, by the plants.

They had vegetated, however, and in most cases

more than trebled the amount of carbon in the seed,
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but had obviously been limited in their growth for

want of a supply of available nitrogen. During

several months the plants were surrounded by an

atmosphere containing abundance of free nitrogen,

and the cells in which they grew were penetrated by
fluid saturated with that element. The diagrams

show that Nos. 4, 5, and 6 formed glumes and palse

for seed when provided with assimilable manure;

but Nos. 1, 2, and 3 barely reached that stage of

development, having to depend for their food upon

that supplied in the seed sown only.

Some experiments in seed-germination made at

Eothamsted at this period, showed how completely

plants are able to appropriate the nitrogen of the seed

sown, leaving only traces of nitrates in the soil

in which the growth had taken place. Further,

it has been proved conclusively that potash, phos-

phate, or any other manure, provided that it contains

no nitrogen, may be supplied to the soil, but all in

vain ; little or no increase of crop will be obtained.

We thus arrive at the conclusion that plants of

all descriptions, whether in the open garden or in

the closed conservatory, are unable to make use of

the stock of minerals in the soU if there be an in-

sufficient supply of available nitrogen.

It is true that the soU liberates more nitrates than

are contained in most garden crops, but being of such

a soluble nature, they are very liable to waste before

they can be appropriated by the growing plant , hence

considerable amounts of that substance have been

found in the drainage water coUeoted from the

experimental fields at Bbthamsted. But it is quite

certain that healthy plants make great efforts to

get hold of all food that is within reach of their

roots. Consequently, to be fertile, a soil must be

firm enough to afford a proper degree of support to

the plants which grow in it, and yet loose enough to

allow the delicate fibres of the rootlets to extend

themselves in all directions.

THE LIFE-HISTOET OF PLANTS.
By De. Maxwell T. Masters, T.E.S.

REPRODUCTION.

HITHEETO we have seen the plant feeding,

breathing, moving, building. "We have seen

how within certain limits it may be cut into frag-

ments, each of which will, under favourable circum-

stances, extend and multiply the parent stock. We
were about to write, reproduce it ; but, for the sake

of accuracy, we must limit the term " reproduction "

to that absolutely new formation which takes place

as the result of fertilisation. That new formation is

the embryo plant wrapped up in the husk of the ripe

seed, or nestling within its perisperm. (See ante.

Vol. I., page 21.)

In ordinary language, generally too vague for ap-

plication to scientific purposes, the seed is looked

on as the product of fertilisation, but the seed exists

(in a rudimentary state, it is true) prior to that

operation. In any case it is the mere casket and

food-store in which the embryo plant is packed up-.

A bud is an outgrowth from a parent branch

or stem, enabling it to extend in length, or, as we

have seen, to multiply it when detached. An embryo

is something more than an outgrowth or offset

;

it is an entirely new formation, compounded of two

elements derived from two distinct sources. Even as

everyman is a descendant from two parents, so every

plant has a similar origin. In a few cases, indeed,

the sexes of plants have not hitherto been traced, but

their presence has now been ascertained in so vast a

proportion of the vegetable kingdom that there can

be no reasonable doubt of their practically universal

occurrence. A general sketch of the mode in which

the embryo is formed is then essential for our purpose.

The conditions under which reproduction and the

production of flowers are effected are in some sense

the opposite of those requisite for growth.

The object now is rather to utilise what has been

obtained, to change it chemically, and develop it

morphologically. It is hence requisite, speaking

generally, that the work of accumulation and reserve

be over, and that the vegetative growth be checked,

so as to allow of the development of the previously

formed flower-bud. Presuming that the plant is

well developed, and in good health, the supply of

food, and especially of water, may be diminished,

while, at the same time, a higher temperature is re-

quisite than for mere vegetative growth. Many
plants grow well enough in this country, but refuse

to flower, owing to a deficient amount of heat. But
it is here assumed that the flower-buds are already

formed in embryo. It is not absolutely proved that

a reduced supply of water, greater heat, or the

devices practised by the gardener, will positively

bring about the formation of flowers where no germ
of them pre-existed, though it is probable that this

may happen.

Eeduced to its simplest and most elementary stage

fertilisation consists merely in the commingling
(perhaps the mere contact) of two hitherto separate

portions of protoplasm. So far as we can see at

present there is no differencfe in appearance between
these two atoms ; nevertheless, the one, stimulant,

promotes growth; the other, receptive, grows

—

" useless each without the other."

Fungi and Algse, Mosses and Liverworts we may
pass over, not that they are unimportant by any
means, but they lie for the most part outside the
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domain of practical cultivation, and the object of the

gardener is rather to get rid of than to foster them.

Speaking generally, they form no exception to the

general rule above stated,and so far from being '
' cryp-

togamons," as they were thought to be in Linnseus's

time, these so-called Cryptogams have contributed

in these later times the largest share to our know-
ledge of the process of reproduction. Ferns and
flowering plants, however, are more especially the

geological epochs from that in which we live, and

furnishes links that knit together, in one continuous

series, groups of plants such as the Pines and Cycads,

formerly considered as having no relationship to

Ferns or Lycopods, and which link on in their turn to

the flowering plants proper ; serving to show that the

vegetable world, like the animal, is not so much made
up of myriads of detached independent fragments

as of one vast group of mutually related elements.

Pig. 58.—Lower sarface of portion
of tlie Frond, Male Fern, show-

' ing the clusters of spore-cases,
covered by the kidney-shaped
memhiane.

Fig. 60. — One
Spore - case of
^the Male Fern
(magnified).

Fig. 59.—Portion of lower
surface ofFrond of Fern,
showing the clusters of

spore-cases covered by
the kidney-shapedmem-
brane (magniiied).

Fig.61.- Spore-
case splitting
to set free
the spores.

Pig. 62.—Portion of Prothallus of
PtffHs serrvXaia (highly magnified)
showing globose antheridia and
cylindrical archegonia.

objects of the gardener's attention, and therefore a

knowledge of their mode of reproduction is essential.

Reproduction of Ferns. — And first as to

Ferns. Any one who has cultivated Ferns in a

damp house must have noticed the small green

plates which cover the walls, line the chinks or

crannies, or cover the surface of the pots where un-

disturbed. Very probably these green scales, if

thought of at all, have been set down as "Liver-

wort" or "Moss," something objectionable, or at

least unworthy of attention. These green plates,

however, form one stage in the process of repro-

duction of Ferns, and one of immense physiological

interest, because it supplies a clue to the ancient

history and genealogy of vegetation in different

Every one who knows Ferns, is familiar with the

brown spots on the under surface of the leaves, or

fronds, as they are called. Shake the frond, and a

brownish dust falls out. The brown spots (Figs. 58,

S9) may, by the aid of a. magnifying-glass, be seen

to be aggregations of very small helmet-Hke capsules

(Figs. 60, 61), often covered by a kidney-shaped

membrane, and which split and liberate the contents,

the dust aforesaid.

When looked at with a pocket lens, this dust is

seen to be made up of fine grains or cells, which are

called "spores." When these spores fall on to

a damp surface, after a time they germinate, so that

they are frequently mistaken for seeds. Instead,

however, of immediately producing a seedling plant

as a seed does, each spore produces a flat green plate
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or " prothaUus." (See Pigs. 1, 2, p. 49, Vol. J.) These

plates are not, as is usually thougU, the seedling

Ferns, but correspond more nearly to the flower-stalk

of any ordinary plant, because, as a matter of fact,

they bear the true flowers of the Fern on their under

surface. To see these, a compound microscope is

essential, and with this aid, two

different kinds of " flowers,"

so to speak, may be seen, both

made up of cells, the one glo-

bular in form, the other tubu-

lar, and resembling a chimney

or hollow cylinder (Pig. 62).

In the globular bodies, which

are called "antheridia" (Fig.

63), are formed very minute

fragments of protoplasm, coiled

up spirally, and provided at one end with two bris-

tles of extreme tenuity. These are the " anthero-

zoids" (Fig. 64). At the bottom of the tubular flowers,

called " archegonia," is a cell

called the " central cell," and
containing the mass of proto-

plasm or " oosphere," which will

develop after fertilisation into the

youngFern (Fig. 65) . The process

of fertilisation is effected by the

passage of the antherozoid from

the male flower into the cavity of

the female flower, where it comes

into contact with the central cell, and either directly

or indirectly -with the "oosphere" in its interior.

This latter, thus stimulated into action, becomes
invested by a cell-wall, divides, sub-

divides, and ultimately forms a new
plant, the true seedling Fern. The chim-

ney - shaped " flowers " are thus the

females, the globulaS" ones are the males,

and both as a rule occur on the same
prothallus. The prothaUus we have seen

issues from the spore, and may be likened

to a detached bud which extends into a
shoot bearing flowers. Here, then,we have
the process of true reproduction, consist-

ing of the union of one mass of proto-

plasm (the spermatozoid) with another

(the "oosphere"), and as a result, the de-

velopment of the latter into a new plant.

strictly correspondent with the oosphere of the Pern,

and when acted upon by the pollen, it divides,

subdivides, grows, and develops into a new plant,

the embryo plant. But the flowers of flowering

plants are borne on ordinary branches, and not on

separately formed prothalli. The prothallus stage

then, which is so marked a

feature of Ferns and of ' the

higher Cryptogams, generally,

is absent in the flowering

plants, and is only visible in

the form of rudiment in the

Pines and Cycads.

Fig. 63.—Antheridia (highly magnified),

Fig. 64.—Antherozoids (highly magnified):

Fig. 65.—Single Arohe-
gonia. (highly magni-
fied), showing passage
of the antherozoids.

The Reproduction of Plo-wering Plants.
—The process of reproduction in the so - called

" flowering plants " is in many points essentially

similar to that of the Pern above mentioned. The
antherozoids are represented by the poUen-grains of

the flower contained in the anther ; the " oosphere "

contained within the embyro sac of the ovule is

Flowers and their
Uses The word " flower "

has hitherto been used in its

proper meaning as applied to the true reproductive

organs and the cases in which they are enveloped.

But this is not the popular signification of the word

flower. In fact, in most flowers

there are some parts that are

essential, and these are of course

the organs of reproduction ; and

other parts that are mere acces-

sories, not essential, though not

without their use, as we shall

hereafter see. In most books

it is the custom to speak of the

accessories first, and inasmuch as

they are only modifications and adaptations of the

leaves, which pass more or less gradually into them,

there are good grounds for so doing ; but from our

present point of view it may be desirable

to begin with the essential, and to post-

pone the consideration of the accessory

organs.

Every one knows and admires the in-

finite variety in the shape and appearance
of flowers, and it might seem at first sight

a hopeless task to attempt to reduce all

these varied forms to a few simple ar-

rangements, and find a use and a purpose
for all these seemingly capricious and
endless permutations. Nevertheless in no
department of Natural History are order,

method, and adaptation to purpose more
strikingly exemplified than in the case of

flowers. The botanist has the clue to the
seeming mysterj' ; he unravels its history in the past,

pursues its course in the present, divines the why
and the wherefore, and lays the knowledge he has
gained before the practical man, for him to turn to
good account, in so far as his requirements are con-
cerned. In this place we must confine ourselves to
one or two examples which must serve to iUustrate
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the rest. Let us take as an example the White Lily

;

its flowers are lai-ge and their parts conspicuous ; any
other Lily will do provided it be a true Lily, and
not one or other of the half-hundred things which
are Lilies in name only.

In the centre of a Lily flower (Fig. 66) may he seen
six white threads projecting from the flower, each
with an oblong top, generally covered with yellow

whether by the wind or by insects, as hereafter to he
explained. In Fig. 70 are shown various forms of

poUen-grains.

The pistil of the Lily, below, is shown in Fig. 71,

and consists of an " ovary," the thickened green por-

tion which is prolonged above into a column, which
is the " style," on the top of which is the three-lobed

knob or " stigma." Within the ovary at the base are

the " ovules " or rudimentary seeds, in this case con-

tained within three compartments, as may be seen by
cutting the ovary across. These parts may also be
seen plainly in the Primrose (Fig. 72), in which

Fig. 69.—Stamen
of Amai'yllis.

Evening Primrose. Hollytock. Hollyhock witli external
envelope removed.

Phlox. Garlic Wheat.

Pig. 70.—PoLLEir-ORAnrs (highly magnified).

dust. These are the " stamens," and they surround-

a central column with a thick three-lobed knob at

the top, and an oblong swollen portion at the bot-

tom ; this latter is the " pistil."

The stamens (of which examples are given in

Figs. 67, 68, 69) consist of a longish thread analogous

to the stalk of the leaf, and called the filament. It

supports a case at the top, the " anther," in which

are contained the " pollen-ceUs " or microspores, and

which escape by the bursting of the anther, either

by long sUts (Mg. 67), by holes or pores (Fig. 68),

or by valves or trap-doors.

The pollen-ceUs are very varied in different plants,

the forms having reference to their mode of transit.

however the ovary has no compartments, but only a

single cavity. In Fig. 73 may be seen the essential

parts of the flower of the Vine after the removal of

the petals. Here are seen the five stamens, each

with its anther at the top, surrounding the pistil,

which in this case consists of the ovary and a.

stigma at the top without any intermediate style, or

with a very short one.

At Fig. 74 are represented the six stamens of

a Wallflower surrounding the central pistil, and of

which two are shorter than the other four (the

mark of the order Cnicifera, to which the Wall-

flower, like the Cabbage, belongs)

.

The same parts are seen in the Foxglove flower,
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and in the Fuchsia flower seen cut down lengthwise

(Figs. 75, 76). These figures are sufficient to ex-

emplify the general nature of the stamens and pistils.

Their form and arrangement differ from flower to

flower, hut the essentials remain with little or no

change. Thus in the Orchids we have a compli-

cated and elaborate arrangement, in the Lilies we

have a "flower" of six pieces outside the stamens

and pistils, in the Foxglove a sleeve-shaped flower,

while in the Willow (Figs. 77, 78) we have simply

Lily, although it hy no means follows that the pollen

of these so-called " hermaphrodite " flowers really

fertilises the germs in the pistil of the same flower.

Very frequently, in order to secure adequate fertility

ajid robust seedlings, the pollen from one flower has

to he conveyed to the stigma of quite a different

flower, hut one of the same species, and although

close fertilisation may in some cases be the rule, yet

an occasional cross is found to he advantageous

in maintaining the health of the seedlings. In

Pie. 73.—Eeproduotive Organs of the Vine.

The stamens have filaments and anthers,

the pistil has an ovary and a stigma, and a

very short style.

Fig. 72.—Pistil of

Chinese Primula,
with ovary, style

and stigma.

Fig. 75.—Section of Flower of
he Foxglove, cor, coroUa
turned hack

; /, filament ; a,

anther; s, stigma j o, ovary.

Fig. T6.—Section of Flower
of the Fuchsia, showing
ovary and ovules, tuhnlar
calyx ending ia sepals re-

flexed, two petals, stamens
and style.

Fig. 74.—Stamens

one tiny scale from whose axil
^fijflower"'

*^^

proceed, in some cases, two or

three stamens, and in other

instances one pistil without any stamens. Such cases

are illustrations of very simple flowers, though from

the fact of their being aggregated together they ap-

pear more complicated, or rather the whole mass of

flowers, "the inflorescenoe," is commonly taken for

the flower. In the ease of the Willow and Poplar the

stamen-bearing flowers (Fig. 79) are on one plant,

the pistil-bearing flowers on another (Fig. 80). In
the Hazel-nut, or Melon, stamen-bearing flowers and

pistU-hearing flowers are on the same plant. In

many cases the flowers • contain within the same

envelopes both male and female organs, as in the

cases like that of the Willow this is an obvious

necessity, as the pollen is on one plant, the pistil on
another. But the same thing is equally marked,

though perhaps lesa obvious, in other cases; for

instance, the "blindness," as gardeners call it, of

strawberries is due to the fact that the pollen and
the stigma are not ripe and do not mature at the

same time, and hence, although both may be present

in the same flower, yet, as the one is ready and the

other is not, no fruit is formed and the flower he-

comes " blind." But if the pollen could he con-

veyed from the one flower to another where the

stigma was developed, fertilisation would ensue.

The "setting " of Grapes depends on like causes ; if

the poUen and stigma are both ripe at the same
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time, setting wiU happen ; but if joint action be
impossible from any cause, the berries will not set.

Transfer of Pollen.—So then, it is a vital neces-

sity that the pollen be conveyed to the stigma, through
whose medium it acts on the germ within the ovules.

The next point demanding consideration naturally

is, how this conveyance is effected f A gardener
often does it with a camel's-hair brush, with which
he removes the pollen from the anther to place it on
the stigma of the same, or of another flower ; or,

more roughly, he wiU shake the pollen out from his

Peach-trees by giving the stems a knock with his

But in Linnseus's time the process was supposed to

be confined to " flowering plants," so called because

they alone were supposed to be endowed with

sexes, and it is only within the last quarter of a

century or so that the same processes have been

detected in so many of the so-called Cryptogams.

Now the process is, as before said, considered to be

practically universal in its occurrence; and it has

been shown how the essence of it is the same in widely

differing orders of plants. "We must next consider

that actuiil bringing together of the two sexual ele-

ments, which is known by the name of Fertilisation

;

such then will be the subject of our next chapter.

Pig. 77.— Male
Flower of tlie

Willow, consist-
ing of a scale
witll two star-

mens (magnified).

Fig. 78. — Female
Flower of the
"Willow, consist-
ing of a scale
and stallced pis-

til (magnified).

Fig. 79.—Male Catkin of the "Wil- Fig. 80 Female CatMn of the Willow,
low, consisting of groups of made up of numerous female flowers
male flowers as in Fig. 77. like Fig. 78.

stick, or by shaking a branch with pollen-bearing

flowers over the female flowers, as was done by the

Arabs ages before the German Camerarius, the

Italian Csesalpinus, or the English Nehemiah Grew,*

had formulated the doctrine of sexuality in flowers.

Linnaeus adopted that doctrine, brought forward

numerous new proofs in support of it, and, as we all

know, based his system of classification upon it.

• Grew in his "Anatomy of Plants," published in 1682, says,

at p. 173 :—" In discourse hereof [relating to the use of the
" attire " or stamens] with our learned Savilian Professor,

Sir Thomas Milllngton, he told me, he conceived that the

attire doth serve as the male for the generation of the

Seed. I immediately replied that I was of the same

opinion ; and gave him some reasons for it, and answered

some objections which might oppose them." Grew then

goes on to express his views in detail, some of which ore

wholly untenable in the light of the present day, but in

which, nevertheless, the doctrine 'that the same plant is

both male and female' is clearly laid down, and from his

point of view correctly so, although the statement is now

known only to he correct so far as structure is con-

oemed, and not always equally so as to function.

HOT-HOUSE OR STOVE PLANTS.
By "William Hugh Gower.

Aphelandra.—From apheles, "simple," and aner,

" a male "
; in allusion to these plants having one-

ceUed anthers. They belong to the order Acanthacea,

which contains a host of beautiful flowering plants,

although some species of Aphelandras have not only

beautiful flowers, but fine variegated leaves as well

;

formerly they were included in the genus Jmticia,

to which they are very nearl}' allied. These plants

are very free in growth, yet require some attention

to keep them well furnished with leaves, and present-

able ; when neglected they soon lose their foliage, and

have a very wretched appearance. Pot them in loam

and peat, in the proportion of two parts of the

former to one of the latter, with the addition of

some sharp sand ; drain the pots well, and give them

plenty of water ; after flowering it wiU be found

advantsigeous to withhold the water-supply to a

great extent, and place them in a somewhat lower
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temperature. Before they Start into fresh growth
the yovmg wood should be cut back to within a few
eyes of the place they previously started from, and
after some few leaves are made the points of the

a display at just the season of the year when the

surroundings are dull and gloomy.

A. aeutifolia.—Stems quadrangular ; leaves oblong-

ovate, and acuminate, some six to eight inches long,

Araiia Veitchii.

shoots should be pinched out in order to produce
a greater number of growths; when, as before
remarked, care and attention is required to develop
handsome specimens. Aphelandras are mostly
winter-blooming plants, and are therefore doubly
valuable, as their brilUant flowers ser\'e to maintain

rich glossy green on the upper side, paler beneath

;

flower-spike terminal, as long as the leaves ; bracts
large, green, tinged with purple; flowers intense
deep red. Autumn and winter months. Widely
distributed in South America.
A. aurantiaca.—Leaves broadly-ovate, and of a
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imiform deep green ; flowers in a terminal spike six
to eight inches long, rich oiange-scarlet. Winter
months. South America.
A. aiirtiHtiaea, Tar. SoezK.—Leaves oblong acu-

minate, deep gi-een, suffused -with » silvery film;

waved at the edges, deep green on the upper side,

the midrib and primary veins margined with sUverj--

white, under side port-wine colour ; flowers much
exserted, with a large spreading limb of a uniform
rich vermilion. Winter months. South America,

ArISTOLOCHIA SINOEN

flower-spikes erect, tubes pale red, the spreading

limb deep orangei-scarlet. Winter months. Mexico.

A. erisiaia.—Ijeaves broadly-ovate acuminate, and

deep glossy green ; flower-spikes erect, with several

small lateral ones, rich brilliant scarlet. Autumn
and winter months.

A. fauinaior.—Leaves oblong-lanceolate, slightly

A. Leopoldii.—Leaves broadly-ovate, tapering at

each end, deep green, the opposite primary veins

pare white ; flower-spike six to eight inches long,

rich yellow. Autumn and winter months. Brazil.

A. Liboniana. — Leaves ovate-lanceolate acumi-

nate, upwards of six inches long, deep green, the

midrib pure white ; floweT-spikes longer than the
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leaves; the large tracts are deep orange-yellow,

tubes yellow, the limh rich scarlet. Winter and

early spring months. Brazil.

A. nitms.—Leaves ovate-acute, thick and fleshy

in texture, about six inches long, rich bright green

above, port-wine colour beneath ; spikes as long as

the leaves ; bracts large, pale gi-een ; flowers brilliant

scarlet. Spring months. New Grenada.

A. pumila.—Leaves ovate, or oblong-ovate, deep

shining green, with a pale green band along the

centre ; bracts dull brown; flowers brilliant red.

Winter months. Brazil.

A. punctata.—Leaves bluntly-oblong, deep green,

the midrib and veins margined with silvery-white,

and the margins dotted with white ; bracts yellow,

tipped with green ; flowers bright yellow. Winter

and spring months. South America.

A. Sinitzini.—A bold and handsome plant, with

large, broad, ovate-lanceolate acuminate leaves, which

are dark glossy green above, midrib reddish-brown,

and this with the primary veins are margined white,

the under side purplish-violet ; flower-spike long and

dense, sometimes having lateral branches ; bracts red,

flowers intense scarlet. Winter months. Peru.

A. sulphurea.—Leaves broadly-ovate acute, some

eight or nine inches long, bright shining green on

the upper side, paler below ; spikes longer than the

leaves ; bracts green, veined and tipped with brown
;

flowers golden-yellow, with a small red spot in the

throat. Winter months. Guayaquil.

Aralia.—A genus ol very dissimilar - looking

plants, which includes the common Ivy ; its deriva-

tion is of unknown origin, although it gives its name
to the order [AraliaceiB), none of them are possessed

of tihowy flowers, but aU the kinds here enumerated

are very ornamental-foliaged plants. Aralias should

be potted in sandy loam, with the addition of some

vegetable mould; some species are temperate plants

already noticed in the Green-house section of this

work, but the kinds here enumerated all luxuriate in

strong heat and moisture.

A. elegantissima.—This handsome plant has an

erect stem, and long slender petioles, very dark green

speckled with ivory-white ; the leaves are palmate,

divided into narrow segments down to the petiole
;

these segments are pendulous, serrate at the edges,

deep green speckled with white, imder side reddish-

brown. South Sea Islands.

A. Gnilfoylei.—The leaves of this species are pin-

nate, made up of flve or seven large oblong-obtuse,

iark green leaflets, which are broadly margined with

creamy -white, and serrate at the edges. South Sea

Islands.

A. Veitchii.—The leaves palmately divided into

narrow segments, which are slightly serrate at the

edges, bronzy-green above, deep reddish beneatlu

No description can give an adequate idea of the

beauty of this species. New Caledonia.

A. Veitchii, var. gracillima.—Narrow and elegant

as are the divisions of the leaf in the last-named

plant, the variety here named is infinitely more

slender, whilst its colour and markings are the same.

New Caledonia.

AristolocMa.—A genus of bold-growing plants,

the majority of which are climbers ; they give their

name to the order, and are popularly called Birth-

worts. Aristolochias form magnificent objects upon

the roof, or upon pillars in a large plant-house ; the

flowers are not brilliantly coloured, but their extra-

ordinary forms, and large handsome cordate leaves,

render them very attractive. Pot in loam, peat, and

sand ; and in the autumn when the flowering season

is past, cut the shoots of the climbing species back to

within a few eyes of the old wood.

A. Duchartrei.—A somewhat slender species for a

climber of this genus. The leaves broadly-cordate

acuminate ; dark green on the upper side, paler below

;

flowers produced from the old wood ; tube about an

inch long, thin, narrow, and contracted, ultimately

expanding into a large funnel-shaped limb, some

three inches across ; outside of perianth yeUowish-

white, and reticulated with reddish-brown lines ; in-

terior or funnel creamy-white, irregularly blotched

with blackish-purple. Winter months. UpperAmazon.

A. gigas.—This is a strong climber, with cordate-

acuminate leaves of a deep green ; flowers solitary in

long peduncles, flowers when young and before open-

ing clothed with a dense tomentum of woolly hairs ;

tubular at the base, expanding intoa large spreading

limb upwards of eighteen inches in diameter, with a

tail nearly a foot long
;

ground-colour yellowish-

white, beautifully reticulated with purplish-brown.

Summer months. Guatemala.

A. Goldieana. — This is the largest-flowered

species known, and unfortunately its disagreeable

odour is in proportion to its size ; it is a climbing

species, with large and smooth, ovate-cordate acumi-

nate leaves. Flowers very large ; upwards of two

feet long, and nearly a foot across its funnel-shaped

limb ; tube greenish-yellow ; the end bent back and

contracted, suddenly expanding into a large campanu-

late three-lobed limb, which is furnished with three

slender tail-like points ; on the outside it is pale

greenish-yellow, with broad longitudinal lines of

reddish-brown, which are filled in transversely with

finer lines of the same colour ; interior of the limb

dull orange-yellow, profusely ban'ed and reticulated

with purplish-brown. Summer months. Sierra

Leone, and in forests at the mouth of the Old Cala-

bar Eiver, West Africa.
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A., labiosa.—^A strong-growing climlier, having

large uniform cordate leaves; the flowers are fur-

nished with a short sac at the hase, and a large
spreading limh

; ground-colour yellowish-gi-een,

reticulated with purple Unes. Summer mouths.
Brazil.

A. ddoratissima.—Similar to the preceding in

habit, hut leaves leas uniform: Flowers very large,

with a large speading Hp, upwards of six inches

across; ground-colour yellowish, reticulated with

flowers solitary, springing from the joints and sup.

ported on bright red peduncles ; the tube pale and
curved, and spreading upwards into an open limb

more than an inch across, which on the lower part is

split into three long tails, some four inches or more
long; limb dull red outside, deep purplish-red in-

side. Summer months. Chiapas, Eastern Mexico.

A. trilobata.—A most singular flower, though not

brilliantly coloured ; it is of scandent habit, with

small three-lobed leaves, which are of a deep shining

ASPAB&GUS PLUMOSUS NANUS.

purple. This fine species is agreeably perfumed.

Summer months. Jamaica.

A. ringens.—A somewhat slender-growing scandent

plant, to be found in some collections under the

name of A. grandiflora. The roots of this species

are in much repute as a cure for the bite of venomous

snakes. The whole plant is smooth, with large

renitorm, on nearly round leaves, which have a

broad depression between the lobes ; they are light

green on the upper side, glaucous beneath. Flowers

six to nine inches long, yellowish-green, beautifully

tessellated with deep purple. Summer and autumn

months. New Grenada.

A. tricaudata.— This is not a scandent but an

arborescent plant, with thick-jointed zig-zag stems

;

leaves oblong-acnte, some eight inches long ; deep

green above, paler and strongly nerved beneath;

green above, but paler and strongly nerved below

;

flowers solitary, supported on long peduncles ; tubu-

lar, the base much inflated, then suddenly contracted

and bent straight upwards, terminating with the lid

to the mouth of the tube, which is arched over, and

lengthened into a long tail of striking character, the

whole flower resembling one of the green Nepenthes

;

the inside yellowish-white, profusely spotted with

reddish-purple ; outside pale green, the inside spot-

ting showing through. Summer months. South

America.

Artocarpus.—The name comes from two Greek

words signifying Bread-fruit, and the history of its

introduction has been recently vividly brought to

mind by a visit to the colony founded by the crew of

the Bounty, commanded by Capt. Bligh, who mutinied
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and thus frustrated the first attempts to introduce

the plant into the West Indian Islands. The true

Bread-fruit is the fruit of Artocarpua inoisa, which

attains the dimensions of a moderate forest tree, with

large deeply-sinuate leaves, but is. not sufficiently-

ornamental to find a place in these pages. The
genus does, however, furnish us with some species of

small growth and ornamental foliage. These plants

should he potted in sandy loam, with the addition of

a little vegetable mould; they enjoy a very moist

atmosphere and
strong heat.

A. Cannonii, or

Ficifs Cannoni.—
A showy plant

with leaves of a

variable form,

but mostly pin-

natifid in shape

;

the lobes deeply

divided and ser-

rate at the edges;

upper surface

deep crimson
with a bronzy

tinge, under side

port-wine colour.

Society Islands,

Pacific Ocean.

A. eburnea.—
The leaves of

this species are

ohovate and acu-

minate, cordate

at the base, about

twelve inches
long and six

broad, of a deep

rich green colour, the midrib, and primary veins
being white. A native of the South Sea Islands.

Asparagus—A group of the order Liliaeea; the
name is familiar to every •one from the species
A. officinale, so largely grown as a culinary vegetable
in all European countries. The plants here enu-
merated, however, are of scandent habit, and the
very finely divided leaves, combined with their

brilliant shades of green, render them general
favourites. ITie plants bearing different names are
very similar in appearance, and may be only varia-
tions of the same species. Pot in rich sandy loam,
with a little vegetable mould added ; supply mode-
rately with water to the roots, but avoid syringing
overhead.

A. conaanguineus.—"A very slender climbing
plant of exceedingly graceful habit, throwing up

much:branched stems. The ultimate branohlets

bear brilliant green needle-like leaves, thickly set

and spread all round, presenting an elegant feathery

appearance." South Africa.

A. plumoms.—"An elegant evergreen climber

with slender stems, smooth and numerous spreading

branches of a vivid rich green." It is extremely

useful for mixing with cut flowers, the embellish-

ment of a lady's hair, or, indeed, any other purpose

where elegant foliage is required. South Africa.

A. plumosus,

var. nanus.—^Al-

though this is

called nantis, it

appears to be

equally as tall-

growing as the

species ; it, how-

ever, is a very

handsome kind,

with dense fea-

thery,vivid green

branches. South

Africa.

Astrapsea.—
The name comes

from astrape,

"lightning," on

account of the

brilliancy of the

flowers ; they be-

long to the order

Byttneriaeea, and

form large, soft-

wooded, ever-

green shrubs of

great beauty.
Pot in a mixture of peat and loam in equal parts,

with the addition of a little sand, drain well, and
water freely during the summer months.
A. TVallichii.—There are several species in the

genus, but this is by far the most beautiful ; it is a
large-growing plant with alternate cordate acuminate
leaves, from twelve to eighteen inches long and a
foot broad, furnished with large stipules at the base.

The flowers are borne in large pendulous umbels.
These are very large and brilliant red. Summer
months.

Ataocia.—This is the Malay name for a very
peculiar family, which certainly are not possessed of

any gorgeous beauty, but their singular structure
will commend them to all lovers of plants. Pot in
peat and loam, and provide a liberal supply of heat
and moisture.

/
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A. eristata.—This is a very singular plant, somc-

times found under the erroneous name of Tacca

integrifolia; it is of dwarf habit, with an under-

ground rhizome ; the petioles are purpUsh-black,

hearing large ohlong-acuminate leaves, which are

Tvrinkled on the surface, and purplish-green. Scape

a little longer than the leaves, and like the petioles

dark purple, terminating in a four -leaved large

involucre of a hlackish - purple hue; within this

involucre are numerous dark purplish flowers fur-

nished with long tail-like heards. Summer months.

Malay Islands.

THE OECHAED-HOUSE.
Bi' William Coleman.

M:4N:4GEMENr OF PMACUES A'SB NECTARINES IN
THE SECOND TEAR.

ALTHOUGH fruit-tiees of all kinds are grown

in the orchard-house, there is hut little doubt

that the Peach and Nectarine stand first

in point of interest sind value, and on

this account their treatment during

their first fruiting season must receive

our earliest attention.

Housing.—Not later than the end

of January let all the trees he taken

into the house. Wash the pots and

examine the drainage to ascertain that

it has not been clogged by worms ; then

lay the trees on their sides, and with a

soft brush wash eve^^' shoot and stem

with warm soap-water, to cleanse them

from accumulations and the larvae of

insects. If scale or spider have been

detected, wash a second time, always

working the brush outwards from the

base to the points of the shoots, so

that the buds may not be injured

in the performance of the operation.

Give each tree a thorough soaking

with clear water, and if the house

is not otherwise occupied, place them

at once in position in the order

named in directions for the first year's management.

Pruning.—The experienced gardener who can

distinguish wood-buds from flower-buds will perform

this tiifling operation either before the trees are

taken under glass, or as soon as they are washed

;

but the amateur who cannot distinguish them at »

glance will do well to defer pruning until they

begin to swell, otherwise he may commit an

irreparable error by cutting away the only wood-

57

Pig. 8.—Prait and Wood
Buds.

hud contained on a blossom-bearing shoot, when
the shoot will die back to the wood-bud at the base.

It may here be necessary to remind the novice who
thinks he must commence cultivation by cutting

away two-thirds of every shoot, that properly

pinched pyramids and bushes require very little

pruning indeed, and that it is better to defer cuttiag

into shape until the blossoms are well advanced, than

to risk the loss of his best fruit-bearing shoots by

cutting away the terminal, which is always a wood-

bud, at random. In order to prevent the possibility

of a mistake the sketch (Fig. 8) wiU show at a.

glance the character of the different kinds of buds

:

a a, are wood-buds; ee, blossom-buds; i, a triple

bud, in which the centre is almost invariably a

wood or shoot-producing bud, while those on either

side of it are flower-buds, as shown. It is gene-

rally, but not always, safe to prune to these ; but,

all things taken into consideration, deferred pruning

of Peaches and Nectarines is the safest course for

all cultivators to pursue.

Having arranged the trees belonging

to the different sections—all of them,

we may assume, well furnished witli

flower-buds—keep tlie house as cool

as possible 'by ample ventilation, both

by day and night, but do not let the

soil in the pots approach dryness. To-

wards the end of February will be

quite early enough to commence coax-

ing the trees into activity by shutting

up the house in the afternoon, and

perhaps throughout the night, that is,

provided artificial heat can be supplied

in the event of frost or damp dull days

setting in when the blossoms begin to

open. If this provision has not berai

made, endeavour to escape danger by

abundant ventilation, whenever the

elements are favourable. A\Tien the

earliest flowers begin to show colour,

fumigate the house once or twice on

calm days with tobacco-paper to destroy

aphis, which may have been introduced

with the Strawberries, and syringe

with tepid water the following morning.

If properly performed, two smokings should destroy

every fly, when the trees will be safe from this pest

until after the fruit is set. If neglected -until after

the flowers open the crop wiU be endangered ; as

fumigation that will kiU the fly wiU ruin the deli-

cate organs of the flowers before they have time to

perform their office of fertilisation.

Temperature.—The Orchard-house in the gene-

ral acceptation of the term is not a forcing house

;
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therefore, if it he put to its legitimate use, the cer-

tainty of a maximum crop of fruit at the least

possible cost, is a point which must not be lost sight

of. From this remark, it must not be inferred that

Peaches and Nectarines in pots cannot be forced, as

many people, to save their permanently-planted trees,

invariably obtain their earliest crops from pyramids

and bushes thoroughly established in pots, tubs, or

boxes. Where this is the obiect, detailed directions

such as will be given for the management of the early

Peach-house will apply. In order to attain the more

legitimate end, the trees should be retarded by abun-
dant ventilation until they approach the flowering

stage, when fire-heat should only be applied when
there is danger of severe morning frosts running the

temperature down to, or near, the freezing point.

When trees are brought on in this way, and a dry

bracing air is kept in constant circulation through

the house, it is astonishing how vigorously the

blossoms of the Peach expand, well in advance of the

wood-buds, and how freely the fruit sets in a tem-

perature that is equally favourable to the Cherry,

the Pear, and the Plum. In mild, dry seasons, all

stone-fruit trees set their fruit freely on the open

wall ; in the dry, airy orchard-house, they will do

the same often without the aid of fire-heat at all

;

but there are times and certain conditions of the

atmosphere which are more fatal to fertilisation than

actual frost itself. If, for instance, the sun is ob-

scured for days together, and the atmosphere is

charged with cold, stagnant moisture, the pipes

should be steadily warmed, and the apex lights

opened when the temperature touches- 40°. When
the trees are in fuU flower, they must be kept pro-

gressing in a dry temperature ranging from 40° at

night to 50° or 55° by day, when a circulation of au-

wiU greatly facilitate the setting process, provided

it can be secured without creating a cold cutting

draught. After the fruit is set, and if mild genial

weather prevails, 45° to 50° may be taken as the

minimum, and 55° to 60° as the maximum; but
higher than this the mixed orchard-house should not

be allowed to rise, at least untU after the stoning

process is complete, when fire-heat will no longer be
needed, but time, apparently lost during the early

stages, can be regained by closing early with solar

heat on fine sunny afternoons. Some growers have
advised setting and keeping open all the ventilators

by day and night ; but why the genial afternoon
warmth from bottled-up sun-heat through April and
May should be ignored, it is difficult to imagine.
One result in cold fickle seasons is certain to foUow,
and that is crippled foliage, subject to the attacks of

black and green fly, mildew, and a tendency on the
part of weakly trees to cast their fruit at stoning-

time.

Ventilation.—^From the preceding remarks tha

amateur will have gathered that fire-heat must be

sparingly used as a necessary agent when the weather

is unfavourable, and a circulation of air cannot be

secured without it. Through the first stage, that is

from the starting to the flowering period, the venti-

lators should be kept constantly more or less open,

also during the setting process. After the fruit is

set and swelling, plenty of air through the early

part of the day is an important matter, otherwise

the young growths will be weak, long-jointed, and

watery. When fine summer weather sets in, the

ventilators may be opened as earty as six o'clock in

the morning, and left open until five in the after-

noon, when closing with copious syringing will

greai-iy assist the swelling of the fruit. When the

latter begins to colour, throw every ventilator wide

open, and close or leave them open at night, accord-

ing to the state of the weather, and the period at

which the fruit is wanted for use.

Watering.—It is difficult to advise the amateur

upon this important point, as an excess of water

when the trees are at comparative rest, is almost as

bad as the "want of it when they are in activity.

Fruit-trees, however, should never be allowed to be-

come dry from the time they are re-potted in the

autumn, until the succeeding year's wood is ripe, and
the leaves are ready to faU. During this period

partial dryness may do no harm, but care should be

taken that they are in a satisfactory state at the

time they are turned out, reduced, and re-potted.

Immediately after this operation has been per-

formed, say in October, new roots will commence
the slow but sure process of working in the fresh

compost, and gradually filling up the blossom-buds

for the succeeding year. Therefore, whether they
are plunged in the open air or in the orchard-bouse,

a regular system of watering should from this time

be carefully carried on. If well plimged throughout
the dormant season, very little water will of course

suffice ; but if once allowed to receive a check, they
will most likely cast many of their flower-buds in

the spring. When the fruit is set and the trees are

in free growth, it is not easy to water a properly-

drained and potted tree too liberally. The operation

should, however, always be entrusted to one reliable

person, as owing to the surface moisture, which is

produced by constant syringing, it is difficult for a
strange hand to judge from appeai-ances. Early
morning is the best time to water until the trees are
in full leaf; but when rapid growth has set in,

copious supplies should be given every evening, as

the roots then have the benefit of a cool, refreshing
bath, extending throughout the night. In very hot
weather it may be necessary to water twice a day,
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and it is during this period that the duplicate pots

for slipping the trees into are of so much service in

protecting the delicate roots from the rays of a July

sun. If the trees are kept well mulched from the

setting up to the ripening of the fruit, such a covering

of rich compost will be found a great protection to

"the surface roots, independently of its stimulating

virtues. Stimulating liquids of various kinds wUl

of course he applied during the heavy strain. These

should always be given when the soil is in a good

growing state, sind on no account should they be ap-

plied strong.

Syringing.—^Notwithstanding the fact that the

Peach is a moisture-loving plant, and many failures

may be traced to the want of water at certain

periods of its growth, all good fruit-growers agree

that copious and incessant syringing from the time

the trees are started until they begin- to open their

flowers is a mistake. In the first place, incessant

syringing has a tendency to bring the foliage in

advance of the flowers, when the fruit rarely sets or

swells away so freely as it does when the wood-buds

Are kept in check, not by starvation at the roots, as

they must never be allowed to get dry, but by damp-

ing the paths and floors in preference to the direct

syringing of the trees. Therefore, in order to pre-

vent the wood-buds from getting too forward, or

the flower-buds from being injured by cold water

hanging about them, let direct syringing be confined

to bright mornings after cold nights, when extra

fire-heat has been applied, and keep the atmosphere

properly charged with moisture by damping the

paths, walls, and aU available spaces, during the

time the ventilators are open, and again after they

are closed in the evening. As soon as the fruit is

set, apply the syringe vigorously every fine morning

•when the temperature begins to rise, and again after

the house is closed with solar heat. Always use

clean water at the mean temperature of the house,

and apply it with considerable force to the under

sides of the leaves, where spider and fly are most

likely to find their first foot-hold. Syringing when-

ever the weather is fine should be continued in this

way until the fruit is ripening, when it must be

given up, otherwise the fruit will be soft and defi-

cient in flavour. The Peach, when carrying a

heavy crop of fruit, being so subject to spider, may

be svringed as early as six o'clock in the morning

through the summer months, as the foliage will

then have time to revel in its bath before evapora-

tion by increased ventilation takes place, and it

may be syringed as late as five o'clock in the after-

noon when shut up for the day. Later than this, it

should not be syringed, as trees in cold houses are

apt to get too gross when the foliage remains wet

through the night. As a cleansing stimulant to

the foliage, clear soot-water may be applied ocea-

Bionally,either with the syringe or engine, and, as has

already been said, its application to the roots will give

a dark, healthy appearance to the fruit and foUage,

Fertilisation.—It is generally admitted that

Peaches and Nectarines under orchard-house treat-

ment require artificial fertilisation either with their

own or, better stiU, with foreign pollen. Free kinds

like Royal George Peach and Elruge Nectarine may,

and generally do, set an abundance of fruit without

this process, but many of the shy pollen-producing

varieties are greatly benefited by having the brush

passed over them when the pollen is ripe and fit for

its ofiice. As male parents, it is questionable if the

Peach and Nectarine above named are not the best,

but being rather late mid-season kinds, many of the

newer early varieties are often set and swelling by
the time they come into flower. The conditions most

favourable to setting the fruit are a dry buoyant

atmosphere, in which the pollen can ripen, and float

when it is liberated, bright sunny weather to raise

the temperature of the house fully to the maxi-

mum, plenty of air, and gentle fire-heat when these

conditions cannot be obtained without it. Another

important point is vigorous root-action in a clean

well-filled pot, placed in a medium equal to the mean
temperature of the house. When the trees are in

fuU flower, and pollen flies off freely in response to a

sharp rap on the stem, they are in a flt state for arti-

ficial fertilisation ; then with a camel's-hair pencil, or

a rabbit's tail, pass over each tree with a light and

careful hand, but avoid bruising the tender organs of

fructification, otherwise injury, instead of benefit,

wiU be the result of the operation. Always commence

with the most forward and prolific poUen-producing

kinds, and when the brush is well charged pass it

over the large-flowered section and others which do

not as a rule produce pollen so freely. Repeat the

operation from day to day when the temperature of

the house has reached the maximum, until the petals

begin to fall, when, all having gone well, the young

fruits with straight hold pistils will be seen emerging

from the remains of the decaying flowers. Some

growers syringe their trees when in flower to set the

fruit ; others, often succeeding quite as well as those

who take greater pains, leave them to the agency of

insects, combined with a sharp blow on the stem with

the hand and a free circulation of air. But expe-

rience has proved that many delicate kinds have

failed through neglect of this simple and interesting

operation, while many experienced Peach-growers are

of opinion that this artificial aid adds weight to every

fruit so fertilised, and very often prevents splittin^jj

of the stones when the Peaches begin to ripen.
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Disbudding.—Contemporaneously with the set-

ting of the fruit the wood-huds will begin to swell,

and burst into fresh healthy growth. If the wood of

the past year was well ripened, and the trees have

been brought on steadily with plenty of air,, these

young growths wiU not be too far in advance of the

fruit. If these conditions, however, have not been

fulfilled, disbudding and pinching will require very

early attention, otherwise, although properly set,

many of the young fruit will not swell away freely.

Therefore, to prevent robbers or gross breaks from

carrying away the sap that should go to their support,

give timely attention to pinching, disbudding, and

shortening back, always bearing in mind that fruit

formed near the base and on the upper sides of the

shoots should be encouraged to swell on for the crop.

The first point to be considered in the manipulation

of a bush, pyramid, or cordon tree is a regular supply

of young growths from the base of every fruit-pro-

ducing shoot. These -when secured may' be allowed

to grow to the necessary length before they are

pinched, as they will be the fruit-producers in the suc-

ceeding year. The terminal growth may extend some

five or six leaves where the tree is already large, when

it must be pinched again and again throughout the

season. All other growths between the base and the

terminal, unless more wood is wanted to form the

trees, must be kept closely pinched to within three

or four leaves of the fruit, and some of them may be

entirely removed after the crop is thinned. It is a

difficult matter to give precise directions for stopping

every shoot ; but the practised eye will soon discover

that the balance of the tree can only be maintained

by the incessant pinching of all free growths near

the apex, and allowing a little more licence to those

which are naturally weaker near the base. Next

in importance to the equal diffusion of the sap over

every part of the tree is its form and freedom from

crowding. These points must not be lost sight of, as

neglect of the first will rob the tree of its charms,

while overcrowding will lead to the production of

pale, vapid, colourless fruit, which must be deficient

in flavour.

Thinning the Fruit.—When the fruit has at-

tained the size of small Marrow Peas, and copious

syringing has cleared away the remains of the flowers,

thinning must receive attention. The first operation

will be the removal of all side fruitswhere ti-iplets have

been formed, and the least promising of the two where

they have set in pairs. Then, provided an abundance,

from which the crop can be selected, are standing on

the upper sides of the shoots, remove all' that have

been formed on the lower sides, as they cannot be

expected to colour to the apex. An interval of a

few days will show which of those left are the most

promising, when a seGond,' but not the final thinning

may be taken in hand. When the Peaches attain the

size of Acorns, calculate the number which each tree

may be allowed to carry to maturity, and again

reduce the number by taking off a few more of the

least-promising and worst-placed fruits. If the tree

is considered capable of maturing, say thirty Peaches,

thin down to forty, and then leave it until after the-

stoning process is complete. Well-managed pot-trees

do not generally cast a large percentage of fruit at

stoning-time, but they are always liable to cast some

;

it is, therefore, a safe plan to leave a fewto be taken

off after this process is complete. It may be men-

tioned that this mode of thinning applies to all kinds

of fruit under orchard-house culture, as it is by

timely attention to aU these details that superior

quality is obtained. In course of time the trees

attain a large size, and become one mass of spurs and

blossom, bearing shoots which set hundreds of fruit,

and independently of age always carry a heavy crop

to maturity; but timely and continuous thinning

must never be neglected, otherwise that left will

ripen prematurely when it ought to be commencing

the last swelling.

How long a well-managed pot or tub-tree will last,

is a question which might have been answered by such

veterans as the late Jlr. Pearson or Mr. Rivers ; but

it is only doing bare justice to the system to say

that trees at Eastnor, which were potted more than

twenty years ago, stiU require considerable thinning,

and stUl produce fruit good enough to take the

premier prizes at the best shows in the kingdom.

Top-dressing.—A very important feature in pot-

culture is top-dressing, that is, keeping the surface

roots constantly supplied with rich compost during

the time the trees are carrying and maturing a crop

of fruit. Some growers place their trees on the

borders, and allow the roots to strike into the

surface ; but this is not a good system, as the liberal

supplies of water, which carry down much rich

stimulating matter, soon draw them away from

home, when the compost in the pots becomes little

better than a medium. Large trees are soon

produced, and all goes well until the fruiting year,

when the border roots having been cut ofE, the few

feeble feeders contained in the pots are unable to

supply the requisite food. The trees flag, water ad

lib. is given to them, the rich compost, quite innocent

of active roots, becomes sour, water-logged, and

XJasty, and pot-culture is pronounced a failure. But

let the tree be placed on bricks or tiles, apply rich

mulching to the surface of the pot, and thousands of

hungry feeders will take possession of every bit

of turf, bone, and manure. Stimulating top-dressings

are prepared in various ways. Some use dried cow-
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dimg, others apply rich loam and water •with dUuted
liquid; but a very good material for this pm-pose
consists of equal parts of fresh horse-droppings and
rich turfy loam, to which may he added twenty per
cent, of bone-dust. These should he thoroughly
mixed iu a dry shed some time before the dressing

is required for use, and should be frequently turned
to prevent heating. Newly-potted trees do not re-

quire top-dressing the first season, but when they
begin to bear fruit a small quantity of this material

may be applied once a fortnight from the time the
•fruit is thinned until within three weeksof the time
of ripening. When this stage is reached, dis-

continue all strong stimulants, and keep the trees

regularly supplied with pure water.

Mr. Douglas, a very successful cultivator of fruit-

trees in pots, recommends a dressing composed of

equal parts of loam, fresh horse-droppings, and malt
dust. This is a most powerful stimulant, hut is

subject to violent fermentation, when its quaUty
deteriorates, and it throws off a disagreeable stench,

which renders the house anything but pleasant.

Gathering the Fruit.—Early morning, when
the fruit is cool and dry, is the best time to gather

Peaches and Nectarines ; and they should be under
rather than over-ripe, particularly if they have to be
kept for a few days before they are required for use.

An experienced person can judge by the appearance

of the fruit when it is in a fit state for gathering

;

but the tyro may at first find it necessary to test it

by slight pressure near the stalk, when if it yields

to the touch it is in a fit state for removal. With
this exception Peaches should never be touched by
the fingers, as the slightest pressure forms a bruise,

which ferments and deteriorates the fiavour. When
a tree of fruit approaches ripening, withhold water,

but do not allow the foliage to droop, or the least

forward fruit •wiH ripen prematurely, and be deficient

in flavour. Assuming then that the first gathering

is about to be made, take shallow, fiat-bottomed

baskets, pad them well with soft moss or wadding,

over which place a sheet of silver paper ; then, with a

pad of wadding in the palm of the left hand, and

a pair of Grape scissors in the right, grasp the fruit

lightly, and detach it with the points of the scissors,

place each fruit on a square of silver paper, and lay

them close together in the basket. Remove to a

cool, airy. Grape or fruit room, where they may
remain until wanted for use.

Gathering for Market.—When Peaches are

intended for the fruiterer, and have to be packed for

transit by rail, many growers detach them as soon as

they are well-coloured and have attained their full

size, but before they begin to soften. Each Peach is

then folded in a square of silver paper and packed in

shallow boxes some four and, a half inches deep.

Soft, well-beaten moss, where it can he obtained,

answers best, as it is elastic and cheap. For detailed

directions on this important part of the fruit-grower's

management, see the articles on Peaches under
Glass in future pages. Many people can grow good
fruit, but through lack of experience suffer in pocket

by allowing it to soften before they gather it and
send it away. The fruiterer does not care how hard
a Peach is when sent in, pro^sdded it is well-coloured

;

as he has ways and means of ripening it up without

bruise or blemish ; and it is for such consignments

that the highest prices are given to the jproducer.

VARIETIES OF PEACHES AND NECTARINES, AND
HOW TO DISTINGUISH THEM..

When it is borne in mind that thousands of Peaches

and Nectarines are propagated / from trees which
nurserymen never see in bearing, it is not surprising

that fruit-growers find many of them incorrectly

named. Many of our finest varieties of Peaches so

closely resemble each other as to render it diflScult for

the amateur to distinguish them when groTi-ing on
the trees, and the experienced often fall into mistakes

when they take upon themselves to name them after

they are gathered. And yet there are a few simple

rules, or simple forms of structure, by which any
observant man can soon learn to name many kinds—
certainly to say the tree sold him for such a variety

is not true to name, as the features do not agree

•with Dr. Hogg's description contained in his " Fruit

Manual." AU who grow fruits or fiowers like to

know them by their names ; hut Peaches and Necta-

rines are less known than any other fruit which

comes under the British fruit-gTower's manage-

ment.

In the first place, it must he explained that Peaches

and Nectarines are di^^'ided into two classes by their

blooms, which may he large, light-coloured and hand-

some, or small, dark and inconspicuous. The fruit may
he found rich and to separate freely from the stone, or

tough and to adhere closely tO' it. The first are called

Melting Peaches, the second are Clingstones. The
leaves, a most infaDible guide in all the old varieties,

but not so much so in some of Rivers' seedlings, •will

be found serrated on the edge and without glands, as

in Fig. 9 ; crenated, •with globose glands, as in Fig.

10 ; or crenated, with renifoi-me glands, as in Fig. 11.

Now, assuming that the amateur has purchased and
potted, say twenty varieties of Peaches, and he

wishes to ascertain with as little delay as possible

whether they are true to name, the best thing he
can do will be to obtain a book and rule each page

into four columns. The first will he for the number,
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the second for the name, the third for the size of the

flowers, and the fourth for the formation of the

leaves, in this way :

—

Number.



THE ORCHAED-HOUSE. 135

10. Waterloo.—Very handsome emd early, ripening

with Alexander. Colour hrilliant ; flesh inclined to

be tenacious.

EXTRA EAKLY VEACHES.

Earliness being their chief recommendation, for

description see the catalogue of any good nursery-

man.

1. JSarli/ Alfred ]

2. Early Beatrice

3. Early Louise

4. Early Sivers

6. Early Victoria

6. Early Leopold

The drawback to these is want
of size, thin watery flesh, and

d tendency to revert to the

clingstone character of the

parents.

MID-SEASON PEACHES.

1. Grosse Mignonne.—Fruit large, melting, and

excellent; skin greenish-yellow, mottled with red and

covered with fine soft down ; stone small and rough

;

flowers large; leaves with round glands. Excel-

lent.

2. Belle Beauee.—Fruit large and flattened ; skin

thin, covered with fine down, highly coloured with

deep red ; rich and excellent ; flowers large and

handsome; leaves with round glands; rather shy

when forced early.

3. Dymond.—^Fruit large and handsome; skin

bright crimson ; flesh melting, rich, and delicious

;

flowers large ; leaves with round glands. One of the

best, and very handsome.

4. Bellegarde.—Fruit large, flattened, depressed at

sunmiit ; skin deep purple ; flesh pale yellow, rich,

vinous, and juicy ; flowers small ; leaves with round

glands. One of the best ; fine for exhibition.

5. Violette JECative.—Fniit above medium size,

round, slightly depressed ; skin dark red, almost

purple ; flesh melting and excellent ; flowers small

;

leaves with round glands. One of the best.

6. Boyal George.—Fruit large, round, and de-

pressed ; skin pale in the shade, marbled with deep

crimson next the sun ; suture deep and broad ; flesh

yellowish-white, red at the stone; flowers smaU;

leaves glandless. A grand old Peach.

7. Stirling Castle.—Fruit large, round, depressed;

skin deep crimson ; flesh white, tinged with red at

the stone ; flowers small ; leaves with round glands.

A variety of the preceding, and by some preferred, as

the tree is not subject to mildew.

8. Crimson Galande.—Eiuit large, round, and

handsome ; skin pale straw in shade, crimson next

the sun ; flesh white, tender, and melting, very red at

the stone, juicy and delicious ; flowers small ; leaves

with round glands.

9. Magdala.—Fruit medium-sized; skin smooth

white, blotched with crimson, deep crimson next the

sun; flesh green, melting, and very rich; flowers

large, handsome, deeply coloured ; leaves with kidney-

shaped glands.

10. Noblesse.—Fruit large, round, with small

nipple at apex ; skin pale green in shade^ marbled

with dull red next the sun ; flesh white, varied with

red next the stone ; flowers very large ; leaves with-

out glands.

LATE PEACHES.

1. Barrington.—Fruit large, round, with promi-

nent nipple ; skin downy, marbled with red next the

sun ; flesh firm, tinged with red at stone, rich and
good; flowers large

;
glands round.

2. Sea Eagle.—Fruit very large, rather pale, high
flavour, keeps a long time ; succeeds Barrington

;

flowers large ; one of the best.

3. Nectarine Peach.—Fruit very large, pointed at

apex, nearly smooth like a Nectarine ; flesh firm, rich,

and melting ; flowers large ; one of the best.

4. Prince of Wales.—Fruit large and uneven j skin

downy- green in shade, deep red next the sun; flesh

white, tender, and rich ; flowers small.

5. Walburton, late Admirable.—Fruit large and
round ; sMn yeUowish-green, mottled with crimson

next the sun ; flesh yellowish-white, juicy and rich

;

one of the best late Peaches.

6. Gregory's Late.— Fruit large, flattened; skin

pale green in shade, marble with deep crimson next

the sun like Royal George ; flesh melting and good

;

flowers small, glands round.

7. Osprey.— Fruit very large, oblate, depressed

;

skin pale, tinged with crimson next the sun ; flesh

tender, melting, deep crimson next the stone, slightly

adherent ; flowers small ; leaves with round glands.

8. Desae Tardive.—Fruit large, round, flattened;

skin pale, covered with small red dots ; flesh greenish-

white, tinged with red next the stone, melting,

juicy, and vinous ; flowers small
; glands globose.

9. Raymackei-s.—A large late variety, quality first-

rate.

10. Albatross (Kivers').—Tery large, and invalu-

able for late house. Skin pale, splashed with purple-

crimson.
EARLY NECTAHIKES.

1. Lord Napier.—Fruit large ; skin pale cream,

mottled with red next the sun; flesh white and

tender, juicy, with flavour of Stanwick; flowers

large ; leaves with reniforme glands ; one of the best

early kinds.

2. Advance.—Fruit medium-sized, round, with a

deep suture ; skin dark bronzy-green, crimson next

the sun ; flesh greenish-white, rich, with Stanwick

flavour ; flowers large ; leaves without glands.

3. Hardwiche.—Fruit large, round; skin pale,

covered with purple next the sun ; flesh greenish-

white, red next the stone ; flowers large
;
glands

none ; a good old Nectarine.
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4. Murray.—Fruit atove medium, round, one side

larger than the other; skin pale green, dark red

where exposed; flesh white, rich, and melting;

flowers small ; an excellent variety.

0. Downton, Improved.—Fruit large, roimdish-oval

;

skin pale green, crimson next the sun ; flesh green,

red at the stone, melting and juicy, with Stanwick

flavour ; flowers small ;
glands reniforme.

MID-SEASON NECTARINES.

1. Elruge.—Fruit medium-sized; skin pale, dark

red next the sun; flesh pale, juicy, and rich, paler

next the stone ; flowers small.

2. Stanwick Elruge.—Fruit vciy large ; skin green

in shade, deep red when fully exposed ; flesh rich

and melting, with Stanwick flavour ; flowers small.

3. Violette Satme. — Fruit large, ovate ; skin

yellowish-green, bright red next the sun; flesh

yellowish-green, hright red next the stone ; melting

and very ricih ; flowers small.

4. Pitmaston Orange.—Fruit large, ovate, pointed

apex ; skin bright orange, brown-red next the sun

;

flesh deep yellow, red at the stone, juicy, rich, and

excellent; flowers large ;
glands round; excellent.

5. Pine-apple.—A seedling from the above ; has

the same yellow flesh, and by some is considered

an improvement ; flowers large.

6. Balgowam.—Fruit very large, roundish-ovate;

skin mottled with red ; flesh veined with red, melt-

ing, rich and highly flavoured; flowers small; glands

reniforme ; a good free variety.

7. Byron.—^Fruit large, roundishrovate, resembling

Pine-apple ; skin rich orange, marked with crimson

;

flesh orange, rich red at the stone, and highly

flavoured ; flowers very large
;
glands reniforme.

8. Humboldt.—Fruit large, round, pointed at the

apex; skin bright orange, slightiy streaked with

crimson ; flesh orange, tender and juicy.

LATE NECTARINES.

1. Albert Victor.—Fruit very large, flattened at

the crown ; skin pale green in shade, mottled with

red when fully exposed; flesh greenish -yellow,

juicy, tender, and rich, very red next the stone

;

flowers small
;
glands round ; a very fine Stanwick-

flavoured Nectarine ; should be well thinned.

2. FJctoriff.—Fruit large, like Stanwick, one of

its parents, but is a month earlier and does not

crack ; skin pale green in the shade, reddish-purple

where exposed ; flesh white, melting, and delicious

;

flowers large
;
glands reniforme.

The following late Nectarines, imbued with the

piquant Stanwick flavour, raised by Rivers, have been
tested, and can be strongly recommended for the

orchard house :

—

1. Chaucer

2. Dante

3. Darwin

4. Dryden

0. Milton

6. yewton

7. Spenser

PEACHES llEMARKAELE FOR THEIR SIZE.

1. Albatross

2. Lady Palmerston

3. Lord Palmerston

i. Osprey

5. Princess of Wales

6. Exquisite

7. Stump the World

8. Salwey

As these varieties grow to an
immense size, and are veryhand-

some, they are well adapted for

exhibition; but with one or

two exceptions they do not come
up to the mid-season lands in

quality ; No. 7 has been grown
' 22 ounces in weight.

AQUATIC PLANTS.
By E. Iewin Lykch.

THE OVT-BOOR AQUARIVM AND BOG-GABDEN.

THOUGH tropical aquatics are the moSt magni-

ficent, the occupants of this department hold a

good second place, and while yielding nothing in point

of interest, have the advantage of costing consider-

ably less. Wherever water is at command some of

the most beautiful may be cultivated, and we shall

show how it may be accomplished with very modest

means. But with the conveniences we shall first

describe, the result is much more delightful. We
should provide such conditions that it is possible to

suit every kiud, from those which merely love

constant moisture to those that flourish, as many do,

just at the water's edge, and we should have water

in depth from two or. three inches to two feet.

Deeper water is not necessary. Common garden

soil will suit the majority, but it is important to

have peat in different degrees of moisture. Then it

is desirable to have a spongy swamp in which

sphagnum wiU grow, and for that the free percola-

tion of water must be secured. If sphagnum can be

made to grow, there will be no trouble with some of

the choicest that are sometimes troublesoine. It is

perhaps easiest to convey the information we wish by
describing some of the best bog-gardens, pointing

out at the same time their advantages.

At Kew there is a large collection of hardy
aquatics. They are grown in pots, which stand

as required, at various depths, in a large brick tank

of water. This manner of culture is so simple that

little need be said about it. Every kind is easily

supplied with the soil it needs, and the right degree

of moisture, or depth of Water ; and as the plants are

confined in pots, a large collection may be grown in

a small space. But there is this disadvantage, that

the plants from the confinement do not so easily

attain a fine development as when planted out, and
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there is the expense of pots, and labour of necessary

shifting. The sides of the tank are raised above the

ground-level, but for the sake of appearance we
should prefer such a tank to be sunk in the ground.

It admits of no doubt, that where possible this

class of plants, like every other, should be grown in

the natural style, with room for root-development.

A very fine effect may be produced, and we have

seen nothing to equal the arrangement in the garden

belonging to Mr. T. D. Hoey, of Nevny. He has a

large pond, generally oblong, but of irregular out-

line, inio which

there is a con-

stant and large

supply of clear

water. All
around there is

every condition

from mountain
side to marsh,

and the varied

vegetation so

skilfully placed

renders this

glen a garden

paradise. For-

tunately a large

quantity of

stone has been

available, and it

has beenusedall

around where

"water touches,

so that there is

no trouble with

the washing or

settlingdown of

soil, which hap-

pens more or less when there is no support. Eockwork
has been carried up in various directions in order to

avoid a monotonous level, and good spaces have been

.provided for large colonies of choice kinds just at the

level that sustains the requisite amount of moisture.

A path encircles this pond and its boggy sides, while

against the slopes of the glen, on the other side of

"the path, more rockwork is continued, furnishing

^lendid sites for Bamboos, choice Coniferse, and

fine-flowering climbers, such as the Ayrshire Eose

and Clematis. In the pond are several small islets,

and one of these with Spircea Ulmaria jl. pi. in

flower was very fine indeed. A large Heath bed is

one of the features, and among the Heather many

choice plants flourish on account of the protection

it affords. Many plants commonly grown on the

ordinary border, were here particularly fine with an

extra amount of moisture: such were Folygonum

Sieboldi, Hetnerocallis fulva, and Funkia Fortunei.

Although this aquatic and bog garden is wonder-

fully interesting and complete, still further extension

of culture has been made in another part of the

establishment, and with the introduction of a new
plan. In a low part of the garden is a pond, and in

it islands have been formed, and peninsulas have
been thrown out, of soil perhaps a foot above the
water, for the culture of Iris Eampferi, Gunnera,

and various other ornamental bog plants. In this

case, the soU is confined by piles of moderate-

sized tree-stems

which are
driven into the

mud of the

pond. This ob-

viates the use

of stone.

In the Cam-
bridge Botanic

Garden is an
arrangement
which avoids

entirely the use

of pots, costs

little in con-

struction, and

is at the same

time natural in

effect. It has

been found to

require but lit-

tle attention,.as

the majority

when once
planted take

care of them-

selves. Once in

the spring the pond and mounds are thoroughly

cleaned and set in order, and afterwards an occa-

sional weeding only is necessary. Plants are put in

at almost any time except during vriuter. There

is a pond of water sixty-four feet long, averaging

twenty feet in width and two feet deep in the centre.

Around the pond is a belt of grass, kept short for

walking upon. In the pond are two mounds of soil,

reaching to nearly the top of the water, made espe-

cially for Fontederia eordata and its variety angmti-

folia. Against the sides of the pond are moimds of

soil, some of peat, others of loam, from nine to ten

feet long, and from two to four feet wide, with a

height above the water of from six to nine inches.

Between the ends of the mounds, the slopes down
from the edge give depths of about one foot of water,

easily within reach, which are very convenient for

planting small submerged aquatics, and young speci-

Aponogeton distachtoh.
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mens. AH around the edge of the pond, between the

mounds and the turf, is a narrow space of shallow

water, which forms a neat margin and a, very con-

venient place for small floating aquatics—as, for in-

stance, Azolla—during summer. At the further end

of the pond, heyond the belt of grass, is a bed of peat,

kept constantly moist by pipes, In this bed Sarra-

eenias, Pamassias, and Pinguiculas appear to flourish

well, but it has not been long established. Behind

against the bank, tree-stumps have been laid, and the

spaces filled in with peat, which receives a certain

amount of moisture by absorption from the wet

below. Here at last is a position where Ourisia takes

care of itseH. Soldanellas grow well, and some

Primulas make surprising growth. Tree-stumps are

not generally advisable for the immediate neighbour-

hood of choice plants ; but there are some—as, for

instance, MUehella repens—winch flourish in rotten

debris, and this is an especial adaptation. Inside the

gate is a bed of Equisetums, which grow strongly in

the moist soil, but are prevented from interlacing by

slate partitions. Against the fence on the inside is a

border where Bamboos and Spira3as flourish, also

because of the moist position. There is also a marsh

bed where Orchis latifolia is established, and other

fen plants are quite at home. This garden is sur-

rounded by a bank, high at the farther end, sloping

down to the ends in front. The washing down of

soil from the mounds has not been troublesome, as

the roots of the plants generally keep it up, but after

four years it was found necessary to mend in some

places. It may be remarked that the inlet and outlet

are close together. This was unavoidable, on ac-

count of the banks, but has not been attended by

any inconvenience. Conferva at first was trouble-

some, but a few fish—two carp and about forty silver

dace were put in as an experiment, and since then

the water has been perfectly clear.

In the Botanic Garden at St. Petersburg is a very

natural and satisfactory bog-garden. It is formed

in a long narrow dell, prettily over-arched here

and there by Birch and other trees. At one end is a

series of wet beds, divided by slightly-raised paths.

The water percolates from one end to the other, and

ponds are formed for submerged and floating aquatics.

Rustic bridges of Birch with the natural bark cross at

intervals, and have an ornamental appearance. This

garden may have been formed from a broad ditch,

and it suggests a u,seful adaptation.

Lastly, we have to mention the cheapest method of

culture, and one that may be adopted when there is

a small supply of water, or Avheu there is no possi-

bility of making a pond or bog. We have our ex-

ample from the Rev. H. T. EUacombe, of Topsham,

who, with little convenience, has made a speciality of

these plants. He grows the.n in tubs, made by cut-

ting a wine-cask in two. Paraffin-casks are very-

cheap, and they answer perfectly. It is safest to-

bum them out with a wisp of straw, though it does-

not seem to be absolutely necessary to do so. The

manner of planting need scarcely be described. The

depth of water for Nymphaeas and Nuphars need not

be great, as the leaves will rise above the surface in-

stead of floating upon it. There are other good bog-

gardens, for the description of which we have no

space, but the methods of culture adopted aie similar

to those we have mentioned.

A caution is not unnecessary with regard to the

introduction of plants that would become weeds, and

prove difficult to eradicate.

Polygonum amphibium is an extremely pretty plant,

with rosy spikes of flowers, but it spreads extensively,

and should only be grown where it can be effectually

confined. It will grow in water two feet deep, and

upon the driest ground.

Anacharis Alsinastrum, or Water-thyme, the

American weed, that has spread over the country in

streams and ditches, should be omitted.

Fotamogeton lucens has proved difficult of eradica-

tion, and other kinds may be equally troublesome.

Glyceria. aquatica is scarcely ornamental, and as it

spreads rapidly, should only be tolerated under the

roughest circumstances.

Water-lilies and Typhas, indeed everything that

grows stronglj-, should be kept within bounds imme-

diately they have reached the desired extension. The

best way is to lower the water and dig them out.

In giving a list of plants, it will be convenient tO'

group them into two divisions : the first consisting

of plants that require ponds, aquaria, or actual water

surface to grow in; the second comprising those

plants which thrive in bog or marshy ground.

Nearly all which will be given have been success-

fully grown in the Cambridge collection.

OUT-BOOR AiiUATIC PLANTS.

Aponogeton distachgon (the Cape Pond-weed).—So

beautiful and curious as this plant is, possessing

withal a delightful fragrance, it has a most indispu-

table claim to the praise it so often receives. It has

a perennial root-stock, from which a number of

floating oblong leaves arise, and among them nume-

rous fiower-stems, bearing a forked inflorescence.

The flowers themselves are inconspicuous, but they

have black anthers, and these contrast with the

charming white bracts, which are ranged in two

rows on each fork. It has the advantage of flowering

in winter, and during mild weather is continually in

flower. It has nowhere flourished better than in the

water from an artesian well in Mr. Parker's nursery,

but it is perfectly hardy, and is safe in water about
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eighteen inches deep. Seeds grow freely, and soon
produce a large stock. A strong tuber planted in an
inverted hell-glass produces a deJightful result in the

green-house. Mice are said to devour the roots, hut
this is not a common trouhle. It appears to grow
well in any soil. It is figured in the Gardeners'

Chron'mle, Yol. VIII., X.S., p. 649, and in Paxton's

Flower Garden.

Another species recently cultivated is A. spatha-

eeum, vai.juiieeuni, which is figured in the Botanical

Magazine, t. 6399. It is much less showy, and is

said to grow among grass. Figured also in the

" English Flower Garden." Xaiadaeea.

Butomtts umbellatus (the Flowering Hush).—^A select

"water or marsh plant, commonly found in Fngland,
and quite worthy of introducing to the garden. It

has three-cornered leaves, three or four feet high, and
the round flower-stem hears an umbel of many
reddish or rose flowers. A position open to the full

sun is best, and it generally grows in a few inches of

water. Europe and some piu'ts of Asia, Flowers in

June and July. Atis»iacea.

Catta palustris (Bog-arum).—^An extremely pretty

plant, with creeping stems, roundly heart-shaped

leaves, and many white spathes, much like those of

the Arum Lily, but smaller. It likes to he planted

at the level of the water, when the stems spread in all

directions, extending on the water, and creeping up
the bank upon which it grows. The white spathes

aro very bright-looking among foliage, and the plant

is an excellent one for clothing ground. As the genus

is now constituted this is the only species. The plant,

cultivated as Calla occulta, is a form of Feltandra

virginiea. Flowers in summer. Native of Europe,

Siberia, and North America. Aroidea. A small cut

is given in the " English Flower Gfarden."

Comarum palustre^PotentiUa Comarum.

Mottonia palustris (the Water-violet).—A lovely

British plant, growing in ponds and ditches, which

it enlivens during May and June by the most

attractive display of lilac flowers, each with a yellow

eye. The leaves are whorled, divided into narrow

segments, and the appearance of the flower-stem

rising above the water, with successive whorls of

flowers, reminds one of Primula Japonica. It is

always submerged, and sometimes grows from a con-

siderable depth, producing candelabra-like branches

of the most graceful leaves from below the flower-

stems. Tt is found through most of Europe and

West Siberia. Flowers in May and June. Primu-

laeeiB.

Hydrocharis M0rsus-San<e (the Frog-bit).—^A float-

ing water-plant, with roundly heart-shaped leaves

and white flowers, appearing above the water.of our

ponds and ditches during the autumn months. It is

a small and prettj- plant, the leaves dark green or

brownish in colour, and flowers nearly one inch

across. The winter-buds are easily seen when they

commence to grow, and they are then easily trans-

ferred to the garden. It is found in Europe and

Siberia. Flowers during July and August. Hydro-

charidece.

Jussitea grandijhra.—This is a fine plant where-

space can be afforded. The stems extend many feet,

and float on the water, bearing oblong-lanceolate

leaves, and large golden flowers with five }tetals. It

is a native of Greoi^ia and Carolina, and as it is not

perhaps hardy in severe winters, some rooted pieces

should be planted in pots, the hole in the bottom

being stopped with day, so that they can be kept in.

the green-house. {Botanical Magazine, t. 2122.) This

plant is probably grown sometimes eis /. nutans,

which differs from it, according to De Candolle^

in having white flowers. Flowers in autumn.

Onagracea.

Limnanthemum nympJueoides (the Fringed Buck-

bean).—One of the most ornamental of British water-

plants, known also as Villarsia. In Britain it is not

common, but where it grows the water is sheeted

with pretty foliage and bright yellow flowers. It is

a perennial, and the stems rise to the surface, hearing

leaves in form like those of a small Water-lily, and

dappled with brown. The flowers are funnel-shaped,

about an inch across, appearing in July and August.

It requires no care when once established, and,

indeed, often spreads considerably. In Holland the

canals are often covered with its leaves and flowers.

Native of Europe and Asia. Flowers in July and

August. Gentianete.

Lobelia Dortmanna.—^A British species, more in-

teresting to the botanist than the horticulturist. It

grows submerged in mountain lakes, with gravelly

bottom. The leaves are two or three inches long, in

tufts ; a flower-stem twelve or eighteen inches long

raises the pale hlac flowers sUghtly above the water.

It apparently requires perfectly clear water to grow
in, as the sediment deposited on the leaves in the-

pond of the bog-garden at Cambridge seems to prove

fatal after some time. It is cultivated, however, in

pots in a green-house, the hole at the bottom being-

stopped with clay, and with this treatment it is not

difficult to manage. It is a native of Europe and

North America. Flowers in July and August.

ZobeliacetB.

Menyanthes trifoliata (the Marsh-trefoU, or Bog-
bean).—This is perhaps the most popular of British

marsh-plants, its beauty and fragrance have ever

been regarded with admiration, and it is one not to

be omitted. The stems are stout and creeping, and

when planted near water they grow down into it,

and creep also on the wet ground of the bank ; th&

leaves reach upwards about six inches, and are com-
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posed of three leaflets. The flowers are produced in

racemes, and vary from white to pink. They are

elegantly leaved in a manner which affords much
heauty. Pieces of stem, with roots, grow easily. It

is widely spread, growing in North-west India and

America. Figured in the " English Flower Garden,"

and several botanical works. Flowers from May to

July. Oentianea.

Nuphar.—The species of this genus are known as

" Yellow Water-lilies," but it must be observed that

"there is a true Yellow Water-lily, Nympheea flma.

They are fine plants, and iV. advena and JV. lutea are

splendid for the adornment of lakes and ponds,

where, in company with the common Water-lily, they

are almost indispensable. With the exception of

N.- Kalminnum, all are easily grown, and in planting

require only that the rhizomes be firmly fixed to the

bottom. Flowers are produced in summer. Nym-
pheecusets.

N. advena.—This North American species is the

finest of all. It most nearly resembles the iV. lutea

of our own waters, but the leaves are larger and with

more spreading basal lobes. The flowers also are

larger, though paler, but they have the advantage of

orange-red stamens. It is known easily from other

kinds, except polysepalum, by having six instead of

five sepals. The leaves are massive, and of dark

.green hue, and as they grow out of the water a fine

<!lump possesses a noble appearance.

N. luteum.—The more common and the handsomer
of our two British species. The leaves are rotund,

and grow out of the water when the plants are

crowded ; the flowers are two and a half inches

across, with the perfume of brandy, hence probably

the popular name, " Brandy-bottle ; " the stamens

are of the same colour as the petals, and the stigma
has from ten to twenty rays, which do not extend to

the margin. The variety minor, which grows in

Chartner's Lough, Northumberland, has flowers one

and a half inches across, with a wavy-margined
stigma. Seedlings spring up freely, but are easily

drawn out with a rake where they are not required.

Europe, Asia, and North America.

iV. pumilum.—This is a much smaller plant than
the last. The leaves are oblong, and deeply heart-

ahaped with distant lobes ; the flowers small, with
two-edged petiole ; the stigma has eight to tem-ays,
which extend to the margin and form sharp teetii,

Europe (Britain) and North Asia.

JV. Xalmianum.—Like a miniature K. lutea. It is

the rarest of all, probably because of its liability to

perish. The flowers are little more than an inch

across; the petals do not exceed ten; the rays of

the stigma are white, generally eight, but sometimes
twelve. Mr. H. T. EUaoombe, of Clyst St. George,
is the most successful cultivator of this kind. He

grows it in a tub, as he does the rest of his coUeotion.

Native of North America.

Nuphar polysepalum has been introduced, and it

is probably a desirable kind. The flowers are very

large, and the sepals numerous. It occurs in the far

West of the North United States. iV. sagittifolimn,

from North Carolina southwards, must have a dis-

tinct appearance, as it has long and narrow leaves.

According to Professor A. Gray, both these, perhaps,

run into N. advena. A kind that might be obtained

without difficulty is iVl serieeiim, a native of Hungary,

which has the flower-stalk clothed with silvery silky

hair.

Nymphaa alba.—One of the most lovely of our

indigenous plants, never failing to be attractive

whether wild or cultivated, and of our native water-

plants it is the undisputed queen. There is more

than one form wild in Britain, but the typical one is

probably unsurpassed. Of the exotic varieties can-

didissima and ruira are the principal. The first is

truly magnificent ; it has flowers which even exceed

a foot in diameter, and they are produced very

freely. It is probably a native of Bohemia. At

Chatsworth it is said to be well grown under glass,

and it has been remarked that a finer development is

attained in-doors ; but it is perfectly hardy, and it is

difficult to believe that it can be finer than we have

seen it in the open air. The variety ruira has

become famous during the last few years, and its

distinctive beauty rests in the rosy colour. It was

discovered in 1856 in the north-west of Oster-

Gothland, Sweden, where Lake Fagertam is the

only known locality. M. Froebel finds the plant to

come true from seed, but others have not been so

fortunate. This is a magnificent plant, and we can

scarcely say too much in its favour, and probably it

may be much improved by careful selection. Other
names that have been given are iV. alba, var. rosea

;

iV. aphterocarpa, var. rubra; and iV. Caspary. A
beautiful figure, truthfully coloured, is given in the

Botanical Magazine for 1884, tab. 6736. Other
varieties of N. alba are intermedia and minor, both
natives of Germany. Ranked as distinct species and
figured in the Flora Gennanica ai-e 2f. biradiata and
JV. Candida. Both probably might be placed as

varieties of JV. alba. The first, a native of Austria, is

in cultiYation quite rare ; the latter is a native of

Bohemia, and should be formd in some collections,

though nothing has been heard of it for some years.

N. alba flowers from June to August, the variety
cnndidisaima still later.

N.. odorata.—To the qualities of M alba is added
in this species a delicious perfume, though the
demerit that it does not flower so freely must be
mentioned. The flowers open early in the morning,
and close in the afternoon. The foliage is quite as
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faeautitul as of any other hardy land; the leaves
of established plants ai-e raised above the water, and
they are light green in colour, of a shape quite
distinct from its congeners, the apex of each lobe
being turned slightly in the form of a sickle. It
flowers in July. There is a small vai-iety of this,

called minor, of which there is a pretty rose-coloured
form, iV. odorata, var. minor Jloribus roseis. A lovely
figure of the latter is published in the Botanical
Magazine, 1883, t. 6708. The preceding are
natives of North America. JV. nitida is said to

be a variety of this species, but according to the
Botanical Magazine its root-stock is perpendicular,
not spreading horizontally as in the present case.

The flowers are white, two and a half inches across,

and not scented. It is probably not hardy.

N. tuberosa.—An excellent companion for our
native Water-lily and N. odorata, both of which
at first sight it resembles; it is free-flowering, and
has splendid dark green foliage, which is prone

to grow out of the water.- There is a figure of the
flower and leaf in the Botanical Magazine, 1881, t.

6.536. Flowers in July and August. Native of the

North-eastern United States. A wonderfully beau-

tiful form of this, with yellow flowers, lately sent out

by a French raiser, is called at Kew Tuberosa flaves-

cens.
. The raiser considers it nearer li'. alba, and calls

it Marliacea ehromatella.

Orontittm aquatieum (Golden Club).—A handsome
Aroid, somewhat rare, with elliptical or oblong

smooth glaucous leaves, twelve or eighteen inches

long, possessing a pretty spotted scape, white just

below the spadix, the lower part of which is yellow.

Propagated by division, but increases slowly. Flowers

in summer. Native of North America.

Peltandra virginica.—This is an Aroid without

any striking beauty, though the leaves are somewhat
ornamental, and it grows very easily. Its height is

about two feet, in habit much like a Eichardia. The
leaves are sagittate, and pale green in colour. It

should be planted at about the level of the water.

The plant sold as Calla occulta has been proved in

the Cambridge Botanic Garden to be a narrow-

leaved variety of this. Known often as Caladium vir-

ginicum. Flowers in July. Native of North America.

Fontederia cordata.— This is a beautiful plant about

three feet high, with lance-hke bright green leaves

on long stalks, and dense spikes of small blue flowers.

It is the only hardy species, but there is a variety

of this with parrower leaves, differing slightly in

shape, called angustifolia. The ornamental character

of the one is equal to that of the other. They are

adapted for the sides of a lake or bog-pond, where

they should be planted a little below the level of the

water. Both are natives of North America. They

flower in July. Fontederiaceoi.

Fotentilla Comanim [Comarumpalmtre), the Marsh-
cinquefoil.—Though not very ornamental, this plant

may be grown for its curious appearance in every
collection not the smallest. It has long and woody
purple-brown stems, with pale green leaves, and it

bears few dull purplish-brown flowers. Planted

near the level of the water it grows well, but not

rapidly. The root-stock is powerfully astringent, and
yields a yellow dye. It is British and European,

being found also in North Asia and North, America.

Flowers in June. Mosacece.

Sanwnculus Lingua (the Greater Spear-wort).—This

is well worth growing on account of its distinct and
bold habit, and fine yellow flowers two inches across.

The stems grow erect to a height of about three feet,

and the leaves are lanceolate, six to ten inches long.

It should be planted a few inches down in the water

;

if planted on the ground above it soon grows down
to the position recommended. Native of temperate

Europe and North-west Asia. It flowers from July

to September.

S. Flammula (the Lesser Spear-wort) is scarcely

worth popular favour, but it grows easily without

becoming a nuisance, and being of low growth, a
place is easily found for it. It likes a wet place, but

not in water. These Spear-worts are both British.

Bammculaeete.

The Ivy-leaved Eanunculus (if. hederaceus) may be
mentioned for very shallow water on account of its

pretty foliage. The flowers are small and white.

Some of the varieties of S. aquatilis are extremely

pretty as they grow wild, but for the garden they

are somewhat weedy. This species grows in the

water.

Bichardia africana (Arum LUy).—Few are perhaps

aware that this well-known plant is perfectly hardy,

but it is so if planted about a foot deep in water, and
it is of course highly ornamental. It does best, how-
ever, in the milder parts of the country. Probably it

would perish if not planted so deeply as to be safe

from frost. Commonly known as Calla or Bichardia

JStMopica. Native of the Cape. Flowers out of

doors in summer. Aroideee.

Jtumex hydrolapathum.—The finest of our British

Docks, and a noble-foliaged plant for a rough corner.

It grows from three to six feet high, and has leaves

one to two feet long. Should be planted where its

roots can reach water. Folygonete.

Sagitaria sagittifolia (Arrow-head).—An attractive

plant with arrow-shaped leaves projecting out of

the water, and racemes of white flowers, with petals

purplish below. It is not uncommon in English

ditches and canals. Far more attractive, and even a

magnificent kind, is the double variety. Its flowers

are of the most delicate and pure white, more double

than a Hose and perhaps as lovely. This is the most



142 CASSELL'S POPULAR GABDENING.

deeirable of the harcl;^ kinds. It flowers from July

to September. There are several others, particularly

iS. heteropliylla, a North American species, -which

is scarcely so pretty as our own, and S. smemia,

reduced now to a variety of S. sagittifoUa. S.

ikienaia is sometimes known as 8. obtttaa. The
Sagittarias should he planted in water a foot deep

;

they increase hy means of tubers. Our British kind

is a native of Europe and North Asia. Aliamaeece.

Saururus cei'nuus.—This is a curious but not very

ornamental
plant. It

grows a foot

or more high;

the stems are

erect, bearing

heart-shaped

leavesand ter-

minal spikes

of small
flowers, that

have occa-

sioned the

popular term
" Lizard's

-

tail." A na-

tive of North

America, in

marshes. 8.

Loureiri is

more orna-

mental than

the above ; it

has broader

leaves, and
the upper
one, beneath

the spikes of

whitish flow-

ers, is white,

veined with

green. Native of Northern China. Both these re-

quire to be planted at the water's edge. They
flower in August and September. 8anrurace<B.

Soirptts lacustris (Bulrush).—A fine plant for lakes

and ponds. The stems are round, four to eight feet

high, resembling those of an immense Juncus ; they
are not collected in tufts, but rise from creeping
rhizomes, erect or gently curved. A large group of

them is very efEective. Should be planted a foot or
more deep in water. British, and widely spread in

temperate and many tropical regions.

Scirpua Taherneemontani, var. zebrinua.—This is

the Banded Rush introduced a few years ago, and
erroneously known until recently as Juncus zebrinua.

It is a striking and curious plant on account of the

Steatioies

transverse bands of white on the stem, constituting a

variegation which appears to stand well. The stems,

unfortunately, are often weak and bend over about

the middle. The species is British, but this form

came from Japan. Prefers peat. It is quite hardy.

Cyperacecc.

8mm latifolium (Water-parsnip).—This is one of

the finest of our native TJmbellifers, not common
in the Fens, and found rarely elsewhere. It grows

five or six feet high. The first or radical leaves are

handsomely
fern - like

;

they disap-

pear as the

stems grow
up, upon
which the

leaves are

pinnate, with

leaflets four

or six inches

long. The
flowers are

white, and
are very at-

tractive to

the Musk -

beetle. It

requires to

be planted

close to the

water's edge.

It is rarely

grown, but is

one of the

handsomest
f oliage-
plants in the

Cambridge
bog - garden.

Flowers in

July and August. Native of Europe, Asia, and
North America.

Sparganium ramoaum.—A Flag-like plant with
erect leaves two to five feet high, not highly orna-
mental, but worth planting in rough ponds or lakes.

It spreads considerably, and should only be planted
where its increase is of no consequence, or where it

can be confined. The globose heads of fruit are
cui-ious. S. simplex is rather a pretty plant in
flower, much smaller than the last, and not so strong
in its habit. May be safely planted. Both are
British, and they flower in June and July. Natives
of Europe, Asia, and North America. Typhacfee.

Stratiotes aloides (Water-soldier).—The most ex-
clusive lover of showy plants could scarcely refuse
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-this on account of its singular character. It forms
losettes of narrow serrated olive-green leaves about
a foot long, and these are anchored to the hottom by-

means of long roots; they rise to the surface to

flowers are white, but not attractive. June to

August. Hydroeharidece.

Typha (Reed-mace, Bulrush).

—

T. latifolia is the

cdmmon Buhnish, of which the cylindrical brown

TiPHA LATIFOLIA,

flower in summer, but sink again afterwards. Clear

water is best for the beauty of this plant, as other-

wise sediment is deposited on the leaves. In a green-

house tank we have seen very attractive specimens.

It increases itself by offsets, but is not always easy

to establish, though sometimes it increases rapidly.

It grows chiefly in the East of England, in fen

ditches, and is a native of Europe and Siberia,. The

spikes are often prized for room decoration, associated

with Pampas-grass and similar dry ornaments. It is

an extremely ornamental subject for ponds, where

the tall waving leaves afford a distinct and pleasing

effect. The leaves grow from a creeping rhizome m
two opposite rows, they are an inch or more broad,

and three to six feet long. The spike-bearing stems

about equal the leaves in length, and the spikes are
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from six inches to a foot long. T. angmtifolia ia a

teautiful kind not unlike this, hut perhaps more

graceful, heing narrower in all its parts. The leaves

do not exceed three-quarters of an inch in diameter.

T. minima is an interesting kind in comparison with

these on account of its diminutive size, and may he

grown in complete collections. Eepntedly distinct

kinds are grown as intermedia and stenophylla, and

lately we have received T. Shuttleworthii, an ally of T.

latifolia, but distinct. All Typhas, except T. minima,

grow without care ; the rhizomes merely require

to be fixed in the mud of a pond, in water a foot or

more deep. They spread considerably, and clumps

should be kept within bounds, or great masses may
have to be removed at considerable expense. The

rhizomes are not easily taken up without draining

the pond in which they grow. The first two species

are British, extending from Europe to North Africa,

Asia, and North America. Typhaeea.

Uirieularia vulgaris (Greater Bladder-wort).—AH
the kinds of Utricularia are curious and interesting,

but of those that are hardy this is the most usually

cultivated. It has submerged floating stems and

leaves, with flower-stalks rising above the water.

The leaves are ovate, much divided into fine segments,

and upon them are borne numerous shortly-stalked

tiny bladders, which serve to catch minute aquatic

animals, for the purpose of absorbing the products

of their decay, so that this plant, like its ally the

Butter-wort, is insectivorous, although by very

different but extremely interesting means. The
flowers are yellow and somewhat Snapdragon-like.

If stems of this plant are broken and brought in

from the wild, they are usually very difficult to

establish. The proper plan is to raise from seeds, or

to secure those hybemaculae, or buds, which remain

dormant during winter and start fresh plants in the

spring. These are formed at the ends of the

branches in autunm. Flowers in July and August.

Native of Europe (Britain), North Africa, Siberia,

and North America. Lentihulariaeece.

Villarsia nympheeoides = Limnanthemwin.

Zizania aquatiea (Canada Rice) .—This grass, when
planted in or dose to water, produces fine masses

of bright green leaves, but it is of little orna-

mental- worth, and is only of interest on account

of its enormous value in North America, where the

seeds have contributed essentially to the support of

Indian tribes, and feed immense flocks of waterfowl.

It has grown for several years in 'the Cambridge

, Botanic Garden, but has never flowered. Trials of

its economic value have also been made in this

eountry, but without success. Pieces of the plant

are easily imported if taken up just as growth com-

mences, packed in damp moss, and sent by post ;

,

but seeds always fail, as they lose vitality when diy.

THE EOSE AND ITS CULTUEB.
By D. T. Fish.

GARDES ROSES.

" There [in the garden] will we maie oar beds of Roses

And a thousand fragrant posies."

IN these days, when so many Roses seem only

grown for cutting, either for showing or decora-

tion, it is refreshing to cite Shakespeare's reverence

for the Rose as seen in Othello's sensible plea for its

being enjoyed to the full in the garden, on the tree

:

" When I have plucked the Bose,

I cannot give it vital breath again.

It needs must wither. I'U smell it on the tree."

So far as possible, then, we shall see that our garden

Roses are worth smelling. Some -will, perhaps, be

chosen for other reasons, but fragrance shall be

one of our chief grounds of selection. It may be

doubted, however, whether Shakespeare's dictum

—

" That which we call a Bose,

By any other name would smell as sweet,'*

is quite tenable. But it is certain that a Rose with-

out fragrance is hardly more than half a Rose at

best, and about as poor as a garden without Roses,

were such an anomaly possible nowadays.

Next to fragrance, age should distinguish true and

real garden Roses. None need be excluded because

they are new, but many may and ought to find a

place because they are old. The older Roses, such

as the old Moss, the Maiden's Blush, Rosa Mundi,

and Village Maid, the Cabbage, the York and Lan-

caster, are not only brimful of fragrance, but over-

flowing with sentiment. How many Corisandes

have had their life-history determined, their fate

sealed, by the gift of one of these simple Roses!

"What records of fact, what fairy webs of fancy

could these old-fashioned Roses unfold, could the

loves as well as the wars of the Roses be faith-

fully chronicled ! How strangely blended, how de-

lightfully mixed, the human and floral become in

the romance of the older Roses, as we read

—

" Their lips were four i*ed Boses on a stalk.

Which in their summer beauty kissed each other."

(Etchm-ii in.)

Vigour of constitution is the third point to b«

considered in the selection of veritable garden Roses.

Unfortunately, as in other matters, so among Roses,

quahty has often been obtained at the sacrifice of

constitution. Not a few of the flnest show Roses
are miffy growers, and have little or no fragrance.

Our fathers planted Roses as they did their Apples
and Oaks, once in their lives, or even for their

children. We modems have to plant them annually.
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By hieing back to the older, hardier varieties as
much as may he, and selecting those characterised
by\vigour and staying power from among the newer
varftties, the lives of garden Roses may he extended
to the ancient limits. It is an additional pleasure
not only to he able to gather the same Roses, but to

he able to enjoy them on the same plant for a series

of years, or a lifetime. A judicious selection of

old and new Roses of ^-igorous constitution for the
garden, should place this pleasure within reach of

every reader.

Profusion of bloom and brilliance of colour should

also characterise garden Roses. In this connection,

the mere perfection of single blooms is of far less

moment than the broad and striking effects that

result froni the massing together of multitudes of

smaller flowers, either single or in clusters. Not
a few of the Roses selected for the garden will be
almost good enough for exhibition. But even these

will not he chosen on that account, but for other,

and what may be conveniently called garden qualities
;

while the majority of those included in our rather

extensive list of garden Roses, would make but poor

show Roses, and prove all the more effective in the

garden for that reason.

Provence and Damask Koses.—Bearing in

mind these brief rules of selection, the old Cab-

bage or Provence Rose shall lead off our list of

garden Roses. All the Rosarians will rejoice if this

prominence will increase its waning popularity, and
bring it back by thousands and tens of thousands

to our gardens. Hardly any Rose is more full of

colour or of fragrance. It is said that the fulness

and foiTn of its overlapping petals gained for it

the unrose-like name of the Cabbage. One of the

most popular authors on Roses delegates Cabbage

—that is, the name, not the Rose—to the pigs,

and gets enthusiastic over its other name, Provence,

though its claim to the latter name is of almost

equally doubtful origin.

Botanically this fine rosy-pink Rose forms the

basis of the species Rosa centifolia, or Hundred-

leaved, a very suitable name. Old as it is, it has not

been fruitful of varieties. The Crested, or cristata,

is rather larger and fuller than the original, and the

edges of the petals are paler than the rosy centre.

Sti-iped I'niqiie is a variable Rose, sometimes

coming almost pure white, at others broadly striped

with lake.

White Provence is an old, large, pure white Rose,

sind may almost he called a Moss Rose in the first

stage of evolution.

Adrieiiiie de Cordoville has beautifully cupped

flowers, of a deeper shade of rose than the common

Cabbage.

58

The York and Lancaster Ease, though often in-

cluded among Damask Roses, is evidently a semi-

double variety of the Provence. This Rose is pro-

bably the oldest we have, and is well described by
Shakespeare thus

—

" I have seen Roses diunasked red and white,

But no such Roses see I in her cheek."

It is one of the sweetest and most interesting of

Roses. Its inconstancy greatly enhances the interest.

It is generally described as white, striped with red.

This is quite wrong, and should be reversed. In
nineteen examples out of twenty red forms the

ground-colour, and the white is splashed on irregu-

larly. There is also a red self Provence, which is

probably a reversion to the primitive type, or the

original Rose from which the York and Lancaster

may have sprung. Tradition, however, has it that

the Rose was originally white.

Bosa mnndi is a Rose so much like the York and
Lancaster that it has often been confounded
with it.

Belle des Jardins has conspicuous white stripes on
a bright crimson ground.

George VilerI.—Purple, with white hands.

Montalemhert

.

—A^Tiite cannine bands or stripes on
a lilac ground.

Mecene.—'&.ose: stripes on a white ground.

Several of these striped Roses are mostly classed

with what are called the Damask, or Gallica Roses.

These, however, are so closely related to the Provence

that it is hardlj' worth while distinguishing between

them.

Ferh des Panachees is one of the most delicate and

chaste of all the striped Roses, having delicate blush

sti-ipes on a white ground.

Madame Soetmans.—Creamy-white.

Village Maid is another Rose of great delicacy and

beauty, the rose-colom-ed stripes on a white ground

varj-ing much in breadth.

Leda, or Painted Damask.—Bluish or lead-coloured

margined with lake, verj' beautiful.

Parfait.—Bright red, striped with lilac and

purple.

Madame Hardy.—Pure white, and a most profuse

bloomer.

Blanchejteur.—White, suffused with rose.

Duchess of Orleans.—This is one of the most chaste

and wax-like of all garden Roses.

Maiden's Blush.—Pale flesh with darker blush

centre.

But the older Damask, Gallica, or French Roses

were as unlike as can well be to these garish though

beautiful varieties. They were mostly red, dark

purple, almost black seHs of the Hose du Soi type,

almost now unseen in private gardens, and unknown
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to the trade. It was, however, of these that Shake-

speare wrote

—

" Flowers as sweet as Damask Koses,"

and—
" For ladies masked are Eoses in their buds

;

Disinflsked, their damask sweet commixture shown,

Are fti'gels' veiling clouds, or Roses blown."

These briUiant, sweet, often, little better than single,

or semi-double varieties, and the Provence Koses

already noted, were jniich valued for their brightness

and fragrance, and very generally distilled into Rose-

water, in those olden times when even ladies of title

condescended to make their own Rose-water, and

other sweets. Among the finer representatives of

these Roses in the brilliancy of their colouring stiU

. surviving are such grand old sorts as

—

Xean. — A rich velvety-purple Rose, with the

centre glowing into crimson-scarlet.

OAl.—Violet-purple, brightening into fiery-red in

the middle.

Triomphe de Janssens.—Rich rosy-crimson, beauti-

fully cupped.

lioule de Nanieuil.—One of the largest, fullest, and

most brilliant of all Roses, rich velvety-crimson.

D'^guesseau.—BrilUant crimson.

Za Volupte.—This is among the most beautiful of

all rosy-lilac Roses.

The double yellow Cabbage, or Proyenoe Rose,

should also be mentioned here. It resembles these

Roses in many respects, though it is often classed by
itself as Rosa siilphmea. This is one of the most

beautiful and fragrant of all Roses, and is said to be

a native of Persia, though it is as imlike as any

Rose could well be to the Austrian Briars, or Persian

Roses. As it, however, seldom or never opens its

flowers well, or develops a perfect one, one plant will

be sufiicient for most gardens.

There is a class of dwarf, or miniature Provence

Roses, admirably adapted for small gardens, and use-

ful as edgings or for planting towards the sides of

beds or borders in larger ones. Of these the "White

and Red Burgundy, De Meaux,and Spong are the best.

There -is also a mossed variety of the De Meaux, and

a, darker, equally dwarf moss, named Little Gem.
These dwarf Roses are but little grown in this

country. They are, however, extensively cultivated

in France and other parts of the Continent, and their

tiny sweet flowers bunched up into large bouquets

form a striking and a novel foRture in the flower-

markets near the Madeleine and other parts of

Paris.

Moss Roses.—Science has by no means settled

the question of how the Ro?es got their mossy append-

ages. Writing broadly. Moss Roses may be described

as Provence or Gallica Roses, or hybrids of these.

with the mossy addition. History also has it that

the Moss Roses were sports from the Crested Cab-

bage or White Unique, the latter of which shows a

tendency to manufacture or develop moss fromnhe

semi-infinitude of its partially-suppressed prickles.

But fable comes to the aid of science in this matter,

and this is one of the very few instances in which

the fable is better than the science :

—

The angel of the flowers one day

neneath a Eose-tush sleeping lay,

Tliat spirit to whom charge is given

To bathe young buds in dews of heaven.

Awaking from his light repose,

The angel whispers to the Eose,

" Thou loveliest object of my care,

Still fairest found where all so fair.

For the sweet shade thou'st given me
Ask what thou wilt, 'tis granted thee."

Then said the Eose, with deeper glow,
" On me another grace bestow."

The angel paused In silent thought—
" What grace is there this flower has not ?

"

'Twas but a moment ; o'er the Eose

A veil of moss the angel throws.

Thus robed in Nature's simplest weed.

Can there a flower the Eose exceed ?

Scientifically, the first step towards a mossy cover-

ing may be seen in such Roses as the White Unique

and the Crested Cabbage. The enlarged calyx of

the latter seems a step, and a long step, towards the

evolution of rudimentary mossiness. Be that, how-

ever, as it may, there can be no doubt that the moss

adds a new charm to the Rose, and hence the uni-

versal popularity of Moss Roses, especially in bud, in

which stage the moss is most prominent, half veiling

while more sweetly revealing their exquisite beauty.

The Moss are pre-eminently garden Roses, and

universally popular. The common or pink Moss is

still one of the best in itself, and' is held in semi-

veneration by most lovers of Roses for its rich and

tender associations.

The Old White Bath still holds its own as one of

the best white Moss Roses, fit to run abreast of the

common or pale pink Moss ; though Reine Blanche,

the New White Moss, and Panachee Pleine, the

latter occasionally exhibiting a pink petal among
the white, run the "WTiite Bath rather hard.

Moss cristaia, or Crested, has a prodigality of moss,
almost completely covering the buds, and heavily
fringing the petioles of the leaves.

Celina is one of the best, with deeper-coloured
flowers than the Cabbage.

Angelique Quetier.—Rosy-lilac, exquisite in bud.
Laneii.—Bright crimson and purple, bold buds,

profusely mossed, and fine foliage, that several Moss
Roses are rather deficient in. The Crimson or



THE PURPLE-STAINED L/ELIA (L/ELIA PURPURATA).

A magnificent stove Epiphyte from St. Cathe-

rine's in Brazil, belonging to the order of Orchids.

The pseudobulbs are oblong, and pi-oduce at their

end a narrow oblong blunt leaf, as broad at one end

as the other, about eight inches long, and deeply-

notched at the point. In the axil of the leaf comes

a compressed pale green spathe fully three inches

long, and much like that of Cattleya labiata. The

peduncle which appears from within this is stout,

deep-green, and two-flowered. The flowers are rather

more than six inches from the tips of the petals.

Sepals and petals pure white ; the former linear-

lanceolate, rolled back at the edge towards the base

and thus appearing unguiculate ; the latter three

times as broad, ovate-oblong, obtuse, wavy. The lip

is three inches long, rolled round the column, with a

much-rounded point from which the rounded lateral

lobes are hardly distinguishable ; it is yellow in the

middle towards the base and streaked with crimson,

• but the limb is of the deepest and richest purple,

diminishing in intensity towards the edge.
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]

Damask Moss has also fine leaves', and is heavily

mossed.

, i

Baronne de Wassenaer.— Bright rose, semi-douhle

flowering in character.

£tna.—Brilliant crimson, large and free.
' Luxembourg.—Deep crimson.

Princess Roxjal.—Rosy-pink, large and full.

Gloire dea Mousseuses.—One of the most showy and
delicate, pale rose, edged with hlush, well mossed.

j

There are many other Moss Roses, hut the above

form a good collection, and full representation of the

hest Moss Roses.

Like the Provence or Damask Roses, however,

these bloom but once in the summer. The Perpetual-

flowering or Hybrid Moss Roses prolong the supply

through the autumnal months, and thus indefinitely

extend the season of Moss Roses.

Singularly enough, few of these are so heavily

clad with moss as their summer-blooming progeni-

tors ; the mixture of the Hybrid Perpetual, Bourbon,

or other blood that endowed them with the power

of continuous or autumned blooming, having appa-

rently washed off or out some of the mossiness in the

process. It is much, howe%'er, to have Moss Roses

in the autumn, albeit the verdant veil is thinner in

most of them.

Ferpetual White Moss.—This is the most heavily

mossed of all the autumnal flowerers, pure white,

blooming in clusters.

Salet, one of the best, is most vigorous, bright

rose-coloured, with black edges.

Madame Edouard Ory.—One of the freest-flowering,

large full flowers, bright crimson.

Madame William Paul.—Light rose, free-flowering,

vigorous.

Eugenie Verdier.-^'Rich crimson, centres of flowers

a deeper shade
;
good form, and vigorous.

Alfred de Dalmas.—ChSiSte moss, blooming in

clusters ; rose, petals edged with white.

Jatnes Veiteh.—One of the richest daik perpetual

Moss Roses ; violet, shaded crimson.

Eugenie Guinnoiseau.—Cerise and violet, vigorous.

Madame Supert.—'Rich red, richly mossed.

Mousseline.—Almost white, shaded puce.

Perpetual White or Quatre Saisons Blanche.

Sweet-briar or Eglantine.—It may seem a

far leap from Moss Roses to the Sweet-briar. But

the latter still holds its own as one of the most wel-

come and the sweetest of aU the Roses in the garden.

No garden, large or small, can be fully furnished

with Roses unless it contains several plants or groups

of Sweet-briar, or better still, when practicable, a

hedge of it, to enclose and protect all the others.

The common Sweet-briar, with its lighf green

iragrant leaves, and brilliant loink flowers, is too well

knowh to need further description. It is, however,

less generally known that there are different varieties

of Sweet-briar, varying in colour from pure white to

fiery-red. There are also several cultivated sorts,

though rare, and among them a so-called Douhle
Scarlet and Double White. Splendens is also much
brighter in colour than the wild variety. Celestial

has delicate pale pink flowers. Purple-red is several

shades brighter than those of the common Sweet-

briai', Rosa rubiginosa. Of this there are as many
as half a dozen or more varieties, varying consider-

ably in size of foliage, number and length of prickles,

and size and colour of flowers. Among these Celes-

tial, Splendens, Scarlet, and the Double White and

Scarlet are the best.

Independently of the profusion and brilliancy of

the flowers of the Sweet-briar, and the unrivalled and

unequalled fragrance of its leaves, it deserves a place

in every garden as one of the most brilliant-berried, or

rather fruited plants. Loaded with bright coral hips,

which hang for months if not destroyed by birds, the

Sweet-briar lights up the garden with a glow of

brightness and beauty throughout the autumn and
'

early winter months that few othet plants can equal,

none excel.

Closely related to the Sweet-briar botanically,

though differing widely in the nauseous scent, arc

the so-called Austrian Briars, or Persian Yellow

Roses, Rosea lutea. The Single Yellow is a native of

Germany, and has been sometimes called the Yellow

Eglantine. The flowers are single, and of a bright

primrose colour.

The Copper-coloured is of a reddish-brown hue,

unique among Roses or other flowers, and closely

resembles the Yellow, unless in the colour of the

flowers, and the deeper semi-chocolate hue of its wood.

The Persian Yellow is of more vigorous habit

than either of these, and has large blooms of the

deepest yeUow.

Double Yellow {Williams^).—This is said to be a

seedling, and is by far the best of its class, being u

full, double Rose, of a bright yellow colour.

Harrisonii, though classed with these Roses, is

widely different, alike in leaf and flower. It is

also fragrant—a sort of soft primrose, somewhat in

harmony with the fluffy and canary-like character

and colour of the blooms, while the scent of the

others is either nil or positively offensive. The

growth is also weaker, the flowers smaller, and it

blooms earlier, and in greater profusion. Hence, in

small gardens, where there is room for but one

Rose of this class, Harrisonii should be that one.

Sootoh Hoses. — Another class of garden Roses

that are much neglected in England, are very gener-

allv "Town in Scotland. This is well named the Rosa
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spinosissima, or Scotch Rose. It is a native of Scot-

land, and defended by thorns to an extent out of all

proportion to the size and value of its indi\'idual

blooms. They flower early, however, and in wonder-

ful profusion, and as the leaves are small, the plants

dwarf, the habit of the plants compact, and the tiny

balls of flowers, mostly double, stand up clear of

the pretty foliage, masses or hedges of them have

a very attractive and unrose-like appearance, and

their fragrance is almost as unique as their ap-

pearance.

As they are scarcely grown by the trade in Eng-

land, those who wish to grow them, can hardly

do better than order by their colours through

any of the Scotch nurserymen; they can be had

in red, white, pm-ple, blush, pink, yellow, and other

shades of colour almost to any extent, and are so

different and distinct from all other Roses that few

or many, according to area, should find a, place in

every garden or shrabbery. There are at least two

varieties of these Roses that bloom in the autumn,

and more or less throughout the year. One is the

Perpetual Scotch, with pale blush, rather large double

flowers for this class of Rose. The Stanwell Per-

petual is, however, far superior to this. The flowers

are better formed, with more of pink in them, and

are deliciously fragrant. These useful varieties are

obviously Hybrids, and judging by the odours—rich

and fuU of the latter—^probablj' from the Provence

or Damask Rose. In gaining semi-perpetuity of

blooming, the flowers have become larger, which is

no advantage to this class of Rose. The Stanwell

possesses the additional merit of being one of the

very few hardy Roses that bloom in May.

Monthly or China Hoses.—The old Monthly

or China Roses, with the various additions that have

been made to them, are also among the most use-

ful and showy of all garden Roses. And the crimson,

blush, and French white varieties are still among
the very best, either for bed or border. The gTeen

variety is curious in foliage and general character

:

it is the exact counterpart of the Pink Monthly, but

the whole Rose consists of an enlarged green calyx,

which has the mild odour of this class of Rose.

The White or Alba is also comparatively rare

;

Clara Sylvain and Duchess being great improve-

ments on the AVhite Monthly China, though scarcely

so hardy.

Archduke Charles is also nearly white when in

bud, growing in colour as it expands, tiU it reaches

to a semi-crimson hue, before fading.

Eugene Hardy.—White, with pale-coloured centre.

Duchess of Kent.—Creamy-white, edged with rose.

Madame Bureau.—White, and changing to lemon
in centre.

Among the more brilliant of the Chinese Roses,

the following are some of the best :

—

Cramoisie Superieure does well in the open air

in a warm situation ; fiery-crimson ; exquisite in

the bud.

Fabvier.—A hardier Rose than the foregoing, of

the most dazzling crimson-scarlet.

Prince Charles.—Brilliant crimson ; a much fuller-

Rose than either of the preceding ones.

Louis Fhilippe.—Dark crimson, edged with white

;

strikingly beautiful.

Cramoisie Eblouissante—Fiery-crimson.

Henry V.—Crimson- scarlet, fringed with white.

AmericanBanner.—A striking variety with magenta

stripes, on a yellowish-white ground.

James Sprunt.—A climbing sport of Cramoisie

Superieure, with all the merits, and more than the

vigour of that variety.

The Lawrenceana, or Fairy Roses, are miniature

editions of the common China, rising to a stature of

from six to nine inches. There are from four to six

varieties in the trade, including a white, two or

more shades of crimson, and several of pink. They
look well in small groups or patches, but better as

edgings to the dwarf. Moss, and Provence Roses,

such as De Meaux, Spong, &c.

Bourbon Hoses.—The great and useful class of

Bourbon Roses fm'nishes the garden with many of

its most useful autumnal-blooming varieties. Con-

trasted with other classes, these Roses lack sweet-

ness, though the first five in the following list are

fragrant, as well as otherwise desirable :

—

Acidalie.—White and blush, fuU and fine form.

Bouquet de Flore.— Large, double, beautifully

cupped, carmine.

Mrs. Bosanquet.—Soft white, with delicate flesh

centres ; very profuse bloom, distinct and beau-

tiful.

Queen of Bourbons.—Unique and chaste, salmon,

tinged with buff ; most floriferous.

Souehet.—Rosy-purple, deepening into crimson

;

large, full, and good.

Armosa.—Rich pink ; capital sort for massing.

Beaute de Seduisantc.—Pink, large and fine.

Hupetit-Thonrs.—Brilliant crimson; it sometimes
fails to open fully and freely.

Empress Eugenie.—Rosy-blush, cupped.

Madame Angelina.—A rich mixture of cream and
salmon ; very striking.

Baronne de Maynard.—Pure white; excellent.

Madame Desprez.—Rose and lilac, large clusters.

Marquis Balbiano.— Hose, tinged with lilac.

FaulJoseph.—Purplish-crimson.

Prince Albert.— A. double crimson Rose, blooming
freely in clusters.
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Quern ofBedders.—Dark crimson. One of the best.

Seine Victoria.—Bright pink,

Setina.—Pink ; fine.

Sir Joseph JPaxton. — Bright rose, shaded with
crimson.

Souvenir de Malmaison.—This is in many respects

the finest and most distinct of all the Bourhon
Roses. It is nearly -white, with a hlush of fiesh-

colour in the centre of the flowers ; exquisite in

hud, which is long, the petals heing thick and full of

substance. Often malformed in the early summer
months, the buds and flowers grow more perfect as

the season advances, until throughout the autumn
and early winter it becomes one of the most useful

and beautiful of Roses.

In striking contrast to this is the brilliant, rather

new Bourbon Rose, Queen of Bedders, of compact

habit and colour, so brilliant as to have been com-

pared to the richest-coloured of all Eoses, Charles

Lefebvre.

IToisettes.—The following are among the very

best for the garden :

—

Aimee Vibert.—Pure white, most profuse ; the gem
of the garden.

Of this, there is also a varieg-ated-leaved variety,

rather rare, and a stronger grower, known in the

trade as Aimee Vibert Scandens.

Celine Forest ier.—Soft sulphur, flowering in clus-

ters ; beautiful in bud.

Du Zttxembourg.—Large and double, lilac.

Fellenberg.—Bright crimson ; one of the brightest

and best of-Xoisette Roses.

Miss Glegg.—Pure white and flesh, in small clus-

ters, in the way of Aimee Vibert.

Fumila alba.—Dwarf ; very floriferous.

Triomphe de Sueher.—Pale rose, large clustei-s.

Unique Jaime.—Coppery-yellow ; vigorous.

There are many other fine Noisettes, but most of

them will find a place among our wall Roses, as

they are somewhat tender. Some of the most valu-

able of garden Roses are, however, found among

Hybrid Bourbons, Xoisettes, and Chinese Roses.

Among those deserving a place in every garden

are :

—

Abbe Gerardin.—Chaste, light rose.

Saronne Gonella.—Bright rose, exquisite in form

and arrangement ; one of the best.

Reine Victoria.—Bright pink ; a fine Rose.

Saronne de Maynard.—A pure white, perpetual-

flowering Boui-bon, of great excellence.

Madame Flaniier. — This well-known, most flori-

ferous, fine white Rose, is still one of the best of all

for the garden.

Madeleine is another white Rose, edged with

crimson.

The Itev. H. Dombrain.—Bright carmine.

Beauty of Billiard.—Brilliant scarlet; a favom-ite

old Rose of the Hybrid Chinas.

Blairii No. 2.—Large, double, blush-pink.

Chenedole.—Light vermilion ; capital grower ; one

of the most showy of the old Roses.

Brennus.—Light carmine, beautifully cupped ; fine

foliage.

Miss Ingram.—Delicate blush-white, and globular
;

good.

William Allen Richardson.—Rich orange-yellow;

striking.

Fulgens.—Very bright crimson.

Coupe d'Rebe.—One of the most exquisitely-formed

of all pink Roses.

Chas. Duval.—Deep pink, large and full.

Paul Verdier.—Light carmine, fine form.

Madame Barriot.—Light rose, large and fine.

Vivid.—Brilliant crimson,

Faul Ferras.—Rich rose ; very double.

Chas. Lawson.—Almost equal to Coupe d'Scbe, and

a good deal like it, but a darker pink.

Faul Jiicaut.—Rich rosv-crimson, very full.

Among Albas, or White Roses, as they are called,

the following are perhaps the best :

—

Filiciti (Farmentier).—Rosy flesh-colour with white

margins.

Blush Sip.—Delicate blush, with flesh-coloured

centres.

La Siduisante.—Deep rose and full.

Queen ofBenmark.—'Siosy-^mk, with paler margins.

Several other classes of Roses, such as the Ayr-

shire, Evergreen, Banksia, Musk, &c., are referred

to elsewhere.

Tea Eoses,—Among these we find some of the

most valuable of aU garden Roses. First and fore-

most among them is Gloire de Dijon. This is hardier

than the common China Monthly, and at once the

hardiest and best of all the Tea Roses. It is also the

most popular, and the most generally grown. The

merest novice in gardening must be famihar with

that rich mixture of yellow, buff, orange, and salmon,

that sweetly glide and softly flow into each other.in

this beautiful and fragrant Rose. The Pink Glory,

as it has been called, or more correctly Gloire de

Bordeaux, is a stronger grower of a deep pink

colour, especially in late autumn.

Marechal Siol is not only magnificent under glass

or on a warm wall, but forms a charming wc eping

standard in the open, and is the most magnificent

and fragrant of all garden Roses.

Somere Blush, mottled, deeper-coloured centre
;

fine, especially in the autumn.

Bougere.—lAgbt pink ; very hardy..

Fresident.—Rich rosy-salmon.
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Safrmo.—Bnght apricot in bud, changing to fawn

when open ; best in hud ; hardy and flne-flowering.

Vieomtesse de Cases.—One of the oldest and hardiest

of the Teas
;
yellow shaded with copper.

Souvenir d'lm Ami.—l&rge and tine bright rose.

Triomphe de Gidllot fils.—Large, fragrant ; colour

a i-ich mixture of fawn and salmon,

Soinbrettil.—Cream fading into blush-rose.

Levoniensis.—Rich mixture of rose and creamy-

white ; exquisite form and delightful fragrance.

Climbing DetioHJojsis.—Equally good but hardier,

more vigorous, and a real climber.

Comtesse de NadaiUac.—Very vigorous, fine globu-

kr form, and a rich apricot-colour.

Letty Coles.—Eosy-carmiiie.

Madame Furtado.—Soft sulphur.

Madame Trijleemdi Madame Level partake to a great

extent of the character and colour of Gloire de Dijon,

though neither of them is better, if equal to it.

Perfectinn de Monplaisir.—Bright canary-yellow,

soft and rich.

Madame de St. Joseph.—Rich salmon-pink.

Madame Lombard. —Bright rose.

Madame Berard.—Rich lignt saimon.

Madame Falcot.—Hardy, good in bud, with good

perpetual-flowering properties.

Alha Rosea.—White with rose centre ; very fine.

The Cheshunt Hybrid is so different from other

Teas that it has formed the basis of a separate class,

that of Hybrid Teas. It also stands at almost the

head of the list among garden Roses. The follow-

in,u; are excellent in this class :

—

Miss May Paul.—A mixture of red and lilac; a

welcome addition to the class.

Madame Supert should also be classed with these

;

a white seedling from Gloire d6 Dijon.

Cannes la Coquette.—^i^t salmony-pink ; some-

thing in the way of La France; higher praise is

impossible.

Madame Etienne Level.—Deep crimson ; flowering

fredy..

Heine Marie Henriette.—Deep carmine ; with long

pointed bud.

Reirte Olga de Wurtembery.—Round, red; very

luxuriant.

Camoens — Bright-coloured, of the China type;

fine, flowering beautifully in beds.

To this section will probably be added several of

Mr. Bennet's pedigree Roses, as Her Majesty. In

iorm, size and substance, this Rose is aU that could be

ilosired. The colour is a waxy-pink, something like

La France. It has also been described aa half-way

in colour between Captain Christy and Baroness

Rothschild. The foliage is fine, and the habit

vigorous. This hybrid is likely to take a high

place alike in the gnrdcn and on the exhibition table.

Lady Mary Fitzmlliam is a soft rose-coloured

novelty of free growth. This may also become a

good garden variety.

Distinction.—BoH^e&ch, rich and good.

Princess of Wales.—Tie&Qa.t& flesh ;
fine form.

There are many more Tea and other Roses seen

or grown by the writer that promise well, but it wall

be safer to test them by experience before recom-

mending them as garden Roses.

Hybrid Perpetuals.—The great fa,mily of

Hybrid Perpetual Roses might be taken into the

garden bodily to its manifest improvement. Still,

not a few of those best for the garden are use-

less for exhibition, and to, some extent vice versa.

Hence, while varieties may be included in the fol-

lowing list that may at times be found in winning

stands, the majority are chiefly distinguished by

vigour of constitution, profusion of flower, and

efiectiveness on the plants, or as cut flowers for

decorative purposes.

AbM Bramerel—deep crim-
son ; strong.

Admiral NeUon— brilliant

red.
Anna Alexieff—^bright clear

rose ; strong grower.
Anna de Diesbach—bright

rose; vigorous.
Annie Laxton—rosy - crim-

son; good.
Auguste Mie—soft satiny-

pink.
Baronne Adolphe de Roth-
schild—red, very brilliant.

Baronne Provost —probably
the finest and hardiest
bright rose-coloured gar-

den perpetual Eose in ex-

istence ; a vigorous grower
and profuse bloomer.

Beauty of Waltham—rich
rosy-carmiue.

Belle de Bourg la Reine
—glossy rose ; vigorous.

Brightness of Cheshunt—
very vivid red,

Caroline de Sansal— deep
pink.

Charles Darwin—dark crim-
son,

Charles JVIargottin — bril-

liant carmine.
Comtesse de Mortemart

—

rose ; vi^ry fragrant.
Dean of Windsor—rich ver-
milion.

Due de Cazes—dark purple.
Duchess of Conuaught—

a

very bright, showy, hril-

liant red Rose, raised by
Mr. ^oble, and sent out
in 1880,

Duchess of Norfolk—deep
crimson,

Duchess of Sutherland— soft
pink

Edouard Morren — very
bright rose.

Eiigfene Appert — velvety-
crimson,

Firebrand—rich fiery-crim-
BOU,

risher Holmes — brilliant

red.
G^ant des Batailles — still

one of the most brilliant

and useful of all red gar-

den Roses.
General Jacqueminot—daz-

zling red. This is to red
Ruses what such fine

varieties as Baronne Pr^
vost are to rose-coloured
or jiink Roses. First-rate

in every way and for all

purposes.
Gloire deDucher—crimson

;

rich and t-howy.
Glory of Cheshunt — rich
crimson.

Glory of Waltham — bril-

liant crimson.
Jeaii Cherpin—rich velvety-

red.
John Bright—^brilliant scar-

let.

John Hopper.—one of the
richest and finest flower-
ing of soft rosy-crimson
colour ; still frequently
shown, but one of the
most valuable of garden

Jules Margottin—rich rosy-
red ; one of the. finest of
all autumnal - blooming

La Brillante—^light car-
mine ; one of the most
showy old Roses.

La France—as valuable for
the garden as for exhibi-
tion ; bright i^oft pink,
with silvery touches on
the outside of the petals

;

exquisitely sweet.
La Reine—hardly yet super-
seded amon^ soft, bright
rose-coloured flowers.

Lion des Combats — vwell

worthy of its proud name
as a garden Rose.

LordHaoaulay—deep crim-
son.
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Odier ~ brightLouise
rose.

Lunise Peyronny—delicate
rose.

Mme. Boll—bright carmine-
rose.

Mme. Charles Crapelet—
lir^ht r.ise.

Mme. Charles 'Wooa-rick
carmine.

Mme. Claire Mathieu—soft
ro.sy piuk.

Mme. Clemence Joigneaux

—

reddish-Ulac.
Mme. Ci-eyton—light car-
mine.

Mme. de Cambaceres—rosy-
carmine ; large and full.

Mme. Georse Schwartz-
soft shaded pink.

Mme. Hector Jacquin—
rosy-lilac : large.

Mme. Knorr — deep pink,
with rosy centre.

Mme.LacharuiC—pale blush;
very chaate.

Mme. Latfay—one of the
sweetest and best of the
rich pur|)les.

Mma.Marie Cirodde—bright
rosy-pink.

Mme. Bivers— soft bright
flesh.

Mme. Victor Verdier —
bright red.

Mile. Sonuaire — delicate
rosy-pink.

Mile. Eugenie Terdler —
crimson.

MUe. Tli&fese Levet —
bright rose.

Marchioness of Exefer

—

bright rose.
Marguerite Jaraain — deep

fiesli-coloured.

Marquise de Castellane—
brij^ht rose.

Maurice BernarJin — rich
vermilion.

Miss Hassord—soft piuky.

-richMrs. Harry Turnor-
crimsou-scarlet.

Paul Nerou—rich deep
rose. The largest Rose m
cultivation, and a capital
autumnal bloomer.

Peach Blossom— dehcate
pink.

Perfection des Blanches-
pure white ; thin.

Prefet Limbourge — crim-
son, shaded puiple; fra-
grant.

Pjince Arthur—rich deep
crimsou.

Prince Camille de Rohan-
rich velvety.crimsoD; very
sweet and good. One of
the very liuest for bed or
border.

Princess Christian—chaste
and soft'osy-peaoh.

Princess Mary of Cambridge
—pale rose.

Queen Victoria—pole pink.
Bed Dragon, Red Gauntlet,
Red Kuver— three com-
paratively new bright
Roses, of robust habit and
sterling merit for the
garden.

Souveuir de John Veitch

—

rich crimsou, shaded pur-
ple.

Souvenir de la Reine d'Ati-

gleterre — large ; brigat
rose-colour

Souvenir de Victor Verdier
~ red, shaded violet.

Thyra Hammerich— rosy
flesh-colonr

Triompbe deFrance— bright
carmine ; very fragrant.

Triomphe dts Beaux Arts

—

fiery-crimson.
Vivid—very bright red.
WilliamGriifith—soft satiny

rose.
William Paul—bright crim-

son.

To these garden Roses two welcome additions have
recently "been made, albeit they are single—Paul's

Crimson and White Perpetual. These Roses, though
so opposite in colour, are both alike furnished with

yellow stamens that add very much to their distinct-

ness and beauty. The wholn of the White Hybrid Per-

petual Roses should also be reckoned among the

very best for the garden; and, indeed, few or none

are sufficiently full to be included among show

This batch of white wUl complete our list of garden

jses :

—

Lonise Darzens.—Full; white-cupped, tinted with

pale flesh.

Mise Boelle.—White, tinted with pale flesh.

Madame Franqois Pittet.—White; good grower.

Coquette d'S Blanches.—Pure white ; large and free.

Boule de Knge.—Pure white ; small, but perfect in

form and full of frasi-anf^e.

Mabel Morrison, White Baroness, and Merveille de

Lyon, are all snorts from Baroness Rothschild, and

are aunong the largest and most striking of all pure

white Roses for the garden.

ORCHIDS.
Bt William Huuh Gowek.

Huntleya.—This genus was named, upwards of
forty years ago, in honour of the Rev. Thomas
Huntley, who was a, most enthusiastic lover of
plants. The genus, however, is still very little

understood, for this, together with Bollea, Pescatoria,

Warscewiczella, Jf'arrea, Zygopetalum-, and Batemaiiia,
are very much jumbled together, and it is very
difiicult to strictly define their distinctions.

Huntleyas and their relatives have been somewhat
uncertain plants, and have rather puzzled the culti-

vator to keep them alive for many years. Even
where they grow and flower profusely, they have a
bad habit of casting their leaves from the previous
years' growths, so that it is not often that one sees

very large specimens. These plants must never be
allowed to suffer from drought, for although during
our dull winter days less moisture is necessary, it

must never be entirely withheld. In potting, rough
fibrous peat should be used without sphagntim, and
this only as a thin covering to the roots, the pot
being filled with drainage. They are found growing
at some 6,000 to 8,000 feet elevation, oftentimes in

the company of Tric/iopilins, Pihwmas, and similar

plants, and should be kept at the cool end of the

Brazilian House.

JS. albido-fidva.—This plant has always been
scarce. It produces broad ligulate leaves, which are

dark green above, paler below, and arranged in a

distichous manner. Peduncles erect, one-flowered;

sepals and petals oblong-acuminate, sub-equal, the

basal half white, the tips tawny-yellow. Lip white

tipped with rosy-red, crested at the base. Summer
months. Brazil.

IT. cerina.—The name of Waxy Huntleya is most
applicable for this species. It was originally dis-

covered by that veteran amongst plant collectors,

Warscewicz, in 1851, growing- in abundance on the

volcanic mountain of Chiriqui, in the company of a

host of Tric/iopilias, at nearly 8,000 feet elevation.

The leaves are arranged in a two-ranked manner,

they are oblong-acuminate, narrow, 9 to 12 inches

long, and deep green ; peduncle erect, shorter than

the leaves, one-flowered. Flowers large, thick and

waxy, upwards of three inches in diameter. Sepals

and petals nearly equal, thick and fleshy, and of a

uniform very pale straw-colour. Li]^ ovate, rich

yellow, ornamented near the base with a lunate

fringe, composed of numerous raised plates. It

flowers during spring and early summer, lasting long

in full beauty. Central America.

louopsis.—A small genus of very beautiful epi-

phytes, very nearly allied to Burlingtonia. The name
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comes from ion, " a Violet," and opsia, " like," from

the flowers resemWing a Violet in shape. They are

quite destitute of stems, and have very small

pseudo hulbs, consequently they require to be kept

fairly moist all the year round. lonopsis should be

fastened to good-sized blocks of wood, with a little

sphagnum moss round them, but as the roots are

thin and very wiry, they do not like to be confined.

The cool end of the Brazilian House.

/. panieulata.—ThXs is one of the largest of the

genus, and a profuse

bloomer ; indeed the

whole family are so

prolific, and continue

in full beauty such a

long time, that they

often entirely exhaust

themselves. Pseudo-

bulbs very small, in-

deed scarcely percep-

tible, bearing erect,

linear-lanceolate, co-

riaceous leaves, some

four inches long, of

a rich bronzy hue,

changing with age to

dark green. Scape

much branched, up-

wards of a foot long,

producing 60 to lOO of

its beautiful flowers.

Sepals and petals small,

white ; lip large and

broad, deeply bi-lobed

in front, pure white,

with a beautiful purple

blotch at the base. In.

some forms the flowers

are stained with yel-

low, and rose, but the

sepals and petals are

usually white. Autumn and winter months, and
frequently again in spring. St. Paul's, Brazil, and
Para.

/. tenera, a small but elegant plant, with rigid,

sharp-pointed leaves, which are carinate and deep

green. Scape branched, many-flowered. Sepals

and petals equal, pure white. Lip large, bi-lobed in

front, downy- white, with a delicate blotch of pink

at the base. Summer mouths. Cuba, at considerable

elevations.

/. tenera, var. violacea.—This plant differs only in

producing very dense panicles of flowers, which arc

of a rich deep purplish-violet. Summer months.

Cuba.

I, tenera, var. zonalis.—In this variety the panicle

HUNTLEl'A CERINA,

is more lax than the preceding, and the flowers ari.

light pink, with a lunate band of rosy-purple at the

base. Spring and early summer. Brazil.

I. utricularioldes.—The leaves of this species are

oblong -acute, with a sharp keel at the back, and

dark green. Scape short, sparingly branched, bear-

ing numerous, somewhat small flowers. Sepals and

petals nearly equal, the former acute, and the latter

obtuse, all white, streaked with pale red. Lip euneate,

bi-lobed in front, slightly downy at the base, white,

suffused with reddish-

purple. Autumn
months. Tiinidad.

Ipsea. — A small

genus of terrestrial Or-

chids, with the same

habit as Bletia, and

requiring the same

treatment. East In-

dian House.

I. apeciosa. — This

elegant plant has

corm-like fleshy rhi-

zomes, which bear a

pair of narrow lanceo-

late leaves; these are

about 9 inches long,

about half an inch

wide, and bright green.

Scape erect, longer

than the leaves, usu-

ally two-flowered, each

flower a"bout 1\ inches

diameter. Sepals and

petals somewhat spa-

thulate, the latter

slightly the smaller,

all of a uniform rich

golden - yellow. Lip

deeply three - lohed,

golden-yellow, with a few faint red lines on the disc.

Winter and spring months. Ceylon.

Xjffilia.—A genus of showy plants, resembling

Cattleya in habit of gTOwth and manner of flowering.

Indeed, there is little or nothing to distinguish them,

saving the fact of Lailia having eight pollen-masses,

and Cattleyu, four. They require the same treatment

as Cttttletja, which see. Brazilian House, except where

otherwise mentioned.

h. acmninain.—In its native country this obtains

the name of " Flor de Jesus," on account of its

extreme delicacy and beauty. It is a dwarf plant,

with small clustering, wrinkled, ovate pseudo-bulbs,

bearing a solitary coriaceous leaf. Scape terminal,



OKOHIDS. 153

erect, tearing atout four to five fragrant flowers

;

sepals and petals spreading, the latter being broader,

pure -white ; lip three-lobed, the side lobes cover-

ing the colunm ; front lobes white, with a faint

tinge of lemon-colour on the disc, and a blotch

of deep purple at the base. Mexican division.

"Winter months. Guate-

mala.

i. albida.—This spe-

cies requires tobe giown
in the Mexican division.

The pseudo-bulbs are

small and clustered,

bearing a pair of cori-

aceous leaves. Scape

terminal, three to six-

flowered ; sepals oblong-

acute ;
petals much

broader, somewhat
ovate-acute, white; lip

white, streaked with

pale yeUow lines. Very-

variable in colour.

Winter months. Moun-

tains of Oalaca, Mexico.

L. aneeps.—Like the

two preceding species,

this plant succeeds best

on a block, and should

be kept in the Mexican

di-vision. Pseudo-bulbs

ovate and ribbed;

leaves, one to two, thick

and coriaceous ; scape

one to two feet high,

bearing on the summit

three to six flowers

;

sepals and petals rose,

or purpKsh-rose ; lip

deep -purplish-rose,

streaked with yellow

on the disc. There arc

numerous varieties.

Theflowers open during

the winter months, and

last long in perfection.

Guatemala and Mexico.

i. aneeps, var. Dawsonii.—This is a beautiful and

distinct form of the species. Sepals and petals pure

waxy-wnite, side lobes of lip white, front lobe

purple, with numerous lines of deeper purple, and

streaked with yellow on the disc. There is also a

pure white variety (i. aneeps alba). "Winter months.

Juquila, Mexico.

1. autumnalis is another of the Mexican species.

,

The pseudo-bulbs, which are clustered, ovate, and

much wrinkled, bear two narrow coriaceous leaves
;

scape terminal, erect, bearing three to six flowers,

some four inches across ; sepals and petals rosy-

purple ; lip white, -mth. a broad border of deep

rose, and yeUow at the base. There is much varia-

tion in tha depth of colour in different plants.

The winter months.

Mexico.

i. cinnaiarina.—
Pseudo - bulbs swollen

at the base, tapering

upwards, becoming
somewhat fl^sk-shaped,

fojr to six inches high,

bearing a single erect,

rugose, dark g-reen leaf

;

scape terminal, .erect,

many-flowered ; sepals

and petals narrow,

about equal, and are to-

gether with the Hp a

bright cinnabar - red.

Spring and early

summer. Brazil.

i. crispilabia.—
Pseudo - bulbs swollen

at the base, tapei-ing

upwards, bearing an

erect lanceolate-acute

leaf, which, like the

growth, is deep green.

Scape nine to twelve

inches long, five to

six - flowered ; sepals

and petals equal, soft

purple ; lip three-lobed,

the side lobes rolled

over the column, rosy-

purple, front lobe same

colour, white at the

base. Spring and early

summer. Brazil.

X. elegaris, — This

species and its varieties

so much resemble a

Cattleya when out of

flower, that they are

Pseudo-bulbs somewhat

fusiform in shape, about two feet high ; leaves one

to two, borne upon the summit. The scape is erect,

arising from between a large spathe, three to six-

flowered, each flower measuring four or five inches

across. Sepals and petals very variable in colour;

in some forms they are pure white, in, others rose

and carmine; lip brilliant purple. The variety

L. gigantea has very large flowers, with delicate rose

lOKOPSIS TENEEA.

scarcely distinguishable.
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sepals and petals, teautifuUy spotted with rosy-

purple ; and L. Jfamerii has light rose sepals and

petals, and a deep crimson lip. Summer months.

Brazil.

L. elegans, var. Turnerii.—^Though similar in habit

to L. elegans, this grand plant is almost distinct,

enough to entitle it to specific rank. Pseudo-hulbs

slender at the base, thickening upwards, and bear-

ing on the apex a pair oi large broad-oblong leaves,

nearly a foot long, carinate and dark green ; scape

erect, longer than the leaves, three to five-flowered,

each flower nearly six inches across; sepals and

petals spreading, the latter much broader, of a

imiform deep purple ; lip three-lobed, the side lobes

rolled over the column, rosy-pink, middle lobe flat,

spathulate, intense deep purplish-violet. Late

summer and autumn months. Brazil.

L.flaia, a dwarf-growing plant, with something of

the habit of crispilabia, and requiring the same treat-

ment. The sepals and petals are narrow, about

equal in size, and, together with the lip, a beautiful

clear deep yellow, a rare colour in this genus. Spring

and early summer. Brazil.

L. fiamtnea.—Of garden origin, obtained from seed

in the establishment of Messrs. Veitch. It is the

result of a cross between Lalia cinnabarina and

L. Filcherii, the latter being a hybrid, and it is de-

scribed by Prof. Eeichenbach in the following

manner:—"Imagine a flower of i«/i« einnabarina

increased three times. With its brightest vfermilion,

give it a splendid yellow lip, with an amethyst-pur-

plish wa^y anterior lacinia, and a small white

column, washed under the stigma with purple ; thus

you have this first-rank beauty." It is also known
by the name of Leslia Chelsonii. Spring months.

Garden hybrid.

X. harpophylla. —A very slender-growing but

elegant plant. Pseudo-bulbs small and stem-Uke,

bearing a single linear-acute pale green leaf ; scape

pendent, bearing several of its brilliant orange-red

flowers ; sepals and petals about equal, long and

narrow ; side lobes of the lip rolled over the column,

the middle lobe flat and creamy-white. Spring

months. Brazil.

L. Jonghiana.—^A dwarf species. The pseudo-

bulbs seldom exceed three inches in height, and bear

a single, very thick and leathery, dark green leaf,

about five inches long; scape short, one to two-

flowered, flowers spreading, three to four inches

across ; petals much broader than the sepals, all rich

amethyst in colour ; side lobes of the lip convolute,

front lobe spreading and beautifully friUed, white,

with golden-yellow crests on the disc. Spring months.

Brazil.

L. lobata.—This is a bold-growing plant, with much
the habit and appearance of Cattieija labiata, and the

flowers are about the same size ;
petals fiilled on the

edges, very much broader than the sepals, and of a

uniform rich rosy-purple ; lip friUed on the margin,

deep rosy-purple tinged with violet, and vemed with

crimson. May and June. Brazil.

L. )««>«».—This is the " Flor de Mayo " of the

Mexicans, and a truly grand flower it is. It is

rather difScult to cultiva'.e, and a. somewhat shy

bloomer. The pseudo-bulbs are small and ovate,

bearing usually a single leaf, but sometimes two;

flowers solitary, rarely in pairs, some four inches

across, coming up with the young growth
;

sepals

and petals spreading, sepals lanceolate, petals much

broader, oblong-lanceolate, delicate soft rosy-lQac;

lip three-lobed, the side lobes small, covering the

column, front lobe large and flat, broadly margined

with dark rosy-lilac, white in the centre, streaked

and dotted with lilac and brown. We are told the

Mexican name for this beautiful flower is Chichilitic

Jepetlavhxoehitl. May and June. Province of

Mechoacan, Mexico.

L. Terrinii is a very Cattleya-lookmg species,

with stout erect pseudo-bulbs, bearing a single leaf

;

scape erect, three to six-flowered ; sepals and petals

light rosy-purple, tipped with magenta ; lip three-

lobed, deep crimson. October and November. Organ

Mountains, Brazil.

Z. prastans.—This is a dwarf plant, thri\-ing best

on a Hock of wood ;
pseudo-bulbs and leaves rarely

exceeding, some six inches in height. Scape one-

flowered; sepals and petals broad and spreading,

rich dark rose in colour ; lip intense deep purple. It

frequently flowers in spring or early summer, and

again in the autumn. Bi'azil.

L. pumila.—Similar in habit to the preceding, and

requiring the same treatment. It has received many
names since its introduction, arising from the varia-

tions of its colour. Originally named Cattleya

pumila, it is also known as C. jnoiyiwa^a, which name
was evidently derived from the distinct white border

to the lip. C. Pinelii and Bletia pumila are other

names under which it is to be found, and at last it

becomes a Ztelia, on account of its eight pollen-

masses. The pseudo-bulbs slender and somewhat

oblong, scarcely six inches high, bearing a single

oblong-aoute, coriaceous, light gi-een leaf ; scape

• one-flowered, flowers large and spreading ; sepals

and petals purplish-lilac, in some varieties deep rose,

shading to crimson, the petals twice as broad as

the sepals ; lip obovatc, side lobes rolled over the

column, white tinged with rose, middle lobe purplish-

lilac, in some varieties deep purplish-crimson, and in

aU forms ornamented with a distinct white border.

It blooms in autumn, just as its growth is complete.

Brazil.

Z. i'urpurata.—This is undoubtedly one of the very
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grandest Orchids in cultivation. Its broad rich
green leaves and immense flowers render it a very
striking object. This species, like most other
Orchids, is subject to considerable variation in
colour, and also in the size of the labellum ; but
all are beautiful. Pseudo-bulbs oblong, slightly com-
pressed, thickening upwards, dark green, bearing a
single broad-oblong erect leaf, which is coriaceous

and rich deep green, the whole growth attaining to

a height of from two to three feet. From the ape.'c of

the pseudp-bulbs and the base of the leaf, a large

green spathe ai-ises on the flowering growths, andirom
between this the peduncle springs, bearing three to

five large flowers, which measure upwards of six

inches in diameter ; sepals linear-lanceolate
; petals

much broader, oblong-ovate, and undulate on the

margins, all of the purest white; lip upwards of

three inches long, side lobes rolled over the column,

front lobe large and spreading, rich deep violet,

suffused -with crimson, becoming slightly paler

towards the margin ; basal part of the lip golden-

yellow, ornamented with crimson lines. In the

variety Jiri/siaiia the sepals and petals are beautiful

soft rose, with the same intensely dark lip. The
flowers last long in perfection it kept dry. Early

summer months. St. Catherine's, Brazil.

L. siiperbens.—A grand species, forming pseudo-

bulbs twelve to eighteen inches long. These are

somewhat oblong in shape, slightly tapering at each

end, and bearing upon their summit a pair of

broadly-oblong, coriaceous, deep green leaves ; spike

terminal, often reaching five feet in length, upon the

top of which the raceme is formed, ten to twent)'-

flowered, each flower measuring some four inches in

diameter ; sepals and petals nearly equal, lanceolate-

acute, of a uniform rich rose-colour ; lip three-lobed,

side lobes erect, scarcely covering the column, deep

crimson, middle lobe large oblong and spreading,

waved at the edges, rich crimson, the crests on the

disc being orange-yellow. November and December.

Guatemala.

Iiseliopsis.—This is a small genus, which has

reall)' little to distinguish it from Caltleya ; the chief

points are its bearded labellum, and the general

membranous texture of its flowers.

They should be grown upon a block of wood, and

suspended from the roof, during the growing season.

They enjoy an abundant supply of water ; less must

be given dm-ing the period of rest, but they require

careful handling at this particular season. Bra-

zilian House.

i. domingensis.—A curious dwarf-growing plant

with clustered oblong-obtuse pseudo-bulbs, some

three inches high, bearing a pair of short, oblong,

coriaceous, deep green leaves. Scape terminal, erect.

about a foot long, six to eight-flowered. Sepals and
petals about equal, soft lilac; lip cucuUate, spreadin»

in front, bright rose, white towards the base, and
streaked with yellow, the central veins bearded.

Eai'ly summer months. St. Domingo.

Leptotes.—The name comes from leptos, "slen-

der," and refers to the slender leaves. It is a smaU
genus of small plants, which are thus defined:

" Sepals and petals linear, spreading, and nearly

equal ; the lip three-lobed, parallel with the short

thick column, around which the lateral lobes are

convolute, the six poEen-masses incumbent, the two

upper ones peai'-shaped, the four lower ones unequal

and thinner." -These little plants are very pretty

when grown into large masses ; they succeed best

upon blocks of wood or in hanging-baskets, with

peat and sphagnum. Water liberally when growing,

;md never entirely withhold it. Brazilian House.

i. bicolor A small-growing plant, very seldom ex-

ceeding six inches in height. The leaves are terete,

thick, and dark green; flowers slender and pure

white, saving the base of the lip, which is stained

with purple. The seed-pods of this plant are used

for flavouring iced-cream ; they have the odom- of the-

Tonquin Bean. AVinter months. Organ Moun-
tains, Brazil.

L. serrulata.—There is really very little to dis-

tinguish this species from Z. bicolor, saving size,

and this plant is a much stronger grower, and pro-

duces flowers nearly double the size of the pre-

viously described species, but the colom-s are the

same. Winter months. Organ Mountains, Brazil.

Iiimatodes. — A small genus established by

Blume, who does not explain the meaning of the-

word. They resemble, and are very nearly allied to,

one section of Calanthe, indeed Z. rosa is one of the

parents of the beautiful hybrid, Calanthe Veitcliii.

The present genus owes its separation from the

Calanthes to having the labellum free, instead of

being joined to the column. Culture the same as-

for Calanthe vestita, which see. East Indian House.

Z. rosea.—A terrestrial species, with somewhat

fusiform pseudo-bulbs, which are curiously con-

tracted into a narrow neck near the middle, andi

which bear on the summit a pair of smooth, plaited,,

oblong-lanceolate, light green leaves, which are

deciduous, usually dj-ing off before the flowers ex-

pand. Scape much longer than the leaves and.

many-flowered ; flowers of a uniform bright rose

;

the lip is flat and oblong, the side lobes curved

round the short column, deep rose with a smalL

patch of white at the base, spur straight and blunt.

Winter months. Mouhnein.

Z. rosea, var. vestalis.—The species is very variable-
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in its colour, some teing dark and others pale rose

;

the present variety, however, is thoroughly distinct,

and most desirable; the shape of flowers and hahit

of grovTth are the same, but the blooms are of a

nuiform pure wHte. Winter months. Moulmein.

LissocliUus. — A genus of terrestrial plants,

mostly natives of Africa. They are bold-growing

plants, with much the habit of Phajus, to which,

however, they are not related ; theii- nearest aUy is,

perhaps, Euhphia, but whilst in that genus the

sepals and petals are equal, or nearly so, in

Zissochilm the petals are invariably very much

the larger. These plants should not be potted

above the rim of the pot, but be treated as ordinary

stove-plants. The soil they thrive best in is equal

parts of peat, loam, leaf-mould, and sand. Drainage

must be perfect. They do not require severe drying

off, but enjoy an abundant supply of water when

growing. East Indian House.

Z. SorsfattU. — The species belonging to this

family are not numerous, and several of them ai'o

not showy ; in this instance, however, the plant is

both stately and bold in growth, and possesses great

beauty when iu bloom. In general appearance it

resembles Fhajus Wallichii, with large, plaited, dark

green leaves; the scape is erect, and the many-

flowered raceme of showy flowers stands well above

the foliage. Sepals small, spreading, purplish-brown,

petals very much larger and broader, also spreading,

white, tinged with delicate rose; lip large three-

lobed, the basal lobes erect, green streaked with

reddish-purple, the middle one ovate, reddish-purple,

ornamented with three raised white lines on the

disc. October and November. Old Calabar, West

Africa.

L. Kreisii.—This species, coming from quite an

opposite part of Africa, requires somewhat less heat.

The pseudo-bulbs are small, oblong, and deep green;

leaves about a foot high, plaited, and deep green

;

scape erect, twice as long as the leaves, flowers

rather laxly set, raceme bearing upwards of twenty

blooms ; sepals imdulate at the margins, green

blotched and banded with dull purple, petals very

much larger, and deep golden-yellow ; Up three-

lobed, side lobes short, erect, dull brown, middle

lobe ovate, pale yellow. Summer months. Natal.

XiUddemanuia.—This genus has been separated

from Cyenoches, and very justly so, we think, as its

afiinity always seemfd to us to be with Laeaitn. It

is, however, distinct from both genera. In habit of

growth, general appearance of the plant, and with

its pendulous racemes of bloom, it rt sembles Ziicteiiir,

but it is distinguished by " its sessile depressed

spherical pollen-masses and minuto caudiole ;
" the

same differences arise in the genus d/cnoches^jn;;

the pecuUar quadrate Up is also another distrnc-

tion. , , .. „

The species described here should be grown m a

hanging-basket, on account of the long pendulous

racemes, and the soil best suited to it is about equal

parts of peat and sphagnum, with some nodules

of charcoal to keep it open. Supply Uberall5' ^ith

water during the growing season, and do not allow

the pseudo-bulbs to shrivel during the resting season.

Brazilian House.

Z. PeMfliom.—Pseudo-bulbs robust, oblong, and

dark green, bearing a pair of stout, broadly lanceo-

late, pUcate leaves, Uke those of an Aeiiieta or

Zaeana. The long spikes are pendulous, and bear

twenty to thirty flowers somewhat laxly set. Sepals

tawny-yeUow outside, Ught brown within, streaked

with crimson; petals smaUer, bright yeUow; lip

quadrate, toothed in front, bright yellow. Spring

and eaiiy summer. Venezuela.

Lycaste.—The plants belonging to this genus

were originally included with Maxillaria, but have

been separated from that family by the transverse

fleshy ridge which ornaments the Up, and the poUen-

masses being furnished with little foot-stalks. The

name commemorates a beautiful woman of the my-

thological era.

Lycastes are peculiarly amateurs' Orchids, inas-

much as they thrive with very little artificial heat,

and will continue in bloom unharmed for a long time

in an ordinary room.

Pot in rough peat and sphagnum. During the

growing season they enjoy a copious supply of water,

and during the resting-season they should never be

allowed to dry, although much less will be requisite.

Peruvian House.

Z. Barringtouice,'Ya,i. grandiflora.—A beautiful form

of a very old species. It has stout oblong pseudo-

bulbs, and large, broadly-oblong, plaited, dark green

leaves. The scapes arise from the base of the pseudo-

bulbs, and are about six inches long, erect, bearing

a single large flower, which is thick and fleshy in

texturcj some five or six inches across ; white, slightly

tinged with green. Spring months. South America.

Z. Deppei.—In this plant the pseudo-bulbs are

not so robust as those of the last-named species, and
the broad pUcate leaves are paler green. Sepals

and petals brown, streaked and spotted with white

and orange ; Up smaU, deep orange. Winter and
spring months. Mexico.

Z. gigantea.—This is a strong bold-growing plant.

Pseudo-bulbs upwards of six inches high, bearing
several largo and broad pKcate leaves, two feet or
more long. The flowers arise from the base of the
pseuic-bulbs (like aUthe Lycastes), about the same
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time as the young growths. Scape erect, longer than

the pseudo-hulbs, one-flowered. The flowers are very

large ; sepals and petals greenish-brown, tinged

with yellow ; lip tlu-ee-lohed ; the front lobe deep

velvety crimson-maroon, bordered with orange-

yellow, and very prettily fringed with dark hairs.

Spring and early summer. Central America, at con-

siderable elevations.

L. Harrisonue.—^A somewhat neglected but fine

species. Pseudo-bulbs pale green, with a narrow

hand of black at the apex, hearing a single, very deep

green, leathery, plaited leaf. Scape one to two-

flowered, each flower measuring some three inches

across ; sepals and petals large, thick, and waxy, purs

white ; lip rich purplish-hlao. In the variety citrina

the sepals and petals are pale yellow, and the lip lilac

and white. Spring and summer, lasting many weeks.

Brazil.

Z. Skinnerii.—This is hy far the grandest member

of the family. In general habit it resembles the

other species, but the flowers are more gorgeous ;
but

the varieties are so mmierous that it is somewhat

diflicult to describe the colours. The flowers are

usually some six inches across, broad, thick, and

waxy. The sepals are large and spreading, pure

waxy-white, sometimes more or less tinged with

flesh or rose-colour. The petals are smaller, stand-

ing forward, and form a large hood over the column.

These are sometimes pale rose, or deep rose, or crim-

son, liip deep rose, or crimson. Winter and spring.

Guatemala.

X. Skinnerii, var. alba, sometimes called Lycaste

nrginalis.—This is a rare and beautiful form of the

species. The sepals and petals are of the purest

waxy-white. Lip also white, with a faint stain of

pale yellow at the hase. Winter and spring

months. Guatemala.

Masdevallia. — A genus of dwarf epiphytes,

which, in the early days of Orchid-culture, were

somewhat despised, and were said to be remarkable

for the singularity of their flowers more than for

their beauty. Since then, however, the mountain

regions of New Grenada and Peru have heen more

thoroughly explored, and the numerous species sent

home prove that this idea was erroneous, and that

many species, in addition to their wonderfully gro-

tesque forms, produce flowers with brilliant colours.

This, added to the fact of their requiring the very

coolest treatment, and their blooms remaining a very

long time in perfection, has led to their becoming

general favourites with cultivators.

For a long time after the discovery of these hril-

liant species, heavy expenses were incurred in the

attempts to introduce them to cultivation, and great

disappointment and regret were felt in the horticul-

tural world at the want of success attending the

expenditure of, in some instances, hoth life and

money upon the collecting of them. Masdevallma

have no thickened pseudo-bulbs to assist in support-

ing vitaUty in the dormant stage, and as the transit

occupied a considerahle time, they usually amvea

in this country in a dead or dying state; and even

when a few did arrive ahve, they were treated in

such an uncongenial manner that they UteraUy

melted away. Happily we now live in hotter times,

transit is rapid, and the fact of their heing mountain

plants fuUy recognised, so that we have succeeded in

establishing most of the kinds sent home.

As a genus, Masdevallia is characterised hy its

sepals, which are joined at the hase, and thus form-

ing a tube, while the apices are often drawn out

into long tail-like points ; the petals are concealed

in the tuhe, and (unlike the majority of Orchids)

these are very small; Up small, and jointed with the

column, which is round ahove, and semi-circular on

the under side.

MasdevaUias, as hefore remarked, are mountain

plants, being found at elevations of from 8,000 to

10,000 feet, and, therefore, they require cool treat-

ment ; indeed, they will not long survive if placed

in a high temperature. To be successful in their

cultivation, the greatest attention must be paid to

drainage, for these plants enjoy a copious supply ot

water ; but nothing stagnant must upon any account

he allowed to touch their roots, and they must never

he deprived of moisture, as they cannot suffer dry-

ing off. For compost, use rough peat and living:

srphagnum moss, in about equal parts, and a little

sharp sand. These plants are always growing, and

consequently flower several times in the year, and

their brilliant colours form a splendid contrast to the

pure white flowers of Odontoglossum Alexandra.

The most heautiful species of this genus are here

described ; hut there are many others in cultivation,

well deserving the attention of cool Orchid growers,

of which the following are amongst the most curious

and showy : attenuata, Backhousiana, Denisoniana,

ephippiiim, injlttta, ionocharis, macrura, militarise

Feristeria, psittacina, Seicheiibachiana, radiosa, rosea,

triaristcUa, trochilus, lespetiilio, Wagneriana, and
xanthina. Peruvian House.

M. amabilis.—A very free-growing plant. Leaves

almost sessile, five to six inches high, oblong-ovate,

deep green above, paler below. The radical stalks

are twice as long as the leaves, erect ; flowers soli-

tary, rich orange-carmine in colour. Peru.

M. bella.—This is an extremely heautiful species

;

leaves erect, thick, and coriaceous, oblong-lanceolate,

carinate, and deep green; peduncle one -flowered,

pendulorfs ; flowers large, measuring upwards of si:,

inches from tip to tip of the sepals, which are drawn
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out into long tails; ground-colour creamy-white or
yellow, profusely blotched and streaked with choco-
late, and spotted with purpUsh-black ; Up somewhat
lunate, white, the sides rolled over, nearly meeting
in front.

-V. C/)imera.—In this species we have a combination
of the grotesque, the wonderful, and the beautiful

;

leaves almost sessile, oblong-lanceolate, acute, cari-

nate, six to nine inches high, dark green on the
upper surface, paler below ; scape scarcely so long as
the leaves, bent forward in the shape of a swan's
neck, one-flowered ; flowers upwai-ds of eight inches
across

; sepals obovate, ground-colour creamy-yellow,
prafusely spotted with bright chestaut, and the
surface covered with short black hairs, the point
of each sepal lengthened out into a long red tail;

lip small, somewhat calceolate, white. Winter months.
Mountains of New Grenada.

Jf. Dtwisii.—A very distinct and beautiful species

;

leaves supported upon short stems, naiTOwly oblong-

lanceolate, obtuse at the apex, keeled, and deep
green ; the scape longer than the leaves ; flowers

solitai-y, large, and rich bright yellow in colour.

Summer and autumn months. Peru.

M. phphantkeps.— This is a robust-growing plant

with somewhat spathulate leaves ; scape erect, bear-

ing a single large flower upwai-ds of six inches long,

the tail-like point of the dorsal sepal being bent over

like an elephant's trunk, whUst the two lower ones

represent the tusks; the upper sepal is golden-

yellow, as also are the tails of the lower sepals, but

the basal part of the latter are rich deep purplish-

crimson. New Grenada.

M. lEitiada.—A small and compact species, and a

profuse bloomer ; leaves somewhat spathulate, i^-ith

short stem about three inches high; scape much
longer than the leaves, supporting a solitary flower

some three inches across, white or pale yellow, with a

rich blotch of purplish-mauve, or violet : the slender

tails are pale yellow. Spring months. Xew Grenada.

M. Harryana.—This is an extremely handsome,

and a very variable plant ; leaves oblong-obtuse,

six to ein-ht inches high; scape longer than the

leaves, solitary, about four inches in diameter, vary-

ing from reddish-purple to deep crimson, and mauve,

and usually stained at the base with yellow. It is

almost a perpetual bloomer. The named varieties

of this species are numerous; amongst the best

are atyopwpurt'a^ atyosaftguittea, brilliatUissiway cmru-

kscens, ekt/niis, insignis, purpurea, sanguiiien, and

t'iolacea. Xtw Grenada.

^^. ignea.—Resembling the preceding in habit,

(rith bright red flowers, shaded with A-iolet-rose

;

the dorsal sepal narrow and bent over the lower

ones. There are several varieties. Autumn and

winter months. New Grenada.

M. Undenii.—-this gorgeously beautiful plant
belongs to the same section as the two preceding
species, and resembles them in habit, but is more
slender; it is a free-growing plant, and a profuse
bloomer; leaves oblong-lanceolate, the flowers re-

sembling those of Harryana, but smaller, and usually

brUlant violet-rose or magenta, white or pale yellow

at the base. Summer months. New Grenada.

M. tnaeulata.—Leaves borne on short foot-stalks,

narrowly-lanceolate, deep green; flowers rich deep

crimson-purple, spotted with rose ; the point of the

dorsal sepal is yellow, the lower ones green. There
are several varieties of this plant ; in some forms the

grmmd-colour is duU yeUow. Autumn and winter.

Caraccas and Columbia.

M. melanopm.—A densely-tufted dwarf-growing

species, with obovate-lanceolate leaves, home upon

short stems; scape longer than the leaves, erect,

bearing several flowers, usually five to six ; flowera

white, beautifully dotted and freckled with purple

;

the tail-like points of the sepals are yellow. Spring

months. Andes of Peru.

M. polysticta.—Similar to the preceding, yet verj'

distinct ; leaves somewhat spathulate, upon short

stems, pale green ; scape erect, and many-flowered

:

sepals pale mauve or lilac, freckled with purple;

dorsal sepal hooded, lower ones becoming narrow,

and ultimately tailed, these tail-like points being

also freckled. Winter months. Peru.

M. ShuttUworthii.—A very dwarf plant, seldom

exceeding three or four inches in height ; leaves

shortlj'-petiolate, somewhat oblong, but narrow at

the base, light gi-een ; scape longer than the leaves,

bearing a single flower, about six inches across from

point to point of the tails; dorsal sepals hooded,

lengthened out into a very long greenish tail,

reddish at the tip ; latei-al sepals also tailed, ovate

and spreading, rosy-red, all being freckled and

dotted with deep red. Spring months. Columbia.

M. torarense.—This beautiful species, sometimes

called M. Candida, is a compact and free-flowering

plant ; leaves somewhat oblong, inclining to spathu-

late, four to six inches long, coris ceous, pale green

;

scape erect, two to four-flowered, but two the most

usual number, these being pure snow-white, slightly

tailed ; the old scape often produces a double crop of

blooms. Winter months. Tovar in Columbia.

M. Teitehianum.—The colours of the flowers of this

species are most difiicult to describe. It is a bold

and strong-growing plant, with leaves six or more

inches high, narrowly-oblong, coriaceous, and deep

green; scape one-flowered, measuring six inches in

diameter ; the sepals are sUghtly tailed, rich bright

orange-scarlet, shaded with violet-pui-ple and yellow.

It blooms several times during the season. Mountains

of Peru.
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Sea Lavender {Statice).— Lavender, or the

Latin Lavendula, is from lavare, "wash," as being

the plant used to scent newly-washed linen, whence

the expression of " laid up in lavender," or, as Diez

tells us, from heing used at the haths in washing

the body. The real Sea Lavender is Statice

Limonium, or Wild Marsh Beet, and is frequent on

the muddy shores of England ; and its root has

been Icnown as an astringent' from the time of

Plinj-. The name Statice is from statizo, " to stop,"

on account of its astringent property. The Statices

are a curious family of plants, the majority of which

are hardy perennials, growing vigorously in ordinary

flower borders, where they throw up their widely-

branching flower -stems with hundreds of small

blooms covering them all over, and forming a com-

plete feather or plume of diminutive blossoms vari-

ously coloured, but for the most part confined to

white and blue. The dwarf kinds form charming

subjects for the rock-work, while the stronger-grow-

ing kinds should be placed in borders. The flowers

are verj' useful for cutting, retaining their colour for

years after being cut. The flower-stems should he

cut just as they are fully matured, tied together in

hunches, and hung in a cool place heads downwards,

where they can dry gradually ; the stems will be-

come rigid when their juices have dried up, they can

then be used for the decoration of rooms in winter.

The best species and varieties for garden culture

are Dobartii, hearing heads 6f lavender-blue, and

gi'owing to a height of eighteen inches ; anguatifolia,

the Narrow-leaved Sea Lavender, considered a fine

variety of the British Lavender, S. Liawnium ; elata,

the Tall Sea Lavender, flowers bluish-lilac in long

panicles, an introduction from Southern Russia;

Gmelini, or Gmelin's Sea Lavender, from Siberia, an
excellent Alpine border plant ; ineana hyhrida, a fine

form of the Hoary Sea Lavender, from Central Asia

;

flowers crimson, with a white calyx; latifolia, th3

Great Sea Lavender,which grows totheheight of about

two and a half feet, forming an immense branching

panicle two feet across, covered with a myriad of

lavender-lilac and white calyces and flowers (this is

particularly ornamental in a dried state)
;
panieulata,

a yory handsome border plant that can be highly re-

commended; and tartarica, a very handsome and
dwai-f kind from Tartary, bearing small and very

numerous rose-coloured or reddish flowers late in

summer. Most of those named can be propagated by
careful division of the roots, and seeds.

There are several evergreen green-house species of

value both as decorative and exhibition plants, which
it is not necessary to refer to in this relation. There
arc also two annual species quite hardy and of a very

interesting character : one is a dwarf-growing form

named spicata, rising to a foot or more in height, and

bearing pretty pink flowers, and it makes an excel-

lent " everlasting " when dried ; the other, <S. Suwo-

rowi, said to be of Polish or Russian origin, and by

far the finest of all the annual Statices. The small

foliage lies flat upon the ground, and above it rise

many-branched spiral flower-spikes to the height of

twelve or eighteen inches. The plant continues in

bloom for quite two months, and from sowings in

February, March, and April, it is easy to secure a

constant succession throughout the summer and

autumn; the colour of the flowers is bright rose

shading off to a paler tint. It is also well adapted

for cultivating in pots for green-house decoration.

There are a great number of Statices, and they

grow most abundantly on the sea-shores of the tem-

perate regions of both hemispheres. Some of them

possess peculiar properties. The root of S. earoliniana,

called in the TJnited States of America the Marsh

Rosemary, is bitter, and extremely astringent, and

may he used for all purposes for which Kino and
Catechu are given, but it is most frequently used as

a domestic remedy for aphthous and nlceratial af-

fections of the mouth. The root of S. Limonium has

been recommended for use as a gargle for ulcerated

sore throat, in ulcers of the mouth, and dysentery.

Li the Caucasus, the root of S. latifolia is used for

the purpose of tanning skins. Several of the species

bear galls, like many other plants that contain

tannin.

Trillmm.—We have no common name for this

genus, though the best-known species, T. grandijlorum,

is known as the White Wood Lily. We get the

generic name, Trillium, from trilix, ' triple," ths

parts of the flowers being in threes. There are several

species forming the genus, and they are natives of

thickets in Europe, Asia, and North America. They
require special treatment and careful attention, but
they well deserve it, and when successfully grown
they are most attractive. T. grandiflormn is acknow-
ledged to be one of the most singular and beautiful

of all hardy plants, belonging to a well-known Ame-
rican family. When well established and in good
health, each stem bears a lovely white three-petaUed
flower, fairer than the White LUy, and almost as

large when the plant is strong, but much depends
upon the vigour of the specimens. It seems to thrive

well under any kind of treatment, and blooms toler-

ably weU even in small pits and frames. But to have
" large and fleshy leaves, the plant assuming natural
proportions, and so becoming a free-growing herb in
the open air, certain requirements arc necessary—

a

free soil fuU of vegetable matter, and a shady position
either in the hardy fernery or some depressed nook,
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or, failing such, among the Rhododendrons in peat
heda. If placed in a sunny or exposed position, the
large soft gi-een leaves ai-e not sufficiently developed,
and consequently the plant fails to become sti-ong.

In a position much exposed to sun and wind I have
grown it to perfection by planting it in peat, and
keeping it covered with a clouded hand-glass so long
as the leaves were above ground. At Biddulph
Grange, Congleton, I first saw it in its true glory,
forming hiishes of the healthiest green, more than

rose or pale crimson spots at the base of the petals

;

it is one of the very handsomest of the group. The
blossoms are scarcely so large as those of T. grandi-

flontm.

T. nivale has pure white flowers, and is of dwarfer
growth than T. grandiflorum, and distinct from it.

T. ovatiim is a rare CaUfornian species, with dark
green ovate leaves, and pure white flowers slightly

recurved.

2". sessile is so named from the flowers having no

TRILLItni aKANDIFLOSUM,

two feet high, and spreading out as fully as any

border plant. Every plant bore traces of flower, and

it may easily be imagined what pictures of beauty

these plants must have been in spring. They were

planted in a moist spot, very much shaded by highly-

raiaed root and rock work, and shrubs perfectly

sheltered by the same. In like position it may be

grown as well as in its native woods. Depressed

shady nooks in the rock garden or hardy fernery

will suit it admirably." (Robinson's Alpine Flowers.)

It can be increased by division of well-established

bulbs.

T. erectum, or atropurpureum, is in striking con-

trast to the foregoing, producing erect flowers of a

deep rich purple, and should have similar treatment.

T. erythrocarpum, the Painted Wood-lUy, bears

lovely, pure white flowers, vrith three distinct bright

59

foot-stalks, but fitting as it were immediately on the

end of the main stalk ; the leaves are marbled with

white, and the flowers, which are pale purple in the

original form, are found to vary in colour from pale

yellow to deep purple ; it is one of the earliest to

flower, coming in with the Snowdrop.

T. recurvatiim is of very dwarf growth, and quite

distinct ; the flowers purple and, as, its name implies,

very much recvu'ved.

"We have seen in Lancashire fine plants of T.

grandijlonim grown in pots in a cold house, flowering

freely and abundantly in spring. They were growing

in a compost made up of yellow loam, plenty of leaf-

mould, and peat, the pots well drained. An excellent

bed could be made up for Trilliums in a common dry

ditch shaded with trees. It would be necessary to

put a foot or so of coal-ashes and lime rubbish into it
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so as to form a dry walk in case of wet, and on the

banks mimy choice subjects that love and thi-ive in

shady, sheltered spots could be planted, and with due

attention they could scarcely fail to succeed. Such

a place would, we think, prove a perfect paradise for

TriUiums and such other things as are found growing

in dense woods.

The Flame Flo'wer (Tritoma).—This genus is

now often called Kniphqfia, hut in such a, work as

this it is probably best to retain the designation best

known to our readers. Tritoma is derived from treis,

" three," and temno, '
' to cut," in allusion to the three

sharp edges of the ends of the leaves. There are two

common names—^the Flame Flower and Red-hot

Poker Plant—both bestowed on account of the long

flame-like spikes of yellow and scarlet flowers the

plant produces. The former is certainly preferable

to the latter, as being more euphonious and less harsh.

Tritoma represents a genus of noble autumn-flowering

Liliaceous plants, whose brilliant spikes of deepest

orange shaded to yellow have now for years formed a

conspicuous element in the autumn decoration of aw:

borders. All the species are natives of the Cape of

Good Hope. If any one is at a loss to form a notion

of what a Tritoma is, let him imagine some very

broad-leaved Sedge, forming a spreading tuft with its

recurved foliage, from the centre of which arises

upright a flower-stem, bearing at the top a multitude

of pendent blossoms, tube-shaped, shining like seal-

ing-wax, and when sufficiently exposed to air and

light, of almost as intense a vermilion ; these collected

into a roundish or elongated head, and he will then

have a tolerable picture of Tritomas in general.

The best-known is T. uvaria. This is the original

species that was planted out at Kew in 1848, with a

view to test its hardiness, and is, when obtained true,

ine of the showiest.

It succeeds well in borders, beds, or in groups of'

the flner autumn-flowering perennials, or as isolated

tufts on the grass, in a deep, free, and rich loam. It

is advised that the roots of this be protected a little

in winter.

7'. uvayia has a few varieties, such as fflaucescens,

which has leaves of a more glaucous character than

"the type. It is of dwarf habit, and produces large

and magnificent spikes of scarlet and yellow flowers ;

and grandiflora, or grandis, which is taller and later

than T. uvaria, and has greener leaves ; a most de-

sirable form indeed, and one of the t;randest of late-

blooming perennials, because so tall and perfectly

hardy.

T. Burchelli is Burchell's Flame Flower, a noble

and showy perennial, distinguished from T. uvaria by
its flower-stems being marked with black spots, and
also by the colour of its flowers, which have a scarlet

base passing into carmine, and then into pale yellow,

and green at the extremities. The hardiness of this

is sometimes doubted, and it should have some pro-

tection during winter, and be planted in a, well-

drained sandy loam. It does not throw up suckers

so freely as some others, but perfects its seeds, by

which means it can also be increased.

T. Hooper i was introduced by Captain Eooper from

CafEraria. It has much the aspect of T. Burchelli,

but is larger, with the leaves much longer, less rigid

in texture, and recurved towards the points, forming

0, gxaceful curve, and is further distinguished, botanj-

caUy, by its flowers having their anthers included

within the tube, or scarcely exserted beyond it, and

by the bracts at the apices of the spike forming a

kind of crown or tuft above the developed flowers.

It blossoms in winter and spring.

T. Macowani is a dwarf and briUiant Flame Flower,

in colour intense orange-scarlet, and of graceful

habit. It is an excellent subject for the mixed

border or for the margins of beds of dwarf shrubs,

and for groups and mixed beds in the flower garden,

and it does not suffer much from rain in impairing

its beauty.

T. nobilis produces tall and showy spikes of rich

scarlet flowers, is eaily and continuous in bloom, and

a flne subject for growing in clumps.

T. pumila is a dwarf and very neat spring-flowering

species, not unfrequently blossoming again in autumn,

the flowers bright orange-scarlet. It does well in a

rich loam.

We may state of the Tritomas generally that they

are not safe in the open ground from the effects of

frost in many parts of the kingdom, and even in the

most favoured localities sometimes ; therefore, as a

matter of precaution, some covering should bo placed

over the roots in winter. And in regard to their pro-

pagation, they can be increased by dimion, taking

off the rooted suckers thrown up from the roots.

This should be done about once in three years, shifting

the roots, dividing and replacing in well-manured

soil. The best time to divide is in October and early

in Kovcmbcr. The divided pieces should be placed

singly in small pots, and plunged in coal-ashes in a

frame, where they can bo so far protected aa to keep
the soil from being frozen. This latter precaution

should always be taken, even in the case of plants

that are quite hardy. When their roots are in a pot
they suffer much more from frost than when in the

open ground; this at first may appear inexplic-

able, but the way it occurs is thus explained : when
the soil ie confined within the restricted limits of a
pot, it has not room to expand when frozen in the
same way as when in an imconfined position, the
result of which is that an inward compression takes
place which crushes the roots within it. From this it
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will be seen that even the commonest plant should
not be allowed to have the soil frozen about its roots
when so placed.

It is not difficult to raise Ti-itomas from seeds, and
when the seedlings are well looked after they can be
got into flower in a comparatirely short space of
time. The seeds should be sown in early spring, in
pans or pots of a good free soil, and jjlaced in a cold
frame as soon as large enough. The seedling plants
should be pricked off into store-pots, then, when
they have grown into the necessary size, be potted
off singly into larger pots, wiutered in them, and
planted out in early summer to flower. AVe have
known the plants to bloom the same season from
seed, but especial care was taken of them, and they
were encouraged to grow in every possible way.

GLASS STEUCTUEES AND
APPLIANCES.

UAXAGEMEXT AXD BOUTIXE.

Vj-OTWITHSTAXDIXG the full descriptive notes

jjy given of plants iu our exhaustive descriptive

lists, what has been advanced on plant structures, and
the cultural guidance already offered, possibly some-
thing more is needful to link, as it were, the plants,

the houses, and the cultivator together in the fami-
liar matters of daily practice. Even well-read and
deeply-learned men are not seldom at a loss to know
how to proceed when confronted with well-built plant-

houses crowded to the doors with healthy plants.

Their knowledge is often too abstract and too far off

to become available in time, and while they are hunt-

ing it up the plants suffer or stan'e. The excuse is

too often made that practical gardening can neither

be popularised nor taught on paper. This is but half

a truth at the best ; and having done our best to

teach and to learn it thus, the little truth left may
be wholly exorcised.

Xo doubt object-lessons in horticulture are better

than illustration, and a garden forms the best school,

provided always there are wise teachers and good
examples in it ; but, still, books may do far more

towards teaching horticulture than is generally sup-

posed. This much, at least, may be affirmed : it is

of little use building fine or useful conservatories,

plant, stove, or Orchid-houses, ic, and furnishing

them with plants of much beauty and great value,

unless the every-day management of both is such as

commands success. Xow success is the product, not

of one great effort, but of many little ones, such as

temperature, heating, damping down, watering, cul-

fivation, shading, cleaning, training, shifting, or

potting, or substitutes for the same.

Eemarka on these heads will be alike applicable to
all sorts of plant-houses, and to every sort of plant
grown in them.

Some of these points may seem trifling in them-
selves, but they are reaUy not so ; and while each is

important in itself, attention to the whole is needed
to insure anything like success iu the culture either
of plants in pits, conservatories, or Orchid-houses.

Temperature.—This is not only one of the most
potent factors in cultivation, but the key-note, as
it were, of the whole. A certain amount of heat is

essential to the life and growth of all plants, and no
sooner is a house fit for use, and indeed long before
it reaches that state, than the temperature to be main-
tained in it must be determined.

Purpose, or rather occupants, goes a long way in

determining these points. Taking a minimum or

night temperature—one of 40" wiU suffice for a cool

green-house, and 45° to 50° for a warm cc.nservatorj-,

in each case a rise of five degrees by fire-heat being •

desirable by day.

Pi-actical men always make a broad and liberal

distinction between artificial and natural—that is, as

they term it, fire and sun-heat. It is found, indeed,

as the result of constant experience, that five degrees

of fire-heat will weaken and draw plants more than
fifteen degrees of solar heat. In fact, this is hardly

a fair way of putting it, for while the lesser increase

of fire-heat may injure the plants, the greater in-

crease of solar warmth maj'' benefit them.

As the season advances, both green-houses and con-

servatories rise in temperature with the growing

power of the sun, tUl the green-house advances by
day to 45—50°, and the conservator)- to 50°—55°,and

beyond these figures neither house should rise with-

out a free circulation of air, which may, if skilfully

managed, be so admitted and discharged without

creating cutting draughts, as to reduce the tempe-

rature under that of the external atmosphere.

Temperature of Plant-stoves.—"Where there

are two or three of these, it is a common and useful

practice to keep one house five or ten degrees warmer

than the other. In such cases the one is called the

hot or tropical stove, and the other the cool or inter-

mediate house. Both houses may also var\- very con-

siderably, according to the season of the year, and

the time of day. It is customary to keep all plant-

stoves at their summer heat during winter, and to

bring down the daily summer heat to an hour or so

before and after sunrise. It does not, however, suit

stove-plants to be subjected to too low a temperature,

and the hot-stove should not sink to less than 65°

either during winter or the early morning.

The cool or intermediate house may sink fully five
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dagrees more. The daily temperature should not

rise more than from five to ten degrees higher with

fire-heat. From November to Februarythe plant-stove

should also range from five to ten degrees lower than

from February to October. During the latter periods

from 80° to 90° sun-heat, for a few hours in the

evening, wiU not injure these houses. As the light

gains in intensity, the temperature may be safely in-

creased in proportion.

Temperature of Orch.id-liouses.—Where
these are numerous, at least three ranges of tempera-

ture are maintained, the hottest ranging from 65° to

70° in winter to 75° to 90° in summer; the second

from 60° to 65° in winter to 65° to 75° in siunmer;

and the third, or cool Orchid-houses, from 45° to 50°

in winter to 55° to 65° in summer.

Heating.—This will be treated separately, in so

far as boilers, pipes, furnaces, the arrangement of

heating materials, &c., is concerned, ^nly the

practical use of heating machinery in the every-

day business of keeping up the heat, as it is

called, will be adverted to in this place. This of

itself, however, is a large subject, and embraces the

economical use of fuel, as well as its timely consump-

tion to the best advantage ; in a word, the whole art

of stoking—an art less understood and more wastefully

practised than any other within the entire range of

horticulture. Two sources of waste and mischief wiU
be noticed. The first is the piling up of fresh fuel

under the base of the boiler, and the second the

banking up of fires during the day. The first does

its best to keep the boiler cool, and bum out the

furnace-bars with the intensity of the heat wasted.

This practice often originates from having the fur.

naee too short and too deep. All furnaces should

have a dead-plate, a foot or two feet in length, between

the furnace doors and the bars. On this plate the

greater part of the charge of fuel should be laid ; there

it would be partially charred, and the flame and

gases from the coal pass along under the boiler, and
between its crown and the glowing embers beneath,

adding immensely to the heat.

The first act of good stoking consists in pushing all

the half-consumed fuel under the boiler, to become

glowing embers in turn, then place a fresh charge of

cold, raw fuel, on the plate, to succeed in due course

that removed. There used to be a boiler with a

second sloping plate — Kewley's patent — that

lengthened the space for fresh fuel—and proved to

some extent self-acting, by sloping down the par-

tially decomposed coal on to the furnace bars below.

The saving of heat by such modes of stoking is most

inadec[uately measured by the saving of coal. On
the contrary, that is the smallest part of it. The

greatest saving is effected by the fact that by this

simple mode of stoking each pound of coal gets at its

work in glowing condition, so that its whole force is

expended on the warming surface.

BanMng Up.—A certain amount of banking

up at night is a necessity. Unless stokers are

to sit up all night, it is needful to mix bufiers

to pure coal, or other fuel (in the form of ash,

clay, or chalk), as these check the fierceness of com-

bustion, and make a fire hold out till the morn-

ing. Much of this, however, involves a, prodigal

waste of heat. Combustion might be equally well

checked by moderating the draught up the chimney

through shutting out most of the air, while the

furnace would be full of glowing fire, instead of

cold, inert ashes. But the evUs of night bank-

ing are small compared with the day damping of

fires. These have a provoking tendency to break

through the inert blocks just when the heat is least

needed (that is, when the sun is at its hottest), the

pipes will often be found to match, and the result

of the meeting of the two heats, as practical men
put it, is most disastrous. The only safe way, and

it would save often half the coal consumed, is to

insist on no day damping up of fires from April to

October. During that period, when there is a

prospect of a bright day, the fires should be raked

out at 7 a.m. By keeping a stock of kindling

lying at hand it is easy to relight them should a

change of weather occur, and the labour and trouble

are nothing to the coal saved, and the insect and

other evils averted from the plants.

By careful attention to these two points daily, the

most heat would be got out of the coal, a regular

temperature maintained, and all possibilit}' of a most

injurious mixture of solar and fire-heat, and con-

secLuent excess, avoided.

Damping Down.—The use of artificial heat

almost involves the necessity of this practice, which

is one of the most important dfiily routines in plant-

houses. It is a common saying that artificial heat

dries the atmosphere. Some advocated fines on

this account, and others condemned them for over-

drying. One of the prejudices against hot-water pipes

at first was, that they would make the air too moist.

This was soon found to be a mistake. Excepting

for the small modicum of heat absorbed by the

bricks or tiles of flues, they dried the air no more
than hot-water pipes, which are as impervious as

they are non-absorbent. But all heat added to the

air strengthens its capacity for moistiu^e. Hence
the more heat, the more moisture absorbed, and
the larger the supplies needed to keep the air of

plant-stoves and Orchid-houses sufficiently moist.
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And thus it comes to pass that -while these may
need damping down full half a dozen times a
day, cool green-houses and conservatories may need
none, and in winter too much care can hardly
bo exercised to keep the paths and stages dry. In
winter, too, even in tropical temperatures, little or

no damping down may be needed, as there is no sun
to dissipate the moisture, and the plant may need to

be forced to rest or ripen in a di-y atmosphere. But
during the growing season persistent efforts to

charge the atmosphere with aqueous vapour must
be made. The phrase " damping down " is hardly

descriptive of the practice, though its object is really

to raise, not the dust, but aqueous %-apour, which is

pure water, free of dust and dirt of every sort, and
hence one of the greatest merits of the practice.

Sprinkle paths, shelves, stages, walls, once, twice,

thrice, or oftener a day, and the air is charged with

a sufSciency of pure vapour to supply the top wants

of the plants. Other means are also used, such as

overhead sj-ringing at 7 a.m. and 5 p.m., sprinkling

of roof, rafters, front and back walls, &c., in pursuit

flf the same object, thus charging the atmosphere

with vapour. Another ingenious method is also

employed; at times a small boiler, or covered pot,

with jet or pipe with tap attached, is so placed that

steam can be distributed into the atmosphere when

wanted. This obviates the necessity of overhead

syringing ; and, if a small jet is used, the heat of the

steam does no harm to Orchids in full growth. And

yet another plan, of employing vital distributors

of aqueous vapour, as beautiful as useful, is fre-

quently employed. The fi-ont, back, or end walla

are clothed witii Ferns, SelagineUas, or other droop-

ing or creeping plants, and these raise and dis-

jtribute much aqueous vapour by simply growing,

generating it with twofold power when their leaves

and branches are moistened with water.

Watering.—This refers to the roots, and in

answer to the question. How often should these be

watered ? the only answer is, 'When. dry. No other

is possible, unless it would lead to the ruin of the

plants. "Water only and always by condition, never

by time. Look over the plants daUy, or twice a day

in the growing season ; test the water-wants of the

plants by the eye, if thoroughly experienced, and by

the following tests if not yet perfect in water know-

ledge of plants—weight, colour of surface, ring of pot,

state of the leaves. Those accustomed to handle pots

of given sizes can tell in a moment by their weight

if the soil is dry. A light-coloured surface mostly

indicates a needof water. A wet pot has no ring in

it—it sounds as dead as a log of wood ;
a dry one

sounds as dear almost as a bell when a willing knuckle

is used vigorously on its sides. The flagging of the

leaves is also a test of dryness, though less certain

than either of the others, for this may arise from
bright sunshine succeeding shade, and also from

a saturated condition of tissue, resulting from an
excess of water at the roots.

Ho-w Much "Water to Give.—This must
vary with the size and the character of the plant,

and the relative size of the pot to the same. Of
course the larger the plant the more water in

proportion, though the larger the pot in contrast

with the plant, the less. Plants with large and
porous leaves will also need larger supplies than

those with smaller and harder foliage. Sufficient

should in all cases be given to reach every rootlet

and grain of earth. For such waterings are thorough,

and therefore safe, and not another drop should be

given again until the roots manifest some or all of

the symptoms of dryness.

These are what are termed routine, that is, regular

waterings, and they apply to all plants in pots,

whether in-doors or out, in a tropical or temperate

temperature.

Exceptional Waterings.—These apply espe-

cially to Orchids, and it must not be forgotten that

the vrithholding of water is the chief means of

maturing their growth, compelling them to rest,

and thus insuring their health, and augmenting their

floiiferousness. These forced rests through drought

for special purposes are, however, quite outside

normal waterings, though similar considerations

limit the supplies to most stove plants in the late

autumn and throughout the winter. The rate of

growth determines, to a gi-eat extent, the amount of

water utilised; and, hence, a state of maturity or

semi-rest must needs prove a season when less water

is needed.

The Giving of Air.—One of the things that

surprise the amateur is the care and skiU bestowed

on the many contrivances invented for the prompt

and almost immediate giving and withdrawal of air

from plant-houses. Their first and chief idea of a

plant-house is that of a closed structure, and they

cannot understand why aU this labour and expense

in making them open and close. But a winter's

experience in the management of an old-fashioned

plant-house, and a record of the time taken up in

opening and shutting ventilators daily, would alter

the amatem-'s opinion. All this, however, wiU. be

found described and illustrated in a separate chapter.

Here it is only needful to refer to the time to give

air, and the amount of air to give. As to the time,

by opening the ventilators so soon as the sun has

raised the temperatiure five degrees or so, we give
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air, as it were, twice, nay, many times, and far less

will be needed than if it has been longer delayed.

Not only this, but by delaying the giving of air, the

atmosphere is heated more rapidly than the leaves, the

latter and the fruit being dewed over in consequence.

Young cultivators look on this condensed aqueous

vapour with favour. It seems so soft, so fine, so

genial, and even enriching. No sooner, however, is

air admitted than away goes the aqueous vapour on

the wings of the dry air, and the leaves and fruit

get a ScVere check in consequence.

The early giving of air so keeps down the tem-

perature that very little is needed ; and it may be

remarked, that almost the less the better to tropical

plants in tropical houses, while there is considerable

disparity between the external air and the artificial

atmosphere in the houses.

As the counterpart to the early opening of ventila-

tors, early closing should also be practised. By re-

moving all air, at, say, 4 p.m. or earlier or later,

according to the aspect of the house, an immense

amount of solar heat may be husbanded, almost

sufficient, often, to keep up the temperature through-

out the night, not only without injury, but with

positive benefit to the plants. By damping down
immediatelj', the hot air is filled with vapour,

and plants grow like willows throughout the night.

It may be remarked, in passing, that night is

the season of growth, and that if plants rest at all,

which they do not, it is in the day ; the fact, how-
ever, being that they consolidate the growths made
in the night the next day, and elaborate and trans-

form the juices collected in the night into produce

by the help of the sun. But to return to our sub-

ject, The chief merit of most ventilation is motion

and it is astonishing how an interchange between

the external air and the internal atmospheres of hot-

houses insures perpetual motion. Ventilation is

also a useful means of controlling temperature ; but if

the heating apparatus is kept cool in the early morn-

ing of bright days, it is astonishing how slowly mere
sun-heat raises the temperature to injurious propor-

tions, especially in larger houses ; and, besides, ten,

fifteen, or even twenty degrees of sun-heat do far

less injury than ventilators thrown widely open to

keep it down. A very little air given, as the ther-

mometers begin to rise, will sufiice as a sure and safe

regulator of temperature, and when air is not needed

for this purpose, none need be given, the hot air

within, and the cold air without, being sufficiently

intermixed without our aid, to maintaia the purity

and freshness of our artificial tropics.

Shading.—This is another means of husbanding
the resources of heat and moisture instead of reck-

iessly squandering them through open ventilators.

Instead of setting these open and admitting a rush

of cold air to plant-stoves and Orchid-houses, let

down the blinds for an hour or two, and the proper

temperature is preserved. If air must be admitted

in tropical houses, let it in at the lowest point, and

make it pass over the hot-water pipes, and a part at

least of the open tanks, before its final dispersion over

and through the house. Treated thus, and warmed

and watered before distribution, it will do good and

not harm.

Cleaning.—This is one of the most vital among

every-day operations in tropical and temperate houses.

Cleanliness is the parent of health among plants

even more emphatically inside than out, and for this

reason, that the cleansing, natural forces of wind,

rain, and storm, are necessarily shut out from plants

under glass ; dust, soot, minerals in solution in

water, insect pests, the necessary operations of path

and stage cleaning, and labour—all tend to soil the

purity of plants. Hence, jets and showers of water,

the sponge, soft brush, &c., are, if not the breath of

life to them, at least means of enabling them to

breathe, absorb, and assimilate their food.

This cleanliness is especially important among
Orchids, which, from their peculiar structure, afEord

an infinitude of safe hiding-places for insects, and for

the storage of pollutions of all kinds.

Training Tropical Plants and Orchids.
—Portunately, the latter need little training, only
a few need much or any supports to the flowers,

and the long slender racemes of others look best

simply tacked up to prevent their getting bruised

or broken. Still, training and grouping are carried

to a great extent in the making up of Orchid
plants, that is, the forming of one or more specimens
out of a score or more plants, and so long as the
pilers up of beauty in units into masses are satisfied,

no harm need be done.

But other stove-plants as well as conservatory ones
need much training and careful staking and biinging
into shape. It is better at all times if they can be
grown into form, and kept in shape afterwards,
without too much training ; but the limits to area,
and conveniences of easy portability, necessitate a
good deal of concentration and moulding of pot-plants
into handy forms by tying.

The pruning and cutting back of plants when in a
semi-dormant state, and the stopping and pinching
of their shoots duriog the growing season, aU come
under the heads of training.

Potting or Shifting.—This constitutes the
larger and more important portion of the routine
management of glass-houses, and has already been
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more or less referred to under the various heads.
Only a point or two can be noticed here. Potsi
baskets, crocks, soils, and the place of potting
should all pai-take of the temperatui-e of the house I

neither should tropical plants nor Orchids have to go
through the open air on their way to or from lie
potting-shed ; nor should the process he hurried.

The writer was astonished once to see an expert in
Orchids take nearly an hour to shift a huge Caltleija

Mossite into a larger pot; hut neither Orchids nor
other plants can he unduly hurried -with impunity.

A good deal of time is needed to consolidate new
soil ai-ound the roots and old ball, and much com-
pressing with bare fingers and potting -sticks is

required to give homogeneity of hardness to the new
with the old soil.

After Potting ^An abnormally moist atmos-

phere and a higher temperature are useful for a few
weeks after potting, the object being to stimulate the

roots into taking full possession of the fresh earth.

This is hastened, according to some, by prompt water-

ings so soon as potted. Others contend that by
using soil and pots all of the same temperature as the

house the plants were grown in, and tolerably moist,

the roots will strike all the sooner into it if un-

watered ; either way a moist atmosphere and a rise

of five or more degrees in tempeiatuie will for a
fortnight after potting prove useful.

Difference bet-s78en Potting Orchids and
other Plants.—The hints here given relating to

the daily routine management of conservatories and

plant-stoves, and the fuller article on plant-potting

(Vol. I., p. 112), wiU give a tolerably clear notion of

this important practice. The cultural notes on

Orchids will also prove a guide to the shifting and

basketing of these magnificent plants. Still, to pre-

vent the amateur treating both sets of plants alike,

it may be well to remind him of the broad distinc-

tion between them. Orchids are potted on, rather

than in, the soil, in a compost often consisting of half

drainage, and more living sphagnum than dead peat or

other matter. The drainage also very often nearly

fills the pot, the roots and compost being headed up

above its surface. The roots themselves are seldom

buried in any large proportion, but rather scamper

wildly over the surface of the compost, and droop

freely down into the air. (See cultural notes on

stove-plants and Orchids.) It is to be hoped that

these general hints will prove useful reminders of,

and safe guides to, the routine work that must he

done in plant-stoves and Orchid-houses, day by day,

throughout the year, if success is to be reached, and

a fuU harvest of beauty and pleasure is to be reaped

and thoroughly enjoyed.

HOUSE, AREA, AND WINDOW
GARDENING.

Bt William Thomson.

PROPAGATIOTH.

rpHERE are many ways in which plants may be

X increased ; of some of them, such as twisting,

tonguing, ringing, budding, grafting, it is scarcely

necessary to say much, since they are not likely to

be put into practice by the in-dbor gardener.

Twisting, tonguing, and ringing are three dif-

ferent ways of checking the flow of sap, and in-

ducing the branch thus treated to throw out roots

at the part injiu'ed. When the branch is bent

down and pegged under the ground, it is called

layering. If the branch is too far from the ground

to be bent down, a flower-pot may be cut in halves,

tied round the branch, and then filled with soil

—

this plan has been called " circumposition." In all

these cases, when a sufficient number of roots have

been formed, the branch is cut away from the parent

plant below where the roots have come out.

Budding consists in inserting into a slit in the

bark of some common plant a bud from the shoot of

a scarce variety of the same kind of plant. There

are many ways in which this operation is performed.

Roses are principally propagated by budding.

Giufting is used mainly for fruit-trees, and

consists in making a shoot from one tree grow upon

another tree by fitting the parts neatly together,

and surrounding them with clay or grafting-wax

until the surfaces have united. (See articles on

Phopagation in general, and the propagation of

such genera as the Rose.)

The methods of propagation which most concern

the house gardener are sowing seeds, dividing roots,

and striking cuttings.

Sowing Seeds.—However much we may admire

and care for a plant which has been given to us, we
naturally think more of those which we have our-

selves raised, whether it be from seed or from a,

cutting.

In sowing seeds, the most usual mistake is in

putting them too deep in the earth. Seeds only

require to be deep enough to secure an even quantity

of moisture during their germination ; this can be

secured in a pot, not quite full of earth, by laying a

sheet of glass across the top of it, under which con-

ditions most small seeds will sprout as well on the

surface of the earth as under it. The earth should

be neither wet nor dry, but damp ; if it be necessary

to give any water to the earth, it is better to do it

before than after sowing ; the moistened soU should

then be well turned over and worked together so as
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to make it all uniformly damp throughout, after

which the seeds may be sown, and lightly covered

with a sprinkling of the same damp earth. It is

important that the earth should be of a light

character, leaf-mould and sand preponderating; i£

the sou be too heavy, it surrounds the seed too

closely, and prevents access of air, which is necessary

for germination.

In all this we are merely imitating nature. After

the seeds have been shed, whether from a tree or

from the smallest plant, the leaves then die and fall,

they decay, ferment, and give out warmth, they rot

andpiilverise, and lightly cover the seed, protecting

it through the winter, and furnishing it with suitable

soil to germinate and grow in when spring comes

round.

The nattiral time for sowing seed is when it is

ripe, for then it would, if left alone, fall and sow
itself. But it is not always convenient to allow seed

to grow just at that time. It is often desirable to

keep seed through the winter, and sow it in the

spring. In order to keep the seed in the best con-

dition all extremes must be avoided ; it must be kept

in paper bags in a room where the atmosphere is

neither hot nor cold, neither damp nor dry.

Warmth hastens the germination of most kinds of

seeds, and some seeds that come fi'om warmer
climates than ours will not grow unless assisted by
heat. It matters not how the heat is obtained, but
it must be uniform, or as nearly so as possible.

A shelf in a, warm comer of the kitchen will be
found to be the' best place at the command of the
in-door gardener. An enthusiastic old lady of our
acquaintance used to raise seeds in the pocket of her
dress ; in a glass bottle half fuU of damp earth she
grew at various times Oranges, Lemons, Tamarinds,
Acacia lophantha, and several other plants, many of

which were to be seen afterwards in the form of

sturdy little specimens decorating the window of her
room.

Division of Roots—The propagation of plants
can often be effected from buds as easily as from
seeds. "While almost all plants have buds upon those
portions of their stems which are above the ground,
there are many plants which form buds on the under-
ground parts of their stems ; and as these grow into
shoots, roots are sent out from the lower portion of
them. Primroses are a, familiar instance of this
method of propagation.- If one of these plants be
dug up in the autumn and the earth he washed away
from the roots, it will be seen that it can be cut up
into several Uttle plants, each of them being weU
furnished with roots. If these are potted separately
and kept in a shady place for a week, they will be
found to have suffered nothing from their removal

from the parent plant, but will grow on as indepen-

dently as seedlings.

There is one very important advantage in increasing

plants in this way. Where plants are raised from

seed there is frequently much variety in the size and

form of the seedlings, and in the colour of the flowers.

On the other hand, by dividing the roots you insure

having an increased number of plants of exactly the

same variety.

Striking Cuttings.—A\'hat a gardener under-

stands by a " cutting " is any portion of a plant which

can be induced to throw out roots, and thus form a

separate plant. Small shoots from the sides are

usually taken for this purpose. Nevertheless a long

shoot may be cut up into short pieces, and, providing

that each piece contains two or three buds on it, there

need be no difficulty in making a plant out of everv

piece.

It will materially assist the intelligent cultivator

to understand the principle of growing plants from

cuttings, if he wiU keep before his mind the follow-

ing scrap of botanical knowledge. A complete plant

consists of three parts, a root, a stem, and a leaf. At
the place where the leaf joins the stem a bud is

formed, which grows into a shoot, having buds upon
its sides. At the base of these buds, roots are mora
readily emitted than at any other part of the plant.

If a piece of watercress he kept for a few days in a
phial of water, the glass of which is thin and clear,

rootlets will be seen growing out at the parts indi-

cated
; and if the piece of cress be suspended by a

thread, so that the base of only one leaf be im-
mersed in the water, the rootlets will be found only
coming out at that part. This part is botanically

called a node, meaning a knot or swelling in the

stem, and in striking cuttings onl}- one of these nodes
need be underground.

Until cuttings are fairly rooted they should be
carefully protected from the light of the sun, while,
at the same time, they are allowed the fuU benefit of
all its warmth. Sheets of newspaper will be found
to be efficient screens for this purpose.

WATERIVG.
If there he one portion of horticulture which

requires more care than another it is watering.
Protection against improper watering is an all-

importimt matter to plants in pots.

It takes some time to learn when a plant really
wants water, and how miich should be given, and
nothing short of a thoughtful consideration of all the
circumstances of each case Can enable any one to
answer these questions correctly. A beginner may
have been told over and over again, but he is very
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likely to forget, unless he understands clearly the
reason why a plant should want any water at all.

It must be rememhered that plants have the power
of giving off moistiu-e from their leaves. If this be
doubted, take a glass shade, laa-ge enough to cover
any smaU plant, hold the shade in front of a good
fire for a short time, so as to thoroughly di-y the
air inside it ; now put the shade over the plant, and
you will soon lose sight of the plant altogether ; the

inside of the shade has become covered with moisturei

which has evaporated from the leaves of the plant.

Now this evaporation is always going on in all

plants, and water must consequently be supplied to the

iX)ots in sufficient quantity to meet this drain upon
the leaves of the plant. If evaporation were always

going on at the same rate, it would be a very easy

matter to regulate to a nicety the quantity of water

which a plant should have given to it ; but this is

not the case. Plants gi-own in a Wardian case or

under a glass shade will not require any watering for

weeks or mouths, because the atmosphere in which

tliey grow is a very damp one, and under these cir-

cumstsmces there is but little evaporation from the

leaves. On the other hand, plants grown in a room

are in a dry atmosphere, which causes the plants to

part with a great deal of the moisture from their

tissues, and if this loss be not made good, the plant

will show it by its leaves hanging down in a flabby

condition. Hence the object of watering is to supply

a deficiency of fluids in the plant, and the quantity

of water to be given must be regulated by the losses

which the plant has sustained from evaporation.

But the quality of the water must not be over-

looked, or thought of no consequence. Of surface

waters, that which comes fi-om chalk hiHs is the worst

kind, because Ume is injurious to many plants. Eain-

water is unquestionably the best, and if that cannot

be procured, then use pond-water, prorided that the

pond is not supplied by a spring in it.

The temperature of the water is also of importance,

inasmuch as it should not be hotter or colder than

the air in which the plant is gi-owing. Water too

hot stimulates the plant unnaturally, and water too

cold checks its growth, in fact, gives it a chill.

Therefore care should be taken in watering that the

water is of a suitable temperature. Especially avoid

using spring-water, and water from a well, both of

which are too cold even for plants out of doors.

The time of the day at which watering should be

done is also to be thought of. During the colder half

of the year it is best to water in the morning, and

during the warmer half in the evening; in hot

weather, however, plants may need watering in the

morning also. This applies to the roots. Syringing

ovei- the leaves is another matter, and requires to be

done with discretion. If it should be necessai-y to do

it at all in winter, it should be done in the middle of
the day ; in the summer it should not be done before
the evening, as the sun is so hot that it might bum
the leaves if they were syringed earlier in the day.
In spring and autumn the morning is the best time,

but it must not be done too early.

PROTECTION OF PLAHTS.

Whether plants are grown inside or outside the
window-pane, the secret of their successful cultiva-

tion may be summed up in one word—protection.

It is too often forgotten that what we see of a plant

is not the whole plant, and that the im-isible part of

it requires at least as much care and attention as the

visible part. Most of us are aware that the part of

the plant which is above the ground requires pro-

tection at some time of its growth, protection from

sun, from wind, from hail, snow, or i-ain. But the

roots, which ai-e below the ground, must also be. pro-

tected. They require protection from heat and from

cold, from drowning and from drought, from improper

soil, and from vmsuitable manm-es. A plant requires

protection in the broadest sense of the word, as much
as a child, and the best cultivators will alwaj-s be those

who have devotedthe greatestattention to these points.

Protection from Sun.—It may seem strange

to hear that there can be too much sunlight, but

this is so. Some plants require to be always shaded

more or less, while others merely want screening

from the effects of -the sun dm-ing the hottest days in

summer. Plants in pots require shading from bright

sunlight much more than plants in the ground, be-

cause their roots, from being confined within a small

space, are more liable to get dry than those of plants

growing naturally, and when the r-oots are dry, the

plant is less able to bear heat or sunlight, and is more

quickly affected prejudicially, than if the roots were

in a condition to replace the moisture which has

been evaporated from the leaves. One cannot be

always watering the roots of a pot-plant, even if it

were desirable, but one may prevent the plant fi-om

being exhausted (from flagging, as gardeners call it)

by shading it.

These remarks have been made with reference to

plants in health and active growth. With much

greater force do they apply to plants in ill-health,

and to plants in which the vital actions have been

disturbed and checked, as, for instance, in re-potting

and in striking cuttings. In all such cases the

effects of strong sunlight are very damaging, and

plants thus out of health must for a time at least be

kept entirely in the shade.

"When it becomes necessary to place plants in the

shade, and there is no shady place to which they can
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be moved (which is by no means an uncommon ex-

perience with wiiidon- gardeners of limited means),

it follows that the shading must be brought to the

plants, and so fixed over them as to answer the

required purpose. There ai-e many ways in which

this can be done. Perhaps the cheapest form for a

window, where the plants are outside on the window-

sill, is a wire frame to hook into staples driven into

the wall upon either side of the window, the frame to

be covered with the material which is to give the

required shade.

In choosing a suitable material for temporary

shading, it would be a mistake to take any thick

closely-woven substance. It is not desirable to

obscure the light, the object should be to modifyand

subdue the brilliancy of the sun's rays, and this will

be best effected by using some light thin fabric with

an open texture, such as cheese-cloth, tiffany, frigi

domo, or some other similarly-made kind of flimsy

canvas. These materials are to be had in lengths of

twenty and thirty yards, and of widths varying from

thirty-six to ninety inches, most of them being one

or two yards wide. The prices range from 2Jd. to

8d. per square yard, according to substance and

quality. WooUeu matting is very eflicacious, but

more costly.

Apart from the need for shading in cases of

liability to injuring plants from exposure to a bui'ning

sun, there is a use in shading plants in flower which

must not be forgotten. It has the effect of keeping

plants in bloom for a much longer time than they

would last otherwise, and this is often a point of

much importance.

But shading, like every other blessing, may be

abused. It is only required when the sun is shining

very brightly. . Keeping it on at other times would

do harm to plants, and therefore there is discretion to

be exercised in the use of it. Plants always under

shade, even in summer time, would be in a most un-

natural position, and would be very liable to fall into

an unhealthy condition.

Protection from Drought.—A plant in a pot

is more liable to be injured by allowing its roots to

get dry than by any other neglect. The soil in

which a plant is grown in a garden only parts with
its moisture on the surface ; but the soil in a porous
pot is parting with its moisture from and through
the sides of the pot as well as on its surface. Hence
any plan which will diminish or prevent evaporation
from the sides of a porous pot must be better for

the health of the plant than the most regular and
judicious watering that could be given.

The use of flower-pots which have been glazed
outside is one way of obviating this difficulty, and
they should be used when they can be obtained.

But inasmuch as glazed pots are not everywhere

obtainable, and even when they are it is not always

expedient to shift a plant into one, the simplest plan

is to place the pot in which the plant is growing into

a pot two or three sizes larger, and to fill up the space

between them with moss. Although the outer pot

win now be just as much subjected to drying in-

fluences as th3 inner pot was before it was thus sur-

rounded, yet the inten'ening moss, when well wetted,

gives up its moisture much more slowly than earth

does, and consequently the wetted moss keeps the

soil in the inner pot moist for a long time, and pre-

vents the roots from being exposed to such frequent

alternations of wetness and dryness. Though natural

to plants under certain atmospheric conditions to be-

sometimes wet and sometimes dry at the root, yet it

is not natural that these changes should take place-

very frequently. And it is still more unnatural

that their roots should be dry when it has heea.

pouring with rain for some time, or that their roota

should be soaked with water in hot, dry weather.

While there is no denying the fact that a plant in a

pot is in an unnatural condition for growth and

flowering, at the same time it is not good gardenings

to allow the roots to remain dr}- when the atmos-

phere is loaded with moisture from rain, or to de-

luge the earth with water when the air is hot and

dry. The unnatural conditions in which a potted

plant exists, doubtless justify and demand the giving

and withholding of water at times and seasons

which do not correspond with the state of the at-

mosphere ; hut then these necessary deviations from
natural atmospheric conditions must be carried out

with moderation and discretion.

Protection from "Wind.—^Wind affects plants

in more than one way. The force of the wind, when
it blows hard, injmes them by dashing the leaves

and flowers against the bi'anches, and the branches

against each other, thus bruising the softer parts,

and often seriously damaging the whole plant. The
quantity of moisture in the wind depends mainly on
the direction whence it blows, and this has an impor-
tant influence over the gro-svth aiid health of plants.

Winds that blow over England fi'om the north-east,

east, and south-east, have, before reaching our
island, passed over large tracts of land, and in so

doing have yielded up much of their moisture, and
arrive here in a dry condition ; hence they are pre-

judicial to vegetation of all kinds, and particularly

so to plants placed in unprotected situations such as

windows. On the other hand, winds that blow from
the north-west, west, and south-west, come fresh

fi-om the Atlantic Ocean, and are laden with moisture,

which is favourable for cultivation and development
in all sorts of vegetable growths. There is, there-
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foie, good reason for protecting- window-plants from

the drying and withering etfects of all winds coming

from the eastward, and this may be done either hy
a screen of hardy evergreens in pots, or by a blind

of some closely-woren substance, or by a wooden

screen, ^^"hen, on the other hand, the wind comes

from the westward, it is best to leave window-plants

to the full benefit of its moisture-bea.ring influences.

It is fortvinate for us and for our plants that we have

much less easterly than "westerly winds. On the

average we have westerly winds for 223 day? out of

every 365, and only lOS days of easterly wind, the

remaining few days ha^-ing wind from either north

or south ; so that, roughly speaking, we have two

days of moist wind for every day of dry wind.

To this fact we may , in a great measure, attribute

the beauty and luxuriance of British' gardens com-

pared with those on the Continent.

There is yet another condition of the wind which

demands our consideration and attention, and that

is its temperature. This, of course, is dependent

to a large extent upon the season of the year, all

winds in winter being naturally colder than the

same winds in summer. But there are sometimes

temporary and local influences which afiect the tem-

perature of the wind. Thus, when icebergs come

further south than usual in the Atlantic Ocean, and

the wind blows over them before reaching our

shores, the wind which we are accustomed to regard

as a warm wind will then prove to be a very cold

one, and plants in exposed situations must then be

protected, if they are at aU tender.

The foregoing remarks refer to natural winds, and

concern plants out of doors. Cultivators of in-door

plants are not entirely unconcerned about these

matters, but they are very much interested in those

artificialwinds which we know as draughts. Open the

window of a warm room on a chilly day, and you at

once have a current of wind which is extremely pre-

judicial to plant-life, more perhaps from the sudden

change of temperature than from any other cause.

The air which is rushing in may not be drier than

that of the room ; it it be, it will do all the more

mischief, because it will rob the plants of some of

their moisture as well as chill them.

Protection from Bain, Hail, and Snow.—

Bain, if it be moderate, is beneficial to pot-plants

provided that they have not been just watered.

Heavy rain bruises the leaves and spoils their beauty

quite as much as a high wind does. HaU cuts holes

through the leaves of many plants, and snow, by its

weight, breaks ofE branches.

Partial protection is obtained in covered verandahs

and balconies ; and where the eaves of the roof pro-

ject far beyond the walls, a great deal of protection

is thus afiorded to plants on window-sills, especially

to those of the upper windows.

For plants in balconies and on window-siUs, there

is no better protection than a stout roller-blind fixed

to the wall of the house. It can be used not only as

a protection against hail, snow, or heavy rain, but

also against siin when it is very scorching. The

blind will protect the roots almost as much as it

does the branches, leaves, and flowers.

Protection from Heat and Cold. — The

stout roller-bUnd, recommended as a screen from

snow, hail, and heavy rain, will also be found of great

use as a protection for fiowers and leaves against ex-

tremes of heat and cold. The roots of pot-plants can

be protected against both by the use of double pots,

with a layer of dry moss or cocoa-nut fibre between

the two, or by 'keeping the pots in boxes of either

material. Something of this kind should be provided

for all plants in pots in very exposed situations.

If a plant should unfortunately get injured by

frost, it should upon no account be moved into a

warm place, as the sudden thawing of its frozen

juices would in all probability burst its tissues, and

either kill or seriously injure it. It should be put

in the coldest room in the house, or iu any place

where the temperature is only a few degrees above

freezing ; there it wUl thaw gradually, and may the

next iy be removed into its usual temperature,

when it wiH very probably be found to be none the

worse for its freezing.

Protection from Bust.—This is not an easy

matter to accomplish by means of any temporaiy

arrangement, since dust finds its way through most

kinds of canvas. Prevention is here better than

cirre; by prevention is meant removal from the

dusty atmosphere. Window-siUs of houses near a

road| over which there is much ti-aJBc, are especially

liable to dust, but there is not much harm in this

dust, as it is easily washed off by using a water-pot

with a fine rose. If the watering required to re-

move the dust is likely to make the roots too wet,

this difficulty can be got over by laying the plant

on its side before watering it, or by sUpping over the

stem of the plant a round piece of stout cardboard

with a sHt in it (Fig. 1-i). It should be rather

larger than the rim of the pot, and wUl, if pamted

with oil-paint, last a long time.

Another way is to have two semi- circles of card-

board, with a notch in each for the stem (Fig. 15).

Either of these plans will prevent too much water

going into the roots, which is particularly to be

avoided in the dry weather which prevails when

dust is plentiful. These cards are also useful when

you have to turn a plant upside down to dip it in a
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pail of insecticide, or to examine its roots ty re-

moving tlie pot.

The dust to which plants in rooms are exposed

from sweeping, or from a dance, is more hurtful

than external dust. The latter is all mineral dust,

and if not removed hy rain or the watering-pot, will

prohahly he shaken off hy the first hreeze. But in-

door dust is either animal (woollen or silk), or

vegetahle (linen or cotton) dust, and does not come
off so readily. Hence, it is hetter to remove plants

from a room where they are liahle to these influences.

Servants should he instructed, as an invariahle rule,

to remove plants from a room that they are going to

Kg. 14. Fig. 15.

sweep, into the hall or landing, and not to replace

them until the dust has settled. In some cases it

may he practicable to throw a dust-proof covering

over the plants in their places before sweeping be-

gins ; hut as this is liahle to be forgotten, it is

better to insist on the removal of the plants from the

room.

Aspect.—^Windows which face south and west
liave an advantage over those which face north and
cast. The great drawback to which plants placed

in windows facing east are exposed, is the compara-
tively sudden change of temperature. It is well

known that the coldest hour of the night is the hour
before sunrise. Plants, therefore, in an eastern

aspect are exposed to the warm rays of the morning
sun sooner than in any other position, and conse-
quently pass from a cold temperature to a warm one
in a shorter space of time than they would any-
where else. Although this may not he sufficiently

detrimental to some plants to prevent their bloom-
ing, yet it will be found that most half-hardy plants
flower better, and look more healthy, in a south or
west window.

The drawback to a north aspect is the absence of
direct sunlight. This suits Ferns admirably ; but
it does not suit flowering plants, which have, in this
aspect, a tendency to run to leaf instead of flower.
This is especially the case with Geraniums and Pe-
tunias, which will not bloom without plenty of sun-
light. Calceolarias and Fuchsias do better, and
flower fairly well ; if brought into bloom in a sunny
place, and then moved into a north window, they

will keep in bloom for a very long time. A north

aspect is, however, on the whole, more suitable for

plants grown for their foliage than for their flowers

;

nevertheless, it is too cold and sunless for Begonias,

while Moneywort, Ivy, and Virginian Creeper seem

quite happy when facing the north.

Plants which are most susceptible to change of

temperature should be grown in a westerly aspect-

because the change there is more gradual, and there-

fore less felt.

Many plants which are supposed to have been

killed by frost, have really been killed by aspect.

Their tissues have been burst by too sudden thawing

under the influence of a hot morning sun. The
same plants under a west wall would have been

none the worse for the frost, because the thawing

process would there have been slow and gradual.

Under the heading of aspect we have something

to say about position.

You may have been in a nursery garden when
some gentleman's gardener has been making a large

purchase of shrubs, and you will have noticed that

he is picking out those best suited to his purpose,

and tying on a label to each. You may fancy that

this is only to let the nurseryman see which
specimens he has selected, but there is another

object in his proceedings. Watch him closely, am!

you win observe that there is a coincidence between
the position of his label on the plants and the points

of the compass. If he is choosing shrubs that are to

go upon the north side of a pathway, it will be the

south side of the plants which will be most seen, and
consequently he is selecting in the nursery those

which seem to be best developed on that side, and
marking them on that side, so that when they are

re-planted they may find themselves in the same
position as that in which they had been growing.
If he is buying for more than one position, a single

letter (N, S, W, orE) on the label win enable him to

assort his shrubs on their arrival, and put each into

its proper position.

The reason for all this care is that, however care-

fully a plant may have been moved as regards injury
to or exposure of its roots, it is liable to have its

growth much checked by being turned round, or

planted in a different position to that in which it has
been growing.

All plants, whether in or out of pots, naturally
grow most and flower best on their south side,

because from that quarter they get most light
and most heat. If, therefore, you wish a plant to
bloom equally well on all sides, it- follows that
you must turn it every day or two, so that each
part of it in turn may have its share of southern
light and heat. Knowing, however, that this
change of position is more or less of a check to the
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development of the plant, -we should avoid doing it

with a new plant, or with one that has the reputation

of being a shyhloomer, untU we have the pleasure of

seeing it flower for the first time ; after that we can

afiord to experiment with it, even if we have not

been able to get any cuttings from it.

Period of Rest.—Plants require rest quite as

much as animals. Plants get their annual rest during

winter. Our winter months are December, January,

and February ; but June, July, and August are the

winter months of plants which come from the other

side of the equator, from South Africa, Australia, and

the southern parts of South America. These plants

should, therefore, be rested during our summer, and

stimulated into growth in our autumn, which is their

natm-al springtide.

From this it is erident that a good horticulturist

must of necessity have a general knowledge of

geography ; and further, that those cultivators who
iuive taken the pains to make themselves acquainted

with the physical geography of the parts of the

world from which their plants come, must hai'e

an immense advantage over those who have not

studied the range of temperature, the rainfall, the

seasons of drought, the surface-soils, and other

kindred matters which affect the growth and well-

being of plants.

The way to give a plant rest is to withhold it

from those influences which ordinarilj' excite growth,

such as light, heat, and moisture. It must not, how-

ever, be inferred from this statement that all plants

must be put into very dark, very cold, and very dry

places during their natural time of resting. Some

require only to be kept dry. The amount of light,

heat, and moisture under which plants rest best must

be learnt from books or from experts.

Troublesome Animals.—We prefer this title

to that of " noxious insects," because there are many

creatures that give trouble to gardeners, which have

no more right to be called insects than they have to

be called birds. If anj-thing that can fly is to

be called a fly, then a bird must be a fly ! A fly is

an insect with two wings ; therefore an aphis, which

has four wings, is not rightly called a fly any more

than a butterfly or a, ladybird. So also spiders,

which have eight legs, are often wrongly spoken of

as insects, seeing that true insects cannot possess

more than six legs. No doubt the caterpillars of

butterflies, and of some other insects, are furnished

with several pairs of false legs, which are usually

soft and fleshy, and are found near the tail, whereas

the six true legs are always observable just behind

the head.

The animals which mostly injure the roots of plants

are worms and caterpillars of beetles and moths.

Worms in a pot do harm to the roots principally by
their burrows, which admit more air under the soil

than is good for the roots, and which allow the water

when given to run off too quickly. The plant must
be inverted, and the pot tapped upwards and removed,

when theworms will usually be found lying on the part

of the earth that has been next to the pot, and can be
picked off. If they at once disappear into the earthy

the pot must he replaced and the soil weU watered

with lime-water, or (which is better) the plant stood

in a jar of lime-water up to its brim. As the lime-

water finds it way up the ball of earth, the woi-ms

will retire before it, and will all be found on the top,

when they should be at once removed. Lime-

water is made hy throwing two or three lumps of

freshly-bumt lime into a pail of water ; after it has

become quite clear it is fit for use. CaterpUUra

are usually found not fai- from the surface of the

earth ; if this part of the soil is loosened and shaken

off, and replaced with good leaf-mould, it will often

be the means of ridding the plant of caterpillars as

well as of manm-ing it.

Slugs generally keep undergroimd during the day

and commit their ravages at night. They should

therefore be searched for with a bull's-eye lamp

about U o'clock at night— 23 o'clock new style.

The animals which injure the stems, leaves, and

flowers of plants are aphis (or green fly), soft

coccus (or mealy bug), hard coccus (or scale), and

thrips, all of which are insects. Besides these there

is the so-caUed red spider, which is an acarus or

mite.

Washing with an insecticide, and subsequently

with clean water with the chill off, is the best means

to be adopted for removing these pests. There are

many kinds of insecticides advertised, all of them

more or less useful, all of them more or less ex-

pensive, considering that you can make an equally

effective fluid for much smaller cost.

BoU an ounce of quassia chips in three pints

of rain-water, and use it after it has been strained

and is cool. Plants dipped in this, sponged with it,

or syringed with it, will be speedily cleared of all

insects. If it is not easy to get quassia, an ounce of

tobacco may be substituted for it, and will he found

to be nearly as good.

A weak solution of paraffin in water is highly

effectual; but we cannot recommend its use fop

house gardening.

The fumes of burning sulphur are also an effica-

cious but dangerous method of killing insects, and

quite unsuitable for our present purpose.

Red spider is often a trouble to cultivators,

especially to giowers of Cacti ; the best thing to do

to get rid of them in such a case is to sprinkle a
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Jittle dry sulphur over the plant, which will drive

them away. This must be repeated whenever they

are observed.

Scale are likelj' to want a stiff brush to he used to

get them oft ; if not moved in some way, the insecti-

cide does not reach them.

Insects are more likely to be a source of trouble to

those growing plants in-doors than to persons whose

plants are exposed to wind and rain. Most of the

lusects which are injurious to in-door plants are

readily removable by syringing with rain-water, but

this is a remedy which an invalid cannot apply

usually. So also fumigation with smoke of tobacco

is not an amusement which wiU commend itself

to any lady confined to her room ; neither would she

care to dust her plants over with tobacco-powder,

which is another means of destroying insects. But

there are other methods which may be adopted.

crock. This should be repeated several times, using

the same fluid over and over again, until no more

live insects can be seen on the plant. After this, .the

plant should he similarly washed two or three times

with water slightly warmed, and thus the plant will

derive no injury from the process.

Where it is not inconvenient to move the infected

plants into another room in which they can be

fumigated with tobacco-smoke, the following method,

devised by Mr. I. C. Xiven, curator of the Botanic

Gardens at Hull, deserves to he recorded for its

simplicity and effectiveness. Lay your plants care-

fully on their sides in the bottom of a washing-tub^

over which stretch a towel that has previously been

well wetted. FiU a long large claj- pipe—a " church-

warden"—with tobacco, and then light it. "Wien
thoroughly alight, put the stem of the pipe under

one edge of the towel, and push the mouthpiece

Pig. 16. Fig. 17.- Fir. 18.

One is to immerse the plant in water, or in some

fluid destructive to insect-life, which will not injure

the plant. This, however, is not always easily

done in a room without the risk of making a mess.

The easiest and least troublesome plan is touse a soft

brush with some destructive wash, strong enough to

kill the insects, but not strong enough to hurt the

plant. Soap-suds, made by dissolving an ounce of

soft soap in a quart of hot water, and applied, when
you can only just bear your finger in it, with a
camel's-hair brush, will be found very killing.

Where it is practicable to immerse the plant, no
doubt the insects are removed or destroyed much
more expeditiously. It will be well therefore to

•explain how this should be done. First lay down on
the carpet several sheets of newspaper put out

to their full size, or, better still, a large square of oil-

cloth or American leather. Upon this place a foot-

pan or bread-crock, over which you must hold the

plant horizontally, with the palm and fingers of the
left hand covering the soil to prevent its falling out.

If the soil is much below the edge of the pot, this

space must he filled up with moss or with crumpled
pieces of paper, so that the soil may be kept firmly

in its place. Having a large jug full of the fluid to

be used, the right hand is free to pour tliis over
the plant, thus washing off the insects into a pan or

down to the bottom of the tub, and as near the

centre as you can. Fold two or three thicknesses of

a cloth over the bowl of the pipe, and through these

blow into the pipe. The inside of the tub wiU
quickly be filled with smoke in which no aphis,

thrips, or red spider can survive for more than a few
minutes. The leaves of the plants must be quite dry
before they are put in.

Fluid insecticides may be applied in a small way
by means of a couple of glass tubes fastened at right

angles to each other, as shown in Fig. 16. If the

vertical tube be immersed in any fluid, and the hori-

zontal one be blown through, it wiU cause the fluid

to be distributed in the form of minute spray. By
this means the branches affected with insects can

have the spray directed upon them without its going
all over the plant.

They are to be bought in the form indicated in

Fig. 17, which is a convenient form of using them.
Fig. 1 8 shows another modification of this instru-

ment, where the blowing is done hy squeezing a

hollow india-rubber hall. This may suit invalids;

but most people will prefer to use the mouth.

TroulDlesome Plants Under this term we
merely refer to parasitical plants, and of these fortu-

nately there are very few. Mildew is a general term
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ior these microscopic plants, whicli nearly aU come
•under the genua Eriisiphe.

MUdew is invariably unused by keeping plants in

an atmosphere Avhich is too damp, or the roots too

dry, and in which there is little or no cii-culation

of air. It is rarely found where there is any
draught or current of air. Roses are particulai-ly

liable to it.

The best cure for it is to dust flowers of sulphur

over the part affected, and this should be done as

soon as possible ; for these minute fungi grow and
spread with wonderful rapidity, and the sooner they

are killed the less will be the injui-y to the plant.

THE HARDY FRUIT GARDEN.
Bt D, T, Fish, assisted by William Cabuichael.

THE OENERAL CULTIVATION OF THE APPLE.

HAYINGr planted the trees in proper soil, in the

most skilful manner, pruned and trained

them into form, and moulded them into fertility,

there are yet several things to be attended to,

that may be most properly designated general culti-

vation. Among these the more important are sur-

face mulching, watering, protection of the blossom,

thinning the fruit, perfect development of the fruit,

tests of ripeness, gathering, 'storing, and packing.

Mulching.—On light soils and in diy localities,

few practices are more useful in Apple cultm'e than

the application of a surface mulch. It may consist

of almost anything, from moss or short glass to

sheer manure. The first would be chiefly conserva-

tative and passive ; the second, active and manurial.

It would be difSeult to say which of those qualities

in mulches are the more useful. The first conserves

the strength and moisture of the soil, the latter adds

to its strength, while also husbanding its moisture.

Both classes of mulch also exert a third effect, per-

haps of equal or greater cultural importance than

either of the two named. They attract the roots

near to the surface, and keep them there ; for though

it be true, as so clearly shown in our Life-History of

Plants, that roots naturally, and in spite at times

of many obstacles, dig their way downwards, it is

equally" true, though not to the same extent or de-

gree, that they wiLL come up into surface mulches, if

of tempting quality and properly applied. And this

apparently on the vulgar principle, by no means

confined to the roots of plants, of finding their way

to the best larder, and having found it, remaining in

it. But unprofessional readers wiU naturally ask

what is a mulch ? It is, in brief, a layer of manuic or

other loose material, spread over the surface of the

ground. In practice, muldies A-ary as much in

thickness as in quality. They range in depth from

an inch to six inches or more. Three inches is a

good average depth. If too fleet, a week's drought

shrivels them up into worthlessness or nothingness

;

if too deep, they lose somewhat of their efficiency.

As a mulch to be tttective must be composed of

loose, and consequently slow- conducting materials,

the soil under a deep miihh in summer would

rise but little above its normal winter temperature.

A deep mulch consequently means a cold root-run,

which might suit Apples well in Devonshu-e, and

chill them into canker and mUdew in Cumberland or

Scotland. In fact, in the North, say beyond York,

the roots of Apple-trees need little or no mulches,

and those applied should be finer—that is, less

powerful—than those used in the Midland or

Southern Counties.

Materials for Mulches. — Partially decom-

posed hot-bed and farm-yard manm-es, spent mush-

room beds, and leaves of trees, rough cocoa-fibre

refuse, wood and coal ashes, moss, short grass, long

Htter, turfy loam, or other loose soil, spent tan,

rotten rags, or other refuse, are among the cheapest

and most efficient materials for mulches. "Where

the soil is poor, and the trees are weakly, the

stronger of the above, or even a thin surface cover-

ing of horse-droppings, sheep and cow manure, hen

or pigeon's dung may be used. The two latter,

however, should be mixed with four times then-

bulk of fresh loam, and allowed to decompose for

six or twelve months before being appKed to Apple

or other trees ; otherwise such powerful stimulants

fail to attract the roots, and should they do so, would

greatly injm-e them, being so powerful as to bm-n

them, as gardeners call it. Of course, exposure on

the sui-face quickly decomposes and sweetens the

manm-es, but unless under exceptional circumstances

the lighter mulches, such as spent mushroom-beds,

cocoa-fibre refuse, and old hot-beds, are the more

suitable for Apple and other fruit trees.

"Watering.—During spells of drought, one or

more good soakings of water are of the greatest use

to Apple-trees. True, the surface mulching by

checking evaporation renders less water necessary

;

it also renders artificial watering far more efficient

by conserving the whole of it for the use of the

roots. By checking evaporation, it also keeps the

roots warm—a point of great moment^for one of

the greatest drawbacks to copious waterings in the

open air during bright, hot weather, is the chill

thus given to the roots through the energy of evapo-

ration from the moist surface.
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Hence, roots under mulches enjoy comparative

imiformity of temperature, and escape all those ex-

tremes so injurious to fruit and other trees and

plants.

Sewage, house-slops, soap-suds, or manure-waters

made of different droppings, soot, guano, and bone-

dust, dissolved bones, &c., are better than clean water.

As to the strength of these and other manures,

weak and often is a good safe rule; especially

must this be adopted with drainage from stables,

piggeries, &c. From six to a dozen parts of clean,

soft, rain or river water, to one of such manures, is

sufficiently strong for Apple or other fruit trees ; for

guano-water, dissolved hones, &c., an ounce to a

gallon is a safe measure. Two pecks of pigs',sheep's,

cows', and one of fowls' or pigeons' droppings, to

an eighteen-gallon cask of water, is sufficient.

Importance of Thorough "Waterings.—
Sufficient should he given to penetrate through the

entire mass of roots; how much that may need

will depend on circumstances ; four gallons may be

ample for a cordon, while a hundred may be needed

for a full-sized Apple-tree in an orchard. Unless

the watering is thorough, it had better be dispensed

with. Driblets are worse than useless ; they simply

tempt and tantalise the roots to their destruction.

One thorough watering may double the weight of

the Ajpple crop ; a dozen driblets may end in most

of the crop dropping before ripe, and a weakly mil-

dewed condition of tree.

Water, too, in dull, or even showery weather if

possible. This may seem strange advice to give,

but it is sound nevertheless. The water wiU do

twice the amount of good while the tops are thus

placed en rapport with the roots, luxuriating in

a welcome flood of water. Flooding is in fact a

better word than watering to designate the proper

mode and extent of watering fruit-trees ; and ap-

plied in this copious sen^e, it will seldom be needful

to water Apple-trees more than twice, or at the most

thrice during the driest season. In normal seasons

one good watering in July will probably suffice.

Protection of the Blossom.—^With dwarfing

stocks and miniature trees, some slight protection to

the blossoms against the destructive effect of late

spring frosts becomes practicable and easj'. Any
sort of thin canvas or bunting, wool-work, or other

netting, is suitable for this purpose. And in the

case of an Apple orchard of dwarf bushes or cordons,

the whole could be covered over easily, with a few
posts and rails used for a framework ; the canvas

could then be made portable on rollers or otherwise.

In the case of wall and espalier trees, or cordons,

protection is stiU more simple and easy. A few

newspapers have proved quite efficient against ten

degrees of frost, and fortunately, when protection is

most needed, that is on clear, frosty nights, neither

wind nor rain is apt to displace or render the

paper useless.

Better even than papers are a few boughs of Yew,

Spruce, or other evergreen tree. Laurel, or other

boughs. These may be laid on loosely, or stood up

over cordon or other trees, with a minimum of

labour and of trouble, and a maximum of success,

in protecting the blossoms against any frost that is

likely to occur.

All this may seem troublesome work to the unini-

tiated, but once done it is the more easily repeated

;

and such flimsy and universally available means of

protection have proved themselves more efficient

than the more ponderous and costly systems that

have yet been devised. Some, indeed, reason and

act as if no' protection were needed, or as if no

amount of it could save the crops. But seeing is

believing in such matters, and the writer has again

ajid again gathered good crops of Apples by means

of those simple modes of protection, while unpro-

tected trees all round have been fruitless.

Thinning of the Pruit.—This is a far more

pleasant matter than that of protecting the blooms.

But it is almost equally important, if fruit of full

size and the highest quaUty is desired. And few

sights are more painful to the skUful pomologist

than that of trees broken down by crops of small-

sized and consequently worthless fruit, when judi-

cious timely thinning would have sa-(red the trees

from disflgurement, and furnished reasonably heavy

crops of the highest quality. .

Nor is it only the current year's crops that sufier

deterioration ; the trees themselves are often crip-

pled, almost ruined, for a series of years, if not for

life, by one or more enormous crops.

The modem methods of forcing and intensify-

ing fertility have strengthened the necessity for the

prompt and vigorous thinning of the fruit. The
Apple flowers in bunches or trusses of flowers vary-

ing from three to a dozen, and it is only reasonable

to suppose that if all remained on the spur, room
could not be foimd for a fourth part of them. As
modem culture aims at multipljTng fruit-spurs

until the tree is closely covered with them from base

to summit, it follows that should the blossom set

freely, occasionally the entire crop is dropped in

this way. Too many mouths in the food-basket

have exhausted the supplies, and the embryo fruits

are starved off «i masse.

Such contretemps may be avoided, or mitigated

within the range of a useful crop, by timely

thinning.
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The Time to Thin Apples.—It is safer to com-
plete the process at two or three times at an interval
of two or thi-eo months. So soon as fairly set, say
towards the end of May or early in June, carefully
go over the trees, and gently shake them, or agitata
with a light touch of hand or finger. Any that faU
ofl are those that the tree would in any case have
given notice to quit. Then observe any that show a
tinge of yeUow in the stems. These are also doomed
to fail and should be removed. If stiU too many
are left, reduce the numbers still further by the re-

moval of all small, misshapen, or ill-placed fruit . So
far the thinning has been confined to those already

doomed by the tree itself to be either removed, or

become comparatively worthless if left on the tree.

Artificial thinning may be said to begin at this

point, to be afterwards carried far beyond it. With
a pair of sharp-pointed scissoi-s reduce the Apples
to one, two, or three on a shoot, according to the

strength of the tree and the distance apart of the

fruit-spurs. About three of the largest, most per-

fectly formed, healthiest and best-placed Apples on
a branch will prove a good average. The summer
varieties will need no more thinning, but late

Apples should be gone over again in July, and any
malformed or very small fruit removed. If the

crop then seems too heavy, or any of the fruit are

so placed as to unduly crush each other, a few more
may be taken off. This timely reduction of the

weight of the crop, and its adaptation to the vital

force of the tree, combined with timely watering of

the trees should they be dry, will generally prevent

premature dropping in the autumn, and finish the

fruit perfect in form and filled with quality.

Perfect Development of the Truit.—AH
the culture given will tend to this result. Mulching

and watering will pro\-ide continuous and plentiful

supplies of food, and the thinning will lessen the

nimiber of consumers, and adjust the- resources of

the trees to the demands made upon them. StQl,

something more may be done to foster the perfect

develupment of the fruit. For example, the leaves

may be kept clean, any that unduly shade the fruit

may be removed, all small shoots should be taken

off, and the stronger ones finally cut back, so as to

allow the fullest possible access of light and air to

the fruit. Fresh supplies of manure may also be

applied to the roots.

The keeping of the leaves clean is of the- utmost

importance in or near towns, or close to public and

consequently dusty roads. Again and a^in have

we seen Apple or other trees refusing to thrive

under such circumstances. They were simply half-

choked with dirt, their leaves, branohlets, and fruits

were white as if mildewed over with sheer dust.

60

Contiguity to manufactm-ing centres varies the colour

and aggravates the evil nature of the dust by adding
soot and other abominations to it. Now, the best

remedy for all this suffocating foulness is a hose

from the water-main, or a gai'den engine of con-

siderable size and force. A daily wash overhead at

eventide, sending the water on with all the force at

command, will keep the leaves and stems and fruit

clean, and create and sustain a genial local atmo-

sphere most favourable for the full development of

the fruit.

The Removal of Fruit-shading Leaves
Some look upon it as sacrilege to remove any leaves.

They are the lite, lungs, and heart of trees. Yes, all

very true ; still, there may be too many, and placed

in inconvenient positions. Hence, when too thick,

thin them, and when keeping off the light and heat

of the sun, remove them, is advice as scientifically

sound as it is practically useful. The leaves may
also be bent under, or out of the way of the fruit,

where it might not be wise to remove a fine leaf

that is developing a fruit-bud for next year.

A great accession of light and air to the fruit may
also be obtained by the entire removal of all small

and hence useless shoots in its immediate neigh-

bourhood. The stronger shoots may also be cut hard

back to within three or four buds of their base in

August or September, without much risk of forcing

the remaining buds to break dm-ing the current

season. But if through the character of the season,

or other circumstances, there is any such risk, then

these shoots can be broken almost through, and the

top thrust out of the way of the fruit. The weakly

life of the broken top will prevent the risk of forcing

the buds to break at the base of the shoot. Besides,

it will neither be needful nor desirable to cut or bend

all the shoots back so far as those in the immediate^

neighbourhood of the swelling and finishing Apples.

By such means every ray of light and heat may be

brought to bear on the Apples, to the enlargement of

their size and the improvement of their flavour.

Occasionally, with all due care and skill in

the thinning of the fruit, it will be found that as

they near the finishing stage the tree is over-

weighted. If there seems the slightest fear of this

after the final thinning, the surface soil should

be removed for a few inches, and a coating or

mulching of good manure applied in its stead. If

this is well watered home at once, much of the

strength of the manure will at once be conveyed to

the roots, to stimulate them in forwarding more and

richer supplies of food to the fruit. Liquid manure is

equally useful and still more immediate in its action,

and the dose can be repeated as the state of the fruit

and the trees seem to require. This special watering.
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or waterings, however, differs from those already

referred to, in heing for the benefit of the fruit

rather than of the trees. Strong manure - water,

however, should not be given within a month of the

time of gathering.

Tests of Kipeness.—These are less easily

applied than many practical men suppose. Some

insist on full size and colour, but both may be

attained long before the Apples are ripe enough to

gather. Besides, the same Apples in the same garden

are seldom exactly alike in size and colour two seasons

running. Climate as well as site, soil, culture, result

in wide diversities of size and great variations in

colouring. So much are Apples modified by such

changing conditions, that skilled pomologists have

often considerable difficulty in identifying the same

variety of Apples grown and shown over such wide

areas as Exeter, London, Manchester, and Edin-

burgh. Fortunately, however, there are at least

four tests of maturity that are as constant as they

are trustworthy. These may be defined as the drop,

touch, seed, and flavour tests.

The first is infallible, unless brought about by

disease, treatment, or insects. Canker and mildew

may both cause Apple-trees to drop their fruit pre-

maturely. Over-cropping, or scarcity of food or

water, may also cause the fruit to drop. Maggots,

again, seem to bore their way through the connect-

ing link or line between the tree and its fruit, and

maggoty Apples fall in showers. In this case, how-

over, the maggot hastens maturity, such as it is, and

the fruit can hardly be said to fall before it has

reached the stage of maggot-induced ripeness.

But apart from these extraneous causes of natural

falling, the drop test is a sure and certain one, the

tree's notice to quit being an absolute proof of the

maturity of its produce.

Unfortunately, the drop test is of comparatively

limited application. Only the summer or early

autumn varieties can be subjected to it, and so soon

as sufficient of these drop to demonstrate that the

bulk of the crop .is ripe, it should be carefully

gathered and not allowed to fall.

The Touoll Test.—This is of far wider appli-

cation, and applies to the bulk, of Apples and Pears.

It requires, however, considerabln ekiU in the using.

The touch of pomologists differs as widely as hand-

shaking in society, that is from a one-fingered tip to

the veritable wring of a steel-like vice. Now our

Apple maturity touch test can hardly be too gently

applied. A simple lifting up or change of position

of the fruit, and it falls in the hand. Try a few
more ; and if the result is similar, gather the crop

with confidence that it is ripe enough for storing
;

but should the fruit cling to the branch, and refuse

to come off without a portion of the spur with

leaves adhering to it, leave the fruit on the tree,

unless compelled by approaching frost to gather

them.

The Seed Test.—Cut a few fruit into halves,

and carefully examine and test the seeds ; if they are

plump, brown, and relatively hajd to former seeds,

the fruit may be gathered with perfect security if it

is readily separated from the tree as well.

Unless the last test is present, examine the seeds

afresh, and unless compelled by weather or lateness

of the season, give the fruit the benefit of any

doubt that arises, and leave the . Apples on the trees

as long as possible.

The Flavour Test. — Unfortunately, this is

only available where it is least needed, that is,

among the earlier Apples ; the later ones have two

chief stages of maturitj'—one that indicates the

time to gather them, the other the time to eat them.

Hence, many of our best Apples are gathered long

before they are fit to eat.

The ripening process, being after a certain stage

as much chemical as vital, goes on to completion

after the fruits are removed from the trees.

This fact, however, by no means lessens the im-

portance of gathering late Apples at the proper

time; for if gathered too early, the conversion of

acids into saccharine matter can never be perfected

;

the fruits also shrivel, and lose much of their weight

as well as their beauty. The fiavour test, however,

determines with absolute certainty the exact time to

gather summer Apples, as well as the season for

eating all others. If more generally applied, early

Apples would generally be gathered before they

reach to the drop test ; for it may be taken as abso-

lutely proved that they either reach their most re-

freshing and aromatic state before they drop, or

develop it after gathering, if gathered a week or

ten days before the tree itself easts them off. For

it should be borne in mind that the tree con-

cerns itself only with maturing the seed, and has no

care nor interest in the fleshy envelope (our edible

Apple) in which the seed is embedded.

Gathering. — The careful cultivator and all

amateur growers of Apples will, of course, carefully

gather the fruit by hand. It should also be laid in

flat baskets, lined with moss or cotton wool, as

every bruise will hasten decomposition and lower

quality. Orchardists, on a large scale, very often

gather roughly, shaking down the fruit, and pack-

ing in packs, or large baskets. If converted into

cider, or sold and consumed at once, it matters less,
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though it seems a pity to injure good fruit for lack
of a little more time and care in gathering. Jlany
of the growers for market and the larger private
growers, however, gather their fruit with care, and
skilfully pack in hushel or other baskets and hoxes
at once, to avoid further risks of bruising and conse-
quent injury. Gentle gathering and smooth carriage
are very important to the good and sound keeping
of the fruit. The former is also of great moment to

the trees. By rough gathering, smashing the fruit

down with sticks, &c., not only is the current crop

ruined in the harvesting, but the succeeding year's

crop grealiy lessened by the wholesale destruction

of fruit-buds. The amateur and true devotee to

fruit-culture is not likely to hasten over the gather-

ing of his fruit, which he wiU probably find his

highest horticultural pleasure of the year.

The Packing of Apples.—Very much has

been said on this vexed subject ; fierce paper wars

have been waged over boxes and baskets of different

forms and sizes, and yet wider diversities of opinion

have been manifested over the packing materials as

buffers between the fruit to prevent them from
being bruised in transit. Hay, straw, chaif, paper

(shavings, sawdust, cotton-wool, moss, malt combs, dry

earth, cocoa-fibre refuse, &c., have all been recom-

mended for this purpose. The Americems have well-

nigh settled the matter in their own characteristic

fashion, by ignoring all our old-world practices and

experiences. They simply put their Apples into

barrels, heaping them up untE they form a flat cone

in the centre, considerably above the level of the

head ; then by slow pressure the head is forced in

or on, and the Apples despatched thus all over the

world. And, strange to say, they arrive by hun-

dreds or thousands in all our great markets, packed

in this rough-and-ready fashion, without serious

bruising or loss. In fact, the Newtown Pippins

in Covent Garden are as fresh and free from bruises

after crossing the Atlantic as are our Ribstons and

Orange Pippins that have travelled but a few miles.

The great evil of most bufiers for Apples and other

fruit arises, as it were, out of their merits, that is,

their sofbiess and elasticity. During the strain of a

rough or long journey, they give way, the fruits

thus have room to move, and hence the bruising.

Fortunately Apples, in sound condition, may be laid

sufSciently close together to prevent their movement

without injuriously bruising each other, especially

if carefully placed in peck or bushel baskets, boxes,

or, better than either, barrels.

Another great evil from the use of buffers for

packing Apples or other fruit arises from the flavour

they impart to the fruit, and which is seldom wholly

got rid of if the Apples remain packed up for any

length of time. Hence on the whole the success

of packing Apples in small baskets, boxes, or barrels,

and using nothing between them, if packed sufli-

cieutly firm to prevent the Apples moving during

the journey. The open-topped low bushel baskets,

so largely used in Covent Garden and other markets,

ai-e also admirably adapted for sending Apples long

distances by road or rail.

The Storing of Apples.—For home use the

packing stage is dispensed with, and the fruit is car-

ried in open baskets to the place of storage. Any
cool, moderately dry room, garret or cellar, where a

regular temperatme of 45" can be maintained in all

weathers, is well adapted for the safe storage and

long keeping of Apples. If the garret is used,

special precautions must be taken against excessive

dryness, and severe alternations of temperature : if

the cellar, it may prove too damp. No place, how-

ever, proves a better Apple-store than a dry, frost-

proof cellar ; a spare bed-room or larder also proves

almost equally suitable. In both, however, the

strong odour of Apples may prove objectionable. In
farm-houses, there are few more suitable places than

a granarj', fitted with close or latticed shelves along

the side or end walls. In orchai'ds or gardens where

Apples are grown on a large scale, special places will

be built or fitted up as fruit-rooms, wholly devoted to

these fruits. Sometimes roots and seeds are stored

•with fruit, but this is objectionable, as fruits are

specially sensitive to the giving and taking and long

retention of odours.

Hence the importance of storing Apples in a place

by themselves if possible, and especially away from

strong-smelling matters, such as Carrots, Parsnips,

Onions, or other roots. One of the worst modes of

storing Apples is in a huge heap on the floor, lying

on and covered over with straw. They can, however,

be kept in many ways, as in drawers, boxes, jars,

flower-pots, and other modes. One of the oldest-

fashioned and still most successful methods of storing

the very late varieties is to place them in jars, put

a piece of slate over them, and burj- them in the

ground a foot or so under the surface, so as to be free

from frost. Packing in dry sawdust, &c., is now

generally abolished, as is the use of elastic beds of

dry moss or other substances.

Deal shelves are also objectionable, as the odour

of resin goes into the Apples by contact, and also

through the odour exhaled. '\Miite wood, as it is

called, such as Lime, Sycamore, and Poplar, forms

the best shelves. And if deal or any other wood is

used, it should be painted at least three times, and

varnished over; this varnish prevents the taste or

odour of paint passing into the Apples, and such

shelves in lattice of three or four inch splints, with
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an inch or an inch and a half space between the

splints, is the most cleanly and suitable. We have-

seen Apple-rooms fitted with ranges of shallow shelf

-

drawers, thus made with bottoms of open lattice or

lath-work, so as to pull out singly at pleasure, and at

such distances as to allow two or three inches between

the tops of the Apples and the shelf next overhead.

Where large crops are gathered, such an arrange-

ment will store away an immense quantity of

Apples in moderate space, aU the fruit being per-

fectly accessible singly, and with plenty of air-space

between.

The great points in Apple or other fruit stores are,

miiformity of temperature and a moderately diy

atmosphere.

All choice fruit should be laid in single file. Com-

moner and the earlier iitchen Apples, such as Lord

Suffield, might be stored three deep. Were space

sufficient, however, all would keep longer one deep.

The old system of sweating Apples in large masses

to hasten and heighten maturity is wholly abolished.

It landed myriads of the finest fruit in sheer rotten-

ne.i, and lowered the quality of any that escaped

destruction. Not bat that extra heat may be applied

to small quantities of Apples to hasten maturity when
wanted. A warm comer in a kitchen, or other hot

place, such as a stable ; the fruit being placed in jars,

hermetically sealed, plunged in a hot-bed of 70° or

80", or placed in a hot frame or house, may be thus

ripened a week or a month before its natural season

if wanted. But this should be exceptional, and each

fruit, as a rule, should be coolly stored till its natural

season arrives. Earth-storage, alrea,dy referred to,

retards the natural season of fruit almost as efEec-

tually as hot storage hastens it ; and both, and even

more extreme cold, may be employed to extend the

season of Apples at both ends, and thus the more

easily girdle the year round wit?i this, the most

popular and useful of all ovir fruits.

Lest any should be discouraged from growing

Apples by the instructions in general culture here

set forth, it may be added in conclusion that few
fruit-trees are more able to take care of themselves

than the Apple, if planted in good soil and a favour-

able site, and that the bulk of our orchard Apples

really receive little or no attention in the way of

cultivation, and yet go on growing and fruiting for

a halt, or even a whole century. Still, for garden

culture, and especially in the neighbourhood of large

towns, where it is most desirable to introduce some
of the smaller forms of Apple into every villa garden,

all the practical advice here given wiU be found

useful in enabling the petit cultivator to grow and
eat as good or better Apples than the grower of

acres under more favoured conditions of soil, site,

and climate.

HOT-HOUSE OE STOYE PLANTS.
By WiiiiAM Hugh Gowee.

Bambusa A family of gigantic grasses, mostly

natives of tropical countries, several species of which

are simply invaluable to the inhabitants of the

countries in which they grow; they are plants of

very rapid growth, and extremely beautiful as

decorative objects. -B. amndinaeea is the most

common, and at the same time perhaps the most

useful, as from it even houses and all domestic

utensils are made, and the slender-stemmed species

have lately become common in this country as

bamboo canes, and are used as walking-canes, and

for garden-sticks. B. ortmdinacea attains a height of

upwards of a hundred feet, and grows at the rate of

six or seven inshes per day. Bamboos present a

distinct and feathery appearance, and produce a

beautiful contrast of foliage when grown with other

plants; and although some species require to be

grown in the hot-house during the whole year,

others of dwarfer growth, and from more temperate

regions than the species already mentioned, will not

only thrive in a cool house, but form beautiful

ornaments in the sub-tropical garden in the open air

during the summer months. Bamboos have all

more or less the same general aspect, but differ con-

siderably in the size and colour of their stems. The
most beautiful are

—

B. arandinacea.
B. aurea.
B. ednlls.
B. Portnnei variegata.
B. gigantea.

B. Japouica.
B. uigia.
B. Simonii.
B. viridi-glaucescens.

Barringtonia. — This genus is named in

honour of the celebrated antiquarj-, the Hon. Daines

Barrington; they are xisually placed in the order

MyrtacecB, but with a few other allied plants have

been separated from these, and established as a,

distinct order under the name of Barringtoniacea.

Barringtonias are bold-growing, handsome plants,

which attain the proportions of large forest trees,

and when in flower are extremely handsome; it is,

however, for their majestic appearance as young
plants that we introduce them to the notice of our

readers. These plants are distributed through

various parts of India and the Indian islands ; one

or two species extend to Northern Australia ; and
one species has been found in Eastern Africa. They
all enjoy strong moist heat, and sho\dd be potted in

loam, peat, and sand.

B. speciosa.—This is perhaps the most beautiful

species in the genus, although B. racemosa is a
beautiful companion, with a similar habit of growth

;

it attains a height of from twenty to fifty feet, but
as a young plant one or two feet high it has few
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rivals; leaves alternate, oblong . obtuse, one to two
feet long, tkick and fleshy, deep shining green onthe upper side, paler below. Moluccas.

BeaucMnea—A genus of large-growing plants
belongmg to the Liliaceous order; they are at once
cunous and
handsome

;

the stems are

erect, many
feet high, and
the base is

much swollen

into a woody
bulbif orm
mass, the
summitbeing
crowned with

a very large

head of pen-

dent ensiform
leaves.

Beaucar-
neas are all

natives of

Slexico, and
require an
abundant
supply of water during
the summer season, but
during the winter little

or none is required. Pot
in rich sandy loam, and
drain the pots or tubs

well in order to carry

oS the water rapidly.

Temperature of the In-

termediate House.

S. glauca.—This spe-

cies is sometimes called

B. strlcta ; the leaved

are pendulous, narrow,

about three feet long,

and very glaucous; the

variety latifolia has

broader leaves, and a much stouter stem. Mexico.

S. gracilis.—^An elegant, slender-growing plant,

with straight narrow leaves, slightly channelled in

fi'ont, and bright green. Mexico.

B. lo>iffifo7ium.—Ttaa is a magnificent and bold-

growing plant, with broad recurved leaves some

nine or ten feet in length, bright green in colom-.

Mexico.

B. reemrifolia, sometimes called B. tuberculata.—It

bears a Isirge head of long and tapeiing recurved

leaves of a bright green hue. Mexico.
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Begonia.—A genus of plants giving its name
to the order {Begoniacea), and it commemorates the
labours of M. Begon, a Frenchman, who did very
much towards the advancement of botanical science.
One section of this genus (tuberous-rooted) has been
ti-eated as a "florist's flower" in the first volume

of this work,

and must ne-

cessarily be

omitted here.

Begonias are

popularly
known as
" Elephants'

Ears," which
name has
been given
them from
the shape of

their leaves.

It is a very

large family,

being widely

J^ distributed

over the four

quarters of

the globe, al-

though, until

recently, Africa was sup-

posed to possess none;
now, however, both
South Africa and the

AVest Coast have contri-

buted some handsome
and remarkable kinds.

There are sevei'al dis-

tinct groups of these

plants : thus the tuber-

ous - rooted — these are

purely summer bloomers

;

then we have the orna-

mental-leaved group, of

which B. Bex is the type,

and from which such

beautiful variations have
been produced, and tbe flowers of which, although

nearly always white, are very handsome ; and,

thirdly, there is the old-fashioned group of flowering

kinds, which our grandfathers grew and greatly de-

lighted in, and which, for the most part, dis-

play their beauties all through the dreary winter

months. The ornamental-leaved group cannot well

be oveiTated for the extreme beauty of its foli-

age ; the parent of these, B. Bex, is beautifully

portrayed in our coloured plate. These plants

are splendid ornaments when grown large, either for
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the decoration of the stove or for exhibition pur-

poses. They may he grown small and used as

window plants, where they are really charming

subjects. In ferneries they flourish vigorously, and

produce a grand effect, their splendid banded leaves

being beautifully relieved by the fern-fronds ; whilst

as Wardian-ease plants they are unequalled if the

atmosphere is not kept too hea^-ily charged with

moisture. Prom experience we know they thrive

well in the open air during the summer months, the

writer of these remarks having used them in this

way on a sheltered piece of rockwork twenty-five

years ago.

Begonias require to be grown freely and well,

otherwise they, like many
other of the soft - wooded
class of stove-plants, present

a very miserable and weedy
appearance. The flowering

group requires to he cut back
directly the blooms are all

past, the sou shaken from
their roots, and re-potted in

as small pots as it is possible

to get them, and then from
time to time, as they require

it, shifted into larger sizes,

until the plant has become a

good specimen, when it will

produce an abundance of

flowers all through the winter
months. The heat of the In-
termediate House win suit

these plants well, and the
soil they flourish in should
be light and open

; peat,

leaf-mould, loam, well-decomposed manure, and
sand, in equal parts, vrith good drainage, suits them
admirably. Water moderately at the roots, but very
seldom with the syringe. This group of Begonias
are mostly winter bloomers ; to these we have prin-
cipally confined ourselves, and none can be reckoned
upon for public exhibition purposes, but for a beauti-
ful display at home in the plant-stove they have
few rivals. The ornamental-leaved group of Bego-
nias are mostly of garden origin, the great ease with
which hybridisation can be effected enabling every
one, who cared, to raise fresh forms. The parent of
this group is B. Sex, introduced from Assam, and
when this plant was first publicly exhibited by the
Messrs. Eollissons, of Tooting, it fairly took the
breath away from the whole gardening fraternity.
From this plant there soon sprang a large and
variable progeny, until the unlimited forms seemed
to pall upon the sight, and they became neglected.
More recently, however, plant-growers seem to miss

and want such Begonias, and they are now sought

after again. These ornamental-leaved Begonias no

doubt lost favour to a great extent from the fact

that most amateurs and gardeners treated them as

summer plants only, when really their great utility

is conspicuously displayed when grown and shown
in full beauty through the autumn and winter

months. In the spring, they may be cut back and
treated in the same manner as recommended for the

flowering section.

Gkoup I.

—

Flowering Kinds.

£. alio-coccinea.—A dwarf plant, leaves thick and
fleshy, peltate, deep green ; flowers large, white, and

reddish-scarlet. Winter and
spring months. East Indies.

S. baccata.—An erect plant

with large orbicular leaves,

which are deep green above,

slightly tomentose beneath

;

flowers in short cymes, up-

wards of two inches across,

and pure white. "Winter

and spring months. West
Tropical Africa.

B. cfossicaulis.—A procum-
bent plant, with dark green

palmate leaves ; flowers white,

suffused with a flesh-coloured

hue. Winter months. Guate-

mala.

B. crinita.—^This extremely

pretty species grows about a

foot high ; leaves obliquely-

ovate, coarsely toothed at the

margin, deep green; flowers

in erect branching cymes, soft rosy-red. Spring and
early summer. Bolivia.

B. Dtgawelliana.—^A dwarf free-flowering plant,

with large pink flowers, the buds before opening
deep. red. English gardens.

B. falcifolia.—An erect plant ; leaves falcate-lanceo-

late, deep green, with a few white spots on the upper
side, reddish-purple beneath. Flowers in asdUary
cymes, deep rose-colour. Peru.

B.foliosa.—An elegant pendulous species, adapted
for baskets

; leaves oblong, obliquely-cordate at the
base, dark green; flowers small, but numerous,
white, slightly tinged with pink. New Grenada.

B. fuchsioides.—This is amongst the prettiest of
them all

; it is suitable for room decoration when
small, and when trained upon a pillar or rafter it is

very effective; leaves small, oblong-oblique, deep
shining green ; flowers in long pendent cymes, deep
scarlet. Winter months. Kew Grenada.

B. fftnanioidts.—A dwarf, small -growing, and

Beai'carnea rectjrvifolta.
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elegant plant ; leaves orbicular-renifonn, petioles led
blade bright green; flowers numerous, pure white,

stamens golden-yellow. Spring months. Natal.

B. glandulifera.—This is a very beautiful dwarf
species; leaves ovate-cordate, deep green upon the
upper side, paler below ; flowers numerous on erect

branching panicles, pure white, stamens deep yellow.

Winter months. Trinidad.

B. heracleifolia.—A stemless species, with large

fleshy, palmate, deeply-lobed leaves, deep green above,

tinged with pm-ple on the inner side
;
petioles hairy,

reddish-green ; flowers numerous, on erect branch-

ing panicles, white and rosy-pink. Winter months.

Mexico.

B. Ingramii.—In the form of B. fuchsioides, but

larger in all its parts ; very free-flowering. Winter
and spring months. English garden variety.

B. Kicntlt'wna. —Avery elegant, erect-growing

plant, with slender, dull purple stems ; leaves some-

what falcate, coarsely toothed at the edges, deep

glossy green above, bright crimson beneath ; flowers

large, pure white, stamens golden-yellow. Winter
and spring months. Caraccas and Venezuela.

B. Lapeyrousii.—An erect grower, with large pal-

mate leaves, and erect branching panicles of flesh-

coloured flowers. Winter months.

B. Imgifiila.—Stems erect, leaves palmate, deeply

lobed, branching panicles dense ; flowers pink.

Winter months. Mexico.

B. microptera.—^A slender erect plant ; leaves un-

equally ovate-lanceolate, coarsely toothed, deep green

above, with a bright red spot at the base of the mid-

rib, pale green beneath ; flowers numerous, in termi-

nal corymbose panicles, white, tinged witb pink.

Winter months. Borneo.

B. ttatalensk.—Stem erect, much swollen at the

base ; leaves unequally cordate, deeply lobed, and

deep green, spotted with white above, paler below

;

flowers numerous, white, tinged with rose. Winter

months. Natal.

B. odoi ata.—Leaves deep shining green ; flowers

white, very fragrant. Winter months.

B. Frestmiensis.—Stem erect, red; leaves ovate,

with a sharp point, serrate at the edges, deep green;

flowers in pendulous cymes, orange-scarlet, and very

fragrant. Autumn and winter months. English

gardens.

B. Weltonimsis.—A dwarf compact plant, with

small dark green leaves; flowers numerous, rosy-

pink. Winter and spring months. English gardens.

Group II.

—

Okxamestal-leaved Kixds.

B. Ariadne.—Centre and margin of the leaf deep

green, dotted with silver, the middle portion metallie-

white.

£. dcedalea.—Intense deep green, reticulated with

rich brown, fringed with long pale rose-colour hairs

at the margin. Mexico.

B. Blaine.—Silvery -white, centre and margin rich

green, with a coppery hue.

B. Grifflthii.—Leaves covered with short hairs,

dark green, with an intramarginal band of pale

green, with a purple margin; under side bright

green, the centre and margin deep red; flowers

large, white. Bhotan.

B. lona. — Kich deep olive-green, irregularly

blotched with silver.

B. imperialia.—Leaves rugose, dark bronzy or

olive-green, the primary veins broadly margined

with emerald-green. Mexico.

B. Jules Seine.—Centce pale green, with a dark

marginal band, irregularly specked with light green.

B. Lovely.—Silvery-green, with a beautiful sub-

dued flush of crimson.

B. Miranda.—Emerald-green, beautifully veined

and tesselated with silvery- white.

B. Madame Wagcner.—Rich deep green centre

and margin, with a broad silvery-white zone.

B. Otto Forster.—Deep bronzy-green, tesselated

and veined with silvery-white

-

B. Rex.—Leaves deep olive-green with a metallic

hue, and a broad intramarginal band of silvery-

white. Flowers soft rose-colour. Assam.

-B. amaragdina.—Leaves rugose, of a uniform

emerald-green. Mexico.

B. xanthina pictifolia.—Leaves deep green, ir-

regularly blotched and spotted with silvery-white

;

flowers rich yellow. Assam.

B. xanthina Lazuli.—A most indescribable leaf,

the whole surface of a uniform metallic-purple,

flushed with a, light blue shade ; flowers yellow.

Assam.

Bertolonia A genus of small-growing delicate

plants belonging to the Melastomads. The species

are denizens of the dense forests of BrazU, but many

beautiful kinds have been obtained in European

gardens by hybridising. The name commemorates

the Italian botanist, M. Bertoloni, who published a

" Flora of Italy.''

These plants are somewhat delicate, and require

a close atmosphere, with abundance of heat and

moisture, which can be obtained by keeping them

under glasses, or in a small frame ; unlike the

majority of plants, the hybrid varieties are less

robust in constitution than the imported species.

Pot in leaf-mould, peat, and sand, in about equal

parts, with the addition of a few nodules of charcoal

;

drain the pots well, and supply liberally with water

if the temperature is high.

B. guttata. — Leaves ovate, slightly acuminate,

some five or six inches long and three broad, of
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a uniform deep green, over which are spread

numerous lines of dots of a deep rose - colour

;

flowers of all the species small and uninteresting.

Brazil.

B. margariteteea.—The leaves of this plant are

similar in shape to the preceding, hut a little larger,

ground-colour ahove intense deep green with a

purplish shade ; this is beautifully relieved by dotted

lines of pearly-white ; the reverse side a uniform

rosy-pink. Brazil.

£. Mantwrata. — Leaves oblong - ovate, bright

green on the upper side, streaked and blotched with

creamy - white,

port-wine colour

beneath. Brazil.

B.pttbescens.—
A small-growing

species, withjale

green leaves,

which axe veined

withdeepbrown.

Ecuador.

£. superbiS'

si ma. — Leaves

large, deep olive-

green on the up-

per side, veined

with emerald-

green, the spaces

between the

veins being or-

namented with

spots and dots of

rich vivid pur-

plish-rose, under

side of a uniform

rosy - purple.

Garden hybrid.

B. Van Souttei.—Similar in size and habit to the

preceding; upper surface deep olive-green, veined

and spotted with bright carmine. Garden hybrid.

Billliergia.—A genus belonging to the Brome-

liacece, or Pine-apple family, named in honour of J.

M. Billberg, a Swedish botanist. The genus consists

of many very handsome flowering plants, the beauty

in a great measure being due to the large highly-

coloured bracts ; naturally they grow upon the stems

and branches of the forest trees, but always in

an erect position; their leaves are produced in a

rosulate manner, the bases closely imbricating, so

that they form a hollow centre ; this should always

be kept supplied with water, and but little given to

the roots. Pot in loam, peat, and leaf-mould, in

about equal parts.

B. Baraquiniana.—Leaves broadly strap-shaped.

Begonia Kex.

tapering, and recurved at the apex, armed on the'

edges with numerous reddish spines ; bright green,

transversely barred at regular interval's with a white

farina; spikes pendulous after rising above the

leaves ; flowers green, the calyx and stem clothed

with a wliite tomentum ; at the base of the flowers

there abound very large and persistent, oblong-

acuminate, scarlet bracts. Spring months. Brazil.

B. Liboniana.—Leaves ligulate, about twelve inches

long, toothed with spines, at the edges, dark green

above, paler below ; scape erect, slightly longer than

the leaves ; flowers numerous ; sepals red, streaked

with orange;

petals very long,

deep bluish-pur-

ple, pale towards

the base. Sum-
mer and autumn
months. Kio de

Janeiro.

B. macrocalyx.

—Leaves broadly

strap-shaped,up-

wards of a foot

long, distantly

armed at the

edges with small

spines, intense

deep green,bear-

ing numerous

spots of a pale

green upon the

upper side

;

spike erect

;

flowers yellow-

ish-green, edged

with pale blue;

bracts very large

and persistent, and of a deep rosy-crimson colour.

Summer months. Bahia.

B. marmorata.—Leaves broadly-ligulate, armed on

the edges with regularly-placed spines, deep green,

curiously blotched and banded with brown ; flower-

spikes erect ; flowere numerous, green, with blue

points ; bracts very large and, like the stem, brilliant

scarlet. Summer months. Brazil.

B. miniala-rosea. — Leaves nari'OW, slightly re-

curved, spiny on the edges ; the flower-spike erect,

white ; flowers numerous, deep rose ; bracts large,

bright red, over which is a tinge of blue, clothed

with a white scurf. Summer months. Brazil.

B. Moreliana. — Leaves deep green, transversely

barred with white, sparingly aimed on the edges

with a few spines ; flowers numerous, iicn violet-blue

;

bracts brilliant rose. Summer and autumn. Brazil.

B. pal/escnis.—Similar in habit to the last speoieB

;
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leaves one to two feet long, upper side deep green,
with a few oblong, greenish-white dots, under side
paler, transversely barred with dull greenish-brown

;

spikes diooping
; flowers greenish-yeUow and whitoi

violet at the extreme points ; bracts large, lanceolate-
acuminate, bright red in front, paler the reverse side.
Autumn months. Central Brazil.

-B. rhodoci/aiiea.—'Leaves 'recurved towards the
apex, upwards of a foot long, closely armed on
the edges with long black spines, deep green above,
the under side slightly paler, transversely banded with
irregular white

,lines ; spikes

shorter than the

leaves ; flowers

white and blue,

arranged in a

dense head;
these are accom-

panied with nu-

merous oblong-

acuminate, rosy-

red bracts, which

are furnished
with spines at

the edges. Sum-
mer and autumn
months. Brazil.

-B. thijrsoidea.

—Leaves strap-

shaped, tapering

to a point, bright

green ; flowers

numerous ; both

flowers and
bracts rich crim-

son. Summer
months. Brazil.

BougainviUsea.—These plants belong to the

natural order IXiictagiimcece ; they are strong-grow-

ing climbers, with small inconspicuous flowers, but

they are rendered gorgeously beautiful by the large,

persistent, highly-coloured, leafy bracts, which are

arranged in threes, and surround the blooms.

Bougainvillseas should be potted in rich loam,

made free and open by the addition of some sharp

sand; they enjoy strong heat and an abundant sup-

ply of water during the summer ; but during winter

the temperature should be much lower, and just

sufficient water given to keep the wood from

shrivelling. Early in spring, prune the plants, and

increase the temperature, giving plenty of water,

both to the roots and also over the foliage with

the syringe. These plants, as before remarked, are

strong growers, and to preserve them within bounds,

the root-room must be very much restricted ; indeed,
£. glabra is the only kind we have which conforms
kiiidly to pot-culture, although the others can be
grown in this manner also, but they make a far
more brilliant spectacle when planted out. Stove in
summer

; Intermediate House during winter.
-B. glabra.—This species has slender shoots, ai-med

with a few spines ; leaves smaU, smooth, and light
green

;
flowers pale yellow, small, and inconspicuous,

surrounded with three large rosy bracts. When
grown as a pot-plant, it displays its beauties to the

greatest advan-

tage when
trained upon a
balloon - shaped

treilis. It con-

tinues in full

perfection for

several months.

South America.

B, speeiosa.—
This is a very

robust plant; the

stem is furnished

with stout re-

curved spines,

and, as well as

the leaves,

clothed with
short, silky

hairs ; it pro-

duces dense pen-

dulous panicles

of rosy - lilac

bracts, and it

lasts for many
months in full

beauty. Tropical

South America.

-B. spectabUls.—A small tree or cliinbing plant, the

stem armed with small spines ; the panicles are pen-

dulous, and the bracts of a rich deep rose-colour.

Summer and autumn months. Tropical South
America.

Bo'wenia.—Named in honour of Sir George
Bowen, Governor of Queensland, a zealous supporter

of botanical science and explorations. The genus

contains but one species, and that is remarkable

as being the only known Cycadaceous plant in the

world having twice-divided leaves; thus taking us

in fancy back to the time when this order of plants

abounded in our own country, when the voices of

the Iguanodon, the Jlegalosaurus, and the Hyla?o-

saurus were heard in the land, and marsupial

animals were common, which is fully exemplified by
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the numerous fossil remains of 1}oth plants and

.inimals existing in the "Oolite." All these plants

fuid animals have, however, disappeared from Europe,

although both are to he found in Australia, a coun-

try which seems to abound in pre-Adamite types

of both animal and vegetable life, but hitherto none

have been discovered there as fossils.

Bowenia, as before remarked, has twice-divided

leaves (bipinnate), and this is probably its greatest

distinction as a genus ; it was discovered first by the

late Mr. AUan Gvmning-

ham, a celebrated bota-

nist and collector, near

the Endeavour Eivei-

;

but he e\idently did not

grasp the importjince of

his discovery, for he

assigned to

it a place '

amongst the

Avoided ;

and after an
interval of

about sixty

years, it was

again found

\>y Mr. W.
mi, the di-

rector of the

Brisbane Botimic Gar-

dens, who sent the first

living plant to this

country in 1863. Mr.
HiU says that "most of

the Australian Cijcadnccm

grow in sandy or stony

soil, which is not rich,

but the Bowenia is

found in very shady
spots about the bordeis,

or in dense scrubs, where the atmosphere is more
moist, and the soil contains more decomposed veget-
able matter, and is consequently of better quality."

For sou in a cultivated state we have found it

thrive well in about equal parts of loam, leaf-mould,
and peat, with some sharp sand added; the pots
should he well drained. The Bowenia being a
native of tropical Australia, it requires the heat
of the stove ; it is, like all other plants of this order,

somewhat eccentric in its growth, refusing to throw
up fresh leaves perhaps for one or two years, and no
art of the gardener has been able to push them for-
ward into existence for a time.

li. spectaUlis.—Leaves bipinnate and spreading;
leaflets lanceolate-falcate and oblique, three to six
inches long, smooth at the edges, and deep green.

Bresia jiadagascakiensis.

Since the first introduction of this plant numei-ous

others have followed, and some, instead of smooth

leaflets, have produced them with spiny teeth ; this

form has been named semilata, but the variation is

common to the order, and both forms can fi-e-

quently be found on the same leaf. Kockingham
Bay, Queensland.

Srexia.—A small family of ornamental-leaved

plants, which give the name to the small order

Brexiacea. Naturally,

these plants form trees

of considerable dimen-^

sions, but they are

generally destitute of

branehes ; in a young
state of cultivation they

are admir-
ably adapted

for general

decorative
purposes, but

they are not

sufficiently

hardy to

withstand
the vicissi-

tudes of this

climate in

the open aiTj and conse-

quently cannot be made
available for sub-tropical

gardenings. Brexias
are pretty easily propa-

gated, as even a leal

taken off with a bud
attached will generally

root well, and cuttings

taken without shortening

the leaves strike very
readily in sand under a glass. The plants should be
potted in a mixture of loam, peat, and leaf-mould, in

about equal parts, with a little sand. They enjoy
a liberal supply of water during the whole season.

B. chrysophylla.—kn elegant slender plant, and
the most delicate of the species yet introduced;
leaves long and narrow, pendent, pale green above,
with a few spines on the edges. Madagascar.

B. madagascariensis.—Leaves upwai-ds of a foot
long, and about two inches broad, pale green in
ooloui', and quite destitute of spines. Madagascar.

B. «p«Hos(7.—Similar to the preceding, but much
handsomer

; leaves twelve to eighteen inches long,
about two inches broad, and leathery in texture,
spiny at the edges, deep green on the upper side,

but paler below. Madagascar.
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Brownea.—^Named in honom- of Patrick Browne,
an English physician who wrote and published an
ilhistaated history of Jamaica upwards of one hun-
dred and twentj- years ago. The plants comprising
this genus helong to the order lepumimaa:, but
to that division which have regular, not Pea-shaped,
flowers.

Browueas form small bushy trees, and thrive best

when planted out in the stove, or in good-sized

tubs, -where they form noble ornaments ; the leaves

are large and pinnate, and their globose heads of

flowers are not unlike the Rhododendrons at the

first glance. These plants thrive best in a mixture
of about two parts of loam, one of peat, one of leaf-

mould, and a little sharp sand ; they enjoy strong

heat and an abundant supply of water, and shading

from the direct rays of the midday sun. In winteir,

over-watering must however be avoided. Cuttings

for propagation should be taken from ripened wood,
and struck in sand under glass in a moist atmo-

sphere.

£. Ariza.—TMs species attains a height of thirty

or forty feet, and is by far the largest in the genus ;

leaves pinnate, leaflets oblong-lanceolate, and deep

green ; the flowers are deep red, produced in large

dense heads. Summer months. Bogota.

S. coeeiiiea.—Height six to eight feet or more

;

they are all similar in appearance ; the globose heads

of flowti-s are briUiant scarlet. Summer months.

West Indies.

£. grandiceps.—This is the " Rosa del Monte " of

the Venezuelans ; it attains a height of six to ten

feet, and, as its name implies, produces very large

heads of bloom, which are some eight to ten inches

across ; flowers deep rosy-pink. Summer months.

Venezuela and Caraccas.

Bureliellia.—A small family of Cimhontusece,

named in compliment to the late 3Ir. BurcheU, who
travelled in South Africa, and made extensive, col-

lections of specimens in the animal as well as the

vegetable kingdom. Pot in peat and loam in equal

parts, with a little sand, and drain well. Interme-

diate House.

B. citpmsis.—This plant is called the " B<iffel," or

"Buffalo Horn,'' at the Cape, on account of the

hardness of the wood of its stems ; it seldom exceeds

six feet in height, and is much branched; these

blanches are clothed with opposite leaves, which are

somewhat oblong, slightly hairy and deep green

;

the flowers are tubular, borne in closely-packed

heads, rich scarlet in colour. Spring months. South

Africa.

B. paniflm-a.—Resembles the preceding, but is

neither so large nor so free-flowering as that species.

Spring months. South Africa.

THE LIFE-HISTOEY OF PLANTS.
Bt De. Maxweli. T. Masieks, F.E.S.

FERTILISATION.

FROM what has been previously said, it is clear

that the pollen has to he got to the stigmii in some
way or other, and our present object is to see how
this is effected. From the frequent juxta-position

of the anthers to the stigma, and from various ar-

rangements which seem to bring about, and
really do bi-ing about, the contact of the pollen
with the stigma, it was naturally thought that
the stigma or germ of any given flower was
necessarily fertilised by the pollen of the same
flower; but though this "close fertilisation" does
occur, and in some cases is inevitable, yet " cross-

fertilisation," or that by which the germ of one
flower is impregnated by the pollen of another
flower, is more common and, in the long run, accord-

ing to the experiments of Knight and Darwin, mora
advantageous to the plant in the sense of producing
a succession of numerous and more robust healthy
seedlings. Mention has already been made of the very

frequent cases where the pollen of any given flower is

practically ineffective from the fact that the stigma

of that flower is not ripe for its reception, or, on the

contrary, the stigma may be ripe and the anthers

unexpanded. Mention has also been made of

"dioecious" plants like the Willow, in which the

sexes are on different plants. In such cases close

fertilisation is impossible, and cross-feriiUsation in-,

evitable. The extremely varied forms of flowers

have often reference to these peculiarities ; the ar-

rangement, position', and mechanism of the flower

being such as necessarily to prevent close fertilisa»

tion and to promote cross-fertilisation.

It is easy to conceive of several ways in which

pollen might be conveyed from one flower to another;:

but, practically, we need here only consider two—tho

impulsion of the wind and the porterage of insects.

Flowers that are fertilised by means of wind-wafted

pollen have usually relatively inconspicuous flowers,

the floral construction is of the simplest, generally

devoid of brilliant colour or potent odour. The
pollen itself is relatively small, smooth, sometimes

provided with wing-Hke expansions as in Pines, and

generally produced in large quantities.

Insect Agency.—On the other hand, insect-

borne pollen is usually produced in flowers of more

or less complicated construction, of brilliant colour,

and powerful odour. The pollen of such flowers

is frequently provided with ridges, spines, or other

projections well adapted to adhere to the legs or

backs of insects. Here then we get the clue to tht,

reason of the bright colours, the varied and often
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complicated structure, the mechanical arrangements,

and powerful fragi-ance of flowers. These are all

inducements held out to insect visitors, contrivances

which compel the unconscious insect to enter the

flower in this way, follow this particular course

and no other, leave the bloom in this prescribed

manner, and so bring about the transfer of pollen

from one flower to the stigma of another. No

doubt the insect is profoundly unconscious of the

work he has really to do in the world. His object

in visiting the flower is the selfish one of providing

for his own necessities, or the requirements of his

ofispring, or of the community of which he is a

member, as in the case of bees and ants. There are

hundreds upon hundreds of different variations

not directly concerned in the process of fertilisa-

tion, are thus indirectly of very great impoiianoe

to it, and moreover they serve, in the first in-

stance, to protect and enclose the more impor-

tant parts. In this place we cannot do more

than advert to some of the peculiarities of these

" floral envelopes." In the Willow, as we have seen,

they are wanting, or represented by a single scale

;

in the Poplar by a single cup ; in the Alder (Fig. 81)

by a " perianth " of four separate green lobes ; in

the lily (Fig. 66) by six coloured ones of regular

form; in the Foxglove (Fig. 75) by an outer

green calyx of five sepals, and an inner sleeve-like

" corolla," consisting in this instance of five " petals
"

of unequal size, growing together for nearly their

Bract bearing two
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itlie result of close fertilisation. Every provision is

Jiure made for close fertilisation, little or none for

a-oss-fertiUsation. These flowers are called " deisto-

gamic " (from the Greek klcio, " I close, or shut ").

In the Violet then, as indeed in many other plants,

there are some flowers adapted for close, others for

cross fertilisation. Close fertilisation would neces-

sarily tend to the perpetuation by inheritance of the

characters of the plant. Cross-fertilisation, on the

other hand, secures the possibiliti,- of variation in the

offspring, and therefore a greater power of adapta-

tion to different circumstances. In the long run,

too, as has been shown by Darwin, and as indeed is

recognised by all breeders of plants, or of animals,

"dose, or "in-and-in,'' breeding is objectionable as

increasing the chances of debility in the offspring,

and facilitating the onset and progress of disease.

These injurious effects are averted and ob\'iated by

at least occasional cross-fertilisation.

In the dimorphic flower just mentioned the shape

of the two flowers is so different as at once to attract

attention, but the same results are brought about in

some cases with much less striking changes of ap-

pearance.

Pin -eyed and Tlirum-eyed Flowers.

—

Gardeners for ages have noticed a difference in the

flowers of the Poh-anthus and of the Auricula. In

some the orifice of the flower-tube is seen to be filled

up -with a little greenish knob like the head of a pin,

and such flowers were accordingly called " pin-eyed "

;

in others, the "eye" of the flower, or top of the

corolla-tube, is filled with a conical yellow mass

resembling thrums or threads, and hence the name

'• thrum-eyed." But, although these different ap-

pearances had been familiar- for ages, and not only

familiar, but made the objects of special attention

in carrying out the caprice of the "florist," yet it

was left for Darwin to bring out the true significance

and purport of these differences of arrangement by

means of direct comparatiTe experiment. In fact,

the ''pin-eye" above-mentioned is nothing but the

stigma of the Primrose, the "thrum" is nothing

but the group of anthers. In the one flower the

stigma, in the other the anthei-s. occupy the mouth

of the coi-oUa-tube, or protrude from it. On slitting

down the corolla-tube so as to see its interior, it will

be found that in the pin-eyed flowers the style is

long, and so the stigma, or pin, is raised to occupy the

mouth of the coroUa, while the stamens are short,

and low down in the tube. In the thrum-eyed

flowers, on the contrary, the stamens are long, and

the stv-l'e is short. By actual experiment and observa-

tion Darwin proved that the most perfect degree of

fertility—that is, the largest mmiber and healthiest

seedlings—ensued when cross-fertilisation took place

between the pollen from the short stamen (thrum-

eye) and the long style (pin-eye), and inversely.

This may be thus represented :

—

Tlxrum-eyed flower

Anthers protruding-

Stigma included

Pin-eyed flower.

Anthers included

Stigma protruding

From this diagram it may be infen-ed that cross-

fertiUsation by insect agency takes place as shown

by the direction of the cross-lines, while close

fertilisation may take place in the direction of the

brackets.

VTe say mat/ take place, to indicate its possible

occurrence ; that it does not always happen is shown

by the circumstance before mentioned, that pollen

and stigma are not always ripe at the same time.

Indeed, generally there is a difference in this respect,

the anthers of some flowers being expanded first (as

ia "protandrous flowers"), the stigma of others

anticipating the fall of the pollen from its own

flower (" protogynous flowers ").

Close fertilisation is also prevented in those cases

—of which several are recorded—in which the pollen

of a flower is absolutely inert on the stigma of the

same flower, though the conditions may be favour-

able, and Eilthough the same pollen transferred to

another flower may impregnate the ovules. This has

been observed by both scientific experimenters and

by gardeners in the case of Passion-flowers.

While the general rule is as we have endeavoured

to explain it, it must not be supposed that it is

invariable. On the contrary, a flower that is

habitually cross-fertilised may become close fei-tihsed

,

a flower which is usually protandrous may be-

come protogynous, or both stamens and stigma

may be ripe at the same moment. Hence, there

is a possibility in any given flower of much varia-

tion in the method of fertilisation—and the plan

followed in one flower of the same plant is not

necessarily the same as that which obtains in an-

other. Such facts as these furnish one explanation

of the cause of the variations that we see in plants,

whether wild or cultivated, and it is obvious that

they require to be very carefully considered by the

hybridiser, or raiser of seedlings. If he require to

secure a " fixed strain " or a " pure stock," he will

or should study the habit and peculiarities of the

flowers, and take every pains to secure close and to

prevent cross-fertilisation. If, on the other hand,

his desire be to raise new varieties, then, guided by

the same facts, he wUl practise cross-fertUisation,

Protective Adaptations—^The mechanism to

secure cross-fertilisation or close fertilisation, as the

case may be, by insect agency or otherwise, is, as wo
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have seen, extremely varied. An almost equal

amount of variation is seen in the arrangements

which prevent the access of undesirable insects, or

protect the flower from wet or other accidents. Not
only is the flower often so constructed that it permits

and even favours the access of some insects, but it

absolutely prevents the ingress of others.

This exclusion is brought about in a variety of

ways, which our space will not allow us to dilate

upon. As illustrations, may be mentioned the sticky

hairs to entrap and stop the progress of ths unlucky

insect that alights on a flower or

u flower - stalk so guarded— e.g.,

Azalea viscosa—^the recurved bris-

tles, the overhanging cornices, like

so many rat-traps, that bai' the pro-

gress of slugs and snaUs, of thiips

and aphides, the distasteful flavours

and odours which repel others.

Those who wish to follow out

these details are recommended to

consult MiiUer's " Fertilisation of

Flowers," and Kemer's " Flowers

and their Unbidden Guests." Here
we must content ourselves by in-

dicating a few of the marvels of

plant history, and which, as we
have seen, are not only matters for

the pure man of science, or most

tascinating subjects for the obser-

vation of the amateur, but of such

direct practical importance that no
one concerned in the raising of

seedlings, or the production of new
varieties, canafford to neglectthem.

Inheritance and Adapta-
tion.—In taking a general review
of the subject it maybe said that the

varied forms of flowers and the diverse arrangements
of their parts are partly hereditary endowments,
partly the result of adaptation to surrounding con-
ditions and requirements. Pre-existent flowers, of

course, were adapted in the same way as those now
existing, but it is necessarj' to bear in mind that a
particular form of flower and a certain arrangement
of parts may be perpetuated by hereditary descent
to some extent, independently of present adaptive
needs. Thus, a flower whose construction is adapted,
say, to the visit of a tropical humming bird, may
yet retain its form in our gardens, though it may
there be fertilised by thrip, aphis, or even slug!
Flowers and other pai-ts of plants often retain

by inheritance fonns no longer of use, but which
were adaptations to a former set of circumstances

;

thus, we meet with parts and contrivances which

Fig. 82.—PoUengrains, emitting Pol-
len-tabe (highly magnifiedj.

appear and pei-haps really are now of no practical

value. Ultimately such forms may be expected to

die out and be superseded by others more in accor-

dance n-ith existing circumstances (indeed, we have

evidences of this in the rudimentary organs and

ill-developed parts we constantly meet with) . These,

however, are slow processes, as reckoned by human
modes of computation, and do not greatly concern

us from a purely practical point of view. All that

we would insist on here is that the form, arrange-

ment, colour, fragrance, movements, and general

mechanism of the flower, are

primarily adaptations which secure

tlie formation and succession of

numerous and healthy seedlings,

on the one hand by securing the

dispersal of the poUen, and its safe

transport to the stigma, whether

of its own, or more commonly of

another plant; or, on the other

hand, by preventing access of

marauding insects or by insuring

protection against wet, cold, or

other injurious agencies. But

—

secondarily, they may be trans-

mitted by inheritance, long after

the necessity for their occurrence

has passed away; and thus it is

that the gardener daily perpetuates

and by repeated selection actually

brings about an enhanced degree

of those changes which were at

first purely adaptive, but which
have now lost their significance.

In such cases the gardener practi-

cally determines the form which a

flower shall take—according to Ins

requirements and inclination, and
moulds it as it would naturally be

moulded by the conditions under which it lives. Of
course, there are bounds and limits to the gardener's

power, he is but an agent—often a verj' blundering

one. The facts of which we have given so bald an
outline, and these indications of his power, should

surely intensify the interest with which he regards

the flower, and induce him still further to avail

himself of the opportunities that lie in his way.

lilFUEGNATlOH.

The Formation of the Ifew Plant.—In
whatever way the pollen makes its way to the

stigma, once arrived there, if the conditions be
favourable, it begins to grow. The favourable con-

ditions, independently of a certain degree of tempera-
ture and moisture, ai-e of course the perfect healthy
development of the parts concerned. In the case of
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the stigma this is evidenced by the exudation from
its surface of a sticky liquid. In some cases there
are special structural contrivances connected with
the stigma, which entrap the pollen, prevent its dis-

persal, and tend to secure its germination.

aenmnation of the Pollen.—The growth of
pollen is in this wise :—The pollen-cells have a cellu-

lose coating overlain by a structureless cuticle, and
containing a quantity of protoplasm and one or more

The Ovule.—Within the cavity or cavities of
the ovary are contained one or more small whitish
bodies, visible to the naked eye when the ovary ia

cut across or downwards. These are the rudimentary
seeds, destined to be the nursing mothers of the

fertilised egg or embryo plant. The ovary therefore

is the direct precursor of the fruit or seed vessel;

the ovules, of the seeds : the germ within the seed,

of the embryo or seedling plant.

The number, shape, size, mode of attachment of

Pig. 83.—Stigma, of Datuia, <H)vered wi^jPoUen-
grains (magnified). ^t

Fig. Si.—Pollen-tabes of Datura piercing Conducting
Tissue (llighly moguiiied}.

nuclei. They are in fact fully equipped cells.

"When the grains or cells fall on the moist stigma their

cuticle cracks, and allows the cell to protrude and

lengthen in the form of a tube (Fig. 82). Very
often indeed there are special cracks or apertures

through which the tube passes. At any rate this

tube grows, and lengthening as it grows, pushes its

way between the cells of the stigma and the style

(Figs. 83—85). These cells are so constructed

as to aUow it to derive food - supplies from them,

and are so arranged as to facilitate its passage. In
this manner, after a lapse of hours, days, or months,

in different plants, it eventually comes in contact

with the ovules, one or more tubes to each ovule

(Kg. 85).

ovules, vai-y much in different plants ; but these

points, valuable as they are for purposes of dis-

criminating one plant, or one group of plants, from

another, are of Uttle value for our present purpose.

The internal variations in structure are equally of

little importance for this point of view. Suffice it

here to say, that in general ovules consist of a central

body called the "nuceUus," surrounded by one or by
two sheaths, called the " coats of the ovules," which

grow up from below, and leave at the top a small hole

called the " micropyle," so that the extreme top of

thenuceUus is thus uncovered (Fig. 87). At the top

of the nuceUus, moreover, is one cell much larger than

the rest, and which is called the " emhryo-sac," be-

cause in it the embryo is eventually formed (Fig. 87).
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In this embryo-sac are suspended three masses of^

protoplasm (not shown in the woodcut), each with a

nucleus. One of these three is destined to become

the egg, and may be called the germ, or " oosphere
;"

for work when stimulated by the arrival of the pollen-

tube and its contents.

The poUen-tube travels down the style, as we have

seen, worms its way along the stalk of the ovule,

enters the microprle, already referred to (Fiors. 86,

87), and comes into contact \\-ith the ombryo-sac.

Formation of the Oospore, or Egg.—
Then happens a remarkable series of changes,

eventuating in the formation of the egg, as we may
call it, and the embryo plant den^'ed from it. The
changes in question, so far as known, may briefly be

described as the passage of the end of the pollen-

tube, with its nucleus and protoplasmic contents,

into one of the " synergides '"—in other words, the

protoplasm of the pollen-tube and that of the synergid

Fig. 85.—FertilisatiOD of the Oviile, showing the passage of
the FoUen-tubes from the Stigma to the Orules.

Fig. 86. — An Ovule with
Pollen-tube entering the
Micropyle (ma^uifiedj.

i ig.bT.—Section of Ovule
of Polygonum (en-
liirged), showing the
two coats or sheaths,
the Micropjle, and
a Pollen-tube peue-
tratiug the Enibr/o-
sac.

the other two are called " synergides," a word for

which no English equivalent has yet been found.

Their use will be mentioned later on. At the other

end of the embryo-sac are three minute cells, each

with a nucleus ; these are the " antipodal cells,"

which in this place we may dismiss with the mere
mention, as their relation to practical matters is only

remote. The contents of the embryo-sac (other than

the oosphere) are supposed to correspond to a pro-

thallus, such as exists in some Cryptogams. The
nucellus of the ovule, with its embryo-sac, containing

oosphere, synergides, and antipodal cells, is equipped

mix, and the nucleus of both disappears, the one

entirely, while the other is temporarily disintegrated.

The synergid now has a uniformly granular com-

position, and an irregularly lohed form. One or

more of these lobes come into contact with the germ,

or oosphere, which, like the synergid, has up to this

time been a -mere mass of protoplasm enclosing

a nucleus ; but the oosphere now, after contact and
fusion with the synergid, develops a cell-wall, and a
second nucleus becomes apparent. This second

nucleus is supposed to be derived originally from
the pollen-tube, to be broken up, or diffused, as
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it passes into the sjmergid, and thence to the
oosphere, so as to allow of its more ready passage
from the pollen-tube through the synergid to the
oosphere, arrived within which it is again condensed
and reconstituted, so that in the oosphere after
fertilisation there are two nuclei : one male, derived
from without, i.e., from the poUen-tube ; the other
female, formed as part of the germ, or oosphere, in
the embryo-sac itself. After a short time the two
heretofore distinct nuclei, male and female, fuse

FEENS.
By James Britten, F.L.S.

The Platyoerium, or Stag's-hom Ferns.—The genus Flatycerium is one of the most marked
genera in the fern kingdom

; its distinctive charac-
ter being the dichotomously-forked fertUe fronds
with stag's-hom-like divisions. There are but five
species described in Hooker and Baker's " Synopsis
Filioum," but many slightly varying forms, princi-

Pi.ATTCERIUM GBANDE.

together into one, and the oosphere ripens into the

oospore, or plant-egg. The process, which differs in

detail in different plants, thus consists essentially in

the passage of a nucleus (male) from the poUen-tube

through the medium of a synergid into the oosphere,

and its fusion therein with the nucleus (female) of that

body. The passage of the protoplasm through the

wall of the embryo-sac may be accounted for either by

osmosis, or by the property which the poUen-tube is

known to exert of softening, dissolving, and feeding

upon the cellulose walls with which it comes into

contact. It seems probable also that there may be a

direct passage of the protoplasm through pores in

the membrane, as happens in other cases of " con-

tinuity of protoplasm," but this has not been

proved.

61

pally of P. athiopicum, are met with now and then in

British and Continental nurseries and gardens. A
well-known writer on ferns speaks as follows con-

cerning the genus now under review : "Of the

whole fern family the Flatycerium may be con-

sidered the most grand, beautiful, and extraordinary,

and is thoroughly typical of the epiphytal group.

Its natural position of growth is sometimes on moist

rocks, but usually on the trunks and larger "branches

of trees. The spores becoming lodged there, germi-

nate, and, sending out spongy fibrils, a little plant,

like a circular disc, analogous to a foliaceous lichen

is formed, each succeeding disc (frond) becoming

larger and overlapping the preceding one. In time

the older ones lose their vitality, and by this mode of

growth envelop, or nearly so, that portion of the tree
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whereon they grow in a dense, thick, spongy mass,

among which the roots insinuate themselves and re-

ceive nourishment."

P. athiopicum is a native of the Guinea Coast and

Angola ; it has twioe-dichotomous pendulous fertile

fronds two to three feet in length. I", aloieorne is per-

haps the most generally cultivated of all the Stag's-

hom Ferns ; it is found in the tropics and in tem-

perate Australia. Like the last-named species, the

under surface of the frond is covered with a thin,

white, cottony down, hut the divisions are frequently

more numerous in P. aloieorne. P. grande, from tropi-

cal Asia and North Australia, is much the finest of

all the Platyoerimyis. In a wild state it attains an
enormous size, and an excellent idea of its aspect in

its native forests can he obtained from the picture

No. 420 in the " North Gallery " at Kew. The pen-

dent fertile fronds often grow to a length of from
four to six feet.

OiiUivation.—Perhaps the best way in which to
grow Platyoeriums is to fix them on cones of fibrous

peat in pans, the front portion of which has been out
away. If the pan has a flat hack, so that it can
readily,be fixed against the wall of the warm fernery
near the glass, so much the better. At Kew the col-

lection of Stag's-hom Ferns is grown in pots made
specially for the purpose ; these are six or eight inches
deep, with a flat, not rounded back, and a semicircu-
lar portion cut away from the front nearly to the
bottom. Draining material is first put in, and then
a mound of peat is fastened inside, and the plant
firmly attached to the front on the peat. Very soon
the barren fronds clothe the naked peat, and indeed
the whole of the pot, and when once established, no
further trouble in the way of re-potting, is required.
Care must be taken not to allow too continuous a
supply of water to lodge atnongst the overlapping
shield-Kke barren fronds, or these will often become
discoloured and unsightly. P. aloieorne iBtiie hardiest
of the group

; it withstands several degrees of "frost,
and is the only one which will thoroughly succeed in

"

the cool fernery. In the warmer atmosphere of the
stove it will, however, grow much more quickly.
None of the. species Uke bright sunHght, and aU Uke
abundance of moisture at all times in the surrounding
air, and a copious supply of water at the root during
the period of growth. P. grande makes a splendid
exhibition plant; it may either be grown as recom-
mended above, or treated as a basket plant, or
attached to a block of any hard durable wood-

a

httle fibrous peat being placed behind the convex
barren fronds.

The Scolopendriums—The genus Soolopen.
dnum, as understood by the authors of the "Synopsis
Fihcum," comprises about nine species, and is the

only representative of the tribe Soolopendriee. ITie

arrangement of the sori is similar to that which ob-

tains among the Asplenia, except that the involucres

are in pairs, and open towards each other. The name
of the genus is an ancient Greek word, and is so

called because the numerous parallel lines of fruit

resemble the feet of the Centipede or Seolopendra.

According to the authority adopted throughout these

papers—viz., the "Synopsis FiKcum"—the genera

Antigramme, Cifmptosorusjand Schaffneria are included

in that which forms the subject of this notice.

S. Hemionitis, a native of Spain, South France,

Italy, and the Mediterranean Islands, is, with the ex-

ception of the widely-distributed <S. valgare, the only
European member of the genus. It has slender,

slightly fibrillose stipes four to six inches long, and
fronds—thinner in texture than those of S. vwlgare

about the same length as the stipes ; in outline these
are oblong-lanceolate, the base being between heart-

shaped and spear-shaped, with short and rounded, or

prominent and almost acute lobes.

S. rliizophyllmn, an inhabitant of Jamaica and
Cuba, is also found (but is rare) on shaded calcareous

rocks in West New England and elsewhere in the
United States. Like our native Hart's-tongue, it

has evergreen fronds growing in tufts ; the naked
compressed stipes are one to two inches long, and
the fronds four to nine inches long, and about three-

quarters of an inch in breadth. In outline these are
lanceolate from an auricled heart-shaped or often
hastate base, tapering above into a slender prolonga-
tion like a runner, which often roots at the apex and
gives rise to new fronds, and these to others, hence
the popular name of Walking Leaf.

8. vulgare is too well known to need description.
Its glossy, bright green fronds contrast markedly
with the feathery aspect which is so general among
fenis. Either in a wild state or cultivated, it is a
universal favourite. In ancient times it was in great
repute for its medicinal properties, and in rustic
practice at the present day it is used as an astringent
in diarrhoea, and also as an external application in
cases of erysipelatous eruptions. Countless forms
are cultivated in gardens, the long strap-shaped fronds
occurring in a monstrous state in almost every con-
ceivable form. One of the handsomest and most
remarkable is the variety crispum, which is nearly
always quite barren, that is to say, does not produce
spores. This has large fronds, with beautifully-
waved margins. Considerably more than a hundred
and fifty distinct forms have received names, and
may be procured from those who make hardy ferns a
specialty.

Cultivation.—S. Bemionitis and S. rhizophyllum,
although growing in the open in many places in this
country where suitable conditions have been pro-



FERNS. 195

Tided them, are not hardy in the sense applied to our
native 5. rulgare and its host of varieties. They are

excellent subjects for planting out on rock-work in

the cool fernery, or for growing in AVardian cases.

AU require a good mellow, loamy soil, with a fair

proportion of half-decayed vegetable matter

—

i.e.,

leaf-mould. Js one do well vmless weU shaded ; the

common Hart's-tongue is never seen in such luxu-

riance as when growing in the sides of old wells,

where abundant moisture is always present, and
direct sunlight never reaches it. Given shade and
continuous moisture, soil is a secondary consideration

with this easily-grown and handsome fern.

The Bicksonias.—The genus Dieksotiia is by
far the most important of those included in the tribe

Dichsonia by Hooker and Baker. About half the

species are arborescent, with large decompound coria-

ceov.s fronds ; the others have creeping rhizomes,

and, with two exceptions, are at least fully bipinnate.

They principally inhabit tropical America and Poly-

nesia, but one species reaches as far north as Canada,

another extends to South-western Europe, and several

others are scattered throughout the southern parts of

the temperate zone. Upwards of forty species are

known to botanists, and of this number about half

are or have been in cultivation. The following are

the names of the most distinct and useful of those

now' to be seen in the collection of living ferns at the

Eoyal Gardens, Kew.
B. antarctiea, abundant in the humid forests of

East Australia, Tasmania, and New Zealand, is

perhaps the most widely grown and the most popular

of all tree-ferns. It is not only one of the tallest of

aU the tree-ferns of the globe, but certainly also one

of the most hardy, and the one which best of aU

endures a transit through great distances. Indeed.

a fresh frondless stem, even it weighing nearly half

a ton, requires only to be placed without any packing

in the hold of a vessel as ordinary goods to secure

its safe arrival in Europe, the vitality being fully

thus maintained for several months, particularly

it the stem is occasionally moistened, and kept free

from the attacks of any animals. On arrival the

stem should be placed in a cool house and kept

coiistantly moist ; a good plan is to fasten a piece

of canvas loosely round it and keep this wet by

frequent slight syringings. The matted adventitious

roots of the stem are by such treatment soon stimu-

lated to action, and a crown of foliage is soon de-

veloped. Specimens in their native habitats not

unfrequently attain a height of 50 feet; they are

generally found in damp places—guUies—where the

sun rarely penetrates and where they are sometimes

covered with snow. Mr. J. Smith, the ex-curator of

the Koyal Gardens, Kew, suggests that this species

should be tried in suitable situations inthe South and

West of England, as also in the mild climate of

Argyleshire, where shaded ravines and gullies may
be found similar to those of Mount Wellington in

New Zealand.

D. Baroinctz, a native of Assam, South China, the

Malayan Peninsula and Islands, has tripinnate fronds

which attain a height of twelve or fourteen feet {in

this country) ; these rise from a ttuck decumbent

caudex, which is densely covered with silky hairs,

and Ijing on the ground has the appearance of a

wooUy-clad animal. This is the curious vegetable

production of which, in the earlier books of travel,

many fabulous stories are told. Amongst other

things, it was said to be partly animal sind partly

vegetable, and to have the power of devouring all

other plants in its vicinity. Darwin, the ancestor of

the great naturalist, has some fanciful verses about

the Barometz or Scythian Lamb in his "Botanic

Garden."

D. Braehenridgei, a recent introduction to British

gardens, is a native of Fiji and Samoa, and has a

stem which attains a height of fifteen feet. It has

rigid, green, glabrous, tripinnate fronds. Generally

speaking, this species is met with under the name of

D. Berteroaiia.

D. Cidcita has a thick rhizome with so dense a

covering of long brown silky hairs that it has be-

come an article of commerce, and is used for stuflBng

cushions and the like; the species is a native of

Madeira and the Azores, and is also found in Spain.

It has tripinnate fronds twelve to eighteen inches

long by a foot in breadth.

J), fibrosa is a neat small-growing tree fern from

New Zealand ; the rhomboid tripinnate fronds, three

to four feet long, have densely pilose grey rachises

and very short stipes, clothed with dense fibriHose

bright brown scjiles.

D. punctiloba is very common in moist, rather shady

places in Canada and the United States. It has

pleasantly-scented, thin, pale green, ovate-lanceolate,

pointed bipinnate fronds from a foot and a half to

three feet in height ; the strong chaffless stipes

spring from slender, extensively-creeping, naked root-

stocks.

D. Sellowimm is an arborescent species from South

Brazil ; it has lanceolate, bipinnate, leathery fronds

six to eight feet long and two to three feet broad.

D. squai-rosa is the most southern tree-fern in the

world ; it has chestnut-coloured stipes six inches to

a foot long—densely clothed with soft-spreading

fihrillose scales—and oblong-deltoid, rigidly leather}'

fronds, green on both surfaces.

Cultivation.—Of the species above mentioned,

D. punctiloba is the only one which can fairly claim

to be hardy, although J), antarctiea and D. sjKarrosa
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might succeed in many places in the open air in this The Cyatheas.-Some of the members of this

comtry if suitable positions ^ere chosen. AU the genus of tree-ferns are second to none in gr^ce and

rest do well treated as green-house ferns. Several elegance, and thoroughly merit the praise which has

make handsome objects in the sub-tropical garden been bestowed on them by travellers who have seen

during the summer months' if sheltered from winds them in their native habitats. There are about

and screened by trees, &c., from bright sunlight. eighty species, spread over the tropical and sub-

D antarctiea is perhaps the best and most stately of tropical regions of both hemispheres. IS ext to Aho-
philo the genus

Cyathea is the

most impor-

all the Dickso-

nias for plant-

ing out in a bed

in the cool con-

servatory, and

this species re-

quires no care

as regards shad-

ing from sim-

light under the

conditions
stated. Fine

large stems and

correspond-
ingly hand-
some crowns of

fronds are not

producedunless

the adventi-

tious roots are

encouraged,
and this can

only be done

by constant

syringings.
Some growers,

instead of cut-

ting away the

old fronds, al-

low these to

fall and envelop

the stem, thus

keeping it

moist and caus-

ing the matted

roots to grow
freely. Pro-

vided attention is duly paid to the requirements of

these latter—for it must be remembered that it is by
means of them that the plant obtains the greater part

of its nourishment—very little root-room is neces-

sary. Plants which through neglect or otherwise

have fallen into iU-health can frequently be rapidly

restored to \-igour by plastering the stems with per-

fectly fresh cow-dung. This forms a coating through
which fresh roots soon push, and the objectionable

smell of the fresh dung only lasts n day or so.

Good fibrous well-drained loam is the best soil in

which to grow all the Dicksonias.

DlCKSONIA AKTARCTICA.

tant, both as

regards num-

bers and other-

wise, of the

well marked

tribe CyathetB.

C. arborea, a

native of the

"West Indian

Islands, is a.

noble species

with decom-

poundly pin-

nate fronds, the

stout stipes of

which may he

either unarmed

or thickly beset

with rather
formidable
prickles— both

the varieties

are abundant in

Jamaica.

C. dealliata,

from New Zea-

land, Penang,

and Lord
Howe's Island,

is a very beau-

tiful cool-housL'

species, having

gracefully-
arching, twice

or thrice-pinnate fronds ; deep green above, and

clothed beneath with a silvery-white powder; the

stipes aiie unarmed or slightly asperous, and the

rachises and costse are covered with a pale rusty-

deciduous tomentum. For conservatorj' decoration

no tree-fern is superior to this.

C, Dregei has a stem sometimes four feet in height

;

the stipes are unanned or only rough with small

tubercles at their base, which is clothed with large

chaffy, glossy, ferruginous scales; the fi-onds are-

bipiimate. This is a native of tropical and sub-
tropical Africa and the adjacent islands.
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C. Sookeri is a very distinct and peculiar species

from the forest of Singhe Rajah, Ceylon ; it is a

slender tree-fern with a trunk not more than an inch

and a half in thickness, and short hlack rough stipes,

surmounted hy elongate-lanceolate acuminate pinnate

fronds, two to three feet long by four or five inches

in width.

C. imignis has large handsome finely-cut fi-onds of

a leathery texture,

glabrous, deep dark

green above and

glaucous beneath

;

except in the stout-

est parts of the

stipes it is quite

free from scales,

and in this parti-

cular differs mark-

edly from its allies.

It is a native of

Jamaica (where it

occurs on St. Cathe-

rine's Peak at an

elevation of 5,000

feet above sea-

level), Cuba, and

Mexico.

C. medullaris,

from Xew Zealand,

is one of the com-

parativelyfew ferns

which are impor-

tant from a purely

economic stand-

point. Its trunk

attains a large size

and a considerable

height, and con-

tains a soft mucila-

ginous pulp, which

is largely used by

the Maoris as an

article of food. Of

course, to obtain the pulp large trees have to be cut

down and destroyed. In the Winter Garden at Kew

there is a remarkably fine specimen of this species

planted out in one of the beds ; it was presented by

H.II.H. the late Prince Consort, in 1856 ;
it has

twice or thrice-pinnate, dark green, leathery fronds,

and stout glaucous-black stipes.

C. sinuata, a rare species from the wooded moun-

tains of Ceylon, is, according to Baker, if not among

the smaUest, certainly among the most elegant and

graceful of Cyathaceous plants, and the only one we

know -n-ith quite simple fronds. It has a slender

caudex-about an inch in diameter—not more than

from two to four feet high, surmounted by a crown

of elongate-lanceolate wavy fronds, two to three feet

long and an inch to two and a half inches wide.

Cultiiation.—The general remarks on the culti-

vation of Siekaonias apply equally well here. Of

the species mentioned, C. dealbata and medullaris do

thoroughly well in a cool house—any structure, in

fact, which is kept free from frost—the rest do better

with stove treat-

ment, and require

more shade than

the two species just

mentioned.

The Soodias.
—The genusi)oorfi«

contains five spe-

cies, which are con-

fined to the islands

from Ceylon east-

ward to Fiji, Kew
Zealand, and Aus-

tralia. It is a near

ally of Woodwardia,

which has already

been treated in this

work. The name
Soodia commemo-

rates the services

to science of Samuel

Doody, a London

apothecary and

cryptogamic bota-

nist. All are cool-

house ferns, and

thrive in a mixture

of loam and peat;

shade, too, is essen-

tial for their suc-

cessful cultivation.

J9. aspeia has

erect, dark - col-

oured, rough stipes,

two to four inches long, and oblong-lanceolate pin-

natifid fronds, six to eighteen inches long by two to

four inches broad ; the texture is leathery, the colour

dark green, and the margins of the narrow pinnas

are strongly serrated. Native of temperate Australia.

D. blechiioides has fronds similar in colour and

texture to the last-named, but they differ in size,

being generally about fifteen inches long by about

six inches broad. It is, so far as is at present

known, confined to Xew South "Wales.

D. caudaia, from Australia, Tasmania, and Kew

Zealand, has the lower half of the fronds truly pin-

nate, and the upper pinnatifid or entire ; the stipes

CYiTHEA DEAIBATA.
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are slender and smooth, four to six inches long, and

the lanceolate fronds six to twelve inches long, hy an

inch and a half to two inches broad. The texture is

less firm than that of the two preceding species ;
the

ipeoific name comes from the fronds heing fre- '

quently terminated hy a long entire point.

D. media, of which there are numerous forms, both

wild and of garden origin, is found in the Poly-

nesian Islands, Australia, and New Zealand. It is

very closely allied to the last species, of which it

is perhaps merely a Tariety.

pale gxeen, firm-textured fronds, rather less than a

foot in length, contrasting markedly with the wiry,

polished blackish stipes, the bases of which are

clothed with fine wooUy reddish-brown scales.

P. atropurpurea has glaucous, somewhat leathery

fronds, varying both in cutting and outUne. In size

they range from four to twelve inches in length by

two to six inches in breadth; sometimes they are

simply pinnate, at other times the smooth pinnae are

divided into several pinnules. This ranges from

sub-arctic Korth America to the Andes of llecoya.

DOODIA CAUDATA.

The Pellseas.—In general aspect the JPellwas

closely resemble the dieilanthes ; the habit of growth

is the same in both, but the quite continuous invo-

lucre, formed of the more or less changed edge of

the frond, renders any Felltea easy enough to dis-

tinguish when in fruit from Cheilanthes. The geo-

graphical distribution is somewhat alike in both

genera; the species occur in both northern and

southern hemispheres, many extending into the

tropics. Probably hardly more' than a dozen of the

upwards of fifty species known to science, exist at

the present time under cultivation in this country.

The glaucous tints of several are especially pleasing,

and as they require but little space and—those which
are described below at any rate—succeed in a cool

house, there arc few of the smaller- growing ferns

more desirable.

P. Alabamcnsis, a native of Alabama, Georgia, and
Tennessee, has ovate-lanceolate, twice or thrice-cut.

where it has been found at elevations of 8,000 to

10,000 feet above sea-level.

P. consoirina is a strong-growing species, with

strong, erect, naked, dark brown polished stipes, and

glabrous, leathery, divided fronds six to twelve

inches long by four to nine inches broad. It is a

native of both North and South Africa, and the

Mascarene Islands.

P. cordata.—The polished straw-coloured stipes of

this species form a striking contrast to the heart-

shaped segments of the glaucous, firm-textured

fronds. The habit is erect, and the plant attains the

height of a foot or more. It occurs from Mexico
and Arizona southward along the Andes to Peru.

The variety ^CTMosa is of a rather pendulous habit

of growth, and is better suited than the type for

cultivation in hanging baskets.

P. hastata has wiry, erect, dark chestnut-brown

stipes, and twice or thrice-cut fronds, sometimes aa
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much as two feet long ty six to twelve inches in

breadth. It has a similar distribution to T. eoiiso-

brina, but is found in addition in the Cape Yerd
Islands.

P. omithopus, a Califomian species, has rigid,

erect, polished, diirk chestnut-brown stipes, and
deltoid bipiunate fronds, of a leathery texture and
very pale glaucous-green colour. It makes a chanu-

ing pot plant for cool-house decoration, and does best

in a rather light place. Well-grown specimens

measure about eight or ten inches in height.

P. rotundifolia has a stout creeping scaly rhizome,

and simply-pinnate dark green leathery fronds—

a

foot or so in length—with from ten to twenty oblong

or roundish piimse on each side. This distinct and
pretty fern, which is perhaps better known under

the name of Plntyloma rotundifolia, is one of the

easiest to grow either in pots or on rock-work. It is

a native of Xew Zealand and Norfolk Island.

P. ternifoUa is easily recognised by its daw-Uke

pinnse. It has tufted, dark chestnut-brown, polished

stipes, densely fibrillose at the base, and linear-lanceo-

late leathery fronds, pale glaucous-green both above

and below. In height it sctircely attains more than

a foot. A native of the Andes of tropical America

and also of the Sandwich Islands.

Cultivation.—All the species above mentioned

are cool-house plants, and will thrive under the con-

ditions suitable for Cheilanthes, the cultivation of

which genus has already been described.

THE EOSE AJSTD ITS CULTUEE.
By D. T. Pish.

EOSES nf Orr-OF-THE-TT^r PLACES.

CONSIDEEING the growing force, climbing

powers, hardy constitution, matchless beauty

of leaf and flower, and delightful fragi-ance of the

Rose, it is surprising that it has been so sparingly

employed in the enrichment of landscape. Valued

chiefly for its flowers, it has been treated from the

first as a mere flower-garden plant, and to a great

extent been cribbed, cabined, and confined out of

much of its exuberant vigour and natural beauty.

A more artistic and appropriate use of Eoses could

not well be devised than their emploj-ment in clothing

the nakedness, breaking the monotony, hiding the

deformity, and reUeving the ponderous weight of

dead waUs and ugly buUdings. The profuse and

Uberal use of hardy free-growing Eoses as wall-

dothers, would add a new and one of the most

enUvening features to our towns and viUages and

general landscapes. Eoses in such close proximity

to dwellings would prove as valuable in a sanitarj-

as in an artistic point of view. The Eose, from

its free growth, its wide spread of foliage, and the

profusion and fragrance of its bloom, is one of the

most powerful neutralisers of foul odom-s, and

strongest antidotes to their injurious and deadly

influences. When the sanitary power of plants is

better known, and more correctly adjusted, the Rose

win be found wellnigh at the top of the list. The

more free and luxuriant its growth, the more

powerful its sanitary efEects, and the higher its

artistic value.

Roses up Trees.—There is no desire to super-

sede the Ivy as the natural tree-dother. The Ivy

round the Oak is stereotyped into our landscapes, and

become part and parcel of the rural life and sylvan

history of England. But there is no natural reason

why the Ivy in many cases could not be partially

clothed upon with Eoses.

Some of the richest, sweetest features in gardens,

pleasure-grounds, and woods have been accidentally

formed by Dog-roses or Sweet-briars finding their

way up trees, and almost wholly hiding their holes

with a prodigal profusion of gracefully depending

branchlets wreathed with flowers

:

*' Their wanton foliage in the air,

Luxuriant as the flowing hair."

Art can hardly reach higher than to imitate as

servilely as possible these perfect examples.

Eoses up trees labour under two disadvantages,

which the cultivator must strive to remove or

reduce to a minimum of evU. They are robbed

of their rights alike at top and bottom'. The tree-

branches shut out the sunlight and the dew; the

roots of the trees steal the food provided for the

Eose-roots. Judicious thinning of the tree-houghs

win mitigate the former evU. The latter is far more

difficult to deal with. ITiere is no remedy, and but

little chance for the Eoses, unless by isolating the

Eose-food from the roots of the trees. Brick, stone,

cement, concrete, have all been used as harriers ;
but

these are expensive, troublesome, and not alwaj'S

efficient. Gross-feeding climbers such as Eoses should

have a square yard of soil isolated to do them justice.

Failing so much, richness of root-run may partiy

stand for mass.

Eoses in Casks.—But the richer the Eose-soil,

the greater the danger that the tree-roots will find and

exhaust it. Hence isolation becomes of vital import-

ance, and tar, oil, beer, or wine casks are by far the

cheapest isolators. Knock out the bottom of the cask

or barrel, learing the bung-hole for the exit of water,

place three inches of drainage over the bottom, sink

it into the ground tiU the old bottom is about level
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with the surface, and see that a bottom space, a foot

or so deep, is left under the hung-hole for the free

escape of water, fill up with the richest half-and-

half of good loam and manure that can be found,

and plant the Eoses in it, watering the roots home.

They will not disappoint the planter.

As to size of cask, that is very much a, matter of

taste, means, and ambition. The bigger the cask,

the larger the Eose that may be grown in it, and the

longer the plants wiU continue in health and
beauty. Either six,

nine, twelve,
twenty - four, or

thirty - six gallon

casks may be beet

according to cir-

cumstances. There

is, however, con-

siderable difficulty

in sinking the

larger - sized casks

near to the tree

w^ithout serious in-

jury to its roots.

This difficulty may
be avoided, and the

cask itself made
into a thing of

beauty, by draping

it round with a por-

tion of the Eose
run up the tree,

or, better still, by
planting a second

specially for this

purpose.

A similar mode
of planting may be
adopted on lawns
where the soil is un-

suitable for Eoses.

Place one or more old beer or other barrels where a
group or mass of Eoses is wanted ; fill with good
soil; plant with Eoses, and aUow these to scramble
or run over them till the whole are overrun and
canopied with verdure and beauty. Even the
height of the casks becomes an important factor in
raising and diversifying the height of the masses
planted thus.

Such complete methods of isolating the roots also
provide special faciHties for feeding them either
with soHd or liquid manure. The casks, especially
tar and oil ones, last long in or on the soU, and while
they hold together it is certain that the Eose-
roots alone have the soil inside them wholly to
themselves.

SOSE IN A CitiK UPON A LawN

Roses on Walls and Chimneys.—Chimneys
are at once the most bald and difficult subjects to

deal with in our landscapes ; and yet they are en-

dowed with horticultural merits far beyond the

average piles of bricks and mortar that cry out in

all directions for floral furnishing. They not only

afford good support, but also furnish much-needed

warmth for some of our finest Tea and other Eoses.

One of the most ornamental chimneys ever seen by
the writer was enwreathed with a climbing Devo-

niensis Eose that

i-pached its summit,

and richly draped

it mth garlands of

beauty. Taller
chimneys with less

warmth, and in

bleaker places,could

be clothed with the

more rampant and
vigorous - growing

Ayrshire and Ever-

gieen Eoses, or the

more robust Hybrid
Perpetuals, some of

which will run
under favourable

conditions from one

to three yards in a

jear. The Bank-
sian Eoses, again,

with their neat
glossy leaves and

myriads of daisy-

liko blooms, are ad-

mirable as chimney
clothers.

Church - towers

are mostly bare of

verdure, or vener-

able with Ivy.
Occasionally, however, one meets with examples of
the towers and walls of churches clothed upon with
Gloire de Dijon, Marechal Niel, and other Eoses.
The first is the very best for this purpose, will climb
to the top of the highest tower or waU in an incredi-
bly short time, with its roots in the fat churchyard,
and its branches and flowers looking in at the
windows, forming charming and appropriate accom-
paniments to the sights and sounds of worship.

Eoses have often been employed more or less,
though far too sparingly, for clothing the gable-ends
and walls of dwelling-houses. Where houses front
to the west, as they often do, the southern gable-end
furnishes the best possible site for the more delicate
Tea-roses. The southern aspect still further im-

v^^^^



THE KOSE AND ITS CULTURE. 20i

proved in many styles of arcliiteoture by the pro-
jecting roof, and yet further genialisedby the latent

heat from the chimney, furnishes the most favourable
conditions for the successful cultivation of such mag-
nificent Hoses as Mavechal Niel, Lamarque, Devo-
niensis, Catherine Hermet, Marie van Houtte, &c

Northern gable-ends would in most situations j-ield

Hybrid Perpetuals in perfection in summer, or, if too

cold for these, the handsome Ayrshire and other
climbing Roses could be used for the northern end
and eastern side of the house, whUe choice Tea, Hy-
brid China, Bourbon, or Noisette Roses could be
used to cover the western side. Stables, farm build-

ings, factories, workshops, warehouses, and, in a word,

all bare buildings could be treated and clothed exactly

on the same principles as dwelling-houses, the most
choice and tender Roses being chosen for the most
favourable aspects.

R00& are not quite so easy to deal with as walls,

though smallroofs may be clothed with Roses, at small

cost, and with little trouble . Larger ones will need a

rough, strong trellis of some sort raised up from six

inches to a foot above them, to carry the Roses and

hold them fast and taut against wind and weather.

As roof Roses can hardly be too wild and free, they

will need hardly any attention after being estab-

lished. It is needful to state this distinctly, as other-

wise visions of frequent scrambling on roofs to prune,

train, or gather the Roses, with the risk of falls and

of broken tiles and slates, might discourage the roof-

culture of the Rose. After a first training and strong

fixing of leading branches, the way at once to the

most picturesque effects, and the highest I'esults, is to

leave the Roses to ramble at their own sweet will.

Roses up chimneys, church -towers, walls, or

buildings of any sort, as well as on roofs and in the

streets, have special difficulties of many sorts to

contend against. These must be either mitigated

or abolished before the Roses can be expected to

thrive. The soil left by builders in such places is

generally a vile compound of barren sub-soil, brick-

bats, concrete, or other builder's rubbish, made

more utterly vile (were that possible) by being

trampled and puddled into barrenness by the tread

of horses and the weight of heavy cartage in all

weathers. This inert and dead mass is hidden

with a few inches of fi-esh soil spiinkled over it—

a

skilful trap for the unwary. Before planting Roses

against dwelling-houses, or in streets, see to it that

all this rubbish is bodily removed, and good earth

put in its place.

The root-runs should always bear some sensible

and proportionate ai-ea to the extent of surface the

Rose is expected to clothe and the length of time it

is to live. If a mere mushroom growth is desii-ed,

a very limited area for the roots wiU suffice. But

for a Rose that is to last for yeai-s and cover a largo

space, three square yards or more of root-run will

prove by no means excessive. As far as possible,

too, the whole surface of the soil should be left open

to sun and air, and not paved over.

Quality of soil is of more importance than quan-

tity. Either or both, however, become almost

useless if resting on a saturated base. Excessive

drought is almost equally fatal to the utilisation

of the feeding properties of soils by the roots.

A happy mean between those two extremes must be

provided. Roses may, however, be rendered almost

independent of local conditions by the following

simple plan :—Remove bodily or place on the top of

existing soils in back gardens, areas, &c., a cubic

yard or load of the best maiden loam, enriched by the

addition of manure, if practicable, for every vigorous-

growing Rose, such as Marechal Niel and Gloire do

Dijon, planted. The further the Rose has to ramble

over roof, wall, tower, or chimney, the more liberal

should be the provision made for its roots. The
daily overhead washing of street Roses in dry dusty

weather, by attaching a hose to the main, is tilso of

the utmost importance to their health and beauty.

Koses in Hedges, and Hedges of Roses.

—Seeing that the Sweet-briar, and the common ami

more uncommon—for they are by no means all

alike—varieties of the Dog-rose have been ever re-

vealing to us the beauty and fitness of mixing Roses

in our hedgerows, it is surprising that this happy

thought has seldom or never been adapted and carried

further by planters of hedges. Doubtiess, while the

Roses would be welcomed as things of beauty by all,

and a joy to most, if not for ever, at least while the

hedge lasted, yet the mere fence-maker would de-

nounce them as a source of weakness to the resisting

force or protecting power of the hedge. But this

need hardly be so if a judicious selection of the more

spiny and %-igorous Roses are chosen. It is by no

means always the weaker portion of the hedge in

which the Sweet-briar or common Dog-rose forms a

part of the fence, or fills the gap where the White-

thorn or Quick may have died out. And the yellow

Austrian Briar, or Persian Rose, and several of the

Scotch, so woU named Sosa spinosissima, are equally

formidable and stiU more beautiful in hedges.

Another very spiny and hai-dy species of Rose,

JS. Bi-unoni {really S. moschata of Miller), or Hima-

layan Briar, has pure white fiowers and thorny stems.

Several of our older Roses, as some varieties of

the White, the Provence, and Moss, with their per-

petual - flowering or other hybrids, are also well

furnished with sharp prickles. Not a few of the

Hvbrid Perpetuals, such as Baronne Prevost, Madame

Alfred Dumesnil, Gloire de Bourg-la-Reine, Emilie
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Hausburg, Due de Cazes, Jeau Soupert, Julia

Tonvais, Abel Carriere, &c., are sufficiently spiny

to be incorporated with "Whitethorn without greatly

weakening the defensive character of a hedge. The

following less prickly varieties might also be used, by

having their resisting powers strengthened by inter-

lacing, diamond fashion or otherwise : Mdlle. Annie

Wood, Mdlle. Marie Eady, Madame Cllemence

Joigneaux, Edward Morren, Souvenir de Collomniers,

Duo de Moutpensier, Due de Kohan, and, in a word,

almost aU the Perpetual' and other Roses recom-

mended for pillars and pyramids. Other and less

spiny and dense-growing Koses might be employed

more as diapeiy on and in hedges, than as forming a

part of them. Of such it may often be said in the

words of Jean Ingelow

—

" The Boses that in yonder hedge appear.

Outdo our garden bnds which bloom within."

For forming hedges more for ornament than as

barriers against live stock, almost any of the

Boses named in the chapter on Pyramidal and Pillar

Boses, and for arches, will answer the purpose. The
most brilliant Bose hedge ever seen by the writer was

formed of the Gloire des Bosamenes alone. The old

pink and crimson China, mixed, also form a good

floriferous hedge. The two Noisettes, Aimee Vibert

and Pellenberg, planted alternately about a yard

apart, form a hedge of red and white which few

combinations can match in chasteness and brilliancy.

Coupe d'Hebe, Charles Lawson, Blairii No. 2,

Chenedole, Paul Bicaut, with Madame Plantier,

and the Ayrshire Dundee Bambler, thi-own in for

whites, form a charming hedge. Other, and even

richer hedges, may be formed of such Boses as the

Persian yellow, Austrian yellow and copper-coloured,

the crimson Boursault, the Garland, Splmdens
Thoreahyana, Williams' Evergreen and FeHcite

Perpetuelle, and other Ayrshire, Hybrid, China, and
Evergreen Hoses.

Such strikingly beautiful, vigorous, and strong

Roses as the White Baroness, the Grandeur of

Cheshunt, Paul's single red, white and crimson Per-

petuals, will probably become important features in

the Bose hedges of the future.

In specially mild localities, the most charmingly
sweet and floriferous Bose hedges are formed of

Chinese, Bourbon, and Tea Boses. The Cramoisie

Saperieure, with its climbing sport, James Sprunt,
and the pure white Ducher and Clara Sylvain, a
vigorous-growing white Bose ; Barorme Gonella

;

Setina, a climbing form of Armosa, a most profuse-

blooming Bourbon Bose ; Queen of Bedders, Aim6e
Vibert, especially the climbing variety, Cheshunt
Hybrid, and Camoens would form most floriferous

Rose hedges.

Coming to the Teas, what a hedge of beauty could

be formed of the two well-known Glories, Gloire de

Dijon and Gloire de Bordeaux ! Among others that

might be used to form hedges are Beaute d'Europe,

Bougere, Comtesse Biza du Pare, Duchess of Edin-

burgh, Francisca Kruger, Enuly Duprez, May Paul,

Souvenir de Paul Neron.

As to culture, provided vigorous varieties are

chosen, and that these are planted with the other

hedge-plants, the Boses are generally able to take

care of themselves. But it planted at a later date,

the roots of the Quick or other hedge-plants wilL

prove such formidable rivals as to starve the Rose-

roots. There are two modes of fostering the Rosea

xmder these adverse circumstances—^the planting

of them at some considerable distance from the

hedge, and the isolation of the roots from those of

the hedge-plants by some such methods as have beert

indicated. Care must also be taken that the other

hedge-plants may not smother or strangle the Boses-

in the fierce struggle for life that is apt to be waged,

against them when they are planted in established

hedges.

Rose hedges, if they are to prove successful,

need ample support in two ways, or rather at two.

places—root and top. To provide the former,

trench the ground to a depth of three or four feet

and a width of six or nine, working in during the

process a heavy dressing of farm-yard manure, and

remove all roots of weeds, brambles, &c. If the-

natural soil is good and the subsoil fairly dry, this

preparation will suffice. If not, a drain must be run

along imder or near to the hedge, at least a foot

deeper than the soil has been trenched, and better

soil substituted for the bad. Of course, in planting

Boses in or against existing hedges, the preparation

ramnot be so thorough, but should proceed on similar

principles.

Before planting the Roses for a hedge, a row of

strong stakes should be placed along the centre of

the space, and driven a foot or more into the solid

undisturbed earth. These may vary in height,

according to that of the hedge. Nothing answers

better than young Larch poles with the snags and
bark left on. The tops may be of a uniform height,

or otherwise. By having the stakes and Roses of

various heights, a more irregular or picturesque

hedge will be the result. Prom four to eight feet

win be found convenient and effective heights for

Rose hedges. There is yet another, cheaper, though,

hardly so picturesque, way of supporting Rose-

hedges through their earlier stages. The stakes

may be stronger, placed at wider distances apart,

and bound together with rustic rails firmly nailed to-

them. Three rails would suffice for the tallest,

hedges ; two for the more dwarf ones. To these the.
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Roses are fastened as they grow, and the whole
ti-ame-work is speedily hidden. Iron or wire can
also he used instead of wood where the latter is

scarce, and dwarf hedges may he got up without any
special props. But few things are more offensive to
good taste than an amhitious-looldng hedge of Roses
swayed out of all form, or laid level with the ground,
hy winds.

Fix the Roses to the supjKirts at planting, some-
what looselj", and so that they may subside with the
soU, and not be hung up to the stakes. And in
about two months afterwards prune out all the
weakest shoots, and shorten back the strong ones to
from a foot to a yard, according to the strength and
vigour of the plants. As this is the first, and maybe
almost the last pruning in the ordinary sense of the
term that the hedge of Roses will require, it is best to
out back rather severely, to insure a strong break at

bottom, so as to furnish a good permanent base for
the hedge. Another good plan is to tie the stronger

shoots down horizontally along the bottom raU or

base of the stake. Either way, a vigorous break
and free growth near to the ground-line must be
obtained.

About the middle of June some of the more
vigorous growths might be stopped. They will

break afresh, in time to ripen their second growth
before the winter. The Roses may be topped rather

than pruned after their first season's grovrth, and, if

a uniform formal hedge is desired, this trinmiing

should he repeated annually. But for a real rustic,

picturesque, wildly luxuriant, and most effective

Rose hedge, leave them to nature above, and the

rich border for their roots below, after the first

season.

Finally, choose Roses on their own roots for Rose
hedges, as otherwise the plague of suckers will be
incessant ; and as the struggle for existence mostly

ends in the survival of the fittest—that is, in the

fierce struggle of a Rose hedge, the strongest—the

Roses will finally succumb to the briars, and leave the

astonished possessor a briar hedge in lieu of the Rose

one he so carefully planted and so liberally supported

above and below. On the other hand, there is no

speedier or better mode of getting up Roses rapidly,

either in existing hedges, woods, or other out-of-the-

way places, than that of budding many Roses on

existing briars, and taking some little pains to sup-

press the briars and encourage the Eoses ever after-

wards.

Koses in Shrubberies and Woods.—These

are more effective when planted in considerable

masses. Some of the most striking effects may be

produced in both by draping a few prominent boles of

trees here and there with Roses, as already shown.

and forming a group of the same or other and
contrasting Roses near to these, extending the one
wild Rose as it were into a small colony. In all

cases where Roses are introduced into shrubberies

and woods, they should he very much left to nature,

or if any art is employed, it should be so skUftdly

concealed, and so hidden beneath the highest possible

examples of natural grace and beauty, as to wholly
hide the art. Almost any of the Roses named or

specified in the foregoing lists will answer well for

these purposes. But whatever selections of Roses

axe made, the different varieties of the Sweet and
Austrian Briars and Scotch Roses should not he
forgotten.

Of the Roses best adapted for forming effective

groups in woods, the follovring Ayrshire, Evergreen,

Prairie, and Multiflora Roses will be found suitable

:

—^Dundee Rambler, pure white ; Queen of the Bel-

gians, rich creamy-white ; Ruga, flowers flesh-colour,

very fragrant ; Splendens, hnds crimson, melting

into pale flesh with age : one of the best. The Ever-

green Roses are not strictly so, though most of them
hold their leaves throughout the greater portion of

the winter: Adelaide d'Orleans, flowers creamy-

white, in large clusters ; Felicite Perpetuelle, flesh-

colour changing to white, large clusters; Donna
Maria, pure white, very fine, not so robust as most

of the others ; Rampante, pure white ; WiUiams'

Evergreen, one of the freest and best. Among the

best of the Prairie Roses are the following : Beauty
of the Prairies, pink ; Gem of the Prairies, crimson,

blotched with white, the only fragrant Rose among
these North American species ; Bosa rubrifolia, Queen
of the Preiiries, rosy-purple. Among the Multiflora

section of Roses, De la Grifferaie, deep rose,

changing to blush ; Laura Davoust, pink, flesh, and
white, in large trusses j and Rttsselliana, rich lake

and Ulac, are the best.

For shrubberies, any of the sorts recommended for

pillar or pyramidal Roses may be introduced, either

single or in masses. Standards and dwarf standards

also look well towering above dwarf shrubs. In

sheltered shrubberies, too, groups of C!hinese, Tea, or

Noisette Roses may be alternated with other shrubs

with the happiest effect ; such Noisettes as Triomphe

de Eennes, CeHne Forestier, and Teas, as Gloire de

Dijon, Bougere, and Homere, being among the best

for use in quantity in such positions.

Koses in Streets.—It is a far cry from the

wild woods to the crowded streets, and yet Roses

may be grown in the latter. The smoothest-leaved

and stemmed species and varieties of Roses, and

those of the most robust and vigorous constitution,

should be chosen for street cultvire. Smooth-leaved

Roses would retain httle or no dust or soot, and
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enable the rain or syringe to make a clean sweep of

any that did settle on them. Moss Roses should also

be avoided, inasmuch as this appendage would favour

the collection and retention of dust. The Banksian,

Chinese, Koisette, Bourbon, Tea, and their hybrids,

being the smoothest-leaved varieties, will, other con-

ditions being equal, prove also the most desirable as

street Hoses.

Among the Hybrid Perpetuals, the following are

some of the smoothest-leaved and stemmed:—Cap-

tain Christy, Star of Waltham, Duke of Edinburgh,

Victor Yerdier, Duke of Teck, Etienne Levet, Charles

Lefebvre, Countess of Oxford, Mrs. Baker, Henri de

Lcdechaux, Perfection de Lyon, Horace Vemet,

JEIippolyte Jamain, and Mdlle. Eugenie Terdier.

Coupe d'Hebe, Brennus, Charles Lawson, Blairii

No. 2, and Paul Eicaut are also good Hybrid Chinese

Jor this purpose.

Soses for Baiiks.—Eoses are also the most

brilliant and serviceable clothing for banks. The

better and more tender classes of Eoses enjoy shelter,

and few things can be more enjoyable than a sunk

Eose garden, with the sloping banks that lead to it

also furnished with Eoses, instead of turf. The

warmer banks can be clothed with Tea and Noisette

Eoses, the medium ones with vigorous-growing

Hybrid Perpetuals, and the coldest with Evergreen,

Ayrshire, or other hardy climbing Eoses. The
whole should be pegged down as closely to the

^ound as may be, as otherwise they might mar

the synraietry, or peirtially conceal the beauty, of the

Eose or other garden on the flat or level space

below. Though it is here suggested that slope and

j)Iain should be wholly devoted to Eoses, this is by
DO means necessary, as Eose-banks look well with,

-and heighten the beauty of, most other flowers by
"their rich contrast. One of the most effective flower

-gardens ever seen by the writer was furnished with

Verbenas only ; a second with Violas ; and a third

"with the usual mixture of bedding plants, chiefly

Pelargoniums, Lobelias, Coleus, &c. All these had

this in common : they were sheltered and surrounded

"with a sloping bank of Eoses, and the Eoses in each

case seemed the richer part of the garden.

The Kose on Grass Iia^vns.—By this is not

-meant a bed of Eoses on the lawn. These are

plentiful enough, and may be appropriate or other-

wise, according to circumstances. But by Eoses on

grass lawns is meant single plants or groups literally

planted in. springing out of, and running semi-wild

and free over the turf. Never does " the Rose, the

glory of the day," seem more glorious than when up-

rising from and cushioninc; its wearied beauty on the

green grass. It is reported of Sadi the poet that.

seeing a Eose in a tuft of grass, he cried, " What;

is grass fit company for Eoses ?" He was about to

tear away the grass, when it meekly besought him,

saying, " Spare me ! spare me ! True, I am not the

Eose, but my perfume proves that I have associated

with Roses." Whether the grass gains much from

the Eose may be doubtful, but no one who has seen

a mass of Eoses on grass lawns wiU dispute that the

Eoses gain considerably from their dose proximity

to the turf.

Eoses in meadows differ nothing from those on

lawns, unless it be in the size of the groups, and the

necessity, where the meadows are grazed, of a pro-

tecting fence against browsing ; for unfortunately

stock of aU kinds seem as favourably impressed with

the sweetness of the Eose as ourselves, and show it by

eating aU up within their reach. But already most

home meadows abound with clumiw of trees and

shrubs enclosed for security with stock-proof fencing.

None of these can be more ornamental than clumps

of Eoses. These might either be formed in fresh

places, or clearances might be made in existing

clumps and furnished with masses of Eoses.

There need not be any fear of overdoing it. The

background is so cool and full of shadow, that even

the bright light of many Eoses will fail to splash in

colour to excess.

Some of the stronger-growing Chinese, Teas,

Bourbons, and Noisettes, and their hybrids, are

among the most effective Eoses on lawns, one of

the very best being Gloire de Dijon, and its near

allies. Belle Lyonnaise, Beaute de I'Europe, and

Madame Berard. The red or pink Roses that so

closely resemble the Gloire de Dijon in habit :is to be

called Pink Glories—^viz., Gloire de Bordeaux, May
Paul, and Eeine Marie Henriette—prove equally

effective, and contrast admirably with the buff-and-

gold colour of the Gloire de Dijon. The Noisette

Eose, Souvenir de la Mahnaison, with its deep velvety

red sport Malmaison Eouge, would form rich masses

either singly or combined. The dark crimson

Bourbon, Queen of Bedders, also contrasts well on

the turf with Setina, a semi-climbing very hardy

Eose, producing a profusion of semi-white blossoms.

The best of the Hybrid Teas, of the Cheshunt Hybrid

class, likewise mass admirably on the grass. Such

hj'brids as Coupe d'Heb^ and Charles Lawson can

hardly be equalled by the most brilliant and flori-

ferous Hybrid Peipetuals. The most vigorous and

hardy sorts of the Baronne Prevost type of Perpetuals

are best for these purposes. The Ayrshire, Ever-

green, and Boursault Eoses form larger masses of a

more senu-\\-ild character, one of the very best Eoses

for this purpose being the double white Ayrshire, a

single plant of which will form a Rose-group cover-

ing an area of from ten to twenty j^ards.
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Some of the best results in forming effective Rose-

gi'oups in meadows and grass lawns have heeu pro-

duced hy the removal of tall and dilapidated stan-

dards from the garden, the planting of them rather

thickly in good soil, and leaving them to time and
nature to restore to vigour and mould into beauty.

The results were astonishing. Emancipated from
the enfeebling influences of the knife, they speedily

ran into a veritable maze of beauty and brilliancy

that delighted the eyes of every beholder. Several

Sweet-briars were planted with the Roses for the

fi-agrance of their leaves, and grew so vigorously as

to tower high above and run all through and among
the Roses, while "Wood Violets and Primroses crowded

around the sides of the group, the whole illustrating

as well as realising Moir's vivid description :

—

"On a mound
Of verdant turf with wild flowers diamonded.
Sprang in his majesty of natural pride

An Eglantine, the red Kose of the wood

;

Its canny honghs, with thxeaVnin^ prickles armed,

£ich in its hlossoms and sweet-scented leaves."

Roses on Housetops.—^Roses on the roof are,

in fact, Roses on the housetops, with their roots,

however, planted in the soil, and their tops displayed

for picturesque effect at a distance. But Roses on

the housetop are meant to be grown on the roof, and

to be as accessible as those in the garden. "When the

growing demands of our rapidly increasing population

compel architects to utilise our wasted roof-spaces by

making them flat and readily accessible, a great

future win be opened up for housetop horticulture.

No doubt there will be a few difficulties, cultural

and otherwise ; but difficulties are made to be

mastered, and sis the sanitation of towns improves,

the difficulties in the cultivation of Roses on house-

tops will diminish.

Even now, by a judicious selection of sorts—those

recommended for streets being the more suitable

—

and with careful culture, no one need despair of

blooming Roses in tolerable perfection on the top of

St Paul's ! Special preparation, as well as judicious

selection of the plants, is highly needful ; and these,

with cleanliness and a plentiful supply of food, will

grow Roses in all places where light can get at

them.

Hoses on Balconies.—The conditions on these

do not varj' greatly from those on the housetops,

unless it be that the circulation of air is less free,

and the temperature more variable. Balconies also

offer better facilities for being partially furnished

with Roses by plants led up from the ground. Such

magnificent balcony plants as the Banksian Roses

might thus be led up to any height, and wreathe

balconies with their verdure and beauty. Their

spineless branches and small smooth leaves present no

foothold for soot or dust particles, and hence they

could easily be kept clean. "Where it is impracticable

to lead Banksian or other Roses up from the ground

for the clothing of balconies, they can be grown

well in large boxes, pots, or tubs. Tea-roses, as

dwarf or other standards, would tdso be admirably

adapted for balconies. Rows of these towards the

front or in any part of a balcony, the front itself

being draped and partially covered with weeping

Rose sprays, would bring a new, and what has

hitherto been thought impossible, pleasure to tens of

thousands of town houses.

It is most important that the plants should be well

established and freely rooted in tubs, vases, or pots,

before being placed in such novel and exposed posi-

tions. To purchase plants from nurseries, pot them

afresh, and place on housetop or balcony, is one of

the surest means of inviting failure. As the demand

for Roses for such positions is created and extended,

the trade will speedily make a speciality of keeping

in stock any quantity of well-established Roses every

way suited for the purpose.

Again, a few deaths or failures must not cause

disappointment. These occur sometimes in numbers

that are almost appalling in the best-ordered gar-

dens. In fact, with all our advance in Rose-culture,

the life of individual Rose-plants was never worth

so few years'—months'—purchase as now. Hence

the housetop Rosarian need not despair. Should his

plants bloom well for two years he will have his

reward. But if kept clesm by frequent overhead

syringings, heavy and copious enough to rinse off all

dust and dirt, and well watered and fully fed at the

roots, there is little reason why they should not live

almost as long on the housetop as in the garden.

Extremes of heat and cold must also be guarded

against. South balconies are like ovens when the

mid-day sxm's broad glare beats fiercely on or into

them. Northern ones are also extremely cold. Others,

and also many housetops, are full of fierce and strong

artificial draughts. The Rose, though hardy, Kkes

none of these extremes, and means must be taken to

provide partial shade and shelter when needful.

Neither must the roots be drought-parched, nor their

runs be converted into a swamp, nor into a patch

of the Arctic regions by being frozen through.

In a state of nature Rose-roots are seldom frozen.

They are doubly, trebly protected, by their tops, the

earth, and a non-conductor or debris of fallen leaves,

grass, &G. But in a pot or tub on the housetop, few

or none of those natural cold-resisters are present

;

and mats, old carpets, cocoa-fibre refuse, straw, or

paper wrapped well round and surfacing their root-

runs, must take their place.

The extremes of heat and cold, of drought and
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water in excess, tlie want of artificial overhead

waterings, to compensate as far as can be done by
art for the lack of the invigorating, feeding, cleansing,

natural rains and dews— these have killed tens of

thousands of town Eoses, while the polluted atmo-

spheres of which we hear so much have only killed

their hundreds.

PEOPAGATION.
Bt W. Watson.

TEE RAISINd OF SPECIAL GENERA FROM SEEDS.

I'S the last chapter we considered in a general way
those conditions which play an important part in

the germination of . seeds, and which, if properly

understood, should be sufScient to enable any gar-

dener to succeed in the management of seeds of any
particular kind. For information of a more special

nature, as well as for the details of that treatment
most suitable for the seeds of ordinary garden
plants, such as vegetables, annual flowering plants,

&c., the reader is referred to those chapters which
deal with each class. It would be out of the question
to attempt such information here. There are, how-
ever, one or two special classes of plants to which a
few lines here may not be out of place, and the first

of these is

—

Coniferee.—Seeds of aU the cone-bearing family,
of which the Pinus and Cupressus may be named as
examples, are when procurable the readiest means
of propagating these plants; but owing in some
cases to the difficulty of obtaining foreign seeds,
and to the trees in this country not producing them,
cuttings or grafts are resorted to as the only means.'
The seeds of Conifers are borne in between the bases
of the scales of which the cones are composed, some
cones containing as many as 300 seeds. Notwith-
standing their oUy nature, they will keep perfectly
fresh for three or four years if aUowed to remain
in the cone, but lose their vitality in less than
a year if removed. It is usual to gather the cones
before they are quite ripe, and before the scales
have separated so as to aUow the seeds to drop
out. Some kinds, however, do not open, and it
therefore becomes necessary to soak them for a day
or so in water, and afterwards expose them to sun-
heat, or place them in heated kilns speoiaUy con-
structed for the purpose. For sowing the seeds, if
to be placed out of doors, April is the most favour-
able time. It is a good plan to place the seeds in a
bag, and then steep the whole in water for two
or three days. After this take the seeds out and
dry them gently in the sun before sowing them.

The soil should be soft and rich, mellowed by

the preceding winter's frost, and raked as fine as

possible. After sowing the seeds cover them with

a thin layer of fine light soil, and then run a light

roller over the bed. To prevent the sun from dry-

ing the soil a covering of Fir branches, hurdles,

Fig. 2.—Seedling of Salisburia
Fig. 1.—Seedling Pine.

a. Section of seed,
showing position of
embryo.

or straw should be placed over it. Mice and birds
are fond of these seeds, and must therefore be pre-
vented from getting at the seed-beds. Should the
weather be dry it will be necessary to water the
beds often enough to keep the soil moist. Germina-
tion should take place in from three to five weeks.
As the seedlings push through the soil the covering
should be removed so that light may reach them.
For the first year or so seedling Conifers grow very
slowly

;
they should not be transplanted untU they

are about four inches above the ground. When
pots are used it will be unnecessary to cover the
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aeeda of Conifers, merely pressing tliem into the soil

so that they aie partly buried. Light appears to he
helpful to the germination of seeds of coniferous

plants. In germinating, the radicle, or root, is the

first to appear, pushing its way into the soO, to he

succeeded by the appearance of the leaves from the

opposite end of the seed. It is usual to plant

large coniferous seeds with their thin end a little

way in the soil, leaving the thicker end exposed

and pointing upwards, as, for instance, in seeds of

Araucarias.

Fig. 1 illustrates the position of the embryo in the

seed of a Pine, and a seedling after it has emerged

as if broken or in any way injured it not unfre-

quently happens that death is the consequence.

The manner of germination in Palm-seeds is

shown by Figs. 3

and i ; the seeds

are still attached to

the young plants,

to which they will

continue to afEord

nourishment until

the plant is well es-

tablished, when the

seeds will fall away.

Pig. 3.— Seed of Borassus or IJate-Palm.

from the seed. The importance of planting the large

seeds of Conifers with the thin end downwards is

here made apparent. Fig. 2 represents a seedling of

Saliaburia (Maiden-hair tree).

Palms.—Seeds of the cpmmoner kinds of Palms

usually germinate freely if sown in pans of soil, and

placed on a bottom heat of 80°. Some of the rarer

kinds require somewhat special treatment, especially

those which grow in swamps. For these it is neces-

sary to use an open soil, and to stand the pots

in which the seeds are sown in pans of water. Many

Palms germinate quickly, but owing to unfavourable

conditions the seedlings are weakened or fatally

injured before they become strong enough to look

after themselves. A regular temperature, both at

the roots and overhead, is of special importance, as

also is an uniformly moist soil, anything approach-

ing drying being harmful to seedling Palms. In

removing them from the seed-pans to pot them into

separate pots, the roots should be carefully handled,

Fig. 4—Germination oE ralm-seed.

Oreliids and ITepentlies.—The majority of

Orchids, and the whole of the Nepenthes, are epi-

phytal in habit. Their seeds are very small; both
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families require careful management when in a

seedling state. The seed of an Orchid is a singular

organism, totally distinct from the seed of any

other flowering plant in that it contains no embryo,

hut is merely a mass of cells, with a dark, thickened

coUebtion of cells, caUed a nucleus, in the place

where the emhryo might he supposed to exist (see

Fig. 5, No. 2. This singular structure can only be

seen with the aid of a microscope. Recently the

propagation of Orchids by means of seeds has re-

ceived much more attention than formerly, owing no

of washing the seeds away with water, the pot and

sphagnum upon which they are sown should be

dipped a Uttle way in water so as to allow it

to soak upwards, and not watered overhead. The

time seeds of Orchids take to germinate varies,

according to the species, from three -to twelve

months. Seeds of Disa grandiflara are perhaps the

easiest-managed among Orchids ; they may be sown

upon a mixture of chopped sphagnum and peat.

Numerous varieties of this beautiful Orchid have

been obtained from seeds raised in this country.

Fig. 5.—Fruit (natural size). Seed (magDified), and Seedlings (masnifled) of Cattleya.

doubt to the valuable results obtained from crosses

made with cultivated kinds, the progeny of which

have been raised in this country. Messrs. Veitch

have devoted much skill and careful management
' to Orchid hybridisation and seed-raising, to which

we shall refer again at some length in the chapter

devoted to " Cross-breeding."

The seeds of Orchids are sown on pots filled with

crocks and growing sphagnum, or, better still, upon

the sphagnum growing about other Orchids. It is

necessary that the seeds should be sown immediately

on their becoming ripe, as, owing to their smallness

and extreme delicacy, they do not retain vitality long.

They should be scattered upon the sphagnum and

then left to themselves, the treatment required by
the plant about which they are sown being such as

will afford them all they need. To prevent the risk

Germination having taken place, and the seedlings

being large enough to iandle safely, they may be

removed from the seed-pot and planted in tiny pots

of chopped sphagnum and crock-dust. To guard

against drought and danger to the seedling, it will be

found a good plan to place a number of these tiny

pots together in a flat pan, filling up between the

pots with sphagnum; these pans may then be

suspended near the glass in a shaded house of the

temperature suited to the requirements of each kind

of Orchid. Patience of no ordinary kini must be

possessed by any one attempting the raising of

Orchids from seeds, as it takes a very long time for

most of the kinds to arrive at a flowering condition.

In the case of Cattleyas, for instance, it generally

takes from seven to ten years, and sometimes even

longer, to grow a plant from seed on to its first



PROPAGATION. 209

flowering. Cypripediums, Calanthes, Disas, and a
few other terreatrial kinds are a shorter time, gener-
aUy about thi-ee years, before they become strong
enough to flower.

_

To afford some idea of the delicate nature of seed-
ling Orchids, the illustrations in Fig. 5 have been
made from living seedlings of Cattleya. No. 1 repre-
sents the fruit (natural size) ; No. 2, the'seed ; No. 3,
a seedling directly after it has. emerged from the
seed-coats

; No. 4, the same developing the first leaf

;

Nos. 5 and 6, seedlings of two and three years re-
spectively. From 2 to 6 are all magnified.

Nepenthes-seeds require the same treatment as
Orchids, than which, however, they are quicker to
germinate, and form sturdy plants in a much shorter
time. The foliage bears ti^ pitchers soon after
germination.

Aquatics.—AH such plants as Nymphseas, Ne-
lumbiums, Sagittarias, and others of aquatic habits
may be raised from seed if sown in soil and submerged
in water in the light. For seeds of tropical plants
a temperature of from 75° to 80« wiU be necessary

;

for the Victoria Regia, 85° will be found none too

high. It sometimes happens that seeds of aquatics

are sown in soil and treated as for terrestrial plants
;

at least, several such mistakes have come to my
knowledge. It was thought that the plants liked to

grow in water only when strong ; which seems about

as likely as that fish-spawn should be hatched in dry
soil, and the young fishes kept from the water tUl

they had grown a little.

SPORES OF FERNS.

The organs of reproduction in Ferns are quite dif-

ferent from those of flowering plants, spores or
" Fern-seeds " possessing neither coats, radicle, plu-

mule, nor cotyledons such as are found in all true

seeds, but nevertheless containing within themselves

the capacity to vegetate and produce young Ferns.

To distinguish flowering from spore-producing plants

the term "acotyledon" (i.e., without cotyledons) is ap-

plied to the latter, and to this group belong all Ferns,

Lycopods, Isoetes, Marsilea, Salvinea, Liverworts,

and Mosses. Of these the two last are of little horti-

cultural interest ; Isoetes, Marsilea, and Salvinea are

seldom cultivated except in botanic gardens, but the

plants belonging to the first two groups are of

great importance as garden plants. To the Ferns

and Lycopods therefore, and their modes of repro-

duction, and especially to their propagation from

spores—an operation of some delicacy—this chapter

will be devoted. Before going on to the subject of

treatment it may be interesting to say a few words

on what is supposed to occur during the vegetation

of a Fem-spore. When a spore is placed on any

62

warm, moist medium favourable to its growth, it

vegetates by expanding in the form of a tiny thread
a simple oblong ceU, to which other cells are added,
tiU a thin, green, leaf-like membrane is formed, re-

sembling a Liverwort; this is called a prothallus.
The form of this organ varies according to the
species, but it is generally kidney-shaped, and about
half an inch across. Along the axis of the prothallus
fine hair-like roots are developed, by means of which
it attaches itself to any moist surface. In addition
to these roots there are also produced on the under
side of the prothallus Uttle cells, containing tiny
coiled threads, which are said to move spontaneously,
but most likely owing to the action of moisture on
their coiled bodies. These are the fertilising organs
analogous to the pollen of an ordinary flower, and
called antherozoids. Close to these little bodies other
cells are formed on the prothallus, and these contain
organs whose functions are precisely the same as

those of a pistil of an ordinary flower ; they are

called archegonia. As growth proceeds, the little

threads or male organs come in contact with the
small pistil-like bodies and fertilisation is completed.

Soon after this the young Ferns begin to appear,
each prothallus producing a single plant, though in

a few species several plants are developed from one
prothallus. By dividing the prothallus into several

pieces each piece will produce a separate plant, as

has been proved with Todea superba, the prothallus

of which was cut into a dozen pieces, each one of

which jdelded a plant. The prothallus dies away as

the young plants develop roots. It wiU be seen

from this how different the process of spore-vegeta-

tion is from that of seeds. A microscope is neces-

sary to enable us to perceive the wonderful move-
ments of the fertilising organs, and to watch the

development of a plant from a spore through all its

singular changes. The importance of a knowledge
of the above to a Fern-grower will be seen, when it

is remembered that some very distinct and useful

hybrid Ferns have been raised by crossing two
species : as the fertilising process takes place during

the development of the plant from the spores, it will

be apparent how hybrids are likely to be obtained.

Mr. Bause's success in raising hybrid Femshas been

the subject of some surprise even among botanists

;

for not only has he produced plants with characters

which combine those of the two parents, but every

one of his hybrids is fertile and reproduces itself

exactly from its spores. Previous to Bause's experi-

ments the only Fern we possessed of supposed hybrid

character was .Adianium Farleyense^ which, however,

is uniformly baiTen, never producing spores.

Sterility is much more frequent in cultivated

Ferns than is generally supposed. For a large pro-

portion of the most popular kinds we are seldom
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compelled to employ spores in their propagation, as

division and bud-producing fronds afiord ready

means for their increase. Many Ferns are, of course,

abundantly fertile, Gymnogrammas, Pteris, some

Adiantums, CheilantheB, Aotinopteris, and numerous

others being weU-known examples. But, on the

other hand, it has been hitherto impossible to obtain

plants from the spores of such Ferns as Trichomanes,

HymenophyUum, Davallia, many Poljrpodiums, Glei-

chenias, &c. We must suppose that sterility in these

eases is the probable result of artificial cultivation

;

for the wide area over "which the above plants are

distributed in nature can only be explained by their

spores being fertile. Sometimes we find spores pro-

ducing prothallia, but not getting beyond that stage
;

from which we must infer that the functions of fer-

tilisation have been weakened by some cause or other,

although the spore itself is produced, and from it the

prothallus is expanded, but without the capacity to

produce plants. This may be considered as analo-

gous to what we see in many cultivated flowering

plants, the flowers of which are developed, but all

efforts to make them produce fruits proving of no

avail. Whether the sterile nature of the Filmy

Ferns has caused them to assume a proliferous cha-

racter in their foliage cannot perhaps be proved, but

we flnd that many of the HymenophyUums and Tri-

chomanes, whdn grown under glasses, are proliferous

to an extraordinary degree in their old barren

fronds. It is possible that the failure on the part of

the prothallia to produce plants may be due to un-

favourable conditions as regards light, heat, or some
other circumstance, and that therefore a change of

treatment might prove successful. We have tried

many different kinds of spores in many different

ways, hut, except those of known fertility, little or

no success has been met with, although strong,

healthy prothallia have sometimes been obtained. We
have not succeeded in raising plants from the spores of

Lycopodium, SelagineUa, and Psilotum, though they
have been tried under various conditions. Perfect

—

i.e., fertile—spores retain their vitality for a long
time acccording to various authorities ; we have not
tested them beyond the age of twelve months, hut,

jonless it be for exportation, spores are not likely to

be wanted to keep longer than a year. They should
be kept dry and warm, as the smallest seeds of tro-

pical plants, such aa .Gloxineas, are preserved. In
gathering spores it is best to select those leaves, or

portions of leaves, on which the spore-cases are not
quite ripe ; if left to get ripe the spores are often
lost, as the cases generally open as soon as ripe and
eject their spores. Shake the fronds after they have
been gathered, so as to remove if possible all foreign
spores that may have settled upon them whilst in
the house. Place them in sheets of smooth paper in

a perfectly dry place. In a few days the spore-cases

win have burst, and the spores will be found scat-

tered over the paper.

In preparing pots for the reception of the spores, it

wUl be well to bear in mind that both in the soil and

in the atmosphere in or near a Fernery myriads of

spores are scattered ; and these, if allowed to get into

the pots along with the sown spores, not unfrequently

vegetate first, and are either mistaken for the desired

plants, or usurp the conditions supplied for them, so

that these are either prevented from growing, or lost

through being crowded. For spores of choice Ferns

the following plan is in use at Kew :—Pots, usually

four-inch, are crocked and filled with soil, the latter

consisting of peat with fine crocks mixed amongst it,

and sometimes a little sand. These pots are placed

in large flat pans, generally large enough to hold five

pots of the above size, and to allow a large bell-glass

to fit inside and rest on the bottom of the pan. The
pots being filled and Eirranged in the pans, boiling

water is poured over soil, pots, and pan in quantity

sufficient to make the whole quite hot. The bell-

glass is then placed over the pots, and the whole is

allowed to stand till the soU. has again become cool.

To sow the spores, the pan, &c., are carried into a

shed away from the houses, the hell-glass is taken off

only long enough to allow of the scattering of the

spores over the soil and labelling each kind, and is

then replaced and tied on to the pan. Water is

poured into the pan, and this prevents the air from
getting into the soil, as well as keeping the whole
moist, so as to obviate the removal of the bell-glass.

If properly managed it should be easy to destroy or

keep out all germs from the soil on which the spores

are sown, so that the first signs of vegetation under
the glass should be those of the sown spores. Some
Pern-spores germinate rapidly and vigorously, and
for these it is not necessary to take all the trouble

described above. A pot of peat soil, well watered
before sowing the spores, and a pane of glass over

the top, affords such kinds all the conditions they
require. The temperature most suited for spore-

raising depends on the nature of the Fern, but as a

rule a temperature of from 70° to 75° should suit

all but the coolest kinds, which may be placed in a
temperature 10" lower. The spores should be shaded
from bright light. As soon as the prothallia are well
advanced, should they be crowded it will be neces-

sary to transplant them into pots of well-drained
peaty soil, separating the mass of prothallia into
little patches of the size of a threepenny-piece, and
carefully planting them about an inch apart all over
the soU. The finest soU should be used, and, should
the Ferns be delicate kinds, it will be well to mix a
quantity of finely-sifted crocks along with the peat.
In filling the pots with soil the middle should be



GLASS STRUCTUEES AND APPLIANCES. 2U

raised above the top of the pot. When transplanted

replace the pots in pans of water, and re-cover them
with heU-glasses or hand-lights. If care is taken
not to allow air to get into the bell-glasses till the

prothallia have appeared, those glasses with a hole

through their knobs are preferable to the air-tight

ones for this work, as it then becomes easy to air the

plantlets without any trouble.

Recently a very curious anomaly has been dis-

covered in the reproductive capacity of Ferns

—

namely, that of producing prothallia direct from the

frond instead of through spores, as is usual. Upon
the under side of the frond, and growing out from

empty spore-cases, numerous prothallia are seen,

from which plants are developed just as when spores

have intervened. This singular freak, to which the

name Apospory has been given, is as remarkable as

if a Pea-plant, instead of producing flowers and

then fruit, were to develop pods at once. This re-

markable mode of reproduction must not be con-

founded with that of ordinarj- proliferousness in

fronds, as the latter takes place generally on bar-

ren fronds, and moreover perfect plant-buds are

formed at once, whereas in Aposporj' the prothallia

are succeeded by the usual fertilising process before

plants can be developed.

GLASS STEUCTTJEES AND
APPLIANCES.

GLASS AND GLAZING.
Bt "William Coleman.

ALTHOUGH the manufacture of glass dates

from a period anterior to the exodus of the

children of Israel, more than 3,.500 years ago,

and was long carried on at Alexandria, whence the

Romans were supplied, its application to the glazing

«f windows in Northern and Western Europe is

of comparatively modem date. In the year 674

artists were brought over from France to glaze

the church windows at Waremouth, in Durhaip;

and as late as 1567, the use of glass for exclud-

ing the cold from palaces and the better class

of houses was by no means common, as we learn

•that the glass casements at Alnwick Castle, the

seat of the Dukes of Northumberland, were taken

down during the absence of the family to preserve

them from accident or injur}-. A century later the

use of window-glass in Scotland was so small that

only the upper rooms in the royal palaces were

furnished with it, the lower parts having wooden

shutters, by means of which the air was admitted or

excluded. The manufacture of flint glass in Eng-

land was commenced about 1557, but it wps not until

the end of the seventeenth century that manu-
facturers had made sufficient progi'ess to become in-

dependent of foreigners for the supply of ordinary

di-inking glasses.

At an early period of its history in this country

glass became an object of taxation, and so heavy and

injurious were the duties imposed, that its use was

extremely Hmited until these vexatious imposts were

removed by Sir Robert Peel in 1845. Immediately

before the removal of the duty there were fourteen

manufacturers of crown and sheet glass in the

United Kingdom, and they, for want of hands and

convenience, at once bcuame overwhelmed with

orders. They hired foreign workmen, who, during

the transition period, could earn from £4 to £8 a

week in the manufactm-e of glass of very ordinary

quality. But this in the course of a few years

corrected itself. These exciting matters gradually

found their level, and the glass trade is now in the

hands of a few influential men, who by their per-

severance and energy have out-distanced the

foreigner, and have been instrumental in making

one of the most important epochs in horticultural

history.

Until the repeal of the duty, forty years ago,

and for some time afterwards, there were only a

few varieties of glass suitable for horticultural

purposes ; but by degrees British plate and patent

plate were brought into use for the fronts of ornate

conservatories. Rough plate, rolled plate, crown

and, most important of all, British sheet, were

extensively used. One of the worst evils which

then sprang into existence was scorching or burning,

for which the glass-makers were at one time held

responsible; but it is now pretty well understood

that imujieient ventilatim: 'ft'as at the bottom of a

great deal of this mischief, as it is quite certain that

the glass, however imperfect it might be, was in-

finitely superior to the rough opaque squares which

it had so recently replaced. The want of ventila-

tion may be readily understood when we consider

that small squares, say eight inches by four inches,

which admitted a small stream of air at every lap,

were displaced by others three feet or more in length,

and ten to twelve inches in width. In many old

houses every alternate sash-bar was removed in the

rapid march of improvement ; but it did not always

foUowthat the ventilating space was increased to

admit of an extra supply of fresh air that would

compensate for the loss of the himdreds of crevices

thus abolished.

Another difficulty bi-ought about by this change

from small uneven squares to large flat plates, was

condensation of moistm-e. Under the old system

this moisture could escape at every lap. Under the

new system, early morning ventilation—in any
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circumstances advantageous—^became imperative, as

there is now no other means of keeping the air in

motion; and every practical horticulturist knows

how impossible it is to keep the tender leaves green

and healthy where atmospheric or exhaled moisture

is converted into scalding steam hetwixt the foliage

and the roof.

These difficulties have long since been overcome,

not only by early morning, but by night ventilation.

Houses are built upon the best principles ;
ventilators

of ample size are worked by machinery, and nothing

short of sheer neglect can result in scorching, scald-

ing, or burning.

So far, the mode of applying glass to horticul-

tural purposes has kept pace with

the times. Even in these days m^
there is glass and glass; but so

reasonable in price are now the

best qualities of British sheet that

it behoves horticultural builders

to use none but the best. Eor

^

—\

Fig. 31.—Old Glazing.

many years

an immense

trade was
carried on in

Belgian glass,

and the Bel-

gian agents

in London
could under-

sell the Eng-
lish makers.

A change,
however, has taken place in this respect, as British

manufacturers now produce an article at all times

reliable, at a price that will enable them to compete

with any nation in the world.

Different Kinds of Glass.—Fifty years ago

the glass generally used in good gardens was

"Crown," of which many qualities were made ; but,

owing to the mode of manufacture, and the cost,

small squares only could be used for horticultural

purposes. In many first-class establishments, where

expense was a secondary consideration, copper sash-

bars were used in preference to wood. The squares

were cut with elliptical ends, as shown in Eig. 31,

evidentl}- for drawing the water away from the

sash-bars to the centre of the squares. Putty played

a very important part in this kind of glazing, as it

was used for bedding, facing, and filling in the laps,

a process by which more than ten per cent, of light

was excluded from the house, and many squares

were split by expansion in frosty weather. In addi-

tion to this, the glass being extremely thin and fra-

gile, breakage during hailstorms was not unfrequent.

S/ieet Glass.—The sheet glass of modem make is a

French invention, but the process of manufactur&

has been greatly improved by EngUsh makers, and

the quality is now so good that it is universaUy used

for horticultural purposes. Besides, it is extremely

cheap, and, although less biiUiant than crown, the

immense size of the sheets admirably fits it for en-

closing large areas. It is made in varying weights,

from 15 oz. to 21 oz., atod 27 oz. per foot. The first

weight was at one time very extensively used, hut

21 oz. has been found the most suitable for general

purposea, and, strange as it may appear, protects the

occupants of a house from the effects of frost, where

they would often be injured under a roof composed

of glass of the lighter weight.

It was with this kind of glass

that the first Crystal Palace in

— Hyde Park was glazed in 1851.

Each sheet, 49 in. by 30 in., waa

cut into three panes, 49 in. by

10 in., and of these there were

300,000, mea-

h

^^^ y
rig. 32.—Old Sash.

sunng over

1,000,000
square feet,

and weighing-

400 tons. The
Palace at

Sydenham
has sincebeen

glazed with

the same kind

of glass.

Sartlet/'s Sough Plate.—This glass was strongly

recommended by the late Dr. Lindley, and others, for

hot-houae roofs, hut it has not found favour generally

amongst fruit-growers. It is prepared by rolling,

a process which destroys transparency, without

diminishing translucenoy, and on this account it is

valuable for plant^houses, ferneries, and other

structures where the summer shading of sheet glass

is an expensive and troublesome affair. This, like

the sheet glass, has been greatly improved, and is

suitable for lofty roofs ; but owners of collections of

graceful plants object to it for side glazing, as

ornamental plants cannot be seen from the ex-

terior. Fruit - growers, too, in this uncertain

climate, who foree early and late, do not care to

nse it.

Polished Sheet.—Where glass of very superior

quality is required for corridors or conservatories,

this will be found suitable. It is less expensive and
lighter than polished plate, and being prepared by a

process of grinding and polishing, it loses its original

wavy appearance, and acquires nearly all the beauty
of polished plate.
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Glazing with Putty.—^Previous to the re-

moval of the tai'ifi on glass the squai-es -wcro ex-

tremely small, and the sash-havs, or astragals, were

so closely placed as to greatly intorfoi-e with the free

passage of light ; moreover, those made of deal were

much heavier than is now considered necessary,

notwithstanding the fact that much larger and

thicker panes ai-e now used. Add to this the

numerous laps choked with dirt, or perhaps carefully

dosed with putty, for the twofold purpose of ex-

cluding cold air and preventing drip, and it is by no

means difficult to imagine a roof of the woret descrip-

tiou that could be devised for horticultural purposes.

In such a roof it has been calculated that every

100 ft. of glazing presented fi-om 25 ft. to 30 ft. of

opaque surface, through which not a single ray of

light could penetrate. Fully alive to the disad-

vantages under which they laboured, horticulturists

introduced iron, copper, and zinc for sash-bars ; but

these materials did not greatly improve matters, as

may be gathered from Fig 32, which is drawn from

a portion of a light still in existence, made seventy

years ago. At that time gla.zing without fore-putty

had not been thought of ; yet, when thorouglUy well

bedded, which is the great seci-et of putty-glazing,

and two coats of good white-lead paint are laid on

«ach side of the square, from one-eighth to a quarter

of an inch broad, the first step towards improvement

has been secured. One of the great evils of fore-

puttying is the predisposition to drip, which is

brought about by the constant pressure of moisture

behind the putty when it begins to part from the

tongue of the sash-bar, as it soon will when used of

inferior quality, or if the wood is not dry and well

seasoned. Once let into the "bed, the wood swells,

and frost causes the putty to expand, when, the

glass being non-elastic, itnatm-ally breaks under the

great pressure. Of equal value is this omission of

the fore-putty on metallic roofs, as expansion goes

on more freely over every part of the bai% and there

being no decaying matter to prevent it, water passes

quickly awjiy.

Metallic roofs were at one time greatly condemned

on accoimt of the loss from breakage ; but this arose

from what is termed hard glaring, that is, cuttmg

the glass too large for the openings. This part of

the mechanic's business is now better understood,

and where one-eighth of an inch of play is left on

«aoh side, breakage is not more frequent in roofs of

metal than of wood. It may not be out of place to

mention that mineral or anti-corrosion paint used as

a priming coat for preceding glazing has, in my own

experience, proved greatly superior to lead of the

best quiilitr. and being cheaper it is worthy of ex-

tended use." Some twelve y&ii-s ago a Peach-house

was primed with it; the sqmu-es (U in. by 20 iu.)

were well bedded, but not fore-puttied, and every

part of the roof is still sound and free from drip.

Since that time the roof has received the triennial

course of oil and lead painting, and every inch of

sash-bar is as firm and good as it was at the end of

the first year. "When anti-corrosion paint is used

it seems to penetrate the wood Hlce creosote, and

to become part and pai'cel of the fibre, from wHch J

it never separates. The drawback, in the fiist'

instance, is its roughness of surface, but this becomes

plain and smooth after it has received one or two

coats of oil paint.

Modern Glazing.—For some time after the

tariff was removed, horticulturists, at all times very

anxious to get rid of perishable facing, were un-

decided as to the best mode of accomplishing this

object. Manufacturers commenced supplying them

with an article imperishable, except by fractm-e, at

a price for quantity and quality ti-uly surprising, and

all lovers of gardening began to indulge in the pos-

sible luxury of a bit of glass. Market gardeners,

private growers, and nurserymen saw their way to

mpid extension ; but the builders, for the nonce,

found themselves nonplussed by the producers. A
good article was placed within their reach, an arti-

'cle which would enable them to set the elements at

defiance, as they could bring the vegetation of the

Antipodes to grow and flemish at then- very doors

;

but the perplexing problem, " How are we to apply

it so as to get rid of this perishable oil and chalk ?
"

presented itself. The constant hacking out of »

broken square, often involving the fracture of two

more in the performance of the operation, began,

however, to quicken men's brains, with the usaal

result, and systems of glazing innumerable, some,

good, some bad, spi-ang into existence. The life of

some was fleeting, as they possessed no practical'

value.

That many of these inventions are a great ad\-ance

there can, however, be but little doubt, and we will

endeavour to notice as many of the best as the limits

of these pages will allow.

Smrd's Si/steiiu—One of the most important moves

in a new direction is the system invented and pai

tented by Mr. Beard. It has now been in use for

some time, and forms the keynote on which other

inventors and manufacturers have played; the object

in every instance being a maximum of light, com-

bined with a minimum exposm-e of perishable mate-

rials to the action of the elements. It possesses

sevenxl advantages which the ordinary mode of

glazing with putty does not offer, and one of the

most important is the faciUty with which the whole

of the glass can be taken out and put in ag-.iin,

should it be found necessary to remove the house.
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In like manner, broken squares can te taken out and

replaced by new ones, by any unskilled workman.

Fig. 33 is a section of one of the sash-bars :
o is the

rafter-bar, -which is composed of iron in the shape of

ii T. On these, long strips of bituminised felt, dd,

are laid for the reception of the glass, similar strips

being also placed between the upper side of the glass

and the covering cap *. By means of hard white

metal nuts, c, the whole can be secured in position and

Hghtened or slackened at pleasure. The glass is

thus held securely between the strips of felt, which,

the annexed illustrations, no putty is required, and

nothing but lead and glass is exposed to the atmo-

sphere; consequently, the usual expense of outside

maintenance is reduced to a minimum. Repairs of

accidental breakage can be readily effected, as there

are no fastenings or screws to remove at any time,

and, although no putty is used

and no breakages arise from

change of temperature or vibra-

tion, the roof is air-tight, water-

tight, and capable of resisting

storms. The lead strips. Fig.

34, are made in lengths up to

eighteen feet, and can be fitted

to wooden or other sash-bars ; Fig. 35, showing a bar

ready for glazing, and Fig. 36, the same when the

work is finished. By the removal of the tonguea

Fig. 34.

Fig. 33.—Beard's System.

being a non-conductor of heat, prevents its passage

from the internal to the external bars. The former,

therefore, do not become rapidly cooled in cold wea-

ther, and there is consequently decreased danger of

drip from condensed moisture. The squares of

glass employed are thirty inches long and twenty

inches wide, and may either be placed edge to edge,

which is always done in the fronts and ends, or

lapped vertically, the covering bars in the latter

case being made of the same length as the squares.

Mr. Beard's system of glazing may be applied to

any kind of house—span-roof, curvilinear, or lean-to

—but those for which it is most frequently used are

generally made with fronts from two to four and

a half feet high, provided with hollow columns at

every five feet, which serve to carry off the water

collected in the troughing that also forms the front

plate from which the rafters spring. The columns

can be secured either to brick or stone-work at their

base, or to iron or wood where the house is not in-

tended to remain as a fixture. The whole of the

iron-work is enamel-painted, and the paint is ren-

dered very durable by being well baked.

Simplex Glazing—Smith's System.—This system,

like the preceding, is extremely simple and economi-

cal, and, judging from the materials used, promises to

become one of the most useful methods hitherto in-

troduced to the public. As will be gathered from

Kg. 35. Fig. 36.

from ordinary sash-bars, as in Fig. 37, existing houses

can easily be re-glazed upon the Simplex principle.

It will be observed that the lead strips, which are

the special feature of the system, are fastened to the

wood-work by means

of three-quarter-inch

copper tacks, and

grooves on either

side of the sash-bar

are provided for car-

rying off condensed

moisture ; but the

utility of these is

doubtful, as owing

to their position they

may become clogged

with the dust and other matter which soon accumu-

late in hot-houses ; this, however, is of little, conse-

quence, as existing improved modes of ventilation

now carry off moisture before it has time to condense

and drop from the sash-bars.

The manufacturers, Messrs. Grover and Co., Bri-

Fjg. 37.
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tannia Works, Wharf Road, City Road, London, give
the following instructions for glazing, and as they
are concise and to the point, it may he well to repeat
them :—'• The lead strips ai-e to he fastened down the
centre of the rafter, previously well painted, leaving
the grooves clear. This should he done with three"
quarter-inch copper tacks, eight-inch pitch, U., tow
inches apart on the alternate sides of the upright
flange. On lights, dooi-s, and aU movahle parts, the
tacks should he half these distances apart. The base

which are given in detaU, the reader will gather that
the Simplex system of glazing can he adapted to any
kind of glass structures, and that any ordinary
estate carpenter can erect and complete a house, or
convert an existing house, and a gardener can re-
place all glass hroken by accident. The cost, in the
first instance, is slightly in advance of the hest putty
glazing, but this is very soon repaid by subsequent
economy in maintenance and repairs, irrespective of
the comfort derived from the -n-oik being always in

Fig. 39.—Eendle'a System of Glaziag. Fig. 38.

of the lead-work should then be dressed perfectly

flat on the wood, with the grooved edge of a wooden
tool called the 'boat' hammered along its top.

Not less than 21 oz. glass should be used, and
must be out full, so as to allow just enough room to

drop in between the flanges without forcing. Before

placing the glass in position, the angles which are to

receive it must be well coated with best white lead

paint, mixed very thick and applied with a small

brush. Squares of glass which are not quite flat

should be laid (contrary to the usual practice) with

their hollow sides downwards ; but those which will

not bend without force should be rejected. Place

the glass into position with the smallest possible lap,

three-sixteenths of an inch, turn down the lead

flanges with the ' boat,' which should be slightly

greased, and dress down the lead so as to follow the

surface and close up against the butt end of the

glass. Wipe ofE the paint squeezed out, and the

srork is finished."

From the foregoing remarks and instructions.

good condition and weather-proof, and never shabby

in appearance.

SendJe's Indestructible System.—The patent Inde-

structible system brought out by Messrs. Rendle and

Co. has long been before the public, and is exten-

sively patronised by the Grovemment, the nobility,

numerous public bodies, and many of the winter

garden companies throughout the kingdom. So

complete is this system of glazing without putty,

while all the perishable materials such as wood, iron,

or paint are carefully covered by the glass, that the

name given to the system may be said to be fairly

merited. Another great recommendation is the fact

that there is no breakage from expansion or con-

traction, either from heat or cold, as the glass has

full play in every direction ; moreover, the everlast-

ing expense of repainting, reputtying, or reglazing

is completely done away with.

The chief peculiarity of this mode of constructing

and glazing hot-houses is the simple way in which

the squares of glass are fixed and kept in position by
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Fig. 40.—INDESTHTJCTIBLE WaLI-TKEE PhOTECTCJE.

means of thin bent slips of zinc or copper, firmly

secured to the purUns, which may be either of wood

alone, or wood resting on angle iron, as is shown

in Fig. 38, where a represents the iron, B the fillet

of wood, c the zinc or copper clip, and d the glass.

Fig. 39 shows a small

portion of a roof glazed

with 21 oz. glass.

AAA, The top, mid-

dle, and bottom bars, are

made in 3 ft. lengths, of

either zinc or copper, and

are fixed with brass

screws to purhns or

bearers. The bars are

so constructed that all

condensed steam or va-

pour passes to the out-

side through the holes

marked a, on to the pane

of glass below. The top

portion of the centre

and bottom bars form a

series of clips and slots
;

the latter al-

low a free pas-

sage of water,

and the clips

secure the

glass in posi-

tion.

B, Purlins

or bearers to

which the ho-

rizontal metal

bars are fixed.

These purlins

are two inches

in depth and
thickness,
more or less,

according to

the distance

the rafters are

apart. When
the latter are more than four feet apart, 2 in. x 1 in.

X J in. angle-iron, with a fillet of wood fixed inside

(see Fig. 38) for screwing the bar to, will bear 6 ft.

;

2in. X IJin. xfin. will bear about 8 ft., which dis-

tance it is not advisable to exceed. Eafters made
4 ft. apart do not require angle-iron purlins.

The purlins are best placed from 24 in. to 30 in.

apart if ^ glass is used, and up to 36 in. apart if -^^

glass is adopted. When 21 oz. glass, which is the

best weight for all ordinary horticultural purposes,

is used, the distance should not exceed 24 in.

c c. The glaas, is so cut that by pushing the top of

the square as far as it will go into the top bar, the

bottom edge drops over the cKps of the centre

or lower bars, and falls into its place, where it is

kept perfectly secure by the cUps. The squares of

-•^Ms arg' lapped verti-

cally from 1 in. to 1^ in.

according to the pitch

and position of the roof,

^vhe^e they lie in close

contact with each other

and repel all water.

D, Eafters. The rafters

or principals should not

be placed less than 3 ft.

or more than 8 ft. apart

for ordinary purposes.

E, Shows the usual

method of forming the

ridge by fixing a zinc roll

to the ridge-piece, with

a flange sufficiently long

to overlap the top bar.

One of the chief ad-

vantages
claimed for

this system is

the facility

with which
broken glass

can be re-

placed; there

is no hard

putty to hack

out, but all

that is re-

quired is to

secure the

broken glass

and to slip in

a new pane.

The Wall-

tree TroUctor

(Fig. 40), con-

structed on

the same principle, will explain itself. It is con-

structed entirely of materials that will not wear out,

and is here introduced to illustrate the progress

which the removal of the tarifE on glass has

enabled to be made in the art of applying it to

horticultural purposes. The protector is supported

on iron brackets, which can be easily removed by
unscrewing the nut at the back of the wall. The
glass is fixed on the butt-joint principle, in the

patent bars, and can be removed, as all wall-treo

protectors should be when danger from spring frosts

Eendle's Acme SrsTEai.

Horizontal bar, constructed witli perforated chamiel to carry off any condensed
moisture from the inside, e, vertical bax, forming the junction of two squares of
glass. Tbe grooves carry oif any -water that may collect at this joint to the next
squEire below, and so on, from square to square. They also form a strong bearing
for the glass, g. Panes of glass.
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has passed away. A protector of this kind has been

in use for a great number of years at Eastnor, and
we have neither missed a crop of Peaches nor seen

a curled leaf. Neatness and cheapness are two of

its chief recommendations.

RendU's "Acme " Si/stcm, of which Fig. 41 is an

illustration, is perhaps better adapted to the covering

of large buildings, where strength, light, and perfect

freedom from drip are of paramount importance,

than for horticultural purposes ; but as gardeners

are now looked upon as ready reckoners or walking

cyclopaedias, fully stored with information upon

every subject pertaining to a nobleman's estate,

this paper will hardly be complete if Messrs.

Sendle's latest invention is left out. The diagram,

with the particulars underneath, is sufficiently ex-

planatory of the construction.

Eidge-and-furro'w G-laziiig.—^Although this

system of glazing is not very often applied to small

rig. 42.—Iron Gut.l<'r<.

adoption necessary. Take, for instance, an archi-

tectural conservatory or Orangery, with a Norman

front of stone, pierced with large windows, near

an old mansion, where an ordinary glass roof would

be considered unsightly. Parapet

walls hide the eaves and gutters,

but they cannot be carried high

enough to hide an ordinary glass

roof, erected at a pitch that would

carry dry. In such a situation the

ridge-and-furrow mode of glazing

overcomes the difficulty, as the

highest part of the ridges need not

exceed two feet. Iron gutters

fFig. 42), as now made, light and

strong, run transversely across the

house, with a slight fall from the

mansion to the parapet gutter,

which is large enough to receive and carry ofE aU

the water collected on the roof.

The sash-bars (Fig. 43) may be made of wood or

metal, but being so extremely short, good red deal

is perhaps the best material that can be used, as it

generally contracts under great heat, when the

metaUic portion of the roof expands, and fracture of

the glass in this way is avoided. The figure is a

Pig.43.-Sasli-
"bar.

full-sized section of a bar that has been in use for

many years, and it is questionable if any other form

has been invented to supersede or equal it. From
the way in which the lower part is bevelled or

chamfered it wiU at once be seen how little light it

intercepts, while its depth gives the greatest degree

of strength. The grooves in which the glass is

fixed prevent the wet from getting into the hoiise.

Putty of the best quality is required for bedding

the glass in and firmly stopping the upper side of

the groove after the squares are set, but this is so

trifling in quantity that its external use is aU but

dispensed with. The gutters are cast with dove-

tailed mortices, into which the bars or astragals

are fixed with white lead.

Practical G-lazing for Amateurs.—As many

of the readers of CasseWs Popular Gardening may

wish to try their hands at glazing, a few hints may

be of service to some; the more so as lights manu-

factured by steam power can be obtained at prices

truly surprising, and the best British sheet glass is

kept in stock sizes, or can be cut to any size by all

wholesale dealers.

Sashes in the skeleton form are made of wood

and metal combined, the first being used for the

styles and rails, and the metal for sash-bars or

astragals ; but while such experienced men as Gray,

Ormison, and others recommend the best red deal,

the amateur will not go far wrong in selecting

sashes formed entirely of wood. Moulded sash-bars

were at one time extensively tised, but they have

given way to the plain bevelled or chamfered bar,

which is cheaper, stronger, and less difficult to cleanse

or paint, when these operations become necessary.

Preparing.—^When sashes are received from thf

joiner they must be kept dry, as a great deal of the

durability of glazing depends upon the state of the

wood at the time it is primed. If rough they may

be rubbed over with sand-paper, and all knots likely

to exude turpentine must be carefully dressed with

the usual styptic known as painter's knotting, pre-

paratory to the application of the first or priming

coat of paint; this, composed of the best white and

red lead and linseed oil, cannot be too well brushed

into all the joints and angles of the rebates, as it is

to form the foundation of all that is to foUow. When

dry, the lights are ready for glazing, but as no facing

putty is to be used, they must be placed flat during

the operation, and for some time afterwards, to

allow the bedding to harden before they are moved.

Glass anrfPK«y.—Unless the Kghts are very small,

21 oz. glass should be used in preference to 15 oz.

;

the difference in price is very trifliug, it stands more

rough usage, and it keeps plants warmer in winter;

moreover, much larger squares can be used. Large
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squares are not, however, recommended for the glaz-

ing of portable lights, on account of their hahility

to accidental breakage. Squares from 8 in. to 10 in.

in -width and 12 in. to 16 in. in length, will he found

quite large enough ; indeed many, myseU included,

prefer having them smaller, as breakages from the

houses can often be used up for repairs. Horti-

cultural glass of different qualities runs in numbers,

and becomes inferior as the figures increase. Firsts

and seconds may be good enough for picture frames,

thirds and fourths are generally sold for garden pur-

poses. Good thirds, of Englidi make, will be found

excellent, and suitable for aE ordinary purposes.

Futty, like all other mixtures, varies in quality

;

none, however, but the best is suitable for horti-

cultural purposes, and it should be kept for some

time before it is used. Formerly it was made by

hand, but the manufacture of putty by steam power

has now become a trade in itself, and the dealer who

supplies glass will not be slow to offer the best

quality at a very reasonable price. If obtained in

casks of one or two hundred-weight it will keep

for years, and improve with age, as the oil and

whitening become thoroughly incorporated. If

new putty, which is generally very soft, must be

used, then as much dry red lead as will give proper

substance may be worked in with good effect.

Glazing.—One of the cardinal points is a good bed

for the glass to rest upon
;

putty in sufficient

quantity to squeeze out when the pane is pressed

down should, therefore, be laid evenly along the

rebates, as it is always better to cut off waste than

to have to fill up slack places when the bedding

is dressed off. Some glaziers make a practice of

sprigging in the panes to prevent them from moving

;

but this is a bad method, as the pressure brought to

bear upon the comers of panes that do not fit dose,

combined with contraction and expansion, is the

cause of much breakage. Small triangular pieces of

zinc or copper, like Pig. 44, \ in., may, however, be

used with advantage when necessary, not

otherwise, as they are flat, more elastic

than sprigs, and half an inch broad where

Fig. 44. they clip the edge of the glass. The laps

should not exceed a quarter-inch, and the

panes should fit close upon each other, convex side

upwards,' with a sixteenth of an inch play on each

side, to allow for contraction of the sashes. The
lights may be piled on each other for a few days to

give the putty time to harden, another important

point, before they are painted. When dry, lay on
two or three coats of good oil paint, in lieu of putty

;

allow the paint to extend about a quarter of an inch,

or the width of the shoulder of the sash-bar, over

the glass on each side, and finish with stone or any

other colour, according to taste.

When glazing fixed roofs, the overlaps need not

exceed one-eighth of an inch, but great care must

be observed in placing and keeping the glass from

sliding before it is properly set. To secure this end,

narrow strips of lead, bent into the form of the

letter S (Fig. 45), should be inserted, two to each

lap, as the work proceeds.

When the squares are firm

in their bed they may be

taken out altogether, or

being kept close to the sash-

bars, no harm will be done

by leaving them in. Each

lap wiU then, provided the

glass is true, present an

opening equal to the thick-

ness of the lead used.

All upright glazing—i.e.,

the ends and fronts of houses—is best performed

on the butt-joint principle. For this purpose the

, squares are cut with perfectly straight edges, which

are placed together, edge to edge, instead of being

overlapped.

Fig. 45.

EOCK, ALPINE, FEEIST, AND WILD
GARDENING.

TRE IN-DOOR FEBNEBY.
By Jakes Sheppabs.

THE ieau ideal of an in-door fernery is to bring

more or less of nature's verdure, beauty of

form, and ireedom of disposition and arrangement

within reach of their admirers at all seasons of the

year. True, these may seldom reach up to the high

art reached by nature, nor afford the pleasure derived

from such lanes or groups of wild ferns as have been
hinted at rather than described in the chapter on
Hardy Ferneries ; but the nearer we can approach to

these standards of natural beauty, the more perfect

will our in-door ferneries become, and the deeper the

pleasure and more lasting the satisfaction they will

afford. In many cases and circumstances the pro-

tection of glass will heighten the beauty and add
greatly to the vigour of even hardy ferns. For
example, the Royal Fern seldom looks so really

royal, unless just in the very few of its favourite

haunts, as in the so-called cool fernery under glass ;

and the same holds good of not a few other species

and varieties. Ferneries in smoky, dust-fouled

manufacturing towns may be kept clean by a cover-

ing of glass
; and, thoroughly ventilated and judi--

ciously shaded, such in-door ferneries may command
a cooler atmosphere than that prevailing in the open
air. Nor are coolness and cleanliness the only
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benefits dei-ived from the glass covering ; but this,
by isolating the atmosphere of the fernery fi-om the
sui-TOunding mass, enables it to be charged with
moisture at pleasure ; and, important as a clean,
cool, moist atmosphere is to all sorts of plants, this
trinity of aids to growth is the breath of life to
fems. Hence many who do not go to the expense
of inti-oducing ai-tifioial heat to ferneries, yet find
one of their greatest pleasures in cultivating them
under glass.

Beautiful, however, and abundantly vai-ied as the
hardy fernery may be made, and often is, under
glass, yet by the introduction of more or less artificial

heat, the tropical fei-ns and the palms and other fine

foUage plants of the world become available. Even
in heated ferneries it is seldom necessary to exclude
all native species and varieties. For example, the
native Maidenhair Fcm {Adiantion capillm-venei-is)

not only luxuriates in an in-door fernery maintained
at green-house temperature, but thrives equally well
or better in a tropical temperature of from 60° to
70°. Nor is this aU ; many so-called tropical fems
and palms thrive well in green-house temperatures
of, say, 45° to oo«. Thus the cool fernery under glass

may be enriched from the tropica, while the tropical

fernery may receive not a few hardy specimens, and
the temperate or conservatory fernery may gather into

itself most of the fern-wealth of the world.

The curse of in-door ferneries has hitherto been
the pot-culture of fems, and the dotting or single-

plant style of arrangement. Pour - and - twenty
ferns all in a row on a shelf or stage, however
interesting as a botanical study, are hardly more
artistic than the same number of blackbirds in the

well-known nursery rhjTne ; but plant them out in

groups of greater or less magnitude, according to

numbers, habits, and area, and vary and intersperse

them with rock-work and a few scrambling climbers

or creeping mosses or other plants of varied character,

and the stately stiffness of marshalled hosts of fems
in pots vanishes like a dissolving view, and in their

stead arise artistic groups, fading and melting, as it

were, into each other.

But the meie introduction of rook-work and
planting out of the fems is by no means sufficient

to break down the monotony of in-door ferneries.

Very far from it. Such ferneries abound in which

the back and fi-ont walls and ends are pocketed with

rock-work with as much regularity as trees aie

planted in an avenue. Then, as if conscious of the

unusual monotony of the base, variety is striven

after by pitchforking the fems into their pockets

on the dotting system—that is to say, each plant is

as unlike all others near to it as possible. Avoid

all this as much as is practicable. Don't be afraid

of bare walls ; clothe them with climbers, unless.

indeed, the house is sufficiently wide to per-
mit of considerable masses of rock-work project-
ing from their ends and sides, and so clothing the
walls with irregular rocks, boldly projecting here,
receding there, clpsely hugging the walls yonder,,

and so on all round, no two projections or indenta-
tions being alike. If there is not room for this free-

style it is better to have one bold mass of rock in the
centre, instead of clothing the walls with mere burs-

or pockets all round.

Pockets for Rocks or "Walls These should
be as varied as possible, hardly two resembling-

each other in size or shape, or distance apart.

Group the pockets in masses, and have irregular-

spaces between them. This will so far simplify

the planting as to render it a very easy matter..

Then boldly group the genera; or, failing these,,

the different species; or even several plants of

one variety or species together. Each family, or-

member of it, will thus exhibit to the full its own
chtu-acter, and make its own impression. The
groups should also melt into one another—not meet
in a crush that prevents the light and shade of

full harmony or conti-ast from being seen. Hence-

the importance of using dwarf plants for the sides.

of the groups, and Selaginellas, or creepers, for the

dividing lines, as much as possible. In the absence-

of these, many of our native mosses answer, and looki

well, in a moist atmosphere.

The sight or sound of one thing more is needed

to complete the charm of the in-door femerj'—that,

is, water. This, which might readily become the

strongest point, is usually the weakest in most in-door-

ferneries. The everlasting squirt or fountain mostly

converts water into an eyesore, instead of its being, as-

it ought, one of the most attractive features in the

fernery. So objectionable are these stiff, formal foun-

tains, that if they must be introduced it would often

be better to hide them out of sight, so that the sound

of water in motion might be heard and none of it:

seen. But a few drops trickling over rocks and

falling into a tank belowwould be far more attractive

-

than all the formal jets and squirting fountains which

degrade so many ferneries, in-door smd out, to the

level of a toy-shop. In larger ferneries, and where

water-mains are available, waterfalls and riUs of

water may expand into sufEdent dignity and im-

portance to be seen as well as heard. Water in

motion has other than artistic merits. It may be
used to dew over or wash the plants when needful,

and the motion keeps it sweet as well, and endows-

it with refreshing and soothing melody.

Roofe.—^As a rule the roofs of in-door ferneries-

are very badly arranged. The glare of white-



:220 CASSELL'S POPULAE GARDENING.

glass and -white-pamted rafters is altogether a too

violent contrast to the verdure of the ferns to he

pleasing. By using green glass for glazing, and

painting the rafters with soher tones, the garish

character of the roof may he subdued. But the

form is almost as faulty as the colour. A great deal

may he done to modify the form of the roof by a taste-

ful disposition of cork. This, from its Ughtness, may

T)e used in considerable masses without injury to the

roof, and so arranged as to give it a rustic and

irregular appearance. By forming pockets in the

cork, and furnishing these with drooping ferns,

Selaginellas, and such grasses or rushes as Isolepsis

graeilis, and other of the smaller drooping plants or

^c^eepe^s, such as the Strawberry Saxifrage, varie-

-gated Panicum, Tradeseantia multicolor, &c., the roof

^f the in-door fernery might often be made the most

beautiful portion of it.

As the roof of a fernery should he seen as little as

-possible, it matters not how plain it is so long as it

Ts strong and weU glazed, that it may bear wind and

-«-eather without letting wet in; but it is essential

-to have plenty of light admitted, without which no

T)lants wiU do well. Many go to great expense and

trouble in shading their ferneries by attaching

"blinds thereto during the summer, but it is much

better to give the shade in a more natural manner,

-as not only is it more congenial to the ferns under,

but chmhers, if chosen suitable for the purpose, are

-a great ornament to' any house, as by training and

securing the main leaders, the side branches or

laterals may be allowed to droop down in their own

graceful way, when they not only afford the requi-

;site shade, but furnish a part of the house which

without them would he bare. The best climbers are

-the Passifloras and Tacsonias, as they make all fresh

-annual growth and wiU bear much cutting hack of

the shoots and thinning during autumn and winter,

which is just the time the ferns need what light the

short days afford; then when spring comes round

they break again and re-embellish the roof. For a

cold house the sorts of Tacsonias most to be recom-

mended are T. Van Volxmii, T. mollissima, and T.

Exoniemia ; the first-named being a most brilliant,

free-fiowering kind, and the last-mentioned a hybrid

raised from it and T. molliasiina, the good qualities

of both of which it has in an equal degree.

Among the Passifloras, F. CampbelU, P. cwrulea, F.

ccerulea raeemoaa, F. Colvilli, F. hyh'ida grandiflora,

and F. Impiratrice Eugenia are as good as any, and
will make a fine show. For a shady part of the roof

there is nothing equal to the Lapagerias, and if the

Ted and white varieties are allowed to grow together

and commingle, they form a most pleasing and
lovely sight for several months in the year. Passi-

-floras and Tacsonias do well in any ordinary soil, if

the borders are properly drained below ; but in ad-

dition to good and free drainage, the Lapagerias

require peat, which should be used somewhat rough,

and have a heavy sprinkling of silver sand mixed

with it to keep it porous and open. The Grape-vme

is also admirably adapted for shading in-door

ferneries, as it affords most shade when it is most

needed, and can be close-pruned into shadelessness in

winter. For this useful purpose the Black Ham-

burgh is the best variety. In cases where climbers

cannot be used, and artificial shading has to be re-

sorted to, the cheapest and perhaps the most effi-

cient is a little thi'ii limewash, in which some green

paint-powder has been stirred, just to give it a tinge.

This can then be put on outside the glass with a

brush and made to look neat ; and, if smeai-ed over

Kghtly, will cast a soft shadow below which wiU be

of an agreeable nature to the ferns it falls on.

Construction and Pumishing of tlie In-

door Fernery.—^This, if formed on right principles,

becomes one of the most ornamental and interesting

adjuncts any one canliave to a place, as by employ-

ing the skilful and experienced builder, the work

may be so carried out that the rock will look quite

natural and so real as to almost defy detection,

except by dever geologists. This may readily be

seen by any one who has visited some of the most

noted private and public gardens in England,

where much has been effected, as well as at the

different aquaria, and the Health Exhibition lately

closed, where there were good specimens of this

comparatively new and charming art.

Rock-work has never been carried out in anything

like the present style, and not only is it now made

grand and natural-looking, but, what is of equal

importance, it is so arranged by Messrs. Pulham of

Broxboume, or other specialists in such work, as

to be particularly suited to plants. These they pro-

vide forby using tufa or other soft porous stone, and

so constructing the rock that the pockets or recesses

run far back and down, many of them extending to

great depths so as to hold large bodies of soil, and

thus afford the roots plenty of room and a well-

filled larder. The great advantage in having

these in-door ferneries is that they form refresh-

ing retreats, where any one may roam' under de-

lightful shade, and, if kept cool, enjoy the beauties

of nature on any hot summer's day, as well as in

comfort in winter. There are many lofty conserva-

tories or buildings connected with dwellings, that

might easily be converted into charming ferneries

by clothing the walls, and even portions of the roof,

with rock-work, in which not only ferns may be

grown, but other plants besides which associate

well with them, of which there are many. If tender
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exotic kinds are desired, all that is necessary is

to have a sepaiute house or division Ts-ith morfe

warmth, which may he afforded by hot-water pipes

hidden by the work, and the division so arranged

that by pushing aside a large glass door the two
compartments may be thrown into one. This is

done in many places, and adds immensely to the

interest, as there need then be no limit to varieties.

What win not succeed in one house, will in the

other ; and by having the cool fernery at the end

near the dwelling, it may at times be open to the

room it adjoins. In towns and cities views from,

windows are anything but cheery, as the outlook is

generally into yards or on to bare bricks. If these

spaces were covered in so as to get a more p\ire atmos-

phere and keep out smuts and dust, they might be

rendered ornamental and pleasant to the eyes of

those who have so little that is tempting to look on.

A small portion of rock skilfully piled, with a few

plants growing out and over, would soon change the

scene, and make that which is ugly and dismal a

fairy glen and something to care for.

Preparation for Planting.—In preparing

for the planting of ferns the great thing is to

start with suitable soil, the best being about equal

parts of fresh-cut tm-fy loam and peat, both of

which should contain plenty of fibre and be weU
mixed up together. This may be done by chopping

the two up with a sharp spade, and turning them

over several times, when they will become incorpo-

rated and ready for filling the pockets. This is a

work that requires great care, as, owing to their

irregular, rugsjed shape, cavities are apt to be left,

and these hollow spaces drain off the water too

rapidly, and thus starve the plants. To prevent this

the way to manage is to ram in the soil piecemeal as

the filling up goes on, making sure all the time that

it is well against the sides, till the holes are quite

full ; and even then there wiU be shrinkage after,

which must be seen to when it occurs, by using a

flat-pointed stick and ramming fresh soil in again.

With the pockets filled in the manner referred to,

all wiU be in readiness for the planting, but before

doing this it will be necessary to study closely the

features of the rock and the general look of the

place, as the great point is to make the projections

appear more prominent and bold, which may easily

be done by a judicious and right selection of plants

to put in them. In the Fernery at Wolverstone

Park there is in most of the projecting parts

some noble fern or palm standing out conspicuous

beyond all others, thus not only forming striking

features in themselves, but throwing back, as it

were, and giving greater depth to the recesses or

fissures behind, and .making the femei-y look much

larger and more telling than it otherwise would. As
regards choice of plants, there are so many suitable

that it is almost invidious to make a selection, and
j'et I would specially notice a few, and give a brief

description of them, as it may aid some in making
choice of what wiU associate and look well together.

For a cold house, from which the frost is excluded, I

can recommend any or all of the following more
striking varieties :

—

For standing out by themselves nothing looks

more noble than the tree-ferns and palms, ani
among the former Cyathea medullaris is one of the

most striking, as it has tall huge fronds of great

length, with black ebony-like stems and a stout dark*

trunk, that render it very distinct in appearance.

Cyathea dealbata, though less lofty and bold, is a-

most beautiful fern, having a tall tree-like trunk,

from the crown of which rise regularly spreading-

fronds of a delicate glaucous-green above and silvery-

white beneath, which makes them highly orna-

mental and pleasing to look at. Diekaonia antaretiea

is another desirable kind thtt forms a fine sym-
metrical head, and is a grand object when it attains-

size and age. Cibotium regale, as its specific name
implies, is a right regal fern and very distinct, the-

young stems and fronds being remarkable from

ha-ring a thick silky covering of pale yellow hair-

like scales, which show up in great contrast to the

polished black of C. tnedullaris mentioned above.

Dieksonia Culeita, though not a tree-fern, has grand

fronds on long thick stalks rising from a, densely

hair-covered slow-creeping crown, and attaining,

when fuUy gro-wn, to a height of over six feet.

Some of the palms and cycads are equally strik-

ing and quite as desirable as the arboreal ferns,

and like them should be used in certain prominent

places, to give boldness and character to outlyingf^

rock or parts that want bringing out, or are suitable

for a plant of large size and dimensions. One of th&

finest upright-growing palms is Areca sapida (pro-

perly Shopahstylis sapida), a New Zealand species of

grand aspect suitable for a low temperature. Latania

horhonica (the correct name is Livittona ehinensia) is a,

magnificent thing, with widely-spreading fan-shaped

leaves, and Trachyearpas iChamcerops) Fortunii is a.

very fine kind, so hardy and enduring that in favour-

able situations it wiU stand well in the open. Chanue-

rops humilis somewhat resembles the last-named,,but

is a much more dense, dose-growing plant, sending

out numerous suckers or young ones from its base.

PJuenix daetylifera, the Date-palm, and the other

varieties of Pheeiiix, succeed in a cold house, as does

also SeaforthiaelegansiFtychoaperma Cunninghamiana),

but this being large-growing requires plenty of room.

The Macrozamias, coming mostly from temperate

climes, also do well in » cool fernery, where they
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should be used freely, and will then add quite a

<Jiarni. The Xew Zealand Flax, Fhormium tenax,

and the several variegated forms, are Hkewise very

desirable plants for associating with pahns and

ferns, as they have long, broad, flag-like leaves, and

are just the thing for grouping near water, a rugged-

•edged pool of which shoidd be arranged somewhere,

to be constantly replenished and kept fresh by drip-

pings or ripplings from the rocks above, the sight

.and sound of which also impart a sense of refresh-

ment and a feeling of coolness on the hottest

summer days.

Begonias, of the Eex type, seem to have gone

almost out of cultivation, and yet they are among

the very best plants for growing in masses, either

on the floor-level or high up in large pockets

on the rock, in which positions they show most

conspicuously, and at once attract notice from

even the most casual observer. When first sent out

these Begonias were thought to require stove-heat,

but it has since been found that they will flourish in

any house from which frost is excluded, and, what

is more, they wiU stand the constant drip or splash-

ing from a waterfall, which continuous wetting their

leaves seem to like. So telling are these Begonias,

that those who have ferneries should not fail to plant

a few groups, as their beautiful foliage is so bright

that it quite lights up a place.

Another eiiective plant for associating with ferns

is t'atsia japonica, better known under its garden

name of Aralia Sieboldi, having large ornamental

foliage, deeply cut or lobed, with a clear polished

surface. Aspidistra lurida variegata is likewise

highly ornamental, having leaves about three inches

wide, and from eighteen inches to two feet long,

broadly veined throughout with rich creamy-white,

which shows up in contrast with the bright green.

Coming to ferns, one of the fir<!t deserving notice

is Woodwardia radicans, which has stout stalks, rising

from u, massive slow-creeping crown, and bearing

wide - spreading, gracefully - arching, magnificent

fronds, running to a length of from four feet to

six feet; each fi-ond, when they attain age, form-

ing a young plant at the point, by taking which

off and potting or planting the same, an increase

is readily effected. The proper situation for

Woodwardia radicans, when grown in the natural

fernery, is well up in a large pocket, where there is

jutting rock, as then its grand fronds can droop
over and down, and be seen to the greatest advan-

tage.

Another fine plant for placing in a similarly

lofty position is the Lygodium scandens, which, if it

cannot find anything to fasten itself to and climb
on, trails and depends in the most light, easy man-
ner, and has a very pleasing appearance. Nephro-

lepis exaltata and iV. iuierosa are also very effective

ferns, the first-named being the larger and stronger

of the two, although both are distinct and desirable,

and of great value for baskets or clothing project-

ing portions of rock, over which they run quickly,

and cover with their wiry, fast-creeping stolons,

that send out numerous gracefuUy-arching, narrow,

elegant fronds. It is sufficient to name the Adian-

tums to commend them to notice, as they are

general favourites ; A. cmieatum being most exten-

sively grown, and to be found in every house
;
but

besides this well-known species there are others of

fine form that attain large size and are jnst at

home in a green-house temperature, where, if planted

out, they creep imderground by means of fleshy,

tuberous-like roots, and send up numerous tall,

out-spreading fronds with black stems that have a

striking appearance. Among the Aspleniums there

are many specially adapted for planting out in the

natural fernery, as most of them are bold and

effective, and several of gracefully pendulous habit, the

finest in this respect being A. serratum, which bears

arching, nine-inch wide, smooth, deep gi-een fronds,

ranging from two feet to three feet in length. A.

bulbiferum, likewise a valuable kind, is interest-

ing owing to its bearing small bulbous plants on

the upper surface of its fronds, which viviparous

habit is common to the Aspleniums, and renders

their propagation easy and quick. A. lucidiim, A.

prtemorsum, A. diversifolitiin, A. flaooidum, A. hiforme,

and A. Canariense are all sorts to grow, and besides

these large showy ^'arieties there are others smaller,

A. appendimlatum being very distinct. Davallia ca-

nariense, known as the Hare's-foot Fern, is well

adapted for planting on rock-work, and so are B_.

pyxidata and D. dissecta, which are the best of the

green-house Cavallias. Zomarioi tnagdlaniea, gibba,

and chilensis are two noble ferns suitable for con-

spicuous places, and there are several of the Pteris,

such as P. cretiea alio lineata, P. scaberula, P. serru-

lata, and P. longifolia, that should also be grown.

Platyeerium alcicorne, the Stag's-hom Fera, niust

not be left out, as it is a most remarkable kind, re-

quiring very little or no soil, for it will live and do

well on the face of moist rock. For covering the

bare ground under the ferns the Lycopodiums and

Selaginellas come in, i. denticiiUtum being most

useful, as it spreads at a rapid rate and is of a most

beautiful green.

Planting and After-treatment.—The chief

points to command success are firm planting, a

copious watering of the roots, and a moist atmosphere
till the roots get a good hold of the fresh soil. The
treatment requisite after that is to syringe heavily

daily during the summer, as humidity is essential in
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cultivating this dass of plants, and with their fronds
well wetted every afternoon, they flourish and keep
in luxuriant health. This surface sjTinging goes a
longway towards keeping the roots sufficiently moist,

but must he supplemented by a thorough soaking of

the roots when necessary. As to air, they require hut
little, and aU they need is sufficient to keep the
temperatui-e down to a comfortable point, beyond
which it becomes arid, and leads to the ferns be-

coming infested with insects. The most trouble-

some among these are thrip and red spider, and the

only way to rid the plants of these pernicious para-

sites is to fumigate with tobacco in the case of the

first, and to wash the latter off by means of clean

water. The smoking must be done with great care,

as there are few, if any, plants more impatient of its

fumes than ferns, especially when the fronds are in

their young state, in which condition they quickly

get injured. This being so, the fumigating ought

to be deferred till they get a little hard, and instead

of giving a strong dose of smoke it is better to

venture only on a little, and repeat it night and
morning for several days in succession. This per-

sistent administration will tell in the end by de-

stroying the insects, and leave the plants none the

worse. Scale sometimes aSect ferns, and if not

dealt with and eradicated they increase at a rapid

rate ; but as they are proof against the fumes of

smoke, sponging or washing by hand has to be re-

sorted to. The easiest mode of dislodging them is

to use a somewhat stiff, small brush, and brush

them offl, as they cannot attach themselves again

;

and though there are plentj' of insecticides that are

said to kill them, none of them are safe to apply to

ferns, which, as before observed, are exceedingly

susceptible of injury alike from smears and

smoke. The best time to attack scale is early in

spring, as then many of the old fronds may be re-

moved ; but this clearing of foliage should be very

gradual, as otherwise it tends to weaken the plants,

which require its assistance till the young growth

liegins to push forth.

Ferns, like all other plants, need a season of rest,

which is partly afforded them by the winter, as there

is little or no movement in vegetation during the

short days ; but in addition to the quiet that absence

of light affords them, the soil should he kept much

ilrier, as that tends to sweeten it, and has a most

beneficial effect on the roots. Much mischief is,

iowever, often done through keeping ferns too dry

in the winter. Evergreen ferns especially, from the

mere fact of their being such, demand a supply of

water even during their semi-resting state ; and few

things are more destructive of freshness and vigour

of frond than excessive dryness at the roots, in

irinter.

HOT-HOUSE OE STOVE PLAJSTTS.
Br William HnflH Gowek.

Callicarpa.—A small genus of soft-wooded stove

plants belonging to the Verbenacece. The name is

derived from kalos, "beautiful," and "carpos," fruit,

in reference to the ornamental berries, which, while

singularly beautiful by themselves, become still

more so when grown in contrast with the berried

Solanums. Pot in loam, leaf-mould, and well-decayed

manure, about equal parts, and avoid over-potting.

C. purpurea, when well grown, is one of the very

finest ornaments for a stove during the autumn and
winter months, and possesses a rare beauty, entirely

dissimilar from any other plant. It may be grown
as a shrub, as a basket plant, or trained as a standard.

The flowers, of no beauty, are borne in clusters, and
are succeeded by bright purple berries, about the size

of a pea, and nearly a hundred together ; these clus-

ters, forming a dense raceme, from one to three feet

in length, remain in full perfection all the winter.

East Indies.

Carludovica.—Handsome plants, much like

palms ; nearly allied to the Screw Pine family

(Pandanacete), and are placed with the Cyclanthus.

Some species have long scandent stems, which ascend

the forest trees by the aid of their whipcord-like

roots ; but the most beautiful kinds are those which

are stemless; these grow upon the ground, and

form dense masses of undergrowth. Pot in loam

and peat, and give plenty of water with strong heat.

C. Drudei.—^A stemless species, with deep green

leaves, which are fan-shaped and plaited. The

flowers of all the species are inconspicuous, although,

in the mass, these being pure white are more con-

spicuous than others. Columbia.

C. humilis.—Leaves rhomboid, about a foot and a

half long, and a foot broad, deeply divided or two-

lobed at the apex, and rich bright green in colour.

New Grenada.

C. palmata.—Stemless, throwing up petioles from

ten to fifteen feet in height; these support large

plaited fan-shaped blades, which measure some four

feet in diameter, and are rich deep green in colour.

Panama.

C. rotundifoUa.—Although somewhat similar in

appearance to the preceding, this is very distinct

and extremely handsome.

Caryophyllus.— C. aromatieus.—This belongs to

the Myrtle family. The cloves of commerce are

produced by it, and are the young unopened flowers

;

these when expanded are not very showy, but it

forms a very ornamental shrub, every part of which

is delightfully aromatic. It may be kept to almost
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any desired size, but in a natural way it attains a

height of from twenty to thirty feet. This plant en-

joys a strong moist heat, and should be potted in

loam and leaf-mould. It is a native of the Moluccas.

Centradenia.—A small genus of Melastomads,

very ornamental in the plant-stove, but their flowers

are not useful for cutting, as they so soon fall. The
name is derived from kentron, "a spur," sind aden, "a
gland," and refers to the small projection on the

anthers. Centradenias are of the easiest culture, but

they enjoy an abundant supply of water and strong

heat. Pot in a compost of equal parts of peat, loam,

and leaf-mould, adding a little sharp sand.

Eed spider is a great enemy to these plants, if

the atmosphere is allowed to become dry.

C. Jloribunda.—^A slender-growing twiggy plant.

As its name implies, the flowers are very abundant,

although small, pale red and white in colour. Winter

and spring months. Central America.

C. grandifoKa.—^This is a very bold-growing plant

for the genus. Stems winged, bearing large ovate-

lanceolate acuminate leaves, which are distinctly

five-nerved, bright shining green above, and rich

port-wine colour beneath. Mowers on branching

spikes, very numerous, white, sofiused with rosy-

pink. Winter and spring months. Mexico, in the

neighbourhood of CJhiconquiaco.

C rosea.—It greatly resembles C florihunda, more
dense and compact in habit, and the under side of

the leaves is rosy-red. Winter and spring months.

Mexico. .

Cyrtoceras (formerly Centrostemma).—

A

genus of Aselepiadaeeis, nearly allied to Soya ; indeed,

the chief difierence lies in the species of this family

having a hairy ring in the coroUa. The soil best

adapted for the culture of Cyrtoceras is good fibrous

peat, with a small portion of loam added ; drain the

pota well and supply liberally with water during the
summer, but more sparingly in winter. These plants

enjoy strong heat, and an atmosphere well charged
with moisture.

C. muUifiorum.—This plant is frequently to be
found under the name of Centrostemma multiflorum.
It is a very beautiful species, with glabrous coriaceous

leaves; flowers reflexed, white, tipped with stiaw-
colour. Summer months. Luzon.

Cephalotus.—^A genus containing but a single
species, and its aflSnities are very puzzling. It was
originally placed in the order Sosacece, and then
removed to Saxifragacece, whilst by some it is con-
sidered the type of an entirely new order, dis-
tinguished by the name of Cephalotacc<e.

The soil for Cephalotus should be peat and chopped

sphagnum, with a little sharp sand, and the sur-

face should bo kept covered with growing sphag-

num. It is tt native of marshy places, and con-

sequently the roots require to be continually moist.

The usual plan in cultivating this plant is to cover

it with a beU-glass, but in -^ moist atmosphere this

will not be necessary. Intermediate House.

C. follicularis is popularly known as the " New
Holland Pitcher Plant." It is a singular and

most interesting object ; dwarf in habit, it sits upon

the ground in the shape of little rosettes, seldom

exceeding four to six inches across. The leaves

are narrow and spathulate, interspersed with sepa-

rate foot-stalks, bearing a single small flagon-shaped

pitcher, which is green, tinged with brown; these

vary in size from one to three inches, furnished in

front with a double row of soft hairs. Kative

of swampy places about King Greorge's Sound,

Australia.

Ceratozamia.—^A genus of Cycads, chiefly dis-

tinguished by the two horns on each scale of its

fruits; the foot-stalks of the leaves are also armed

. with spines.

They are bold-growing plants of great beauty.

For general treatment see Cycas.

C. mexicana.—A pinnate species, which difiers

somewhat in appearance in the sexes ; in the male
plant the leaves are larger and more erect than in

the female. Mexico.

C Miqueliana.—This is a slender-grovring plant,

bearing beautifully arched, pinnate leaves ; one of

the most important families of succulents. Mexico.

Cereus—^A large family of Cactaeeie, popularly

known as "Torch Thistles." All are natives of

America, and are remarkable for their singular style

of growth; many of them produce large and gor-
geous flowers, but they are all leafless.

There are several distinct sections of this genus ; in

some the stems are erect and arborescent, fluted the
entire length, the edges clothed with rosettes of

spines, more or less distant. The most remarkable
species of this set is C. giganieus, which is indigenous
to the mountainous parts of New Mexico. Its stout,

cylindrical fluted stems often attain a height of fifty

feet or more. In most cases they are simple giant-
like columns, but with age branches are often pro-
duced near the apex. These, when young, grow
straight out from the side, eventually assuming an
erect position ; under cultivation this species appears
to be very slow in growth. Beside this, there are
numerous smaller-growing species, with an erect
columnar habit. Another section are trailers, and
are usually styled " Creeping Cereus." These have
cylindrical fleshy stems, which are profusely clothed
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with rosettes of spines, and produce their handsome

flowers in abundance, C. flagelliformia being the

type. They form beautiful objects as basket plants,

and thrive equally well in a cottage window as in the

most expensive plant-house. The section repre-

sented by C speciosisaimus have angular stems, con-

sisting of three, four, five, or more angles, and
abundantly armed with rosettes of long sharp spines

;

these produce enormous flowers, which are often gor-

geous in the extreme. The celebrated collection of

plants of Sir E. Antrobus, of Ciheam, in Surrey, for-

merly contained some famous examples of this

section. One portion of this genus are popularly

. known as " Night-flowering Cactus," from the fact

that their flowers only expand during the hours of

darkness. The finest of these are C. grandifiorm,

from Jamaica, and various West Indian Islands, and
C. MacDonaldii, from Honduras. They are both

climbers, the former having triangular, fleshy stems,

and large white flowers, faintly tinged with straw-

colour; the latter has slender, cylindrical, much-
branched spiny stems, which are deep green. It

produces an abundance of flowers, a foot or more in

diameter when fully expanded, which are of a beau-

tiful soft creamy-white. They are powerfully fra-

grant, and very short-lived, opening after sunset, and
closing, never to open again, before the next sunrise.

Cereus require thorough drainage, and they enjoy

full exposure to sun and light all the year round.

They should be kept in rather small pots, and the soil

host adapted for them is a mixture of sandy loam, old

lime, and broken bricks. During the bright days of

summer water freely, but entirely withhold the supply
during the winter. Intermediate House.

Our readers will be able to make a good selection

from the species here given :

—

C. acutangiUus.
C. albispinus.
C. azureus.
C. Bridgesii.
C. candicans.
C. Chilensis.
C. coerulescens.
C. coliimnariB.

C. SagelUformis.
C. Porbesii.
C. fulgidus,
G. gemmatus.
C. geometricans.
C. giganteuB.
G. glaucus.
G. grandiflorus.
G. Hayui.
C. Jamacara.

C. Uvidus.
C. MacDonaldii.
G. Mallissoiiii.
G. multangularia.
C. nyctioallus.
G. Feruvianus.
C. Pitaya.
C. pruuiosuH.
C. pterogonus.
C. rigidua.
G. Berpentinus.
G. specioBua.
G. apecioBiasimns,
G. Btrictua.
C. Btrigosus.
G. tetragonua.
C. tortuosus.
G. Tweedei.

Clirysopliyllum.—A genus of Sapotacete, com-
monly known as " Star Apples." The order contains
some very remarkable trees, such as Dichopsia gulta,
the plant from which gutta-percha is obtained, and
others useful as food in many ways. As young
plants under cultivation they are extremely hand-

some. They thrive best in a mixture of sandy loam

and a little peat; drain well, and supply liberally

with water when growing. They enjoy the strong

moist heat of the stove.

C. argentemn.—Tliis species attains a height of

twenty feet or more ; the leaves are large, deep green

on the under side, clothed with downy white hairs.

Martinique.

C. Cainito, the " Star Apple," so called from the ap-

pearance of the fruits when cut across. It attains a

height of about thirty feet, and forms a highly deco-

rative object in a young state ; the stems and branches
are all clothed with a white tomentum. West
Indies.

C. tnacrophyllum.—This species is at once one of

the rarest and most beautiful of ornamental-leaved

plants. It attains a height of a hundred feet, but as

a young plant it is extremely handsome ; the leaves

are large, somewhat ovate, nearly a foot long, and
four to six inches broad, brilliant green above,
densely clothed below with sUky hairs, which are

bright golden-yellow when young. Western tropical

Africa.

Cinchona.—This genus gives its name to the

order (Cinchonacea, now generally regarded as a

section of Eubiaceie), which is • characterised by its

simple opposite leaves, and glandular stipules between
the bases of the leaf-stalks ; the flowers are arranged
in loose panicles, but sometimes in dense heads, or

corymbs, and some of the genera contain very showy
species. The Cinchona is of the greatest importance
to the human race, as from the bark of these trees

the drug " quinine " is extracted.

C. grandijora.—This plant, originally sent to this

country from the Continental gardens under the name
of Caecanlla grandifolia, has since been determined as
the Cinchona grandijora of Ruiz et Pavon. It is,

however, not a true Cinchona, but correctly Cvsini-

btiena obtmifoUa. It is a handsome plant, with large
opposite, somewhat obovate, coriaceous, dark shiny
green leaves. The flowers, which are borne in ter-

minal cymes, are tubular, with a, large flat, spread-
mg limb, divided into five obtuse lobes, pure white,
and very fragrant. Summer months. New Grenada.

Cissus.—Climbing plants,belonging to the Grape-
vine family {Vitacea), and, indeed, differing but
slightly from the genus Vitis. None of its mem-
bers produce showy flowers; but the species here
enumerated are remarkable for the beauty of their

leaves. The species here quoted enjoy an abun-
dance of heat and moisture, and should be potted
in equal parts of peat, loam, and rotten manure.

C. discolor.—This is probably the most beautiful of
all the ornamental-leaved plants yet introduced to



THE PESCATORE ODONTOGLOT (ODONTOGLOSSUM
PESCATOREI).

A Stove Epiphyte of great beauty from New-

Granada, belonging to the order of Orchids. Few
of the Odontoglots equal in beauty this most lovely

species, to which the smallness of the plate for-

bids our doing justice. The panicle of large white

flowers is from two to three feet high, and not much

narrower, so far do the branches extend. The flowers

themselves are of ample size, of a delicate semi-

transparent texture, with a faint blush line along the

middle of the sepals, and a stain of yellow near the

base of the lip, where also are found a pair of broad

deep crimson lacerated appendages. The column

itself is white, with the ragged wings also stained with

crimson.
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cultivation, and its various shades and tints are really

beyond accurate description. It is a fast-growing
climber, with slender red stems, bearing oblong,
cordate leaves, which are vinous-red beneath ; the
ground-colour on the upper side is metaUic-greeu,
wonderfully marbled and shaded -with creamy-white,
crimson, purple, peach, and rose. It is a very rapid
grower, and should be pruned hard back ia the
autumn, as the young growths then break from near
the base. Young plants struck from cuttings every
year, however, produce the finest foliage. Java.

C. Liiidenii.—Similar in habit to the preceding, pro-
ducing large cordate-acuminate leaves of a bright

shining green, variously blotched between the veins

with silvery-white, which renders it at once distinct

and very ornamental. Columbia.
C. porphyrophylla, though commonly classed with

the Cissus of gardens, has nothing to do either

with Cissus or the Vine family, but is a species of

Pepper known as Fiper porphyrophyllum.

Clavija.—^A family of bold-growing plants, be-

longing to the order Myrsinacece, remarkable for

their large and handsome foliage, and also for the

abundance of their showy flowers ; they have very
much the appearance of, and are nearly aUied to, the

genus Tlieophrasta, and the name commemorates
the scientific labours of Joseph Clavijo Faxardo, an
•eminent Spanish naturalist. Pot in a compost of

two parts loam and one of peat. Stove temperature.

C.fulgens.—A handsome plant, with stout stem
bearing a large head of leaves, which are about a
foot long, and some five inches wide. Flowers deep

orange-scarlet, rich yellow at the base. Summer and
autumn months. Peru.

C. ornata.—This, like aU the species, is an un-

branched plant, assuming a tree-like form, and
bearing a fine head of large and handsome foliage.

Racemes produced from the axils of the leaves, and
also from the stem far below the leaves ; these are

upwards of six inches long, drooping, and many-
flowered. Flowers deep orange. Summer months.

New Grenada.

C. macrophylla.— Stem stout, greyish-white in

colour. Leaves large and numerous, and very

strongly veined. Racemes slender, drooping, six to

eight inches long. Flowers orange-yellow. Summer
months. Brazil.

C. Eodekiana,—This is a superb species, with a

stout erect stem, retaining its leaves for a long time.

Racemes numerous, pendulous, and dense. Flowers

deep orange-red. Summer months. Tropical America.

Clerodendron These plants belong to the

order Verbenaceee ; some of them are stove climbers,

whilst others are shrubby; the latter section require

to bo cut hard back after flowering, the soil reduced,
and re-potted into small pots, from which they must
be shifted from time to time as the pots become full

of roots. The climbers require but little pruning,

and this only in spring, before growth commences.
During the summer months they enjoy abundance of

heat and moisture, but during the winter the Inter-

mediate House will suit them best. Pot in about

equal parts of loam, peat, and weU-decomposed
manure, with a small portion of sharp sand added.

C. Bettuneanum—a bold-
gi-owing: shrubby species,
with, furrowed stems

;

flowers rich crimson,
spotted with white and
purple. Autumn months.
Borneo.

C. fallax — one of the
showiest of stove shrubs.
Leaves ample, cordate,
membranous, and deep
green ; panicles terminal,
bearing a profusion of in-
tense scarlet flowers. Au-
tumn mouths. Java.

C. fragrans — of medintu
growtti, with sub-cordate
leaves, which are serrate
and slightly downy

;

flowers white, slightly
tinged with red, and
deliciously fi-agrant. Au-
tumn months. China.
The variety flore-pleno
has double flowers, which
are' pure white, tinged
with rosy-pink.

0. infortunatum is a bold
shrub, having cordate

,
leaves, and large terminal
panicles of intense rich
scarlet flowers. Autumn
months. Ceylon and
India.

C. myricoides— sometimes
called Q^clonema myri-
coides—is a small-growing
shrub, with opposite or
whorled leaves

; panicles
terminal and axillary

;

corolla piuk, Kmb white,
lower lobe pale blue.
Spring and early summer.
Abyssinia.

C. spleudens— a climbing
plant with slender stems,
and opposite, glabrous,
dark green, oblong leaves,
and terminal panicles of
bright scarlet flowers.
Summer and autumn
months. West Africa.

C. sCLuamatum — a very
handsome shrubby spe-
cies, with large cordate-
ovate leaves, and large
terminal panicles of rich
deep scarlet flowers,
which last long in full
beauty. Summer aijd
autumn months. East
Indies.

C. Thomsonse—a handsome
climbing species, with
opposite ovate-lanceolate
leaves, and terminal pani-
cles of bloom; the calyx
is large, pure white, and
very conspicuous ; corolla
scarlet. The variety Bal-
fouriana is a form ob-
tained from seed. It is a
bolder - growing plant,
with very large panicles
of flowers ; calyx pure
white, much inflated

;

corolla a deep crimson.
Spring and summer
months.

Cochliostema.^A small genus belonging to

the order CommelynacetB, popularly known as Spider-

worts. This genus is distinguished by the peculiar

formation and arrangement of the stamens. The

plant here enumerated enjoys an abundance of

heat and moisture; it should be potted in rough

peat, with a small portion of loam and sand added.

C Jacobiana.—This is a plant of noble aspect.

Its leaves are arranged in a rosulate manner, and

these measure from two to three or four feet in

length, and four to six inches in breadth
;
panicle

large and spreading ; flowers slightly fragrant

;

sepals rosy-pink, petals larger than the sepals,

violet-blue, fringed on the edges with long pur.,

plish hairs. Spring and early summer. Ecuador.

Coffea.—This is a genus of plants belonging to

the Cinchonaceie. They are very ornamental shrubs.
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and most interesting in an economic point of view,

as from their seeds we obtain the pleasant beverage

called coffee,

which is now
so largely

usedthrough-

out Europe.

In our plant-

stoves they

produce their

fragrant
white flowers

in great
abundance,
which arc

succeeded by

the large red

berries con-

taining the

seeds. Pot in

sandy loam

and peat in

about equal

parts, and
treat the
plants to it

high tempe-

rature, well

charged with

moisture.

C. araiica

yields the fa-

mous "Mochii

coffee." It

is a iuuch-

branohe d

shrub ; the

flowers borno

in clusters in

the axils of

the leaves,

white' and
sweet - scent-

ed. C. arabica

variegata is

distinguished

by its leaves,

which are

marbled and

flaked with

creamy-white

and yellow

markings.

C. llberica is a robust-growing plant, and is said

to be of a stronger constitution than the preceding,

namely, C arabica.

containing numerous species,

PiPEB POEPHTBOPHYLLUM (CiSSBS POKrHYROPHTI,I.A. of gardens).

Coleua.—A genus belonging to the order Labiatce,

few of which, how-

ever, are suf-

ficiently at-

tractive to

find a place

in our plant-

house's. The

numerous
highly- co-

loured and

fantastically

markedforma

(the majority

of which have

been obtained

by cross-
breeding) are

deservedly
popular, as

they are use-

ful as bed-

ding plants,

as ornaments

for the cot-

tage window,

the green-

house in sum-

mer, or the

stove all the

year round.

Coleus are

plants whicli

are very
easily man-
aged. They
are some-
times called

"the Cot-

tager's Cro-

tons," from

the brilliant

colours they

develop when
fully exposed

to the sun in

a, cottage
window, and

again they

are known as

"Indian Net-

tles," on ac-

count of their

habit and general appearance. In winter, unless

kept in very strong heat, they usually lapse into

a uniform green state, and it is best to obtain.
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young plants from cuttings every spring; and,

moreover, so rapid are they in growth, that plants
many feet in diameter can be obtained in a few
months, so that want of space will at once show the
necessity of throwing away the old plants in autumn.
Loam and peat in equal proportions suits them ad-

mirably, to which add a little sand. During the
summer months Coleus may be used with advantage
in the green-house or conservatory, but they require
the warmth of the stove during winter and spring.

Their names are legion ; but we select a few of the
best kinds :

—

been introduced in a living state. These plants m:iy

be grown in pots, but they thrive better, and display

their charms to greater advantage, when suspended

in baskets.

C. Amazement—deep brown
flaked with crimson, tip-

ped with green.
Aurora—ground-colour yel-

lowish-green, blotched in
centre with rosy-purple.

Beauty of "Widmore—pui--

plish-bronze, flaked with
rich carmine, and edged
with creamy-yellow.

Bijou—ground-colour green,
centre flakedwithcreamy-
white.

Captivation—ground-colour
bright green, flaked in
centre with yellow, and
sufEused with purple.

Chelsea Beauty—rich crim-
son-lake, marbled with
deep in aroon, bordered
with white and green.

Cherub—deep red, veined
with maroon, edged with
yellow and green.

DoUy Varden—deep green,
curiously mottled and
splashed with crimson,
magenta, and I'ost^-pink.

Duchess of Edinburgh —
deep maxoon, flaked with
pink, rose, magenta, and
cream-colour.

rirefly — purplish - crimson
and violet-rose, with yel-
lowish - green dots on
margin.

Flambeau — deep mnroon,
flaked with magenta, nar-
rowly edged with deep
green.

Glow-worm — Centre bril-

liant crimson and ])urple,
edced with bronzy-green.

Harlequin — yellow and
preen ground, marbled
and flaked with various
shades of deep brown,
purple, and bronze.

Kentish Fire— centre fiery-
crimson, bordered with
maroon.

Lord Oxford—rich magenta,
flaked with green, edged
with green and yellow.

Maggie — deep crimson,
niarbled and flaked with
yellow, bronze, and green.

Mrs. Simpson—bright scar-
let, sufEused with deep
velvet blackish-crimson.

Phcebus — briyht scarlet,
shaded with crimson

—

margin yellow and green.
Pine-apple Beauty — bril-

liant scarlet and golden-
yellow.

Queeu Victoria—rich bronzy
crimson, bordered with
golden-yellow.

Eoyal Purple—purplish ma-
genta centre, bordered
with deep maroon, and
edged with dark green.

Sensation—brilliant rose in
centre, bordered with
deep maroon, and nar-
rowly edged with green.

The Shah—lower half of leaf

deep crimson, upper half
ricli yellow.

Sparkler—crimson -maroon,
flaked in centre with rose.

Sunbeam—fiery-red, flaked

with rose.
Troubadour— bright green
centre, flaked with ama-
ranth and white, edges
spotted with crimson.

Turban — deep crimson,

flaked in centre with pur-

ple, narrow edge of bright

. green.
Victory—deep brown, flaked

in centre with crimson.
Yellow Gem—bright canary-
yellow, veined with white.

Columnea.—A genus of Gesneraceee, destitute of

tubers. They are, for the most part, epiphytal in

the dense woods of tropical America, and form

splendid ornaments treated as basket plants; and

although they grow freely when planted in free open

soil, and treated to plenty of heat and moisture,

they are by no means to be neglected during the

winter months with impunity. The soil best adapted

for Columneas is fibrous peat and sand, with chopped

sphagnum iind some nodules of charcoal. Some ex-

tremely beautiful species of this genus have not yet

C. aiu-antiaca—a slender-
growing species, with op-
posite, smooth, bright
green leaved. Like all the
species of this genus the
flowers are tubular, with a
spreading limb. Spring
and early summer. New
Grenada.

C. crassifolia — a distinct
and handsome species,'

with erect linear-lanceo-
late leaves, which are
smooth and deep green
above, but clotbed on the
under side with rufous
hairs; flowers rosy-scarlet,
the tube densely hairy.
S.pring and summer
months. Mexico.

C. crytLrophsea—this spe-
cies is very showy when
in bloom ; flowers freely
produced, tubes upwards
uf three inches long, in-

creasing upwards, of a
uniform deep red; calyx
vei*y large and spreading,
a pale yellowith- green,
blotched towards the base
with rosy-red. Summer
mouths. Mexico.

C. scandens — a smaller-
growing plant than either
of the preceding, and a
profuse bloomer ; bright
scarlet flowers, in some
V iirieties flesh-colour.
Early summer. West
India Islands.

C. Scheidiana—an elegant,
somewhat small-growin?
species ; flowers upwards
of two inches long,ground-
colour rich yellow, ovei-

which are numerous spots
and tessellations of rich
brown ; calyx lai^e and
si)reading, rosy-purple.
Early summer. Mexico,

Combretum,—A genus of climbing plants, the

t3'pe of the order Combretaceee, They are extremely

showy when trained upon pillars or the roof of the

stove, and succeed still better when planted in the

border ; indeed, they do not generally produce a great

effect when treated as pot-plants. The soil should be

about two parts loam, one part peat, and a small por-

tion of sharp sand. Other fine species are C. grandi'

Jtorum^ C. rinceanuniy and C. panieulatum, all natives

of West Africa.

C. micropeialiim.—Leaves opposite, oblong-lanceo-

late, nearly six inches long, and deep green. Flowers

produced in long dense racemes, rich bright yellow

and orange. Autumn months. Brazil.

C. purpureum.—This plant is perhaps more cor-

rectly named Poivrea coccinea. The two genera are,

however, very closely allied, and this species is gene-

rally known as Comhretiim. It is a grand ornament

in the stove. Leaves oblong-lanceolate, some six

inches long, and deep shining green. Flowers pro-

duced on dense branching racemes, intense deep

scarlet in colour. Early summer months, lasting

long in beauty. Madagascar.

Cossignia.—A family belonging to the Soap-

worts {Saponari£s)y natives of the Mauritius and

Isle of Bourbon, where they are called "Bois de

Judas." They are small pinnate - leaved trees,

with inconspicuous flowers ; but C. borhonica has

verj'' handsome foliage. The soil should consist of

peat and loam in about equal parts, with a con-

siderable portion of sharp sand. Strong heat and a

moist atmosphere are necessary to fully develop its

beauties.
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Crossandra.—A small family of dwarf-growing

plants belonging to the Acanthads ; the name comes

from krossos, " a fringe," in allusion to their fringed

anthers. They enjoy the strong moist heat of the

stove.

C. guineenaii.—This species is very dwarf, and

more remarkable for its ornamental leaves than for

its flowers. Stem and petioles bright red, leaves

three to six inches long and one and a half broad,

deep green above, beautifully netted with golden

lines, reverse side pale red. Flowers lilac, on termi-

nal spikes, with bright red bracts. Winter months.

Island of Fernando Po, at 2,000 feet elevation.

C. infundibuliformis.—Of robust and erect habit,

this species is a charming object during the dull

winter months. The glume-like spikes are freely

produced, and bear numerous large orange-scarlet

flowers. Winter months. East Indies.

C. undulafolia.—^An old inhabitant of our plant-

houses, and still very beautiful when well done.

Leaves oblong-acuminate, much waved on the edges,

and deep green. Flowers rich vermilion. Winter
months. East Indies.

Croton.—A large genus belonging to the Spurge-
wort family {Biiphorbiaeea) ; from one species, viz,,

C. Tiglium, a native of India and the Indian Archi-

pelago, the powerful medicine called " Croton oil
'"

is obtained by crushing the seed.

The plants here introduced do not belong to the
genus, hut should be referred to Codiaum; they are,

however, so weU known throughout the horticultural

world as Crotons, that for the sake of convenience
that name may be retained for them ; indeed, they
are far more widely known by it among gardeners.

They are bold-growing, handsome-leaved shrubs,
with somewhat the appearance and habit of Laurels
or Aucubas, and the species and varieties have become
so numerous of late years, both by the introduction
of fresh forms from their native habitats and by
cross-breeding at home, that their numbers are
legion.

The first English-bred Croton was obtained by the
writer of these lines fi-om a cross between C. pictum
and C. Wwsmannu, and is now known as C. Queen
Victoria

; and it is very remarkable that, though so
many seedlings have since been raised, and so many
forms have been introduced, none have resembled
this plant, which is still one of the finest varieties
in cultivation. It was raised in the nursery of
llr. B. S. WiUiams, of Upper HoUoway, an estab-
lishment which has since introduced several others
of the richest gems of this famOy. The Messrs.
Veitch and Sons, and Mr, BuU, both of Chelsea,
have also added quantities of fine Crotons to our
plant-stoves.

In the plant-stove Crotons are indispensable, the

brilliancy and the diversity of the markings of their

lichly-coloured leaves rendering them quite as showy

as flowers. The smaller-leaved kinds are extremely

useful for dinner-table decoration, and also for

placing in vases, &c., for the embellishment of the

boudoir or drawing-room ; in the latter case, how-
ever, the rooms require to be kept warm and free

from gas, or the leaves will speedily faU. For
public exhibition purposes these plants are simply

invaluable.

Crotons thrive well in a compost consisting of

three parts rich loam, one part peat, one part leaf-

mould, and a fair proportion of sharp sand; the pots

should be thoroughly drained, as they enjoy an
abundant supply of water ; neither must the foliage

be neglected, frequent sprinklings from the syringe

being absolutely necessary to keep away red spider

and thrip ; they also enjoy strong heat and a moist

atmosphere, with full exposure to sun and light.

The varieties of Crotons are now so numerous
that it is extremely difiS^cnlt to make a selection

without omitting some desirable kinds ; but those

here enumerated are all of the highest merit, and will

not fail to give satisfaction to all who try them :

—

C. Dodgsonse — narrow-
leaves upwards of a foot
in len^ta, half an inck in
breadth, frequently spiral;
bright green, midrib and
niargins rich golden-yel-
low.

C. Eail of Derby—trifld or
fish - tailed Croton, of
remarkable beauty. Stems
and leaves rich golden-
yellow, the margins of the
lobes banded with vivid
green.

C. Eclipse — leaves ovate-
lanceolate, nearly a foot
long, and two inches
broad; deep olive-greeD,
blotched with rosy-crim-
son, midrib rich yellow
flaked with rose, veins
rosy-red,

C. elegantissimns—narrow
SenduloQS leaves of a rich
right golden-yellow,mar-

gined with bright green.
C. Evonsianus—leaves tri-

lobate, in a young state
bright green, veined with
golden-yellow; with age
deep olive - green, bur-
nished with crimson, and
veined with rich deep

C. Andreanum — a bold-
growing plant, bearing
iarge leaves a foot long
and nearly four inches
broad; dark olive-green,
midrib and primary veins
rich golden-yellow,
changing with age to deep
crimson.

C. aneitumensis—a very free
branching form. Leaves
light olive-green ; mark-
ings rich deep orange-
yellow.

C. angustifoliom—one of
the oldest and best for
dinner - table decoration
in places where other
colours besides green can
be introduced ; leaves
long, narrow, pendulous,
some straight or twisted
in a ^iral form, and
wholly rich golden-yellow.

C, BismarcMi—a robust
form, with large fiddle-
shaped leaves, deep green,
and banded and blotched
with deep yellow.

C. Chelsonii—green narrow
spiral leaves, breaking in-
to orange, shaded with
salmon and crimson.

C. Dayspring—^leaves nearly
eighteen inches long,
under side vinons-red

;

surface deep olive-green,
irregularly b\it profusely
blotched with orange and
crimson.

C. DisraeU—trifld or three-
lobed leaves, the centre
lobe much the longest;
bright green, blotched
and veined with yellow,
changing with age to
orange and scarlet.

orange,
C.Excelsior-^close-habited

plant, with leaves up-
wards of a foot long, and
scarcely two inchesbroad;
of a dark green, profusely
mottled with rich golden-
yellow, changing with age
to deep crimson.

C. Goldei—a very fine trifid
species.

C. Hanburyanus — leave;)
from twelve to eighteen
inches long, and upwards
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of two inches wide, in-
tense deep green, beauti-
fully mottled and netted
witn deep yellow and rosy-
crimson.

C. Haxwoodianus — leaves
oblong--laneeolate,petioles
crimson, blades of leaves
a rich mixture of green,
yellow, and bronze.

C. imperator—leaves broadly
lanceolate, recurved, of a
light green, mottled and
blotched with light yel-
low, midrib creamy-white,
changing to bright crim-
son.

C. Jamesianus—stems
slightly glaucous, leaves
obloi^ - lanceolate, deep
green, mottled with glau-
cous-green and light yel-
low; very distinct.

C. Kiogianus—a bold-giow-
ing, large-leaved form of
great beauty ; leav^ ob-
long - ovate, being nearl^
eighteen inches long and
six to ei^t inches broad.

C. Lord Belhaven — large
broadly - obovate leaves,
rich deep yellow, mar-
bled and chequered with
bright green, the whole
shadedwith rosy-carmine.

C. Iiord Cairns—leaves tri-

lobate, the middle lobe
being much the longest,
lateral lobes irr^nlar,
deep green, blotched with
light yellow.

C. MacafeeanuB—rich yel-
low stems and petioles,
broad deep green leaves,
blotched and spotted with
golden-yellow.

C. Maca^thx^^i-^I^eat diver-
sity of form in its^ leaves—^br^ht green, one-half
marbled, flaked and spot-
ted with rich yellow.

C. majesticnm—leaves nar-
row, about a foot and
a half long, deep green,
marked with golden-yel-
low, changing with age to
rich crimson.

C. Dfrs. Dorman—^leaves up-
wards of a foot long, and
half an inch wide, rich
deep orange-scarlet, mar-
gined with a band of
bright green.

C. Mortii—leaves obovate,
nine or ten inches long
and four broad, intense
deep green, veins broadly
bandedwithgolden-yellow.

C. mutabUis — variable in
form and colour, grecD,
spotted and blotched with
light yeUow, increasing in
beauty with age until the
ground-colour becomes of
a deep Inronzy-olive, and
the y^ow passes into rich
brilhant crimson.

C. pictum—this old plant
has been in cultivation
upwards of seventy years,
and when well grown is

still one of the best

;

leaves nine inches loDg
and about three broad

;

a rich mixture of green,
olive, and crimson.

C. Prince of Wales—leaves
long, narrow, undulated,
and spirally twisted, light
yellow, the margins irre-
gularly blotched with car-
mine and magenta.

C. Princess of Wales—nar-
row pendulous leaves,
which reach two feet in
length; sometimes spiral,
at others plain and waved
at the margins. The co-
louring is very rich, con-
sisting of spots, blotches,
and marblings of rich yel-
low, creamy-yellow, and
green. New Hebrides.

C. Queen Victoria— ex-
tremely rich in colour;
leaves twelve inches long
and two inches brood,
deep golden-yellow, mar-
bled with creamy-yellow
and green, midrib and
primary veins bright ma-
genta, when mature pass-
ing into rich bright crim-
son.

C. Rex.—^bright - coloured
linear-lanceolate leaves,
bronzy-green, veined with
creamy-yellow when
youug, passing into rich
bright crimson when ma-
ture.

C. Kodeckiana — leaves
linear, pendulous, about
eighteen inches long and
an inch broad, sometimes
spiral ; the colours are
creamy-white and rose,
irregularly blotched and
mottled throughout.

C. roseo-pictus—as its name
imphes, a choice variety
in which rose and light
yellow predominate.

C. rubernmus—leaves nar-
row, pendulous ; bright
green on the marg^ins,

with a centre of creamy-
yellow.

C. rubescena—leaves lanceo-
late, deep green, veined,
blotched, and spotted
with yellow, crimson,
rose, and orange-scarlet.

C. Sinitzinianus — narrow
leaves ; sometimes spiral,

or undulated, ground-
colour intense deep green,
mottied with pale yellow.

C. spiralis — leaves almost
as regularly twisted as a
corkscrew ; the ground-
colour when young is a
deep bottle-green, deep
golden midrib, changing
with age as usual.

C. Stewartii—compact in

habit, the ground-colour
boitle-green, flaked with
deep orange and carmine.

C. superbiens—very varia-

ble. When young green,

veined with yellow, dark-

ening with age, passing
into rich deep yellow.

C. tricolor—leaves linear-

lanceolate, petioles crim-
son, midrib when young
yellow, changingwith a^e
to crimson ; leaf irregu-

larly blotched with green,

rosy-crimson, and yellow.

C. undulatum—leaves lan-

ceolate- acuminate, with
waved edges, deep green,
mottled with creamy-yel-
low,which with age passes
into brilliant crimson.

C. variegatnm—introduced
about eighty years ago.
Leaves oblong-lanceolate,
nine to twelve inches long,
three inches broad, bright
green ; midrib, primary
veins, and edges broadly
marginedwith heavy gold-
colour.

C, Teitchii—strong grower,
large oblong - lanceolate
acuminateleaves.npwards
of a foot long and two or
tliree inches broad, ground
colour bright green, mid-
rib and primary veins
broadly bordered with
creamy • yellow, passing

' when mature into pink
and purple.

C. volutns—a distinct and
curious form. Leaves
strap-shaped, rolled in-
wards, ground-colour dark
green, midriband primary
veins golden-yellow, suf-
fused with rosy-pink.

C. Warrenii — pendulom
form, giving on© the im-
pression of a flowing foun-
tain of purple and gold

;

leaves upwards of two feet
long, an inch broad, linear
and spirally twisted.

C. Wiesmannii— one of the
earliest and best. Leaves
about twelve inches long,
and an inch wide, ground-
colour a rich green, the
midrib and veins striped,
a part of the leaf flEUced

with bright yeHow,
C. Williamaii — a superb
form; leaves lai^e and
obovate, from twelve to
eighteen inches long, and
waved at the edges ; pro-
fusely mottled witii ma-
genta ; but with age the
colours pass into a rich
bronzy - green and deep
crimson.

C.Wilsonii—slender, pendu-
lous, upwards of a foot
and a half long, an inch
broad, ground-colour bril-
liant green, irregularly
flaked and mottled with
deep yellow.

Curculigo.—A genus belonging to the order

Amaryllidea:. Most of the species have much the

appearance of young pinnate-leaved Palms in the

young state. They should he grown in peat and
sand, and as they enjoy an abundance of heat and

moisture, the drainage should he ample.

C. recurvata striata.—Leaves elliptical and spread-

ing, longitudinally plaited, and like the species (C.

recurvata) deep green, hut differing in having a hroad

central hand of white, nmning from hase to apex.

East Indies.

C. recurvata variegata.—The leaves of this variety

are broader than the preceding kind. They are much
plaited, and profusely banded with broad, pure white

East Indies.

Curmeria.—A small genus of dwarf Arads (now

included under Somalometia), well deserving general

cultivation for the extreme beauty of their leaves.

The soil should be peat and loam, in about equal

parts. They enjoy a strong moist heat.

C. picturata.—A dwarf-growing species ; leavea

elliptic, spreading horizontally, from nine to twelve

inches in length, six inches across in the widest part

;

rich deep green, midrib bordered with silvery-white,

on each side of which is a flaked band of greenish-

white. Columbia.

C. Wailisii.—Leaves oblong-ovate, deep velvety

olive-green, irregularly blotched with emerald-green,

changing with age to grey. Columbia.

Cyanopliylliiin. — A genus of Melastomads,

bearing, as a rule, small and inconspicuous flowers,
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Crotok Quben Victoria.

but remarkable for the extreme beauty of their hero enumerated C. Bamrumii and C. Siantense are

leaves. These plants should be grown rapidly, and handsome plants.

confined to a single stem. The soil best adapted C. magnificum.—A bold-growing plant, mth oppo-
for them is peat and leaf-mould, in about equal site leaves, which are broadly-ovate acuminate, some-
parts, with the addition of a small portion of rich times thirty inches long, and nearly twelve inches
loam, and some sharp sand. They enjoy abund- broad, deep velvety-green above, with prominent
ance of heat and moisture. Besides the species white ribs, under-side vinous-red Tropical America.
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C. speetandrum is similiir in habit to the preceding,

yet very distinct.

CSycas.—This genus gives its name to the oider

(Cycadacea) ; they are plajits having the venation of

ferns, and produce their seeds in cones, somewhat

resembling Conifers, to which latter famUy they are

nearly aUied. A
coarse kind of sago

is obtained from

these plants, which

has led to their

being erroneously

called Sago Palms.

Pot in loam and

sand, and drain

well. Stove.

C. Armstrongii

—

leaves long, aiched,
thepumate leaflets

closely set» very
loiig, and of a deep
ghimTig green, mid-
rib pale green.

C, cjicinalis— stem
stont, bearing an
enozmoos bead of
pinnate leaves,
tiuee, six, and eveu
twelve feet long

;

leaflets somewhat
&Jcate, and bright
abinjn^ green.

C. inermis — stem
8leuder,wholeplant
smooth^ leaves pin-
nate, le&flets coriB-

ceons in texture,
and very deep
green.

C media—stem tall

and stout, leaves
pinnate, petioles
armed with sharp
spines, leaflets
closely set, longand
narrow, and bnght
green.

C. Normanbyana—
leaves beantifolly
arched, petioles
spiny at the base,
^ere tbey are
somewhat downy,
leaflets long, nnr-
row, and bright

feet long; leaflets closely

set, tapering to a fine

point, with a bright line of

green, tte naked portion

of the petioles beinp arm-

ed with spines. Philip-

C. revolnta—a bold
and handsome spe-

cies, with stont
cylindrical stems,
nsnaUy three to four feet

high, but reaching ten, or
even twelve feet, with
age ; these carry enormous
beads of pinnate leaves,

from three to six feet

long ; sometimes as manr
as fifty to sixty of these

intense deep green leaves

are borne at one time, pre-

senting a nugestic appear-

ance.
Q_ Sinminiana—stem stout

and rough, leaves pinnate

and feauieiy, six or eight

C' Bnmpbii— a slender-

stemmed species, bearing
abeautifulcrownofleaves,
which are threeto six feet

in length.
_ ^ x. -u *

C. sinmensis—distinct but
similar in appearance to

cixcinalis.

Cyrtanthera.—HandsomeAcanthads,withmuch
the appearance of Aphelandras, and requiring the

same treatment. Intermediate House.

C. catalpafolia.—A shrubby plant, attaining a

height of about six feet. Flowers numerous, in large

branched racemes, deep yellow. Summer months.

C. chrysostephana.—Dwarf, compact and handsome.

Leaves some six

inches in length.

Flowers in dense

cymes, upwards of

two inches long,

rich bright golden-

yellow. Winter

iji^ months.

Cyrtodeira.

—

This genus com-

prises a few species

(now included
under Episcia) of

plants belonging

to the order Gesner-

acece. Of late years

the genus has not

been considered a
good one, but as

Cyrtodeira has be-

come fa miliar to

the horticultural

fraternity, we have
retained the name
in these pages.

Crytodeiras are

small- growing,
handsome plants,

destitute of tubers,

and having orna-

mental leaves and

bright and beau-

tiful flowers. They
should be treated

as basket plants,

and suspended
from the roof.

The soil in which

they thrive best is a mixture of peat and sphagnum

moss ; they enjoy abundance of heat and moisture.

C. chontiUemis.— Stems prostrate, and dull red in

colour. Flowers solitary, tubular, with a large five-

lobed, flat spreading limb, white, tinged with lilac,

and stained with pale lemon in the throat. Sununcr

months. Ificaragua.

C. eupreata vividijolia.—^This is a superior form of

the old AcMmenes eupreata. Flowers large, brijrht

scarlet. Spring and summer months. New Grenada.
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C. fulgida.—Leaves opposite, three to six inches

long, deep olive-green, midrib and primary veins

meteUic-white, bordered with emerald-green ;
flowers

intense deep red. Spring and summer months.

New Grenada.

THE ORCHAED-HOUSE.
Bt William Coieman.

FLUMS. CSEmiES, PIGS, PEAES, APRICOTS.

The Plum.—Plums form most beautiful objects

when grown under glass, either as bushes, pyramids,

or cordons; or they may be planted out, as is often

the case, in large gardens, and trained to a trellis

under glass, like Peaches and Nectarines.

When the trees are newly potted they are »pt to

make a too vigorous growth, but by constant pinchiag

they soon become very proliferous and frmtful, so

much so that in course of time they become one

mass of fruit-bearing spurs, which require annual

thinning out vrith a pruning-knife, to let in light and

air, as well as to insure fruit of the finest size and

quality. As the soil and mode of potting in no way

differs from that recommended for Peaches, it is un-

necessary to enlarge upon this part of their culture.

AH they require is firm potting in sound calcareous

loam, an abundance of water when they are in growth,

and frequent syringing during the time they are

swelling off their fruit. The Plum being subject to

green and black aphis, the house in which they are

grown should be well fumigated two or three times

shortly before the trees come into flower. They

should also be again fumigated as often as fly puts in

an appearance after the fruit is set, but never during

the time they are iu flower. The coolest end of the

orchard-house suits them best, and an abundance of

air is needful to insure a good set of fruit. If it can

be obtained, soft water, or water free from lime,

should be used for syringing purposes, otherwise the

fruit will be disfigured by a deposit, which no after-

attention can remove. In fine, warm seasons, a suc-

cession from one set of trees can be secured by
placing a portion of them out of doors after the

stoning process is completed; but such kinds as

Golden Drop and the Imperatrice section should be

kept in-doors, where the fruit will attain colour and
quality not often met with on open walls, and under

good management it will hang until it becomes a

perfect sweetmeat. Good ordinary Plums can, as a

rule, be obtained from trees in the open air ; but

choice kinds, including the Gages and Golden Drop,

do not even in the best localities always come to per-

fection, although they may set plenty of fruit. There-

fore, as space in the orchard-house is generally limited,

the best kinds only should be selected for culture

under glass. Good trees, weU set with flower-buds,

can now be obtained at reasonable prices ;
or maiden

trees may be potted and plunged in the open quartera

of the garden, where, under a regular system of

pinching and watering, they will, in one season, make

handsome fruiting pyramids, bushes, or cordons, fit

for forcing the following year.

Plums being extremely numerous, the following

list includes the cream of the varieties best adapted

for giving an early, mid-season, and late supply of

fi-uit. The varieties are arranged in their order of

npemng :

—

1. Early Greergage.
2. .Tuly „
3. St. Etienne.
i. Peach.
5. Eoyal Hative,
6. De Montfort.
7. Oallin's Golden.
S. Dennjston's Superb.
9. Greengage.

10. Bryanston Gage.
11. McLauglilin.
12. Traimparcut Gage.

13. Jefferson.

14. Kiikfi's.

15. Angelina Bordett,
16. Washingtou.
17. Jodoigne Greengage.
18. Lawson's Goldeu.
19. Coe's Golden Drop.
20. Late Greengage.
21. Eeine Claude deBavay.
22. Blue Imperatriee.
23. Ickworth Imperatrice.

24. Late Elvers.

Clierries.—These, like Plums, require a cool,

airy part of the orchard-house, particularly through

the early stages of their growth and until after the

fruit is set. From this time until the fruit begins to

change for ripening, the trees wiU make satisfactory

progress together, but as soon as this stage is reached

the syringing of the Cherries must be discontinued,

otherwise the fruit will crack and perish. As all

stone-fruit trees rejoice in a strong calcareous loam,

firm potting in well-drained pots, and plenty of

water, then- treatment and root-management will

not differ from that recommended for Peaches

and Plums. They also submit to close pinching

through the growing season, and soon become so

fruitful as to require Hbersil thinning after, but not

before, the stoning process is over. The Cherry can bo

successfully grown as a close pyramid, bush, cordon,

or trained under a trellis some eighteen inches below

the glass, when, independently of its fruit, its flowers

alone form one of the sweetest and most delightful

pictures that can well be imagined.

When it is known that Cherries ripen on open

walls early in June, 'it is not difficult to conceive

that ripe fruit may be obtained from early kinds in

pots in April and May without forcing. Indeed,

forcing with fire-heat or anything approaching con-

finement is at all times fatal to the crop. Therefore

all that is needed is a constant circulation of air in a

house that will range from 40° at night to 50' by
day before the flowers open, and 45" at night to 55°

by day until the fruit has i)assed the stoning period.

The only time when fire-heat is really necessary is

during the flowering stage should the weather be

dark, damp, and unfavourable to fertilisation. At
such a time the most gentle circulation with ventila-
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tion is beneficial not only to the Cherry, but to all

stone-fruit trees.

Like the Peach, the Plum and the CheiTy should

be carefully fertilised on bright sunny days when the

temperature has reached the maximum. Up to and

after the flowering, daily syringing is necessary, but

a cold, wet, sloppy state of a house in which such low

temperatures prevail cannot be too strongly depre-

cated, as an excess of moisture is quite as injurious

as the want of it. Cherries and Plums should be re-

moved from the house to the

open air as soon as the fruit

is gathered, and if potting be

necessary the trees should be

shifted into lai-ger, or reduced

and replaced in the same-

sized pots, as soon as the

wood and flower buds are

properly formed and the

foliage shows signs of chang-

ing for ripening. If plunged

out of doors where the pots

vrill be safe from frost, the

trees wUl have the benefit of

autumn and winter rain, and

be in better condition for

fruiting, with infinitely less

ti'ouble than if kept under

glass, where the most skilful

management will hardly keep

them in proper order as to

ventilation and moisture.

In course of time they al-

most cease making wood, and

the spurs require thinning out

with a flne-bladed knife just

before the buds begin to swell.

At this time they should be

well washed with soap-water,

provided the weather is mQd, and in wooded districts

a flshing-net will be needed to protect them from the

depredations of birds-. Being subject to black and

green fly, they must be weU fumigated just before

the flowers open, and again at intervals after the

fruit has set. Another enemy about this time must

also be looked for in the form of a small, black, hvely

grub, which speedily destroys the crop. Its where-

abouts can always be discovered by the curled or

joined-together appearance of the leaves, and its de-

struction can only be wrought by hand-picking or

pinching before it attacks the fruit.

A great number of fine varieties of dessert Cherries

are now in cultivation, and all of them do well under

pot culture ; but for general purposes a few of the

good, old, well-known kinds are stiU in favour

with growers who have to provide for rich men's

Fig. 12.—Greengage Bush.tree,

tables, and as these growers have paid for their expe-

rience, the amateur will not go far wrong if he fol-

lows in their wake. Although Dr. Hogg has divided

Cherries into a number of sections, we need not here

do more than throw them into two—the Dukes, and
the Hearts, or Bigarreaus. The first section will

give a supply throughout the Cherry season, and the

second is well worthy of extensive cultivation under

glass, where, independently of their safety from birds

and insects, the large Bigarreaus and Blacks attain

quality rarely met with in

fruit from open walls.

Duke Chekkies.

Arohduke. — One of the

best; ten days later than

May Duke.

Dnchesse de Fullwau.—^A

large, robust variety of the

May Duke.

Empress Eugenie.—An early

variety of the May Duke.

Zate Duke.—^An excellent

late subacid Cherry.

May Duke. — Too well

known to require description.

Kouvelle Royale.—^Tery late.

Flanchoury.
—"Willhang till

September.

Royal Duke.—Large, juicy,

and agreeable ; succeeds the

May Duke.

Heart and Bigarrbau

Cherries.

1. Siyan-eau Jaboulay.—
Ijarge, rich, and delicious.

The earliest Bigarreau known,

and ripens before May Duke.

2. Bigarreau Napoleon.—^Large, rich, and prolific

;

very late, and an abundant bearer. One of the best

for exhibition.

3. Dlack Tartarian.—^Large and handsome. Tree

a great bearer. One of the best for exhibition.

4. Jilack Circassian.—^Equal to the above. One of

the best Black Cherries known.

5. Early Sivers.—Yei-y early ; rich and fine.

6. Elton. —Large, rich, and excellent. One of the

best old Cherries in cultivation.

7. Governor Wood.—^Very large, tender, delicious.

A great bearer. "Worthy of extensive cultivation.

8. Montreuse de Mezel.—The largest Bigarreau

known.

The rig.—^As the culture of the Fig under glass

wiU be treated of separately in detail, it is only neces-
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sary to say liere that this fruit will succeed in the

ordiard-house, and give at least one crop annually.

The hush or pyramidal form is the hest, and all the

trees should be grown in pots, as they can then he

placed close together in the driest part of the house,

or in any dry airy shed, where they can he covered

up during severe weather in the winter. In the open

air in this country it invariably happens that the

embryo fruits formed near the points of the shoots

standards, or they may be trained against hack

walls, provided they can have an abundance of

light and full exposure to the sun. Where these

conditions cannot be secured it is useless trying to

produce fruit worth eating, as Figs are more partial

to heat than any other fruit yet mentioned.

The insects to which the Fig is most subject are

red spider andbrown scale, but these rarely do much

mischief in a temperate house where watering and

syringing are attended to. In hot seasons, favour-

able to wasps, some kind of protection is necessary, as

these rapacious insects soon make short work of the

fruit. To counteract their depredations the ventila-

tors may be covered with Haythom's hexagon

netting, and trees in the open air can be encased in

bags placed over them and secured to the stems, an

arrangement which will not interfere with the appli-

cation of water to the roots.

The Pear.—In cold and unfavourable localities,

where the blossoms are frequently destroyedby spring

frosts, or the temperature is too low to bring the

Fig. 13.—Bnsll Pot Pear, Pig. 14.—^Pyramid Pear. Fig. 15.—Cordon Fear.

get killed by severe frosts ; but when the trees are

stowed away, and the pots are well tucked up in dry

fern or straw, no ordinary frost will injure them.

The fruit will commence swelling when the trees

are excited in the spring, and give the earliest ripe

fruit, while the first spring growths, if pinched at

the fourth or fifth leaf, will very often produce a

second, or successional crop, in September. Where
space is limited, such kinds as the Brown Turkey
and White Marseilles, two of the very best, may in

fine seasons he removed to the open air in July
to mature the crop of fruit. Figs, it must be
borne in mind, reqiure copious syringing to keep
them free from spider, and plenty of water at the

roots during the season of growth, otherwise the

fruit will drop just before it begins to ripen. Head-
room being abundant, a few trees may be grown as

fruit to perfection, choice varieties of Pears are well

worthy of a place under glass. If grown in the

mixed orchard-house, the trees should be placed

where they can have an abundance of dry air during

the time they are in flower, otherwise, being ex-

tremely impatient, perfect fertilisation will not take

place.

The annexed Figs. (13, 14, 15) are fair representa-

tions of the hush, pyramid, and cordon forms which
are most suitable for pot culture. Their management
is extremely simple, as trees worked on the Quince

stock, properly prepared and set with flower-buds,

can be obtained from any good nursery at a very

cheap rate. These, if potted in October, and wintered

and treated as Plums, will give a few fine fruit the

first year, and when thoroughly established, Pears

equal to those obtained from the Channel Islands
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will 1)6 produced without the aid of fire-heat. Indeed
it is questionable if fire-heat is not injurious after the
blossoms have set and the fruit begins to swell. The
soU which suits Pears on the Quince stock is a
sound, sandy loam, with a little burnt earth or lime

rubble added, to keep it sweet and pervious to water
after it is firmly rammed into the pots. Some add
rotten manure, but unless the soU is naturally poor
and hungry, it answers best when applied as a

mulching at short intervals throughout the growing
season.

The Pear being a free liver, it should have an
abundance of water at all times, and good diluted

liquid during the time it is swelling oflt its fruit

;

moreover in dry, warm localities, the pots should be

partially plunged in the beds, not so much to econo-

mise the use of this element as to prevent the roots

from being baked in hot seasons.

There is now an excellent pot made by Mr.
ilatthews, of Weston-super-Mare, with numerous

holes in the sides, which is well adapted for fi-uit-

trees which require plunging through the summer
months.

The roots of the Quince being fine, they do not

hasten to escape like those of the stocks used for

roaches and Plums, but the facilities which these

perforations seem to give, and the impossibility of

the roots becoming water-logged, result in con-

ditions highly favourable to the production of very

fine fruit, as the trees cannot easily get out of order.

In course of time they may require re-potting or

shifting into larger pots or tubs; but when well

managed, a ti-ee will remain fruitful for many years

in a fourteen-inch pot.

The mode of manipulating the summer growths is

bound up in the usual term—^incessant pinching from
the time the trees get into free growth until the end

of July, when, unless the localitj" is cold and wet,

relief may be given to the other occupants of the

house by removing them to a vrarm, sunny place in

the open air to ripen up their fruit.

"UTiere those fine old sorts. Brown Beurre. Passe

Cobnar, and Glout Morceau never attain their full size

and quality on open walls, a rough, cheap orchard or

Pear house will be found one of the most profitable

structures imaginable. Provision for abundant venti-

lation is imperative, and the means of supplying

gentle warmth will insure a good set of fruit in un-

favomivble seasons, when, owing to the continued

absence of sun, or the presence of too much cold

moisture, the petals of the flowers are liable to damp,

and the pollen does not ripen and become fit for its

office ; at all other times fire-heat is a dangerous

snperfluitv.

It is hardly necessary to say that the best-proved

kinds only should be grown in quantity, while newer

kinds can be speedily tested, and multiplied if found
worthy companions to the following varieties :

—

1. Williams's Boncltr^tien.
2. Beurre d'Amaulis.
3. Beurre Superfin.
4. Louise Bonne of Jersey.
5. Ghmsel's Bergamot.
6. Thompson's.
7. Brown Beurre.
8. Marie Louise.
9. Gloat Morceau.

10. Pitmaston Duchesse.
11. Doyenne du Cornice.

12. Beiure d'Aremberg.
13. Passe Golmar.
14. Winter Nells.
15. Josephine de Malines.
16. Prince of Wales

(Huyshe).
17. Knight's Monarch.
18. Easter Beurre.
19. Ne plus Meuris.
20. Beurre Bance.

All the above are excellent varieties, succeed well

on the Quince stock, and ripen in the order in which,

they are numbered, their season extending from Sep-

tember to March. WTien the amateur chooses his.

varieties he should select those which have been

worked near to the ground, as it is advisable to bury
the whole of the stock in the soU. For pyramids and
cordons the stems should be clean and straight, and
free • from canker or enlargement where they are^

worked.

The following twelve sorts of Pears, being large

and handsome, are well adapted for exhibition-

purposes :

—

Beurre Diel.
Beune Superfin.
Beurre Easter.
Bonchr^tien.
Doyenne du Comice.
Duchesse d'Angoul&me.

Durandeau.
Glout Morceau.
Louise Bonne of Jersey.
Marie Louise.
Pitmaston Duchesse.
Souvenir de Gongrds.

The Apricot.—Apricots are sometimes grown in

the orchard-house ; but when subjected to the treat-

ment recommended for other kinds of trees in the

mixed orchard-house, they are capricious and uncer-

tain, and less profitable than Peaches, Plums, or

Pears.

'Wlere the house is divided into sections, and each

Mnd can have a department, the Apricot can be in-

duced to carry good crops of fruit. Like all stone-

fruit trees, the Apricot succeeds well in a strong cal-

careous soil, to which a liberal quantity- of old lime-

rubble has been added. It is a gross feeder, and takes

copious supplies of water throughout the season of

growth, and is benefited by exposure to the ele-

ments from the time the fruit is gathered until the

end of October, or a month later, when the autumn

is fine and mild. From the time the trees are

housed until the blossoms begin to swell, an abun-

dance of air is necessary, to keep the buds in check

;

otherwise, being one of our earliest and most im-

patient fruit-trees, they wiU burst into flower before

the danger of injury from spring frosts has passed

away. "Where houses have a flow and return pipe

rvuming through them, sharp morning frosts can be

warded off; hut too much fire-heat is quite as fatal

to the crop as the want of it. In spring, when the

buds show signs of swelling, give the trees a dressing-
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over on fine days with the syringe, but carefully

avoid having much moisture in the house when there

is danger of frost. At such times it is hest to keep

the atmosphere as dry as possible, and to give an

abundance of air wherever the temperature reaches

40°. Brought on in this way, the blossom will be

bardy, and capable of withstanding cold, provided

the air is dry. It will not, however, set well, if at all,

in a damp atmosphere.

The trees can be trained as cordons, pyramids, or

bushes, and be kept close and compact by incessant

pinching at the fourth or fifth leaf throughout the

season ; indeed, this constant pinching, next to liberal

ventilation, forms the mainspring of success in Apri-

•cot culture. When the fruit is set, and syringing

can be followed up, the fruit will soon attain the

size of Hazel-nuts, a period at which the thinning of

clusters should be commenced, but the final thinning

should be deferred until stoning is complete. If the

crop is satisfactory, mulch with good rotten manure,
and give weak liquid two or three times a week ; but
avoid forcing the trees into grossness at any time, as

vigorous growth is often the cause of the fruit fall-

ing when it should be taking the last swelling for

ripening. As the Apricot season cannot be greatly

prolonged, there is little advantage in growing a

number of varieties. Therefore the best sorts only
should have a place under glass. Of these the Old
Moor Park still stands at the head of the list. The
Peach-Apricot, a large early form of the Moor Park,

is also excellent, and preferred by many, as it is less

subject to paralysis; but when grown under glass, this

sudden collapse of the branches, to which wall-trees

are subject, disappears.

FLOEISTS' TLOWEES.
Bt Bichabd Beait.

The Verbena.—This has for many years been
a favourite florists' flower. The genus is divided
into three sections, viz.. Green-house Herbaceous,
Hardy Annuals and Biennials, and Hardy Herba-
ceous Plants : but it is the former with which this

paper more particularly deals. It is from such
introduced species as V. melindres, Tweediana, and
others, that the fine garden Verbenas of the pre-

sent day have sprung. These species were of

somewhat straggling growth, had small-sized, iU-
shaped and pale-coloured flowers ; but the capacity
for improvement of the flower being manifest, it

was taken in hand by the florists, and seedlings
were found to show improvements upon the types.
Seedlings fi-om the finest of these showed still further
advances, and in a few years these became rapid and

striking ; and in course of time, so fine were some

of the varieties, that it became a practice to name
them and send them out, as is common with florists

in respect of other flowers. It is nearly, or quite,

fifty years ago when a perceptible improvement was
made, and then such well-known raisers as Messrs.

Sankey, Smith, Edmonds, Perry, Eckford, and others,

who took up the work in succession, brought this

flower to the perfect state in which we see it at the

present day. We say perfect, because the habit of

growth is all that can be well desired: it is free,

robust, spreading, and hardy ; the trusses of bloom
numerous, bold, and symmetrical; and the individual

pips forming the trusses large, stout, finely shaped,

and in many cases richly coloured. The production

of new varieties is not so frequent as it was a few
years ago, nor is the Verbena so much used in

flower-garden arrangements as it formerly was,

since the bedding-out system declined. But the

Verbena makes one of the most charming of summer
beds, as it is so free, and at the same time so con-

tinuous in bloom, that it may be said to be alwaj-s in

flower. It is of but few summer bedding plants

that this can be said.

Cultivation in Tola.—One great aim of the florist

in improving the Verbena is to make it as ac-

ceptable as possible for exhibition purposes. This

favourite flower can be seen on the exhibition table

both as specimen plants growing in pots, and. as cut

flowers in bunches. Plants that are to be grown
into specimens for the exhibition table are invariably

raised from cuttings, struck in the months of August
or September in the previous year. Cuttings made
of stiff young growths are the best, and six or

eight should be put into 4J-inch pots, using a
nice light sandy compost, and pressing it fii-mly

about the cuttings. As a matter of course, the pots

should be provided with eflB.cient drainage. The
pots are placed in a cold frame, kept cool, moist, and
close for a few days, shading them from the sun,

and then giving air as required. When well rooted

the lights are removed by day, as long as the weather
is fine, and put on at night. AVhen frost threatens

on the approaca of winter, the plants are placed on
a warm shelf of o, green-house or %'inery, near the
glass, where they are kept rather dry and as cool as

possible during the winter, and only barely pro-

tected from frost. About the middle of January
they are potted singly in smeill pots, in a soil made
up of equal parts of light sandy loam, leaf-mould,

and some well-decomposed manure, with a liberal

portion of sand. They are kept cool for a time, and
early in March they are placed in "a vei-y mild heat,

where the plants soon begin to grow freely. They
are then cut back tolerably close, and as soon as
they begin to break freely potted on as required;
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the plants are not allowed to tecome pot-l)ound at

the roots, and as they branch freely, every shoot is

pinched back until about seven or eight weeks before

they are wanted in iiower. It is usual to water the

plants overhead every morning in fine weather,

which tends to keep them healthy and clean. From
the first of May they should occupy a cold frame,

which ought to be closed at night wheu the weather

is cold. The flowers open much better in a cool

atmosphere than in heat. If plants are not wanted

for show purposes untU the end of August and

September, cuttings taken in March will make good

specimens if grown on in the manner just recom-

mended. Plants that are required for ordinary

green-house decoration need not be grown so large

as those wanted for the exhibition table. Verbenas

in pots under glass aie very subject to attacks of

insects, and should be well fumigated with tobacco-

smoke to keep them free from these.

In some parts of the country Verbenas are grown

to a great size for exhibition in August. They are

sometimes trained to flat wire frames, or what is

more natural, the leading shoots are tied out to neat

stakes, and thus present a symmetrical and striking

appearance. We have seen them tied to sloping

oval wire shields made of stout wire, and in this way

a flat mass of flower is presented to view ; but they

look unnatural, not-withstanding.

Culture in Beds.—^When Verbenas are employed

in flower gardens of large size, great numbers

are required, and propagation by means of cuttings

has to be done on a large scale. "One of the best

modes of striking and wintering the Verbena consists

in placing the cuttings in a cold frame early in

August, without using pots or pans. A layer of half-

rotted leaves, some nine inches in depth, is placed

over the surface of the frame, and firmly beaten

down, and over this a compost made up of equal

parts of loam, leaf-mould; and sand, sifted through

a moderately fine sieve, placed on the leaves to the

depth of four inches, and beaten down firndy with

the back of a spade. Into this are put the cuttings,

which are selected from the shortest and least-drawn

of the young gro^wths round the sides of the beds-

shoots that have not borne fiowers. They are placed

in lines about one and a half inch apart in the lines,

the lines about two and a half inches apart. Then

a good soaking -with -water is given, and the lights

of the frame are kept close and shaded with a mat

through the day, but on warm, calm evenings drawn

ofi for a few hours. The cuttings root under such

circumstances without making any growth, or with-

out becoming dra-wn. When rooted they are

T)ricked off into pans or pots, a few crocks only being

used at the bottom for, drainage. A good layer of

•old Mushroom dung is then placed over the drainage

;

the pots are filled up with loam and finely-sifted

leaf-mould, with u, slight addition of sand. The
rooted cuttings are pricked into these about two

inches apart, and placed for a few days in the cold

frame and kept close, and then fully exposed night

and day, except during continuous rains." The

plants grow rapidly, and should be kept free from

blossoming as they grow. The plants are placed in

their winter quarters about the middle of October,

by which time they have become strong and healthy.

They can be wintered in any cool, dry, airy place

from which frost is excluded—on the shelves of a

vinery, a green-house, &c. In the matter of watering,

the soil in the pots or pans should not be allowed to

become dry, nor yet to be kept otherwise than just

moist, through the winter months. There is, how-

ever, more injury likely to arise from drought to

such plants as Verbenas than from a Httle overdose

of water. The plants being thoroughly furnished

with strong healthy roots, they are less likely to

suffer from water than weaklings struck in heat in

late autumn or early spring. Another mode of pro-

pagation is to keep some plants in pots all through

the summer and winter, placing them on a wjirm, dry,

airy shelf in a green-house, keeping them pretty dry

at the roots, and then placing them in a brisk bottom-

heat in early spring, to induce gro-wth from which to

obtain cuttings for striking in pans of wet sand.

Cuttings struck m August, and potted off singly into

pots, are grown in this way also for spring use.

The plants thus obtained, they can be bedded out

in May, or even earlier, for the Verbena is fairly

hardy. Verbenas root freely and deeply, and should

be provided -with a good depth of soU. It need not

be very rich. The refuse soil from a potting-bench,

when carefully sifted, suits them well. If the soil be

too rich, the Verbena, being naturally a free-growing

plant, is apt to grow too much to foliage when it

is too richly fed, and the plants are late in getting

into bloom. It is a good plan to put all strong-

gro^wing varieties into rather poor soil, and when

the shoots begin to grow, the surface of the bed

should be top-dressed with a rich compost, and the

shoots pegged down into it. The aim of the

gardener should be to get the shoots so placed as

that the bed may be covered, and then the bed wiU

soon be a mass of lateral growths yielding trusses of

bloom. Some pinching back is necessaiy to secure a

regular and symmetrical blending of the plants, and

this accomplished, nature may be left to do the rest.

The beds should be gone over about twice a week to

pick off the decaying trusses. It is a law with

nearly all seed-bearing plants that if seed-pods are

being formed, it is done at the expense of bloom. And

the beds always look the fresher and neater for the

operation.
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Saising Verbenas from Seed.—It is > practice of

some raisers of seedling Verbenas, to sow the seed

in autumn as soon as it is ripe, doing it in pans

of light soU, which are placed in cold frames, and

kept close for a time, and then carried to a warm
green-house, where they germinate, and are wintered

on a dry shelf tiU the spring arrives. That practice

has now almost given way to one which advises that

the seed be sown at the middle or end of March, in

any convenient-sized pots or pans, using a good, rich

loam, sowing the seeds thinly, covering with a quar-

toi* of an inch of a light compost, and placing the

seeds in a temperature of from 60 to 70 degrees,

and keeping the soil constantly moist. It should on

no account be allowed to become dry. As soon as

the young plants are large enough to handle, they

should be picked off two inches apart in other pots

of fine soil, be kept close for two or three days, and

then hardened off by placing them in cold frames.

Strong heat is injurious to the Verbena unless it be

very moist, as it induces red spider, and when this

pest affects the plants, it is very difficult to get rid

of it. As soon as the weather will admit of its

being done, the seedlings should be planted out, if

possible by the beginning of May, and it is best to do

this in a bed or beds. The bed must be kept clear

of weeds, and the leading growths pegged into posi-

tion to keep them from being blown about by sweep-

ing winds. When they come into flower, the work
of selection begins. All inferior varieties should be

pulled out, and a mark placed against any that are

particularly good. These will give the cultivator

something worthy of producing seed, and his aim
should be to produce the very finest varieties he
can. In order to test the value of seedlings fully, the

plants should be placed in much richer soil than that

we have recommended for use in flower beds.

There are many who raise seedling Verbenas for

bedding purposes, who do not trouble themselves

about making any selection of the best, or of gather-

ing seed for raising their seedlings. But gardeners

should also be ^orists. They should seek in every
way to improve the flowers they grow, and in doing
so they will find additional pleasure in their work.
The possibilities of nature may be fitly designated as

infinite. She is pregnant with undiscovered secrets,

and she is never slow in revealing some of them to

those who seek to bring forth new forms of beauty
with which to delight the eyes and gladden the
hearts of the children of men.

Zinnia.—We have no hesitation in placing
this among the florists' flowers, for it is one of those
things the florist has greatly improved during the
last quarter of a century; and in our day the Zinnias
take a high place among the most popular of the

half-hardy annuals. Not only do their large, bold,

and striking flowers adorn our gardens during the

summer months, but at flower shows held during

the months of August and September there can be

seen stands of flowers of such size and beauty as to

frequently call forth the remark from visitors,

" Why, they are as large as Dahlias !
" The flowers

certainly do rival in size and symmetry the Pompon

or Bouquet Dahlias.

There does not appear to be any common name

for Zinnia. The genus is named after J. G. Zinn,

a German professor of botany, but whether he in-

troduced the flower to cultivation in Europe is not

stated. There were originally several species of

Zinnias known in this country, natives of Mexico

and Peru, but except in old botanical gardens it

would be difficult to find them. Z. elegans, the

Elegant Zinnia, the forerunner of the flne varieties

now cultivated, was introduced to this country about

1796 ; and its rich-coloured variety, occcinea, or the

Scarlet-rayed Zinnia, not until 1829. By crossing

this on to the different coloured forms of Z. elegans,

there was first of aU originated a section of fine

single varieties ; eventually some of these, owing to

a great extent to the higher system of cultivation

given to the flower, and also in some measure to

that tendency to assume the double form seen in so

many cultivated subjects, became semi-double. It

is to the Continental florists, and especially those of

Germany, that we are indebted for the splendid

double forms so much appreciated and of such high

decorative value, so carefully selected and improved

before they reached their present high character.

Something else has also been gained : the original

forms of Z. elegans were in some instances of a

loose, ungainly habit of growth; but bj' means of

selection a better character, more compact and sj-m-

metrical, was developed, to the advantage of gar-

deners. The fine double varieties took such a hold

upon the popular taste that the single forms are not

now nearly so much grown as they were, which is,

perhaps, not to be wondered at, though many admire
them still, and most justly so. The best vai-ieties of

the single Zinnias are alia, white; aurea, deep

golden ; coceinea, scarlet'; kermesina, crimson
; pur-

purea, purple; and sulphurea, sulphur-yellow. Of
the double Zinnias there are as many as a dozen
varieties ; the best we have seen are alba, atropur-

purea, aurea, earnea, eoccinea, kermesina, Ulacina,

rosea, purpurea, and sulphurea. Attempts have been

made to secure a section of striped varieties, but it is

very difficult to make these forms permanent ; they

appear to revert to the self character after a time.

The Zinnias come under the denomination of half-

hardy annuals, and it is necessary that the seeds be
raised in a little warmth. We have known' seeds to
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germinate when sown out of doors in light warm
soils late in April or early in May, hut it is necessary

to cover the seeds with inverted flower-pots, or some
such contrivance, in order to secure a successful

germination. The hest time to sow is at the end
of March or the heginuing of April, in pots filled

with a good light compost, made up of leaf-mould,

loam, and sand, and taking care the pots are well

drained, also plunging them in a hottom-heat of

some sixty degrees. Failing hottom-heat, the pots

can he placed in a frame, or on a shelf in a green-

house, covered with panes of glass, and kept shaded
from the sun. The seeds germinate in a compara-

tively quick period, and when the seedlings are ahout

an inch high they should he placed singly in small

pots, using the light compost previously recom-

mended, and kept in a close shaded frame until they

are estahlished. Then a little air should he given,

increasing the supply as the weather is fine, so as to

harden ofli the plants preparatory to heing planted

out. This should be done ahout the first week in

June. Now Zinnias, as a rule, do not ti-ansplant

well; therefore there is a great advantage in growing

them singly in pots, as a preparatory measure ; and

when transplanted, advantage should he taken of

i.howery weather to do this. If it is done dui-ing a

period of dry weather, the plants should he liberally,

watered imtil they become well established in the

soiL The young plants are somewhat brittle, and at

all stages of growth they are liable to injury from

the wind ; therefore, the position in which they are

to flower should be as far as possible sheltered from

its full force. Still, the position must be an open

one. The Zinnia, when once established in the soil,

is an excellent hot-weather plant—the more sunny

the weather, the better and more numerously does it

flower. They are plants that flourish under roasting

influences.

The soil forming the bed must be deeply stirred

and rich. It is obvious that a strong-growing plant

Kke the Zinnia needs a deep soil in which to root,

and plenty of nutriment for the roots to feed upon.

If the weather should prove hot and dry for a long

time, the plants will derive great assistance from a

little mulching being placed about the roots. The

Zinnia is a valuable plant for cutting from, and the

act of taking the flowers prevents the decajing

blossoms from becoming unsightly. ITnder any

circumstances, these should be removed.

In order to have fine flowers for exhibition, it is

necessary to remove some of the buds, so that the

strength of the plants may go to form a few instead

of many flowers. The plants need also to be well

looked after in the matter of watering, and some

liquid manure should be given twice a week, taking

care to weU mulch the roots with short dung.

64

But lest any of our readers might be discouraged

in attempting to raise Zinnias from seeds in the open

ground, we need to add to what we have already

written by stating that the seeds should be sown on

a sunny border sloping to the south, at the end of

May, in a rich, fine, and fairly firm soil. Little

groups of three or four seeds may be sown at

distances of about two feet apart, or a little less,

covering the seed lightly, and lea^-ing the rest to

nature. All the plants in the gi-oups should be

pulled out with the exception of one, which is left to

grow into size.

Under the name of Zinnia Saagmna, or mexicana,

there was introduced a few years ago a large single

yellow form of dwarfer and more prostrate gi-owth

than the varieties of Z. elegans, and certainly not

nearly so valuable or useful. From this came a

double yellow-flowered form, also a useful gsu-den

plant, and similai'ly treated. But these have made

but little headway in the public estimation. A little

later there was introduced from the Continent

Z. Darwinii, a hybrid obtained by a German fii-m,

and said to have originated from a cross between

the double Zinnia elegans and the double form of

Z. Saageana. There were several varieties of this,

but, though small-flowered and neat, they will never

take the place of, or rival, the elegans section in our

gardens.

Tlie Anemone [Wind Flower).—This was for

many years a favom'ite flower with the florists, and

time was when large collections of named varieties

were cultivated by them, and stands of the flower

were found on the exhibition table. Unhappily,

beautiful as is the Anemone, and in many extremely

handsome and varied fonns, it has almost ceased to

be grown, and many fine named varieties have be-

come lost to cultivation. But there are indications

that it is again rising in the popular estimation, and

it is now to be found in many more gardens than it

was ten years ago.

The Anemone, according to Linnaeus, is a native

of the south-east of Europe. "SVe are also informed

that M. Bachelier, a French gentleman, brought it

from America to France in the seventeenth century,

where he cultivated and very much improved the

species, since which time it has attained its pre-

sent degree of perfection. An interesting story is

told respecting M. Bachelier' s Anemones. He had

secured a collection of great beauty, and would not

part with a root for love or money. For ten years he

contrived to keep the treasures to himself, until a

wily senator paid him a visit, and, walking around

thegardens, observed that the cherished Anemones

were in seed. Letting his robe faU upon the plants

as it by accident, he so swept ofE a number of the little
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feathery seeds, which his servant, following close

upon his heels, brushed o£E his master's rohe, and

secretly appropriated; and before long the nig-

gardly florist had the mortification of seeing his

highly prized
" strain

the

sion of his

neighbours
and rivals.

There isno

doubt that

the improve-

ment in the

flower was
due in great

measure to

the florists

of Holland,

France, and

Flanders.
Large quan-

tities of Ane-
mones are

grown in

Holland, and

annually im-

ported to this

country in a

drystate dur-

ing August
and Septem-

ber. When
planted, they

swell largely

and in conge-

nialsoilmake

large roots

that produce

strong plants

flowering
superbly.
There are

double and
single varie-

ties, of great

and diversi-

fied beauty.

The genus

Anenwne comprehends a large group of species and
their varieties. "We are now dealing with Anetmne
coronaria, the Poppy Anemone of southern Europe.
This is the florists' Anemone, and it is the varieties
of this species he has tended with so much care for
years past. It would be difficult to enumerate the
Variations in colour this gay spring flower assumes.

AkEUOHE NARCISSIPLOIIA.

So sportive is its nature in this respect that there is

a marked diversity of the mixing of the whole with

the various shades of scarlet, carmine, rose, rod,

violet, blue, slate, &c., in each individual flower

raised from

seed, by
which are

produced the

double, semi-

double, and

single varie-

ties; and few'

of them fail

to claim our

admiration.

It is matter-

for wonder

that this

bea utif ul
flower should

have de-
creased in

cultivation

to such an

extent, for it

is nut diffi-

cult to grow,

thriving well

in ordi-
nary garden

mould when
of a sandy

quality and

tolerably
rich, al-
though it is

always the

practice of

the florist to

prepare, as

in the case of

the Ranim-

culus, a spe-

cial compost

for the Ane-
mone,

We will in

a few words

set forth the
ingredients of a compost that is within the reach of

all :—Take fresh earth from a common, or some other
pasture land, that is of a light or sandy quality,
whether of a yellow hazel or the darker colour does
not matter. It should be taken not more than four
or six inches deep, with the turf adhering to it.

Such soil will be sweet, and fit for immediate use

;
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first having beaten out the earth from the turf, and
clearing it of such harmful insects as wire-worm,
grubs, &c., about one-third of its quantity of well-

decomposed horse or cow manure should he added,

mixing it well together, throwing out the stones, but
not attempting to sift it—using it coai*se and rough.

About the begiiming of September is the proper

time to prepare the bed for planting; and if it

occupies a moist position, the soil of the bed should

be raised a few inches above the ground-level, laying

at the bottom of the bed the coarsest portion of

the compost by way of drainage. The bed in which

the roots are to he planted should be one foot in

depth, therefore it will be necessary to remove some

of the garden soil to make room for it. It is well

to make up the bed two or three weeks prior to

planting, in order that the soil may settle down
somewhat solid.

" There are two seasons for planting," observes Mr.

CareyTyso—'• the middle of October, and the end of

January. The early vegetation of such roots as are left

in the ground would intimate that the former is the

most natural season, and undoubtedly October-planted

tubers make stronger plants, throw up more ilower-

buds, bloom earUer, and, when the season is favour-

able, produce finer blossoms, than those planted in

spring. The main di-awback is, that the blossoms

expand before frosts have ceased, and hence a large

amount of care and protection is necessary." And

now to return to the bed. The authority above

quoted gives the following directions for planting :

—

"Rake the surface level, and mark the bed in cross

TOWS. Plant five roots in a row when the bed is

three feet four inches in width, which will allow six

or seven inches apart. As the tubers are varied in

form and size, the hand, or a trowel, should be used

to make the holes two inches deep, and large enough

to admit the root to rest evenly on the soil, avoiding

much pressure, as the limbs of the tubers are often

slenderly attached to the crown, and are easily broken

off. Anemone tubers are formed of irregular fleshy

bunches, having a number of small protuberances,

called crowns. These crowns are distinguishable as

tufted apices, or obtuse points, often a shade darker

than the surrounding skin. They are frequently found

in clusters near the centre, and sometimes singly,

at the extremities of the projecting limbs. They are

easily recogmsed by the practised eye ; but as ama-

teurs have been frequently known to place them

upside down, some attention to this matter is need-

ful. The base, or lower part of the tuber, is known

by the remaining fragments of the fibrous roots of

the former year—imless, indeed, they have been

very carefully cleaned away. The direction to plant

the roots right side upwards seems very trite, but it is

not in this case altogether superfluous.

Supposing the tubers have been planted in October,

it is a good plan to place over the bed during winter

a layer of about two inches depth of decaying leaves,

which will protect them from frost ; but as the foliage

comes through the ground some alteration should bo

given, to enable the rising leaves to come througli

it. The leaves and foliage come through the ground

in a folded form. It is a good plan to watch for

their appearance, and then, by loosening the soil,

enable them to come up through it without sustaining

injury. When the flower-buds appear they may be

thinned out if fine flowers are wanted. Water must

be applied to the bed in dry weather ; a thorough

soaking twice a week in the cool of the evening is

better than frequent surface sprinklings.

It sometimes happens that the Anemone wiU make

a second growth after the foliage of the first growth

has died away. Thus it was that the old florists

used to cover their beds after flowering to prevent

I'ain getting to the roots, and so encouraging this

second growth. Their aim was to thoroughly mature

the tubers; and dryness is a preventive of second

growth. When the foliage is quite vrithered and

drj', the tubers should be carefully Ufted, and if the

soU does not readilj' faU away from the roots, it is

well to leave them a week or so before the final

cleansing. The tubers should be kept in a dry room,

and occasionally looked over to prevent any harm

from mildew.

The tubers of the Anemone admit of division, and

in this way pai-ticular varieties can be increased.

Grenerally the place of division is clearly indicated,

but not always so. The division of a single tuber

into two parts is as much as should be attempted, or

they will be materially weakened.

The Anemone seeds very fr-eely indeed. The seeds

are of a woolly and clinging character, so it is a

good plan to put them into a vessel with some sharp

white sand, and rub both together until they are

well mingled, and then they can he sown. The seeds

can be sown in the open ground, and a bed sQiould

bs prepared of a nice yellow loam, with some leaf-

mould and road-grit. The seed should be sown

thinly, and covered lightly with the compost. The

bed must be kept free from weeds. Water is

necessary in times of drought, and when the young

plants, which will appear in about a month, are

large enough, a sUght top-dressing of rich soil

will greatly help them. If encouraged in this way

the plants will gi-ow until November, and many will

flower the foUowing April. The best varieties can

be lifted out, and placed in a bed by themselves.

From April to the end of May is a good time to sow.

The Ranunculus.—This name is given to ^

somewhat large familyof plants, four species of which.
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at least, were mentioned by Pliny. Why the name,

signifying a young frog or tadpole, was given to the

family is not apparent, for it does not appear satis-

factory to have alleged as a reason that one of the

species grew in marshy places. If any species would

justify the name it is S. aquatilis, the Common
Water Crowfoot, which grows thickly in many ditches

and ponds ; but this does not appear to have been

noticed by the Romans. The Persian Ranunculus is

the Ranunculus of the florist. It is said to be

a native of the Levant, and the Turks cultivated it,

under the name of Taroholos catmnarlaU, for several

ages before it was known in other parts of Europe.

Their account of its introduction is somewhat tradi-

tional, and is to the effect that a virgin, named Cara

Mustapha, first noticed among the herbage of the

fields this hitherto neglected flower, and decorated

the garden of the Seraglio with it. The flower at-

tracted the notice of the Sultan, upon which he
caused it to be brought from all parts of the East

where V£irietie3 could be found. This collection of

Ranunculus flowers was carefully preserved in the

Seraglio gardens alone, and only through bribery did

ut last some few roots find their way into other parts

of Europe. The Persian Ranunculus wasimported into

this country, and cultivated by Gerarde as early as the

year 1596. It is not, imfortunately, so largely grown
as it was a few years ago, for it is deserved!}' esteemed
for the symmetry of its double blossoms, the bril-

liancy of its colours, and the great variety it displays.

In a weU-selected bed, such as we saw at Manchester
a few years ago, could be seen scarlet, purple,

crimson of every shade, yellow, white, and dark,
with others which are denominated selfs, and bi-

colonred sorts, with white, yellow, buff, or crimson
grounds, beautifully edged, spotted, mottled, shaded,
or striped in infinite variety. The sight of a well-

cultivated collection in full bloom presents to view a
charming open-air scene, and well calculated to fill

the spectator with admirationand delight. Unhappily
many of the fine varieties of twenty years ago have
become hopelessly lost, though fanciers of this flower
yet keep up select collections in different parts of the
country. They are also largely grown in France and
Germany.

There are two distinct sections of the Ranunculus
of the florist. One is known as the " Turban," which
is quite distinct, and confined to a very few varieties.
The Scarlet Turban is much grown round London for
cutting and bunching for market flowers, these large,
full, handsome double flowers being much appre-
ciated. The other varieties of the Turban are the
Black, Citron, Crimson, Golden, Spotted, White, and
Yellow

;
but it is possible these are resolvable into

about five distinct varieties. These have coarser and
broader loaves than the Persian varieties, the petals

of the flowers are coarser, and the plants are of a.

hardier character. The other tj-pe is the Persian, of

which the English and Scotch Ranunculuses are im-

provements and additions. Many of these are not so-

double as their originals, and, hence, many are seed-

bearers.

The foundation of aU good culture is the adaptatioa

of the compost or soil to the natural habits of the

plant. Experience teaches that the Ranunculus de-

lights in a rich, soft, brown loam. If, therefore, the-

natural soil of the garden in which it is intended

to plant the flower be unfavourable, the top spit of a
pasture of rather heavy and tenacious loam, but not

clayey quality—sayone that wiU grow Buttercups—has
been found to suit the Asiatic species. To this maiden
soil it is necessary to add some fertilising agents.

Decayed stable aijd cow-dung, in equal quantities,

constituting about one-third, added to two-thirds of

loam, wiU, when mixed and thoroughly incorporated,

form a compost for the main depth of the bed, re-

serving a portion of the loam sufScient to make a to\>-

layer of soil two inches deep, to which a smaller

portion of manure may be added. The old growers
of the Ranunculus always condemned the practice of

placing the tubers in contact with fresh manure, on
the ground that it engenders disease in the roots and
consequent injury to the plants.

The usual practice is to grow the flower in

a bed in an open and exposed part of the garden,
and pointing east and west. This is how one of

the most successful growers of the past generation
directed that the bed should be formed :—" Remove
the earth fifteen inches deep, and from three feet to
three feet four inches wide, and fill the bed with the
prepared compost to within two inches of the surface,
leave it thus a month, and then add the reserved top
soil. These operations are best done in autumn, that
time may be allowed for the earth to settle. Another
method, where the subsoU is light and very porous,
may be adopted. Excavate the bed fifteen inches
deep, lay in the bottom three inches of mingled
manure and loam, and then saturate it with manure-
water

; cow-dung, well stirred in water, will answer
the purpose. Next add three inches more of compost,
and saturate that layer; proceed to add two more
simUar layers, making a foot deep in the whole, and
after a week's settling, add three inches of good
healthy pulverised loam, with but little manure, in.

which to plant thp tubers." The rule was to make
the surface of the bed level, and not more than an
inch or two higher than the paths, in order that the
roots might be kept cool and moist ; and as the Ra-
nunculus thrives on a firm bottom, the compost should
not be disturbed at the time of planting more than is
just needful for the operation. During the winter
the surface will be benefited by being pointed up
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rough with a fork, to be pulverisod by frosts ; but this
should not be done more than two inches deep. It
IS weU to margin the beds with shaUow boards, to
teep the soil from washing down into the paths. As
a bed weU constructed at the commencement will
admit of sevei-al successive plantings, with an an-
nual addition of fertilising materials, it is worthy
of the particular care of the cultivator, though the
preparation at first may involve some little trouble
and expense.

The best season for general planting is the
last fortnight in Februiuy. The plants have
not then to contend with what is sometimes detri-
mental to their well-being— the severities of the
wmter. In some favourable seasons, such for in-
stance as the winter of 1884-85, the roots may be
planted with advantage in October ; they will have
more time to vegetate and establish themselves, will
make stronger plants, will bloom more vigorously,
and about a fortnight earlier than if planted in
spring. But a certain amount of hazard always
attends autumn planting, and the dried roots wiU
keep well and plump if wintered in a cool, dry place.

One of the best Eanunculus growers of the day
thus sets forth the method of planting:—"In fine

weather towards the end of Februaiy rake your beds
perfectly level, and divide them into six longitudinal
lines for mixed roots, allowing four inches from the
outside row to the edge ; or, for narrow sorts, mark
j'our rows transversely at distances of five inches

asunder, and plant six roots in a tiunsverse row.

Then with a, small hoe draw drills one and a half

inches deep, and plant the roots with the claws down-
vrards, with pressure sufficient to secure them fii-mly

in the soil, so as to be one and a half inches from
the crowns to the surface, in order to secure a firm

site for the tubers. Some growers do not draw drills,

but after raking the soil loosely they press the tuber

with the thumb and finger into the soil to the re-

quired depth, and rake on them the surrounding soil.

But this can be done only in favourable weather, and
when the soil is light and friable, and with attention

not to break the claws of the tubers. When planting

on a small scale, a dibble, with a shoulder at the

precise depth, may be used, but in the case of larger

quantities it is an inconvenient method, and planting

at the bottona of a drill with moderate pressure, and

without disturbing the subsoil, is attended with

similar advantages to the use of the dibble, and in

practice will be found to have some points of pre-

ference. If the top soil is light after planting, it

may be gently beaten with the back of the spade.

This operation, however, must be only done in dry

weather, and may be repeated just before the plants

come up."

The plants make their appearance above the

soil a month or five weeks after planting, and
when fairly thi-ough the eaith, it is a good plan
on a fine drying day to gently press the soil

about them, as it becomes loosened by frost, the
action of worms, &c. It is customary to gently
tread down the soil between the rows, and, after this

is done, a top-dressing is placed on the surface. This
consists of rich compost, principally of decomposed
manure. It acts as a protection to the young plants
fiom cold, drj'ing winds, and also as a source of

nourishment to the roots, carried down by the agency
of rain. As late frosts will sometimes injure the
plants, and more particularly cold cutting winds in
April and May, a few sprays of Laurel, or some ever-
green Fir, can be stuck into the ground on the exposed
sides of the plants, and these will be found a great

protection. Genial showers in April and May are
very helpful to the plants. The Eanunculus flou-

rishes best in a moist soil, and if May be a dry
month, water is necessary, which should be given
just as the buds aie appealing. This ia a critical

time, and from lack of moisture we have known
plants faU to bloom after they have thi-own up their

flower-iitems.

Water from a pond or brook is better than from a
well, or, failing this, water that has been for a few
hours exposed to the sun. It should be applied

morning and evening, according to the temperature,

between the rows, from a watering-pot with a long
spout, and not over the foliage, except in cloudy and
showery weather.

To have seed of good varieties it should be saved

only from flowers of the best quality as to shape and
colour of marking. Should there be some semi-

double flowers possessing good quedities, the pollen

fi'om these might be used for the purpose of impreg-

nation. The most approved method of fertiUsing is

by gathering the semi-double flowers, and applying

the pollen by lightly beating it on the pericarp of

the flowers to be fertilised; but if semi-double

flowers are scarce or valuable, then the application

of pollen may be made in the usual way with a large

camel's-hair pencil. The operation should be re-

peated for several days in fine sunny weather, when
the plants are uncovered, shade being inimical to

fertilisation. The stems having seed-vessels should

be supported with sticks to prevent the stalks from

breaking down, which would deprive the seed of

the necessary nutriment. The seed should be

gathered when it turns brown, and kept loose in a

drawer in a dry place. The drawer should be left

open to admit air, as the seed-pods are liable to

mildew for some time after gathering. Eanunculus-

seed, if well saved, will retain its vitality two years.

The best time to sow seed is October or February.

It should be separated fi-om the stalks, and, when
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detached, will have an appearance resemhiing bran,

and in the centre of those seeds possessing the vital

principle a small brown speck is observable. A free,

light soQ is necessary, and the seed must be sown

in boxes or pots, on a level surface, about an eighth

of an inch apart, watered through a very fine-rose

watering-pot, and covered with a sprinkling of

fine dry mould thrown over them, only just suffi-

cient to cover the seeds. It is necessary to keep

the soU moist by gentle waterings with soft water,

and the best place in which to put the seed-boxes is

a cold frame, where they can rest on a thick layer of

ashes. The seeds will come up in about a month, and

then care is necessary to prevent slugs and other

insects from destroying them, and also to keep dry-

ing winds from playing upon them. If a growth of

green spreads over the surface of the soil, it should

be removed, and a little fresh soil added. About the

second week in May the boxes maybe plunged up to

the edge in the open ground, where the plants can

have only the morning sun. At the commencement

of July the foliage will begin to turn yellow, water

must then be given sparingly, and the roots suffered

to go to a state of rest ; the roots should then be

taken from the seed-boxes, and stored away in dry

sand. The next season they can be planted in the

usual way ; but as some of the roots wUl be very

small, and have one or two claws, it is wise, as a pre-

cautionarj' measure, to plant these in boxes of fine

soil in October, about an inch apart, and keep them

growing through the winter in a green-house or cold

frame, protected by mats in very cold weather.

In the case of - wet season the roots may be

lifted as soon as the foliage turns yellow ; but if the

weather be dry they may remain in the ground

until it turns brown. The Eanunculus is apt to

vegetate again immediately after it is brought

to a state of rest ; care is, therefore, required when

the weather is moist at this season to select and

take up the roots as they ripen, and not to wait

until the whole are 'fit. Some varieties are espe-

ciallj' prone to vegetate immediately. Such should

be lifted with soil attaching, potted in dry earth,

and kept in a cool room until matured.

We have already described the process of raising

seedlings. There is a method of increasing any par-

ticular fine variety, by a dirision of the roots. Unlike

the Tulip and other bulbs, the root of the Ranunculus

usually attains maturity in one season, and it may be

divided into two or more perfect tubers, fit for

planting at the ordinary time as directed.

So many of the fine named varieties have become

lost, that were we to give a list of what we know to

be good flowers, scarcely one of these might be ob-

tainable. Our advice to a young beginner would be

to obtain some roots of Persian or Scotch Ranunculus

in fine mixture, grow them as directed, and then by

saving seed, according to the rules we have laid down,

endeavour to improve the strain under cultivation.

"We are never weary of pointing out the great and

peculiar pleasure that accompanies the raising and

blooming of seedling plants.

THE HAEDY FRUIT GAEDEN.
Bt D. T. Fish, assisted bi Wllliam Cabhichael.

TAItlETIES OF THE APPLE.

THESE are so numerous that the difficulties and

dangers of selection are very great. So long ago

as the (iys of the Commonwealth there were said

to be five hundred varieties in this country. Now,

including synonyms, there are probably fuUy five

thousand. Some of our nurserymen grow from a

thousand to fifteen hundred named varieties. Hende

the difficulty of picking out, say, fifty or a hundred

of the best, especially as tastes so widely vary that

it may almost be said that what is one man's favourite

Apple is another man's aversion.

And then qualities vary almost as the tastes of

their eaters, and the sizes, colours, and forms of the

Apples. Yet there are a few Apples of such ex-

ceptional excellence as almost to have established

their claim to universal esteem. For example, at

the latest great show of Apples, out of eighteen

dishes shown for flavour, six were Cox's Orange

Pippin, five Ribston Pippin, and two Margil, leav-

ing five dishes to be made up from all other sorts.

On the same occasion the first and second prizes

were awarded to Cox's Orange Pippin, and the

third tb Ribston Pippin.

It is, however, quite a mistake to grow too many
varieties. Site and local climate powerfully affect

the Apple, and it is but seldom that more than

fifty, or at most a hundred, will thrive almost

equally well in any given locality, unless in such

favourable counties as Kent, the home of the Apple

and other hardy fruit. It is also, as a rule, far

more profitable to grow a dozen, score, hundred, or

thousand trees of one variety than one or more Bach

of a hundred or a thousand sorts. Should our lists

prove too long, it would puzzle many readers to

make a judicious selection from them. Were they

too short, not a few might miss favourite sorts. Or

fail to obtain a sufficiency of variety. Hence we
will endeavour to hit the happy mean, and also

the desire for noveltj- and keeping abreast of the

times, by first of all naming some of the newer sorts

worthy to rank among the best, and some old ones

of the highest merit that may have been re-named, or

are less kno-n-n than they deserve to be.
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New Varieties.—The Fruit Committee of the

Royal Horticultural Society of London has done

good service in limiting the number of new Apples

by refusing to certificate any that are not better

than or different from old ones. So strictly is this

rule enforced in reference to Apples, that only

three were certificated in the three years preceding

1880, and, so far as the writer knows, not more than

one a j'ear -since.

The very latest addition to our list is the Sand-

Hngham, a large, handsome fruit, of new shape, for

culinary purposes, and of that pale green colour that

mostly denotes high quality in Apples. This fine

Apple was certificated at the Apple Congress last

year, and received the highest credentials of merit at

the great fruit show at the Crystal Palace, October

9th, 1884.

New Varieties.

Mr. Gladstone—an excellent
early dessert fruit; ripe
in August ; red and crim-
son ; highly flavoured

;

rtesh tender, juicy, and
sweet. Though Mr. Glad-
stone is not exactly new,
it is seldom met wiUi, and
is a very welcome addition
to the early very high-
coloured dessert varieties,

the flesh heii^ tender and
specially high-flavotured.

The Schoolmaster is another
tine Apple, almost equally
useful for dessert and
cooking. It is laig-e and
conical in form, with a
russetyolive^reen colour,
and is in season from Oc-
tohei' to January.

Worcester Pearmain— this

is one of the highest-
coloured and most beauti-
ful of all Apples, almost
the whole shin heing co-

vered with dark crimson.
It is of medium size, coni-

cal, a good bearer, and the
tree of free growth;^ a
beautiful dessert fruit

;

in season from August to
the end of October ; flesh

juicy, crisp, and tender, of

sparkling flavour.

Bramley's Seedliug—a large

mid - season and winter
cuhnary Apple of great

merit, raised near Not-
tingham.

Werder's GoWeu Eeinette

—

this is probably one of the
most delicately tinted and
highest flavoured Apples
in cultivat'on. It is some-
what of tbe type of the

Blenheim Pippin, and one

of the most rich nnd valu-

able dessert fruits, re-

maining in season from
October to Febniary.

Beauty of Hnnts — this

seems so distinct and su-

perior to Blenheim
Orange—and that is say-

ing a great deal—as to

have received a separate

name.

Mrs. Barron — a superior
strain of the fine Apple,
Yellow Bellefleur, one of

the largest and handsom-
est Apples in cultivation

;

in season from October to
February. This flneApple
is named in compliment
after Mrs. Barron, of the
Boyal Horticultural So-
ciety's Gardens,ChJswick.

The Herefordshire Beautin
adds a higher-coloured

and, it is said, better va-

riety to a limited family,

that furnishes the finest

of all Apples for preserv-

ing whole.
Queen—October.November.
A very showy culiuarv
Apple, hearing a striking
resemblance to Cox's Po-
mona, which is also one
of the best Apples in cul-

tivation ; clear yellow, al-

most covered with bright
crimson ; flesh white, ten-

der, and jnicy.

Dr. Hopg — November to

February. Good culinaxy,

and excellent for dessert

;

rich golden, striped with
crimson ; flesh white,

juicy, tender, and sweet.

Lady Henniker—October to

February. A very largre

culinary Apple, but also

useful for dessert ;
yellow

on the shaded side, co-

vered with broken streaks

of crimson : flesh fine in

texture, perfumed, with a
good flavour.

Lord Burghley—December
to May. Medium - sized ;

very showy: green, chans-

ing to yellow, red, and
crimson on the sunny side,

with a distinct Pine-apple

flavour, and yellow flesh ;

,iuicy and tender; an ex-

cellent dessert Apple.

Lane's Prince Albert, as

well as several of the fore-

going, has had the honour
of being figured in the
FlnHst and Pomologist of

1884. It is said to he a

cross between tbe Hnsset
Nonpareil and Dumelow's
Seedling, one of the best
kitchen Apples, and hence
is almost equally good for
dessert or culinary use,
from October to April.
It is one of the most pro-
lific Apples known, as well
as extremely beautiful.
Tbe skin is bright ^reen,
and changes by keepmg to
a pale yellow, streaked
with crimson of several
shades on the sunny side.

Feasgood's Nonsuch— No-
vember to January. An
excellent dessert fruit

;

greenish - yellow, covered
with red, with darker
crinisou streaks : flesh

crisp, sweet, with a deli-
cate perfumed flavour.
This has also proved a for-
midable rival to the
French Paradise as a free-
rooting, dwarfing stock.

St. Edmund's Pippin—Oc-
tober to December. An
excellent dessert Apple;
greenish - brown, resem-
bling the Golden Buaset,
but distinct; flesh bright,
aromatic, tender, and
juicy.

Annie Elizabeth—will keep
a year or more ; large

;

pale yellow streaked with
crimson ; culinary and
dessert ; flesh white, crisp,

and tender ; sparkling
flavour.

.

To these may he added Tyler's Shemel, Prince Bismarck,
SeptemberBeauty, Beauty of Bath, and Gasgoigne's Scarlet.

Several revivals of old, or actually new, varieties

are being introduced by two of the leading horti-

cultural periodicals of the day— the Florist and

Tomologist^ and the Gardeners' Chronicle :—
our laj^eat Apple growers,
and also to distinguish
it from other Strawberry
Apples, of which there are
several. This is one of the
best and most showy of
early dessert Apples, last-

ing from the end of July
to September. It is so
beautifully streaked with
crimson on the sunny-side,
and ot such a full size, as
to render it a favourite
for exhibition.

CalviUe Kouge Prfficox—

a

very showy Apiile, in
season in Octoberand No-
vember, and useful for

dessert or culinary pur-

poses, and -worth growing
for its beauty alone ; de-

cidedly the finest of the
brilliant Calville coloured

series, which are gener-

ally useless unless for

ornament.
Jacob's Strawberry Apple,
re-christened Lady Sude-
ley, m honour ot one of

Old Varieties.—rrom these examples of meri-

torious novelty we turn to a few of the older varieties

which our forefathers enjoyed, and which excited

the interest and fired the enthusiasm of the poets

and philosophers of the olden times. Should this

brief research among the venerable Apples of the

past bring about an Apple Kenaissance, modem cul-

tivators can lose little and may gain much thereby.

Alfriston— tliis is a great

favourite in many rarts of

the country, and has at

times been confounded
with the Newtown Pippin,

a high testimony to its

merit. November to April.

Tery large ;
greenish yel-

low, tingpd with orange,

and striped with russet;

flesh yellowish - white,

crisp, and tender ; much
relished by some for des-

sert, and one of the richest

kitchen sorts.

Baldwin — November to

March. One of the finest

of the American Apples,

not so good in England;
very large ;

yellow and
deep orange, striped with
bright red; a rich, yellow-

fleshed culinary Apple.
Catshead—Octob T to Jan-
uary. One of the largest.

oldest, and best of all

kitchen Apples, of the
Codlin type.

D'Arcy Spice, or Essex
Spice—Novemher to May
or even June. Small

;

green, changing to yellow
and orange when ripe;

dull red on the sunny
si<1e ; flesh gi-eenish-white,

crisp, juicy, sugary, fla-

vour rich and vinous be-

yond that of almost any
other Apple; should be

nniversafly cultivated. It

is sometimes called Spring

Bibston Pippin, but has iiu

Bibston blood in it.

Duchess of Oldenburgh—
May to September. Des-
sert and culinary ; lai^e

;

smooth ;
greenish-yellow,

flaked with bright red,

glowinginto crimson; flesh

white, crisp, and brisk.'
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Mni

Tjeathei'coat—November to
Marjii. A capital dessert
Apple, several hundred
years old, much like a
Busset, but difiEere\it

;

nearly covered with dark
russet, with poi'tions

green ; high - flavoured ;

"brisk, juicy, and sweet;
fruit small.

Lemon Fil^iii—October to
April. This is another
fine old sort, all too sel-

dom grown. Medium-
sized ; pale yellow, tinged
with green, changing to
lemon as it ripens; flesh
firm, crisp, and briskly
flavoiured ; dessert or culi-

nary.
Parad^e (French Paradise)
—August to October.
This has become so popu-
lar as a stock that the
Apple is seldom seen. It

iSt however, a good Ap-
ple, almost as suitable for
dessert as for cooking.

Paradise, White, or Lady's
Finger, is a great favou-
rite in Scotland, though
it seldom keeps in season
more than six weeks-
through September and
part of October ; smooth
rich yellow, spotted and
freckled deeply with
diverse colours on the
simny side; flesh crisp,
juicy, and sugary.
Anrgacet—ear^, red on one
side, striped colour per-
meating. This is one of

' the oldest and earliest of
Ei^liah dessert Apples,
ripening at the end of
July ; greenish - yellow,
bright red next the sun,
and striped all over with
red; flesh greenish-white,
vinous, brisk, and juicy

;

a wonderful favourite
wiiih children and a^ed
people.

Bavelston Pippin—August.
An old dessert Apple of
great merit, much grown
in the North ; greenish-
yellow, almost covered
with red streaks and rus-
sety spots; flesh yellow,
sweet, richly flavoured-
soon, however, mealy.

Striped Beefii^ — October
and June. One of the
oldest and best Apples in
cultivation for baking
whole and general culi-
nary purposes ; light
green, broken with stripes
and patches of deep red;
flesh yellowish, crisp, and
slightiy acid. This fine
sort was rescued from
comparative oblivionsome
forty years ago, and is
now becoming common.

Tom Putt—November. One
of the showiest of culi-
nary Apples, and had the
honour of a coloured
plate in the Flomt of the
current year. Brilliant
crimson nearly all over

;

the flesh, which is yel-
lowish, being stained

with red to a considerable
depth.

Red lugestre—October. A
small dessert fruit of
first - i-ate quality ;

gol-

den-yellow, ci-imsou aaid

oi-auge on the sunny side

;

excellent flavour, juicy
aud brisk.

TtsUow In(?estre—Septem-
ber, October. Much like

the Golden Pippin ; clear
yellow, spotted with pink;
nighly flavoured, crisp,

brisk, aud delicate.

Red Streak-no list of the
older Apples would be
comiilete without a notice
of this Apple, although
doubtless the general
name included a good
many more than one va-
xiety. It was, and is, one
of the most beaiitifvl Ap-
plet to be foimd, streaked
so liberally with red that
the colour only differs in
the depth of its brilliant

tones. It has a rough
flavour, and its yellow
flesh is firm and crisp;
thont;b, with our choice
selection of Apples an-
cient and modem, few
would be prepared to' sing
its praises thus

—

" Let every tree in every garden
uWll

The Rea Streak as supreme."

The "Winter Quoining, or
Queeuing— November to
May. This is one of the
oldest of English Apples,
and is equally useful for
table or kitchen. Pale
green, almost who'ly co-
vere I with red ; flesh de-
licate'y perfiuned, tender,
soft, aud sugary.

Eeswick Codliu—August to
October. Hardly ever
fails of a crop, and is

one of the best kitchen
varieties.

Dutch Mignonne — this is
one of the most delicious
of dessert Apples ; in sea-
son from December to
April, or even later ; fruit
large, yellowish, streaked
nearly all over with crim-
son and russet ; flesh
crisp, juicy, aromatic,
sweet, and ijlsasant.

Fearn's Pippin— a well-
known, much-appreciated
Apple in London and
other large to'vns, equally
useful for dessert and
culinary purposes : dull
preen aud red on the
shady side; bright crim-
son and russety dots on
sunny side ; flesh white,
crisp, brisk, and sweet.
November to February.

Doctor Harvey—this is one
of the oldest and best of
all English Apples, and
has bepu continuously
cultivated for over 250
years. It is in season
from October to February
as one of the finest cook-
ing and a znuch-relished

dessert Apple. Lar»e,
l^eenish - yellow, becom-
ing quite yellow when
ripe ; something like

Gox'b Orange Pippin

;

flesh white, juicy, spark-
ling, and peri'umed.

Mi>re de Manage—one of the
largest and most beauti-
ful kitchen Apples ; in
season from October to
January; skin red; flesh
firm, crisp, and juicy.

Lediugton—this is a very

large, pale crimson Ap-
ple, with russety dots,

that comes into season
from September to Dc-
cembfr. It is largely

^rown in Kent, and often
shown about Londou
as Stone's Apple, The
tree is one of the most
fertile, and hardly any
Apple is more popular in

the London markets ; the
flesh being firm, close,

tender, and sub-acid.

Special Qualities.— Several other Apples

deserve notice for some special quality ; space will

only permit us to note the following :

—

Winter Greening, or French Crab.—This is a first-

rate culinary Apple, of rather sharp flavour, that

may be kept sound for two years. The writer has

frequently kept it for that period alike in sand and
on the open sheK.

Lady's Delight.—October to January. Culinary

and dessert ; the fruit splashed, lined, or painted

with a unique disposition of yellow, green, and red

;

flesh aromatic, white, juicy, tender, and sweet; and
the habit of tree drooping as a Weeping "Willow.

The Fairy.—This is a seedling of the Siberiau

Crab or Cherry Apple. It fruits in clusters of from
three to six, about double the size of the Siberian

Crab ; bright crimson on a lemon ground ; flesli

yeUow, with a rich aroma, crisp, juicy, brisk, aud
slightly acid.

Bedfordshire Twin.—This is worth growing for

the peculiarity that nearly all the fruit are produced
in pairs; December to April; yellow, dotted with

russet, streaked with red; fair-flavoured, a little

acid.

Fomme d^^pi, or Zady Apple.—October to April.

Small
; yellowish-green, changing to yellow, and

brilliant red on the sunny side ; tender, sweet, juicy,

and perfumed. This, as weU as the Fairy, should
be eaten with the skin, as the latter is more richly

perfumed than the flesh. It does well as a cordon
near the ground or on walls, and immense quantities

of the Lady Apples arc annually imported from the

Continent and America, and temptingly displayed

in boxes done up in different-coloured tissue-paper,

that almost equal—they can hardly rival—in bril-

liancy this, the smallest of all cultivated Apples.
There are several varieties of the Lady Apple, but
none equal to the Common, or Ked, Api Rouge of the
French. This is not only one of the smallest, but
possibly also the oldest of all our cultivated Apples,
there being good grounds for assuming that the
Lady Apple may be the Appiana of Pliny.

Sarvey^s TFiltshire DeJiance.—OctoheT to January.
Excellent for dessert and culinary purposes, and
worth growing for ornament. A five-sided Apple
of great distinctness and beauty; sulphur-yellowj
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thickly dotted -ft-ith russety dote, splashes, and spots

;

liesh yellow, vinous, and highly flavoured. Five
ridges or angles proceed from the eye, right round
the Apple, until they are lost in the hase, which
gives it a striking appearance.

Dessert and Kitchen Apples.—But space
warns us to proceed from novelty, antiquity, and
curiosity to utility; and hence we hasten to submit,
two dozen each of dessert and kitchen Apples, selected
and proved hy Jlr. Carmichael, one of the best growers
of fruit in the kingdom.

Select List of Dessert Apples.

Select List op Kitchen Apples.

American Mother — fruit
medium size; skingoldeu-
yellow; sweet and juicy
and richly flavoured.
October.

Boston Rnsset— fruit me-
dium size,with the flavour
of the Bibston Pippin ; a
fine dessert variety and
goo^ keeper. March.

Browolee's Busset — fruit
above medium size, juicy,
sweet, aud highly fla-

voured ; an excellent late
variety. Jaouary to May.

Claj^ate Pearmain— fruit
medium size; richly fla-

voured ; an excellent
variety; the tree hears
freely. November to
March.

Cobham— fruit lai^e and
handsome, with a rich
and excellent flavour.
September to January.

Cockle's Pippin—fruit me-
dium size and richly fla-

voured, and highly aro-
Tnatic. In use January to
April.

Cornish Gilliflower— fruit
above medium size, juicy,
sugary, and highly aro-
matic ; one of the best
dessert varieties ; the tree
is not a strong grower,
hut bears freely on the
I»oints of the shoots. No-
vember to March.

Court Pendu Plat— fruit
medium size, handsome,
and ascellent ; aud an

' ahundant bearer and good
keeper. December to
May.

Cox's Orange Pippin— me-
dium size, very handsome,
aud richly flavoured ; one
of the finest dessert, and
a great bearer. November
to February.

Jefferson— medium size

;

handsome ; flesh tender
and richly flavoured; a
fine October sort.

Kerry Pippin— below me-
dium size; a first-rate
early sort; the tree forms
a good pyramid, and great
bearer. In season -Septem-
her and October.

£ing.of the Pippins—me-
dium size ; very hand-

. some ; a valuable sort and

a great bearer. In use
October to January.

Lord Burghley. (See New
Varieties.)

Maunington^B Pearmain

—

medium size ; juicy, sweet,
and highly flavoured; one
of the best late sorte. No-
vember to March,

Newtown Pippin — above
medium size; an Ameri-
can kind of great excel-
lence, but requires a wall
or warm situation. In use
January to May.

Beiuette du Canada—above
medium size; handsome
and excellent ; a valuable
sort, suitable for kitdhen
or dessert. In use Novem-
ber to April.

Bibston Pippin — medium
size ; a well-known and
much-valued kind« . It
ought to have the protec-
tion of a wall to bring it to
perfection. Inuse October
to March.

Eoseroary Busset—medium
size ; juicy, rich, and
highly aromatic &iTOur.
In use &om. December to
February.

Scarlet Non];Kireil — below
medium size; handsome
and well flavoured; the
tree forms a flne pyramid,
and is also an ahundant
bearer. In use January to
March.

Sturmer Pippin — medium
size ; this is a very valu-
able late-keeping kind and
richly flavoured. In use
from February to June.

Washington — fruit large,
very handsome, rich, aro-
matic, and melting. In use
September and October.

Welford Park Nonsuch—
fruit medium size, hand-
some, aod richly fla-

voured ; the tree forms a
fine pyramid, and bears
freely. November.

White Calville—^fmit large,
very unevea in form ; flesh

white and delicate ; a
valuable dessert and sauce
kind; the tree is tender
aud requires a wall. Janu-
My to March.

Worcester Pearmain—(al-

ready described).

Alfriston—fruit very large

;

flesh white and briskly
aoid; the tree is a good
bearer and forms a hand-
some pyramid. In use
November to March.

Annie Elizabeth—fruit large
and firm ; flesh white ; an
excellent late kind, and
bears abundantly. In use
till June.

Baumann's Bed Beinette

—

fruit very large and hand-
some ; bright crimson on
exposed side ; flesh firm
and slightly acid ; a good
keeper, and bears abun-
dantly.

Betty Geeson—fruit hu^;
the tree is a great bearer,
and ought to be planted
extaisively. In use No-
vember to April.

Blenheim Pippin — fruit
lai^e and handsome ; a
very valuable and highly
esteemed sort, but a shy
bearer till the tree gets
old; one of the best for
kitchen or dessert. No-
vember to February.

Cellini—^fruit medium size

;

beautifully coloured and
handsomely shaped ; it

bears abundantly ; a good
culinary and dessert sort.
October and November.

Cox's Pomona—fruit large

;

the tree forms agood pyra-
, mid, and is a great ana con-
stant bearer. November.

Dumelow's Seedliug—fruit
large, firm, and brakly
acia ; one of the best culi-
nary kinds ; the tree forms
a handsome pyramid, and
is a great bearer and good
keeper. In use November
to April.

Ecklinville Seedling— fmit
large and handsome ; the
tree forms a good pyra-
mid, and is a great hearer.
In use during November.

Frogmore Prolific — fruit
large and handsome ; flesh
white, juicy; tree vigo-
rous, and a prodigious
bearer; it oi:^ht to be
grown extensiv'ely for pro-
tit, as it is a sure bearer.
September to December.

Golden Noble—fruit large,
exceedingly haodsome iu
form ; the tree is a good
bearer. October and No-
vember.

Grenadier — fruit large ; a
beautiful yellow colour
and ribbed ; a very valu-
able sort ; the fruit comes
in immense clusters, and
a great bearer ; this is one
of the best of the Codlins.
In use from September to
December.

Hambledon DenxAns—fruit
large; flesh white, firm,
ana well flavoured ; it is
also an excellent keeper.
January to May.

Lady Henrdker— (already
described).

Itord Derby — fruit very
large and good ; the tree
is a great bearer. In use
November and December.

Lord Suffield—fruit large;
flesh white, tender, and
briskly flavoured ; the
tree is a great bearer, even
in a youi^ state ; a valu-
able early sort. August.

Nelson Codlin—fruit large
and handsome, of first-rate
quaility; the tree is a
strong and vigorous
grower and a good bearer.
In use from September to
January.

Peasgood's Noiwuch—fruit
lai^ and handsome ; extra
fine, and free-bearing. In
use from September to
November.

Prince Albert. (See New
Varieties.)

The Queen (Saltmarsh's)—
fruit large and handsome

;

flesh tender. In use
during November.

Small's Admirable — fruit
medium size; the tr«<«

forms a fine pyramid, and
bears freely. November
and December.

Stirling Castle— fruit me-
dium size ; a valuable
early sort; the tree is a
constant bearer—hardly
ever fails iu producing a
crop. In use September
ana October.

Tower of Glammis— fruit
lai^e, firm, and briskly
flavoured ; the tree is au
excellent bearer. Novem-
ber to February.

WinterHawthomden—fruit
very large; a "first-rate

culinary variety, much
superior to the old Haw-
thornden. Decemberand
January.

Supplementary List op Dessert Apples.

Adams* Pearmain — One of
the finest of this fine class;

pale lemon, red streaks
next the sun ; flesh richly
perfumed, cidsp, sugary,
juicy. ^ season from
December to March.

Ashmead's Kernel—an ex-
cellent dessert Apple. In
season from November to
May. Greenish - yellow,
tanned brown on sunny
side ; small ; richly fla^

voured.

BeachamweQ's— December
to March. Small ; yellow
and russet ; flesh rich and
sugary ; yellowish-white.

Braddick's Nonpareil—one
of the finest of' this well-
known class of Apples. In
season from December to
April. Green, browuish-
rednext the sun; highly
aromatic, rich and sweet.

Calville's Blanche d'Hiver

—

January to May. Lai^e :

a delicate yellow, tinged
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with, green; unevenly
ribbed ; flesh crisp, juicy,
rich, and sweet ; excellent
for eating, and also admir-
able for cooking ; needs
no sugar for culinary pur-

Coe*s Golden Brop—this is

an improvement on the
old Golden Pippin, and is

cue of the most delicious
of desert Apples, coming
in for use from Novem-
ber to February.

Cornish Aromatic—October
to JanuELFy. A firat-rate

dessert Apple ; large ;

yellow ana russet; red
next sun ; with, as its

name implies, a crisp,
aromatic flavour.

BvTonshire Quarrenden—
August. One of the finest
and most beautiful of all

early dessert Apples, and
of such a deep crimson
colour that it often pene-
trates into its flesh, which
is cri^, sweet, and break-
ing with a flavour almost
unique among Apples.

T nke of Devonshire—Feb-
ruary to June—one of the
latest and richest of
Apples. Greenish-yellow,
reddish on the sunny side,
veined with russet; h%hly
aromatic ; yellow flesh,
crisp, and slightly acid.

Eaxly Harvest—July and
August. Befreshiiig, crisp,
juicy, and tender ; a weU-
known popular favourite.

Early Nonpareil— Septem-
ber to Janimry. Rich,
juicy, tender ; greenish-
yellow, deep yellow when
ripe ; a most useful small
Apple.

Golden Harvey, or Brandy
Apple—Becember to May.
Small; rough russet, oc-
casionally reddish next
the sun ; sub-acid, rich,
aromatic, firm ; oue of the
best for stewing iu sagoi'
whole for dessert.

Golden Beiuette— Octob.r
to January. Ooe of tha
richest ajxd best; green-
ish-yellow ; richly fla-

voured, sweet.
Golden Eusset— December
to March. A fine old
variety ; richly aromatic,
crisp, and sugary ; jratlaer

under medium size.
L imb Abbey Pearmain —
December to May. One of
the iongest-keepinsr and
best ; skin yellowish-
orange, streaked with red
next the sim; flesh yel-
lowish-green, with that
rich, juicy, sweet, and
aromatic quality that
nearly always distin-

sTuishes that coloured
flfcsh.

Lodgemoor Nonpareil —
January to May, or even

. June. Small; rich, su-
gary, highJy aromatic.

Mai^ — November to
March. Small, rich'y
perfumed, highly fla-

voured ; one of the finest

of Apples.
Northern Spy — Becember
to May. Large, hand-
some; yellow, streaked
with crimson onthesunny
side ; richly aromatic,
white, tender, and sweet

;

one of the best of the
American Apples, which
thrives well in Britain.

Old NonpareH,— January to
MJEiy. Highly flavoured,
crisp, juicy, and sweet.

Oslin—one of the best and
niost aromatic of summer
Apples; a great bearer;
ripe in- August ; green,
c^nging to pale brown

;

flesh yellowish, firm,

crisp.

Feaison's Plate—Becember
to March. Small; round-
ish; greenish-yellow, red
on the suuny side ; flavour
brisk, juicy, siigary.

Pine Golden Pippin—Octo-
ber to Becember. This
is the richest flavoured of
all the Golden Pippin
strain ; flesh yellowish,
brisk, and highly per-
fumed.

Red Astrachan — August,
September. Very • proli-

fic and showy ; one of the
best and most popular

;

almost wholly red; flesh
white and rich-flavoured.

Sam Young—November to
March. A delicious Uttle
Apple ; bright yellow and
russet, red next the sun

;

richly flavoured, juicy,
and tender.

Scarlet Pearmain—Septem-
ber to January. Much
like the Worcester Pear-
main; bright crimson next
the sun, with stripes of
deeper crimson ; flesh
white, streaked slightly
with pink, juicy,and crisp.

Summer Golden Pippin

—

August. A first-rate early
Apple, with most of the
qualities of the Golden
Pippin.

Sykehouse'a Busset — No-
vember to February.
Small ; richly flavoured.

Wyken Pippin—Becember
to April. First-rate fla-

vour ; small ; pale green,
with orange on sunny
side ; flesh crisp, sweet,
tender, and juicy.

Supplementary List of Kitchen Apples.

Alexander (Emperor)—Sep-
tember to Becember.
Very large; greenish,
bright red on sonny side •

the flesh yellowiBh-white,
juicy, aromatic.

Beauty of Kent - October to
February. Very lai^e

;

fli'st-rate
; greenish - yel-

low, rich red next the
sun ; crisp, tender, sweet,
and juicy.

Bedfordshire Foundling—
November to March,
liaise, roundish, ribbed;
dark green, orange on
sunny side; flesh yellow-
ish, sub-acid.

Bess Pool— Becember to
April. Excellent for either
kit-chen or dessert : lai^e

;

yellow, red- on side next
the sun ; rich, su^iry,
vinous, tender, and juicy.

Brabant Bellefleur — No-
vember to April. Excel-
lent for culinary and tabie
purposes ; yellow, tinged
with brownish-red next
the sun ; flesh juicy, rich,

sub-acid.
Butch Codlin—August, Sep-
tember. A capital early
Apple.

Forge — October to Feb*
ruaxy. Golden, with
crimson on sunny side;
yellowish - white flesh ;

tender, sweet, juicy, and
richly perfumed; a very
useful Apple.

Gloria Mundi—October to
January. Vei7 lai^

;

yellowish-green, slightly
tinged with red; flesh
pale, tender, and juicy.

Gravenstein — October to
Becember. Large ; straw-
colour, red - streaked on
sonny side ; flesh pale
yellow ; aromatic ; suit-

able either for table or
dessert..

Hawthoraden, New, or
"Winter — Becember to
February. This fine large
Apple supersedes the
common Hawthomden,
ss it bears equaJly well,
keeps better, and the
fruit is larger ; green
fiesh, specially tender and
juicy, breaking.

Hoary Morning—October to
December. This is one
of the lai-gest and best
kitchen Ax>ples; yellow,
splashed with red stripes,
covered with heavy bloom

,

giving the appearance of
dew on the fruit ; hence
its name ; flesh yeJlovnsh-
white, sub - acid, brisk,
rich, and juicy.

Jolly Beggar — August to
October. Pale yellow,
orange next the sun

;

flesh delicately white and
well flavoured ; very pro-
lific.

Lewis's Incomparable—De-
cember to February. Kit-
chen or dessert ; large,
handsome ; faint y^low
and deep red; flesh yel-
lowish, crisp, juicy, ridti,

and unique flavour.
London Pippin—October to
January. Yellow; flesh
yellowish, white ; very
pleasant flavour ; also
called Five-crowned Pip-

pinfirom the prominence
of the flvB ridgcrs round
its sides.

Hanks* Codlin—September
to November. Very ex-

cellent kitchen Apple

;

pale yellow, with a faint
blush of red next the sun

;

flesh yellowish - white,
shghtly perfumed; very
compact, crisp, and Arm.

Mfere deM^nage—October to
March. !Eted,_witb darker
red overlaid ; flesh firm,

juicy, slightly acid ; cooks
. well.

Norfolk Beaufln—November
to July. Didl green, deep
red next the sun; flesh

greenish- white, crisp,

juicy, sub-acid.
Norfolk Bearer—December
to February. Green, yel-
lowish-crimson on sunny
side; flesh crisp, tender,
with a sharp flavour.

Northern Greening — No-
vember to April. Green

,

brovraish-red on sunny
side ; flesh greenish, sharp
add ; a first-rate cooking
Apple.

Omar Pasha—^December to
April. Yellow, dotted with
russet ; flesh white, crisp,

sub-acid ; very excellent.
Boundways* Magnum Bo-
num—Becember to April.
Lemon, with patches of
crimson ; flesh richly aro-
matic, ye'lowish-white.

Eoxind Winter Nonsuch

—

November to February.
Green, with patching of
deep red ; flesh yellow,
juicy, slightly acid.

Boyal Busset — November
to May. Yellowish-greeu,
covered with russet; flesh
greenish - white ; richly
aromatic ; excellent for
stewing in sugai as de-
sert.

Eymer—October to Decem-
ber. One of ijie finest
cooking and sauce Apples

;

yellow, rose, and deep
scarlet ; flesh yellow, sub-
acid, juic.t.

Waltham Abbey Seedling-
September to January.
Large, handsome, and of
flrst-rate quality ; gene-
rally yellow ; flesh yellow,
sweet, tender, and richly
flavoured ; retaining ite
colour when cooked.

"Warner's King—November
to February. This is

synonymous with D. T.
Pish and several others;
green, yellowish as it

ripens ; flesh crisp, ten-
der, juicy.

"Winter Majelin — January
to May. Green, with
brownish - red next the
sun ; flesh greenish-white,
brisk, crisp, flrst-rate.

Apples for Ornamental Effect.—Few trees

can excel the Apple in the graceful beauty of its

hahit, its profusion of delicate pink blossom, the
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form and colour of its fruits, nor the rich golden glow
of its autumnal tints ; and given such varieties as the

following, as well as the Crabs and not a few of the

tider varieties, with some of the highest-coloured

\-arieties in the foregoing lists, such as the "Worcester

Pearmain, Red Streak, and Tom Putt, they are well

worth growing for their beauty alone ; and there are

few ornamental trees or shrubs that can match them
in shrubbery or pleasure-ground.

The Tulip Apple is only of second-rate quality as

a dessert fruit ; in season from November to April

;

but is worth growing for ornament alone. Its deep

purple colour covers the entire fruit, unless where it

is densely shaded, and it is an enormous bearer.

Malakorna, October to December, is a very showy
striking variety, of a bright dense crimson colour,

and is so productive as to make the tree glow with

scarlet, the fruit being only second-rate, though

pleasant.

The Bed and TThite Aatraohans are also highly or-

namental ; the former bright scarlet, the latter white

as wax, and both bearing a bloom as thick as that of

the Plum. The fruits ripen in August, should be

eaten o£E the tree, and are not of the highest quality.

The Violet Apple, or Violette.—October to March.

Culinary ; yellow, striped with red ; very dark red

where exposed to the sun; the wiiole fruit being

profusely covered with a dense bkie-violet bloom,

which renders it highly ornamental.

Mars Red.—A highly ornamental cider Apple, of a

very bright red colour, richly streaked with crim-

son.

Cha^f^all Bed is another highly ornamental cider

Apple, of a deep crimson colour, streaked with

deeper lines ; one of the best and most beautiful of

cider Apples.

Chcn-t/ Xorman.—This is something after the form

of the Lady Apple, and is also a cider variety',

though not bad eating ;
golden-yellow, with bright

pink cheeks on the sunny side.

Foxley.—Grows in clusters of three ;
yellow ;

red-

dish-orange next the sun ; excellent cider Apple.

The Crab Supreme is a larger Crab than the com-

mon Siberian, with a more upright habit.

Mr. Bigg's Everlasting is almost ever-fruiting and

ever-green, the fruit and leaves both remaining on

during mild winters to the next year.

There are many other of the cider Apples almost

equally beautiful with the few named above, while aU

the Siberian and most other Crabs are highly orna-

mental in the shrubberies and home plantations.

Xot a few Apples, such as the Kew Hawthomden

and the Lincolnshire HoUand Pippin, are also dis-

tinguished by the abnormal size of their blossoms,

while the blossoms of the Garland Crab (Pyrus

coronara) are stul larger, of the most delicate rose-

colour, and perfumed with violet odour. The leaves of

not a few Apples, and most of the Crabs, are distin-

guished by the richness of their autumnal hues,

while the Golden-leaved Crab is one of the most or-

namental of variegated trees.

Cider Apples.—Though cider-growing pertains

more to agriculture than gardening, our list of Apples

would hardly be complete unless a few cider ones were

included. This is tie more needful, as there seem

no insuperable obstacles to prevent every amateur

or cottagerfrom making his own cider, if so disposed.

Though a certain percentage of semi-acid, harsh, or

austere fruit may be needful to give briskness to

cider, yet it is quite a mistake to assume that cider

can only be made from these. Almost any Apples

can be converted into cider, and not a few of the

makers throw the whole of their varieties into a heap

to meUow or slightly ferment, quite irrespective of

times of ripening, or varying percentages of sugar

or verjuice. They are then crushed or put through

a mill, the juice pressed out and placed in casks

either for fermentation or being kept sweet, as the

grower or consumer may prefer. But it will pro-

bably surprise a good many readers to learn that

such popular fi-uit for dessert as the following arc

almost equally popular for the making of good

cider :—Cockle Pippin, Redstreak, Devonshire Quar-

renden, Downton Pippin, Forge, Golden Pippin,

Golden Harvey, Early Harvest, Crimson Queening,

and one or more Pearmains and Reinettes. Mor-

ris's Apple and Tom Putt, both much used for cider,

are also good eating varieties.

The following dozen may be relied on either for

mixing with the sweeter sorts already named, or for

making good cider, though more acid, without such

saccharine additions :—Bittersweet, Coccagee, Club-

bles "Wilding, Dymock Red, Foxwhelp, Hangdown,

Jersey Chisel, or Royal Jersey, Red Cluster, Slack

my Girdle, Siberian Bittersweet, Tanner's Red,

"White Styre.

Nothing could be easier than to add three or four

dozen or scores to these lists ; but these, with the

sweet sorts that may be used for cider, vriU suffice

for general readers.

Apples for Seasons
—

"With the object, how-

ever, of rendering our general lists more useful to

the uninitiated, we purpose making selections from

our selections for different seasons of the year;

different -sized gardens, as cottagers' or amateurs';

various trees of different sizes and shapes, as cordons,

bushes, p^-ramids, espaliers, and walls; and for

different climates. By such means it is hoped that

every one may the more readily find what they want

with a minimum of trouble, and those with moderate-
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sized gardens he provided with the pleasing and

cheap luxury of Apples aU the year round.

Dessert Appies.

From July to September : Early Harvest, Mar-

garet, Mr. Gladstone, Kerry Pippin, Devonshire

Quarrenden, Summer Golden Pippin, Eed Astra-

chan, and Worcester Pearmain.

September to December : King of the Pippins,

Scarlet Crofton, Mother Apple, Golden Reinette,

"Wormdey Pippin, Cox's Orange Pippin, Collins'

Early Nonpareil, Scarlet Pearmain, Paradise Pippin,

Hibston Pippin, Cox's Golden Drop, and Ked and

Yellow Ingestre.

December to March : Margil, Adams', Manning-

ton, and Claygate Pearmains, BeachamweU, Scar-

let, Braddick's, and Pitmaston Nonpareils, Golden

Pippin, Grolden Aromatic, Harvey's Wiltshire De-

fiance, Margil, Sykehouse's Kusset, Cobnam, Ash-

mead's Kernel, Bibston Pearmain, and Sam Young.
March to June : Newtown Pippin, D'Arcy's

Spice, St. Edmund's Pippin, Aromatic Eusset,

Sykehouse's Russet, Boston Eusset, Cornish GUli-

flower. Cockle Pippin, Wyken Pippin, Melon Apple,

Lamb Abbey Pearmain, Lord Burghley, Duke of

Devonshire, Northern Spy, Stunner Pippin, Cal-

viUe Blanche d'Hiver, Eeinette du Canada, and Old
Nonpareil.

Several of these will keep sound tiU the end of

June, and may even considerably overlap the earliest

summer Apples, such as the Early Harvest, Mar-
garets, or Juneatings, that mostly ripen early in

July.

Kitchen Apples.

Though there are no culinary Apples that ripen
till August, yet there is no difficulty in having a
supply aU the year round, for there are several

varieties that will keep sound for more than a year
and one—the French Crab, or Northern Greening
that will keep for two years. At the end of a year
this Apple is quite as good, or even better, for culi-
nary purposes than on the day it was gathered.
The Norfolk Beaufin will also keep well for twelve
months, and the newest Apple, Annie EKzabeth,
jromises to keep stiU longer. As several kitchen
Apples are fit for use at the end of July or August,
there is therefore little difficulty in keeping up a
<^nstant supply.

August to Ifovemher : Keswick Codlin, Dutch Cod-
Jin, Duchess of Oldenburgh, Lord Suffield, Emperor
Alexander, Frogmore ProUfic, and Golden Noble.

November to March : Warner's King, Cellini,

Cox's Pomona, Gloria Mundi, Waltham Abbey Seed-
ling, Stirling Castle, Lord Derby, Forge, Flower of
Kent, Queen, Lane's Prince Albert, Kentish Fill-
lasket, and Small's Admirable.

March to August or later: Blenheim Orange, Alfris-

ton, Bess Pool, London Pippin; Betsy Geeson, Ham-
bledon Deux Ans, Dumelow's Seedling, Mere de

Menage, Tower of Glammis, Lewis's Incomparable,

Eeinette du Canada, Norfolk Beaufin, Annie Eliza-

beth, and Northern Greening.

Apples for Cottagers and Amateurs.—
It is hardly kind to those who want a couple, half

a dozen, or dozen of Apples only, to set before them

a list of a hundred or more varieties ; hence our

selection of two, six, a, dozen for those of the most

limited space or means. The best two Apples for

the cottager are Cox's Orange Pippin and Cellini.

Either are good for eating, and almost better still for

cooking, yielding a maximum amount of quality in

puddings, pies, or simply stewed, with a minimum
of sugar. They are ako so fine and handsome as

always to eonmiand a free sale at the highest prices.

Add to these the Claygate Pearmain for eating, and
Cox's Pomona or Warner's King for kitchen use.

Mechanics and amateurs who may have room for

six or more,may either planttwo each of the foregoing

or add Lord Suffield, Frogmore Prolific, and Wal-
tham Abbey Seedling to their culinary varieties ; and

Eibston Pippin, Scarlet Nonpareil, and Cockle Pippin

to their dessert sorts. In districts in which the Eib-

ston is prone to canker, the Boston Eusset may be

substituted for it.

In cool localities the better position for the Eib-
ston Pippin and such fine sorts as the Scarlet Non-
pareil, Golden Eusset, Sturmer Pippin, Pearson's
Plate, Cornish GiUiflower, Court of Wick, Golden
Pippin, Golden Eeinette, Adams' Pearmain, Brad-
dick's Nonpareil, Margil, &c., is on the walls of the

cottage, dwelling-house, or outbuildings.

Those who require more than a dozen or so of

varieties are referred to our lists, from which it is

impossible for them to draw blanks, dip into them
where they may.

Several of the finest dessert Apples likewise prove
the very best for culinary purposes, while only a
very few Apples are fit for stewing whole to form
an exquisite sweet for the dessert, such as Golden
Harvey, Golden Pippin, and a few of the harder
and smaller Nonpareils. In using such dessert
Apples as the following for cooking, no sugar should
be added to them. Should any be needed, it must
be added' to taste in eating—the best way of using
sugar for all Apples.

Dessert Apples for Culinary Purposes.—Claygate, and most other varieties of Pearmain,
Cox's Orange Pippin, Eibston Pippin, King of the
Pippins, Golden Eusset, Boston Eusset, Eeinette du
Canada, Court Pendu Plat, Harvey's Wiltshire
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Defiance, liemon.Pippin, Newtown Pippin, Northern
Spy, Welford Park Nonsuch, CalviUe Blanche
d'Hiver, Washingtcm, Sturmer Pippin, &c.

Apples for Trees of Different Shapes—
The idea of selecting varieties for moulding into
difierent forms and sizes is comparatively novel, and
is likely to he carried further and to greater perfec-
tion in the future. Still it may prove helpful to
our readers to select some of the best sorts for
moulding into cordons, pyramids, and hushes, for the
clothing of espaliers or walls, or conversion into
orchard trees. To make the matter more clear we
refer the reader back to our illustrations of each of
these forms of Apple-trees.

Cordons.

These are at once the smallest and the simplest
of all Apple-tiees, and yet they admit of great
variety in practice. The primary idea is a single
rope or stem of leaves and fruit proceeding from
a single root. But it is obvious that a cord or
rope may proceed in single or double lines and in
different directions from the ground or root-stock.

Hence we have single, double, multiple, vertical,

horizontal, oblique, spiral, zigzag, diamonded, or other

cordons. The following varieties have been proved

suitable for cordons :

—

Dessert Varieties. — Coe's Golden Drop, Cox's

Orange Pippin, Potnme d'Api, King of the Pippins,

Duke of Devonshire, Scarlet and other Nonpareils,

Devonshire Quarrenden, Early Harvest, Lord Bur-

leigh, Northern Spy, Small's Admirable, Reinette

du Canada, Gtolden Reinette, Mr. Gladstone, Oslin,

Scarlet Astraehan, White Paradise or Lady-finger ;

and, in warm situations, Calville Blanche d'Hiver

or Ribston Pippin, Ribston Pearmain, and Claygate

and other Pearmains.

Kitchen Apples.—Cox's Pomona, New Hawthom-
den, Lord SufBeld, Jolly Beggar, Keswick Codlin,

Manks' Codlin, Bedfordshire Foundling, Blenheim

Pippin, CeUini, Mere de Menage, Forge, and Tower

of Glammis.

But of course the stock has a great deal to do with

the adaptability of any particular variety of Apples

for cordons. Hardly any Apple makes a good

cordon on the Crab, while almost any variety wUl
readily jfield to this unique and useful form on

such dwarfing and fertilising stocks as the English

or French Paradise.

Pykamids, Cokes, ok Pillass.

The following varieties answer well for this form

of tree :—King of the Pippins, Court Pendu Plat,

Cox's Orange Pippin, Court of Wick, Devonshire

Quarrenden, Duke of Devonshire, Early Harvest,

Oslin, Kerry Pippin, MargU, Red Astraehan,
Mannington's and other Pearmains, Scarlet and Old
Nonpareil, Sykehouse's Russet, Wyken Pippin,
Worcester Pearmain, Reinette du Canada, Golden
Reinette, Sturmer Pippin, Golden Harvey, and Ash-
mead Kernel.

Kitchen Apples for I'f/ramids.—Cox's Pomona,
Bess Pool, Cellini, Keswick Codlin, Manks" Codlin,
Prince Albert, New Hawthomden, Lord Suffield,

Jolly Beggar, Duchess of Oldenburgh, Warner's
King, Dumelow's Seedling, Blenheim Pippin.

Bushes, Vases, &c.

This is a most convenient form for small garden^
and some of the varieties almost grow naturally into

this form.

Dessert Varieties for Apple-btishes.—Cornish Aro-
matic, Cockle Pippin, Golden Harvey, Gravenstein,
Cox's Golden Drop, Reinette du Canada, Court Pendu
Pkt, Melon Apple, Peasgood's Nonsuch, D'Arcy
Spice, Worcester Pearmain, Early Harvest.

Kitchen Faj-te^w*. —Brabant BeUefleur, Emperor
Alexander, Jolly Beggar, Manks' Codlin, Keswick
Codlin, Lord Suffield, Cox's Pomona, Hawthomden,.
W;iltham Abbey Seedling, Cellini, Blenheim Orange.

ESPAIIEBS AND WaILS.

For these purposes Apples on Crab-stocks are-

often preferred, as it has been the common practice

to plant such trees at distances of from ten to fifteen

or even twenty feet apart. This system answers well

for suchmodes of horizontal training, but for what are

called multiple-cordons or U-shaped vertical espaliers,

distances of four feet apart will suffice, and thesfr

small trees should be worked on the Paradise.

Deisei-t.—^Ashmead's Kernel, Adams' Pearmain,.

Boston Russet, Cobham, Court Pendu Plat, Golden

Russet, Lamb Abbey Pearmain, Newtown Pippin,

Northern Spy, Ribston Pippin, Ribston Pearmain,

Washington.
Kitchen.—Baumann's Red Reinette, Bedfordshire-

Foundling, Blenheim Pippin, Brabant Bellefleur,

EcklinviUe Pippin, Progmore Prolific, Forge,

Golden Noble, Lewis's Incomparable, Prince Albert,.

Stirling Castle, Royal Russet.

Apples for Orchards. — These should be
vigorous growers, and are mostly tail or dwarf

standards worked on the Crab. This enables the

same sorts to grow with a -vigour and to a size quite

unknown to the similar varieties worked on dwarfing-

or fertile stocks.

The following varieties are among the most suit-

able for orchard culture :—^Alfriston, Beauty of

Kent, Blenheim Pippin, CeUini, Cox's Pomona,

Dumelow's Seedling, Emperor Alexander, French.
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Crab, Gloria Mrindi, Hambledon Deux Ans, Hoary
Morning, London Pippin, Lord Derby, Norfolk

Bearer, Golden Keinette, Nonsuch, Koyal KuBset,

Small's Admirable, Striped Beaufin, Tower of Glam-

mis, Waltham Abbey Seedling, Wormsly Pippin,

Winter Majetin, Eymer.

Apples for "Warm Iiocalities.— Dessert.—
Devonshire Quarrenden, American Mother Apple,

Cox's Golden Drop, Cornish Aromatic, Golden

Reinette, Margil, Melon Apple, Pitmaston Non-

pareil, Eibston Pippin, Ashmead's- Kernel, Claygate

Pearmain, Cornish GUliflower, Court Pendu Plat,

D'Arcy Spice, Lamb Abbey Pearmain, Golden

Harvey, Golden Pippin, Sam Young. Kitchen.—
Lord Suffield, Cellini, Cox's Pomona, Emperor
Alexander, Lemon Pippin, Lord Derby, Mere de

Menage, CalviUe Blanche d'Hiver, Waltham Abbey
Seedling, AHriston, Brabant BeUefleur, Lane's

Prince Albert, Royal Russet.

Apples for Cooler Localities and Scot-
land.—Dessert.—King of the Pippins, Oslin, Ravel-

ston. Red and Yellow Ligestre, Cockle Pippin,

Court of Wick, Court Pendu Plat, Golden Reinette,

Red Astraohan, White Paradise, Sykehouse's Russet,

Nonsuch. Kitchen.—Tower of Glammis, Warner's
King, Yorkshire Greening, Keswick Codlin, Bed-
fordshire Foundling, Brabant BeUefleur, Manks'
Codlin, Dutch Codlin, Hawthomden, Rymer, Royal
Russet, Nelson Codlin.

MANITEING IN THEOET AND
PEACTICE.

Bt JOHir J. Willis.

NITRATES AS FLANT-FOOD.

ALTHOUGH plants are unable to assimilate the
free nitrogen of the air, experiments demon-

strating the fact that nitric acid is capable of per-
iectly supplying vegetation with nitrogen have been
carried out by Boussingault.

Two seeds of a dwarf Sunflower {Belianthm argo-
phyllm), -were planted in each of three pots, the soil

of -which, consisting of a mixture of brickdust and
sand, was freed from aU nitrogenous compounds by
ignition and washing with distilled water. To the
soU of pot A, Fig. 7, nothing was added save the
two seeds and distilled water, with -which all the
plants were watered from time to time. With the
soU of pot B were incorporated small quantities of

phosphate of lime and bicarbonate of potash, in

•order that the plants growing in it might have a

soluble mineral supply. Finally, the soil of pot c

received the same mineral manures as pot b, and, in

addition, a small quantity of potassium nitrate (salt-

petre).

The seeds were sown on the 5th of July, and on

the 30th of September the plants had attained the

relative size and appearance seen in the diagrams,

where they are represented in one-eighth of their

natural dimensions.

Nothing can be more striking than the influence

of the nitrate on the growth of plants, as exhi-

bited in this experiment. The plants A and b arc

mere dwarfs, although both carry small and imper-

fectly developed flowers. The plant c, on the con-

trary, is scarcely smaller than the same kind of plant

would "be when grown under the best conditions of

garden culture.

We gather from Boussingault's experiments, as

from those of Lawes and Gilbert, that without some
compound of nitrogen in the soil, however much
there may be in the atmosphere, vegetation cannot

attain any considerable luxuriance, notwithstanding

all requisite ash constituents are present in abun-

dance.

The plants suppKed with nitrate of potash as-

similated sixty-six times as much nitrogen from the

manure as was acquired by a and b from external

sources.

The Soil as a Source of Plant-food.—
The next question to consider is the amount of plant-

food contributed natui'aUy by the soil itself in a
virgin state.

We learn by the study of geology that the earth

upon which we live has passed through great

changes, extending over vast periods of time.

All soils have been produced by the disintegration

of rocks, which, through the influence of rain, frost,

and air, have gradually crumbled to pieces. The
diversity of soils greatly depends upon the character

of the primitive rock from which they have been
derived. SmaU particles of pulverised rock, by the
help of living animals and of vegetable gro-wth,

have been broken down into continually smaller

fragments, and lastly into a dust-like powder;
and this substance, when mixed -with decay-
ing animal and vegetable mctter, forms a soil

capable of growing plants. The elements taken
from the soU. in its virgin condition were returned
to it on the decay of the plants which it had
nourished, or on the death of the animals which fed
upon the plants produced.

Each year, as time went on, a certain portion of
the vegetable growth died, leaves and branches fell,

and portions of the roots decayed, causing the sur-
face soil to become rich in carbon and nitrogen. The
atmosphere of the soil, which at first difeered but
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little from that which existed above it, heoame highly-

charged -with carbonio acid, which decomposed the
mineral substances contained in the soil; and in this

manner year by year more and more of the nitrogen,

collected by each generation of plants, became avail-

able for the generation that succeeded it.

In order to start with definite notions on the in-

herent quality of

soils, let us take,

as an pxample,

some ordinary
arable soil, of a

clayey nature, in

fair cultivable

condition. Such

a sou, when all

roots and veget-

able debris hAve

been removed,
^vill contain in the

first nine inches

of the surface

mould a quantity

of organic matter

containing about

3,000 lbs. of ni-

trogen and 30,000

lbs. of carbon per

acre. This nitro-

genous organic

matter of the soil

hijs been derived

•either entirely

from the decay

of vegetable
growth, left in

the land by pre-

teding genera-

tions of plants, or

possibly, to some

extent, also from

past applications

•of organic ma-
nure. In a fertile

soil the formation

of nitrates is

always in pro-

gress, and it is

very important for gardeners to bear in mind that

the nitrogenous capital of a soil, which represents to

a considerable extent its fertility, depends, as a rule,

•on the bulk and composition of the previous plant

residues. The present condition of a soil is thus,

in great measure, a consequence of its past fertility,

which fact may be exemplified by another of the

Hothamsted exneriments.

Accumulation of Plant-food In Soils In
one field wheat has been grown continuously for

forty-one years {1844—1884), and during the last

thirty years the manuring has not been changed on
any of the plots to which reference is about to bo

made. The range of produce has been very con-

siderable, rising from an average of 14 bushels of

dressed wheat and 1 2 cwt. of straw without manuio
(Plot 4), to an average of 32J bushels of grain and

32f cwt. of straw on the highly-manured Plot 7.

In October, 1881, samples of soil were carefully

taken from each plot in the field and analysed, the

results being given in the following table :

—

Troduce of Zand continuously cropped with Wheat
during Thirty-eight Years. Also the Fereentage of

Kltrogen and Carbon, and the quantity of Nitrogen ua

Nitrates per Acre, found in the Soil at the end oj

that period.

Plot
4
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found in soil regularly manured with ammonium
salts would be due to a retention of ammonia in the

soil, and not, therefore, determined by the amount of

crop residue. That this is not the case is proved hy
the fact that the excess of nitrogen is always accom-

panied by a corresponding excess of carbon. On
Plot 10 there is but a small increase either in the

nitrogen or in the carbon of the soil, although the

same quantity of ammonia was applied as on Plot 7.

The reason is this: On Plot 10 no ash consti-

tuents have been for many years applied ; the crop

and crop residue are therefore small, in spite of the

application of ammonium salts, and the amount of

nitrogen and carbon in the soil has consequently not

been maintained even by considerable annual remains

of roots and stubble.

On Plot 2 fourteen tons of farmyard manure have

been annually applied per acre for thirty-eight years,

and the produce during the last thirty years has

averaged 33^ bushels of dressed wheat and 32 cwt.

of straw. Hence, there is as large an annual crop

residue contributed to the soil as in the case of

Plot 7, and in addition the very considerable quan-

tity of nitrogenous organic matter supplied in the

manure. Referring to the foregoing table, the effect

on the composition of the soil is seen to be most

striking. The percentage of nitrogen in the first

nine inches of mould is shown to be double, and the

percentage of carbon more than double that found

on the unmanured plot.

Dressings of farmyard dung, which is the usual

manure of the gardener, may thus considerably

increase the quantity of nitrogenous matter in the

soil ; while dressings of ammonium salts, or of

sodium nitrate, wiU have no permanent effect in this

direction, except their use results in the production

of a larger crop residue.

Experiment? with barley also supply some capital

examples of the accumulations of organic matter in

the soil, which may result from the use of organic

manures, such as farmyard dung, rape, or cotton-

cake, &c.

It is thus proved that the nitrogenous organic

matter of the soil has its origin in the various vege-
table substances left in the land, as residues from
preceding crops, to which in some cases must be
added the residue from dressings of organic manures.
The production of nitrates in soil is of the greatest

importance to vegetation, nitrates being the form in

which nitrogen is chiefly assimilated by plants ; the
abundance or poverty of nitrates in a soil thus
determines, to a great extent, the quantity of crop
which the land will produce. A recognition of

this fact is of vital importance to the horticul-

turist if he is to have any accurate notion as to
the influence of different crops, or plants, in main-

taining or exhausting the fertility of the soil which,

he cultivates.

It is evident that the crop which leaves behind it

the largest amount of roots, stubble, and foliage will

best maintain or increase the nitrogenous capital of

a soil ; while the cfop leaving the smallest residue

in the land will be the most exhausting in its^

effects.

This carbonaceous organic matter of soils, and the

black substance found in farmyard manure, under

the general term Siimut, was considered by many

intelligent men in the early part of the present een-

tury to be the main source of fertility.

Soil Fertility.—The slow and spontaneous de-

composition and oxidation of vegetable substances

in the earth is continually going on, and is the

natural mode by which the soil is enriched. At the

time when Liebig's writings directed so much atten-

tion to the subject of agriculture, it was assumed that

this oxidation of organic matter in the soil took

place by mere contact with the oxygen of the air.

The active oxidation was referred to the fact that a

soil is a porous substance, and that the oxygen of the

air became condensed within its pores, and was hence

capable of exerting an increased power. We now
know, from experiments of Schloesing, Muntz, anil

Warington, that a porous medium is by no means

essential for nitrification, and that the oxidation of

organic matter in a soil generally require? something

more than the presence of oxygen.

Oxidation in nature is, in fact, nearly alwaj'S per-

formed by living agents, either by colourless plant-

cells or by means of animal organisms.

Though, however, porosity is by no means essen-

tial to the nitrifying power of a soil, it is undoubtedly

a condition having a very favourable influence on

the rapidity of the process.

Our view of the nature of a fertile soil has thus

been considerably enlarged, and instead of regarding

the soil simply as a porous mass of clay, sand, and
humus, we now look on it as a medium full of life.

" The soil beneath our feet," says Mr. "Warington,
" is, in fact, not dead, but thickly populated with
a variety of organisms, with the particular function of

which we are only gradually becoming acquainted."

The general result of this nitrifying influence in

soils is the conversion of the organic matter into

three simple substances—water, carbonic acid, and
nitric acid. Humus thus becomes the source of a
gradual, but uninterrupted, formation in the soil of

carbonic acid, which is probably less useful on ac-

count of the carbon it furnishes to vegetation than
for the solvent power which it exercises with regard
to certain minerals, and especially potash and phos-
phoric acid.
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The formation of nitrates will take place most

abimJimtly in surface mould, as the proportion of

nitrogenous organic matter (the remains of vegetable

and animal life) is most considerable, and the access

of air most free.

The production will be greatly favoured by rain

and by tillage, and will be far more extensive in

sununcr than in winter time ; also much more ener-

getic in hot chmatos than in cold. The quantity of

carbonic acid formed will be found greater accord-

ing to the richness of the soil in organic nitrogen,

and is much increased when farmyard manm-e has

been applied. It is, like the nitrates, produced in

largest quantities during the summer months; the

amount may be fm-ther increased by the application

of chalk or lime to the soil.

Absorptive and Retentive Powers of

Soils.—One of the properties of humus, and also of

all animal manures, is to attract and retain moisture

from the atmosphere. These compounds also retain

ammonia with great tenacitj-—a property of immense

utility in connection with the supply of nitrogen to

plant.s.

Tlie extent to which farmyard dung increases the

water-holding powers of a soil may be shown by one

of the Eothamsted experiments.

During a very wet winter samples of soil were

taken from the Wheat-field prei-iously referred to

;

the percentage of water found in the soil manured

each year with farmyard manure, and in a soil

treated with artificial manures, was as follows :

—

reference to surface water, that the operation of

draining' should be most effectually performed.

The more water a soil contains within its pores,

the more it has to part with by subsequent evapora-

tion; and, therefore, the colder it is likely to be.

Hence the greater necessity for draining, applying

ashes, lime, old mortar or road-scrapings to clayey

than to sandy soils. The more sand a soil contains in

proportion to clay and humus, the less moisture it is

capable of absorbing, and the more readily it parts

with what it may take up, which may be clearly

shown -by some results of Pi'ofessor Schiibler, to

whom we owe much important information regard-

ing soils.

Table Showing the Absokptive and Retentive

Powers of Different Soils.

rarmyard Manure. Artifiml Manure.

1st 3 inches
2nd „
3rd
4th

- 39-67 1st S inches
35-62 2nd „ .

28-85 3rd „ .

23-95
j

4th

26-53
2-2'93

20-62

24-70

It is seen that in the first nine inches of mould the

absorbing power of the soil was much increased by

the continued use of farmyard manure, but that its

effect ceased at this point.

The absorptive and retentive character of a soil

is found to be in direct ratio not only to the quantity

of organic matters present, but also to the fineness

of its state of subdivision.

It therefore becomes essential, in a practical point

of -view, to secure a proper degree of both if the soil

is to withstand drought. In dry climates the

power of holding water renders a soil more valuable

to the horticulturist, whereas in locaUfies where rains

are frequent, a simple determination of this propertj'

win serve to indicate to the practical gardener on

which of his soils it is most important to him, in

65

Description of Soil.

"Water
absorbedTiy
100 of Soil.

i Of 100 of Water
I

absorbed there

i
evaporated in

j
four hours at

I

66° Fahr.

Sand ....
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essential plant-food. In this state it is very soluble

in water, and therefore readily washed out of the

soil by heavy rains unless there is a vigorous crop

upon the ground to retain it and take it up as food.

It is known that the most fertile soils possess a

great retentive power for phosphoric acid, ammonia,

and potash ; and these substances are consequently

only found in drainage waters collected from the

land in minute quantity, except under very special

circumstances.

In the case of such ingredients, the small solvent

action of rain results rather in their more equable dis-

tribution throughout the soil than in their removal

from it.

From what has been stated, we learn that the rapid

oxidation of organic matter in a soil, which occurs

imder tillage, means the production of a large amount
of available plant-food. The nitrates produced, how-
ever, while they are capable of yielding valuable

crops, are extremely liable to be lost by drainage
;

and the skill of the gardener is displayed in so ar-

ranging his methods of culture that the nitrates

shall be a source of profit instead of loss.

Nitrates in Soils.—We wiU now proceed a
step further, and describe the results which have
been obtained at Eothamsted by actual determina-

tions of nitrates in soils of various history.

The analyses of soils under bare fallow amply
confirm the statements set forth in previous sections.

It is evident that verj' large amounts of nitrates are

produced in soil when exposed to air and rain and
kept free from vegetation, and that the richness of

autumn drainage water is due to the gradual wash-
ing out of the nitrates formed in the preceding
summer.

The following table gives three examples as to the
quantity of nitrates existing in soils which had been
left as bare fallow all the summer ; the samples of
soil were taken for analysis before loss by autumn
drainage had commenced.

NiTEOGEN AS NiTBATES IN SoiL AFTER BaBE FaLLOW,
IN Pounds peb Acre.

Depth.
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here the quantity of nitrate in the soil amounted to
52-2 lbs. of nitrogen per acre, exceeding in richness
every other enumerated plot.

From some analyses of a rich kitchen-gai-den soil,
which had gi-own Clover experimentally for twenty-
nine yeai-s in succession, it was found that the fii-st

nine inches of soil contained neai-ly four times as
much nitrogen as average arable soil, and neai-ly five
limes as much as some exhausted Clover-land soU.
The facts indicated by these results are of great

practical importance. Soil contains nitrogenous
matters which niti-ify with different degrees of
facility. The bulk of the organic nitrogen of a soU
is only capable of very slow oxidation, but a certain
proportion is very readily converted into nitric acid.
In thoroughly exhausted land the easily nitrifiable

matter has to a large extent disappeared, but in soU
in a good state of fertility it is being continually
renewed by fresh crop residues. This readily nitri-

fiable matter constitutes a chief part of the floating

capital of the soU, on which its immediate produc-
tiveness depends. The larger quantity of more inert

plant-food forms the sunk capital, which only very
slowly becomes available.

The nitrates in a moist soil, rich in organic matter,

are found rapidly to disappear at a summer tempera-
ture if only a very small and limited amount of air

is present. The same result will occur in ordinary

arable land if the soU be completely saturated with
water, and all oxygen thus excluded.

This destruction of nitrates is attended with the

production of amimonia and of nitrogen gas.

Only quite recently it has been shown that the

change in question is brought about by the Bacteria

of the soU ; so that this, as weU as so many of the

other transformations within the soU previously

referred to, is a result of life. The information thus

brought to light supplies a good reason why atten-

tion should be paid to drainage in the case of all

soils liable to become saturated with stagnant water.

ACTION OF MAXURES.

By the word manure we imply all those substances

which, by elaboration within the soU, are sufficient

to supply the nutritive juices to vegetation, whether

the plants are grown in the open field, the garden,

or the green-house. It, therefore, includes a great

variety of materisds, which may be arrsmged under

two separate heads : first, organic—that is, derived

from organised bodies, and once forming part of

their structure or their secretions ; and, secondly,

inorganic—that is, having an earthy origin, and not,

properly spesUdng, traceable to organic sources.

Organic manures sire those which are capable of

yielding to the plant, by decomposition or otherwise,

carbon, hydrogen, oxygen, and nitrogen—consti-

tuents which uncultivated plants derive originally

from the atmosphere and rain.

Inorganic manures are those substances which
supply the mineral ingredients, of which the struc-

ture of plants is found to consist.

Many of the substances employed as manure con-

tain both organic and inorganic constituents. The
greater portion of soUs, too, consist of minerals in a
greater or less degree of decomposition, combined
with a small amount of organic matter.

It has been already observed that the atmosphere
may be considered as the natural som'ce of organic,

and the soU that of the inorganic, supply of plant-

food. As, however, it is the object of the horticul-

turist to increase the produce of the soU beyond its

natural yield, he adopts various methods for accom-
plishing that end. In the first place, a proper

mechanical texture in soils is necessary to fortuity

;

for on the firmness or looseness of a soU depends

not only its suitableness for the growth of different

crops, but likewise the rapidity of action.

The produce of the soU may also be increased by
means of manures—that is to say, by supplying

those ingredients which the soU, the atmosphere, and
the rain combined are incapable of yielding in suffi-

cient quantity for the nourishment and vigorous

growth of those plants placed, in the soU by the

gardener.

Every soU is capable of yielding a certain amount
of vegetable produce under the influence of climate,

without the assistance of an artificial supply of

plant-food ; this may be caUed its natural fertUity,

and whether high or low in degree, is, comparatively

speaking, a permanent quality. The proportion

wiU vary each year according to the amount of

rain, the temperature of the season, and the descrip-

tion of the growing plant. It is known, however,

that although the climate of any place may vary one

year as compared with another, it nevertheless main-

tains a certain average which has an important bear-

ing upon the actual productiveness of the soU in a

particular locality ; and this, to a very gi-eat extent,

must control both the cropping and the manuring

of the soUs of that district.

If abundant and nourishing food be given to an

animal, it becomes vigorous and fat ; on a scanty and

poor diet, it continues thin and weakly. It is pre-

cisely the same with plants. If they find in the

soU all those substances which they requri'e to buUd

up their fabric, in sufficient quantity and in suitable

form, they wiU g—ow more vigorously, and put forth

more shoots, leaves, flowers, and fruit? than when
they meet with those substances, or even only one of

them, in insufficient amount.

Thus, if an. ordinary soil be supplied with a

manure containing a very smaU quantity of one
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important element of plant-food, along with abun-

dance of all the others, the amount of increase which

it yields will ohviously he measured not by those

constituents which are abundant, hut by that which

is deficient.

By the courtesy of Professor Jamieson we are ahle

to place hefore our readers some interesting experi-

ments bearing upon this part of our inquiry. Having

obtained some pure white sand, from which all im-

purities had been removed, about 6 lbs. was taken,

and mixed with all the chemical substances or

ingredients considered essential to plant-growth, in

about the proportions in which they would exist in

Turnips. The mixture (sand and manure) was then

placed in a funnel-shaped vessel leading into a large

bottle (Fig. 8), and several Turnip-seeds were sown

the other ingredients were present in

abundance, the healthy seed produced

vigorous young seedlings, but speedily

the whole of timm died.

In vessel c, calcium and all the

other ingredients were supplied, but

phosphoric acid was omitted. The
result was identically the same as in

vessel E : the plants brairded well, but

soon died.

In vessel n, where the Turnip

showed a small growth, the conditions

were the same as in A, but potash was
omitted. However, owing to some
small specks of mica in the sand, which
could not easUy be separated, tie plant seemed to get

Fig. 8.

1-^

Fig. 9.—ToBHlr PtANTS 6E0WN WITH AKD WITHOtlT VARIOUS FOOD ELBMENTS.

in it, which were watered occasionally with water
purified for the purpose. In due time the Tundps
brairded. After some days they were thinned,
leaving only the central or healthiest plant. The
results of the various experiments are shown in Pig. 9.

In vessel a the growth went steadily on ; a luxuriant
mass of leaves were formed, and eventually a bulb
commenced and continued to develop till it was
taken up for illustration. The Turnip in vessel b
was 80 small that it appears almost as a mere speck
on the paper. "Whence is the difference ? Precisely
the same sand, the same seed, the same watering,
and precisely the same ingredients added, save one,
which was purposely omitted—namely, calcium, or
lime. In consequence of this omission, although all

from it just as much potash as enabled it to live. The
presence of mica would seem to imply that this

mineral is fitted materially to promote the fertility

of a soil in which the other earthy ingredients are
properly adjusted. Hence, a developed plant con-
tinuing in Ufe, but miserably dwarfed.
With Turnip e the peculiarity was the absence in

the manure of nitrogen. UnHke d, there was none
in the sand, and there was none supplied. True, it

was surrounded by abundance of nitrogen in the air ;

but we have previously seen that plants cannot assi-

milate the free nitrogen of the atmosphere ; but it is

thought there was a slight absorption through the
sand by the roots. However obtained, it confirms
Turnip n, viz., any important ingredient in smaU
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quantity (te the other ingredients ever so abundant)
means the production of a smaU plant.
^"ipsj and G iUustrate the effects of soluble and

.»wo;«W« phosphate of Hme. The sand and crater used
were similar to those for the other experiments.
Mmera. plant-food was given to each, but to p the
phosphate of lime was employed in an imoluhk con-
ditiou, and to a in a soluble state. The results
obtamed mdicate that Turnips may take up phos-
phoric acid in a variety of forms, but that every
krnd IS not equally beneficial to robust plant-growth
The value of these illustrations is much enhanced

by the fact that they were not made on a single
plant, wHch might by accident give a misleading
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THE EOSB AND ITS CULTUEE.
Bt D. T. Fish.

CVLTI7ATI0N OF THE ROSE miDER GLASS.

THIS branch of Eose culture, like the cultivation

of this beautiful flower in pots, may be said to
be yet in its infancy, and it is to be hoped that in
the near future Rose-houses and Roses in pots will be
as plentiful as conservatories, plant-stoves, Orchid-
houses, and Fuchsias, Pelargoniums, Begonias, Ca-
mellias, Heaths, &c.

Any glass-house, with a tolerably good clear roof,

will grow Roses, and produce them in abundance,
without artificial heat. But to have Roses all the

Nitrogen
omitted.

Everything
oniitted.

Sulphur
omitted.

Phosphorus
omitted.

Potassinm
omitted.

Nothing
omitted.

All
omitted.

Nitrogen
omitted.

Sulphur
omitted.

Phosphorus
omitted.

Pig. 10.—TdBKIP PlAHTS OROWH WITH AHD WITHODT VAEIOUS FOOD ELEMENTS.

result, but that there was a duplicate of each, and
that these duplicates confirm each other.

The diagram in Fig. 10 is also interesting as show-
ing the comparative growth of Turnips, wit/i and
without certain chemical ingredients, on the barren,

sandy soil at Hassock's Gate, Sussex, where Professor

Jamieson for several years has been conducting a

series of agricultural experiments. The diagram

represents typical plants taken from each plot of

fifty Turnips. Allowing for the fact that these

latter experiments were conducted in a, natural or

unpurified soil, though a sandy one, it will be seen

that the results agree closely with those shown in

the preceding diagram.

The practical inferences to be drawn from these

facts regarding the value of certain constituents in

manures are of the highest importance. It is obvious

that a plant can only grow vigorously, thrive, and

attain to full maturity when all the essentials of

plant-life are present in the soil, and in a sufficiently

available form.

year round will require a sufBciency of artificial

warmth to insure a temperature of at least 60° in all

weathers, that is, 28° of artificial heat when the exter-

nal thermometer is at the freezing point, or double

that amount when the thermometer is at zero, or 0°.

Prominence is given to this fact at starting, to prevent

disappointment, as it is often authoritatively stated

that no artificial heat is required to grow Roses
under glass. Of course not. Plants that live and
thrive in our climate without protection, maj' be as-

sumed to live in greater safety under the shelter of

the additional six or eight degrees that a mere glass-

house affords them. But cool glass-houses, while

mostly affording a fuU supply of Roses at certain

seasons, cannot be depended on to furnish Roses at

every season throughout the changing year, with

a free run of temperature from zero to 90°. The
additional tenderness of our finest strains of Roses

furnishes another argument, were any more needful,

in favour of the erection and warming of glass-

houses for Roses, planted out or in pots.
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A good deal may be done to extend Eose culture

under glass by the utilisation of blank spaces or the

substitution of Eoses for other plants in existing

houses. Commercially, housefuls of Eoses return far

more money if skilfully managed than the same houses

furnished with fruit, while no plant can match the

Eose in beauty and fragrance, and that peculiar

freshness and novelty that distinguish Eoses grown

under glass and out of season.

Vine-wires, Peach-treUises, the back and side

walls of houses, and roof-rafters, are just the places

for Eoses to clothe or festoon with their matchless

beauty, and fill to overflowing with their fragrance.

Orchard-houses without trellised roofs may be fur-

nished with large bush Eoses, or standards, in the

place of fruit-trees that may or may not have pelded

much produce or profit.

One of the first Eose-houses in this country, that

in the gardens of the London Horticultural Society

at CJhiswick, was originally an orchard-house. The

fruit-trees were simply removed, the borders re-made,

and the centre and side borders planted with Eoses

many years ago, which did remarkably well, and

formed a novel feature of interest at the time. The

next Eosary under glass best known to the writer is

in a. large, lofty-domed, span-roofed conservatory.

Camellias, Acacias, and other tall flowering shrubs

were cleared out ; two feet of good turfy loam, weU
em-iched with manure, substituted for the regulation

mixture of half peat, half loam ; and the Eoses planted

against the columns that supported the roof in the

centre, and the pillars between the tall lights sdl

round the house. Trellises, from eight to ten feet

in height, were also arranged over the growing-

space between the piUars, and arched over the cen-

tral paths, imparting to these and the chief paths

round the house the charm of Eose-arbours under
glass, where the delicate Tea and Noisette Eoses

could ramble at their sweet will, without danger of

being cut down by frost or blighted by the cruel

cutting March winds. Strong-growing Eoses, such
asMarechal Niel, Gloire de Dijon, Homere, Lamarque,
&c., were run up the loftiest columns, and very soon

clothed them and the roof with garlands of beauty;

while weaker Teas clothed the trellises, and the finer

Perpetuals filled the cooler borders, four feet wide,

against the vertical sashes. This Eose-house, alike in

its structure, arrangement, and results, was a great

success, though somewhat too lofty.

Perhaps a span-roofed bouse about ten or twelve

feet high, fifteen wide, and thirty or fifty feet long,

with the glass all round coming down to within

twenty-four inches or three feet of the ground, with
abundant means of admitting air near the ground,
and allowing the heated air to escape at the highest

part, is the best that could be devised for the forcing

or general culture of EoSbS under glass. Excel-

lent results have also been produced by planting

low-sunk houses and semi-pits from eight to ten feet

wide with Eoses. These can be heated and kept

warm at less cost of labour and coal than any other

shaped glass structure.

To have Eoses in plenty all the year round it will

be needful to have inore than one Eosaryunder glass.

Two at least will be needed, or a good reserve kept

in pots to draw upon. But two houses, large or small,

as means or limits suggest, is the more convenient

method of keeping up a continuous supply. One

might be liberally heated, the other but slightly, or

not at all.

Own-root Koses Best for Culture under
Glass.—There are many reasons for this. All

that need be referred to here is the securing

of plants of uniform character, hardiness, and

ratio of growth throughout, and the immense

cultural importance of being able to draw upon

the root for fresh shoots when wanted, to resuscitate

or renovate the semi or whoUy exhausted tops.

Suckers on own-root Eoses, instead of being evUs to

be shunned, are the most valued allies of the culti-

vator in keeping up the stamina of his Eoses, as

well as perennial antidotes to premature decay or

exhaustion. That Eose-roots love to ramble must be

obvious to all that have handled or seen them ; most

of our efforts to cure them of this tendency fail. The
long, fangy roots of Eoses cannot be changed to fibrous

ones with the same promptitude and certainty as

those of fruit-trees. Cramp them into pots; the fangs

will run round and round in search of an exit in the

bottom, through which they will find freedom, and

remain fangs stiU. Better let Eose-root nature have

its way by planting them in the free soil when

and where practicable, instead of cramping them into

pots, boxes, &c.

The boring character of Eose-roots also suggests

another point, viz., that the borders may be deeper

for Eoses than for fruit-trees. So long as the former

find abundance of food and drink, it seems to matter

little to the Eose harvest they produce whether the

roots are within three inches or three feet of the

surface. This chiefly refers to Eoses under glass

;

but even in the open it is possible that our severe

attempts to thwart the natural tendency of Eose-roots

to descend has been more fruitful of root-suckers

than of food and strength to the Eoses. Hence pos-

sibly a border four feet deep and two wide is better

for Eoses under glass than one four feet wide and
two feet deep.

Unless the subsoil is very wet it will hardly be

needful to add much or any drainage for Eose

borders under glass. The Eose in a growing stat»
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is speciaily greedy of water, and the roots of Roses
under glass will seldom or ever be at restl It is

also easy to withhold water when desirable on
cultural or other grounds, such as retarding and
ripening growth, &c.

Soil for Hoses under Glass.—The best,

most permanent, and most fruitful for healthy wood,
and a continuous supply of bloom through a sei-ies

of years, is turfy loam, with a tendency to clay
rather than sand. This, chopped into small pieces,

and intermixed with a few bushels of charcoal or
smashed bones, is the best of all soil for Rose
borders under glass. Its porosity and sweetness
encourage fibrous and free rooting if anything will.

Many add a third or so of faiTuyard or other manure
to it. This encourages gross roots and wood, and
breaks down the texture of the loam with great

rapidity. Free-growing Koses, such as Marechal
Niel, will make shoots of from six to ten feet a year
in the loam pure and simple.

Time and Manner of Planting.—^This

matters little under glass, more especially as most

of the Koses are likely to be turned out of pots.

The transference should be thorough as well as care-

ful. Merely to turn a Rose, or other plant, out of a

pot, and place it in the border, is but very partially

to plant it out. The roots learning the revolutionarj-

motion in the pots, imless carefully disentangled

or released, continue to practise it long after their

removal.

Modes of Training.—These may be as varied

under glass as in the open air, and all the systems

practised outside may be practised with more success

in-doors, as here the Roses are safe against climatic

accidents, which sadly cut into and destroy our much-

valued forms and shapes of Roses in the open air.

Climbers and sia-ong-growing Roses should mostly

have larger liberty under glass. Such Roses as the

Marechal Niel make shoots of ten or twentj- feet in

length, and these break into flowering trusses at

every eye the following summer. It is a wanton

waste of vital force, as well as of Roses, to cut such

shoots back to any serious extent. Bending down

the shoots, or twisting them round, as is often done

witn Grape-vines, is the best means of forcing the

fine shoots to break out into Rose-trusses from base

to summit.

As to bush (standard and pyramidal) Roses, con-

siderable looseness of form and freedom of growth is

most pleasing and profitable under glass.

Pruning.—This may be more frequent under

gla^ than in the open. It may also be performed

when it seems best for the plants, as under glass

it is not necessary to control pruning operations

by calculating a game of chance with the weather.

Under such favourable conditions the best time to

prune is immediately after any and every crop of

Roses. Cut promptly, and come again for another

crop of Roses, and when these fade, cut again, and so

on ; the frequent prunings being in fact the key that

opens the rich storehouse of harvests of sweet Roses

in perpetuity.

Modes of Pruning.—These are, or ought to

be, as varied as the Roses grown. Nothing could

weU be more unpMlosophical or suicidal than the

laying down of any hard and fast line, as to long

or short pruning. Only practice, experience, and
following the lead of each plant can determine

this point. Hence, the more flexible the mode of

pruning the better, so long as it is based on the vital

principle of pruning for bloom, and making sure

that you get it. As a general rule, cut in the

blooming shoots to three or even six eyes of their

base the moment the bloom fades. With Marechal

Niel and other Roses of like character, remove the

flowering shoots and lay in fresh annually. Where
this is impracticable, good results may be achieved by
spurring in the flowering shoots closely, as in the

Vine.

Pruning for strength or regeneration is widely

different to pruning for bloom chiefly or only, and

may for a time hmit the supply of bloom. Such
pruning consists in the bodily removal of all wesikly

and exhausted shoots, with a \'iew of forcing forth

younger and more vigorous ones as close to the root-

stock, or base, of the Rose-bush as possible.

If the principle here laid down is accepted, no set

time can be laid down for pruning: in fact, the

pruning will become almost as continuous as the

blooming. Not only will different Roses be pruned

at different times, but even different branches of the

same Rose, each Rose and shoot being in fact pruned

when the local Rose harvest is gathered. General

overhauling with the knifemay be given, but the very

key-stone to success in gathering Roses every day in

the year consists in pruning also every day in the

year ; for incessant growth, and a constant supply of

bloom, are the complementary results of perpetual

pruning.

Temperature.—The amount, manner, 'and time

of pruning, as well as of blooming, are largely

controlled by temperature. The latter should be

sufficient to convert all the Roses under glass

into perpetual growers and bloomers. Constitu-

tion, habit, &c., thvrart this consummation, so de-

voutly to be wished in many cases. The Marechal
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Niel, for example, expends bo much force in its

first blooming under glass, that cultivators have

not yet learnt the art of making it bloom a

second, to say nothing about a third time. But other

varieties, such as Niphetos, President, Madame

Palcot, the old valuable Eose known as Smith's

Yellow, China, and others, will yield three or four

crops a year under the guidance of considerate

culture and the stimulus of warmth. A temperature

of from 45° to 75° will be needed to crowd so many

Eose harvests within the year.

This continuity of blooming somewhat complicates

the culture, inasmuch as semi-dryneas and a consider-

able drop of temperature after blooming are some of

the best preparations for the next Eose harvest. And

it wiU be observed that a margin of 30« has been

left for the purpose of checking or stimulating the

growth and blooming of the Eoses. But this can

only be imperfectly applied to Eoses ever-growing

and ever-blooming ; still, it may be used to a limited

extent, and, combined with the regulation of the

water supply, constitutes the chief controlling force

in the timing and continuity of the blooming of

Eoses under glass.

General Culture.—The chief other points in

the culture of fiose-houses are watering, the giving

of air, shading, and the destruction of insects.

Notwithstanding what has been written on par-

tially withholding water, Eoses in constant growth

should never be allowed to flag. Of course, this

applies to such as are to be ever-blooming. Eoses in

cool houses, or such as are expected only to bloom

once or twice a year, may be dried up rather se-

verely to heighten the maturity of the wood with

positive benefit. But for Eoses in full growth

the atmosphere should be kept moist by frequent

surface sprinklings, and overhead watering of the

Eoses at least twice a day, unless when in full

bloom. By carefully syringing and keeping the

water low, a large proportion of the foliage of

dwarf Roses may be wetted without injury to

the blooms. Ventilation must be abundant in

mild weather, and so managed as not to create

draughts. To guard against these, the two sides of

span-roofed houses should never be opened together,

unless in the very hottest weather. The opening of

the ventilators on the highest part of the roof will

mostly suffice, without opening the lower ones at all.

Shading may also prove necessary for two hours on

eitner side of noon during bright hot weather, when
the Eoses are in bloom. It preserves the bloom so

much longer, and also keeps the colours bright and
pure. It must on no account, however, be carried to

excess, or one crop of Eoses will be preserved at the

expense of the next, which will be leas numerous

and inferior in quaUty in the ratio of the excess

of shade.

Insects.—The chief and most troublesome insect

on Eoses under glass is the aphis, and fumigation

with tobacco cloth or paper is the simplest remedy.

Apply this the moment it appears, and before it

increases sufficiently to mar or injure the plants.

Very often the more heat the more aphides, and, un-

less with sun-heat, it is not needful to raise the tem-

perature of even perpetual-blooming Eosanes under

glass beyond 65°. Such means of prevention are

better than cure, though the cure for aphides under

glass is simplicity itseU. Into an iron fumigator or

strong garden pot place a few glowing coals fi-om

kitchen or furnace fire, and on these put a pound or so

of tobacco rag or paper, previously torn up into fi-ag-

ments. Cover this with a layer of crushed leaves

of the common English Laurel, or of damp moss,

and exit as quickly as possible, while the cloud of

smoke fills the house so densely that you cannot see

a Eose-bush or tree through the glass. A quarter

of an hour in such a stifling atmosphere suffices for

the strongest aphides, but, unless there is too much

fire or tobacco, the charge may be safely allowed to

bum itself out, and there will be no more Uve

aphides ; or should a few appear-, jmoke again next

day ; a heavy overhead washing with the syringe dis-

places or drowns any that were only made sick by the

fumigation.

"Varieties suitable for Culture under

Glass.—In brief, all the best of the Teas, Noisettes,

and Hybrid Perpetuals will do well in cool Eose-

houses. For perpetual blooming-houses, the choice

is far more Hmited. In addition to those already

named, the following may be relied on :—Devoni-

ensis, dwarf and climbing ; Marie Van Houtte, Letty

Coles, Safrano, Catherine Mermet, Marie Guillot,

Anna Olivier, Souvenir de Paul Xeron, Marie Hen-

riette, Bougere, Duchess of Edinburgh, Madame

Cusin, Souvenir d'un Ami, The Bride, and White

Lady.

Probably the best Perpetuals for this mode of

growth are :—La France, Boule de Niege, Jules

Margottin, Prince CamUle de Rohan, John Hopper,

Alfred Colomb, Charles Lefebvre, Duke of Edin-

burgh, JMUe. Marie Eady, Prince Arthur, Victor

Verdier, The Puritan, Duchess of Albany.

THE CULTIVATION OF EOSES IN POTS.

One of the chief merits of this mode of culture is

that it brings the beauty and fragrance of the Roses

within reach of alL

Every one familiar with town and suburban resi-

dences, or small gardens in country places, must have
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been painfully impressed with the paucity or miserable
condition of the Roses. Two e.xtuses are mostly
forthcoming for this—the smoke-dried air, and " our
soil won't grow Roses." The latter excuse has often
a real foundation in fact, for not a few town gai--

dens are wholly denuded of soil ; a. mere heap of
builders' rubbish, bai-rcn subsoil, or puddled clay,

cased over with a smother of fair-looldng loam an
inch or two thick, being all that is left. Others
better furnished have soils that have never been
distuihed nor enriched in the memory of man, and
certain traditions are handed down from tenant to

tenant that Roses have once been tried, and all died.

But the cultivation of Roses in pots in the open
air renders the cultivator independent of the soil

in his garden. Each pot may be filled with the

most perfect soil for feeding the roots of Roses;

neither can the roots get away from the good soil,

and travel into that which is had, to their own
injury or destruction. The portability of plants in

Dots is another advantage.

The majority of Roses are more or less ephemeral,

although the Teas, Hybrids, Chinas, &c., may he

truly defined as perpetual growers and bloomers.

Xo sooner, however, does a Rose in a pot go out of

flower, begin to ripen its leaves, or look unsightly,

than it may be removed from its coign of vantage

or niche of beauty, and another Rose or plant set in

its place.

Raised beds or borders might be furnished with

Roses in pots merely plunged in the soil, or

covered with moss, or planted out in a virtually

enlarged pot, box, or basket, from which robber

roots could be shut out by concrete bottoms or sides.

The first mode would be rather more trouble, but

with a bttle extra care it would answer weU. The

second .lifEers nothing from ordinary methods of

planting out. excepting that the soil is raised above

. the surrounding surface as a rule, and is reserved

for the sole use of the Roses. In damp situations

sloping banks may verj- often thus he formed with

admirable effect, and Roses seldom thrive better,

never perhaps look so charming, as on a sloping

liank from ten to fifteen feet wide.

Standards from two to four feet high prove

most useful for -wide steps, or stone stairs, landings,

balconies, gravel terraces round the house, back

or front yards, centres of Rose-beds, backs of

borders, forming groups, or single specimens on

lawns, &c. Pyramidal, weeping, and climbing

Roses can also he grown in pots, vases, or boxes,

the chief point being to adapt the size of the pot as

much as possible to the size of the plant, or the area

it is expected to fill. This done with judgment

and skill, combined with a Hberal regimen after-

wards, there is hardly any limit to the area or space

that Roses in pots may furnish with beauty, and fill

with fragrance.

Roses in Pots in our Crowded Towns.

—

The second difficulty about the cultivation of the

Rose in crowded towns may be overcome by a

judicious selection of varieties. First of all, the

sorts chosen should have smooth leaves and few

prickles. This may seem a small matter, but it

is almost a vital one to success. The rougher the

leaves, and the thicker-set the prickles, the more
fast and firm all dirt and impurities of every sort stick

to leaf and branchlet, and the more surely will the

Rose he virtually suffocated into disease or fouled

to death in consequence. This is so obvious that it

need not be further insisted on. And as there is a,

goodh' collection of smooth-leaved and scantUy-

prickled Roses, it is easy to make a selection of such

for Rose-culture in the open-air in or near large

towns. Then town Roses should have a vigorous

constitution. All varieties that merit the character

of mifSness should be rejected. Fragrance is another

quality ever welcome in Roses everywhere, but

specially so in those brought close to the cultivator in

pots, and grown in towns.

Fortunately there are a goodly number of Roses

that possess most of these qualities, the following

being among the very best for pot-culture under

more or less or very unfavourable conditions :-

HYBRID PERPETl'ALS.

Boule de Neige, f

.

Captain Christy.
Charles Margottin, f

.

Conntess of Oxford.
Ihite of Edmbiirgh, f.

Dapuy Jamain.
Etienne Levet.
rrajKjois Michelon-
Hypolyte Jamain.
John Hopper.

Jules Margottin.
Jules Finger.
lia France, f

.

]VIada.nie Chas. Yerdier, f.

DVIadame Marie Finger.
Mrs. Hany Tnruer.
Paul Neron.
Star of Waltham.
Victor Verdier.

Among the Hybrid Chinas the best varieties for

town gardens are :

—

I

Paul Ejcant.
Madame Plantier
Blairii, No. 2.

Coupe d'H^^.
Charles Ijawson.
Paul Verdier.

Most of the Bourbons are also smooth-leaved, and

especially that finest of the family, the Bourbon

Souvenir de la Mabnaison, and most of the Noisettes

and the Teas (with one exception, Comtesso de

NadaiUac) have smooth wood and leaves, and are

well adapted for pot-culture in towns.

Potting Roses.—As this wUl be virtually the

same whether the Roses are forced or fostered under

glass, or grown in the open air, it wOl be described

with sufficient detail once for all.

Some start with maidens ; others with plants of

considerable size ; the simplest and safest plan is to
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make a beginning with small plants and carry them

through their difierent stages in pots. In this way

the plants get used to it, and the roots adapt them-

selves to this mode of culture before any heavy

demands are made upon their tops.

The size of pots must be determined by the

size of the plants. In all cases, however, it is well

to start with pots as small as the roots can be fairly

got into, and to advance tentatively as the roots

need more room. Over-potting is also a sure and

certain cause of failure. Neither do pot Koses ever

look better than in eight or ten-inch pots, though of

course much larger ones are often used for exhibition

or other purposes. The most interesting exhibition

of Tea Roses ever seen by the writer were a collec-

tion in eight-inch pots, fresh and perfect in foliage

and in bud, and each with from six to a dozen ex-

panded blooms.

The pots must be dean and deep, and if made

rather deeper in proportion to the -width than the

usual run of garden pots, so much the better.

The drainage may also be less bulkj' than is given

for most plants. An inch drainage for six, eight, or

ten-inch pots should suffice. The draining material

should also be nutritious as well as porous. An
oyster-shell 'over the hole, with a layer of smashed

charcoal that has been soaked in manure-water,

or of half-inch bones, the whole surfaced with a

thin layer of horn or hoof-shavings, to form a

barrier between the drainage and the BoU, is the

very beau ideal of a porous and feeding drainage

for Roses iu pots. A dash of soot over all would

place a bitter enemy to worms at the point that

would most effectually prevent their ingress.

Time of Potting.—If potted up from the open

ground, the best time is October or November, the

former month being the best for this purpose if the

Roses after potting can be placed in a semi-shaded

house or pit, and kept close and moist for a few days

till the roots get a fresh grip of the soil, and the

leaves are thus enabled to renew their functions, and

assist the roots incompletingthe maturity of the wood,

and thus establishing them in their new root-runs in

pots. Unless this care can be given, Roses had better

not bo potted up tiU November. In any case, after

potting and establishing the hardier Roses, such as

Perpetuals, should be plunged, say, three inches over

the rirns of the pots in a sheltered place in the open

air. The object of this deep plunging is two-fold—to

protect the pots and also the roots from the frost, as

it breaks the first, and chills and paralyses the latter.

Tea and other sensitive Roses must not be kept in

the open air after potting, but should be nurtured in

any frost-proof glass structure. Neither must the

first potting-up of Roses from the open be confounded

with the shifting of Roses in pots into larger ones as

the roots need more space. The latter may be done

at almost any season, April or July being perhaps the

best months for the purpose. No Roses in pots, how-

ever, should be shifted into larger pots within two or

more months of the time of blooming, and it is espe-

cially desirable to bear this in mind in regard to

forced Roses, as injudicious or untimely shifting

not seldom sends these into growth, to the weakening

and injury of the blooms

Potting-up of Roses for Special Purposes.

The foregoiag remarks are hardly applicable here.

No one who grows many Perpetual orTea Roses iu the

open air, but must have tried at times to save their

late shows of buds and bloom from the winter frosts

by placing them in pots, and moving the latter under

glass to flower. "With such care as already described

for potting-up plants in October, this can be done,

and a welcome supply of Roses thus simply secured,

by the aid of a pit or conservatory throughout the

winter months. As the purpose here is temporary

—

that is, the finishing of the development of the

buds into blossoms—it is important that the roots,

should be disturbed as little as possible. Hence the

pots may be larger, or even boxes or baskets may be

employed, and three to six Roses, with their roots as

nearly intact as possible in balls of earth, be placed

in each.

Soil for Roses in Pots.—Most cultivators

have said that it cannot well be too rich. It by nO'

means follows, however, that the richest soil is the

best. The vital point in the pot-culture of Roses i»

the multiplication of roots, not the concentration of

food into limited areas. The last can be done in

many ways ; the first only or chiefly by the use of

a root-multiplying soil. The half-and-half of strong

loam and stronger night-soil, so often prescribed for

Roses in pots, certainly does not stimulate the pro-

duction of roots. The following, however, is a root-

stimulating mixture, that can be relied on to grow

Roses in pots most successfully:—One part good

turfy loam, a second part composed of equal portions

thoroughly decomposed farmyard manure and leaf-

mould, and a sixth part of the whole of a mixture

of equal portions of charred earth or charcoal refuse,

sand, bone-dust, or inch bones. If all this can be

mixed together six or twelve months before wanted,

and be turned over and well incorporated, say three

times, before use, it will be aU the better. Composts

are often used too fresh, for roots never feed on such,

a certain stage of mellowness or decomposition being

essential to enable the roots to absorb the plant-food

that may be in the compost. Such composts are

more useful, however, for multiplying than feeding



THE ROSE AND ITS CULTURE. 267

the roots. Having the pots tilled with healthy roots,
nothing can be easier than the feeding o£ them once
or oftener in the course of the day with Kquid guano,
soot, or other manure-water, such as house-slops or

Those who can neither command loam manure,
leaf-mould, charcoal, nor bone-dust need not despair
of growing Roses in pots. Common kitchen or other
gaideu soil, or a few spadefuls of loamofi a common,
mixed with road scrapings, wiU also gi-ow Roses in
pots, and assui-edly it is not always those that have
the pick- of the best soUs that score the greatest
successes, but rery much the contraiy.

Lift the plants with care, with as many roots intact
as possible. Examine the roots carefully, remove
suckers, if any, or any prominent buds on the roots
likely to run into suckers, with a sharp knife,

and cut back any roots on plants worked on
briars that may seem to grow too strong for the
size of the pot. The pots being previously crocked
—that is, drained as already described—place a few
pieces of the roughest soil or compost all over the
drainage, fill up the pot nearly halt full with the com-
post, and make it firm as the hand, or the base of

an empty pot, can make it. Then, holding the Rose
plant in the left hand, place it carefully in the

pot, and begin to place the longest roots on the

top of the soil, giving the roots an upward and
circular start round the pots. FiU in with the right

hand, and press the earth firmly on to the roots,

laying the latter in carefully in diSferent planes as

the work of potting or filling in the soil proceeds.

Properly potted, each root of the Rose wOl be sepa-

rated from any other root, and will have a small area

of soil wholly to itself at starting and for some time

afterwards. It is almost impossible to press the soil

home too firmly around the Rose-roots. Leave a full

inch of space from the surface of the soil to the rim

of the pot, and let this surface be as level as the eye

and fingers can make it from the Rose-stem in the

centre to the side of the pot. In larger pots, say

from twelve inches in diameter upwards, this space

should be from one and a half to two inches in depth.

This is the water-space, and it is of great importance

that it should be level and ample, so that ever\-

portion of the soil within the pot should receive its

equal share of moisture.

After potting, water the roots home, that is, fill

the entire space left from the rim of the pot to the

surface of the soil with water. This finishes the

levelling of the surface, and consolidates the roots into

their new quarters. One such watering is mostly

sufficient, hut if there is any doubt about the soil

being moistened through, a second filling up may be

given. The plants should be left to drip or dry

thoroughly, and then placed in their quarters in the

open air or under glass, as already indicated, or
the watering may be deferred tUl after placing.

Surface Mulching.—^An inch, two, or more of
cocoa-tibre refuse or half-decomposed manure is the
best material for excluding frost and conserving the
moisture and manm-ial strength of the soil. It also

rendera watering imnecessary until the roots are in

full activity—a point of almost vital importance to

success, for nothing is so injurious to the texture

and strength of composts, however good, as fre-

quent watering, before the roots have permeated
thi-ough them. So soon as the soil becomes fairly

full of roots, Roses in pots may be watered freely as
often as required. It is a decided gain, however, at

all seasons, to prevent, as far as may be, the loss of

moisture and of strength by surface-mulchings. As
the Roses get into full growth during the smnmer,
or by forcing or fostering under glass at any season,

the mulch should be converted into a perpetual sup-

ply of rich food by the use of strong manui-e on the

surface.

., Keeping the Boots in the Pots.—Rose-roots

have a strong tendency to dig deep to find the gold,

that is, their food. This deep boring proves rather

troublesome to the cultivator of Roses in pots, for

instead of stajTng within the pot, the best roots not

seldom make tracks for and rush through the bottom,

thus exchanging the very best for the worst of soils.

Much may he done to keep the roots at home by
giving them a horizontal rather than a vertical incli-

nation at starting. Another most useful check to-

root-wandering is the production of a vacuum under

the pot Rose by inverting an empty pot under

it. This is also the most efEectual baulk that has

yet been devised against the entrance of worms into

Rose-pots, and the ingress of the latter is almost

more fatal to successful cultivation than the egress

of the roots. A handful of soot under the inverted

pot will render this device worm-proof.

Staking Pot B.oses.—If the plants are large-

and the situation at all exposed, stakes will be need-

ful until the roots are re-established and possibly

afterwards ; one good stake at first will suffice, and

this is given as much to insure rapid rooting as for

the safety of the top. As the dwarf Rose runs into

a dense bush, six, or even a dozen stakes may be

needed to mould it into form, but the fewer the

better.

Culture and Pruning.—The whole of the top

should be left intact for at least a month, six weeks,

or two months after potting. Each branch and twig

of the Rose-bush will exert a stimulating influence
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in resuscitating the semi-suspended action of the

recently-detached roots. So soon as the roots are

actively at work the pot Rose shoots may he thinned

out, and only a few of the stronger ones left. These

may be cut back more or less, according to the habit

of the Rose and the time it is wanted to bloom. (See

general remarks on Pruning, Vol. II., p. 9.)

As a rule, however, Roses in pots may be more

severely cut back than those in the open air, as they

have a tendency to produce more moderate-sized

shoots, and these are strengthened by close pruning.

Better results are also mostly reaped from a, few

fitrong shoots than a greater number of weakly ones.

But so much has already been written on the prun-

ing of Roses, that a few illustrations appealing to the

eye will prove more interesting and instructive than

j)ages of letter-press. In Fig. 48, the pruning and

training of pot Roses may be seen in operation

—

from the lifting of the small plant from the open

ground in July or October, until it has grown into the

best and most useful form for a pot Rose—that of a

dwarf bush in its third season from the ground.

Free exposure to light and air is essential, alike

-whether the Roses are grown in the open throughout

the year, or axe to be forced or fostered under glass.

Plunged in the open air or placed in houses, no con-

tact nor over-crowding must be permitted, for perfect

maturity of growth is the secret of robust health and

.profusion of bloom.

Young plants may need shifting twice a year, say

April and July, but established ones once every

autumn, say in October. It will not always be

needful to give them a larger pot, hut the drainage

may he replaced or re-adjusted, as much old soil as

possible removed, and replaced with fresh compost,

such as that already recommended, and the plants

removed to their old quarters, or placed in new
ones under glass, as thought best.

The general culture throughout the growing

season may be summed up in a sentence, thus

:

Keep them clear of insects, stable against winds,

and never let them flag for lack of water, or want

of food. Manure-water, made from soot, pigeons'

dung, or guano, the latter not stronger than half

an ounce to the gallon, are among the best foods for

pot Roses, and a good overhead sprinkling at least

twice a day— say at six a.m. and six p.m.—will im-

part size, vigour, and hardness to the foliage, and
additional beauty to the buds and blossoms.

Hoses in Pots tmder G-lass Roses in pots

mostly bloom at least a second time in the open air.

Nothing can be more natural than the moving of

late-blooming Perpetuals and Teas into the window
or conservatory to expand the buds and blossoms that

might otherwise be cut down by early frosts. In

this way Roses may often be enjoyed throughout

most of the winter months. Besides, as already

remarked, the tiime of blooming is largely determined

by the season of pruning. Instead, therefore, of

allowing aU the Roses in pots to bloom a first or a

second time nearly abreast, some portions of them

could be cut back—say at the end of July—to force

a second bloom, and these late cut-baoks would yield

a succession of flowers in a sunny window or light

conservatory till the end of the year.

The same end might be reached by potting-up

Perpetuals and Teas in hud at the end of September,

and by such and other means of fostering late blooms

on out-of-door Roses, as well as the general culture of

Tea and other varieties in the conservatory, and by

forcing, the greatest and newest charm of modem
horticulture, that of Roses all the year round, may

be brought within reach of most horticulturists.

Much can be accomplished by these two methods of

growing Roses: that in the open air, and in ordinary

green-houses and conservatories. But if we add a

Rose-house and the forcing of Roses in pots to these

two, the supply is enlarged, and a continuous suc-

cession of flowers more thoroughly insured.

The pot-culture of the Rose in cool houses does

not diiler from that in the open air, unless in the

matter of climate. The latter, however, is a most

vital diflcerence, affecting treatment, however, far

less than produce. Roses in conservatories may need

more frequent and larger shifts ; shorter and less

thorough rests. Fortunately Teas and some of the

Hybrid Perpetual Roses, notably La France, go on

blooming, breaking afterwards, and flowering again

on the new wood throughout the season. Still,

as the normal temperature of the conservatory,

from 45° to 50°, is too low to perfect Roses in winter

or very early spring and summer, there is need of

forcing Roses in pots, and of having a hot^house full

of Tea Roses planted out, to sustain the supply.'

The ordinary culture and treatment of green-house

plants admirably suits Roses in pots in conservatories,

and as growth cannot be effectually arrested there by

cold, it is good practice to partially arrest it by com-

parative drought, when practicable, between each

succeeding crop of bloom.

Two, three, or even four crops a year may be

gathered in conservatories, according to treatment

given, variety grown, and temperature maintained.

In forcing-houses, Roses may be encouraged to break

early, and develop their first blossoms at the end

of March or early in April, their second in June,

and their last in September or October. But
where a considera,ble variety are grown, they will

be very far from coming in all at one time, and
so much the better for a continuous supply. So

soon as any plant has finished blooming it should
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be cut back, the roota kept i-ather dry for a week or

a fortnight, and then freely watered and syringed

overhead, to encourage the plant to break into fresh

shoots. Disbud these breaks early, retaining one or

more of the most promising shoots on each branohlet

as room can be found for them. These, under the

fostering conditions of light and a growing tempera-

tm-e, will speedily grow into fresh-flowering shoots,

to undergo the same process as those that preceded

them, and so on throughout the season.

While Roses thus stimulated and fostered to flower

in succession every j'ear must never be allowed to

lack food, or su&'er for want of water, it is a serious

examining the drainage, top-dressing the plants with

rich compost, washing the pots clean, &c., before

replacing the Roses vmder glass, which must be done

by the end of October. If some of these are placed in-

exceptionally light and warm parts of the conserva'

tory, they will often yield useful pickings of bloom,

although not a fuU crop, throughout the winter

months.

FORCING ROSES IN POTS.

This differs from that already described in tempera-

ture and season of growth. It used to be said with truth

that Roses grew and bloomed naturally in spring and

Pig. 48.—Peunihg or Pot Eoses.

mistake to over-feed or over-water them. The season

when these stimulants, such as liquid manure, are

most useful to them, is just before the successive

breaks of the young shoots and for a month or so

afterwards. As soon as any of the buds show colour,

all stimulating food should be withdrawn, and also

the daily overhead syringing.

The Autumn Treatment of Conserva-

tory Pot Roses.—^A portion of these wiU prob-

ably go on blooming far into the winter, and these,

where there is no second house, and indeed all

the others, will necessarily remain under glass. But

it is often practicable to place a good portion of the

stock in the open air for a month or six weeks

towards the middle or end of September. This prac-

tice is most useful in cleansing if needful, and more

thoroughly maturing, as well as strengthening the

plants. This brief open-air regimen also affords a

good opportunity for re-potting the Roses if needful.

summer, matured in autumn, and rested in winter.

The so-called Monthly Roses introduced the new
fashion of growth and bloom in succession through-

out the year. These have originated our Teas, which

are the old Monthlies grown large, and become

sweet. The Hybrid Perpetuals, as their name implies,

inherit similar qualities, though in a, lesser degreo.

StUl, with all these more excitable classes the normal

temperature of our climate is too low for the develop-

ment of perfect Roses from November to May.

Hence, if we would have Roses in plenty throughout

these chilly months, they must be, forced. Change

our winter temperature to a summer one, and subject

well-prepared thoroughly-ripened Roses in pots to

summer heat from December onwards, and Roses in

February, skilfully grown under favourable con-

ditions, are almost as certain as Eoses in June.

Were artificial light, electric or otherwise, as well

under our control as heat, the qualifying " almost

"

might be dropped out of the preceding sentence.
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Plants on their own roots are mostly preferred.

These respond more readily to artificial warmth, and

escape all the difficulties and dangers that may origi-

nate in incongruities between stocks and scions. It

must, however, be admitted that great success has

been obtained in the forcing of Roses worked on the

briar and other stocks.

That the pots be well filled with roots is a vital

point with the experienced Rose-forcer. This con-

dition of success may be said to apply to all plants

as well as the Rose. Not only must there be an

abundance of roots, but the whole ball of soil should

be fiUed to overflowing with them, and the roots

should press against the internal surface of the pots

all round, to insure the fullest Rose harvest which

the tops are capable of yielding.

A third point is maturity and strength of wood.

Growth should be well ripened, and fuU of vital

strength. By this latter phrase, mere size is not

exactly meant. Medium-sized growth, with the

buds as prominent as if they were ready to sever

their connection with it, is the visible sign of the

strength here desired.

Early pruning and disbudding are essential to

success, especially in early forcing. Pot Roses placed

in heat in December should have been pruned in

September or October. This would concentrate,

and, as it were, accentuate vital force into the buds

left, and such weU-fiUed buds respond at once to

the stimulants heat and moisture. It is also good

practice to disbud severely, only leaving two buds

or so on a shoot, so as to keep the head of the Rose

thin, and thus insure more strength as well as light

for those left.

Bottom heat, though not absolutely essential, is

very helpful. It should be from five to ten degrees

in excess of the atmospheric temperature. A house or

pit about twelve feet wide, with a narrow path down
the centre, and a pit four feet deep on either side,

filled with leaves or tan, is perhaps the best possible

for the early forcing of Roses. Such a structure would

hold from seventy to a hundred pot Roses, according

to their size. With the pots plunged in a bottom

heat of from 55° to 60°, the surface temperature

should not exceed 45° to 50° for the first fortnight or

three weeks.

Temperature.—A cool start is best for Roses.

From 45° to 50° is sufficient until the buds are fairly

broken and the roots in full activity. As growth ex-

tends, a rise of ten degrees is ample until the buds

begin to show colour. During the last or flowering

stage, a night temperature of 60°, and a day one of

70°, may be provided; but these figures should"hever

be exceeded by artificial heat. An addition of ten or

more degrees of aun-heat will do no harm. For

though the Rose dislikes anything Uke excessive heat,

yet any attempt to keep down the temperature by

admitting a rush of cold air, say in ilaroh, would do

far more harm than a temperature of 80° for a few

hours.

Those who have noted how Roses in the open air

thi-ive and prosper in the dewj- mornings towards the

end of May, will not neglect to secure a growing at-

mosphere for their forced Roses by overhead sprink-

lings and damping down paths and stages, &c.

When bottom heat is given by the use of fermenting

materials, few of those additional sources of mois-

ture must be resorted to. During duU weather, and

so soon as the plants get into bloom, overhead

sprinkling should be discontinued. It is very im-

portant that the water used for this purpose should

be soft and pure, or it leaves disfiguring marks on

the leaves and bloom.

"Watering the Roots.—But little will be

needed for the first few weeks
;
probably none if the

pots are plunged in a mild, moist, bottom heat ; but

as the shoots extend, ajid the leaves get fuUy deve-

loped, the Roses in pots may require watering every

day, or even twice a day. The temperature of the

water should exceed by five degrees that of the

forcing-houses.

Routine Attention to Forced Roses.—
This consists in keeping the roots and stems free of

suckers, thinning out any weakly shoots or any ex-

cess of buds, tying up the shoots if the buds are so

heavy as to need support, surface-stirring the soil,

or adding fresh should the roots, as they often do,

come up and run along the surface ; keeping them

free of insect pests, and so exposing them to light and

air as to keep up their strength to the last.

Time of Blooming. — Within about three

months or a little more of the time of starting

should be allowed. As the season advances, less

may be sufficient. Should unfavourable weather

prevail, it is safer to allow mpre time ; the forcing

of Roses into bloom in May being a much easier

and shorter matter than to make them flower in

February or March. Blooming may be prolonged

by shading during bright sunshine, and lowering the

temperature to 60° or so as a maximum ; or, better, by

removing the Roses to cooler houses when in flower.

Sim.pler Means of Forcing Roses in Fots.

—Among these, that of taking dwarfs or short

standards up out of the ground in the early autumn,

placing them in pots, and introducing them into

forcing or cooler houses or pits in January, and thus

gently fostering them into bloom in April and May,
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may be noted. This rough-and-ready mode of
forcing Koses in pots results in anticipating the
natural Rose season in the open air by a month, sis
weeks, or two months, and may be practised by any
one possessing a cool pit or a green-house. Though
the results are neither so certain nor so perfect, they
are well worth the slight efforts made to procui-e
them.

After-treatment of Forced Roses.—"WTnle
the plants ai-e in full beauty, they aie sure to re-

ceive the attention needful, but so soon as the
flowera fade comes the dimger of neglect or inju-
rious treatment. The batches of late-flowering

Roses—that is, those that bloom after the middle of

May—may be placed in a sheltered situation out of

doors, and if carefully attended to as regards prun-
ing and watering and keeping clean, -nTll be none
the worse for their gentle forcing, but aU the better,

the forcing one year being an exqellent preparation
for their forcing to even better purpose the following
one. But forced Roses that bloom in February or

March must be kept under glass tUl the 20th of

May, when aJl the summer or once a season bloom-
ing Roses should be placed out of doors. For the

first two or three months they can hardly be put in

too warm or sunny quarters to thoroughly ripen the

wood : but afterwards, and throughout the autumn,

the colder the place that can be found for them the

better. These should be pruned in September, and

will be ready to start once more for forcing anew
in November or December.

Treatment of Tea and Hybrid Per-

petual Roses after Forcing.—The safest

method of treatment for these consists in cutting

them back rather hard so soon as they have finished

flowering (say in February or March), keeping them

a little dry at the roots for a week or a fortnight,

top-dressing the surface of the pot with fresh soil,

turning over and adding some fresh material to the

hotbed if needful to augment the bottom heat, and

then fostering growth by overhead sprinkling, a

humid atmosphere, &c., as before. The result will be

a second crop of bloom often better than the first,

and produced in much less time, say in April or

May. From this point there are two modes of pro-

cedirre before the forcer. The process of cutting

back and resuscitation may be repeated, and a third

crop of Roses gathered from the same plant in

July and August. This repetition may answer well

where the bloom is more prized than the permanent

stability and usefulness of the plant. As a good

supply of Roses from the open air may now mostly

be depended on from June to the end of the growing

season, most forcers of Roses content themselves with

two crops of bloom off the plants, gathering both be-

tween February and the end of ilay, and then place

their Roses out of doors from June to October.

Here, however, they must be caiefuUy and skilfully

treated, the wood that produced the second crop

thoroughly ripened by solar heat, and rested by cold

and drought, the two latter obtained by withholding

water behind a north hedge or wall. Neither must
these Roses, full of vitality, and of only semi-

suspended growth at their most restful period, be
pruned too eaily, or a third growth of bloom would
be produced so late (that is, in September) as to

render the plants unfit for hard forcing in November
or December.

If, however, not required for early forcing next

year, these Roses might be pruned a'gain, and would

produce good crops of late autumn and early winter

Roses either in the forcing-house, warm conservator}',

or sunny window.

"Well-grown, properly-managed Roses in pots in

the open air wUl furnish any amount of the best

material for forcing, and thus all the three sets

of portable Roses will contribute to work out the

most pleasing and profitable of modem Rose problems,

that of a constant supply throughout the year.

Varieties Specially Adapted for Pot-

ciolture and Forcing.—In addition to those

already named as among the more suitable for open-

air culture near or in towns (see page 265), the fol-

lowing are the most suitable for general cultmre in

pots in the open air, conservatory, or for forcing.

For the latter purpose especially fragrance is of

the highest importance.

Among the Teas, Devoniensis, Marechal Niel,

Narcisse, Madame WOlermoz, Gloire de Dijon, and

Triomphe de GuiUot fils are some of the most

fragrant. Almost the only sweet-scented Roses among

Bourbons or Noisettes ."ue Madame Isaac Pereire

and Madame Desprez. The most fragiunt of the

Perpetuals, in addition to those already mentioned,

and recommended for growing in towns, are

—

ATI Ti n. X)iesl)ach.

Abel Gmnd.
Alfred Colomb.
MUe. Annie Wood.
Baronne Prevost.
Beanty of Walthom.
Camille Bemardin.
Comtessede Mortmart.
Centifolia rosea,
Comtesse de Cababril-

lant.
Charles Iiefebvre,

Duchesse de Caylus.

Dacbess of Sutherland.
Mons. E. T. Teas.

Elizabeth Vigneron.
Harrison "W"^.
Glory of Waltham.
Madame Boll.
Madame Gabriel Luizet.
Madame Pillion.

Madame Purtado.
Mile. Mai'guerite Dom-
brain

Marie Baumann,
Monte Christo.
Pierre Netting.
Souvenir de Leveson*
Gower.

The three so-caUed Cabbage Roses—that is, the

common Crested and White Unique, and the common

Rose-coloured or Old Moss—are still among the very
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sweetest of aU, and for this reason, as well_ as for

their many associations, deserve to he grown in pots,

either for forcing or otherwise.

Other Roses foe Poi-cultire or for Forcing.

Noisettes.

Celine Forestier. I

Wm, AUen Eicliardsoii.

Lamai-que.
Solfaterre.

Teas.

Catherine 'Mermet.
Comtesse Eiza du Pare.

Homere.
Isabella Spmnt.
Innocente Pirola,

Jean Ducher.

Caroline Kuster.
E6Ye d'Or.

Madame Bravy.
Hadame Cusiu.
Madame Mai^ottin.
Madame "Welch.
Marie Van Houtte.
Souvenir d'Elize.

ing boat, \iz., from fermenting materials, but this

method has been sufficiently treated incidentaUy in

other articles.

Circulation.—All horticultural buildings are

heated upon the low-pressure principle, pure soft

water, free from lime, being the best medium that

can be used. The apparatus is filled with cold

water, which attains its greatest density and smallest

volume at 39-2 Fahr. Upon the temperature being

raised above this point, the volume increases and the

Si/hrid Perpetuah.—la. addition to those already

named for their fragrance, kc, the following are

a few good varieties for pot-culture :

—

Madame LacharmeAbel Carrifere.

Baroness Bothschild.
Catherine Soupert.
Comtease de Serenye.
Date of Connaught.
Edward Mon-en.
Fisher Holmes.

Madame Clemence Joig^
neanx.

Mile. Marie Bady.
Prince Camille de Kohan
S^nateur Vaisse.

GLASS STEUCTUEES AND
APPLIANCES.

EEATIIfG.
By William CoLEMiK.

ALTHOUGH heating hy the circulation of hot

water through metal pipes dates hack to a

period prior to the Christian era, when the Romans

heated their baths by means of coUs of pipes which

passed through the fire, the method does not seem to

have made much progress until the latter part of

the last century. More than a hundred years have

elapsed since a Frenchman employed hot-water

pipes for warming incubators, but the system did

not reach this country until 1817, when M. Cham-
bannes introduced an apparatus for heating a con-

servatory and the rooms in his house. From that

time until the removal of the duty on glass, and the

introduction of cheap foreign timber, its progress

was extremely slow, and the principle being im-

perfectly understood, many mistakes and faUm-es

were the stepping-stones which led up to the gradual

perfecting of a science which now forms the great

moving power in our forcing operations.

Until within the last few years, the old brick flue

was the only heating apparatus, and clumsy as it

now appears to have been, we gather from reliable

authors, independently of our own experience, that

excellent crops were forced into early maturity by
means of well-constructed brick flues. There is, as

all horticulturists know, another method of obtain-

f==^

Fig. 46.—Cirovdatioii of 'Water.

density decreases. Let us assume that the boiler a

(Fig. 46) is filled with cold water, and the stop-valves

a and b are closed. On applying heat to a, the water

will expand, and the water at the bottom of the

boiler after it has been heated and expanded will

evidently be lighter than it was before. From this

cause, even in the boiler, a circulation of the water

takes place, the heated particles rising upwards

through the colder ones, which sink to the bottom,

owing to their greater specific gravity, until they in

their turn become heated and expanded like the

others. This intestine motion continues until all the

particles become equally heated and have received

as much heat as the fuel can impart to them. But

supposing the two valves a and b are now opened

simultaneously, the warm vrater in the boiler will

immediately fiow along the top pipe, c, towards b, and

the cold water in the return-pipe will flow along d,

from B to the boiler. In this way the cold water is

kept descending to the bottom of the boiler to be re-

heated, through the pipes, instead of in the boiler

itself. As the water in the pipes is constantly parting

with its heat by radiation and conduction, while that

in the boiler is as continually receiving additional

heat from the fire, an equality of temperature can

never occur ; if it did, circulation would cease.

Expansion cisterns in small apparatus like Fig. 47

are absolutely necessarj', otherwise the expansion of

the heated water would defeat the object in view,

and in the event of the water boiling, the safety of

the boiler might be endangered. Although under

good stoking the water should not boil, yet there is

always a certain amount of danger. For this reason

the expansion cistern, e, should be connected with the
lowest part of the return-pipe, when it will also serve
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as a supply cistern for filling and feeding the boiler.

Supply cisterns should never be connected with the
flow-pipes, and where practicable they should be
made self-acting by having a high pressure ball-tap

afaxed to a small supply pipe, at a level that vrill

keep the cistern about three-fourths full, to admit of
expansion from the boiler before it overflows. The
expansion cistern and all pipes connected with it

should be placed where they will be quite safe from
frost.

Air Pipes.—^There are very few apparatus in
which the water would circulate unless some plan
were adopted for allowing the escape of air, which
ui\-ariably accumulates in the pipes. In large com-

be let into the highest part of every set oi flow-

pipes. In some series, especially where there are dips

under doorways, or wherever there happens to be a
rise, more than one an- vent may be needed ; for it

any air be allowed to concentrate, it will form as

much obstruction to the flow of water as a closed

valve. Air being 827 times lighter than water, it

cannot be made to descend under any amount ' of

pressure, consequently a small tap or pipe is the

onlj' remedy. The diameter of these need not

exceed three-eighths of an inch. The pipes should

be secure from frost, and the points turned down as in

Fig. 47, to prevent any solid substance from getting in,

or the ejection of hot water over the foliage of plants

when the boiler is working under strong pressure.

Fig. 47.—Feed and Air Pipes.

plicated apparatus where pipes are fixed on different

levels, neglect of this precaution has been the cause

of many failures.

Suppose we want the boiler (Fig. 47) to befiUed by

the supply pipe at b, the pipe d wiU of course be filled

simultaneously with it. The water will also gradu-

ally rise in the boiler vrntjl it partially fills the upper

pipe c, and the air which is in the pipe x t will be

forced towards t by the weight of water behind it. If

the quantity of air is large enough, it will prevent

the junction at T, and cut ofi the communication.

If a small hole be drilled at y, the air will imme-

diately escape, when circulation wiU follow. In

houses where a very small lead pipe, e, can be carried

above the level of the supply cistern, an open vent

will be secured. In pits, small stop-taps must be

used, as pipes safe from frost cannot be carried high

enough. The taps should be turned occasionally, as

air is constantly accumulating, and every tap in the

largest apparatus should be open during the time

the boiler and pipes are filling with water.

As more failures arise from neglect of this simple

arrangement than many people imagine, the ama-

teur engineer will do well to note that a vent should

66

Pipes.—The pipes in general use for heating

hot-houses are three and four inches in diameter.

Pipes two inches in diameter are sometimes used,

but for all practical purposes those of the largest

size are to be preferred. The quantity of water

contained in a given length of each varies in pro-

portion to the square of its diameter. Equal lengths

of "two, three, and four inches beiag taken, the

squares will be four, nine, and sixteen. Their

heating power is not, however, governed by the

water they contain, but by their radiating surface.

The three-inch contains half as much again as the

two-inch, and the four-inch twice as much as the

two-inch, and it is by these surfaces that all calcula-

tions are made. It was formerly, more than now,

the practice to use smaller pipes for connecting the

radiating pipes in the houses with the boiler, a pipe

one inch in diameter being sometimes employed to

supply a set of four-inch pipes. But pipes of

larger and uniform size answer best, particularly

where several hundred feet have to be heated from a

boiler which contains a great quantity of water.

Quantity of Piping required.—The quantity
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of piping reqviired for heating a given area is one of

the most important points connected with the whole

system. At one time the inventors of toilers invari-

ahly wronged themselves and disappointed their

clients hy overrating the power of their apparatus

—

boilers they can scarcely be called, as the water very

rarely boils, neither is it economical engineering to

allow or require it to do so. When the water in

a hot-house boiler reaches 212°, the boiling point,

either it is too small for its work, or the pipes are

badly set; indeed, to heat the water to 200° Fahr. the

pipes must have a very unsightly rise, and the

amount of driving would result in a terrible waste of

fuel. In order to obtaia the greatest amount of heat

from the smallest consumption of fuel, we should

employ a large range of piping at a comparatively

low temperature, rather than a small quantity of

piping worked at a high temperature. To determine

the length of piping required for a glass structure,

we must first of all ascertain the number of cubic

feet of air to be warmed per minute. This done, it

wUl be necessary to take into account the position of

the house—whether there is a large or small amount

of glass in proportion to the area ; whether it is a

span-roof or a snug lean-to against a south wall ; and

last, but not least, the position the pipes are to oc-

cupy. As heat naturally ascends, it is necessary to

plEice the pipes on a low level, but not so low as to be

removed from the fuU action of the atmosphere.

Generally they are placed opposite the ventilators,

sometimes in grating-covered areas, where, unless the

areas are thoroughly ventilated from the exterior,

two-thirds of the heat is lost.

On reference to the excellent work by Mr. Hood,

we find the following table showing the length of

four-inch piping required to heat 1,000 cubic feet of

air per minute to from 45° to 90°, the temperature of

the pipe being 200°.

Temperatiure
of

External Air
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Fig 43.—Ring Joi

Pig, 49.—Flange Joint.

The india-ru'bber rings make excellent joints
(Fig. 48, in whicli » shows the ring before, and i

after, the joint is made). They require very little

skill, are made quickly, and can be taken to pieces,

and removed or altered in a very short time. Cement
joints take up less space, they lool' neater than
screws, and their cost when fixed is about the same

;

but if alterations or

removal are neces-

sary they become

more expensive.

Iron cements re-

quire skilful pre-

paration, as owing

to the chemical

change which even-

tually sets in,

tightly - caulked
joints often burst

the sockets. When
spigot and faucet

pipes are used, red

and white lead,

thoroughly mixed,

and strands of tar-

red hawser - rope,

make joints equal,

and in many re-

spects superior, to

the best mineral

cements. By the

application of fire

these joints can be

fused and taken to

pieces without
breakage. An ex-

cellent joint can be

made by caulking

with rope, and
facing with Port-

land cement ; but,

like the joints made
with iron filings

and sal-ammoniac,

it is almost im-

possible to discoimect them when once they are

thoroughly set without breaking the pipes.

Another joint (Pig. 49), which is now rapidly

gaining favour, is made with socketless pipes, which

butt together, and are kept perfectly water-tight by

means of vulcanised india-rubber rings, drawn to-

gether by two flanges, which can be tightened with

screws and nuts. The pipes being cast without

sockets, alterations or additions can be quickly made

by unskilled workmen, and any length can be re-

moved and replaced with little trouble.

Fig. 50.—Ordinary Throttle-valve.

Fig. a.—Patent Slot Throttle-
valve.

Valves.—Without valves a complicated heating

apparatus would be like a ship without a rudder.

The circulation in a single flow and return pipe, like

that shown in Fig. 47, can be regulated by stopping

or increasing the fire ; but when more than one series

of pipes is used, stop-valves become absolutely neces-

sary. The ordinary throttle-valve (Fig. 50) is made

with a metal disc, which offers very little resistance

to the water when open. When closed it checks the

Fig. 52.—ImproTed Diaphragm Talve. Section.

Fig. 53.—Improved Angle Valve. Section.

Fig. 54.—^Improved Slide Valve. Section.

circulation fairly well, but the discs being made of

brass, and the body of the valve of cast iron, they

soon get out of order. Valves should always be

placed in returns, as well as in flows, otherwise, espe-

cially when boilers axe shallow, and the orifices of

the flows and returns are near to each other, the

water wiU circulate backwards, i.e., it will leave the

boiler by the return-pipe, and return by the flow.

The slot throttle-valve (Fig. 51) is a great improve-

ment on the old throttle-valve.



276 GASSELL'S POPTJLAE GAEDENING.

High-preasure valves should always be used where

toUers are coupled together, in aU mains, and

wherever it may he thought desirable to effectually

shut hack the water in case of break-down or acci-

dent. The three valves (Figs. 52, 53, 54) manu-

factured by Foster and Pearson, of Beeston, to which

the Horticultural Society's medal has been awarded,

are admirably suited to this purpose, as they answer

the two-fold purpose of valve and stop-tap.

Valves are sometimes placed in front of H-pieces

(Kg. 85) when a flow and return pipe run through

sented as being capable of doing the work. Then,

were two forms, one more simple than the other,

presented for our approval, we should not go far

wrong in choosing the simplest form, affording the

largest surface for the fuel to act upon in a direct

manner.

Makers of boUers often prejudice themselves, and

disappoint the public, by specifying the quantity of

piping their boUers will heat when everything is

fresh, clean, and new, the interior free from incrusta-

tion, and the flues clear of dust. Driving, however,

does not mean economy of fuel, and, as aU practical

men are anxious to obtain an apparatus that will do

the greatest amount of work at the smallest outlay

for fuel, or for repairs in case of accident, a boiler

capable of heating fifty per cent, more piping than is

Pis 55.—H-piece with Valvei.

several compartments, say a, b, c (Fig. 56); by

placing the castings, say at o, a can be heated by

A



GLASS STRUCTURES AKD APPLIANCES. 277

this boUer is made with what is caUed a terminal end.
Besides the surface exposed to the direct influence
of the fire and the exterior (as in the ordinary-
saddle), there is an additional flue. After leaving

well set, toilers are a source of constant waste and
trouble.

Hartley and Sugden's G-old Medal Boiler.
—Figs. 61 and 62 show the saddle in another im-

SECTION

Fig. 58.—Terminal End Saddle Boiler.

the furnace, and pass-

ing to the hack of the

boiler, the products of

combustion pass to the

front in one stream,

thence vmder the check

plate, quite round the

exterior, as shown by

the arrows in Fig. 58,

over the top, and into

the chimney. Figs. 38

and 59 show this boiler

with patent top feeder,

which is re-

commended
as being more

economical,
inasmuch as

the boiler can

be stoked from

the top in-

stead of the

front, or vice

versd, as the

doors and set-

ting are simi-

lar. Kot hav-

ing had any
experience of

this form, the recommendation is given as received

;

but, judging from the section, we think that the

position of- the feeder must interfere with the

removal of accumulations of soot and dust when

cleansing becomes necessary. Fig. 60 shows the

same boiler with part of the brickwork left un-

finished, to show the mode of setting. If not

Elevation slio-wing Method of Setting.

rig. 61 Improved Saddle Boiler.

"Big. 59.—Section of Terminal End Boiler.

proved form. In ad-

dition to the surface

against which the flame

impinges and the ex-

terior, there are in this

boUer three additional

flues. After quitting

the furnace and passing

to the back of the boiler,

the heat runs through
the central flue to the

front in one stream
;

it then divides, and
retm-ns to the

back by the

two side flues.

All the pre-

ceding boilers

are very easily

set, there be-

ing no com-

plicated flues,

and although

coke is best,

they win con-

sume any kind

of fuel. In

addition to

the above,

there are several other forms of saddle, including

Gray's Corrugated, and the Witley Court. The draw-
back to the latter, when made in or under medium
size, is the smallness of the space for the fire. If

banked to draw at all, the fire bums out before

morning. If tightly banked, it does not maintain

the heat.

Pig. 62.—Setting of Fig. 6L



278 CASSELL'S POPULAE GARDENING-.

Stevens' Improved Cornish. Boiler.—Figs.

63 and 64.—^Although this modified form of the old

and good Cornish hoUer can hardly be called a sad-

dle, it ought, perhaps, to be placed in that section.

It consists of two wrought-iron cylinders riveted

together, one within the other, having about two

inches of waterway between them. The grate-bars

are inside the cylinder, towards the lower part, the

work, if not perfectly, in a way that will keep the

oocupajits of the houses from injury. This is, no

doubt, a great improvement, but such boilers re-

quire a somewhat deeper setting, which is often

inconvenient.

In the Chilwell Horizontal Tubular Boiler the

apparatus is also sectionaUy divided, but in a quite

different manner. The tubes are here arranged over

an ordinary furnace, with doors upon Sylvester's

construction. The cold water from the return-pipe

Fig. 63.—Stevens' Improved Comisli Soiler. Fig. St.—Section of Comish Boiler.

space beneath forming the ash-pit, and that above,

the furnace. The heat, therefore, passes through
the centre of the boiler first, then returns over its

upper haK, and is finally conducted under the lowei
half on its way to the chimney shaft. The principle

of the boiler not only exposes a large area of water
to the direct action of the fire, but the heat operates
with its greatest force upon the upper part, where
there is no possibility of solid matter accumulating
to cause the iron to burn, as it invariably does when
incrustations intervene. The great amount of work
done by this exeeUeut boiler, with a small expendi-
ture of fuel, has thoroughly established it as one of
the best boilers now in use. It is easily set, and does
not require a deep stoke-hole.

Tubular Boilers.—These boUers, quick and
powerful in their action, have been much
used for heating large establishments, but
owing to their liability to crack from un-
equal contraction when cooling, have gone
out of favour. In order to overcome or reduce
the danger of such sudden collapse, Messrs.
Weeks and Co. have invented the Duplex
Upright Tubular BoHer (Fig. 66). It is made in
two parts, which can be worked jointly or separately,
so that in the event of accident one part can be
detached and replaced, while the other is doing the Fig. 65—TVeeks's Duplex Upright Tubular Boilai;
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enters the box a (Fig. 67) ; thence it passes

vhrough pipes b b to the box c; thence

through D D to the box e ; thence through
FF to boxes hh; thence through n tp

boxes K K ; and thence into the flow-box l.

This repeated circulation abstracts a large

Pig. 66.—Section of Chilwell BoUer.

amount of heat—if anything, the danger

may, perhaps, be of working at too high n

temperature, as already referred to—and the

furnace being ample and draught moderate,

a steady combustion can be maintained

through a long night. This is said to he

the most powerful boiler yet made,

and to be capable of heating 2,000

feet, and even more. It requires only

a shallow stoke-hole, only four feet

three inches being required from the

bottom of it to the level of the flow-

pipe, a matter of importance in damp
districts.

One drawback to tubular boilers

should be mentioned: when coal is burnt,

the tubes are very apt to become coated

with tar.

Before closing these remarks on boilers,

there is one useful little boiler which must

not be overlooked, as there is not a. garden

in the United Kingdom, be it nobleman's or

amateur's, in which it cannot be turned to

excellent account, either for heating green-

houses. Grape-rooms, coach-houses, or for

giving temporary assistance where the pipes

attached to larger apparatus are found in-

adequate to their work. It is the Portable

Boiler and Furnace represented in Fig. 68.

It requires no setting, and will stand on the

space occupied by an ordinary watering-can.

It is very quick in its action, and performs

an amount of work truly astonishing ; and

it may be placed inside the house, although

a place outside is preferable. Almost every

maker now turns out these slow combustion



280 CASSELL'S POPULAR GARDENING.

boilers, whidi can be kept slowly consuming the fuel

—coal, coke, or cinders—for twelve hours at a stretcli

without attention. They can be had in various pat-

tei-ns, and many of them are as neat and ornamental

as a front hall stove.

Setting Boilers.—This is not less important

than a judicious selection of the boiler best suited

to its work. Many excellent boilers have been set

and taken down again as inadequate thi-ough being

improperly set, or placed behind

badly arranged piping. "Where

amateurs or owners of one or two

houses employ native bricklayers

to set that universal boUer, the

" Saddle," sHght mistakes often

lead to disappointment on the one

hand, and injustice on the other.

Now, as these boilers cannot be

surpassed, for the benefit of a

great number of the readers of

these pages the diagrams in Fig.

69 have been prepared, to show

how these small furnaces should

be built. After raising the founda-

tion to the proper height, the

bars are placed with their ends in

a line with the front of the boiler,

and their upper sides level with

the bottom ; the remainder of the

length of the furnace is made up

of fire-bricks. In front of the

bars comes the dead-plate, th' u

the furnace door, whose bottom n
on the same level. The distan'

between the front of the boil' i

and the door, nine inches, is mad-

np with brickwork, which forms

the general front. In this are

placed three soot-hole doors, as

shown in the figure. At the back

are placed two fire-lumps, d, the same size as the'

boiler. They leave an opening opposite the centre

of the arch for the outlet of smoke and flame into

the flues, where they divide, and run right and left

along the sides of the boiler, as indicated by arrows

in the front view. Two cast-iron plates, a, built

into the brickwork, divide the lower from the upper

flue, but do not extend to the front wall by about

five inches, thus leaving a passage from the lower

into the upper flue, thence into the chimney. These
flues should be as deep as the size of the boiler will

allow, and the brickwork forming their sides some
four inches away from the boiler. The upper flre-

lump, d, checks the flame and keeps it back as long

as possible in contact with the inner arch of the

boiler before it passes out and divides, on its way to

the two lower flues. The damper should be con-

veniently placed for regulating the draught, and the

chimney, although capable of being quite closed

near the throat, should be tall and roomy. Fourteen

inches by nine makes a, good chimney ; for larger

boilers it may be more.

When large boOera are purchased it is always

advisable to obtain plans and instructions for setting

from the makers. The inteiior of all furnaces should

be composed of fire-brick, in pre-

ference to iron, which is a rapid

conductor, and the most perfect

combustion takes place when the

fire is enclosed with fire-bricks

or Welsh lumps. They should

be constructed for a strong fire

when pressure is needed, and for

burning a small quantity of fuel

when little heat is required. All

furnace and ash-pit doors answer

best when made to fit close, with-

out getting out of order or warped

by the great heat of the fire. The

best for large apparatus are

known as Sylvester's construc-

tion, which have no hinges to

warp. The doors, which are

faced inside with fire-brick, move

on rollers on an iron rod, or slide

in a ledge or groove. The frame

of the opening projects outwards

towards the base, so that the door

partly rests upon it, and the more

it is moved the tighter it fits, an

arrangement which enables a

stoker to regulate the draught to

the greatest nicety. (See Fig. 67.)

Fig. 68.—Slow Combustion Boiler. Site for the Boiler.—As
all heated fluids naturally force

their way upwards, the boiler should always be

placed on a low level, and at the same time as

near its work as possible. It may be possible,

by means of circulating columns and cisterns, to

compel water to circulate below the boiler, but

only in extreme cases should a steady rise in the

pipes be. departed from. In large and complicated

places a central position is very important, as long

mains are in this way avoided. There are, however,

many irregularly built places which formerly kept,

perhaps, twenty fires going, now heated from one

stoke-hole, where long mains cannot be avoided;

and although some heat is lost, the loss is not so

great as might be imagined, provided the areas

are well built and carefully protected from wet and
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a circulation of air. All stokerholes, it is needless

to say, should be provided with, a deep drain, and
' protection from the elements.

Fuel.—The cost of fuel varies, so much in

different parts of the country as to render it im-

possihle to say what wiU be found most economical

in any particular district. This fact does not, how-
ever, prevent us from saying what experience has

be well set, pipes in plehty properly fixed, the whole

apparatus in first - rate working order, and yet

success or failure will depend upon the attention

and ability of the stoker. If a skilful hand, he will

see that his supply cistern is fuU of soft water, air

taps and valves in working order, stoke-holes and

ash-pits clean and free from refuse, waste, and

clinkers. If coal is used it should be placed on the

dead-plate to coke before it is passed on to the fire.

Ground Plan

Fig. 69.—Mode of Setting Plain Saddle Boiler.

proved to be the best.

Some furnaces, nota-

bly the saddle, wiU

bum any kind of fuel.

Bituminous coal, an-

thracite, coke, and

wood when plentiful,

maybe used for almost

any kind of boiler;

but where good coke

can be obtained it is

undoubtedly the best.

Bituminous coal under

slow combustion is apt

to distil rather than

consume, when the

bars and tubes become choked, and the heat is lost.

Anthracite, like coke, gives off no smoke, and on this

account is suitable for use near mansions, where

smoke would be a nuisance. Moreover, in the com-

plete control of draught it forms an excellent slow

combustion fuel ior large boilers ; but it is not so

well adapted to small ones. The worst fuel is coal

which contains sulphur, for if present to any great

extent, its effect on the plates and rivets is very

rapid and destructive.

Stoking.—Although stoking has been left tiU

last, it is by no means the least important item in

economical hot-house management. A boUer may

Chimney

Too much should not

be introduced at one

time,when the draught

regulated by the dam-

per win increase or

check the escape of

heated gases into the

chimney. A careful

stoker wiU keep his

fire-doors closed, other-

wise a large quantity

of cold air will pass

between the fuel and

the bottom of the

boiler, which it will

cool to a considerable

extent. Fresh air is, however, necessary to combus-

tion, but it should pass through the bars of the grate,

when the heated gaseous matter wiU rise upwards to

the bottom of the boiler, where, if the outlet is neither

too large nor too high, a greater effect will be pro-

duced than if too easy an outlet is allowed into the

chimney. When the fire is burning clear and heats

are up, a furnace can often be shut up quite close

for hours together, when a draught would mean a

loss of fuel and possible injury from overheating.

As a rule constant feeding tends to waste of

fuel, and the introduction of too thick a. layer

necessitates the admission of too much air above

as well as below the fire-bars, while too little
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Fig. 70.— Tank System of Heating.

draught leads to the formation of carhonic oxide

and loss of heat.

The Tank System.—Mr. Eendle, the in-

ventor of one of the methods of glazing without

putty, some years ago introduced a novel mode of

heating, which he termed the " tank system." The

object is to afiord a moist bottom heat to plants

without the aid of fermenting materials, which

are troublesome and expensive. The plan recom-

mended is to construct a tank either of brick, slate,

or other imperishable material, of any width, to

suit the purpose for which it is intended, the length

of the house or pit, and about five inches deep.

The apparatus is very simple, as will be gathered

from a glance at Fig. 70, which represents a long

shallow trough, divided longitudinally as far as a,

some four inches

from the extreme

end. From the

top of the boiler

A, a pipe commu-
nicates with one

of the divisions,

say at t, and from

the bottom of

the boiler another

pipe opens into

the division c.

The first is the flow, the second is the return, and the

apparatus is complete. The hottest water flows by

the pipe inserted in the top of the boiler into the

tank at b ; and simultaneously its place is supplied

by colder water descending through the pipe e,

which enters at or near the bottom of the

boiler, to be re-heated, and so maintain the circula-

tion. The flow and return portions may be in one

trough or tank, with a division along the centre, as

shown in the figure, or a series of tanks may be

carried in diilerent directions, provided all are con-

structed on the same level. Various kinds of

materials have been employed in the construction

of tanks, but owing to the action of the hot water

it is a difficult matter to keep them sound and free

from leakage. Wood has answered fairly well

when well put together, but being perishable, it

does not last long. Iron is a rapid conductor,

moreover it is expensive. Brick, on the other hand,

radiates heat slowly, and on this account is perhaps

the best material that can be used, as the sides of the

tank can be raised to any convenient height, and it

forms the best of all foundations for a coating of good
Portland cement.

Heating by Flues.—Po«»<Jo« of the Flue.—We
are indebted to the Dutch for the introduction of the

detached brick flue, and although we do not often

hear of gardeners giving preference to this mode of

heating, there still exist many good old gardens in-

which well-built flues are in active operation. An

experienced horticulturist and writer who had great

opportunities for testing the merits of the flue, the

tank, and the hot-water pipe system, says :
" If well

bu£t and managed, they have their advantages,

They are less expensive and more quickly heated

than steam or hot-water pipes, and therefore useful

in repelling sudden attacks of frost in plant-pits aiid

green-houses. The space they occupy, and their

heavy appearance, militate against their being used

in green-houses of the first order, unless they are

placed imder the stages or plant fables as in A, or

under the floor as in B (Fig. 71), in which case they

should be carried through a chamber, the sides,

bottom, and top of

which should be

clear of the flue

at least three

inches. The small

quantity of air

thus surrounding

them soon be-

comes heated, and

should be admit-

ted into the house

through neat hit-

and-miss brass ventilators. A similar ventilator

should be built in the waU of the chamber near the

fire-place, by which a fresh supply of air is admitted,

and propels the heated air in the chamber through

the ventilators in the pavement into the house. All

underground flues, however, lose much of their heat

by its being absorbed by the walls which surround

them, and they can only be recommended when it

becomes absolutely necessary that they be placed out

of sight."

In A (Fig. 71) we find the flue running along the

front, where it is partially shut out from view by the

plant table above it, and the warm air, given o£E by the

brickwork of which the flue is constructed, being

light and buoyant, taking the direction of the arrows,

completely cutting ofi the entrance of cold from

without. This, however, is perhaps not the best

mode of diffusing heat throughout a glass structure,

as it is a well-proved fact that the atmosphere of aU

glass-houses is coldest near the roof on frosty nights,

on account of the loss of heat by radiation. More-

over it is doubtful if a flue running along the front

only would be found sufficient for a green-house of

ordinary dimensions ; therefore, assuming that there

is only one doorway, it would be advisable to carry

the flue aU round the interior of the house into the

chimney formed in the back wall at the north-east
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angle, which is also the best position for the stoke-
hole.

^iin^nsions, MateHals,andMode of Comtructiitff Flues.
—Ordinary flues (Fig. 72) are generally made ten to
twelve inches in width and sixteen to eighteen inches
in height internally, more or less, according to the
size of the house and the area to be heated. The
heating capabilities of flues have been variously
estimated

; but as much depends upon the construc-
tion and mode of glazing, no very correct data can
be laid down. It has, however, been calculated that
one fire will heat 3,000 feet to "Vinery temperature
if the structure be

span-roofed, having
all its sides and
ends of glass, while

in the case of lean-

to houses, one fire

will heat 5,000 feet

to stove tempera-

ture. The materials

may include good
ordinary bricks, fire

bricks or tiles, or

fire-clay pipes set

on earthenware
chairs. Stone flags

have been used, but

owing to the liability of

stone to crack under the

force of great heat, they are

not suitable, neither are

they economical. Eire-bricks

set on edge make an excel-

lent flue, which will last for

many years ; but, owing to

the great number of joints

which they contain, many prefer fire-brick tiles, three

feet long, one foot broad, and two and a half inches

thick. These tiles should be set on edge, having

bottoms and covers of similar dimensions, and the

better to secure gas-proof joints, the ends should be
rebated or checked as a carpenter would halve together
the ends of two planks, and the joints well packed with

properly prepared fire-clay or ground mortar. Flues

and tanks should be built upon a solid foundation to

prevent settlements and fractures, as the safety of

the plants depends entirely upon the prevention of

the escape of smoke or noxious gas when sulphurous

fuel is in course of combustion. Those in hot-houses

where the ground has been or is likely to be dis-

turbed should be set on arched piers ; but in ordinary

green-houses they may be placed on a foundation

formed of two courses of common brick laid in grout

or concrete. The bottom or floor of the flue should

be formed of pavement or tiles resting upon bricks

set edgeways, as shown in Fig. 72, so as to raise it

well above the floor of the house. The object sought
in this arrangement is the prevention of damp, which
would have a tendency to cool the air in the flue and
obstruct the draught of smoke and heat, while the
pigeon-hole basement wiU in a great measure do
away with the loss of heat by absorption. The best
covering is made of fire-clay, quite flat on the upper
surface, not hollowed out for the reception of water,

which filters through into the interior of the flue, if

it does not produce scalding steam of a most dangerous
character. Atmospheric moisture is, however, neces-

sary, but this is

best produced by
the use of loose

glazed earthenware

vessels placed on
the covers for the

reception of the

water.^



284 CASSELL'S POPTTLAE GAEDENINa.

gardener miglit pooh-pooli as a make-sMft, but the

enthusiastic amateur would regard as his sheet-

anchor—a cheap apparatus that will enable him to

drive out damp, which is often as fatal as frost itself,

and keep the temperature above the freezing point

when the silent enemy is approaching his treasures.

This may be found in the circular ware flue, which

any handy man can construct for himself.

Heating by Hot-air Stoves.—Although the

name of these is legion, they are not now much used for

heating green-houses, as it is generally admitted that

cold air drawn from the outside, and allowed to pass

over a surface heated above 212°, has an injurious

effect on vegetation. Heating or forcing, however,

is one thing, and keeping out frost is another ; and
in many small structures, corridors, &e., in which a

slow combustion stove

would best answer all

that is required, one or

other of these may
safely be used. AH act,

more or less, upon the

same principle, slow com-
bustion, induced by the

exclusion of air. Some,
however, are more simple

and less costly than
others, and as we are

now trying to find an
economical substitute for hot water, the old and well-
tried Amott's stove must not be overlooked. Like
the tubular flue, it is speciaUy the thrifty man's ap-
paratus, as he can construct it himself, and sleep in
security when it is at work. The late Mr. Eivers,
who used it extensively in his orchard-houses, said

:

" For a house twenty to thirty feet long, by twelve
wide, a stove two feet four inches square, and three
feet ten inches Mgh, and the flre-box eight inches
over, and eight inches in depth, will be amply suffi-
cient. It should be placed in the centre of the house,
within a. foot or eighteen inches of the back wall',
and the smoke-pipe go at once into the chimney out-
side. If it be thought necessary to have the feeding
and di-aught-door outside, the draught-pipe must be
reversed. The stoves should be built with four-inch
brickwork, and good ground mortar; aU the fire-
boxes with fire-brick and fire-clay. A large fire-
lump wiU make a suitable cover or top, and on this a
shallow pan, two inches deep, and two feet square,
filled with water, wiU always prevent the air from
burning, and keep a genial moisture in the house,
(ras-coke is the most suitable fuel"

_

Closed Radiating Stoves.—When a portable
iron stove, which can be removed in summer, fakes

Kg. 73.—Eippingille's Oil Stove System.

precedence of the less sightly Amott's apparatus, a

good representative will be found in the well-known
" Tortoise " stove. In these stoves the admission

and exit of air are always under control, and the fire

is, consequently, not visible. They are generally in-

dependent, the only connection between the stove

and the chimney being an iron pipe for conveying

away the products of combustion, and promoting a

draught. This system, like the preceding, is best

adapted to structures from which all that is required

is the exclusion of frost, and the prevention of

stagnant moisture in damp, foggy weather. When
properly managed these stoves give out a large

amount of heat in proportion to the quantity

of fuel consumed, and, being ornamental, they
are suitable for situations where plant -life is

not the only consideration.

G-as Stoves. — The
preceding modes of

wanning are specially

adapted to amateurs'

green-houses in thecoun-

try, or where gas is not

within reach. But where
this product can be ob-

tained, heating by gas

is a convenient and
cleanly mode of prevent-

ing injury from frost in

green-houses attached to

suburban residences ; and if the products of combus-
tion be prevented from escaping into the house,
the plants growing in it axe in no more danger than
where any other mode of heating is employed.
Numerous methods of heating by gas have been
devised, in the best of them water being gener-
ally the medium of conveying the heat ; but with the
necessary precautions the heat of the stove may be
used direct, as in the preceding forms of apparatus.

Mineral-oil Stoves.—These also may be used
where it is desired to avoid the use of coal, and gas
cannot be had ; but a flue or pipe should always be
provided to carry oflE the products of combustion.
Mr. EippingiUe has patented a very neat and, for its

size, effective arrangement, in which an upright cylin-
drical boiler supplies a small and portable series of
flow and return pipes, about six feet long. The
whole can easUy be removed or changed in position,
and is capable of doing very efficient and valuable
work in a small house. The whole arrangement
is shown in Fig. 73.

Mr. Deard and others place a small boiler behind
one of the grates in the dwelling-house, and lead an
inch or two-inch pipe from it for the heating of small
green-houses, &c.
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HOUSE, AREA, AND WINDOW
GARDENING.

By WiniAM Thomson.

PLANTS IN ROOMS.

Plants for Invalids.—Those of our readei-s who
are in the enjoyment of good health will doubtless

willingly consent to our attention heing first devoted
to the requirements of those who are unahle to partake

of out-door amusements, and who desire to know to

what extent they can indulge in gardening in a room.
Invalids have bought certain plants, or had them
given to them ; they wish to know which plants will

live longest and give the most satisfaction under the

circumstances ; and they desire to be informed how
they are to keep those plants in health, and how to

recover them when they get out of health. In short,

they want the greatest possible amount of pleasure

with the smallest expenditure of time and the least

possible fatigue.

An invalid cannot always give regttlar attention to

matters horticultural i hence those plants which will

bear some neglect, and yet look not much the worse

for it, are evidently the sorts which should be recom-

mended for such positions. In this category few will

dispute our claim to give the first place to the India-

rubber [Fieui eliistiea.) It would be difficult to find a

plant whose wants are more easily satisfied. Only

take care that there is always some water in the pan

in which the pot stands, and that the dust whichway
have settled on the leaves is occasionally sponged off,

and nothing more is required. It must be taken for

granted that it is a healthy specimen when received,

that it has been properly potted, and that it has not

come straight from a hot-house where it has only

just made its first roots, but that it is well rooted and

has been properly hardened off. If the roots ai-e

kept well supplied with water, and the' leaves are

kept clean, this plant will retain its leaves for a long

time in perfect health. On the other hand, if the soil

is allowed to get dry a few times, or the dust allowed

to accumulate on its foliage, the plant will in due

time show its disapproval of such treatment by shed-

ding its lower leaves and forming brown spots upon

those which remain. But under fair treatment it

will continue to improve in size and appearance until

its roots have not room for further growth, and then

it must be sent away to be moved into a larger pot

shifted, as gardeners call it—which is too laborious

a work for an invalid to attempt.

The next place upon the list of invalids' plants

must be awarded to Aspidistra lurida ; the variety

which has broad white bands down its long leathery

leaves is very ornamental. This species came from

China some sixty years ago, and is particularly inte-

resting from its most unusual mode of floweiing ; this

takes place in July or August, when upon looking at

the base of the leaves you wUl find little purplish-

brown saucer-shaped flowers, so nearly the colom- of

the soil, and so little projecting above the surface of

the soil, as to escape the observation of most people.

Though so unlike a Lily in appearance, it really be-

longs to that beautiful order of plants. It should

not stand in water like the India-rubber tree, but

should be occasionally watered, so that its soil is

not allowed to become either very wet or very drj^

;

and its leaves must be kept clean by washing or

sponging.

Another plant which can be recommended as re-

quiring little attention beyond judicious watering

and sponging, is the Scarborough LUy (
Valotta

purpurea), which can be grown in the same pot for

three or four years, if properly planted at first. It

probably will not flower the first year after being

potted, as it requires time to nearly fill the pot with

its roots before it throws up a flowpr-spike ; but when
it does bloom, its crimson AmarylHs-like blossoms

amply reward the grower for a little patience.

As a contrast to this in many ways we next men-

tion the large white Arum [Sichardia athiopica),

often called Calla or WTiite LUy. It likes plenty

of water and its leaves kept clean; and then it

repays one with fine white trumpet-shaped flowers,

of the form of the Lords and Ladies in our hedge-

rows, only much larger. It does best in a rich

light soU.

Other plants, suitable for growing in a room, and

dependent for their well-doing much upon the use

of a sponge over their leaves periodically, are to be

found amongst Falms, Dracaenas, Aralias, andmany
other genera with smooth leaves. There are, how-

ever, very many plants which cannot be kept clean

in this way. These must be occasionally sent out of

the room in which they are kept, to have the dust

blown off their leaves with a pair of bellows, or

washed off by being held sideways over a sink,

and watered from a watering-pot with a rose, taking

care that the water has the chill taken off before

it is used. Of these, one of the most ornamental is

Acacia lophantha, or more correctly, Albizzia lophan-

tha, a. Mimosa-like plant, with very elegant foliage,

and almost hardy. Another pretty plant, with

feathery leaves, is GrevilUa robusta, but this is liable

after a time to shed its lower leaves, in which case

it loses much of its beauty.

Attention has recently been called by Mr. Capam

to the usefulness of Tacsonia Van Volxemi as a room

plant. He grows it in a pot in an unheated green-

house from May to September, and keeps it in a

sitting-room window for the rest of the year ; it

begins to flower in August, and notwithstanding
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that the aspect of his window is east, it continues

to bloom until December. It will grow in ordinary

potting soil, and requires shifting into a larger pot

from time to time, as the growth of its roots renders

this necessary. A little manure sprinkled over the

soil and washed in helps it during the growmg sea-

son It clings to wires arranged for it to cUmb upon,

and can be removed from these wires without much

difaculty when it is wished to move the plant. The

wires in the window had better be fixed there, in-

deed a single stout wire is sufficient for the purpose,

and it would be desirable to have this wire looped at

intervals of eight or ten inches, in order to be able to

tie the branches up firmly. It requires to be regu-

larly watered, inattention to this causing the leaves

to flag and the plant to become sickly. It is much

benefited by being laid out on the grass once or

twice during the year on mild days and weU syringed

with water, taking care that the water is not colder

than thfe atmosphere.

Palms, or at least such of them as do not need a

high temperature, are particularly suitable for cul-

ture in rooms, since their roots are contented with

pots of a smaller size proportionately than most

plants, and their foliage is easily kept clean. They

may for general purposes be divided into two groups,

those which have fan-shaped leaves, and those which

have plume-like or feathery leaves. The former

group contains many kinds whichwiE grow in rooms,

but as a rule they take up too much space. The

latter group are free from this drawback, and occupy

very little space in proportion to the effect which

they produce. '

Wherft, there is room for Fan Palms, a selection

from the'^ifQUowing list should be made :

—

Latania borlionica.

Sabal Adansonii.
Sabal Palmetto.

Gliamaarops excelsa

.

Ghameerops Fortunei.
ChamEBrops humUis.
Corypha australis.

The best amongst the pinnate-leaved Pahns for

growing in rooms are

—

Areca Baueri.
Areca sapida.
ChamBBdorea elatior.

Chameedorea lunata.
GhamGedoi-ea Schiediana.
Iriartea andicola.

Jubtea spectabilis.
Phoenix dactylifera.
Phoenix recmiata.
PhcBnix sylvestiis.*
Seaforthia elegans.

Cyrtoniium caryotideum.
Savallia canariensis.

Davallia pyxidata.
Boodia aspera.
Doodia caudata.
Boodia lunulata.
Xiastrea opaca.

Nephrodinm molle.
Platycerium alcicome.
Polystichum capense.

Pteris oiguta.
Fteris cretica.

Pteris serrulata.

Ptens tremula.

Woodwardia radicans.
Woodwardia orientalia.

If space can be found for such large-growing forms

as the following, they are well worth attention :—

Phlebodinm aureum.
Phlebodium sporodocar-
pum.

Amongst British Ferns there are not many that

mO. grow well in a room, the atmosphere being too

dry for them. Yet there are some that can be grown

if the pots in which they are planted are more than

half fuU of drainage, and are kept standing in shal-

low pans of water. By this arrangement the roots

do not get down into the water, but are always in a

moist atmosphere. In this vray it would be well to

try:

—

Ferns generally are not suitable for room cul-

ture, unless covered with a glass shade, which is a

mode of cultivation that will be treated of separately.

There are nevertheless numerous exceptions to this

rule, and among them may be mentioned some very
curious and beautifiil forms.

Among foreign species the following may be re-

joramended ;

—

Aspleuium lanceolatuih.

Asplenium marinum.
Athyrlum filix-foemina.
Cystopteris fragiJis.

Ijastrea cristata.

Lasrtrea dilitata.

Ijastrea Fcenisecii.

Lastrea Oreopteris.
Lastrea ffpini^osa.

Lastrea Thelypteiis.
IJastrea uHginosa.
Osmunda regalia.

Polypodiom Fhegopteris.

The following British Ferns should be planted

similarly, but should not stand in pans of water :—

•

Asplenium Adiantum
nigrum.

Asplenium fontanum.
Asplenium Trichomanes.
Ceterach officinarum.
Lastrea filix-mas.

Polypodium Dryopteris.

PolypodiumKobertianum.
Polypodium cambricutn.
Polystichum aculeatnm.
Polystichum angnlaxe.
Polystichum lobatum.
Scolopendrium vulgare.

Adiantum cuneatum.
Adiantum pedatum.

Aspleuium bulbifemm.
Gyrtomium falcatum.

The soil in which Ferns generally delight is peat

with a little loam, leaf-mould, and silver sand ; if the

peat is sandy, it may not be necessary to add any

silver sand ; but if the peat is fibrous, sand must be

added to keep the mixture open and allow a certain

amount of air to get to the roots.

Although most Ferns like a damp atmosphere to

grow in, yet there are many (like the Wall Hue Fern,

which is common upon old walls, and the hay-scented

Cheilanthes fragrans, which grows in the cracks of

hot rocks) which will do well if their little roots can

get down between pieces of porous stone, where
there is always a slight and uniform moisture. If

they can get this, they will put up with very varied

conditions of the atmosphere in which their fronds

happen to be.

Those who have a green-house which they can use

principally for Ferns, would find it a good plan

to grow one or more small groups of Ferns mixed in

a box, whicb. may be ornamented round the outsides

in various ways, and which is then available for

moving into sitting-rooms, halls, or staircases for

temporary decoration. The annexed engraving
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shows how this may he done with a large group.
SmaUer groups are, however, more manageable, and
more easUy moved. Many kinds of Ferns will stand
being located in a sitting-room for five or six hours
daily, if they are permitted to pass the rest of the
twenty-four hours in a proper Fernery.

Bulbs.—The flowers of bulbs generally are so

having been put into the pot, and a little moss
laid over it, the pot is to be filled thiee-fourths full

of the compost mentioned, which should be pressed
gently down but not made hard. Over this should
be placed a layer of silver sand half an inch thick,

on which the bulb or bulbs should be arranged;
after this the pot is to be filled up with the soil,

some bulbs being completely covered, while others

IjAROE Group of Feb>s,

beautiful, and the perfumes of many of them are so

delicious, that it is worth while to practise the best

modes of cultivating them within our means and

opportunities.

The soil which will be found most useful consists

of six parts of old fibrous turfy loam, one part of

well-decomposed manure, and one part of rotted leaf-

mould; to this must be added a little sSarp silver

sand, more or less, according to the requirements of

different plants.

The pots for bulbs should be five inches across and

six inches deep. This size will hold one large bulb,

or from three to six smaller bulbs. Good drainage

require the point or neck of the bulb to be left

exposed. The most successful growers then place

the pots upon some hard dry pathway or yard, and
bury them in ashes, where they are kept for six

to eight weeks, the ashes being ten or twelve inches

over the pots. This treatment appears to check

stem-growth, and to encourage root-growth. It

also keeps the soil uniformly moist, and at a uniform

temperature.

Many room-gardeners may not be able to adopt

this plan; it therefore becomes needful to do the

next best thing, and that is to stand the pots in

a dark cellar for a similar length of time ; when the
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stem begins to grow they may he moved into lighter

quarters, but not too suddenly. Where it is not

convenient to put the pots into a cellar they may be

placed in a dark cupboard ; but this is not so good

for the bulbs, as the soil is liable to get too dry.

Where only a few bulbs are grown the pots can be

put into deep boxes, and covered with ashes, which

however must be damped (but not soaked) with

water before they are used. Cocoa-fibre is a very

good covering, and much cleaner than ashes.

A very useful substitute for soU, and much less

likely to make a mess in a room or on a window-

ledge, is a preparation of cocoa-fibre and charcoal,

sold by Barr and Son, 12, King Street, Covent

Garden. This, however, is only suitable for Hya-

cinths, Crocuses, Tulips, and other bulbs of a similar

form ; it will not do for tuberous-rooted plants, such

as Agapantlms or Ahtrameria.

Another substitute for soil is common moss ; in

this many bulbs can be grown in pans, and when
they are in bloom they form pretty ornaments

for tables, both in the dining-room and the drawing-

room. We mention both these rooms because they

require to be treated differently with regard to

certain plants. In a drawing-room you can move
about and change your seat if you find yourself un-

pleasantly near to a flower with a strong scent ; but

in a dining-room a guest must, at least at meals, sit

in the place appropriated to him ; consequently,

highly-perfumed plants should be relegated to the

sideboard, and not be placed on the table where they

may be disagreeable to some people.

Bulbs will also grow well in pans of sand or

gravel, provided that the pan is kept filled with

water ; this mod,e of cultivating them differs, how-
ever, but slightly from that of growing in vessels

containing water only.

The first place amongst bulbous plants must
be given to the Daffodil (Narcissus), of which,
according to the latest Usts, there are now more
than 500 named varieties. More than forty years

ago. Dean Herbert, who was an ardent admirer
of " Daffydowndillies," wrote :

" It is desirable to

call the attention of the humblest cultivator, of

every labourer, indeed, or operative who has a spot

of garden, or a ledge of window, to the infinite

variety of Narcissi that may be raised and most
easUy in pots at his window, offeiinglxim a source of

harmless and interesting amusement, and perhaps a
little profit and celebrity."

Next to these we may name Syacinths, which
combine various colours with beautiful perfume, and
are equally hardy and as easily grown in pots.
They may also be grown in tall glasses specially
made for the purpose. These should be nearly
filled with water, and the bulb placed on the top, so

that its lower side only just touches the surface

of the water. A few small lumps of charcoal should

be put into the water to keep it sweet. Very fine

specimens of Hyacinths may be grown in this way.

When they get six or more inches high, they will

require to be supported by a strong wire to prevent

the plant toppling over.

Crocuses are the cheapest of aU bulbs, and now

that they can be bought of mixed colours at the rate

of seven for a penny they may be truly called the

poor man's flower. Blue, purple, golden-yellow, and

white are the prevailing colours of the Dutch Crocus,

which flower in Februarj- and Slarch, and some

varieties of these are beautifully striped or tipped

with another colour. There are other kinds which

flower in the autumn, and also some winter-flowering

sorts; these are mostly rare species, and conse-

quently high-priced, costing irom a shilling to

eighteenpence each bulb. At the same time they

are reaUy not dear plants even at this price, con-

sidering the length of time which they remain in

bloom. Inasmuch as their cultivation is of the

simplest character, and they are to be had in flower

in-doors from September^.all through the winter up
to April, there is no genils of plants which commends
itself more strongly to in-door gardeners, and espe-

cially to young amateurs. One very unusual char-

acteristic in Crocuses must bevnoticed : though they

shut up their blooms early in the evening, and remain

in that state until the next morning's sun causes

them to open again, yet if the room in which they

are grown or placed is lighted in the evening, their

flowers will expand and remain open for some hours.

Tulips, both single and double, are well worthy of

being cultivated in pots, and may be had in flower

from December to May. Their colours are crimson,

scarlet, pink, yellow, and white. They give fine

showy flowers, but are not so neat and compact
in their habit as Hyacinths.

Snowdrops are amongst the earliest of spring-

flowering bulbs, and their graceful white blossoms -

are always favourites. One of the most satisfactory

ways of growing them is in pots large enough to

hold three bulbs of either Hyacinths or Tulips
sunounded by a ring of Snowdrops. After these
last have bloomed, they leave a profusion of green
foliage, which forms a bed through which the larger
bulbs stand up and flower subsequently.

The Snowjiakes may be described as taU-growing
Snowdrops with a more elegant habit of growth.
The Spring Snowflake is nine inches high, and
flowers just after the Snowdrop is over. The
Summer Snowflake grows eighteen inches high, and
is in bloom during May and June. The Autumn
Snowflake grows about the height of the Snowdrop,
and flowers in August and September.
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Scilhs, or Squills, are very satisfactory bulbs for
treatment in pots. S. bifolia is the first to blossom
in early spring, and has a little spike of small
purple flowers. The next to follow is S. siberica

the flowers of which are more like Snowdrops
in form, though not quite so large, while their
colour is bright coerulean-blue. After this comes
S. amce^na, which has the form and habit of S. Hfolia,
but is rather taller, and the flowers are dark blue.
Then S. eampanulata comes in ; this is the common
blue Squill of gardens, which is sometimes found
white, and occasionally pale pink. About the same
time (that is, in May) the Blue-bell of our hedges
and woods, S. nutans, is also in bloom. All these
are very pretty pot-plants for rooms.

Bulbs of Gladiolus reward the grower with tall

spikes of showy flowers of several colours. They
should be put into pots in April, and they will

. bloom in August and September. Growing as they
do from three to four feet high, they are not
suitable for small windows. The colours are white,

yellow, pink, and scarlet, and some flowers are

beautifully striped, spotted, or mottled. Gladioli

require a richer soil than most bulbs, and should

therefore have a, larger proportion of well-rotted

manure in the compost in which they are planted.

When growing, they will be all the better for an
occasional watering with liquid manure.

Lilies.—To grow these well in pots, they must be

plafited two inches below the " surface of the soil

and the pots must have plenty of crock for drainage

;

hence the pots must be large and deep. The soil must

be a mixture of loam and sand, and to this mixture

must be added £in equal quantity of good peat or

good leaf-mould. "UTien planted, the pots should be

covered with and plunged in ashes, and kept there

imtil one or more leaves show through, when they

may be removed to the room or window in which

they are to flower. A little clear liquid manure

given once or twice a week, in addition to any

watering that may be necessary, will be a great help

to the bulbs in the production of fine flowers. Some

of the larger Liliums, such as L. awatum and L.

eandidmn, are so strongly scented that they are

scarcely suited for a room, but most of the others

may be grown satisfactorily.

We must limit our remaining remarks upon bulbs

suitable for in-door culture to the mere mention of a

few other very desirable plants. Anoniatheea eruenta

is a pretty little grass-leaved plant with small bright

scarlet flowers. Camassia esculenta has star-shaped

blue flowers on long graceful spikes. Chionodoxa

LucUiie is another blue-flowering bulb of great

beauty. Colchicums have rose-coloured flowers in

the autumn, in form resembling a large Crocus, but

without leaves. Crocosma aurea has bright orange

67

blossoms, and is very graceful. Byaduthus ame-
thystinus is quite a dwarf amongst its kind, only six

inches high, witix beautiful amethyst-blue flowers.

Byacinthus candicans grows from three to fiv6 feet

high, and has a long spike of elegantly hanging
white bell-like flowers. Imantophyllum miniatum is a
noble Amaryllis-like plant with clusters of orange-
crimson blossoms. Milla (or Triteleia) all the
species are beautiful and easily grown, the flowers

being either white, purple, or lavender, shaded
or striped with a darker colour. The species of

Nerine have either crimson or scarlet blossoms, and
are all well worth growing. Ornithogalum eaudatum
is the Onion-plant so commonly seen in cottage

windows ; there are other species much more orna-

mental. Schizostylis coeeinea has spikes of scarlet

flowers, much resembling a very small Gladiolus.

Zephyranthes are dwarf Lily-like plants, with either

rose-coloured or white blossoms. (For further details

see chapters on Bulbous Plants.)

Succulents, as plants with thick fleshy leaves

are called, may be styled the donkeys of the veget-

able kingdom, since they wiU stand neglect and
ill-treatment better than any other kinds of j)]ants ;

they will exist on the poorest root-food, and will

even live for long periods without any, while, as to

drink, they may almost be said to be total abstainers.

They are found principally upon sandy plains in

tropicaland semi-tropical countries, chiefly in Mexico,

South America, and Southern Africa, in places where
they are exposed to great heat, and get little or no

rain or refreshing dews. These being their natural

conditions, they can be strongly recommended for

window-culture, since they do not require that

amount of regular and systematic attention which is

a matter of life and death to most plants. Especially

are they the plants for amateurs who are often away
from home, and for invalids who are occasionally too

unwell to attend to them. It must not, however, be

supposed that they will look as well and flower as

freely if neglected as if properly attended to ; on
the contrary, they well repay one for care and atten-

tion. Sandy loam, mixed with brick rubbish or

broken and smashed bricks, is the soil generally

suited to these plants ; some of them are the better

for a little leaf-mould. If the air be not too dry

they will extract from it nearly all the moisture

they require for their growth; any deficiency in

this respect must be made good by occasional slight

waterings of the soU ; but this must be done very

sparingly. On the other band, while it is an easy

matter to cause them to rot off by giving too much
water, it is difficidt to provide them with too much
sunlight, since in their natural habitats th?y know
as little about shade as a Gold Coast native knows
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about snow. A pair of tellows is an invaluatle

tool to the grower of Succulents in rooms, for it

should be in frequent use to keep the plants clean

and free from dust.

Amongst Succulents the most easily procurable

belong to the Crassulaceous order. Bnjophyllums

axe curious, with greenish-purple flowers appearing

in June, and grow two feet high. Cotyledons are

summer-blooming, growing about one foot high, and

laving flowers either red, orainge, yellow, or white.

Crassulas are mostly white-flowered, and generally

bloom from June to August, though one species

(C. lactea) flowers in December and January, and is,

therefore, especially to be recommended. Very few

exceed nine inches in height. JScheveriaa are larger

plants, growing from one to two feet high, and

flowering principally in the autumn ; their colours

are scarlet, red, orange, or yellow, and they are

always admired. Crassula [Kalosanthes) eoccinea has

grand trusses of crimson or scarlet flowers, and lasts

a long time in bloom, beginning in Jime. It grows

about one foot high. Faehyphytum is grown princi-

pally for the thick, fleshy glaucous leaves, which are

very singular. Crassulafalcata, also known as Eochea

falcata, has .curious hatehetshaped leaves of a mealy-

green, and very elegant trusses of showy scarlet

flowers in July. It wiU grow to the height of four

feet, but blooms freely when only a foot high.

Seiums are almost endless in the number of species

and they are mostly white-flowered, though some are

yellow, pink, and purple. They are very dwarf,

principally from three to six inches high, and very

interesting. Sempenimims are chiefly yellow, al-

though species occur with purplish and reddish

flowers. They bloom in June and July, growing

from six inches to two feet high.

Another very numerous group of Succulent plants

occurs amongst the Cactacece, most of which ai'e

covered with spines or prickles. "Wbilst the Crassu-

laeece are remarkable for the curious forms of their

leaves, the Cactacece are noteworthy for the singular

growth of their stems and branches, and for the

absence of any leaves. Cereus is a large genus, con-

taining many stately plants, vrith magnificent flowers,

and also some dwarf species, not exceeding two feet,

suitable for rooms. Amongst the latter- tiie colours

of the flowers are various enough to please most
people, scarlet, red, rose, pink, purple, orange, yellow,

white, and most of them flower during the summer
months. Echinopsis and Echimeactm may be taken
together, being very much aUko. Most of them are less

than six inches high, and the flowers are chiefly yel-
low or red, and very beautiful. Epiphyllum has a
very peculiar arrangement of jointed leaf-like stems,
looking just like a flattened green worm, and remind-
ing a zoologist of an enormous Tsenia. From the

very dwarf growth of these plants it is usual to graft

them on an allied plant called Pereskia, known also

as the Barbadoes Gooseberry, from its having globose

fruit. Placed upon these stems, nine or ten inches

high, the Epiphyllum grows into an umbreUa-shaped

head, and its pink or crimson blossoms hang from

the ends of the branches and produce a very lovely

effect. Though it is doubtful if they would form

flower-buds in a room, yet plants in bloom can be

kept so for a long time. They bloom from June

until late in the year. Mammillarias form a strong

contrast to the plants last mentioned, since they are

rarely more than a. few inches high, and are a

globular mass of nipple-formed projections or

tubercles, with a few bristles at the point of each

nipple. The flowers of the majority of the species

are white, yellow, or red, and they are summer-

blooming, the flowers coming up between the

tubercles in a most singular way. Melocactvs much
resembles Echinocacttis in general form, and the

flowers are usually red. Opuntia, of which the

Cochineal plant and the Prickly Pear are examples,

has branches composed of ovate flattened joints, and

flowers principally yellow. Pereskia is distinguished

from most other plants of the Cactus family by

having a woody stem instead of a fleshy one, and by

having leaves ; the plants are curious, and the flowers

are either white or red, coming out late in the

autumn. Phipsalis has curious long, slender, jointed,

leafless green stems and branches ; flowers minute-,

and yellow ; these are very singular plants.

Cacaiia and Kleinia are members of the large

natural order Compositce, though no one would

ever guess such to be the case unless they examined

the flowers. The jointed stems of Kleinia articulata

are so perfectly round that it has been called the

Candle Plant. Flowers yellow.

Agave is the genus to which the American Aloes

belong, and is placed in the natm-al order Amaryl-
lidaeea, while Yucca and Aloe are members of the

Lily order. Plants of these three genera have

such a strong general resemblance that they are

often confounded. The Aloes (which are Cape of

Good Hope plants) and the Agaves are only suitable

for very large rooms, haUs, or porches ; but the

Yuccas are smaller, and of a more useful character

for ordinary rooms.

Gasteria. and Saworthia are the last Succulents

which we shall mention ; they are Liliaceous plants,

both from South Africa. The former has its warty
leaves gro-wing alternately in the same plane, and
looks as if it had been pressed into this form between
two boards. There are mapy different species, all of

which have pretty scarlet or red flowers on long
slender stems, all blooming in July. On the other

hand, the flowers of the Haworthias are aU grey and



THE WOOLLY CLEMATIS (CLEMATIS LANUGINOSA).

A very fine large-flowered hardy climber from

China, belonging to the order of Crowfoots.
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inconspicuons; but then tke little tults of rough-
pointed leaves are very pretty, and look like diminu-
tive Aloes. They all flower in the summer. (See

further Green-house and Hot-hotjse Plants.)

Annuals, in very great variety, may be grown
from seed, and prove a source of much pleasure.

The pots should have plenty of drainage, and a
little piece of moss .over the drainage to prevent the

earth being washed down amongst the crocks, which
might stop the surplus water from running away,
and thus destroy the object for which the drainage

was put there. The soil should be good loam, with
a little leaf-mould and silver sand in it, and this

should be pressed into the pots firmlj"-, but not too

hard. Having thus fiUed the pots three-parts fuU,

lay on the top a few seeds, about twice as many
as you intend to gxow in the pot, taking care that

two seeds do not lie side by side, or close together.

Dust gently over the seeds enough sandy mould to

just hide them, and then, should the soil be very

dry (otherwise the seeds are better without it), water

with spray from a brush. "When the seedlings

begin to grow half of them must be pulled up,

leaving, of course, the strongest to grow on.

The following list contains a good in-door selec-

tion of dwarf Annuals, of many of which there are

numerous beautiful varieties that will .riphly reward

the patient and careful cultivator :

—

Selected Annuals, Dwakt and Erect.

Acrocliniuia roseum.
Bartonia aurea.
Calendula pluvialis (Cape

l^l^Lrigold.

CalliopsiB bicolor.
Oentanrea Cyanus (Corn-

flower).
Clarkia pulcliella.

Chrysanthemum carinatum.
Cbllmsia bicolor.
Convolvulus minor.
Delphinium Ajacis (Lark-

spur).

Dianthus chinensis (Indian
Pink).

Eschscholtzia califomica.
Gaillardia picta.

Gilia tricolor.

Godetia grandiflora.
Kaulfussia amelloides, or
more correctly, Charieis
heterophylla.

Leptosiphon androsaceus.
Lupinus Cruikshankii.
Nemophila insignis.

Papaver rhseas.

Phlox Drummondi. [etteX
Beseda odorata (Mignon-
Bhodanthe Manglesii.
Salpiglossis sinuata.
Saponaria Calahrica.
Schizanthus pinnatus.
Sphenogyne speciosa.
Tropseolum minor. (Nastur-
tium).

Viscaria oculata.

If it be wished to grow tall climbing Annuals,

there are none better, or more easily grown, than the

following :

—

Climbing Annuals.

Convolvulus major.
Eathyrus odoratus (Sweet
Pea).

Tropseolum aduncum (cana-
rieusis).

T. majus (Nasturtium),

These must be provided with strings, wires, sticks,

or boughs to climb up, if we would see them in their

greatest beauty.

ChrysantliemuniB are excellent plants for

Bultivation in pots, and are most useful on account

of their coming into blossom late in the autumn,

when few other hardy flowers are to be had. Frost

spoils their blooms, and wiud and rain bruise them

;

but if brought in-doors, before bad weather has

injured them, they will keep in flower for a long

time, and last well into the new year. Cuttings

struck in October are said to make the best plants for

the following year; but it is much less trouble to

break up an old plant in March, and then to pot

rooted pieces, which will make fine plants by the

middle of summer. In order to get plenty of

flowers, the points of the shoots should be pinched

oflr as they grow, but this pinching must not be

continued after the end of July. Cuttings should

be struck in sandy loam and leaf-mould. Rooted

cuttings and divisions of the roots should be planted

in stifl: loam mixed with well-rotted manure. Potted

plants should be well watered all through the

summer, and liquid manure may be given occasion-

ally until the flower-buds begin to show their colour,

after which no more manure-water must be given.

Syringing over the leaves night and morning

during hot weather is of great assistance to the

plants. If the roots are once allowed to become

quite dry it wiR materially affect their blooming.

There are two kinds of large-flowered Chrys-

anthemums, the Chinese and the Japanese, the

former flowers being very regular and symmetrical

in form, while the latter are ragged and irregular,

though of brilliant and attractive colours. The
smaU-flowered Chrysanthemums are called Pompones,

and grow two or three feet high. They are, there-

fore, more suitable for window-sills and other ex-

posed situations than the large-flowered sorts, which,

from their habit of growing much taller, axe more

liable to be injured and blown down by high winds.

There are now to be had a great many named
varieties of each of these three sections. It will be

better, however, if house and window gardeners

confine their attentions to a few good sorts which

are known to be free bloomers; of each of these

they can propagate as many plants as they choose.

Amongst Pompones there are none to beat the

following :—Adele Frizette, fringed Klac ; St. Michael,

yellow; Marabout, fringed white; MdUe. Marthe,

white ; Bob, dark brown ; Cedo nulli, white, with

brown tips ; Miss Julia, dark chestnut ; Louise,

crimson ; Adonis, rosy-purple ; Mr. Astie, yellow.

A small selection of large Chinese sorts may be

taken from the following Hst:—George Glenny,

goldon-amber ; Mrs. Eundle, white; John Salter,

red-ciimamon ; Julia Lagravere, deep crimson; Virgin

Queen, white ; Lady TaUourd, rosy-hlac ; Jardin des

Plantes, golden-orange ; Venus, rosy-lilac peach.

The following are among the best of the Japanese

sorts:— Elaine, white; James Salter, clear lilac;
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Bed Dragon, chestnut-red ; La Frisure, rose ; Peter

the Great,' yellow ; Fulgore, rosy-purple ;
Fulton,

bright yeUow ; Oracle, dark rosy -purple. (For »

wider choice see under Florists' Flowers.)

Hardy and Half-Hardy Plants.—Amongst

many others which might be named as suitable for

growing in pots, in rooms, the following are some of

the best, since they are all evergreen. For the

benefit of those who may not be acquainted with

these plants, their height, colour of flowers, time

of flowering, and soil are given :

—

Acacia armata, 3 ft., yellow ; May ; sand, loam,

and peat.

Agapanthus mnhellatus, 2 ft., blue ; July ; rich

loam, old manure and sand.

Cassia oorymbosa, 3 ft., yellow ; July ; loam and

sand.

Coronilla glaiica, 2 ft., yellow; July; peat and

loam.

-Ct/stistis raeemosus, 3 ft., yellow; summer; any

good soil.

Myrtus communis, i ft., white ; July ; sandy loanj

and peat.

Nerium Oleander, 6 ft., pink ; summer ; any rich

light soil.

Othonna er^ssifoUa, 2 ft., yellow ; September ; rich

light soil.

Solaniim Cc^sicastrum, 1 ft., white ; scarlet berries

in winter ; rich soil.

Plants for Hanging Baskets.—There is no

prettier finish to a window, in which plants are grown,

than a well-furnished basket hanging from a hook

fixed on the top of the window-frame, or in the

ceiling just above it. Some people put several

plants into one basket, but we give the preference to

one well-grown plant.

Fig. 19 represents a plant of iSedmn Sieboldi,

which is an excellent basket-plant, always looking

neat and prim. The Ivy-leaved Pelargonium,

shown in Fig. 20,' has a more irregular habit, and

on this account will by some be preferred ; some

good varieties of it can now be obtained, with double

as well as single flowers, crimson, lilac, pink, and

white.

The following plants may also be used for hanging

baskets : — Ivies, especially the small varieties,

Linaria Cymhalaria (the Ivy-leaved Toad-flax),

Saxifraga sarmentosa (sometimes called the Wander-

ing Jew), Campamtila gargamica, C. fragilis, C. Bar-

relieri, Isulepis gracilis, Sedum Anacampseros, S.

earnosum, Seneoio mikanioides, Tropmohim (Nastur-

tium), T. canariense, lobelia insignia, Lysimachia

Nummularia (Moneywort, or Creeping Jenny), and

many others.

Herbs and Aromatic Plants.—Most of the

plants which are grown in rooms are selected for the

sake of the beauty of theii flowers, some for the

iragi-ance of their flowers, and a smaUer number for

the beauty of their foHage. We do not remember to

have ever met with a collection of pliints which have

been cultivated for the pleasant perfume given ofE

by their leaves ; and yet an interesting group might

be chosen for this purpose. The following would be

worth growing : — Common Lavender (Lavrndula

Spica), Winter Lavender {SmioUna Chamaicyparia-

sus), Rosemary [Rosmarinus officinalis), Basil {Ocimum

Basilicum), Sage [Salvia officinalis). Balm [Melissa.)

officinalis), Spear Mint [Mentha «inrfi«). Pepper Mint

(Mentha piperita). Common Thyme [Thymus vulgaris),

Lemon Thyme [Thymus cj<7-io«?o?-M«),Woodruff [Aspe-

rula odorata) , Sweet Marjoram [Origanum Marjorana),

Lemon-scentedVerbena [Aloysia eitriodora).

Under the head of Herbs we must not omit to

mention Parsley and Watercress, which can be

grown in rooms, in saucers or shallow basins of

water. Mustard and Cress are often grown in plates,

on pieces of flannel kept weU saturated with water.

There are certain plants which have blooms so

highly scented as to be very objectionable to some

people, and even to make them ill if obliged to

remain in the room with them. Amongst these

must be included Hyacinths, Polyanthus Narcissus,

Oleander, Mignonette, and some kinds of Lilies,

esjjecially Lilium auratum.

The foregoing are all sweet-scented, and so

strongly odoriferous that many people do not care for

much at a time of such perfumes.

But there are plants whose blooms give out odom-s

that are quite disgusting, such as the Camion Plants

[Stapelias), and some kinds of Arum [A. crinituma,ni

A. Dracunculus). These smell Hke putrid meat, and

ought never to be grown in rooms, the beauty and

curiosity of their flowers notwithstanding.

Cinerarias are not desirable for growing in a room,

inasmuch as they soon get infested with aphis. Heaths

also [Erica and Bpacris) seldom do well for long,

and the same may be said of many plants from New
Holland ; all these seem to want purer air and more
light, and they show their dissatisfaction by shedding

their leaves.

Effects of Gas on Plants.—It is usually

considered very undesirable to burn gas in rooms in

which plants are kept, and it is supposed that they

cannot live long under such conditions. This,

though partly true, is not wholly so. It is true of

some plants, but by no means of all. The facts of the

case are clearly explained by a writer (J.S.W.) in

The Garden newspaper, who says ;
" Many people,

both in town and countrj', keep plants in their rooms,
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and not a fow gxow them, there from one year's end
to the other. Of course plants do not thrive so well

in dwelling-rooms as in the green-house, and a, very-

common impression exists that gas-light is particu-

larly obnoxious to them, for the gas itself does not

reach the plants ; if it did, the rooms would he unfit

for human beings, as well as for plants. When
plants fail it is put down to the gas, and not a few

are dissuaded from attempting the window culture of

plants, and room decoration, for that reason. My
conviction is that the gas is often wrongly hlajned

for the damage. In fact, it is difficult to understand

how gas itself can afEect anything in a room, because

These and many other evidences have convinced me
that far more blame is put upon gas than it deserves,

and that no one need be afraid of attempting the

culture of plants in rooms Hghted by it, prorided

they wiU attend to the wants of plants in other ways.

In a small cottage, I know of two^ Acacias that

have been growing on the window-sill for about five

years, and are only about two yards from a gas-

burner. They are put out in front of the window
in summer for about two months, but during all the

rest of the year they are in the room, and do well.

" What really destroys plants in rooms is mis-

management, and want of light and air. No plant,

'Fig. 19.—Sedijm Sieboldi. Fij, 20.—Ivy-leaved Pelargonium.

it is consumed as fast as it is discharged from the

burner, and never enters the room as gas at all where

combustion is complete. That the heating and

drying effect of the gas-flame does afEect plants is

probable, but, except in degree, it does no more harm

than the light from a lamp, a candle, or a coal fire.

'
' From what I have observed I am prepared con-

fidently to assert that both cut flowers and growing

plants may be kept in gas-lighted rooms for a long

period, if other conditions are right, although, of

course, some species succeed much better than others.

My sitting-room is well lighted by gas, and there is

also a fire constantly burning every day during the

winter, and when the weather is cold. Yet in this

room, even on the mantelpiece above the fireplace,

I have kept nearly all kinds of flowers in water for

a remarkably long time, and also had plants in pots

on brackets quite near the gas for as long a period :

among these plants may be mentioned Maidenhair

Ferns, which stood the room atmosphere almost

better than anything else, except Chinese Primroses.

not even the Killarney Fern, will thrive long unless

it has light and air; in rooms far from the window,

no plant can be expected to exist, much less to grow,

for any length of time. Let any one try the experi-

ment of growing their room-plants near the window,

watering and potting them with some care, and they

will find that they wiU both grow and flower."

" One thing, however, is undoubtedly against them

in well-lighted apartments, and that is the light it-

self, which keeps up a certain amount of excitability

in the leaves and flowers, which is exhausting.

Wherever possible it would be advisable to shut

window-plants out of the room when the shutters or

blinds are closed, keeping them outside of them when-

ever danger from frost is not apprehended. A good

deal, 6f course, depends on the size of the room, and

how it is warmed and lighted ; but the larger and

loftier it is the better, as the worst effects of the fire

or lamp are only felt a few feet or yards distant.

Rooms heated by means of hot-water coils and pipes

are the worst, as, no matter where the plants may bo
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placed (the pipes teiqg, as a rule, equally distributed

throughout), the dry air from them soon injures

them, and their foliage shrivels and dies. In fact,

the dry air of dwelling-rooms is their worst fault so

far as plant-life is concerned, and cultivators know
well that hut for the light and heat and moisture

they are able to command in such structures, glass-

houses would be no better than dweUing-rooms.

Another point is that the higher the stand is for

plants in a room the worse for the plants, as the

nearer to the ^piling the hotter and drier and more

vitiated the air is ; for in dwelling-rooms it is rarely

any adequate outlet is provided for the foul air to

escape. Room plants should therefore be set as near

the floor-line as possible, and when they are tall they

look much better set low than high, and are better

seen. They also receive the rays of the sun better

through the window.
'

' During the night the room fires should be allowed

to bum quite out, 80 that the room may be cooled

before morning, and if it can be ventilated at the

same time, all the better. As a rule the first thing

done in the morning is to open the doors or windows
wide, no matter how cold or windy it may be, and
the plants are injured by cold or draughts ; the ill-

efllects of this they soon show, and it is at once

put down to the gas, which had really nothing to do
with it.

"

I

COMMON GAEDEN FLOWEES.

SpeedTvell {Veronica).—This is a somewhat com-
prehensive genus, and includes green-house herba-

ceous plants, and evergreen shrubs, hardy annuals,

hardy aquatics, and a, large group of hardy
perennials. Some of the former are natives of New
Zealand, and are sufficiently hardy for the south and
west coasts, and are very ornamental in early spring.

V. speciosa, V. salicifoUa, and V. macrocarpa are the
parents of the beautiful hybrids, with white, blue,

purple, red, and crimson flowers, including V. Antler-

soni, versicolor, Zimdleyana, Kermesina, &o. A species

named V. Tj-asersi, with handsome evergreen foliage,

is an excellent plant for conservatory decoration
during the winter and spring months.
The name Speedwell is given to a common British

plant of the hedgerows, named Veronica Chamcedrys,

also known as the Germander Speedwell, or Wild
Germander, which is regarded as a corruption of its

Greek-derived name, chamai, " on the ground," and
drya, "a,tree," and alludes to the form and trailing

habit of many of the species. It is said that Speed-
well is derived from its corolla falling off and flying
away as soon as it is gathered, " Speedwell " being
equivalent to " Farewell," " Good-bye," and a com-

mon form of valediction in old times. " Forget-me-

not," a name that has since passed to a Myosotis,

appears to have first been given to 'this plant, and

addressed to its fleeting flowers. The common

Speedwell is a perennial, frequenting pastures, hedges,

and meadows, and bears during May and June bright

blue flowers. Its flowers only expand in dry weather,

and so beautiful are they as well to deserve Phillips's

epithets of " the celestial bird's-eye blossom."

The derivation of the generic name, Veronica, is

open to some speculation ; it is considered by some

to be an appellation derived from vera (Latin) and

icon (Greek), and signifying "true image." Some

consider that it was named after Veronica, the saint

of the Roman Calendar ; or from the Greek^Aero, " to

bring," and niJee, "victory"; because some species were

efficacious medicines. V. Chamcedrys is a well-known

road-side plant, flowering freely in May, and scarcely

any passer-by could leave unnoticed the charming

blue flowers. Its leaves, in Sweden and some parts of

Germany, have been used as a substitute for Tea, and
for that purpose are said to be more grateful and less

astringent than the leaves of Veronica officinalis, which

have been used for the same purpose. This is also a

common plant, inhabiting dry banks. It seems to

have been so good an imitation of the China Tea
that Simon Pauli, an old Danish botanist, contended

that they were identically the same. In his book on
" Plant Lore, Legends and Lyrics," Mr. E. Folkard

gives this curious legend concerning the Speedwell :—"When our Saviour was on His way to Mount
Calvary, bearing His cross, he passed by the door of

Veronica, a compassionate woman, who beholding

with pity the Lord's distressed condition, and the

drops of agony on His brow, wiped His face with
a kerchief or napkin, and the features of the

Redeemer remained miraculously impressed upon the

linen. The kerchief itself was styled the Sudarium,
and from some resemblance of the blossom of the

Germander Speedwell to this saintly relic, bearing
the features of Christ, the plant received the name of

Veronica."

Of the hardy perennial Veronicas there is a large
group, and we wiU now pass in review a few of the
best and most showy of them. V. alpina is the
Alpine Speedwell, an evergreen herb with a creeping
habit, flowering in early summer, colour blue varying
to pale pink. It is a native of the great mountain
chains of Europe, Asia, and America, and is to be
found on some of the higher Scotch mountains. It
is weU adapted for the rockwork, also for gardens.
V. amethystina is a native of the South of Europe,
a very handsome border plant, twelve inches or so
in height, blooming in summer; the flowers of a
charming amethystine-blue, arranged in pyramidal
clusters. V. austriaca dentata, and another variety
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named pinnata, are from the South of Europe, and
very useful for planting on bare banks and slopes.

V. Candida is the Silvery Speedwell, from Russia ; it

is dwarf in habit and has silvery leaves, and makes
an excellent plant for edging flower beds, but should

not then be allowed to send up its blue flowers.

V, corymbosa is the Many-spiked Speedwell, and one

of the most ornamental, growing two feet high, and

throwing up racemes of pale blue flowers arranged

in corymbs. V. gentianoides is a showy and pleasing

kind, the plant forming a carpet of shining leathery

leaves, the flowers pale blue with darker streaks ; a

native of Greece. There is a variety of this with

variegated foliage. V. incana is also an elegant

plant, producing flesh-coloured flowers in summer,

growing eighteen inches or so in height. V. longi-

folia subsessilis is a new deciduous species from

Japan, surpassing in beauty all the hardy species at

present in cultivation. It is not only the best of the

family, but one of the finest hardy perennials yet

introduced. It is distinct in habit from any of the

genus ; the lateral leaves are very large and abun-

dant, and of a deep ohve-green colour. The flowers

are in dense erect spikes, a foot in length and from

four to five inches in circumference, of a deep rich

blue ; it grows about two feet in height, and is per-

fectly hardy. V. orientalis has pleasing light blue

flowers. V. prostata is a native of Central and

Southern Europe ; it is one of the most showy of the

dwarf Veronicas, forming dwarf spreading tufts,

bearing numerous terminal spikes of deep blue, and

is useful either as a rook or a border plant. V.

nipestris is one of the handsomest of rock plants,

producing sheets of dark green foliage, smothered in

early spring with bright blue flowers, and it is very

useful for carpet bedding. V. saxatilis is the Rock

Speedwell, from the Alpine rocks of Europe, and it

is also found in the Highlands of Scotland; it pro-

duces large briUiant blue flowers, and it is quite

dwarf in growth. There is a variety of this, named
Grievei, bearing rose-coloured flowers. Y. telephifolia

is a very distinct trailing species with small, glaucous,

fleshy leaves, producing light blue flowers in great

profusion. All the foregoing, which by no means

exhaust the list of hardy perennial Veronicas, do

well in good ordinary border soil.

Of the annual forms, V. glaum and F. syriaca are

the only two to be found in gardens. Both are

blue-flowered ; but they do not find a place among

our leading hardy annuals.

The Periwinkle {Tinea)—As the slender stems

of the Periwinkle adapt it excellently for garlands, it

was with the Romans a favourite subject for that

purpose. Its Roman name, Vinca pervinca, which

may be freely translated the "bond over bond," re-

fers to tbe entwining and toughness of the stems,

and is thus mentioned by Pliny among the summer
flowers of Italy :

" The Viitca pervinca is an ever-

green, the branches of which run out like so many
strings, it is a plant used in topiary garden work

;

yet it is sometimes employed in chaplets. From the

Greeks it received the name of Chamaedaphne."

The common name, Periwinkle, is said to be a mere

corruption of the Latin name, Fervinea, for by our

earliest writers it is called the Pervinke, and it

was only by degrees that it subsided into the un-

meaning name it now bears. Chaucer speaks of it

thus :

—

" There sprange tlie violet al newe.

And fresh Pervinke, rich of hewe."

The leaves of the Smaller Vinca are so glossy and

green that it is sometimes called the Little Laurel.

In France the Periwinkle is considered the emblem

of the pleasures of memory and sincere friendship,

probably in allusion to Rousseau's recollection of his

friend, Madame de "Warens, occasioned, after a lapse

of thirty years, by the sight of the Periwinkle in

flower, which they had once admired together. In

Italy garlands of Periwinkle are placed upon the

biers of deceased children, for which reason the plant

has acquired the name of the Flower of Death ; but

in Germany it becomes the symbol of immortality.

Culpeper, in his "Herbal," says that the Periwinkle

is owned by Venus, and that the leaves eaten to-

gether by man and wife cause love between them.

The Vincas are hardy evergreen perennials, with

creeping and rooting herbaceous stems. This is

especially true of V. herhacea, a dwarf extensively

trailing plant ; not nearly so rampant in growth as

the Greater and Lesser Vincas, it is more suitable for

the rook- garden than these. It does best in a sunny

position, in light but good soil, rather dry than moist.

The flowers are purplish-blue, and appear in spring

and early summer. It is a native of Hungary.

V. major is the Greater Periwinkle, a well-known

evergreen traiKng plant, with large and handsome

blue flowers. This is especially adapted for covering

and adorning low fences, and it will grow in almost

any position, and especially under the shade of trees.

A variety of this, named elegantissima, has the foli-

age distinctly margined with gold ; a very effective

plant during the winter months ; useful for growing

in pots, trailing round pillars, &c.

V. minor is the Lesser Periwinkle, smaller in every

part than the major form, and usually with a, more
trailing habit. This, like the preceding, varies in

the colour of the flowers. And there are also a

double and variegated-leaved varieties. The double

form is very pleasing and useful. A variety of

K. minor, named argentea variegata, has the foliage

margined with silver. Then there is the minor form
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with white flowers; and also a Tariety of this in

which the leaves are margined with silver.

The Vineas are very useful suhjects. The smaller

forms can be used with great advantage as edging

plants, and they are particularly useful for covering

rock-work. They do weU in a good loam. It is

simply necessary to trim the plants, sometimes cut-

ting out the decayed wood. The plants are readily

increased by division.

ORCHIDS.
Bt WiLLiAm Hdgh Gowee.

Maxillaria.—The name is derived from maxilla,

the jaws of an insect, from the fancied resemblance

of the column and lip ; at one time it contained a

very mixed lot of plants ; many of these, however,

have been removed to other genera, and only those

remain which have the lateral sepals joined to the

base of the column, a cucullate labeUiun, which is

jointed to the base of the column, and four pollen-

masses, with a short caudicle fixed to a lunate gland.

The majority of the species are small-flowered, and

the colours in most instances are very sombre, so

that now, there being such an immense number

of really beautiful Orchids to select from, it is no

wonder these inferior kinds find little favour in the

eyes of the Orchidologist. The species we here

introduce, however, are worthy of space even in the

most limited collection. Maxillarias are all very

easUy managed. Pot in rough peat and a little

sphagnum, supply them liberally with water when

growing, and never entirely withhold it even when

at rest. Peruvian House.

M. grandifiora.—The pseudo-bulbs of this beautiful

species are ovate, slightly flattened at the edges, and

deep green, bearing a pair of oblong-ovate leaves,

which taper at both ends ; they are nine to twelve

inches long, and dark full green ; scape much shorter

than the leaves, one-flowered ; flowers erect, upwards

of three inches in diameter ; sepals equal, ovate, and

pure white, slightly streaked with pink
;
petals also

pure white, but much smaller than the sepals; lip

three-lobed, pouched, reddish-purple on the outside
;

disc white, side lobes rich purple, front lobe tri-

angular, reflexed, white, with a golden-yellow

marginal border. Winter and spring months,

lasting long in beauty. New Grenada and Peru, at

from 4,000 to 7,000 feet elevation.

M. venusta.—In general habit and appearance this

species resembles the preceding; the flowers are

solitary' and nodding, pure snowy-white, the lip

bearing a few blotches of crimson, and faintly

stained with pale yellow. Winter and spring

months, lasting for months in fuU beauty. New

Grenada, at 5,000 to 6,000 feet elevation.

Mesospinidium.— A small genus of plants,

having much the appearance of Odontoglosmms, and

requiring just the same kind of treatment, which

see. These plants will succeed either in pots or upon

a block of wood. PeruWan House.

M. sanguineum.—A small-growing, elegant plant,

with compressed pseudo-bulbs, which are ovate and

dark green, the upper part freckled with brown;

leaves in pairs, strap-shaped. The spike is branched

and pendulous, bearing a quantity of rather smaU

rosy-red flowers. Winter and spring months. Peru-

vian Andes, now named Cochlioda sangumea.

M. vulcanicum {Cochlioda vulcanica).—This species

derives its name from the fact of its discoverer. Dr.

Spruce, having found it growing upon the volcanic

moxmtains in Eastern Peru. In general appearance

it resembles Odontoglossumroseiaii ; it is a more robust

plant than the preceding, but the pseudo-bulbs and

leaves have the same heavy green colour. The spike

is not branched, but bears numerous beautiful rosy-

crimson flowers, which are much larger than those

of sanguineiim, and last a long time in perfection.

Winter months. Peruvian Andes.

Miltonia. — A family of Brazilian Orchids,

nearly allied to Oncidium and Odontoglossuin, but its

very short column at once marks the distinction from

both. Dr. Lindley established the genus in honour

of Viscount Milton, who was a zealous cultivator of

this order of plants. The genus is thus briefly cha-

racterised :
" Sepals and petals equal, an undivided

sessile Hp continuous with the column ;

' a short

column with two auricles, and a membranous naked

anther, containing two waxy pollen-masses, furrowed

behind, and having an obovate caudicle and oblong

gland." Miltonias may be grown in hanging

baskets, but we prefer pot or pan cultm-e, and the

soil should be equal parts of peat and sphagnum,

with a little sand added ; drain well, as they enjoy a

liberal supply of heat and moisture when growing,

with partial shade ; during the resting season full

exposure to the light, and just sufficient water to

keep them from shrivelling, is aU they require.

Many cultivators grow their Miltonias fully exposed

to the sun's rays, under which treatment they cer-

tainly bloom very profusely, but the foliage is

always of a sickly yellow, and the effect when (he

flowers appear is not pleasant; but partially shading

as recommended above will not rob the plants of

their proliferousness, and the green leaves will afford

a beautiful contrast to the delicate blossoms. Bra-

zilian House.

M. Candida.—A veiy handsome species, with large,
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ovate pseudo-tulbs, which have a pair of narrow-
lanceolate leaves. Scape erect, produced from the
base of the pseudo-bulbs, and bearing five to six
large flowers ; sepals and petals about equal, oblong,
yellowish-white, spotted and barred with brown ; lip
white, somewhat round, rolled over the colunm, and
crisp on the margin. In the variety grandijlora the
flowers are much larger ; the sepals and petals are
yellow, blotched and spotted with rich bright
brown; lip yellowish,

tinged with pink. Sep-

tember and October.

Brazil.

M. cuneata. — This
plant in growth very
much resembles the

preceding species. It

is a very handsome
plant when in flower.

Scape erect, four to

five or more flowered,

each flower nearly four

inches in diameter

;

sepals and petals lan-

ceolate, with undulate

margins, ground-
colour chocolate,

transversely barred

with tawny - yellow

;

lip distinctly wedge-

shaped, pure white,

suffused with a tinge

of pink. Spring and
early summer. Brazil,

in the neighbourhood

of Eio Janeiro.

M. Clowesii.—^A fine,

bold-growing species

;

pseudo - bulbs ovate,

bearing a pair of long,

ensiform, dark green leaves. Eaceme erect, many-
flowered, flowers some three inches across ; sepals

and petals lanceolate, rich yellow, blotched and bar-

red with brown ; lip flat, cordate, contracted at the

point, where it is white, passing into deep violet-

purple at the base. Autumn months. Organ
Mountains, Brazil.

M. MegneUii.—This very handsome species has

erect oblong pseudo-bulbs, each bearing a pair of

erect sword-shaped leaves some twelve inches long.

Scape longer than the leaves, erect, many-flowered
;

sepals and petals spreading, waxy in texture, and

soft white ; Up large and flat, rosy-hlac. In the

variety purpurea, sometimes known as "Eucker's

variety," the whole plant and flowers are much
larger ; the sepals and petals are soft rose, margined

with pure white, and the large flat lip is of a uni-
form purplish-crimson. Autumn months. Minas-
Geraes, Brazil.

M. spectabilis.—^A dwarf plant producing short
oval pseudo-bulbs on creeping stems, which bear a
pair of short and thin Hgulate leaves. Peduncles
axiUary, one-flowered, each flower measuring three
to four inches across ; sepals and petals rather short,

waxy-white; lip large and flat, centre rosy-violet,

shading off to white.

There are several va-

rieties of this species.

Late summer and
early autumn months.

Brazil.

M. spectabilis, var.

Moreliana. — This
plant is frequently

treated as a distinct

species ; it, however, is

really undistinguish-

able when out of

flower, and when in

bloom colour is nearly

the only difference,

but in this it is very

distinct. The flower

is the same shape as

spectabilis, but larger,

and of a uniform rich

deep purple ; the Hp
in addition being

veined with dark rose.

Late summer and early

autumn. Brazil.

MiLTOIIU Caxdisa.

Mormodes.—This

genus is not distin-

guishable from Catase-

tum when out of

flower, as they have the same stout fusiform

pseudo-bulbs, and plaited, membranous, deciduous

leaves, and the flowers have the same habit of

breaking out into strange varieties. The chief

distinctions are to be found in the shape of the

labeUum, and in the column, which is destitute of

the peculiar tendrils {cirrhi) which are to be found

in Catasetum. The name is derived from mormo, " a

goblin," and refers to the extraordinary appearance

of the flowers. Mormodes not only produce strange-

shaped flowers, but their flowers are in many
instances very highly coloured and showy, and

therefore it is hard to explain why they have fallen

into disrepute with cultivators of Orchids. These

plants are easUy managed. Naturally they are epi-

phytes, growing, we are told, principally upon the
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branctea of a species of Enjthrina on the mountain-

ridges of Santa Martha; but, on account of the

weight of the pseudo-bulbs, pot culture is preferable

in this country ; the pots should be drained weU, and

the peat must be rough and fibrous; during the

growing season they enjoy a copious supply of

water, but during winter it should be entirely with-

held. Cool end of BraziKan House.

M. aromaticum.—Raceme short and erect, flowers

soft pink, profusely dotted with bright red. They

are very fragrant. Summer months. Mexico.

M. atropurpureum.—Raceme erect, and many-

flowered; flowers large, and of a uniform deep

blacMsh-purple. Summer months. Central America.

M. barbatiim.—This species is figured in the Botani-

cal Magazine under the name of M. atropurpureum,

but it is quite a distinct plant. The scape is erect

;

flowers pendulous and distant, of a uniform rich

reddish-brown; lip velvety, and furnished with

numerous short hairs. Spring months. Panama.

M. Carionii.—A variable plant. The first time it

flowered in cultivation it produced a dense, many-

flowered raceme of beautifuUy-striped flowers ; since

then we have a form of it with dark lake-coloured
'

flowers, speckled with red; and another with dull

red flowers, ornamented with dotted lines of red;

and again a form in which the sepals said petals are

flesh-coloured. In the type the sepals and petals

are yellow, with longitudinal streaks of bright red

;

lip pale yellow, sparingly streaked with short lines

of red. Summer months. Santa Martha, at 3,000

to 4,000 feet elevation.

M. Greenii.—A magnificent species of somewhat

recent introduction; raceme dense, many-flowered,

and pendulous ; flowers large, yellow, densely spotted

with dark red ; Up same colour, with a dark purple

base. Summer months. Central America.

M. ignmm.—This very showy species produces

large fleshy flowers on a dense raceme, about a dozen

together ; the sepals and petals are rich chocolate,

and the Kp a flery orange-red. Winter months.

Central America.

M. Itixatum Raceme many-flowered, each flower

upwards of three inches across, and powerfully aro-

matic; sepals and petals pale lemon-colour, some-

times creamy-white ; lip same colour as the sepals,

with a few streaks of reddish-brown. Summer
months. Mexico.

M. macranthum.—This is a magnificent species
;

the raceme boars six to twelve flowers, which are

nearly six inches across, of a \miform rich deep

brown. In the variety colosms the sepals and petals

are pale rose-colour at the base, the upper part light

yellow ; Up golden-yellow, dotted with rose. Spring
and early summer. Central America.

M. pardinnm.—Raceme many -flowered; flowers

large, rich yellow, dotted and spotted with bright

brown. Summer months. Mexico.

M. Skinnerii.—A handsome species ; the flowers

are large, soft creamy-yellow, streaked with lines of

deep red; Hp deep yellow, spotted with red, and

furnished with numerous white hairs. Summer

months. Central America.

M. speciosum.—Sepals and petals rich, deep golden-

yellow; lip same colour, tipped with rich purple,

and dotted with dark crimson. Summer months.

New Grenada, at 4,000 to 5,000 feet elevation.

M. uncia.—The flowers are larger than those of

M. aromaticum, creamy-white, variously spotted and

blotched with purplish-violet. Summer months.

Mexico.

M. Williamsii.— This is a very beautiful species

;

the pseudo-bulbs are short, and very stout. Spike

erect, raceme dense, bearing twelve to fifteen large,

creamy-white flowers, which are very aromatic.

Spring and early summer. Mexico.

TTanodes.—This genus was established for a very

small plant known as Nanodm discolor ; the name

signifies "pigmy," and.was very applicable to that

species, inasmuch as the whole plant was not more

than two inches high, and flowers and leaves were

very similar in colour; the species here described,

although corresponding in colour, is a short robust

plant, and with some slight differences in the

arrangements of the parts of the flower. The genus

is distinguished by "its lip being adnate to the

column, and cohering with the lateral sepals above

which it is placed, and by its four compressed pollen-

masses being sessile side by side on an ovate gland."

Block culture suits these plants best. Pe^u^-ianHouse.

N. Medusce.—The specific name comes from the

peculiar long-fringed margin of the labellum. The
plant has no pseudo-bulbs, but a long fleshy stem

which grows downwards ; the stems are tufted, a foot

or more long, and bear linear-oblong leaves, which

are three to four inches long and an inch broad,

arranged in a distichous manner, clasping the stem

at the base, and pale green in colour, with more or

less of a glaucous hue. Flowers usually in pairs at

the ends of the branches, flat, thick, and fleshy

in texture, and two to three inches in diameter;

sepals and petals sub-equal, linear-oblong, green,

more or less tinged with brown ; lip very large,

nearly round, lobed in.frout, the margin very deeply

fringed, the whole of a rich deep maroon, except

a small patch of green on the disc. Summer months.

Andes of Peru.

Ifasonia.—Small-growing plants, which require

to be grown upon a block of wood, with a, little

sphagnum moss ; they require a good supply of
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water, and no season of rest, as they have no pseudo-
bulbs, but only slender stems. Peruvian House.

-V. punctata.—^This little plant is frequently to be
found in collections under the names of X coccinea

and X einnabarina ; these very likely originated

upon the WeUerian theory, that they ntean more
than the word punctata. It is quite destitute of

pseudo-bulbs, but produces numerous tufted stems,

vrhich attain a height of three to six inches, sup-

porting small, dark green, oblong-lanceolate leaves,

which are arranged ia a distichous manner. Flowers
solitary, borne on short pedicles from the axils of

the upper leaves, and about an inch in diameter

;

sepals and petals about equal, rich cinnabar-red ; lip

obovate, rich yellow; its flowers are produced in

great profusion during March and Aprilj. Moun-
tains of El lisme, Peru.

Odontoglossum The name comes from odous,

" a tooth," and ghssa, '• a tongue," and refers to the

tooth-like processes with which the lip is orna-

mented ; they are very nearly allied to Oncidium,

and like that genus include a vast quantitj" of

species and varieties, the greater portion of which

are remarkable for the extreme delicacy and beauty

of their markings.

Odontoglossums are all mountain plants, and

will not thrive in a high temperature, neither must

they be subjected to the drying-off system, as they

grow nearly all the year round; some few species

enjoy the temperature of the Brazilian House, but

these will be specially mentioned. In potting

Odontoglossums the first thing to study is drainage,

for although these plants enjoy an abundance of

water, it must be carried away quickly ; for compost

use rough peat and sphagnum moss in about equal

parts, surfacing with live moss, which produces a

neat and cheerful appearance, and the roots like to

work through it and cling to it ; the majority of the

species grow well under pot-culture, but a few of the

smaller kinds thrive best upon blocks of wood, and

when thus grown they will require frequent dippings

in a tub of water, which should be kept ready at

hand for tliis purpose. Peruvian House.

0. Alexandra.—This species when introduced to

cultivation, in 1863, was described by Mr. Bateman,

and he then said it was " allied to 0. Pescatorei and

0. crispum, but is quite distinct from both, and pro-

bably more lovely than either." Since then, how-

ever, botanists have decided that Mr. Bateman's

plant is identical with the previously little-known

0. crispum ; but so anxious have all cultivators been

that this gem should be known by the name of our

lovely Princess, that Odontoglossum Alexandras has be-

come quite a household word, and the older name of

crispum is principally confined to botanical parlance.

The pseudo-bulbs are oblong-ovate, compressed,

and deep green, occasionally freckled with brown to-

wards the apex ; leaves narrow-lanceolate, and light

green; raceme many-flowered, usually six to twelve

are developed, each measuring two to three inches

in diameter ; sepals and petals pure white, the

latter broader and waved at the margin ; Up oblong-

acuminate, white, crested with yellow, and orna-

mented with reddish-purple spots and lines. This

species is subject to considerable variation in its

markings. In the var. Bhintii the sepals and petals

as well as the lip are decorated with reddish-purple

spots ; it commemorates the discoveries of Mr. Blunt.

The var. Warnerii first flowered with Mr. E. Warner,

of Bloomfield, and is dedicated to him on account

of his great exertions to increase the taste for this

beautiful order of plants ; its flowers measure up-

wards of three inches across, and are very numerous

;

sepals and petals broad, and beautifully crisp at the

edges, profusely spotted wifh reddish-brown, and
suffused with rose; lip large, white with a, large

blotch in front of the yellow crest, crisp on the

margin. The var. Triante is so named in honour of

the celebrated botanist and traveller, Dr. Triana,

who discovered it ; the flowers are large, sepals

white, deeply tinged with rose, the dorsal sepal

having one large reddish-brown spot, the lower ones

several of the same colour on each
;

petals broad,

pure white ; lip spotted with rose, and streaked ^-ith

rosy-purple. The var. gustatum produces large

flowers ; these are snow-white, with a profusion of

purplish spots on the sepals and petals, the lip

stained with rich yellow. The plants bloom nearly

all the year round. Xew Grenada, at 7,000 to 8,000

feet elevation.

0. Bietoniense.—A strong free-growing species,

with oblong compressed pseudo-bulbs, about six

inches high, and bearing several broadly-lanceolate

spreading leaves ; scape erect, one to two feet high,

usually simple, but sometimes much branched and

many-flowered ; sepals and petals rich chocolate,

sometimes tinged with green ; lip variable, in some

forms white, in others rosy-purple, or deep pm'ple.

Winter and spring months. Guatemala, at 6, 000 to

7,000 feet elevation.

0. blandum.—An elegant, somewhat small-growing

species, with ovate pseudo-bulbs, which are green,

tinged with reddish-brown, and bear narrowly-

lanceolate leaves six to nine inches long, and light

green; scape slightly shorter than the leaves, many-

flowered : sepals and petals white, in some varieties

tawny-vellow, profusely spotted and dotted with

deep crimson ; lip broad, acuminate, much toothed,

and waved at the edges, same colour as the petals,

stained on the crest with yeUow, and bearing a large

maroon blotch in the centre. It is somewhat similar
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in appearance to 0. ««!;«»;». Winter months. New leathery, oblong-lanceolate, acute, twice as long as

Grenada. the pseudo-bulbs, pale green; scape twelve to

0. cin-hosum.—This very beautiful species caused eighteen inches long, bearing ten to twenty flowers,

quite a commotion in the Orchid world when first each upwards of three inches across; sepals and

Odontoglossdm crisphm

introduced, but speedily lost caste ; in fact it was too
accommodating, for it had been found in large
quantities, it travelled well, and soon sold for a very
low price, and thus in spite of its extreme beauty it
came to be despised

; nevertheless, it is deseri-ing of a
place in the choicest collection. It is a free-growing
plant, with oblong compressed pseudo-bulbs, smooth,
about three inches high and light green;

petals somewhat lanceolate, the latter broader, all
being lengthened out into slender taU-like points,
creamy - white, profusely spotted with reddish-
brown; in some forms these spots are a deep
crimson-maroon; lip broad at the base, where it
is yellow, ornamented with radiating lines of
reddish-orange; the apex lengthened out Uke the
petals, and the same colour. It flowers at various
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times in the year. Andes of Ecuador, at 6,000 feet

elevation.

0. citrosmiim.—Pseudo-bulbs some four inches
high, o^•ate, compressed, smooth and shining, hear-
ing a, pair of oblong-ligulate coriaceous leaves;
racemes pendulous, coining up ^\-ith the young
growth, twice as long as the leaves, many-flowered

;

sepals and petals pure white: lip crescent-shaped,

white, stained with yellow at the base, and sparingly

dotted with reddish-crimson. In the var. roseuin

the lip is rich soft rose. Mexicim division. Slay
and June. Gruatemala.

0. cordatum.—A free-growing species with oblong-

ovate pseudo-bulbs, and oblong-lanceolate leaves

;

scape erect, branched, many-flowered; sepals and
petals spreading very much, lengthened out into

neirrow tail-like points, tawny-yellow, transverselv

barred with irregular blotches of chocolate ; lip

heart-shaped, acuminate in front, white, spotted near

the margin with chestnut-brown, and stained at the

base with rosy-purple. In the var. superbum the

flowers are broader, and the markings are all deep

pmplish-brovm. llexican division. Spring and
summer. Guatemtila.

0. coronarium.—This is a climbing plant with a

stout ascending stem, producing at intervals thick,

somewhat ovate, compressed pseudo-bulbs, which

are upwards of four inches high; leaves oblong-

obtnse, about a foot long, and three to four inches

broad, thick and leather}' in te.xture, and deep green

;

scape erect, one to two feet high ; the raceme bears

from twelve to twenty large flowers, all open at the

same time ; sepals and petals nearly equal, much
waved at the edges, golden-yellow, irregularly

spotted and blotched with deep chestnut ; lip narrow

at the base, yellow, with a pair of light red blotches

on the disc. Sammer months. Various parts of Kew
Grenada and Peru, at .5,000 to 7,000 feet elevation.

0. ffiandc.—A truly superb species, with very

stout and fleshy ovate pseudo-bulbs, which are deep

blue-green in colour, and bear a pair of broadly-

oblong, thick, and coriaceous leaves, intense deep

green, with a gbucous hue ; scape erect, rising with

the young growth, bearing several flowers, each

measuring four to sis inches or more in diameter

;

sepals and petals lanceolate, the latter the wider,

rich orange-yellow, transversely banded with bright

chestnut ; lip nearly round, creamy-white, dotted

and freckled witi brown, disc marked with deep

orange spots ; the whole flower has the appearance

of having been varnished. August and September.

Guatemala.

O. Mal/ii.—This is <t grand yet variable species,

so far as the colours and markings are concerned.

Pseudo-bulbs ovate, somewhat compressed, four to

five inches high (and with age often becoming

wrinkled), bearing two or more nanow, acuminate,

deep green leaves a foot long ; scape twice the length

of the leaves, many-flowered, each flower three to

four inches across ; sepals and petals nearly equal,

all spreading and tapering to an acuminate point,

where they are recurved ; in some varieties they are

primrose-colour, in others rich yellow, spotted and

blotched with brown, or purple ; lip white, beauti-

fully fringed on the edge, and more or less spotted

with the same colours as the petals, and like them
drawn out into a tail-Hke recurved point, stained

yellow towards the base, and ornamented with long

crests on the disc. Sjiring and summer. Peru and

New Grenada, at 8,000 feet elevation.

0. hastilabium.—A large bold-growing specie, and

one that continues a long time in bloom. Pseudo-

bulbs ovate, compressed, some six inches high, pale

shining green in colour, hearing usually two oblong

coriaceous leaves, which aie dai-k green. Scape erect,

three to six feet high, often much branched ; flowers

numerous, seldom less than twenty, frequently eighty

or ninety are developed when the plant is vigorous

;

these are delicately fragrant, and from one to two

inches across; sepals and petals linear-lanceolate,

acute, soft creamy-white, sometimes tinged with pale

green, and transversely barred with lines of dark red

or purplish-brown; lip subrotund, white in front,

dark rose or purplish-rose at the base. Spring and

summer months. Brazilian House. New Grenada,

as low down as 2,000 to 5,000 feet elevation ; it does,

.

however, occur at nearly twice the altitude.

0. Insleayii.—This handsome species is a near ally of

0. grande. Sepals and petals somewhat oblong, about

equal, peile yellow, tinged vrith green, and transversely

banded vrith chestnut-brown ; lip spathulate, slightly

rolled back, pale yellow to orange-yellow, and prettily

dotted round the margin with rich cinnamon or

chestnut spots. There are several varieties, Leopard-

iiium and splendens being the best. Autumn months.

Mexico, at 5,000 to 6,000 feet elevation.

• 0. Kramerii.—This unique and elegant species

requires more warmth than many of its relatives,

and should be grown in the Brazilian House. Pseudo-

bulbs nearly round, with the edges much compressed,

and pale green, bearing a single leaf less than a foot

long, oblong-lanceolate, smooth throughout, vrith a

sharp keel beneath, where it is pale green, dark green

above : the scape arising from the fully-developed

growth, sometimes erect, but more often pendulous,

bearing several flowers : sepals and petals about

equal, oblong, the dorsal sepal curved invraids,

pure white, tinged in the centre with violet ; lip

broad, deeply bilobed in front, reddish-violet, yellow

at the base, with two halt-moon -shaped bands of

dark brown in front of the crest. June and July.

Costa Kica.
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0. liiteopurpureiim.—A robust-growing and very

variable plant, possessing great beauty. Pseudo-

bulbs three to six inches high, ovate and compressed,

bearing a pair of broad dark green leaves about a

foot long ; scape as long or longer than the leaves,

many-flowered. Flowers differing much in the in-

tensity of their markings in different plants, and

measuring nearly three inches in diameter. Sepals

and petals nearly equal, usually rich brown, or

brownish-purple, variously blotched and banded with

light yellow, the border generally well defined, and

of a deeper yellow; lip somewhat fiddle-shaped,

chocolate at the base, white in front, where it is

prettily fringed, and ornamented with numerous

yellow bristles. In the variety sceptrum, the flowers

are rich golden-yeUow, profusely spotted and blotched

with rich cinnamon. Autumn months. Xew Grenada,

at 6,000 feet elevation.

0. maeulatum.—^This is a smaE-growing but very

beautiful species. Pseudo-bulbs oblong, compressed,

bearing a. single oblong-lanceolate leathery leaf;

scape many-flowered; sepals rich brown, the upper

one barred or blotched near the base with yellow

;

petals much broader, deep yeUow, the basal half

more or less spotted vrith brownish-crimson ; lip heart-

shaped, tapering to a point, white, profusely spotted

with the same colour as the petals. It varies con-

siderably in its markings. Summer months. Mexico.

0. membranaeeum.—A very small plant which
thrives best on a block of wood. Pseudo-bulbs small,

ovate, whole plant seldom exceeding six inches in

height ; sepals and petals white, transversely banded
with narrow lines of reddish-brown ; the lip white,

streaked the same as the petals. Spring months.
Guatemala.

0. iitevium.—This species takes rank as one of the

most beautiful of the genus, and still remains one of

the scarcest. Pseudo-bulbs rather oblong, slightly

compressed, and which, with the narrow leaves, are

deep green ; scape many-flowered ; sepals, petals, and
lip narrow, beautifully crisp, and drawn out into long
tail-Uke points, snow-white, freckled and spotted

with purplish-rose and crimson. Its most elegant
flowers appear during the summer months. New
Grenada, at 6,000 feet elevation.

0. nehulosum.—^A strong-growing plant, and a
profuse bloomer if kept in a low temperature. Pseudo-
bulbs ovate, somewhat compressed, smooth and pale

green, bearing two or three oblong -acute leaves;

scape arising with the young growth, three to six-

flowered
; sepals and petals pure white, spotted and

barred with reddish-brown at the base; Hp white,
spotted and clouded over the whole surface with
brown, with a patch of yellow at the base. Its large
flowers are produced at various times of the year.
Mexico, at 10,000 feet elevation.

0. Pescatorei.—In habit of growth and general

appearance when not in flower, this species resembles

0. Alexandra, to which species, indeed, it is a dan-

gerous rival. The flowers are borne upon large

panicles of thirty to forty, or more ; the individual

blooms, however, are smaller, and it may also be

known by its fiddle-shaped lip ; in some varieties

the flowers are of the purest white, stained on the lip

with crimson and yellow, and more or less spotted

with rose ; in other forms the whole flower is beau-

tifully tinged with flesh-colour. Spring and early

summer, lasting several months. New Grenada, at

6,000 feet elevation.

0. FhaUenopsis.—This elegant little plant belongs

to a dijSerent section of the genus from any hitherto

noticed, which includes Fludanopsia, rexillarium,

Roezlii, Sec, in which the flowers are very flat, the

sepals and petals small, whilst the lip is very large.

Pseudo-bulbs small, conical or oblong, bearing a
single grass-like leaf, the whole plant seldom exceed-

ing eight inches in height, and more creamy-white

than green. The peduncles arise from the base of

the pseudo-bulbs, and are not longer than the leaves,

bearing about two flowers, each upwards of two
inches across; sepals and petals white; lip broad,

rosy-crimson, bordered with white, and stained with
yellow at the base. The cool end of the Brazilian

House suits it best. Spring and early summer. New
Grenada, at 5,000 to 6,000 feet elevation. Now
named Miltonia PAaltenopsis.

0. pulchellum, var. majtts.—^A free-growing plant,

with oblong bright green pseudo-bulbs, bearing a
pair of linear leaves upwards of a foot long ; scape

erect, about as long as the leaves ; scape many-
flowered ; flowers thick and fleshy, pure waxy-white,
vrith a stain of yellow on the lip, and deliciously

fragrant. Winter and spring months. Mexico.

0. Soezlii, now Miltonia Moealii, as before re-

marked, belongs to the section vrith large flat la-

beUums. It is named in honour of its discoverer,

M. Boezl, one of the most successful and indefatigable

plant collectors that ever entered on this fascinating

but hazardous employment. Pseudo-bulbs slender,

ovate, compressed, two inches or more high, pale

green, bearing on the summit a pair of linear-lanceo-

late leaves nearly a foot long ; scape slender, erect,

three to six-flowered, each flower measuiing upwards
of three inches across ; sepals and petals about equal,

pure white, the latter having a large and conspicuous

blotch of rich purple at the base ; lip large and broad,

obcordate, notched in front, pure white, stained with
yellow at the base, and streaked vrith purple on the
disc. It thrives best in the Brazilian House, but is

very liable to the attacks of thrips if kept in too
high a temperature. Autumn and winter months,
lasting long in perfection. New Grenac"*.
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0. JioesUi, var. album.—A charming plant, intro-

duced since the normal form ; it differs in nothing
except colour, or perhaps in want of colour, for it is

destitute of the large purple hlotches on the petals,

and the whole flower is of the purest white, saving a

stain of very pale yellow at the hase of the lip.

Winter months. New Grenada.

0. Itossi, var. majiis.—-As its name implies, this is

an enlarged form of the type ; it is a small-growing

plant, seldom exceeding six inches in height, and
thrives hetter on a hlock of wood or in a hasket than

when suhjected to pot-culture; the small pseudo-

hulbs are ovate, hearing a solitary membranous leaf

;

scape usually one-flowered, but sometimes two and

three are produced ; sepals white, broadly banded with

purplish-crimson
;
petals also white, but the crimson

hands are mostly confined to the basal part ; lip large,

cordate, and pure white. "Winter months. Mexico.

0. tfiumphans.—This, as its name impHes, is a

splendid species, and it is one that has never been

introduced in large quantities, or has not become so

plentiful in collections as many other kinds. It is a

robust-growing pliint, with large ovate pseudo-bulbs

;

these are slightly compressed and smooth, hut with

age become corrugated ; they hear a pair of oblong-

lanceolate, acuminate leaves nearly a foot high, which,

Hke the pseudo-bulbs, are bright shining green;

scape erect, much longer than the leaves, usually

simple, but sometimes branched, arising from the

mature growth, and ten to twelve-flowered, each flower

measuring upwards of three inches in diameter;

sepals and petals about equal, spreading, ground-

colour rich golden-yellow, variously blotched and

spotted with bi'ownish-crimson, or deep chocolate

;

lip somewhat heart-shaped, deep rose or crimson in

front, pure white at the base, where it is stained

in the centre with yellow. Spring and early summer

months. Xew Grenada, at 6,000 feet elevation.

0. Uj-o-Skiimerii.—This is one of the strongest-

growing species, named in honour of an enthusiastic

lover of plants and a keen observer, who, from his

long residence in Guatemala amongst the numerous

Orchids with which that country abounds, discovered

the secret of that want of success which attended the

cultivators in this country in their attempts to

establish these mountain gems. The writer of these

notes has frequently been indebted to him for valu-

able information as to the natural surroundings

of many of the species here described. 0. Uro-Sliin-

tierii, as before remarked, is a strong-growing species,

producing large and broad subrotund pseudo-bulbs,

which are compressed, and pale green, freckled

with red spots and dots ; leaves broadly-lanceolate

;

scape erect, usually simple, sometimes branched, ten

to twenty-flowered ; sepsils and petals about equal,

ground-colour lively green, profusely spotted vfith

reddish-brown ; lip large and spreading, white, very
thickly covered with round spots of pale blue or lilac.

Autumn and winter months. Guatemala, at 5,000

to 6,000 feet elevation.

0. vexiUarimn, now caReiMiltoniavexinaria, is the
last species we shaU enumerate, but the most superb.

The whole plant seldom exceeds twelve to fifteen

inches in height, and both pseudo-bulbs and leaves are

of a peculiar glaucous greenish-white ; scape erect,

three to seven-fiowered, each flower upwards of four

inches across ; sepals and petals nearly equal, deep

rose or pink, in different varieties ; lip broad and
flat, deeply hi-lobed in front, deep rose, stained with

yellow, and streaked with red towards the base. As
there are now numerous varieties of this plant in

cultivation, the flowers are produced nearly all the

year round ; the typical plant flowers in spring, the

var. rubellum in autumn. Cool end of the Brazilian

House. Andes of Xew Grenada.

THE LirE-HISTORT OF PLAJSTTS.
Bt Dk. Maiweli, T. Masxebs, F.B.S.

RIPENING OF THE FRUIT.

T
TTTi', ripened or matiu-ed ovary, whatever its

texture and appearance may be, is botanically the

fruit. It matters not whether it is hard or soft,

edible or inedible, the ripened carpels constitute the

fruit, or seed-vessel. The thing is the same, it is only

the superficial appearances that differ, and hence it is

most convenient here to use the term " fruit " in its

botanical signification. This is rather an inversion

of popular custom. In the loose every-day talk of

those who do not know better, fifty or a hundred

different things are called " Lilies," or " Roses," or

" Laurels," because, to them at least, the superficial

appearances are alike. The botanist hesitates to

employ such vague expressions, for he knows that

the things are different.

During its change from the unripe to the mature

condition the fruit undergoes many and diverse

changes, according to its kind. In general the

stigma and style wither after fertilisation, and the

ovary, with the ovules in the interior, begin to

swell, and undergo various changes.

Forms of Fruit. — The forms of fruit are

nearly as diverse as those of the leaves, so that

we can only refer those who wish to become con-

versant with details, to the ordinary text -hooks.

For our purpose it vrill suffice to say that, after

fertilisation, as explained in the last section, the

fruit commences to ripen. This ripening process

takes place in very different ways, according to the
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nature of the plant. Sometimes the carpels merely

dry and shrivel up, forming a membranous hag

around the seed (Fig. 88); at other times they

In the legume, or Pea-pod (Pig. 92), and in the

stone fruits, the carpels alone constitute the fruit,

the outer coats of which in the lattei; case are soft,

the inner hard and woody ; hut in pippin fruits like

the Apple or Pear the edible portion of the fruit is

not the ripe carpels, hut the fleshy flower-stalk which

has grown up around them (Fig. 93). The carpels

Fiir. 92.—Legume of
Fea opening when
ripe by two valves.

Fig. 93.—Section of Fmit of Apple, composed of the swollen
top of the flower-stalk, Burmounted by the remains of
the calyx or ** eye," The section shows the stalk, /, dilat-

ing iato the fleshy portion, te, surronnding and enclosing
the true fmit-carpels or "core," e, whi(i in their torn
enclose the pips or seeds, s; c is the eye or remains of
the calyx; st, the remains of the stamens.

Fig. 94.— Strawberry. The
thalamus or axis of the
flower is swollen above the
calyx, andbears the "pips"
or true fruits, as it were,
sank in its suxface.

become hard and woody, or soft outside and hard

within, as in the so-called "stone fruit" (Figs. 89, 90),

or entirely fleshy, as in the Grape or Currant (Fig.

91). And between these several conditions there is

every possible intermediate stage. Nor is this all

;

the "fruit" is often constituted, not only by the

ripened carpels, hut by those organs combined with
others.

here are represented by the " core." In the Melon

and the Cucumber, the Currant and Gooseberry,

the upper end of the flower-stalk in like manner

grows over the true carpels, which thus become em-

bedded in the interior. That this is so is shown

by watching the mode of growth, and, where that

cannot be done, by observing the remains of the

calyx at the top of the fruit, as in the eye of a Pear.
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A calyx in such a position would be wholly anoma-

lous, were it not readily expUcahle by the cause

just mentioned. In the Strawberry (Fig. 94) the

true fruit consist of the little

pips or carpels, which bestrew <

the surface, or ai'e partly em-

bedded in the top of the flower-

stalk, "thalamus," or "recep-

tacle," as it is indifferently

called, and in which, after

Fii'iff. 95.—Baspberry, allowing

Sue persistent calyx and the

numerons small fleshy fruits

aggregated on the dry floral

A Mulberry, a Pine-apple, or Fig, is not one fruit, it

is not the ripe state of any one flower, but it is

an aggregation of several flowers and other con-

stituent parts (Figs. 96, 97) into

one fleshy mass. Such fruits

are like "catkins," or inflores-

cences in which aU the flowers

have become fused into one

succulent mass.

The efiect of all these varia-

rig. 96.—A section through a Fig. The
flower-stalk expands to form a top-shaped
cavity, from line sides of which the teue

fruits proceed-

Fig. 97. — Mulberry. The
" fruit '* is here composed of

a number of originally sepa-

rate^lowers, all pajts of which
have become more or less

fleshy, and ultimately com-
bined in one mass.

fertilisation, the constituent

cells swell and multiply, and

flll themselves with savoury

juices of their own manu-

facture. In the Bramble or

the Raspberry (Fig. 95) the

case is altogether different.

Here each little fleshy pip

represents an entire carpel,

springing, not from a fleshy,

but from a dry receptacle.

We eat the luscious recep-

tacle of the Strawberry, but

we throw away the corre-

sponding part in the Rasp-

berry. "We swallow the pips

of the Strawberry, because

we cannot avoid doing so,

but if we could reject them

we should do so ; while in

the Raspberry we eat them

from choice. The pips of the

latter fruit, in fact, are miniature stone fruits (drupes)

.

The fruit in aU the cases hitherto mentioned has

consisted of the ripened carpels of one flower, with

or without the addition of other parts of that flower.

But other fruits are of a more complex character.

68

Fig. 98. — Pod of

Wallflower hurst-

ing by two valves.

tions is seen in the disper-

sion of the seed. Where

the " fruits " are light and

membranous they are wafted

away by the wind; where

they are bony they fall to

the ground and slowly rot,

or they split into several

pieces (Figs. 98, 99), and

thus liberate the seed ; while

in the case of the fleshy

fruits the colour, perfume,

flavour, are aU so many
allurements to birds or in-

sects, which here, as in the

process of fertilisation, in

the pursuit of their own

selfish aims, are made to

fulfil an unconscious but

most important part in the

great scheme of Nature.

Structurally, the ripening

of the fruit consists either in the shrivelhng of the

fruit from the drying up of the water, in its harden-

ing from the deposition of woody materials in the

constituent ceUs, or in its increased succulence from

the multipUcation of the cellular components.

Fig. 99. — Pod of Tulip

bursting into three

pieces.
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There are certain points in tlie ripening of fruits,

well known to practical men, but which have not

as yet received from hotanists the attention they

deserve. Thus the maturation of Peaches and

Grapes, for instance, is not marked hy one con-

tinuous increase in size, hut there is as it were a

check for some weeks during the " stoning period."

Then occurs the " second swelling," which goes on

uninterruptedly if circumstances be propitious. The

explanation given by gardeners is that the increase

in size is temporarily arrested during the develop-

ment of the stone, in the case of stone fruit, or the

formation of the hard seed in the Vine, and that

once these latter processes are satisfactorily accom-

plished the second swelling occurs. The facts are

beyond dispute, but the explanation given has not

as yet been accurately tested ; at any rate, practi-

cally it is well known that it the fruits be over-

stimulated during the stoning period, they resent

the interference, and either fall off, as in the Peach,

or the fruit suffers in quality, as in the Vine.

Physiologically the ripening of the fruit consists

in the transport or formation of various juices and

their manifold chemical transformations. Let us

take the Grape as an example. The young ovary

is of small size, green, soft, tasteless, or faintly

acid; after fertilisation it swells, its constituent

cells multiply, the watery juice accumulates, the

acidity increases, tannin is deposited in the skin

and in the seed. All the time the young fruit

remains green, the work it has to do is the same
in kind as that effected by the leaf ; hence to gain

an idea of what the green fruits do, and what are

the conditions most propitious for the purpose, the

reader should refer to the account given of the

mode of growth and action of tie leaf when
exposed more or less to the light. But as ripening

advances under the influences of increasing tem-
perature, or what comes to the same thing, of

the prolonged exposure to an equable temperature,

the green colour gradually gives place to the colour

peculiar to the particular fruit, the sour acids

disappear, sugar is developed, and slowly but
surely the whole composition of the fruit alters.

Unripe fruits contain a large proportion of water,

and a notable quantity of gummy substance called

pectose, which undergoes various chemical changes
during the process of ripening, and which is the

source of the jelly-like substance so familiar to

us in'" Currant jelly." ,

The favourite culinary mixture of Currants and
Kaspberries finds its explanation in the presence of

this ferment, "pectose," which acts on the "pectin"
of the Currant, and transforms it into an acid jelly.

M. Buignet has determined the average amount of

acid per cent, in various descriptions of fruit, and

from ms tables, as cited by M. Deherain, we

extiuct the following :

—

Sugar per cent.
59Peaches, unripe

Peaches, rij)e

Grapes, unripe
Grapes, ripe .

Apricots .

Wliite Currants
Baspberries
Greengages
Apples
Cnerries ,

Strawberries
Pine-apples

Figs

Acid per cent.
3-9 .

07
2-4
0-3

1-8 .

1-5

1-3

1-2 .

1-1

0-6

0-5

3-5 .

0-8

OOS

1-9

1-6

18-3

87
6-4
7-2

5-5

13-9
10-0

113
13-3
7-8

11-5

These figures will suffice for purposes of general

illustration; it will, of course, be understood that

the amounts will vary according to sort, season, and

stage of ripeness; notwithstanding the proportions

will remain nearly the same. M. Buignet has also

studied, comparatively, several kinds of Strawberries,

from a chemical point of view. Princess Royal and

Elton are types of a group of Strawberries remark-

able for abundance of juice and acid, and a small

proportion of sugar. The Alpine Strawberries are

much more sugary, not very juicy, and slightly

acid; while the " Hautbois" are very slightly juicy,

with little acid, and a large proportion of sugar.

In general terms it may be stated that fruits

pass through three stages. In the first, which is

that of development, the fruit is green, and does the

work of a leaf.

In the second period, which is that of matura-

tion, the colour changes ; it no longer emits oxygen
gas when exposed to the light, but gives off carbonic

acid. Dui'ing this period a series of changes (com-

bustions the chemists call them) occurs, in conse-

quence of which the tannin disappears first, followed

by the acid, and, after a time, by the sugar also,

when the fruit becomes insipid.

The third stage is one of decomposition, the effect

of which is to set the seed at liberty, by the rotting

of the fruit. Air enters the cells of the fruit, its

sugar is converted into alcohol through the agency
of the infinitesimally minute spores of a fundus
which acts like yeast, carbonic acid being given
off, while the alcohol, acted on by the remaining
acids of the fruit, forms various ethers, to which
the fruits owe their fragrance. Finallv, the air

destroys the cell-walls, " blets " them, and at the
same time destroys whatever acid or tannin material
may be still left ; thus the acid astringenoy of the
Medlar, of the Persimmon [Diospyros), which renders
the young fruits uneatable, is removed by the
process of Wetting.

The changes above referred to are, in general, the
direct consequences of fertilisation; but in some
cases it happens that the fruit ripens, and even the
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seed forms, after tlie agency of the pollen, and yet

the plant is infertile because the embryo plant is

not properly developed. Thus, the fruits of Musa
CafmdisAii, although they ripen under cultivation

here, never produce seed. The capsules or seed-

pods of Orchids often ripen and produce abundance

of seed, but not perfect seed. The fruits (seeds) of

Cycas ripen and develop in our stoves, in all respects

perfectly, except in the development of the embryo.

Hence the mere ripening of the fruit, or even of

the seed, though usually consequent upon fertilisa-

tion, may occur exceptionally -without fertilisation

of the embryo having taken place at all.

THE SEED.

"While the ovary is ripening into the fruit, the

the seed. The vjirying composition of root, stem,

leaf or flower, according to the stag'e of growth,

season, climate, or manui-e, has been either directly

alluded to or must have suggested itself to the

reader as a necessaiy consequence of the activity

varying alike in intensity and in kind throughout

the plant during its growth. But now things are

different. AVhatever have been the fluctuations of the

past, whatever actions, reactions, and permutations

have been carried out, now has come a period of

rest, a condition of something like stability.

A very interesting illustration of this is afforded

by the Rothamsted experiments. Among these is

a series showing the results of ninety-two analyses

of the £ish of "Wheat-grain, and ninety-two of Wheat-

straw, grown in each case under known conditions

¥-,

Fig. 100.—Seed of Cotton sur-
roimded by hairs.

"Fig. 102.— Seed
of Poppy, with
its -outer coat
maiked by a
raised net-
work.

Fig. 103.—Seed of
Ohickweed, witb
its outer coat
provided with,

small tubercles. rig.lOl.—Section of Cotton-seed.

ovules in their turn are slowly ripening into seeds.

The seed varies greatly in differentplants (Figs. 100

—

103), but what gardeners have chiefly to consider with

regard to it are its coatings, its perisperm, or store

of food (see Vol. I., p. 21), and specially its embryo

plant, to which all the rest is accessor}', and without

which the seed is infertile and useless. As the

ovule ripens into seed it usually increases in size,

its coats undergo various changes in the way of

thickenings, formation of outgrowths, hairs, wings,

and the like (Figs. 100—103), in the development of

colour ; the proportion of water, moreover, greatly

diminishes, and the accumulation of reserve material,

starch, oil, aleurone, either in the seed itself or in

the tissues of the embryo, proceeds rapidly.

"While, therefore, the conformation of tha seed is

such as to insure its preservation and its dispersion,

its chemical composition is such as to secure to

the nascent embryo within, the air, the water, the

food, requisite for it till it can feed itself. Obtuse,

indeed, must be he who is not struck with this daily-

enacted miracle of provident protection.

One more point of interest may be here mentioned

—the relative uniformity of chemical composition in

of soil, season, and manuring. The soil has

been analysed, the manures also, the climatic

features duly recorded and compared ; moreover,

these results are not derived from one season's

growth only, but from that of a lengthened series

of years. The outcome of this vast series of experi-

ments is recorded in abstract in the Jomfial of ttie

Chemical Socleti/ for August, 1884. The only point

we can here refer to is the fact that, in spite of

the very widely different character of the manures

employed, provided the seed was fairly ripened,

there w£is a marked uniformity in the mineral com-

position of the ripe grain, even where there was

wide variation in that of the straw, dependent on
supply or exhaustion of mineral food.

These conclusions are in harmony with what is

known of the transfer of materials from the leaves

to the seed during growth, and with the general

results of the chemical emalysis of the seed. la

plants under natm-al conditions the ultimate aim,

if we may so speak, is the formation and dis-

persion of perfect seed. To this all the processes

of nutrition are introduotorj-, to this all the details

of fertilisation are preparatory.
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In the seed thus lie concentrated all the work of

the past, all the hope of the future. "With the seed

entering upon the work of life, we hegan this series

of articles ; with the seed representing the close of

the life-history of the plant, we here bring them to

an end.

BULBOUS PLANTS.
By "William Goldbing.

AS so much of the heauty and interest of our

gardens is derived from bulbous plants, they

are highly important ; and for this reason, and be-

cause they constitute a class of plants so distinct

from others, a series of chapters in the present work
is exclusively devoted to them. Without bulbs our

open-air gardens would lose a great deal of their

attractiveness, as they represent fully one-haJf of

the showiest hardy plants, while they are indispens-

able for adorning stoves, green-houses, and window-

shelves ; in short, it might truly be said that there is

not a more popular or more valuable class of plants

than bulbs. A peculiar interest centres around

them, inasmuch as they were among the earliest

plants cultivated, and probably as long as gardening

has existed bulbous plants have been favourite

objects of culture. The hardy bulbs especially

possess an historical interest, for centuries ago they

were loved and cherished by our forefathers, and
have been handed down to us absolutely unchanged
through all the vicissitudes they must have seen.

Many of the bulbs of to-day, particularly some of

the Lilies, Fritillaries, Squills, and Daffodils, are

known to have been cultivated fully three hundred
years ago, therefore theymay truly be classed among
old-fashioned flowers.

The nature of bulbs has been so well explained

by Dr. Masters in the chapters on The Life-
History OF Plants (see first volume of this work),
that there is no need to revert to the subject. Any
one interested in bulbous plants would do well to

re-peruse those chapters relating to the structure,

physiology, and varieties of bulbs, and it is quite

necessary for a bulb-grower to be well acquainted
with the life-history of bulbs, as a key to their

successful cultivation. Those who possess a know-
ledge of the nature of bulbs are far more likely to

succeed in cultivating them than those who are
ignorant of it. As an instance of this, how often
do we see the leaves of spring bulbous plants cut
off after flowering, while yet green ! in ignorance
of the fact that so long as leaves remain green
on the plant they are adding strength to the bulb,
and that cutting them away prematurely does much
harm by weakening the bulbs. Again, how often

do people choose bulbs, particularly Hyacinths, by

size! whereas a, knowledge of their nature would

suggest that they should be chosen by weight, the

heaviest bulbs always proving the best, as those

have the strongest flower-spikes in embryo.

Although there is no need here to inquire into the

nature of bulbs, a few words are required in order

to explain the term " bulbous plants," because vague

ideas are prevalent as to its precise meaning. Com-

monly, any plant having a fleshy or tuberous

root is classed with bulbs, so that in this sense the

term has a very elastic application. For instance,

tuberous and fleshy-rooted Anemones, Ranunculuses,

Begonias, Achimenes, Caladiums, are often sold as

bulbous plants, although none of them are really so,

and for this reason theSe plants are not included in

the following diapters on Bulbous Plants, but will

form a separate chapter under the head of Tuberous

and Meshy-rooted Plants. Although in a strictly

botanical sense there is no sharp Kne of distinction

between bulbs and tubers, the difference between

them from a cultivator's standpoint is so well de-

fined, that there is little likelihood of any one con-

fusing the two kinds of roots. In a broad sense a.

true bulb is usually regularly shaped and mostly

globose, more or less pointed, the apex being the

growing point. Tubers, on the other hand, are usu-

ally irregular in shape, and possess no distinct grow-
ing point, and are rarely scaly or coated, while true

bulbs are nearly all tunicated or coated like an Onion,

or scaly like a Lily bulb, or solid like a Crocus or

Colchicum. To render the term more definite, it

might be said that all true bulbs belong exclusively

to one of the three great families of monocotyle-

donous plants, viz., Amaryllidaeete, Iridacece, and
Ziliaoece, and while in these families there are species

which have not true bulbous roots, every bulb men-
tioned in the following chapters belongs to one of

these groups. The term " corni " is only used in a.

strictly botanical sense for a solid bulb, as that of a
Crocus, therefore all corm-beaiing plants are in-
cluded here. Dr. Masters, in the chapters already
referred to, explains the mode of growth in each
variety of bulb, tuber, root-stock, or rhizome.
A family likeness prevails throughout the whole

range of bulbous plants, for, although often so dis-

similar in stature and general appearance, their
flowers invariably possess the same characters, their
parts being arranged in whorls or sets of three; thus,
three or six stamens, thi-ee sepals, three petals, and-
so on.

Bulbs are natives of all parts of the world, and
though they are not found in high latitudes, they
overrun the tropics, and as the plants of the various
regions require different cultural treatment, some
knowledge of the plant's native habitat is of' ser-
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vice to tlie cultivator. Europe, especially the cen-

tral and southern parts, aa well as Asia Minor, is

a great centre for bulha, and so is California, and
especially the Cape of Good Hope, for from this region

a large proportion of garden bulbs have been intro-

duced. The majority of the European bulbs are

hardy enough to withstand our climate unprotected,

as are also the greater number from North America",

but those from the Cape can only be grown success-

fully in the open in the most favoured localities in

these islands. South America is a great centre for

Amaryllidaceous bulbs. These sometimes inhabit

the hottest valleys ; others ascend the mountainous

parts so high that some of them may be grown
successfully with frame protection; and those that

are natives of Chili, and other southern parts of the

American eontinent, are also open-air plants with us.

The extreme Eastern world yields many bulbous

plants, including the many beautiful Himalayan

ftnd Japanese Lilies, which may be grown here out

of doors. The Eastern tropics are the headquarters

of several rich genera, and from Australia and

tropical A-iioa several fine garden bulbs have been

introduced.

Hence, we have bulbs to suit every class of garden

and every part of a garden. Coming as they do

from all regions, they flower at all seasons, so that

the garden may be enriched with the flowers of

bulbs from January to December. The majority of

bulbs are deciduous, that is, their foliage decays and

dies away so soon as the current season's growth is

fully perfected. A smaller proportion are ever-

green—that is, the foliage does not periodically die

away—and these, for the most part, are natives of

the tropics, requiring to be grown in either stove,

green-house, or frame. Examples of these are

Eucharis and Crinum, and familiar examples of de-

ciduous bulbs are Tulips, Snowdrops, and nearly all

the Lilies. Deciduous bulbs necessarily need dif-

ferent treatment from evergreen, although the main

principles of growth apply to both classes.

The chief point that the cultivator should bear in

mind is, that a bulb is a store-house of iood elabo-

rated by the plant during the previous season's

growth. This is a provision of nature to enable it

to survive excessive drought, heat, or other contin-

gencies to which it may be exposed. Thus, in coun-

tries where protracted periods of drought occur, the

vegetation of such regions either partakes of a

bulbous, tuberous, or succulent nature. For ex-

ample, in South Africa, where bulbous plants pre-

ponderate so largely, the long, hot, and dry season

is inimical to herbaceous vegetation unless they are

provided with some sort of store-house of reserve

food. The bulbs of this region have generally a

short period of growth. The rainy season begins,

vegetation awakens, bulbous plants develop foliage

and flower, and soon the dry season sets in, when the

foliage dies away, having added a fresh supply of

food to the bulbs or formed new ones, and they then

rest perfectly dry and inert until the next rainy

season.

With tropical bulbs the case is difEerent. There

is not such a marked distinction between rest Etnd

activity, although the alternation of dry and wet

seasons is much the same ; but instead of the atmos-

phere being arid during the rainless and cool period,

it is sufficiently moist to preserve evergreen plants.

Hence, such plants as Eucharis, though they do not

lose their foliage yearly, have a season of rest,

characterised by a lower temperatm-e, and compara-

tively drier atmosphere. These, then, are briefly the

principles which should guide the cultivator.

Bulbous plants, from a cultivator's point of view,

may be classed under four heads, namely, (1) Stove,

'(2) Green-house, (3) Frame, or HaU-hardy, and (4)

Hardy. The first includes those tropical plants that

require abundance of heat and moisture dm'ing the

growing season. Among these are some species of

Amaryllis [Sippeastrvm), Crinum, Eucharis, Hymeno-

calKs, Griffinia, Pancratium, and other evergreen

species. Green-house bulbs are those which belong

to sub-tropical regions, and require moderate heat

and moisture during growth, but ' a cool and dry

treatment while at rest. Among these are such as

Albuca, Haamanthus, Cyrtanthus, Nerine. Frame

or half-hardy bulbs comprise a great class, and

include the majority of the natives of the Cape

of Good Hope. Hardy bulbs are those that are

capable of enduring all weathers without any

artificial heat or protection whatever, though some

of them are benefited by shelter when in flower,

especially the very early or very late flowers.

AH the plants described or mentioned in the fol-

lowing chapters fall under one of these four heads.

Stove Bulbs.—These being for the most part

evergreen, they may be grown under precisely the

same conditions as ordinary stove plants, directions

for which are given in other parts of this work.

The only exception with bulbs is, that they must in

all cases be allowed a. season of rest, otherwise,

if kept in a continual state of activity, the bulbs are

weakened. No definite rule can be given when this

resting reason is to take place ; that must be decided

by the cultivator ; but, generally speaking, the end of

summer and autumn is the natural resting period for

stove bulbs—that is, after they have flowered, and

their foliage is fully developed. Then water may be

applied moderately; but in the case of evergreen

bulbs it must not be entirely withheld, which would

•cause the bulbs to shrivel. A period ranging from
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a few weeks to three months is required for resting

stove hulhs ; when signs of activity in the bulbs are

apparent they should be re-potted, if necessary

—

that is, if the roots have impoverished the soil and

filled the pots; hut above all it is necessary to

caution inexperienced cultivators against the prac-

tice of over-pottiug—that is, putting their plants in

pots too large for them. Generally speaking, bulbs

of all kinds thrive best and flower most freely when

the roots have quite filled the pots, or become pot-

bound, as it is termed. It is far better to let the

bulbs remain pot-bound, and stimulate them by

liquid manure occasionally, than pot them in a mass

of soil, which soon becomes soured in a hot-house.

When potting becomes necessary all the old soil and

old decayed roots should be removed from the bulbs.

Good drainage in bulb-pots is very necessar}-, for

although the plants require abundance of water

while growing, stagnant water proves fatal to their

roots. Ordinary potting-soil will answer for most

bulbs ; but the best of all soils for the majority is

fibry loam and sand, for being for the most part

coarse-rooted plants, they do not require the usual

dose of peat which gardeners as a rule use for

other plants.

Green-house Bulbs, being for the most part

deciduous, are of easy culture, nor can any mistake

be made as to their proper period of resting. This

begins when the foliage of the current season has

become thoroughly ripened—generally yellow—and

dies away, and simultaneously the roots become

inactive. During this period the bulbs need nothing

in the shape of food, only require to be kept in an

equable state of moisture or dryness. The prevailing

error is to keep them too dry, although some, such

as the majority of Cape bulbs, are not injured by
being kept dust-dry for months. The approximate

period of rest will be stated under the various genera.

Bulbs of aU kinds keep better during their resting

period in soil than under any other condition, though

sand is a good substitute. In some cases the interval

between the decay of the foliage and the recom-

mencement of growth is very short, as in the case of

some Cape bulbs ; therefore, if re-potting is required,

it should be done before the tender roots are emitted

from the bulbs. The swelling of the apex of the

bulb is an invariable sign that growth is beginning,

and at the same time roots will be emitted. Water
should be given gradually, more and more, until full

growth is developed. In the case of those plants

that have not been re-potted, it is a good plan, if

the soil be dust-dry after the resting period, to sub-

merge the plants for a time in water, so that the

Hoil may become thoroughly saturated, and thereby

induce active growth at once.

Frame or Half-hardy Bulbs include all the

South African or Cape bulbs, as they are commonly

called, besides those from other regions that are not

sufficiently hardy to withstand the fuU severities of

our climate. They are nearly all deciduous, and

require a decided resting period, varying from a few

weeks to two or three months. On the whole haU-

hardy bulbs are easily managed if careful attention

is paid to their requirements in growth and rest.

Being so numerous, and of such a varied nature, no

definite rule can be given as to the exact season for

resting the bulbs, and therefore the cultivator must

use his own judgment, and the general directions

already given need only be reiterated. The interval

of rest, being so varied, wiU be stated in the cultural

notes applying to each genus. They dislike arti-

ficial heat, yet they are not sufficiently hardy to

withstand the average climate of this country. Most

of them being natives of the Southern Hemisphere

commence to grow in our autumn, which corresponds

to the southern spring ; therefore they require to be

planted during this season, and our winter happens

just when their growth is tender, but the protection

of a glass frame, with the addition of a covering

during frosts, is generally sufficient to keep the plants

from injury. Pot-culture is the most convenient

for frame bulbs on a small scale, as then the plants

are more easily managed as regards their resting;

but when quantities of a few select kinds are grown,

such as Ixia, Sparaxis, Babiana, Freesia, and bulbs

of a similar nature, it is better to plant the bulbs

out in beds of soil in the frames or pits. The beds

for frame bulbs should be carefully made in order

to insure success, and it is far better to make them
well at the outset than to be continually remedying

defects. The site should be fully exposed on all

sides; but it is better if the frames are sheltered

from north and east winds. Full exposure to the

sun is essential, as Cape bulbs, above all others,

require all the light and heat our climate aJGEords

;

but as a hot morning sun is liable to injure the

foliage while wet with dew or rain, it is advisable to

place the frames a little towards the west, so that the

sun will not shine upon them until the plants become
tolerably dry. The sides of the frames should be

raised about a foot in front and a little higher

behind, so as to keep the bed of soil above the

surrounding level. A depth of about a foot or so

should be taken out a little larger than the frame,

and be filled with about a foot in depth of brickbats

or rubbish, to insure proper drainage. A surface

layer of turfy sods should be placed upon the

drainage, and upon this about 12 or 15 inches of soil,

consisting of good turfy loam, sharp sand, sifted

leaf-mould, and peat, in.equal parts, well mixed and
sweetened by exposure to the atmosphere. Svch a
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bed -will last good for several seasons, and if made
during the summer, the bed will be in a good con-
dition to receive the bulbs in autumn. The majority
of the Cape bulbs, if planted in sach a bed as this,

will not require to be lifted for two or three years,
and even then they may be re-planted without re-
newing the soil. September is the best time to
purchase and plant Cape bulbs, and never later than
October, for after this date the bulbs, if. kept out
of the ground, become weakened. Almost as soon
as planted they begin growth by emitting roots,

although there are no signs of leaves ; but no water
should be given before spring, as the soil is gener-
ally moist enough to maintain healthy root-action.

During winter the frames will require to be venti-

lated in order to keep the soil in a sweet condition,

and during frosty weather they must be protected
by mats or other material. It is a very good plan
to sprinkle a layer of dried fern or litter over the
soil, but this must be entirely removed so soon as

the bulbs begin to push up leaves ; then the lights

must be taken ofE during fine weather, and only put
on to keep ofi excessive raias. After the bulbs have
flowered, and growth is ripened, the lights may be
kept on so as to favour the ripening of the leaves,

and all that is necessary in autumn is to give a thin

surface-layer of compost.

For pot-culture in frames, the bulbswhen purchased
in autumn should be at once potted in rroderate-sized

pots, in compost such as that recommer.ded for beds.

The pots should be well drained, and the bulbs should

only be placed just beneath the surface. It is a good
plan to plunge the pots in the frame in a bed of ashes

up to the rims, which tends to maintain an equable

state of moisture in the soil. The same directions

as those given above apply to pot plants, always re-

membering these plants require abundance of light

and air, all the sunshine possible, plenty of water

when in active growth, and dryness while at rest.

Hardy Bulbs the cultivator may conveniently

divide into two classes. The first are those that are

perfectly hardy and vigorous growers, quite able

to take care of themselves from year to year without

attention, therefore, if well planted at the outset, do

not require to be lifted for years, and then, only

for the sake of increasing the stock. This class in-

cludes such as Snowdrops, the hardy SciUas, most of

the Daffodils and Lilies, Crown Imperials, and the

like. The other class includes those which, though

as hardy as the others, are benefited by periodical

lifting, either annually or every second or third

year. Examples of this class are the Dog's-tooth

Violets {Uri/thronium), Millas, Brodi8ea,s, Crocuses,

and bulbous Irises (Xipkion). The directions under

these heads will be given under each genus. There

can be no definite rule laid down either with regard

to the most suitable soil or the best position for

hardy bulbs ; but, generally speaking, the situation

should be fuUy exposed to the sun, yet, if possible,

sheltered from the north and east, for this reason,

that by far the greater number of hardy bulbs

flower during the first four months of the year, when
northerly and easterly winds are prevalent, and these

often injure the flojyers badly. The best soil for a

general collection of bulbs is a good friable loam. It

should be deep, as the roots of most bulbs penetrate

deeply, and though a moist soil is essential, well-

drained beds are indispensable, to prevent the possi-

bility of stagnant moisture. In damp localities it is

a good plan to make bulb beds as Asparagus beds are

usuaEy made—that is, raised above the surface, with

alleys between them. The beds being narrow, the

soil becomes warmed by the sun, and this conduces

to the ripening of the bulbs. Of course in a, light,

dry soil such a plan would not answer, as the bulbs

would not get enough moisture.

One general rule may be laid down, which applies

to all bulbs, and though it has been before alluded

to, it is so important that it will be well to reiterate

it ; and that is, to always allow the foliage to decat/

naturally. It is the baneful practice of tidy gar-

deners to cut aS. the leaves of bulbous plants imme-

diately they show the least signs of decay, and often

as soon as the flowers are over. The same applies

to those kinds with stems, such as Lilies and Crown
Imperials, and it is a well-known fact that if Crown
Imperial stems are cut off, the bulbs are weakened.

They should be allowed to drop off.

LIFTING AND STOSISG BULBS.

As success in bulb-culture depends so much on

the proper lifting, drying, and resting of bulbSj

and as no definite rules can be laid down which

would apply to every class of bulb, the cultivator

should base his practice on a few general principles.

The condition under which a bulb grows naturally

is always a safe course to follow, although it is often

diflicult to closely imitate these. The knowledge of

the native habitats of a bulb is therefore useful to the

cultivator. For example, European bulbs, inhabiting

central or northern parts, are hardy, and need neither

lifting, drying, nor resting, unless for purposes of

propagation or change of soil. If a native of South

Europe, or in fact any part of the Mediterranean

coast, then its perfect hardiness in this country is

more doubtful, and in order to rest the bulbs they

must, as a rule, be lifted, or, if grown in pots, kept

dry, because their natural period of rest occurs

generally during the hot and dry period in summer,

and no rains occur until autumn to stimulate the
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bulbs into active growth. Central Asian, and the

majority of Chinese, Japanese, and North American

bulbs may be classed under two heads—those from

the Eastern States and Canada, which are perfectly

hardy unprotected in this country ; and those from

the warmer States, such as Texas, Florida, and some

parts of CaUfomia. The hardy kinds do not require

an. artificial rest, while those from the warmer parts

do. The natives of the Southern Hemisphere grow
under somewhat diilerent conditions, inasmuch as

the seasons are reversed. The growing season of

the bulbs usually takes place during our autumn
and winter, and after the plants have flowered in

spring the bulbs require to be artificially rested, by
either lifting, or prbtecting from rains, which would
"unduly stimulate them into growth.

For the convenience of trade it is, of course,

necessary to lift bulbs, and store them, so as to be

ready at hand for sale ; and, unfortunately, they are

often stored too long, becoming thereby shrivelled,

and consequently weakened. This is particularly

the case with hardy bulbs, such as Narcissi, many
of the Lilies, bulbous Irises, Snowdrops, Pritil-

laries. Squills, Crown Imperials—in fact, all those

European and American bulbs which really do not

require to be lifted annually, and to which a pro-

tracted period of dryness is highly injurious. Indeed,

these bulbs undergo a resting stage even while in

moist soil, and though root-growth is usually active

throughout autumn and winter, the leaf-growth does

not generally take place until spring.

Such bulbs should not be kept out of the ground

any longer than is necessary for drying and clean-

ing them, and separating the j'oung offsets for in-

creasing the stock. When it is considered neces-

sary to lift the bulbs, either because they show signs

of deteriorating in growth or for propagation, the

operation should be done so soon as the foliage is

quite matured and decayed, which, in the case of

most hardy bulbs, is from June till August. Dry
open weather should be chosen, and after lifting the

bulbs they should be allowed to remain in the sun

and become dry, and after cleaning the soil off, and
separating the young offsets, the largest bulbs

should be set aside for planting out permanently,

while the hulblets may either be planted in

nursery borders, or at once in their permanent

positions. Whenever it may be necessary to store

hardy bulbs, so as to keep them over the winter,

which should always be avoided as much as possible,

the best plan, after drying and cleaning the bulbs,

is to lay them in layers on shelves in an unheated

shed, and cover the bulbs with a layer of dry soil or

sand, so as to exclude the air and light from them,

which tends to weaken and shrivel them. When
there are but a few bulbs of each sort, they may be

placed in pots, and covered with soil or sand. When

bulbs are not re-planted immediately after lifting,

they cannot be kept out of the ground later than

October or November, at the latest, without injury;

hut in the case of those kinds that are not perfectly

hardy, such as some of the Japanese and Califomian

bulbs, they may be kept till February under the

condition that excessive dryness or excessive mois-

ture is avoided. It is, however, in all cases the best

and safest plan to re-plant such bulbs immediately

after lifting, or before the end of October. Bought

bulbs are frequently subjected to rough treatment

in a dry warehouse, from the time they are lifted

until sold; consequently, if bought late, they are

generally weakened, and not unfrequently shrivelled,

so that their strength is greatly impaired. There-

fore, hardy bulbs should be purchased as soon after

August as possible, and planted at once. Very late-

planted bulbs are seldom satisfactory.

It is often a question with amateurs as to what

should be done in cases where such bulbs as Hya-

cinths, Tulips, Crocuses, are grown in beds required

for the usual summer flowering plants, as Pelar-

goniums, for at the time these require to be planted,

towards the end of May, the bulb-leaves are yet

green. In such cases, the best plan is to lift the

bulbs, with as much soil as possible clinging to their

roots, and transplant them in a reserve bed in an

open sunny spot—^that is, if they are required for

another season's bloom. To lift bulbs while green

necessarily weakens them, and they consequently

shrivel, and frequently rot. In order to avoid this,

spring bulbs ought not, if possible, to be planted

in beds required for the summer plants, but allowed

to remain undisturbed till the foliage is ripened,

although the decaying leaves may have an untidy

appearance. In some gardens the plan is to plant

Pelargoniums and other plants between the bulbs in

May, and when these have grown they hide the

decaying leaves, and the bulbs can be pulled up a

few weeks later, thus leaving the beds to the summer
plants.

Dutch bulbs after being forced are very often

thrown away under the impression that they are

useless. They are certainly useless for forcing into

bloom early, but are valuable for planting in the

open borders, and to these they should be consigned,

and if the position is warm and dry they will appear
year after year and yield good crops of bloom. A
border at the foot of a south wall is a capital place

for planting forced bulbs; a shrubbery border is

generally too impoverished for them.
The foregoing remarks apply to hardy bulbs, but

with half-hardy or green-house deciduous bulbs the
case is different ; for as most of them are natives of

countries in which a hot and dry period occurs at
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the time the bulbs al-e leafless, a perfectly dry rest-

ing period is therefore not only not injurious to,

but essential for, them ; moisture stimulates them into

growth or prevents them from having a perfect rest.

As a general rule, the bulk of Cape buLbs, for in-

stance, require to be perfectly dry after their foliage

is ripened or decayed in about July, and from that
time tin re-planted in October should be kept per-
fectly dust-dry, and in addition subjected to as much
sun-heat as possible. The best practice, therefore, in

private gai-dens, is to lift the bulbs after the leaves

are decayed, and spread them on the surface of the
soil imder a hand-light, so that no rains wiU reach

them. After a month or six weeks they may be
kept in a dry place until about the middle of Octo-

ber, when all should be planted. If planted earlier

leaf-growth will be advanced too much, so rendering

it liable to be injured during winter treatment;

on the other hand, if planting is deferred later than
October, or even till early spring, the bulbs sufier

by shriveUing, and consequently wiU not develop

-vigorous growth. The exceptions to this general

rule of dealing with Cape and other half-hardy

plants from dry regions, occur in the case of late-

flowering families, such, for example, as Gladioli and
Tigridias, which do not bloom before August, and
whose growth is not even decayed before October,

-when they require to be lifted. Such as these re-

quire to be kept dry and airy till about March, and
then planted. In gardens where a fruit-room exists

no better place could be found for wintering Gladioli

and such bulbs as need to be planted in spring, as

the fruit-rooms are usually, and should be, dry and
-well ventilated. In all cases a careful cultivator wiU
frequently examine his bulbs during vrinter, whether

in or out of the ground, and use his judgment in

dealing with them accordingly.

Evergreen bulbs, such as Eucharis, Crinum, Pancra-

tium, Hymenocallis, and others, are usually bought

from the nurseries in a growing state, but in the case

•of imported bulbs, which arrive leafless, they gene-

rally develop foliage as soon as they are placed in a

warm and moist atmosphere. Water should be with-

held, or very sparingly given, to an evergreen im-

ported bulb before it has commenced to throw out

Joliage, otherwise there is danger from rotting.

The Depth, of Planting Bulbs varies in the

various genera, but as a general rule all scaly bulbs,

such, for example, as Lilies, and all BoKd bulbs or

corms, such as Crocus and Colchicum, require to

be planted more or less deeply ; on the contrary, all

tunicated or coated bulbs, like Hyacinth, Crinum,

Amaryllis, or, indeed, any whose structure is akin to

the Onion, may be grown either on the surface of

the soil or only half buried. There are many excep-

tions, of course, to this rule, but nevertheless it may
be some guide to the amateur. Deep planting for all

kinds of perfectly hardy bulbs is recommended for

several reasons, the chief being that they are out of

harm's way from severe frosts, and they never be-

come too dry. Six inches is the average depth for

hardy bulbs, but some, such as Narcissi, SciUas, and

others, rise from as much as a foot below the surface.

Crocuses, again, should be deeply planted, inasmuch

as each generation of bulblets are produced on the

top of the parent bulbs, and consequently arrive

nearer to the surface every season.

Half-hardy bulbs, such as those from the Cape,

also require to be deeply planted if grown in open-

air frames, so as to prevent injury by frosts. About
six inches is the usual depth these are planted. The
directions for planting will be given under each genus.

Deep planting in pots cannot be carried out in the

ordinary pots, therefore it is advisable to grow those

bulbs which require to be planted a few inches beneath

the surface, in deep pots, commonly called Hyacinth

or bulb pots, an illustration and description of which

occur at page 7 in Vol. I. of this work. Though
these are called Hyacinth pots they are practically

useless for Hyacinths, and are seldom used for them,

because, as Hyacinth bulbs are never more than half

buried, an unusually deep pot is not required. The
special bulb pots are useful in growing a great num-
ber of bulbs, and if they were more commonly used

than they are, better success would result than from

using the ordinary pot. Thorough drainage, so as

to avoid stagnant moisture about the bulbs, is as

necessary for open border culture as pot culture, for

very few bulbs are by nature swamp-lovers.

Kaising Seedling Bulbs.—Those who take a

special interest in bulbous plants, invariably resort to

propagation by seed as a ready means of acquiring

an abundant stock of plants, as well as obtaining new
and different varieties. All that is required is care

and attention, and above all patience, as the majority

of seedling bulbous plants do not arrive at maturity

for three or four years, and some not for ten years.

The general principles to follow are : first, to tho-

roughly ripen the seed, then gather it and sow it im-

niediately, even if in midwinter, always remembering

that seeds as they fall naturally from the plant are

generally in the best condition for germination, and

if their tissues become hardened by time, germination

is retarded. Besides, a season is often lost by not

sowing the seeds the same season. Eor instance,

in the case of the Amaryllis {Sippeastrum), which

usually ripens its seed in August, a season is quite

lost if the seeds are kept until spring before sowing

;

whereas if sown as soon as ripe the seedlings will be

ready to pot off in the following spring. Seedling
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bulbous plants require great attention, for if they

suffer from undue dryness or excessive wetness they

are much checked. They require to be grown on

steadily fronj the infant to the adult stage without

protracted seasons of rest, which mature bulbs re-

quire.

Offsets and bulblets, like those produced on Tiger

LQy stems, need the same careful attention, as they

do not possess the same power of enduring rough

treatment as adult bulbs. Seeds of bulbs vary so

much in character, that no general rule can be given

as to the depth they should be sown and other spe-

cial treatment they require. These will be alluded

to under the genera.

FERNS.
By Jahds Beitten, P.L.S.

The Cystopteris, or Bladder IPerns.—Taking

the standard of specific rank adopted by the authors

of the " Synopsis Filicum," there aje three of the

five known species of Cystopteris represented in the

British flora. All are deKcate, flaccid, deciduous

ferns, with small, twice or thrice-divided, thin green

fronds, and free veins. Amongst ferns this genus is

exceptional in its geography on account of its head-

quarters being in. the temperate zones of both hemi-

spheres. The name Cystopteris was given on account

of the bladder-like involucres.

C. alpinum, a very elegant little plant, has only

recently been thoroughly settled as a truly British

species, it having been discovered in Teesdale by Mr.

Backhouse. In the other localities whence the

plant was obtained it was doubtfully native, or

finely-cut forms of C. fragilis had been taken for it.

The finely-cut bright green fronds generally are

about four to six inches high. The extra-British

distribution is the mountains of Europe and Asia

Minor.

C. bulliforum takes its name from the large fleshy

bulblets which are formed in the axils of the upper

pinnse ; these fall to the ground and often produce

new plants. This species is the largest of aU the

Cystopteris ; its lanceolate, elongated, twice-cut fronds

sometimes attain—in shaded ravines in the United

States—as much as a couple of feet in length.

C. fragilis, a native of arctic and north and south

temperate regions, varies considerably both in the

size and cutting of the fronds ; three or four more or

less well-marked varieties occur in Britain and have

received distinctive names. It has a tufted root-

stock and ovate-lanceolate, pale green, once or twice-

pinnate fronds four to eight inches long.

C. montanum, one of the rarest of our native ferns,

has a creeping root-stock, veiy slender stipes, and

deltoid thrice-pinnate fronds as broad as long (four

to six inches.) In Britain it is found only on the

mountains of Perth, Forfar, and Aberdeen, at eleva-

lons of from 2,300 to 3,600 feet.

Cultivation. — "With the exception perhaps of

C. bulbifenm (which, however, succeeds in the open

air in some localities), the species above described

are quite hardy. C.fragilis and alpinum do well in

rock-work, and not unfrequently establish themselves

readUy on old shaded walls. C. montanum, in its

native habitats, affects damp moss-covered ledges,

the creeping rhizomes finding a congenial home

imongst the shcrt scanty plant-growth of the moun-

tain-sides ; it requires more moisture than the other

species enumerated, but is easily grown if shade and

moisture be forthcoming ; we have seen plants grown

under a glass case in a crowded city thoroughfare, far

surpassing in size and beauty any of those noticed in

the very locality whence they were originally pro-

cured. C. bulhiferum is a pretty cool-house plant, and

only requires a well-drained situation and a mixture

of loam and leaf-mould in which to make itself per-

fectly at home. If grown in pots this and the others

—with the exception of C. montanum—only require to

be guarded from excessive moisture during the winter

months, when the fronds have died down and the

plants are at rest.

Tile "Woodsias.—About fourteen species of

Woodsia are known, and of these about half are

in cultivation. Our two British species are grown
more on account of their rarity and the almost

inaccessible places in which they occur than from
their beauty. Some of the exotic species are larger

and more easily cultivated than our native ones.

W. hyperborea has linear-lanceolate fronds with

ovate-cordate pinnae and few broad lobes. In its

distribution it is similar to TV. Ilvensis.

W. Ilvensis has broadly-lanceolate pinnate fronds,

two or three inches high, of a dull green colour, both
surfaces being clothed with minute bristle-like scales.

The American form of this species—for it occura on
high mountains in thetemperate zone of the Northern
Hemisphere, as well as in arctic regions—is a much
more vigorous one than the British.

W. Oregana has densely-tufted chestnut-coloured

stipes two to four inches long, and oblong-lanceolate

bi-pinnate fronds three to four inches long, narrowed
to both ends. It differs markedly from the species

already described in its glabrous fronds and minute
involucre. A native of the Eocky Mountains, Oregon,
and Lake Winnipeg.

W. scopulina has densely-tufted" stipes two t»
three inches long, with large lanceolate scales and.
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oblong-lanceolate bi-

pinnate fronds four to

six inches long, nar-

rowed to both ends.

The upper sui-face is

slightly and the lower

densely glandular
hairy. A native of the

Kooky Mountains.

Cultivation.— "When
grown in pots the

Woodsias should be
placed in thoroughly

well-drained loamy
soil mbced with small

pieces of porous stone.

They must be cai-e-

fuUy guarded against

excessive moisture,

and should not be

disturbed at the root.

On rock-work they like

a shady spot, and are

best wedged between

pieces of rock where

their roots can run

into the cool damp in-

terstices, and at the

same time be continu-

ously free from any-

thing approaching
stagnant moisture.

The Aspidiums,
or Shield Ferns.—
The Aspidiams do not

exhibit so marked a

range in the form and

cutting of the fronds

as many other genera,

but there are among
them many very de-

sirable and handsome

plants. As a rule,

they are less suited for

pot culture than for

planting out in the

rockery, either of the

in-door or out-door

fernery. As the genus

is here understood,

Cyclodinm, Cyrto-

mium, and Polysti-

ohum, to which latter

section the British re-

presentatives of the
CTST0FT£BIS FEUOHIS. CtSTOPTBBIS MOSTiNUM.
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genus belong, are included. There are about sixty

species, distributed over almost all countries. The
name Shield Fern is a translation of the Greek root

from which the name Aspidium was coined, and was

given on account of the form of the involucre.

STOVE SPECIES.

Comparatively few of the numerous Aspidiums in

cultivation do not succeed imder green-house treat-

sembles in texture and appearance our native Holly

Fern. It has stout erect stipes, two to four inches

long, densely clothed with large, reddish-brown, lan-

ceolate scales; the very leathery evergreen fronds are

pinnate throughout, and measure from twelve to

eighteen inches in length, by an inch and a half to

two inches in breadth.

A. trifoliatum, a variable plant, widely distributed

throughout tropical America, has tufted brownish

WOODSIA ILVENSIS. WOODSIA ilPlHA.

iment ; even the three mentioned under this heading

•will thrive in a cool house, but as they grow more

freely in the warmer temperature of the stove, they

iare given by themselves.

A. anomalum, a curious Cingalese species, is per-

haps, as suggested by Mr. Baker, an abnormal con-

dition of our native A. aculeatum. It has tufted

stipes, one to two feet long, densely clothed with

large, lanceolate, pale brown scales, especially the

lower portions, and fronds two to three feet long by a

foot or more in breadth. The texture is firm, and

the fronds, which are naked, both above and below,

are dark green in colour. This species belongs to

the group in which the lower pinnae are only once

jiivided.

A. mucronatum. from the West Indies, closely re-

stipes a foot or more long, scaly only at the base,

and thin-textured fronds, twelve to eighteen inches

long, by six to twelve broad.

The var. heracleifolium is a handsome form, with

bright green fronds, with the pinnae pinnatifid on
both sides at the base.

GREEN-HOUSE SPECIES.

A. amahile.—^In this, the lower pinnae of the fine

fronds are only once pinnate, the rachis and both
surfaces being naked. The fronds themselves mea-
sure a foot or more in length, by six to nine inches

in breadth; the slender polished stipes are six to nine

inches long. A native of India, Ceylon, Malacca,

Formosa, and Japan.

A. aristatum has a creeping rhizome, and deep,
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glossy green, finely-cut, firm-textured fronds, one to

two feet long, by nine to twelve inclies broad.

The variety coniifolium has still more finely-

divided fronds, with copiously-toothed segments.

There is a variegated form of the type, which is

an interesting and pretty fern, a portion on each

aide of the rachis being a greenish-yellow colour.

-d. aristatum extends from Japan to Ceylon, and

from Norfolk Island, Fiji, and Samoa to

Now South Wales and Xatal.

jL. auriculatum has somewhat leathery,

tufted fronds, twelve to eighteen inches

long, by two to four inches broad, the

numerous pointed falcate pinnae having

spinosely serrated edges. It is found in

Formosa, Ceylon, and throughout India,

where, in the Himalayas, it ascends to

9,000 feet above sea-level.

A. Capense has scattered, firm, erect,

greyish stipes, densely scaly below, a foot

or two in length, and sub-deltoid, twice-

cut, very leathery fronds, one to three feet

long, by twelve to eighteen inches broad.

This is a noble fern, requiring plenty of

root-room, and also space overhead in

which to develop its handsome fronds.

It is widely distributed throughout the

southern parts of the Old \Vorld, and also

occurs in the Western Hemisphere from

Cuba to Patagonia.

A. fahatum, frequently mentioned in

books and horticultural journals under the name of
Cyrtomium falcatum, is a handsome and distinct fern,
with dark green, leathery, glossy, simply-pinnate,
evergreen fronds. The tufted stipes, densely clothed
below with large dark scales, are from six to twelve
inches in length, "and the fronds from one to two
feet long, by six to nine inches broad.

The Himalayan var. caryotideum has rather larger,

sharply-toothed, slightly-lobed, opaque pinnae ; and
var. Fortunei, introduced many years ago from Japan
by Fortune, is like A. falcatum, except in the nar-

rower dull green (opaque) pinnae. In many places

in this countiy these are hardy, and form wonderfully
attractive objects in the out-door fernery, where their

somewhat massive fronds contrsist so markedly with
the more finely-cut and delicate ferns. In one or

other of its forms A. falcatum is found fi'om Japan
and China to the Sandwich Islands, Madagascar,

and South Africa.

A. frondosmn, from Madeira, has scattered, strong,

straw-coloured or pale brown polished stipes, one to

two feet long, and firm-textured, aub-deltoid, naked
fronds, a foot and a half to two feet long, by a foot

or more broad.

A. laserpitiifolium,iheLastrea Standishiioi gardens,

has finely-cut, light green, firm fronds. It differs

from A. amabile, which it somewhat resembles, in

being more compound, with smaller cuneate, oblong,

less-toothed segments, and larger sori. In many
places in this country this pretty Japanese fern is

quite hardy.

A. lepidocaulon.—This has the habit and texture of

A. falcatum. It has drooping dark green fronds,

ASPIDniM ANGULAEE GRAKDICEPS.
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•which frequently root and develop young plants from

the whip-like tips. From its hahit of growth this is

well adapted for growing in a bracket attached to

the wall of the fernery, or suspended in a basket from

the roof. A native of Japan.

A. triangulum, from the West Indies, has tufted

stipes, two to six inches long, with large dark brown
scales at the base, and leathery dark green fronds, one

to two feet long, by one to t^o inches broad, the

pinnae bearing numerous blunt or spinose teeth on

their margins. This curious and interesting species

does well grown in a basket either in the warm or

cool fernery.

HAaDT SPECIES.

A. aerostichoides is an evergreen species from North

America, where it extends from Canada to Florida

and the Mississippi. It has tufted stipes, six to eight

inches long, densely clothed below with pale brown

lanceolate scales, and simply-pinnate firm fronds, one

and a half to three feet long, by three to five inches

broad.

A. aculeatum.—In sheltered situations the ovate-

lanceolate, twice or thrice-pinnate fronds of this

species are evergreen. In one or other of its nume-

rous varieties it is distributed throughout almost all

regions, but is most uncommon in the Arctic regions

and in Eastern North America. What is regarded

in the " Students' Flora of the British Islands " as

typical aculeatum has rather flaccid fronds, with

sessile pinnules (the lower ones being free) and

spinulose serratures.

The var. lohatum has bi-pinnate fronds, with rigid,

sessile, decurrent pinnules, which are confluent below.

In the var. angulare the fronds are sub-membra-

nous, the small, lax, stalked pinnules ai'e sometimes

again pinnatifid, with large awned teeth. In addition

to these varieties, there are numerous other exotic

ones, as well as a host of crested and other forms of

garden origin.

A. Lonchitis, the Alpine Shield Fern, or Holly Fern,

owes its last-mentioned name to its rigid and prickly

appearance. It is a handsome evergreen, with

simply-pinnate, linear -oblong frouds, twelve to

eighteen inches long, and one to two inches broad. It

is widely distributed throughout the Northern Hemi-
sphere, but in Britain occurs in rocky clefts of the

mountainous districts of "Wales and the northern

part of the island.

A. muniium, one of the most distinct and de-

sirable of all hardy evergreen ferns, is a native of

Western North America, from Nootka to California.

It has strong, tufted, straw-coloured stipes four to

nine inches long, the lower portions of which espe-

cially are densely clothed with large, glossy, lanceo-

late scales; the dark gieen fronds are one to two inches

long, by four to eight inches broad. The numerous

closely-set firm pinns are acuminate at the apex,

and the margins finely spinosely-serrated through-

out.

Cultivation—^Most of the Aspidiums are of easy

cultivation, all thriving in a mixtuie of loam and

leaf-mould, with an addition of peat and sand. The

stronger-growing sorts do well in well-drained loam,

and aU like an abundance of water, provided stag-

nation be guarded against.

A. Lonchitis is perhaps one of the most difficult to

manage, and it is rarely seen under artificial condi-

tions in anything like the luxuriance it exhibits in

the damp elevated rocky spots it naturallj' affects.

Wedged between stones in somewhat shaded and

sheltered positions in the out-door rockery, where its

roots are kept constantly moist, and its leathery

fronds cannot suffer from drying winds, it makes a

beautiful object.

A. aculeatum makes a bold and handsome plant in

almost any shaded spot, provided root-room and good

soil be afforded it ; along the shady margins of or-

namental water it attains a large size, and grows

very luxuriantly ; this, and anj' or all of its varie-

ties, deserve a prominent position in the fern

garden.

The Blechnums.—The genus Ulechnum com-
prises about a score of species, and is widely diffused

throughout tropical and south temperate regions.

Nearly all resemble each other closely in general

aspect, in having pinnate or pinnatifid fronds. Only
two vary from this arrangement. One has simple

fronds [B. lanceola), and the other bi-pinnate ones

{B. vittata) ; the latter, however, has not yet been
introduced to cultivation.

B. Brasiliense, frequently met with in gardens
under the name of B. Corcovadense, is a small-grow-

ing tree-fem, with a stout, erect stem, a foot or more
in height, densely clothed at the crown with dense,

brown, fibriUose scales, short, stout, densely scaly

stipes, and oblong-lanceolate leathery fronds, two
or three feet long, by a foot or more broad. A native

of Brazil and Peru.

B. eartilagineum has an oblique stem, densely
clothed at the crown with blackish scales, and strong,

erect, rough, scaly stipes, surmounted by ovate-
oblong leathery fronds, one to two feet long, by
six to nine inches broad. A native of temperate
Austialia.

B. lanceola has lanceolate undivided fronds, four
to six inches long, by haU an inch broad, springing
from a slender, creeping, stoloniferous rhizome ; in
texture, too, they are less leathery than those of the
other species mentioned. A native of tropical

America.

B. occidentals has a stout erect caudex, clothed at
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the crown with lanceolate-acuminate scales, erect
stipes, and ovate-acuminate leathery fronds, nine to
eighteen inches long, by four to eight inches broad.
This species extends from the West Indies and
Mexico to ChiU and South Brazil.

^
£. unilaierale, with a geographical distribution

similar to the last-named, has an elongated caudex,
slender . erect stipes, and thia-textured lanceolate
fronds six to twelve inches long, by one and a half
to two inches broad.

Cultivation.—The first-named species does well as
a stove-plant, but wiU thrive in an intermediate
house

;
it is often inserted in the crowns of dead

tree-fern stems, and soon makes a pretty object
when so treated. The other species succeed either
in the intermediate house or cool fernery. The
smaller growers require peat ; the others do better
in fibrous loam. They aU like shade, plenty of
moisture when growing, and are by no means averse
to watering or syringing overhead.

Tlie Hemitelias.—Compai-atively few of the
thirty species of Semitelia are known to cultivation,

and of these the following five—of which the first

and fourth are green-house species, and the other
three require stove treatment—are the best and
most distinct. The Semitelias are mostly tropical

and arborescent, with the habit of Cyathea. As they
form a kind of connecting link between that genus
and AUophila, they are not always easy to recognise.

Their cultural requirements are the same as AUo-
phila and Cyathea, therefore the reader is referred to

those genera for notes on cultivation.

H. Capensis is not solely a South African plant, as

might be inferred from the name, but also occurs in

Brazil and Java. It is a fine tree-fern, with thin

twice or thrice-cut fronds and unarmed stipes, scaly

at the base. The stem attains a height of twelve or

fourteen feet.

H. horrida, a native of the "West Indies and New
Grenada, is another arborescent species, but with

stipes beset with strong prickles, and clothed with

deciduous scales ; the fronds are very large, pinnate,

seven to ten feet long, by two to four feet broad.

S. setosa, from Brazil, has ample tri-pinnate,rather

firm fronds, glabrous and green on both surfaces.

S. Smithii, perhaps the most desirable of the

group, is an unarmed species of tree-like habit ; the

lower portion of 'the stipes are densely clothed with

rigid, elongated, serrulated scales, and the glabrous

fronds are bi-pinnate. A native of New Zealand.

ff. speciosa, from New Grenada, has rough stipes,

and ample, pinnate, very long, satiny fronds, the

extremity of which is only pinnatifid ; when young,

they are clothed with glossy, chestnut-coloured

scales, with a verj' pale narrow^ fringe.

THE HAUDY PEUIT GARDEN.
By D. T. Pish, assisted by Wihiam Cakmichael.

DISEASES AND INSECTS AFFECTING TEE APPLE.

FORTUNATELY the Apple, under skilful treat-

ment, is almost exceptionallj' free from both-

It is chiefly when injured by mismanagement, or

starved or cropped into weakness, that either disease

or insects gain much of a foot-hold, and cause serious

injury. Hence, our advice to prevent disease by
good management, and grow out or off insect pests

by the same sensible means, is the best that can be
given, and may save much future trouble, and the

serious injury or loss of the trees. Doubtless, soil

and climate are powerful factors in the production

of disease, and also frequently invite, as it were,

the attacks of insects. But these do not equal in

their evil influence the greatest producing cause of

both—mismanagement.

The chief causes of disease, and also of insect

ravages among Apple-trees, are the two extremes of

grossness and weakness of growth. Just as a well-

balanced circulation is the best antidote to disease

among ourselves, so is a happy mean of vigour

among trees. This happy condition ought to be •

aimed at by every Apple-grower ; for prevention i3

not only better, but so very much easier than cure,

ii maxim that extends to all the diseases and insects

among fruit-trees, and, indeed, plants in general.

The skilful fruit-tree doctor of modern times be-

lieves less and less in surgery, medicine, or special

nostrums, and more in fortifying, and so establish-

ing the natural forces of the trees as to render them
proof against disease, and also insect pests. No prac-

ticalman who has carefully noticed his Apple or other

fruit-trees, but must have noticed how disease and
insects invariably link their forces together to their

injury or destruction. So close is the correlation of

these destructive forces, that it is often difficult to

say which has taken the lead; but they act and
react, and coalesce together in the work of destruc-

tion vfith a faithfulness of comradeship worthy of a

better cause. Insects follow swiftty on the heels of

disease, and the disease seems further strengthened

by the destructive agency of the insects ; and so on

in a duality of mischief tiU the trees ai-e disfigured

or destroyed. As a rule, probably, disease takes the

lead, and hence the reason of dealing with this first,

chiefly by way of prevention, as already pointed out,

and should that have been too late or failed, then by

way of cure.

Caxiker.—Only three diseases of the Apple de-

serveprominent notice: canker, mildew, andAmerican

blight, which may be treated of as a disease as well as

an insect. Canker is, or rather has been—for it is far
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less prevalent than formerly—^tlie worst disease of

the Apple, and the most troublesome to cure. In fact,

it may almost be said to be incurable. It yields to

treatment, and may be thus modified and checked, but

it is seldom that a tree once badly cankered is ever

wholly cured. Of course, where the first speck is

seen, and at once and wholly cut out—like a cancer

in the human frame, to which canker bears a very

striking resemblance—it might not reappear. But it

has mostly made considerable progress before being

observed or subjected to treatment, and hence, in

great part, the difficulty of eradicating the disease.

For, though canker mostly manifests itself on the

outer bark, and may at times be originated by a

frost-bite or a chill, it more frequently has its seat

in the sap or the roots ; hence, the importance of

keeping the first pure in quality and moderate in

quantity, and the latter in a genial medium. Canker

—like gout, in the human frame—also seems to be

partially constitutional and hereditary. Eor exam-

ple, it is no uncommon thing to find the Eibstou

Pippin, and Old Hawthomden, eaten up with can-

ker, while all other varieties in the same garden may
be tolerably or wholly free from its ravages. In all

such cases, or localities, begin the cure by promptly

getting rid of all varieties predisposed to the malady.

External wounds and injuries, and severe amputa-

tions, are also apt to end in canker, and should be

avoided.

The fact of this disease among Apples being far

less prevalent than it was, affords powerful indirect

proof, that much of the canker, once so prevalent,

originated in the severely barbarous prunings of the

olden time. Yet cutting back and heading down
was, and is, one of the usual receipts for the mitigation

and cure of this troublesome disease ; and more

marvellous still, it not seldom succeeds. It sum-

marily gets rid of the cankered parts ; and, provided

the disease originated from exhaustion, the new and

vigorous growths produced on the heels of the knife

remained for a time, at least, free of canker. Too

often, however, the remedy was very short-lived,

and ended in exaggerating the disease by the excess

of vigour thus induced.

To insure a moderate supply of sap, pure in

quality, is undoubtedly the best mode of pre-

venting or curing the disease. To keep the sap

pure, plant in suitable soil, such as we have

already described, without, as a rule, any addi-

tion of manure whatever ; or if any is used, it must

be thoroughly sweetened by decomposition first.

But it is safer to use none, for—without entering

into such puzzling vital or chemical questions as to

what and how elements of rank manures can be

absorbed by the roots of plants —• practical ob-

servation and experience demonstrate beyond all

controversy that such manures add to the volume

and change the quahty of the sap. Gross wood varies

from other wood chiefly in having an excess of what is

caUed crude and watery sap. This exudes at the first

cut or bruise or chiU on the bark, spreads into brown

blotches, runs into ulcerous wounds, and finally pene-

trates and dries up, and probably kiUs the tissues,

eating right into or through the pith, and so killing

the wood. Now it is found that when the sap is

pure in quality and moderate in quantity, none of

these results ensue; or if canker should ensue, it

is much more easily modified and arrested.

In low-lying northern localities where the rain-faU

exceeds thirty inches in the year, the soil can hardly

be too poor in which to plant Apple-trees. Growth

being thus subdued into moderate strength, the

trees may be easily stimulated by mulchings of

manure on the surface, and waterings of Kqnid

manure, to enable them to swell and ripen their fuU

crops of fruit. So soon as, or rather a month or six

weeks before this is harvested, the stimulating

regime may be withdrawn, to enable the trees to

thoroughly mature their moderate-sized wood.

When all other cures have failed, planting on sur-

face mounds or ridges has proved effective. If deep-

rooting, into wet or ungenial soils, seems among the

more fruitful causes, lift the roots into higher places

of warmth, and better and more immediately avail-

able supplies of food, and the trees have grown out

of canker into health ; and if the cure has not been

complete by root-elevation, it has proved to be so

nearly so, that they have continued to grow and fruit

well for years after. A yard of earth on the sur-

face will make a sufEcient mound for a goodly-sized

Apple-tree. Ridges and banks may also be thrown

up to any desired height. Often the soil on the spot

answers well if this is thrown up a yard or more

above the surrounding level. Of course, should a

little maiden loam be added to it, all the better ; or

should the soil be too stiff, a liberal admixture of

coal-ashes, cocoa-fibre refuse, mortar rubbish, or

road-sand, wUl open it up, and endow it with canker-

resisting force.

A wet bottom has been the most fruitful cause

of this most dire disease. "Wlierever orchards with

stagnant water within a yard of their surface are

found, there also is canker sure to be seen ; and since

thorough drainage has been laid down, and generally

practised ag the first basis of horticulture, canker
has declined. Marvellous mitigations of canker have
also been seen by the simple expedient of draining

old orchards and fruit gardens.

Grafting at times has seemed successful, and where
the canker arose from weakness, or the constitutional

tendency of varieties, the remedy has been com-
plete. Ribstons cut ba,ck and worked with King of
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the Pippins, or Golden Reinette, have been cured of

canker ; or, in other words, the new scions have not

been aflected by it. Not seldom, however, such cures

have been short-lived, partly from faults of cultiva-

tion, but chiefly from failings of soil and climate. The
Krst, as we have seen, is very much under our control,

and climate is far more amenable to our modifying
influences than is generally supposed. Thorough
drainage may raise local climates from five to ten

degrees, and by placing Apple or other trees on
southern sloping banks, another great amelioration

of climate is brought to bear upon them.

The use of dwarfing and surface-rooting stocks is

the most potent antidote to canker that has yet been

noticed. Doubtless, it has in thousands of cases

proved a. complete prevention, which is infinitely

better than cure, as it prevents the necessity of

the latter. Seldom or never does one see modem
miniature Apple-trees cankered. The roots seem too

small and regularly distributed to produce those

gross shoots and timber-like branches that furnished

food for canker as well as the knife ; and hence, as

we have seen, canker has vanished under the regime

of pure sap, and moderate supplies.

One of the oldest and most radical remedies for

canker consisted in lifting the roots out of the mud
or clay, slashing off most of them in the process,

cutting back the head to a similar extent, in accor-

dance with a rough-and-ready rule, re-planting, and

thus recuperating the trees. And the system answered

so far, that the tree most cankered before these fear-

fully severe surgical operations not seldom remained

free from it afterwards.

But all that is changed now, and the slightest

pruning of the roots of the Paradise and other

dwarfing stocks generally suffices to keep canker so

far away from our Apples, that it may be hoped

the time is near at hand when modern pomologists

will hardly know what canker is like.

So much for constitutional remedies. Now for a

few local ones. Cleanliness is the parent of health,

and some have held, with some show of reason, that

dirt on the stems and branches is sometimes the cause

of canker. This is doubtful. Still the mere suspicion

may suffice to have most lichens or other impurities

removed so far as practicable. Even Mistletoe when

it abounds may result in canker, and should be re-

moved. Many an Apple-grower would gladly sacrifice

one or more Apple-trees to have it establish itself in

his gardens and orchards. StOl in the Southern

and Western counties, where it luxuriates, it may not

only become a nuisance, but an active source of

canker, and should be destroyed. Mosses and lichens

should also be scraped off with a small garden hoe,

an old bUl-hook, knife, or other blunt instrument.

Smears of thick lime-wash, formed of water in which

69

an ounce to the gallon of sulphuric acid is added,

prove verj' useful as a branch-cleaner, the hot lime

and acridity of the acid making short work of mosses,

lichens, or any other extraneous animal or vegetable

life that adheres to stems or houghs. Where these

or other incrustations overrun the twigs, as well aa

branchlets, such washes may be applied thinner,

through a garden engine, in winter, until the entire

tree is covered over with the cleansing mixture.

Local remedies cannot be much relied on, though

great faith was placed in them in olden times.

Smears of equal parts clay and cow-dungjso stiff as

to form a sort of cement, were often used. These

excluded water from the wounds, which were cleared

of all dead wood and bark before it was applied, and

seemed so far to favour the healing of the cankering

part, enabling young bark to be formfed along the

sides and ends of the wounds. Stockholm tar (not

coal tar) may be used as a dressing, and cart and other

stiff greases may also be employed. The best emol-

lients for canker-wounds are probably sweet oil and

colza oil ; and the worst, perhaps, dressings of Port-

land and Roman cements.

Attempts were also made at times to bridge over

the wounds with sheaths of bark, thus bridging over

the scarred wood with a waterproof as well as a vital

covering that occasiimally linked itself along the sides

of the wounds, and made all sure, so far as external

appearances were concerned.

In cases, too, where the end and side bark closed

up the sides of the wood, a coat of common paint was

useful over the scar, or cut portion of the can-

kered wood, to render it waterproof, and so preserve

it from destruction. But a. mere statement of the

nature of these direct nostrums for canker best re-

veals their comparative worthlessness, and gives ad-

ditional emphasis to our earnest advice—prevent

canker by some of the more radical means already

indicated.

Mildew.—Apples in suitable localities, and under

skilful treatment, are seldom attacked with mildew.

It at once gives evidence of its presence by a white

coating of dust along part or the whole of the young

shoots. It mostly attacks the tips of Apple-shoots,

making them look as if they had been exposed to the

fine impalpable powder of a flour-mill for a few

hours. It consists of myriads of minute fungi, and

the safe and direct remedies are hot lime and sulphur,

either alone or in a half-and-half compound, dashed

on to the leaves and shootlets affected, first dress-

ing them overhead with the finest spray of water, to

make the caustic dust stick closely to the affectsd

surfaces. Natural preparations, dew or fine rain, are

the best before the application of the dust. If too wet

with rain or heavy syringings, the minute particles
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of tlie dust do not get close enough to the mildew,

but are carried off or too much diluted.

But these whitened leaves and shoots are signs

of constitutional distress, as well as the \'isihle and

sure proofs of a troublesome disease. Like canker,

mildew arises from many and the most opposite

causes, such as over-feeding, over-cropping, excess of

heat or of cold, of drought or moisture, shelter or ex-

posure, excess of vital force, or drooping weakness;

so that everything that has been advanced about the

preventive cure of canker is also applicable to that

of mildew.

A damp situation, with a wet bottom, may be said

to generate mildew most rapidly. Nevertheless, a hot

burning speU of drought of six weeks' duration wiU

also produce it. Hence, in the first case, drain it

out; in the second, water it out, would be the best

advice. And so in other cases, a permanent cure is

hopeless unless one were familiar with all the local

and general conditions that caused the disease. But

if the precautions against and cures for canker are

. carried into practice, any mildew that appears vrill

be readily arrested and cured by the local application

of lime and sulphur, or either with a little powder of

dry soot, as already described.

American Blight.—This is, as a disease and

an insect, of the most terrible sort. Canker, mildew.

Aphides, or any check of growth, seems to favour its

production. It establishes itseH with augmented de-

vouring force around cankeredwounds where it exists

at all, and combines the evils of rheumatic gout with

those of canker. American blight is almost inva-

riably accompanied with a sort of granular swellings

of the wood and bark, and these seem stiU further to

arrest the flow of the sap, and bring or keep more of

it in or around the blight colony. The term blight

is somewhat misleading, as anything and every-

thing that checks growth, induces disease, or causes

the flowers or fruit tp drop off is called a bUght.

But this so-called American blight is really an in-

sect or Aphis; it was thought at one time to be

Aphis lanigera, but differing so widely from this

destructive famUy as to be distinguished by creation,

into the genera of Erioaoma, and as it confines

its depredations mainly to the Apple, E. mali, or

the "Woolly Aphis, or Apple Bug ; the former being,

on the whole, the more expressive name, as the long

filamentaceous threads almost wholly cover the in-

sects, as well as protect them from the effects of rain.

These appendages give the Apple Bug at first very

much the appearance of the Mealy Bug of our hot-

houses, the Coccus Adonidum, the most troublesome of

all pests to such plants as Stephanotis, Gardenias, &c.

Unfortunately this troublesome disease and pest

does not confine its operations to the tops of trees,

but also attacks their roots with equally disastrous re-

sults Hardly have they fastened on them before they

produce the granular sweHings already described, the

supply of sap is diverted or cut off, and, instead of

being sent to the front about its proper business, the

extension of the top-growth, the formation or filhng

of fruit-buds, and the nourishment of the fruit, it is

too often worse than wasted in the production of

quantities of root-suckers, that further impoverish

andweaken the tree. Noronlythis; their active inter-

ference with function and force are fruitful causes of

nuldew and canker. This is so generaUy the case,

that it is quite rare to see bad cases of American

blight without either or both of the others. Nor

does this exhaust the evil effects of the Apple Bug.

It violently arrests the sap, modifies its character,

and probably augments its sweetness. Be this as

it may, and the point has not yet been very clearly

established, it is certain that the common Green-fly,

or Aphis, and nearly all other pests that attack Apples,

are subject to cluster around and multiply with

amazing rapidity, upon trees already infested with the

Apple Bug.

It may seem like idle reiteration to assert that all

that has been included under the heads of skiUul cul-

ture is the surest antidote to this disease, and the

best means of eradicating these insects. Apply also

the radical cures prescribed for canker and mildew.

Still it must be admitted that the Apple Bug is not

so frequently the product of mistakes in soil, site,

climate, or treatment, as either of the other diseases.

It comes suddenly at times on vigorous and healthy

trees, and may work sad havoc before it is much ob-

served. It not seldom originates in a dry state of the

sou, and preys upon the roots before it climbs to the

top, and, like the Vine Louse, it works most mischief

underground. Fortunately it can be drowned out,

and if house sewage or powerful liquid manure can

be used for the flooding of the roots, the sooner will

our wool-clad foe vanish. It is seldom or never

found on roots with much destructive force where the

soil is wet, and could a stream of water be made to

flow over Apple-roots for twelve, eighteen, or twenty-

four hours, there would be an end to most of the

On the trees one heavy syringing is of little use,

unless the water is driven on with sufficient force to

strip the insect of its filamentous appendages. They
never seem to get over such a real denudation, or to

be able to grow fresh whiskers. But there are many
liquids that make an end of them by the merest touch.

Among these, turpentine, spirits of wine, pure or

methylated, any of the mineral oils—benzoline, pa-

raffin, and petroleum—are the more efficient, killing

instantly where they touch. Weak solutions of

carbolic and sulphuric acids also deal death to the
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Apple Bug. Anunoniacal liquor and tobacco-water
and liquid ammonia are also effectual. Some of
these, however, must he used with caution, and con-
centrated upon the insects, as if too strong they would
penetrate and injure the bark and wood of the trees,

these being already soft and rendered abnormally
pervious by the operation of the bugs. Hence, among
the safest remedies for these pests, and also one that

tends to heal, and not fui-ther to blister or injure the

already diseased paits, is to smear the affected parts,

or the whole tree over, with coarse whale or other

fish oil. The filamentaceous appendages get hopelessly

entangled in this, and the insect either perishes in

the oil bath, or seeks less rich and slippery quarters.

The remedy is still more efficacious it a hard brush is

used on each visible patch of insects before the oil is

applied. This crushes and annihilates all the older

bugs, and the oil is sufficient to smear over and hold
fast all the young ones, and is in fact as effectual as

thicker smears of hme, sulphur, or other matters,

made into a thick paste with tobacco-juice, soap-suds,

or other smears, poisoned by dangerous additions of

nux vomica, arsenic, and other drugs.

Another great advantage of the oil smear is that

it makes the trees so offensive to the bugs in their

winged state, that they will shun such trees as

hatching-grounds for many years afterwards.

The great difficulty with large trees is how to get

at the pest. Much, however, may be done with
brushes mounted on long handles, and, fortunately,

the Apple Bug reveals itself afar off by its long white

whiskers. However, it must be confessed that most
of our cures are far more applicable to the miniature

trees of o>ir gardens than the larger Apple-trees in

parks, or in orchards. For the latter, powerful over-

head washings with the garden engine, with weak
sewsige ; a half-and-haK of anunoniacal or gas-water,

of ordinary strength, and clean water ; strong tobacco-

water ; a quarter of a pint of paraffin to a gallon of

water, well mixed, or with clean water, so soon as

the leaf falls, repeated several times, will sensibly

reduce, even if it does not absolutely destroy, this

troublesome pest. Then, in the spring the trees

ought to be gone over carefully, and any speck seen,

and all the old premises where they have been,

touched with some of our killing mixtures. This re-

peated several years in succession, and the roots

soaked through to drown it out from them, and the

Apple Bug disappears. In the garden, and with

the miniature trees of modem times, the cure of

American blight is merely a matter of careful msini-

pulation and good culture.

Aphides or Green-flies.—These seldom prove

very troublesome to the Apples. Now and then,

however, they come in a sudden flight, mostly after

an east wind ; hence, the common saying, the Green-

fly comes on the wings of the east wind, the fact

being probably that the wind checks, and thereby

sweetens the sap, and makes it worth while for the

Aphides to try Apple diet for a few weeks. If

noticed on their arrival, run the hand lightly over

the shoots, and rub or squash off all the flies be-

tween finger and thumb. If this seems impossible,

syringe them with tobacco-water, diluted with about

four parts of water, according to the strength of the

former ; or should they appear, as they often do,

rather late in the season—say the middle of June

—

cut aJl the Aphides-infected tops clean off, and lay

them carefully in a box or basket to be burned, thus

cleaning and summer-stopping the Apple-trees at

one operation.

The Brown or Apple-tree Mussel Scale
(Aspidiotus cmchiformis).—This is not very common,
but is occasionally troublesome, and should be re-

moved. It seriously injures the tree by feeding on
its bark, and clings so closely to it that it is apt to

escape detection. The best remedies are hot soap

and water, and a very hard brush, and an immediate
smear of equal parts of quicklime, sulphur, and clay,

made into a paste with strong tobacco-juice, to make
sure of smothering any that may have escaped

washing off. These washings and smearings are

best given in the autumn^ but should any still escape,

it is good practice to renew the scrubbing in May,
when, however, a dry hard brush is perhaps more
eft'ective than a wet one. The young scales will then

be on the move, and if roughly and hardly scrubbed,

they are readily smashed ; and when once disturbed

by force, they seldom lay hold a second time. Some
have applied tar dressings, but these need care, and
only vegetable tar must be used, reduced in strength

by mixing day and water with it. Paraffin and other

oils are also obnoxious or destructive to scale, and it

is found that a coat of oleaginous matter of any sort

clogs their vifail powers or destroys them, or makes
them decamp, which latter is a slow and uncertain

process.

The Apple Haggot or Codling Moth
(Carjpocapsa poiiwnana).—^This, though by no means

the only Apple Moth, is by far the most common,

and the most destructive. It appears somewhat

later than the other insects, and attacks the firmer

parts that these have left undevoured. The moth
appears early in the season, and lays its eggs in the

eyes of the Apples in May. If it does not succeed in

its election of this part, it chooses a spot just near

the stalk, the first however being its favourite spot,

though the hollow that forms the eye, and surrounds

the stalks, suits the moth almost equally well. The
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eggs hatch with amazing rapidity, and slender white

grubs are the products. These instantly turn their

attention to piercing through the Apple, either from

top or bottom towards the core. During its progress

the grub grows rapidly in size, and having reached

the core, it finds more room, generally partially or

wholly devours the seeds, and from about a month
to six weeks from the time of entering the fruit,

finds its way out of it, having accomplished the ruin

of the fruit. No sooner does the latter find it-

self the prey of the ravenous worm than it seems

doomed ; and when it reaches the core, and begins

to prey on the seeds, the Apple generally lets go its

hold of the tree and falls to the ground, the maggot,

however, being mostly equal to the occasion, and

quitting the fruit before it falls. But this is not

always the case, as many are found on the ground

with the destructive maggot inside them. No
sooner is the maggot at large than it changes into

a chrysalis, weaves itself into a cocoon, and attaches

itself to the stem. More moths are speedily produced,

which again begin the work of destruction, and this

largely accounts lor the two series of Apple-droppings

—one early, and another late in the season. Both
arise from the serious depredations of two separate

families of the same or kindred maggots or moths,

such as the Lackey Moth, Olisaiocampa neustria, the

Gipsy Moth, .Bomii/a; dispar, and others.

There are three obvious periods and modes of

destruction. Catch and kill the moths on the wing
in the early spring, and the second brood of them
in the summer. This requires a good knowledge
of the insects and much industry and patience, still

it is worth the trouble, and numbers may be thus

caught and destroyed. Drive them away by forming
a smothpring smoke of brush-wood and weeds among
the trees about the season of their greatest preva-

lence—say April ^nd June. This, in duU heavy
weather, may also suffocate not a few of the moths,

as well as ward ofE the others. Eender the trees

distasteful by nauseous washes over-head, such as

sewage, tobacco, and gas water, aU weak, yet suffi-

ciently strong to give out noxious odours.

Destruction in the cocoon or chrysalis state is

comparatively easy. Collect so soon as seen
;
place

in a flower-pot, with a cork in the bottom, or a box

;

convey to the nearest fire and burn. A whole garden
may thus be cleared of the second brood in a few
hours. The whole of the summer and winter hiding-

places for chrysalis or larvse, such as the loose bark
of trees and rough and uneven cankered wood, &c.,

should also be smeared over.

The grubs may also be trapped as they are making
their exit from their feeding-grounds. They are

sluggish and lazy when full, and seek shelter in the
first secret place, such as a crevice in the bark, a soft

hayband or a lath fixed around the branch or bola

If such traps are set and frequently examined,

quantities may be found and destroyed before they

reach the chrysalis state. But the best way is to

catch the maggots in the Apples before the latter fall.

Of course, all maggot-bored Apples are useless. So

soon as they fall, they should be collected and burned.

A good many maggots will thus be destroyed, but a

sharp eye wiU detect these maggoty Apples on the

tree ; they loose their verdure and hasten to put on

a look of forced maturity. Each Apple manifest-

ing such symptoms has a grub eating out its sub-

stance at its core, and it ought, if within reach, to

be softly and promptly gathered and destroyed.

This insures not only the destruction of a grub, but

of a colony of future maggots.

The Apple Saw-fly, Tenthredo testttdinea, pierces the

fruit in a similar way to the Codling Moth, and with

similar results as testified by the falling fruit, and
should be prevented and destroyed by the same
means.

Caterpillars.—Numbers of varieties of these prey

on the leaves and young shootlets, so as not seldom

to almost wholly defoliate the trees, to the total

ruin of the current year's growth. Among these

the caterpillars of the Wood Leopard Moth, Zeuzm-a

asculi ; the Goat Moth, Cossus ligniperda ; the

Small Apple Moth, Yponmnenta malivorella; the

Figure 8 Moth, Epiamia caruhocephala ; and the

Winter Moth, Sybemia brnmata, axe the more trou-

blesome. Several of these, notably the last, use the

giound for a resting-place, which rather increases the
difficulties of their destruction. The caterpillar of

the Winter Moth is specially destructive, clearing off

young fruit as well as leaves and tender shoots.

They are very small when they first appear in the

spring, and are not very easily seen ; but they
speedily enlarge in size, and finish theii- work of

destruction on the trees about the second week in

May. They let themselves down gently to the
earth, with a long gossamer thread, after the manner
of spiders. So soon as they reach the ground, they
bury themselves to a depth of two or three inches,

and change into pupas, in which state they remain
till near the end of the year, at which period they
crawl up the stems, and deposit their eggs, which
are changed into caterpillars in the early spring.

Two modes of destruction at once suggest them-
selves, arising out of the habij; of the insects. The
females have no wings, and hence if a band of any
sticky mixtm-e, such as tar or manure, is made round
the stems, it will either set them fast, or arrest their
upward career, and so baulk the progress of the
insects. Another mode is to make them prisoners in
the ground. Heavy surface mulchings applied any
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time after June prove tolerably efficient for this pur-
pose. It is a good plan to move some of the surface
soil before applying the mulch, as the pupiB are likely

to he removed with it. Mulchings of spent tan, and
cinder-ashes, have also been effectual in shutting in
the pup» for good. Strong doses of sewage or other
manm-e water, and the careful clearing away of

all old dry soil around the boles, have also mode-
rated or whoUy remedied the plague of caterpiUai-s.

Another mode of destruction consists in picking
them off. Most of them are sufficiently large to be
seen, aixd should be looked for and destroyed. A good
plan also is to place two small sheets round the

trees so as to meet in the middle, then give the ti-ees

a smart and sudden shake, which results in placing

many of the caterpillars on the sheet, when they may
be gathered up and destroyed.

Weevils.—There are many varieties of these,

some of them boring into the fruit in the same way
as the Codling Moth and the Saw-fly, such as the

Purple Apple Weevil, Ehynehitcs Bacchus. Another,

the Stem-boring Wee\'il, R. alliarue, deposits its eggs

in the stems—the grubs, when hatched, scooping out

the pith of the young shoots, and so destroj-ing them.

The Apple-borer, which is not exactly a Weevil, con-

fines its operations chiefly to the collar of the tree,

which it often weakens and not unfrequently destroys.

Then there is what is termed by many, by way of pre-

eminent destructiveness, the Apple Weevil, Anthmio-

niuspomoi-um. This beetle sleeps in the bark or on the

ground during winter months, comes forth in early

spiing, and deposits a single egg in each, flower-bud.

Early in April, the egg is hatched into a grub, which

feeds on the pistil and other orgsms of fiuctification.

So soon almost as it has destroyed the fair promise of

a crop, the grub is transformed into a beetle, and

immediately begins to feed upon and devour leaves

and even shoots. As these fade and decay, it bur-

rows or hides itself for the winter, and emei'ges

in the spring, and resumes the cycle of destruction.

By noticing carefully the first withered bloom, the

grubs may often be seen and squashed at work on

the buds and blossoms, and if seriously injured, it

is better to gather these en masse, grubs and all, smd

destroy them. Surface consolidation and mulchings,

as alrraidy described, will also destroy many more,

and only by persevering by such methods can these

and the other Weevils be destroyed. The Branch-

boring and CoUar-piercing Weevils may likewise

often be killed in their lairs by a thrust of a small

vnre, or smeared in with messy and sticky smeara,

or even a patch of cement. The constant scarifica-

tion and annual removal of the surface soU for

ApjJe-trees would also bother the Weevils, while,

were the same soil charred into burnt earth for

seed-sowing, potato-planting, and other purposes,

a speedy end would be made of many of the insect

pests, which work such sad havoc among our Apple-
trees. Still, when all is done that experience can

suggest to wage a successfnl war against disease and

insects among our Apple-trees and bushes, cleanli-

ness and good cultm-e are om- best allies, and pre-

vention our only perfect cure for both.

GLASS STEUCTUEES AND
APPLIANCES.

By William Coleman.

T
TTTil ventilation and heating of horticultural

structures being so closely connected, the satis-

factory working of one depending so much upon the

other, the preceding chapter on hearting cannot be

considered complete without a few remarks on, and

diagrams illustrative of, ventilation. If we apply

artificial heat to a Vinery, no matter how efficiently,

the hot-water pipes do not radiate their heat pro-

perly without a circulation of air. If we ventilate a

Pine and plant stove, we can lower the temperature

by letting out at the top the heated or vitiated air,

and by the introduction of a cold current near or

below the ground-line ; but this is not scientific ven-

tilation. It is a system that may answer in what
are termed "cold" houses, or for hot-houses when
the external summer temperature is equal, or nesirly

so, to that of the interior. But at other times, when
the discrepancy is very great, other means must be

provided for warming these cold currents before they

come in contact with the tender foliage of the plants;

and here, in this particular case, heating and venti-

lating are so closely dovetailed together as to render

it simply impossible to carry out the one without the

aid of the other. All ventilation rests upon the

simple principle that cold air is heavier and has a

tendency to descend, while warm air is light and rises

to the top. But how the air is to be weirmed and

made to take any .paiticular course through a glass

structure, the roof of which is exposed to intense

solar heat, or the reverse, is a question which has

long occupied the minds of scientific and practical

men. For a long time nearly all that was thought

of was a, system to prevent the atmosphere of the

structure from becoming over-heated, and this was

accomplished by making openings at the base and

apex, but this created draughts, which are always

objectionable. The late far-seeing Dr. Lindley

justly said :
'

' The importance of atraiion " (he

discards the term venfilatiott) " cannot be over-esti-

mated. It is the one thing which now requires to
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te secured in order to render our artificial climates

natural. A man's reason, indeed, must tell Mm that

a plant condemned to pass its life in a still atmo-

sphere is like nothing so much as a criminal set fast

in an everlasting pillory. In order to secure motion

in the vegetable kingdom, currents of air are made
to do the work of the muscles, limbs, and volition of

animals. It is not at all improbable that, in addition

to the mechanical effects of motion in the propulsion

of the sap, it may be important that the stratum of

air in contact with the leaves of plants should be

incessantly shifted, in order to enable them to pro-

cure an adequate supply of food ; for we find that

water in motion feeds them better than that which

is stagnant. Leaves are continually abstracting

from the air the very minute quantity of carbonic

gather that the aeration of modem hot-houses by

night as well as by day is now of paramount impor-

tance, otherwise it can only be serviceable to the

plants so far as pei-spiration is concerned, which

goes on principally during the day ; while feeding,

the other great operation, goes on during the night.

Formerly, under the old system, the chink of night

air, now so well understood, was of less importance,

as plants prospered fairly weU where the squares of

glass were small, because there were more openings

for small currents of air from within and without.

Modem glazing has swept all these minute safety-

valves away, and practical men, who have devoted

their attention to ventilation as a science, have sub-

stituted methods by which the temperature can be

regulated to a nicety, and the plants can be treated

Pig. 74. Fig. 75.

acid which it contains. When the airmoves quickly

over their surface, fresh supplies of that food are

incessantly presented to it, and the operation of

abstraction may be facilitated, while, on the con-

trary, if the air is stagnant the absorption of car-

bonic acid may be much slower.

" Perspiration is another function which must be

maintained in healthy action. The quantity of

water that flies off from the surface of a plant will,

eieteris paribus, be determined by the rapidity of the

motion of the air passing over its surface. In an

absolutely stiU air perspiration wiU be reduced to its

minimum, and it will increase, within certain limits,

in proportion to the quickness wjth which the air

sweeps over it." "If the motion of air is thus

favourable to the two great operations of feediug and
perspiration, we shall find tha,t it is equally needed

day and night ; for perspiration goes on principally

during" da,ylight, and feeding in the hours of dark-

ness. A good system of aeration ««««< then he con-

stantly in action. How to secure that, is the great

horticultural problem which now remains to be
solved."

From the preceding remarks, which wiU stand the
test of all time, and which every zealous young
gardener should have printed in letters of gold, we

to a continuous supply of warm fresh air, without

which they would languish and die.

Size of Ventilators. — Before proceeding to

describe some of the best modes of admitting fresh

air into hot-houses, it may be well to consider the

sizQ and position of the inlets and outlets needful to
provide for the escape of vitiated and the admission

of fresh air to take its place. Mr. Hood, in his

remarks on VentUatiou as applied to Rooms, says
he recommends "that the aggregate area of the
openings for the admission of fresh air should be
larger than the total area of the openings for the
efiSux of the vitiated air. By this arrangement the
velocity of the entering euiTent is reduced, and
draughts are avoided. It is also expedient to divide
the entering current as much' as possible." " Pro-
vided the aggregate openings for the admission of

cold air be not less in size than those for the emission
of the heated air, the quantity of air which enters
depends less upon the size or number of the open-
ings which admit the fresh air than upon the size of
those by which the vitiated air is carried off. This
arises from the room being always absolutely fuU of
air

; no more air can enter untU a portion of that
already in the room be removed." Kow, althougli
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these remarks apply to rooms, they to a certain
extent apply also to forcing-houses, at least so far
as velocity of circulation is concerned. Hence it

follows that the front ventilators of our hot-houses
should be equal ii not supei-ior in ai-ea to that of the
openings at the apex. The nearer to the ground-
line and the more divided the openings for the
admission of cold air, the fewer the currents;
but, unless a sufficient quantity of cold

air be admitted in this manlier, a counter

current wiU descend and upset the cir-

culation, if it does not produce an in-

jurious effect upon the foliage. This

fact does not, however,

prevent our making
provision for abundant

ventUation along the

highest part of every

hot-house, as there are

periods whici neces-

sitate and justify the

throwing of every light

and ventilator wide

open, and allowing

them to remara so during

the season of rest, or when
fruits, like the Peach, are

laying on colour and
ripening. Those who
have to ripen Peaches and

Grapes earlyin May, find it

useful to strip their houses

from base to summit as

soon as the cropis removed.

Position ofVentila-
tors.—Front ventilators,

owing to the density of the

cold air, should be placed

as near the ground -line of the house as possible.

Under some systems the fresh air is admitted by
underground drains, which can be carried a consider-

able distance before they enter the house, but in all

cases they should enter in a horizontal line as shown

in Fig. 74, and so that the cold air will come into

contact with the hot-water pipes, which will warm
and raiify it before it reaches the foliage of the

plants. This mode of admitting air is not, however,

solely depended upon for reducing the temperature

in hot weather, as there are times when the gravity

of the external column is very nearly balanced by
the atmosphere of the house, and the rapidity of

motion is greatly reduced. But for keeping up a

constant movement by night and day, whenever the

front sashes are closed, this health-giving system is

worthy of general adoption, li space admitted, in-

Pig. 78.—Lantern, witli Side Lig^hts.

stances could be given where this underground
ventilation not only kept plants iu the rudest

health, but actually restored valuable collections

of Orchids to that state, after being half ruined

in the unwholesome atmosphere of double-glazed

houses. The front sashes hinged to the top plate

and worked by improved machinery open out-

wards, all on the same level, and being of equal

ventilating capacity, an even stream

of ail" passes into the house from one

end to the other. The top ventilators

should also work in the same way and

on the same level.

Apex "Ventila-
tion. — The original

mode of ventilating

houses having fixed

roofs, by means of ven-

tilators let into the

back wall, immediately

below the roof, as in

Fig. 75, and opening to

the external atmos-

phere at i, although a
very important step in ad-

vance, and still in exten-

sive use for night or wet-

weather ventilation, has

been greatly improved

upon by the addition of

hinged lights, generally

from two to three feet in

depth, and running the

whole length of the roof.

Generally they are hinged

to a fillet fixed along the

tops of the i-afters, and open

upwards by means of or-

dinary ventilating gear,

worked by a lever from the back path. Fig. 76 is a
fragment of the top of a lean-toVinery, showing a sec-

tion of the wet-weather ventilator, c, built like a semi-

circular flue in the thickness of the wall ; the hinged

lights can be opened up to the horizontal line, be

yond which they should not go, or the water, in

case of a storm, would flow into the house. Many
old conservative builders, for a considerable time, set

their faces against fixed roofs with continuous venti-

lating lights attached to the apex, but the moderate

cost of a fixed roof soon made them popular, and this

mode of glazing and ventilating is now accepted as

one of our greatest modem improvements. Span-

roofed houses of ordinary dimensions, and running

from east to west, require a ventilating light on the

south side of the ridge only ; but when very large,

and running in an opposite direction, i.e., with one
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end facing the south, the other the north, the lifting

lights should he attached to each side of .the ridge-

piece, not only to admit of giving air on the lee side

in windy weather, hut also to form separate and

moderate-sized outlets for the two currents of air

rising from the hase ventilators fixed on the east and

west sides of the house.- When the ventUatiag

lights are placed on one side only, and the hase

ventilators on each side are of equal capacity, the

two currents do not flow evenly, consequently this

mode of apex ventilation is imperfect.

Lantern Ventilators. — For a considerable

time after cheap glass was

introduced, the lantern mode

of ventilation was confined

to the roofs of large struc-

tures, including conserva-

tories, requiringan ahundant

outlet for the heated air ; but

of late this excellent system

has been applied to smaller

span-roofed houses devoted

to the culture of fruit, nota-

bly to Peach -houses and

Vineries. Messrs. Poster and

Pearson, of Beeston, Notts,

who have
made the lan-

tern a speci- r
~~ ~

ality, have
recently fa-

voured me
with a, most

elegant design

for a roof bracket and lantern, Fig. 77. The inventors

say :
" It allows the heated air to escape at the highest

point. The cover moves up and down like a parallel

ruler, and is raised by a worm and wheel apparatus

which works very easily, and being glazed it causes

but little obstruction to the Kght ; arrangements are

made also to prevent the rain entering at either end

when the cover is raised. These ventilators have

been found to efiioiently ventilate 3. house up to

thirty feet in width."

Pig. 78 is another lantern ventilator, which can be

made any size up to three feet in width, from n to b;

but three-feet openings are quite sufficient for the

largest span-roofed houses where the temperature is

not expected to exceed that of an ordinarygreen-house.

The side lights are hinged to the top plate at c, and
open outwards by means of ventilating gear attached

to rods running down the sides of the columns.

FrontVentilation.—Having glanced at the best

modes of letting out the vitiated air, we now come

'W.'iji/itM^-^ygtiSioi

Fig. 79.

to the equaUy important methods of introducing a

continuous stream from the external atmosphere

to take its place. Fig 79 is a section of a Vmery

designed for himseU by Mr. W. Thomson, of Cloven-

fords, and in which he has grown those magnificent

Grapes that have made his name known and hon-

oured throughout the horticultural worid. The roof,

as will be observed, is fxed. The apex ventilating

Kghts axe raised by machinery, wet-weather ventila-

tors are provided, and the front lights, hinged to the

upper plate, open outwards by means of rule-jointed

levers keyed to a horizontal rod of ii-on, or gas tubing,

running the entiie length of the house.

For admitting a continu-

ous supply of air, or lower-

ing the temperature to that

of the external atmosphere,

this system is all that can

be required during hot

weather ; but there are times

when the sadden ingress of

cold air would be fatal to

the inmates. How to get it

warmed and broken up be-

fore it mingles with that of

the house is a problem which

has occupied many minds,

as it Is gene-

rally neces-

sary to the

hesdth of the

plants that

it be moist

as well as

warm.

Use of Warmed Air.—^Weeks's Hydro-caloric

Ventilator (Fig. 80) possesses all the necessary ad-

vantages, for the same appai-atus will supply cold

fresh air, warm fresh air dry, or warm fresh air

moist. In construction, it is a copper vessel three

feet long, one foot high, and eight inches wide, en-

cased in a wood frame, to be built into the front wall

of the house. From end to end are apertures through

which the air is made to pass. The ventilator is

attached to the hot-water apparatus, and can be made
hot with or without the apparatus at pleasure. Upon
the face, b, an indicator tells whether it is at work as

an introducer of cold or wann air, or as a hot-water

apparatus ; c is a hit-and-miss slide worked in con-

nection with the flap d. When d is at the angle

shown, the slide c is open, and the ventilator being

hot, the air of the house is passing through, and it

is serving as a hot -water apparatus. When n is

horizontal, as shown at e f, tlie slide closes and the

apparatus becomes an ordinary ventilator. "SATien

the flap, D, is at the angle shown by the dotted lines

Thomson's Vinery.
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o H, external air passes through c into the ventilator,
and after heing warmed to about 90° enters the
house

;
at k is an evaporating trough, rendered hot

by means of the circulation through the ventilator,

SASH

TROUGH^T

m
ia

ventilating plant or fruit houses this is very satis-

factory, especially when the hot-water pipes are well
furnished with steaming-trays.-

Thoinson's Sot Air Ventilator (Fig. 82) although
originally constructed for warming the air on its

way into Vineries, is equally well adapted to all kinds
of fruit or plant houses where tender exotics require

careful ventilation in cold weather. Mr. Thomson
says :

" This apparatus consists of a sheath of copper
placed over a row of the front pipes. The diameter
of this sheath is one inch more than the hot pipe it en.

closes, consequently there is an open space of half an
inch all round the pipe inside the sheath. This

D
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the lights oj- hand. Fig. 83 is a section of a portion

of the front of a small house containing a longitudinal

table for plants. The sash, u, is hinged to the top

plate b, and is opened to any extent by pushing out

the handle c, which is furnished with holes that fit

on an iron stud fixed in the lower wall-plate d. This

handle is fixed to the sash by a universal joint, so

that when the handle is drawn in on shutting the

sash, the handle instead of lying amongst the plants

is turned aside, and laid upon the wall-plate contain-

ing a second stud corresponding with one of the

holes, which, when fastened, will prevent the light

from blowing open in windy weather.

The apex ventilator can be opened in a similar

way, that is, provided the lights are hinged to the

top wall-plate.

AQUATIC PLANTS,
By K. Irwin Lynch.

BOa AND MABSB PLANTS.

Acorus Calamm (Sweet Flag).—^A native Flag
,of our river-sides, chiefly in Norfolk and Suffolk.

The leaves are sword-shaped, and from three to six

feet high, borne by a creeping stem or rhizome.

In foliage it is ornamental, and is suited for the

margin of a pond. The leaves when bruised have a
sweet aromatic smell, and the rhizome has been
used in medicine and in confectionery. A variegated

form of this is known as A. japonima argmteo-
striatus, and it is considerably ornamental. The
only other species is A. gramineu^, a dwarf and
extremely pretty grass-like plant, with bright green
leaves. Of it there is also a variegated form. This
species is a native of Japan, and A. Calamus is a
native of Europe, Asia, and North America. The last

flowers in June and July ; flowers of A. gramineus
we have not seen. Aroideie.

Alisma Plantago (Water Plantain).—Though not
showy in blossom, this plant is stately in habit,
and a clump well placed is decidedly ornamental.
The leaves are erect, and broadly lance-shaped; the
flowers, of pale pink or rose, gi-ow profusely in
panicles. It is common in ditches, and produces
itself freely from seeds, but as a weed it is not
troublesome. It is widely spread in the North
Temperate regions. Flowers fi-om June to August.
A. natans is a rare and pretty British species worth
growing, and A. ranunculoides, also British, may
be regarded for collections. Alismaceai.

Anagallis tenella (Bog Pimpernel) .—One of the
loveliest of native bog plants, and not difficult to
grow in spongj- or moist, ground in company with
other lowly herbage. The flowers ai-e sometimes
mmgled in the wUd with those of the blue IFahlcn-

bei-gia hederaeea (Campanula hederaeea), and it is diffi-

cult to imagine any prettier association. It is a per-

ennial creeping plant, with small, round leaves, and

during July and August the rosy flowers form quite

a sheet of blossom. In pots or pans it is easily culti-

vated, but if planted by the flowing water of a rivulet

the happiest success is most likely to be attained. It

extends south to North Africa. Flowers in July and

August. Frimulaces.

Arundo Bonax (Provence Reed).—This is a noble

large-leaved and distinct Grass, which attains in

the West of England a height of ten feet, and in

less favoured parts of the country attains fine

dimensions. It should have a sheltered position,

with good soil of sandy character, and be planted by
the side of ornamental waters. There are few plants

which afford a more tropical effect. This is figured

in "The English Flower Garden." The variety

versieolor is splendidly variegated and is even more

highly ornamental ; but, so far as we have seen it,

it is less robust. In the work just referred to we
have the information that propagation may be
effected by placing a stem in a tank of water, when
little plants with roots will soon start from the

joints. These should be potted, and soon make fine

plants. Both these plants are much less used than
their merits deserve. As they are lost during severe

winters, some protection should be afforded them.
Native of South Europe and the Levant. The
British JPhragmites communis (Arundo pAragmiiis) is

also ornamental, especially when in flower, and is

worth planting in the shallow margins of large pieces
of water.

Caltha palustris (Common Marsh Marigold).
There are few brighter flowers of the marsh than
this, during the spring months, and as Tennyson
expresses it, " The wild Marsh Marigold shines like
fire in swamps and hollows gray." It is a showy
and variable plant, effective in all its forms, but
most excellent in some of them. There is a double
variety of the common, the double variety called
monstrosa, and a double dwarf variety, distinguished
as nanaflore-pUno. C. radieam is a distinct variety of
the preceding, with depressed stems, rooting at the
nodes, and triangular leaves. It was supposed to be
extinct in Forfarshire, where it grew, but it has not
long since been found again. C. naiaiis is distinct
from the above kinds in its procumbent stems and
cordate-reuiform leaves, and the flowers are wHte.
This is Siberian. Caltha leptosepala, not long since
introduced from California, has a one-leaved stem,
which bears one or two flowers. C. purpmascem,
another new kind, is said to have purplish stems and
bright orange flowers. All these wiU grow in moist
ground, but the finest Inxm-iance is obtained close to
water. There are several other kinds not cultivated,
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and two of them, at least, belong to a distinct
section, with persistent sepals. C. palmtria and
varieties flower from March to ilay. SanuHculacea:.

Cardamine.—Several kinds are suited to moist
places in the hog garden. There is a double foi-m
of C. pratciisis, the Cuckoo Flower, worth the dis-

tinction of being planted in it. C. rotundifolia, of
North America, and the European C. asarifolia, are
cultivated species, which also love moisture ; these
have round undi's-ided leaves. The Cuckoo Flower
was known to Shakespeare as the Lady-smock, and
he writes

—

" When Lady-smocks, all silver-white.

Do paint the meadows with delight,"

Love's LaJbovr 's Lost.

It flowers from May to June. Ci-uciferee.

Carex acuta variegata.—This is a very pretty and
not coarse plant, with long narrow leaves effectively

variegated. It is the best of the variegated forms.
Several of the Sedges are ornamental, and desirable

for the rougher borders of a pond ; specially so is

our British C. pendula, with broad leaves and taU
panicles of drooping slender spikelets, from three
to five inches in length. C. Psmdo-cyperus is also

a good kind. Of exotic species we should include C.

Fraseri and C Grayi, the first being very curious,with
broad short leaves and white inflorescences, while
the latter has large ball-like spikelets. Cyperacece.

Crinum capense.—The merits of this noble and
perfectly hardy bulb entitle it to a position in the
bog garden, since it loves moisture well, though it

win grow in the driest soU. It attains a height of

about three feet ; the leaves tire broad and ornamental,
the flowers funnel-shaped, of considerable size, from
ten to fifteen in each umbel, and pink or white
m colour. It is said even to grow in water, but we
should plant it rather on ground through which the

water percolates. For this a conspicuous position

should be chosen, and, like many other fine plants, we
should grow it in masses. There are several varieties,

and the white one is one of the best. Seeds are

freely produced, and they should be carefully Sown,

as they perish if left on the ground. They grow
very easily if potted in a frame. A cut is given

in "The English Flower Garden." Cape of Good
Hope. Flowers in July. Amaryllidaeeie.

Cyperus longas (Galingale).—Of very elegant ap-

pearance from the long leafy bracts which radiate

from the umbel. The habit of the plant is orna-

mental, and it attains' a height of from four to five

feet. C. veyettis is also good, and both are suited

for planting close to the water, but not among
small-growing plants. Cyperacem.

Darlingtonia caKfarnica.—Undoubtedly the best

place for this Pitcher-plant is under glass, where it

is grown with the most complete success ; but out of

doors also it is worthy of trial, and we should plant
it in a spongy mixture of fibrous peat with Sphag-
num, which should be in good condition so that it

may grow. A sheltered position open to the fuU sun
should be chosen, and where Sphagnum grows well
this may be expected to succeed. The pitchers are

about two feet high, hooded at the top, and the

mouth opens downwards, bearing a divided leafy

appendage, like two ribbons ; in colom- the pitchers

are green below, but crimson-red above. A beU-
glass may be used to protect it from cold winds,
which injure the young leaves. At Glasne^^n we
have seen it growing satisfactorily. It is increased

by removing carefully the side-shoots which are

produced in well-established plants, and seeds are

also raised. It is figured in the Botanical Maga-
zine, t. 5920, and a cut is given in " The Enghsh
Flower Garden." California. Sarraceniacem.

Drosera rotundifolia (Sundew).—This is the most
familiar of the British species, which alone are

grown out of doors, and it is perhaps the prettiest of

them. The leaves are beautiful and remarkable

on accoimt of the glandular hairs or tentacles

with which they are fiunished. They secrete a
clear mucus, which glistens in the sun, and on
account of which the popular name was given.

Many insects are caught in it. This plant is insecti-

vorous, and the tentacles bend over upon the victim,

and by a digestive process take up its nutritive

matter. So exquisitely sensitive are these ten-

tacles that they respond to influences unfelt by the

most sensitive parts of the human body. The
millionth part of a grain is weight sufficient to

excite their movement. The exceeding beautj' of

this little plant claims for it a place in the bog

garden, where it must be planted with Sphagnum,

in a wet but well-drained spot. The leaves of this

kind axe round and spreading, but of D. anglica

and a. intermedia, the two other British kinds,

they are narrow and erect. They flower in July and

August. Droserace(B.

S^ipaciua palustris.—Interesting as one of the

most easily cultivated of British Orchids. It re-

moves safely from the wild, and succeeds if planted

in ordinary soil near water, or better if planted in

spongy peat with Sphagnum. The flowers are dull

in colour, the sepals green and purple, and the lip

white streaked with red. It is slender, with lanceo-

late leaves, and grows about one foot high. Flowers

in July.

Squisetum maximum [E. Telmateia).—This is the

finest of the British Horse-tails, and it produces a

splendid effect when well established. The barren

stems grow from three to six feet high, and from

base to apex have whorls of slender, slightly droop-

ii^ branches, which are extremely graceful. In a dell
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in llr. Wilflon Saunders' garden at Ileigate, some years

ago, it formed a fine feature. Owing to the habit of

its growth, good pieces are difficult to get, and it is

therefore difficult to estahlish, but it is worth many
trials. It requires to be planted in a moist, shady

position. £. pratense (E. Brmmmndi) is a beauti-

ful dwarf kind, about eighteen inches high, of

bright green colour, and very feathery from the

number of slender branches. E. syhaticum is also

very graceful and suited to the bog garden. These

are all figured in , " Illustrations of the British

Plora." EquisetacecR.

Eriophorutn polystaehyon (Cotton Grass).—On wet
moors the cottony heads of the seeds are pretty and
conspicuous. It is easily grown by planting on wet
ground ; but it does not appear to be capable of very

good effect when cultivated. It is, however, interest-

ing, and this is the best kind. Jlay and June.

Cyperacece.

Eicaria grandiflora.—This apparently is but a

large form of our British Pilewort, or Lesser Celan-

dine, but it is very showy, and it grows best in a

moist situation, such as the bog garden affords. The
flowers are golden-yeUow, and two inches across.

South Europe and North Africa. Flowers in spring.

ItammculaceiB.

Gunnei-a seabra. — This fine plant, which bears

immense leaves reaching a height of eight feet, re-

sembles some great prickly Rhubarb, and is magnifi-
cent in its effect when planted in deep, rich, and
moist ground. It is illustrated in " The English
Flower Garden," and is a native of Chili. Still finer

is the more recently introduced G. manieata, from
South Brazil, which is recorded with leaves nearly
seven feet across and stalks five feet long. They are

of similar habit, but quite distinct. A sheltered

position is required for them ; and rich soil, with
plenty of moisture, is essential. Seeds are freely

produced and grow readily ; increase is also effected

by division. During winter the crowns should be
protected with dry leaves or fern, and in summer a
mulching of manure is beneficial. Other kinds in
cultivation are not ornamental. G. dioica is a tufted
plant scarcely reaching a height of one inch. G.
mageUieana has creeping stems and round leaves, a
few inches in height. Saloragea.

Hierochloe borealis (Holy Grass.)—One of the best
of our British Grasses for garden culture. It is

perennial and grows about one foot high, bearing
light panicles of very sweetly-scented flowers. It
grows in wet ground, and comes up in the water if

planted near to it. It is caUed Holy Grass from
having been strewed formerly on chm-ch floors. It
is widely spread, but in Britain is found only at
Thurso. Flowers in May and Juno.

Mouttuynia cordata.—If not showy, it is at least

attractive and pretty. It is perfectly hardy, and

spreads and grows easUy if planted six or eight

inches above the level of the water on a bank. Its

height is about one foot ; the leaves are heart-shaped

and duU red in colour. The flowers are quite in-

conspicuous, but the spike on which they grow is

subtended by four or five white bracts. It is a na-

tive of Japan. Flowers in August and September.

Sam-ureie.

Juncus effxaua spiralis.—This most curious Hush is

weE deserving of the room it occupies. It forms a

dense tuft of spirally-twisted leaves, some being

scarcely turned at all, while others form a spiral

as close as that of a cork-screw. It is interesting

that the plants come true from seed. /. glauem

forms rather a handsome specimen, if allowed fuU

room for development^ though on wet lands it is a

common and troublesome weed. /. conglomeratus

variegatus is a form with golden stripes, but this

colouration is not conspicuous. /. acutus is one of

the handsomest on account of its large needle-pointed

leaves and fine capsules. Juncea.

Juncus zeirinus, Sort.^Scirpus Taberncemontani,

var. zeh'inus. (See AaiJATics.)

Justieia peduneulosa.—Quite a rare plant, not very
ornamental but interesting, especially as being one
of the very few hardy Acanthads. It grows well if

planted a few inches above the level of the water.

The stems are erect, the leaves narrow, and the

flowers white spotted with purple. August and
September. Native of North America. Sometimes
known as Dianthera americana.

Lychnis Flos-cuculi (Eagged Eobin.)—An ex-

tremely pretty British plant of which double red,

white, and single white varieties are cultivated. It

grows very easily in any moist soil, and the feathery-

looking flowers peep out very prettily from amidst
the stronger bog plants. Propagation is effected by
division, and in August or September good shoots
may be obtained, which by being separated make
strong specimens. Flowers in May and June.
Native of Europe and Siberia. Caryophyllacea.

Lysimachia (Loose-strife.)—The members of this

genus aU love moisture, and ai-e better suited to the
bog garden than to the dry border. They are all

perennial and are propagated by division, or in
some cases by cuttings. L. nemorum (Yellow Pim-
pernel) and L. Nmnmularia (Creeping Jenny or

Money-wort) are creeping plants, and serve to cover
with verdure the otherwise bare ground between tall

specimens. Of the last species there is a yeUow-,
leaved form, sometimes used in bedding-out. Tall-
growing kinds are L. vulgaris and L. tJiyrsiflora, the
former best suited for rough ground. These are
all British, and have yellow flowers. The Spanish
L. Epheinerum makes a noble specimen ; it growa'
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erect, the leaves are lanceolate and glaucous, the
flowers white, in long erect racemes. One of the
prettiest of all is L. chthroidcs, with white flowers,

from Japan. It grows ahout two feet high, and
frequently makes a good border specimen. There
are several others, hut none more ornamental than
the ahove-mentioned. Frimulacete.

Zt/t/ii-um Salicaria (Purple Loose-strife). — The
variety of this British plant cultivated as roseum is

much favoured as an ornament in moist situations.

It is worth having, but should not be allowed
among choice or delicate kinds. This species is of

great interest, having acquired, through Darwin's
laborious experiments, so important a place in the

question of the origin of species. July to September.

North Temperate regions and Australia. Lythracea.

Mimuliis luteiis (Yellow Monkey Flower).—^A na-

tive of North Amei-ica, now established in Britain.

In a proper position, this is a very useful and showy
plant for the bog garden ; it requires no care, and it

never fails to produce a bright mass of yellow

flowers. If allowed near delicate or small plants it

may over-run them, if not attended to. It reaches a

height of three or four feet, and is easily grown from

pieces of the creeping stem or from seeds. At a few
inches above the level of the water it is perfectly at

home. This kind is glabrous, or but slightly hairy,

thus differing considerably from M. cardinalis, the

only other tall kind grown in gardens. The garden

Monkey Flowers are derived from this species, and

would probably flourish where this does. July to

September. Scrophulariacete.

Mimulus cardinalis (Monkey Flower). — Though
not necessarily grown in the bog garden, it merits a

position there, on account of its showiness, and be-

cause it likes a moister position than is found gener-

ally elsewhere. It grows erect, two or three feet high,

has hairy leaves, and bears scarlet flowers, though

there is a rose-coloured, and several other varieties.

Easily increased by division or seeds. California.

jS'arihecium osaifragum (Bog Asphodel).—Though
not showy, this plant is attractive when planted

to form a colony. It grows six or eight inches

high, the leaves are sword-shaped and yellowish, the

flowers bright yellow with white filaments and

bright orange anthers. Should be planted in wet

peat or spongy soil. The plant is British and widely

spread in North Temperate regions. Flowers in July

and August. Litincem.

Nephrodium cristatum.—^A rare British Fern which

requires constant moisture at the root. Though not

so beautiful as some others, it is deserving of culture.

The root-stock is shortly creeping, and the fronds

are erect, one to one and a half foot high. It prefers

peaty soil and shade. The variety spinulosum occurs

with the above, which is found in hogs and marshes

of the Eastern counties, Nottingham, Chester, and

Lanark. Known often as Lastraa cristata.

Nephrodium Thelypteris (Marsh Fern).—Few of

our British Ferns are prettier or more easy to grow

than this. It must have the moisture of a bog

garden, and peat is probably the best soil. The
rhizomes are slender and far-creeping ; the fronds

lanceolate and about six or eight inches in height.

Belongs to the Lastraa section of the Nephrodium,

and is often called Lastraa Thelypteris. Widely spread

over the world.

Onoelea senaibilis.—This is a handsome Fern, with

sterile fronds about two feet in length, the pinnae of

which are cut into large angular teeth. It grows

well in a moist position, or planted a few inches

above water so that the roots have easy access to it.

The root-stock is creeping. The fertile fronds are

distinct. Native of North America and Asia.

Osmunda regalia (Eoyal Fern).—This is a well-

known favourite, and the noblest of all our native

Ferns. The coriaceous and substantial fronds grow
from one to eight feet high, and the root-stock is

often massive, with many heads. It grows in bogs,

by river-sides, and in marshy woods, and should be

planted on dwarf mounds, so that the roots can

reach water. Native of all quarters of the globe.

0. paluatris.—This is referred by botanists to the

last species, but for horticultural purposes the plant

grown under the name is abundantly distinct, and

may he characterised by the feature which makes it

attractive—the redness of the young fronds. Other

kinds, which like moist peaty soil, are 0. Claytoniatta,

0. cinnauioinea, .and 0. cinnainomea, var. anguataia.

These are natives of North America.

Parnaaaia (Grass of Parnassus).—Thefive cultivated

kinds are charming plants for growing in wet,

peaty, or spongj' places. They have white flowers

on slender stalks, raispd above pretty tufts of dwarf

foliage. Our British T. palustria is the most

familiar, and is well deserving of culture. It blooms

verj' profusely during August and September, and

the flowers are about one inch in diameter. P. fiin-

hriata, from North America, is one of the newest

and best ; beautiful and attractive on account of its

fringed petals. P. caroliniana and P. aaarifolia are

somewhat similar, and both come from North

America. The leaves of the first are heart-shaped,

while those of the latter are kidney-shaped. F. nu-

iicola is a new kind, but perhaps the least beautiful,

as it is stiff-looking and not so graceful as the others.

It js described as the largest and coarsest of all the

species, attaining a height of eighteen inches. The

leaves are ovate, scarcely cordate. It is native

throughout the Himalaya range, which is reached

by our own species ; indeed, the head-quarters of the

genus is in India. Saxifragece.



S34 CASSELL'S POPULAR GAEDENING.

Pilularia globulifera (Pillwort, Pepper-gi-ass).—An

interesting plant, though more from a botanical than

a horticultural point of view. It has slender creep-

ing stems, which grow closely together and produce

erect needle-like leaves, two or three inches long.

The capsules are produced in the axils of the leaves,

and are in the form of small pills—hence the name.

There is no difficulty in growing it ; but there are

one or two essential conditions. We grow it in pans

of peat soil, which stand fully exposed in summer,

and in winter are placed in a frame. The pans are

about one foot across, and about five inches deep,

and stand in saucers of water during the season of

growth. Ee-planting is done every spring, the old

specimens are broken up and smaU tufts are planted

two or three inches apart. The points to be con-

sidered important are peat soU, sufficient moisture,

and re-planting. Native of Europe (Britain) north

of the Alps. Marsiliaeea.

Finguicula (Butterwort).—These are very charm-

ing and pretty plants, which req^uire well-di-ained

but wet peaty soil, which being artificially prepared

may be mixed with grit and pieces of sandstone.

They flourish best on slopes sustained by stones,

where the right degree of moisture can be secured

with this condition. Slight shade assists a fine

development. The finest of the hardy kinds, and

perhaps the most easUy cultivated, is the Great

Irish Butterwort, P. grandiflora, found in Kerry

and Cork, and plentifully in a bog near Penzance,

where it has been introduced. It forms rosettes

of glistening bright green fleshy leaves, ovate-

oblong in shape ; the flowers are of great beauty,

an inch across, of violet-blue colour. It ranks

properly, no doubt, as a sub-species of P. imlgaria,

from which it is easily distinguished by the much
larger flowers, and by the overlapping of the broad

lobes of the lower lip. P. mtlgarie is the most

familiar and the most common. It grows easily,

and has very pretty violet flowers, the. lower lobes of

which do not overlap. P. alpina and P. lusitaniea

are smaller kinds, interesting, biit less showy.

P. alpina, found in Skye and Eoss-shire, has white

flowers, with yellow throat. P. lusitaniea, a still

smaller plant, has Hlac flowers, with yellow throat,

and is found in the South-west of England, "West

• Scotland,and Ireland. Its leaves are marked with pur-

ple veins. This is sometimes found grovring in loam,

and probably all the kinds will grow well in it, it

water passes through freely. For P. grandiflora loam

has been recommended. All these may be grown in

pots. They are propagated by buds, which naturally

separate from the original crowns. The Mexican

P. caudata may be grown from the leaves, and other

kinds wiU perhaps do so. It should be tried out of

doors, but it is probably not hardy. Zmtibulariacem.

Frimula.-Seyeral species are exceUent for moist

places in the bog garden. P. Jc^po'nca vnR grow

splendidly if planted a few inches above the level

of the water, so that the roots are withm easy reach

of it. If the crowns are close to the water they

..eneraUy perish in winter. Some of the kin^

which do best in constantly moist giound are P.

Munroi, P. dmticulata and its varieties, P. fannosa,

P. seotica, and P. rosea-one of the most charming

of all. ^ • ^

Sainolus littoralis.—A desirable plant for moist

spots ; it has pretty trailing stems, with small ever-

green leaves, and pink blossoms in summer. It

appears to prefer peaty soU, and is easily divided or

increased by cuttings. .Its dwarf habit and pretty

growth render it suitable for clothing the ground

between large-growing bog plants, ^'ative of New

Zealand. S. Valeramli is an unattractive British

weed. Flowers in August. Frimulacea.

Sarracenia purpurea (Huntsman's Cup, Side-saddle

j^ower).—This is a, hardy representative of a genus

always singular and generally handsome ; it is one

of the most ornamental, and grows in tufts of

several short stems, each with several leaves, which

are pitcher-shaped, spreading out, but curved up-

wards, and belUed on the outer side, with an erect

lid or blade, the pitcher being formed of the petiole.

They are green in shade, but of a duU red colour

when exposed to the sun. The flowers are curious

and handsome ; they are produced singly on the tall

steins, which turn at the top and invert the flower

;

the petals are red and drooping, and the style is

dilated into a wonderful umbreUa-like expansion,

from which the early English settlers in America

termed it the Side-saddle Flower. This plant is not

difficult to cultivate. It requires moist peaty soil,

with Sphagnum, and if the Sphagnum grows the

Sarracenia is not likely to fail. Good drainage is

essential, but constant moisture not less so. It

should have a sunny but sheltered position. It

grows in the Central and Northern United States,

where, M. Eoezl says, " It spreads among the Sphag-

num and finds in the damp moss everything

necessary for its existence." Good specimens have

been grown on an ordinary border protected by a

hand-light and properly watered. Seeds sown on

Sphagnum, if good, grow readily, and .tufts may
be divided, but imported plants are generally cheap.

Sarracenia flava is the next hardiest kind, and

splendid pitchers, equal to any but those of the

highest culture, have been grown out of doors. It

does not appear to be safe in the open air, but it is

worth trying, and good success may be obtained for

a season at least. In Louisiana it sustains 10° of

frost, F., but in summer the temperature rises to

100° F. M. Eoezl, the well-known collector, found
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the plant growing in water six to eight inches deep.
The culture recommended is the same as for S.
purpurea. S. Jiara has erect pitchers of j-ellowish-

green colour
; the lid in a young state arches over

the mouth, but it is afterwards erect. It is found
from Carolina to Florida. Sarraeeniaecte.

Saxifraga.—Several species so love moisture that
the most suitable place for them may often be found
in the bog 'garden. S. peltata, for instance, is a
magnificent plant, which, on dry soils, never attains

fine development. It likes deep moist soil, and will

flourish very close to water. S. Sirmlus major is a
pretty plant which loves moist soil. S. divcrsifolia

is a fine plant belonging to the same group as S.

Sirculus, and as it inhabits boggy places, the bog
garden affords the conditions it requires. This is a
recent introduction ; it has erect stems, about a foot

or more in height, ovate or cordate Pamassia-Hke
leaves, and numerous yellow flowers, half an inch or

three-fourths of an inch across. This grows splen-

didly on the ordinary border in moist climates like

that of DuhUn.
Selliera radicans.—A creeping plant, not orna-

mental, hut extremely curious, on which account it

is rather frequently cultivated. The stems are

closely appUed to the ground, rooting at the nodes

;

the leaves are erect, spathulate in shape, about four

inches long, succulent, and bright green in colour

;

the flowers are inconspicuous, the corolla is brownish-

white, a third of an inch across, and is split on one

side, so that the petals spread in a semi-circle. Ap-
parently not quite hardy, so that a reserve must be

kept in a frame. Native of the coasts of Australia,

New Zealand, and Chili. Flowers in August and

September. Goodeniacece. .

SoldaneUa.—The several species are moisture-

loving plants, which rarely do well on ordinary

rock-work, but in the bog garden there are always

moist spots where they will succeed without trouble.

In the Cambridge bog garden they flourish on a

moist peat bank. They are all extremely pretty

and small-growing, with roundish dark green

leaves. S. alpina has purple flowers, deeply

fringed ; those of S. minima axe fringed and nearly

white ; S. montana resembles alpina, but the flowers

are of a bluer purple and the leaves are larger.

Other kinds obtainable are S. erispa and S. pusUla

{Clusii). Natives of Alpine Europe.

Spircea.—Several species are splendid for the

adonunent of the bog garden, and flourish amazingly

in the copious moisture or wet which is there

afiorded. The very fine S. palmata is best suited

here, in rich soil, constantly moist. S. Anmeus is

beautiful in flower and habit, and somewhat like it

is S. astiiboides, to which attention has lately been

drawn, though it is not new. S. lobata, with rosy-

carmine flowers, is one of the most beautiful of the

herbaceous kinds. Our native species, S. Filipendula

and S. Ulmaria, must not be forgotten, as they are

very beautiful, and there are fine double varieties of

both. There should b,e a, damp border in the bog
garden where these can be cultivated.

Swertia perennis.—A curious plant for a moist

peaty spot. It is tufted, with oblong leaves and
erect stems, one or two feet high, bearing greyish-

purple flowers spotted with black. S. speeiosa,

introduced a few years ago, is perhaps finer.

Propagated by seeds or division. The first is

European, the latter Himalayan. We have lately

received S. multicaulis. Gentianaeeie.

Symplocarpus fatidus (Skunk Cabbage).—Orna-

mental in foliage, but without attractiveness in

flower, except that the fleshy hood which encloses

the spike is curiously marbled with bronzy-brown,

violet, and green, and is beautiful when closely

observed. The leaves are large, ovate or cordate,

and give the plant somewhat the appearance of

Lilium giganteum. It requires a moist position. Is

employed medicinally in North America. It is a

native also of Northern Asia. Aroidea.

THE EOSE AND ITS CULTURE.
By D. T. Fish.

DISEASES AND INSECTS AFFECTING THE EOSE.

UNFORTUNATELY disease, and even insect-

pests, run abreast with the improvement and
more extended culture of the Rose. The better and
finer the strain the weaker, has almost passed into

a proverb ; for often what the Rose gains in quahty

it loses in vigour of constitution, and its consequent

power of resisting insect pests and diseases. Weakly
Roses go to the wall and so become the prey

of disease and of insects ; while the stronger escape

both. Hence, one of the surest means of keeping

Roses in good health is to choose those Roses only,

or 'chiefly, that do well in any given locality, and
adhere chiefly to such ; for Roses have their favourite

bowers, gardens, localities, counties, and some of

them rrfuse to thrive much beyond these very local

geographical boundaries. For exsunple, two of the

finest Roses, A. K. Williams and Reynolds Hole,

have never grown into creditable size at Hardwicke,

whereas in other sites and situations they grow like

weeds ; and it is so in degree with not a few othei

fine Roses.

Hence, the first step before planting a Rosary

shoiild be to take a general survey of the condition

of the Roses in the immediate neighbourhood, noting

all that thrive best in several different gardens, and
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placing a black mark against the weakly or mifEy

growers. Tery little experience will suffice to show

whether the weakness arises from had culture, or

has its deeper roots in the constitution of the Rose,

or local climate. If the fgrmer, it may easily he

removed by a change of soil or of treatment ; if the

latter, it is almost impossible of cure, and is seldom

worth the trouble involved in the effort.

From these general principles it wiU he well to

proceed to notice the particular diseases of the Hose,

and the best means of preventing or curing the

same. They are chiefly frost-bites, canker, extra-

vasated sap, mildew, and red rust, or orange fungus,

gout, and suckers.

Prost-bites.—In our fickle climate these are

marvellously common, and they are also among the

most powerful of aU causes of mischief among Eoses.

The multiplication of Perpetual and very late-bloom-

ing Eoses has greatly weakened the cold-resisting

powers of the Eose, and opened out, as it were, the

citadel of life to the ingress of cold. The hardiness

of most plants may be measured by their dormancy,

hardly any being frost-proof when in a state of actual

growth. Hence the mischief wrought by early spring

frost among late autumnal-blooming Perpetual and

Tea Eoses. At first sight only the flower seems cut

off, which may seem a small matter, but generally

the entire length of the wood is ruptured or injured

from base to summit. These injuries are frequently

unseen at the time, but as growth becomes active

in the spring the frost-bites develop on the shoots

into irregular-looking scars or bruises, that often

destroy what seemed the most promising shoots.

Fortunately for Eosarians, several simple antidotes

to frost-bites are within reach—a paper cap, a wisp

of straw, or long dry litter from stable manure, or,

best of all, a, small handful of the dried tops of the

common Bracken, suffice to carry the tops of Tea and
other tender Eoses safely through frosts that have
wrecked those unsheltered close by.

Canker Eoses are not, as a rule, subject to' this

dire disease, though it occasionally affects them.

"When it does it mostly arises from frost-bite, or

extravasated sap. It has, however, been so fully

treated under diseases of the Apple, that readers are

referred there for full practical instructions as to the

best remedial measures. In severe cases an entire

change of soil, site, and a fresh start with new
plants, is the best course.

Extravasated Sap—This is apt at times to

follow on the heels of severe frost-bites and bar-
barous pruning, and it increases the evils of the other
two, and hastens the disease or destruction of the

Eose wood. The sap is mostly excessive in quan-

tity or inferior in quaUty when it is thus forced

through the bark, wood, or leaves. A poor con-

dition of growth, or plethoric condition of the sap,

is mostly the chief cause of this disorganisation or

disease. The sap being rather excessive in volume,

and often inferior in quaHty, is the more easUy

arrested by artificial or natural constrictions of stem

or branch, wounds, bruises, frost-bites, drought,

sudden alternations of heat and cold, &c. By mode-

rating the volume of sap by root-pruning, or semi-

starvation, by withholding water, &c., so far as prac-

ticable, there will be less danger of its oozing through

in unnatural places, such as wood, bark, or surface

of the leaves. Of course, all such abnormal diver-

sion of sap from its normal courses and functions

results in the debility and disease of the Eose-trees.

A species of gangrene on the stem, and honey-dew

on the leaves, is the direct product of the extravasa-

tion of the sap. The latter is not only a disease,

disorganising the natural functions of the leaves,

but it also acts as a decoy for Aphides, which come

in such strength to feast on the honey-dew, that not

a few have thought the Aphides the cause rather than

an indirect effect of it. Very possibly, however, they

are both to a considerable extent ; as their feeding on

the leaves causes more sap to escape, and thus the

insect pests and the food for them grow in strength,

to the corresponding weakening and injurj' of the

Eoses.

Honey-dew should be at once sponged or washed

off, as otherwise its clammy saccharine qualities

completely block up the pores of the leaves, and

prevent them from performing any of their vital

functions. The block is made the more thorough

and severe by the excrementitious matter that the

Aphides leave behind after consuming the honey-

dew. This enforces the need of prompt cleansing of

the leaves. But this is simply a local remedy. A
more radical and constitutional one consists in

watering the roots with a very weak solution of salt

and water, at the rate of about a quarter of an ounce
to a gallon, or a little old brine in the water.

"Whether this acts as a check on the absorbing
powers of the roots, or shortens the supplies sent to

the plant—that is, the leaves—is uncertain. Pos-
sibly it does both to some extent ; but assuredly salt

water tends to check honey-dew, and the oozing
through of the sap in unnatural places and states

generally, and as a remedy is as useful as it is safe,

provided always that it is sufficiently weak.

Mildew.—This is one of the most virulent dis-

eases among Eoses in many places. Certain soils

and sites favour its production and rapid develop-
ment. If not absolutely so infectious as it is mostly
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considered, the same conditions produce identical
results in similar localities with so much rapidity,
that it generally over-runs a garden or house in a
few days after its first appearance. Nor is it to he
wondered at, for the air is prohably filled with
myriads of spores of the fungus called mildew, and
these are ready to fasten upon any plant that is in a
condition to afford them a proper nidus for their
establishment and growth. It is a common saying,
confirmed by observation, that severe and sudden
checks produce mildew, and probably the chief
cause of this is a slight exudation of their fluids

on the pervious surfaces of their tender leaves and
shootlets. On these prepared surfaces the spores
fall, obtain a foothold on the saccharine bases, and
speedily develop the perfect mildew, rendering the
leaves and shootlets as white as a sheet. In this

state it develops more spores, that replenish the air

with seeds, which seem able to retain their vitality

for months—^perhaps years—and bide their time for

suitable growing-fields, when they arrive. Three
conditions or more seem needful for the growth of

mildew : vital spores, which are probably always pre-

sent, a prepared seed-bed—that is, leaf or stem—and
a genial atmosphere. The first and the last are very
much beyond our power, but the seed-bed we can
control to some extent. First of all, protect leaf and
stem from the very appearance of honey-dew, and as

far as possible by care and culture against extremes

of drought, moisture, heat, cold, weakness, and luxu-

riance. It is also of great importance that the root

and top should be, as nearly as may be, forced to grow
under parallel conditions ; for example, the roots

must not be parched while the tops are drenched by
rain, nor vice verad,. Should the roots be too low or

too wet, they must be lifted. All this to prevent

mildew.

The first step towards the cure of mUdew is

prompt treatment; the moment that a, leaf is seen

whitened in part with mildew, pick it off and then

dust the entire tree over with dry sulphur powder

through a fine dredge. Some use sulphur vivum

instead of the above, or mixed with it ; but powdered

sulphur, as fine as it can be made, passing it through

» mortar if necessary to insure its being fine, and

applied as dry as it can be made by sun or fire-

heat without the risk of ignition, is best, and most

easUy applied. -If out of doors, apply the sulphur

in the early morning or late at night, when the

Boses are dewed over. If there is no dew, spray

them over only, then dust and leave the sulphur on

for a day or two before washing off. Should any

mildew reappear, dust again in a few days, and so

on, till the fungus ceases. Sulphur is the only sure

and certain cure, and unless the mildew has its seat

in the unfavourable conditions of the Rose, it sel-

70

dom or never fails to speedily arrest, or altogether

cure, this troublesome pest.

Some gardeners prefer applying the sulphur in a

liquid state, at the rate of a pound to a gallon of

water, and an ounce of black soap, the whole boUed
for half an hour, thoroughly mixed, then another

gallon of water added to it, and the leaves and
shoots dipped in the mixture, or the same carefully

syringed over the affected parts. But the liquid is

no more effective than the dry sulphur, and it is

besides more difficult to apply and ruinous to the

appearance of the Roses.

Red Bust or Orange Fungus.—^This is a far

worse disease than the mildew ; it is not only that

the colour is different, but the destructive force and
the mode of attack. The white mildew spreads itseK

with about equal thickness over the entire surface of

the leaf or boughs attacked ; the red rust gathers
'

itself together into little heaps, each centre forming
the nucleus of fresh colonies, and thus it distributes

itself with an energy and rapidity almost unknowii

to any other pest or disease of the Rose. This and
mildew, and almost aU the iUs Roses and other

plants are heir to, used to be called bhght, and the

term is most expressive in regard to the red rust or

orange fungus, for so rapidly does it spread that the

fairest, cleanest, sweetest Rosary of to-day may be

utterly ruined or blasted and marred with red rust

the day after to-morrow. Its effect on the trees is

also most disastrous ; its touch seems to paralyse

their vital force, and to an alarming and disastrous

extent confuse and derange their vital functions.

The functions of the leaves are deranged, their, ver-

dure lost in huge patches of brownish-red, their

free growth is arrested, the flowers dwindle in size,

the plant droops into weakness, disease, or death.

Comparatively little is known about the origin of

red rust or orange fungus. It certainly is not be-

gotten of cold, as many affirm to be the case with

mildew. On the contrary, it mostly appears during

or immediately after a spell of hot, dry weatherj of

shorter' or longer duration. Plants also the most

fully exposed to the full force of the sun suffer most

from red rust. Hybrid Perpetuals too are, as a

rule, more subject to it than Teas, Noisette^

climbing, or other Roses. So much is this the case

that the writer has never seen red rust on an Ayr-

shire, Boursault, or Banksian, or common China

Rose. But these facts are given as data for the

future rather than guides for the present.

Unfortunately we have but little to offer in

regard to modes of prevention or cure of this dis-

ease. Heavy root waterings and surface mulchings

in dry weather have proved the best antidotes against

this most dire disease. The choice of a Rosary
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shaded by trees or buildirgs from 11 a.m. to 2 p.m.

throughout June and July would also prohably

mitigate, the evil. Prevent any and all sudden

checks to the' Hoses during the growiag season, and

try so to order blooming and pruning that the wood

stall be of moderate size and well matured before

the winter.

, During the period of perfect dormancy, wash over

the trees carefully, branch and stem, right down to

the collar, and under it, with clean soft water, to

which has been added a wine-glassful of parafEn to

the gallon, removing all loose bark in the process,

and working the mixture well into every crevice and

cranny. During the time the orange fungus is on

the Eoses, great care should be taken not to allow

an atom of it to fall on the soil, and in the early

autumn the whole surface soil of fungus-afiected

Eoses should be carefully scraped off bodily and

charred, and returned, or used for other purposes, and

fresh soil, compost, or spent tan, a capital antiseptic,

put in its place.

The only cure, such as it is, consists in picking off

the first colony, and pegging away at the fungus, and

the leaves it is found upon, until not one speck can

be found. All sorts of nostrums, such as sulphur,

powder and liquid ; caustic lime, applied hot ; soot

;

mixtures of mineral oils and sulphuric acid, and many
others, have been used, to little or no purpose. Per-

sistent hand-picking, carrjdng carefully away and

burning all the infested leaves, handling them softly

as if one loved them, for fear of distributing the

spores, are among the only known methods of sub-

duing this, one of the very worst of all the Eose

pests.

The Gout.—This is not a new disease among
Eoses, though the Marechal Niel has developed it iuto

new size tod importance. The older andmore modern
BiOsarians were more or less familiar with protube-

rances on the stems or branches of Eoses and other

plants. These they designated gangrene or dropsy,

the latter name indicating the character of the

disease, which was mostly met with in a state of

decomposition. This, however, is not at all the

disease that has appeared in such pronounced forms

on our Marechal Niels, and is occasionally met with

in a few others, mostly, however, in such immediately

above the point of union of the scion with the stock.

The swelling varies in size, and consists of bark and
wood in a state of enlargement, and a condition of

partial or complete decay from dry rot. It was
mostly thought to arise from deficiency of conduc-

tive power between the scion and the stock, but
this theory is now exploded, as it breaks out any-
whore on the Marechal Niel Eose, either in the open
air or under glass, and goes on enlarging and

deteriorating untU the dry rot severs the connection

between the stem or top below and those above the

wounds, and thus the whole of the Eose above the

gouty portions dies.

The disease seems to originate partially in bruises

and constrictions, for the sweUing may invariably

be found above neglected ties or old wounds. It

must, however, be added that the gout is often

found where no such causes exist. So far this new

disease, or rather probably old one, arising with

fresh virulence, has baffled cure. It takes it about

three years to eat through a bole, or thick bough,

and the plant must either be cut back or taken up,

fresh sweet soil added, and a young or fresh one

planted in its stead. The disease is so prevalent and

so fatal among Marechal Niels, that eveiy one should

keep a good stock in reserve. It is wise to see that

every stem and branch has free space and fresh

ground, that all rough bark be removed, and that any

swellings or protuberances are dressed with cart-

grease or train-oil; when first observed these may

defer the work of destruction, should they fail to

prevent or cure the disease.

Suckers.—^Where these abound to a great extent

they are at once a proof and a cause of disease, in so

far as the latter may be described as disorganisation

and subversion of vital functions. The sap designated

for the nourishment or further extension of the top,

is quite wasted in growing suckers, and the top is

starved into weakness and disease in consequence of

its supplies of food being thus diverted and per-

verted. This misdirection of energy and vital

power is one of the most frequent causes of failure

in not a few gardens, and where it prevails to

any great extent it becomes a disease in itself. It

sometimes arises from the working of weakly Eoses

on strong stocks, at others from repressive priming,

and yet others from the attacks of mildew, red rust,

and Aphides, sudderdy arresting top growth, and thus

shutting up the natural outlets for the sap.

The following are among the most powerful causes

of suckers : the hardness and dryness of the bark

of the stems ; the exposui-e of their roots dur-

ing winter, the reckless destruction of sucfe. roots

through cai'eless digging, unsuitable soU, &o. The
roots should also be carefully overhauled for these

before planting, and every bud or shoot likely to

run into a! sucker be removed. Vigorous suppression,

so fast as they are produced, has a tendency to stop

their production. After a continuous contest per-
sistently waged, the suckers give up in despair, and
turn their supplies into roots proper for the nou-

rishment of the plants. The old plan of using u

small hay-band around the stems of Eoses and other

trees, and keeping it more or less moist throughout



THE ROSE AND ITS CULTURE. 339

the growing season, was a useful antidote to suckers,

as well as the practice of making vertical slits in the
hardened bark—the first acted as a gentle emollient

to the stem and assisted its enlargement ; the second
gained a similar advantage by a swifter sui-gical

operation, that left many dangers, such as those of

canker, gangrene, &c., in its train. Both, however,
fostered and prepared the stem for the freer and
more copious conveyance of fluids, and in so far as

they did this they suppressed or abolished suckers.

Imperfect TTnion between Scion and
Stock.— This is another very common cause of

disease ; the smaller the uniting surfaces between the

two, the less cause of disease ; hence the superiority,

on the ground of health and longevity .of the future

tree, of budding to greifting for Hoses. Owing possi-

bly to the extreme hardness of the wood of the Rose,

the union between the scion and the stock, where the

former are grafted, is seldom so sound and perfect as

similar xmions are among Apple or Pear trees.

CM-eless budding not seldom leads to future un-

soundness and permanent disease. The crown of

the stem of the stock is very often the cause of

this. The general practice of budding on one or

more of the side branches, some little way down from

the crown of the stock, leaves the latter finally bare

and uncovered ; and though certain smears, such as

paint and tar, are used to render the barkless crown

waterproof, this may render the matter worse by

preventing the possibility of a living cap being pro-

vided by the bark. The buds on the branch grow

so rapidly that the end of the branch is soon lost

sight of in the advancing growth of the bud.

"Were stem-budding generally adopted and the head

of the stock carefully cut over close to it soon

after the bud had taken, or the following spring,

the disease of stem-rotting and pith deterioration

would be greatly checked if not actually abolished.

As standard Roses are now generally manipulated,

the wonder is less that the wood often perishes and

the pith suffers through the exposure to all weathers

of the barkless, bald, non-waterproof head, than that

«o many of them live so long under such unnatural

conditions.

Insect Pests and Remedies.—Although, as

-we have seen, disease abounds among Roses, insects

are stOl more numerous. In fact, it is doubtful if

any plant is preyed upon to such a serious extent by

insect pests as the Rose. They are of aU forms,

iamilies, colours, and sizes, and are at work night and

day, seeking what they may devour. Their rate of

increase is so rapid in point of time, so enormous in

regard to numbers, that the soberest facts concern-

ing their generation and countless hosts would read

like exaggerated romance. This is not written to

cause despair, but stimulate enterprise ; for powerful

and numberless as are those devouring hosts, if en-

countered in time and warred against with skill and
energy, they may all be vanquished before any great

injury is done to the Roses.

Aphis rosea.—This is well named ; for though

the genus is one of many species, there is not one of

them probably so common and so destructive as the

Green-fly, so well known for its evil doings among
Roses. The old flies deposit their eggs in the

autumn, both parents being at that time winged, and

perfect males or females. After performing this

duty the old flies die, and the young broods come

forth almost with the first flush of sunshine in April

or May. These young ones are however wingless;

but have the j)0wer, by a process resembling an in-

ternal budding, of producing numbers of other

Aphides like themselves, and this kind of reproduc-

tion proceeds with rapidity all the summer. As the

season advances, winged insects of both sexes are

produced instead of these wingless ones, and these

produce fertile eggs for the next season, as before.

Often in the autumn the Green -fly increases to

such a prodigious extent that the insects fly in clouds

through the air, and become to the Roses a veritable

plague or blight.

Even before they are endowed with wings they are

by no means rooted to one spot, for a league seems

to exist between the Aphides and the Ants, in which

the principle of so much service for so much wage is

strictly adhered to. The Ants carry the Aphides

into fresh feeding-grounds, and straightway mUk
sOme of the sweet juices out of them as their reward.

All this is stated to enforce the only usefvd way
with the Aphis rosea. Slay the first, and you slay in

effect a thousand, tens of thousands, and millions in

embryo. And besides they are so easily killed at first.

With age they become much more hardy and tough,

and such killing dressings as tobacco -water and

quassia-tea have far less deadly effect on them.

The mechanical remedy is perhaps after all the

simplest, easiest, and best, and no implement of any

kind is needed but the finger and the thumb.

Gently squeeze the insects between these, and se-

that all are squashed or disturbed. If suflBciently so

to fall to the ground they seldom rise again ; though

prompt killing on the boughs removes the possi-

bility of their coming back. The Aphis brush is useful

for the same purpose. It somewhat resembles a pair

of longish sugar-tongs, with flat grippers instead of

bowls. They are also lined with fine hair inside,

so that the Aphides-infected branch is seized sufli-

ciently firmly to remove the Aphides, while the hair

buffers prevent the brush from injuring the leaves
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or hrnising the shoots. The hrush is then drawn up-

wards on the line of growth, and the find of Aphides

shaken or combed out. A fresh hold is then taken,

and so on, till all the Eoses are cleared.

A thorough vibration through the plant, caused by-

giving the tree a sudden shake or tap, wiU make all

the fullest, fattest Aphides faU to the ground. This

should always follow the above. Any left after these

processes are mostly on the move, and a sudden shake

or vibration will bring most of them to the ground.

When once there they seldom succeed in returning.

However, some, to make assurance doubly secure,

provide an adhesive bed for them to fall upon. The

most killing bed is formed of one and a half parts of

Burgundy pitch, and one of train oil. The pitch is

slowly melted, and when dissolved the oil is added.

soft soap, and quassia cUps, are among the most

potent of Aphides-Mllers.

A capital Uquid dressing may he made of a pound

of good tobacco, and half a pound of quaasia chips,

Giflhurst compound, or soft soap, the whole being

carefully dissolved in boiling water, or boUed for a

quarter of an hour in sufficient water to dissolve and

incorporate it thoroughly. Then run it through a

sieve and add to this powerful decoction from twelve

to fifteen gaUons of water, and apply the mixture

carefully to the Aphides, or dip the branchlets into

Fig. 49.—The Eoae Aphis, 'Wingless Females imd Winged Male.

and thoroughly mixed, and this mixture continues

liquid and sticky to a fault. A thin board, or

cardboard, or thick paper, smeared over with this,

and held under Eose-trees by a simple loop, with

a slit in one side for the stem of the Eose, and a

hook to hold by, will give account of any Aphis or

caterpillar that drops down on it.

Tobacco -smoke, either pure or produced from

paper, rags, or refuse dipped into tobacco-water or

juice, proves sudden death to all kinds of Aphides,

either out of doors or in, if the smother of smoke is

only made and kept sufficiently dense for, say, ten

minutes. A smoke-proof bag, to hold the heads of

standard or other Eoses, should be tied closely roimd

the stems. Apply a blow-pipe of sufficient force to

fill it and keep it full for the above length of time,

and every living Aphis will be cleared oft.

To mate security doubly sure, so soon as the bag
is removed dash water through the garden engine

over the entire smoked plant or buds. This com-

pletes the work of clearance by dashing any sick

Aphides to the ground, to rise no more.

Tobacco, in dust, as snufE, or solution as tobacco-

juice or water, either pure or in combination with

the mixture. It will instantly kill all it touches.

Such powerful dressings should never, however, be

applied during the heat of the day, but in the after-

noon or evening, be left on all night and washed off

in the morning.

Snuff, the iinest-ground and driest that can be

bought, should be dredged on while the shoots are

wet. The Aphides fall down on the heels of the

dredging, dead. Common and cayenne pepper are

generally effective, but though they hardly smeU
so vilely among Eoses as tobacco in any of its forms,

yet their presence is about equally objectionable and
even more dangerous.

Carbonate of ammonia, or smelling salts, dissolved

in water at the rate of an ounce to a gallon, proves

most destructive to Aphides, leaves a pleasant odour
behind it, and proves, so it is said, a stimulating diet

for the Eoses into the bargain.

Rose Maggots. — Eose-growers are all too
familiar with the worm in the bud that wrecks so

many of their best blooms, though the moment
we try to determine which worm, we are met with
considerable difficulty, not from any lack of worms.
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but their super-abundance. For as each moth in
due season brings forth its woi-m, grub, or cater-

pillar, and the majority of these feed on Roso-
leaves, petals, or flowers, or wood-buds, and as the
species and varieties of moths are legion, it follows
that almost each bud has its worm, and at times a
good many of them have two, and the writer has
seen even thi-ee or more in one bud. Moat of the

worms and caterpillars are 'cute and wary, and the

hunting of them with success, so as to make a full

bag, needs great prudence and dexterity. The
moths even in their grubhood are quick to hear, see,

calculate chances, bolt

suddenly, lie at ease on
their bed, hug it closely,

assume its colour, roU

themselves up tightly in

a leaf, take a wild leap

for life and safety to the

ground, hide in the

long grass or under the

dods, or heave them-

selves off their feeding-

grounds with a line till

the season of danger is

overpast. One learns to

respect such foes as

one notes these and
other traits of marvel-

lous instinct ; rapid

as thought in action,

and often, from the

Hosarian's point of

view, all too efficient

in saving their lives.

True, they are small,

but their numbers, re-

sources, and skill raise them to the rank of foes

"worthy of the Hosarian's steel, or rather hi? fingers.

For really our best and surest receipt against the

grubs and caterpillars is the very old one of catching

them alive. A good deal may be done to reduce

their numbers by catching- the moths that lay the

eggs, that hatch the grubs, that devour the Roses.

And yet more may be accomplished by rooting out, or

smearing in, or destroying the pupae or chrysalides in

their lairs. Yet the Hosarian's best chances of offen-

sive war often lie among the grubs and caterpillars.

Pick them off by hand, tap them off by sudden

vibrations on to the grovmd or into sheets, and de-

stroy them. Repeat the process day by day, and

there will soon be few or none left.

Of the many worms in the bud among Roses,

perhaps the very "worst is the grub of the Bell

Moth, Spilonota agimna. This is so very grub-

looking that it hardly deserves the name of eater-

Fig. 50.—Tortrix Bergmanmana and larva.

pillar. It has a black head with a black plate of

mail behind it, as if to strengthen its head in its de-

structive work of scooping out the centres, or making
tracks through Rose-buds. The body is of a dirty-

brown colour, with a rough akin, its centre being
larger than either end, a form that arms it with
very great force and power. This moth is small

for the size of the grub, being less than an inch

across. It is of an ashy-white colour, with a dark
brown patch on the upper wing, just against the

body. The chrysalis is pale brown, and the cocoon

is carefully laid up in a Rose-leaf or leaves. Unfor-

tunately the grubs ap-

pear early—that is, in

April, almost before

either leaves or flower-

buds are ready for them.

This enables them to

work with a, maximum
force of destruction,

the leaves being small

as well as tender, and
not a few blossom-buds

often pierced through by
them and other cater-

pillars before they are

half formed. Of course,

once pierced by even

such a small worm, the

blossom is WTecked be-

yond recovery. Thechry.

salis is not of long dura-

tion, as the moths appear

in June,when war should

be waged against them
by catching them with

nets, or other methods.

Another almost equally destructive variety of

worm in the bud is the caterpillar of Tortrix

pyrastiana. The caterpillar of this appears nearly a

month later than the foregoing, and continues to

work destruction throughout June. It mostly also

joins the leaves together, to form its cocoon in.

The caterpillar is greenish-brown, very active, and
when disturbed immediately suspends itself on a

thread.

Tortrix riieana is vei-y much like pyrastiana, only

darker in colour, and it continues much longer in

the grub state, and mostly rolls itself in one leaf

instead of two.

Tortrix Bergmanniana (Fig. 50).—This is emphati-

cally the Rose leaf-roller. Others roU up the leaves in

ones or twos, this small caterpillar not seldom rolls

them into scrolls, or rolls up every leaf on a branch

or plant. It seems to turn the leaves up or par-

tially over with a semi-glutinous thread, in order the
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more conveniently and safely to gnaw out and

devour the centres of buds and leaves. The cater-

pillar is small, ahout half an inch long, thick for

its length, has a black head, and a black plate near

its hairy tail, the colour of the body varying from

dullish green to yeUow. It feeds aU through May,

then spins itself a soft silky cocoon, and goes into

chrysalis, and comes finally forth as a butterfly in

July. It is a rich mixture of orange, brown, and

yellow, the upper wings being golden-yellow. As a

rule the eggs are not

hatched till the follow-

ing spring, although

sometimes they are said

to be hatched in the

early autumn.

Another small Tor-

trix, or Bell Moth, a

good deal like this,

and equally destruc-

tive, is the AntitheMa

oehroleucana. Its habit

seems almost identical

with that of the

foregoing, with the

exception that it

neither spins a thread,

suspends itself from

the bough, nor seems

to have any power of

rising from the ground

after reaching it. It

is, however, one of the

most destructive of all

the worms in the buds,

not only piercing them

through and scooping

out their hearts, but

massing them into

heaps for destruction; and should the buds resent

such close packing it cuts them off their stems, and

forces them into narrower compass for more con-

venient manipulation. These well-filled larders are,

however, rather conspicuous, and if Rosarians are

wide awake, as they mostly are, in vain will such

nets be set in their sight, and these presumptuous

grasping grubs wiU meet their reward—destruction

for themselves and their bud-traps.

Another, and fortunately far more conspicuous

grub, is the caterpillar of the Noctua Psi (Fig. 51).

This is much larger, of a dark, almost black, ground-

colour, and richly variegated with a light or yeUow
bar down each side, and a long hirsute embellish-

ment, so that it is readily found and destroyed. The
name of this insect suggests nocturnes, not the phase

of art now so fashionable, but the habit of not a few

of these grubs, that of feeding most ravenously by

night, and one must time visits accordingly to suc-

ceed in catching them in quantity.

Among other caterpillars that make havoc among

our Hoses axe those of the Gold-tailed Moth, Lipar%>

aureflua, popularly known as the Palmer Worm.

These, however, as several others that ought to be

named here, by no means confine themselves to Eose-

diet. The Pahner Worm is frequently found on

Rose-leaves, and also in the buds, and proves very de-

structive in some parts

of the country.

The Winter Moth,

Hylemia brumata, fa-

vours fruit-trees more

than Roses. It, how-

ever, proves very
troublesome at times,

and aB the chrysalis

buries itself in the

ground, it must be

dealt with somewhat

after the manner re-

commended for the

destruction of Apple

insects.

The caterpillar of the

Buff-tip, Fygaesa huce-

phala, is among the

largest with which the

Eosarian has to wage

war, measuring^
often two and a half

inches in length, with

an area in proportion. ,

The Gothic Moth
caterpillar, Naenia ty-

picuj is also met with

occasionally, and when

found on the Rose, is said to be very destructive in

some localities. The caterpillara of the Gothic and

the Gold-tailed Moth sleep through the winter in

that state, so that they are ready to come forth on

their work of destruction so soon as a few warm days

foster them into life, in the early spring.

Only two more caterpillars can be noticed here

—those of the Jack Moth, Bomhyx neustrea, and

those of the Tapourer Moth,^omJyx {Orgyria) antiqua

(Fig. 62). The -first, though by no means specially a

Rose insect, works sad havoc among Roses when it

once setties among the leaves or buds, for it seems as

partial to the petals of the half-open bloom as to the

leaves. The caterpillars are large and gregarious, all

helping to spin a general house over the community,
from whence they issue forth at feeding-times with a
destructive force that carries most of the leaves and

Fig. 51.—^Noctua Psi and Larva.
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flowers before them. To see twenty or thirty of
these caterpillars, each ahout two inches long,
marching out to the feeding-grounds, and crop-
ping them almost bare as they proceed, is a
sight to sadden the most sanguine Eosarian.
Fortunately the caterpillars of the Vapourer Moth
feed on Limes and other trees as well as the Rose

;

hut when they do attack the latter, no other insect

can inflict greater injury in the same length of time.

Fortunately they are sufficiently large to be seen

liquor, strikes terror into the whole race of moths,

grubs, and caiterpiUars.

One word must be added as caution against a grub
that is not often found on Roses in this country,

unless when they are grown on old fat grass-lands,

but which works wreck and ruin among them on
some parts of the Continent. This is the grub of the

common Cockchafer, Melolant/m vulgaris. This grub

exceeds all others in size and durability, the insect

living in the grub state for three years before its con-

Pig. 52.—Caterpillar of Tapourer Moth. Kg. S3.—Tenthredo Bosarum.

with ease, and then can be rapidly collected and

destroyed.

Besides destroying the caterpfllars, something may
be done by attacking the moths and the chrysalides.

The former may be caught by hand or nets, and also

probably by bats and birds. The latter may be

smeared over or plastered in. Eggs may also be

rooted out or destroyed from hollow crevices, dry

leaves, or crotches of wood or bark. The trees may
also be rendered nauseous and distasteful for the

caterpillars, moths, &c. A dash of paraffin or other

cheap, strong-smeUing mineral oil, methylated spirit,

carbolic acid, &c., renders leaves or buds nauseous

to the moths and poisonous or unpleasant eating for

the grubs. Tobacco-water, strong sewage, manure-

water, in which guano and soot are strong ingre-

dients, have severally deterrent results, and a weak

solution of carbonate of ammonia, or ammoniacal gas

version into the perfect beetle, and coming forth with

such numbers and force as to consume, or utterly de-

stroy, every verdant thing, Roses included, within

their reach. In winter they bury themselves at a
depth of a foot or more ia the ground,' so that they

are somewhat difficult to reach. Fortunately it has

very limited powers of locomotion, and being the

largest among grubs, it is not difficult to discover it

at work, and to pick it up and destroy it. The grubs,

as well as the perfect insects, may also be poisoned

with chemical pastes, or decoyed and trapped by
attractive vegetables, such as Lettuces or Potatoes.

These should be laid in proximity to Roses and ex-

amined daily, and the finds of Cockchafers, either

grubs or finished products, destroyed. The danger

of these pests in force is seldom imminent m this

country, nevertheless it is important to keep a sharp

look-out and destroy the first white worm seen.
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Saw-flies.—Next to the caterpillars of the moths,

and hardly second to them in destructive force among

the Eoses, are larvae of the Saw-flies. There are many

species, such as Tenthredo {Cladius) difformis, T. agilis,

T. zona, T. eincta, and T. rosarum (Fig. 53). The

Saw-flies, as their name impUea, do not cease to

injure the Eoses after growing out of the larva

state. The fly, with its saw-like implements, cuts

and carves the Eose branch or leaf about as it

lists, now cutting a longitudinal section along the

bark of the young twig, just like a slit for budding

with the exception of the cross, or T-cut ; and yet

the slit, on examination, is found to be anything

but regular or smooth ; a series of atoms are chipped

out with the intervening chips left in, with the re-

sult that each egg, when laid, has its own separate

cell prepared thus for it by the saw-like appendages.

In other species the eggs are laid across the twigs,

little niches being rather chopped than sawn out for

their reception. The eggs are then glued in position

in true carpenter-like fashion. They also grow after

deposition, a rare phenomenon among eggs, and one

that would be welcome to paterfamilias in winter

, among those of fowls when they average twopence

each. The larvae, so soon as hatched, of some of the

species, such as T. cineta, immediately make for the

pith of the Eose, and work down into and through

it, carrying disease and death to the leaves on their

passage. So soon as they reach the harder and older

wood of the Eose, they are brought to a forcible stop,

change into the pupa state, and rest in safety, un-

less the shoot is carefully cut hack to the old wood,

with the pith intact, and all above that point imme-

diately burnt. Others, such as T. rosarum, feed

chiefly on the leaves or part of the leaves, that is,

the soft cellular tissue, leaving the harder veins like

skeletoned leaves as relics of their destructive power
and fastidious taste. The larvse are very small,

pale yellow and whitjsh. This is a double-brooded

species, the larvae appearing in June and also in

September ; as is 2". (Athaka) rosa, which has broods

in June and July. The latter lays its eggs on the

upper surface of the leaf, and they either lack the

power or the will to turn over. Hence, they re-

move the top covering and surface of the leaf, and
seldom pass below the under side or rib. In
T. difformis there is a considerable di£Eerence be-

tween the two sexes, hence probably the name. This

species is also perhaps more timid and easily de-

tached than most of the others. It has been said

also to afEect standard Eoses more than any of the

other species. The fly is only a sixth of an inch
long, and about a third of an inch broad across the

extended wings. The larva is pale green, about half

an inch long and stouter in proportion. The flies

(and the majority of them) are a mixture of yellow

and black. They generally roU themselves up in

a ball when disturbed, and this, combined with the

fact of their di-opping promptly when the bushes or

trees are agitated, points to a ready mode of de-

struction, by sharply tapping and shaking the Eose

plants and leaves ; the shoots should also be collected

and burned so soon as they reveal traces of the

Saw-flies. The flies are far from being so active as

some, and many of them might be caught and de-

stroyed. Nauseous and poisonous devices are also

as effectual against the larvae of Saw-flies as the

caterpillars of the moths.

Tlie Eose-leaf Miaer {Tinea Euficapitella).—

^This tiny insect is only about a sixth of an inch

long, and slender in proportion. This, unlike the

larva of the Saw-fly, eats the upper or under

surface of the leaf, not any part of its substance

bodily, but channels its own way in mere lines

through it, and when full-grown or fuHy fed, about

the end of the season, it crawls out, makes its

way down the stem, and flmds a snug place to

change into a chrysalis, to await the completion of

its life in a moth and egg - layer, next spring. '

Leaves thus tunnelled wiU reveal the injury, and

also the insect, if merely held up between the eyes

and the sun, and should be immediately picked ofE

and destroyed.

The Rose Seetle [Cetonia aurat(Cj.— This

ought properly to have been noticed with the May
Bug or Cockchafer. It is very destructive in some

localities—^not as a grub, but a perfect beetle. The
wings and body are a beautiful mixture of green

and gold, and it is about three-quarters of an inch

in length, and, unlike many of our foes, it is bold

and brave, coming in the fierce light of the warmest

sunshine with a, frankness and force as if it were

monarch of every Eose it surveys. After flying

around a few times with great force and fury, it

plunges all of a sudden into the heart of a, half-

opened bud or choice bloom, and proceeds forthwith

to rend, bruise, scatter, and devour the petals and
any stamens and pistils there may be found on the

flower.

The Carpenter Bee {Megachile centuncularis)

—It may almost seem absurd to suppose that a veri-

table bee, endowed with all its gregarious faculties,

and the venomous sting of a bee, should bite and
devour Eose-leaves, and even small twigs. The bee

is about half an inch long, of a brown-black colour,

the thorax covered with wool. It builds its nest

on the ground, and this particular species of the Car-

penter Bees chooses to build and enlarge it with the

leaves of the Eose. Others elect other living flowers
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or plants, such as the flowers of the Poppy. The
bees whisk round the Eose-hushes for a few minutes,
appai-ently looking out for a suitable leaf, when they
Hght upon it, grasp hold with their feet, and cut out
a large, roughly semi-circular piece, often as large
again as the base of the bee, and fly ofe with it to
their nest, returning again and again so rapidly that
half a dozen or so of them will seriously disfigure a
-Rose-tree in the course of a day.
The only remedy consists in the destruction of

the bees, for it is impossible to check their ravages
should they happen to have a nest, generally an old
mouse's hole, or some such place under ground near
to the Eose-trees. It is somewhat dangerous to tease
the Carpenter Bees, as their sting is sharp, prompt,
and venomous, but they may be followed and easily

overtaken and destroyed when heavily weighted
with' a fragment of Eose-leaf many times the size of

themselves. The nests may be taken in the usual
way by smears, smothers, or explosions, such as tar,

turps, and gunpowder.

Galls and Gall-flies.—These seldom abound
to such an extent as to become a nuisance. On
the contrary, a few of them are so interesting as to

add to the enjoyment of any Rosary. Rose galls or

burrs, as they are sometimes called, are really among
the most curious and interesting of natural pheno-
mena, rather numerous on the Dog-rose and Sweet-
briar, but rare among garden Roses. No one seeing

the curious rosette of crumpled leaves, arranged
mostly in circular form, very much resembling the

largest moss of the most richly-clothed Moss-rose,

greatly extended and tastefully arranged, could

imagine that this object of interest and beauty was
not only the home of a small worm or a colony of

such, but in some mysterious way was the product of

their instinct or genius. The perfect fly only mea-

sures a line and a half in length, and the maggot
that lives under this rich canopy of green is smaller

still. There seem to be several species if not dis-

tinct families of GaU-flies, such as the Ehoditis rosa-

rum, and the eglanteria ; but the best-known Rose

Bedeguar, or Rose Gall-fly, is the Cynipa rosa. The
term Bedeguar was the common name for these gaUs

when theywere used in medicine. The small flymakes

a slit ia the bark, somewhat ia the same way as the

Saw-fly, and it is supposed that not only does the

fracture check the sap, but possibly the insect poi-

sons it, and so deranges its circulation at the same

time. Be that as it may, the punctures, the deposit

of the eggs, the presence of line-like maggots, either

separate or all combined, result in. the production of

one of the most beautiful and complicate products

within the whole range of vegetable life. Nothing

can be easier than to cut off ahd destroy the galls by

burning, should they increase to an extent and in

directions where they are not wanted.

The Earwig [Forficula auricularia).—These
are so well known that description is useless

; they
are somewhat closely related to the beetles, and
like some of them, are most destructive in the perfect

form. They are furnished with a powerful project-

ing forceps, a most formidable weapon of defence
and offence. They increase rapidly, and are most
formidable in their destructive and consumptive
power, eating Roses, fruit, and almost anything that

comes in their way. They also choose the choicest

Eose-blooms for laying-places as weU as feeding-

grounds, especially in the autumn, and thus mar
the enjoyment of many a Rose in. hand or vase of

Roses on table. They abound especially in old

neglected gardens in the close vicinity of thatched
houses, bams, or other buildings, and wherever
neglect, decay, and slovenly gardening finds a
home. They hate constant disturbance, the rooting

out of their lairs in decayed boughs or branches,

hid away under old shreds, in holes in walls, even
in the ground near the boles of trees. Using the
hoe freely among and around Roses, bothers the

Earwigs into shifting their quarters. They may
also be routed out or snared in dry cut reeds and
the hollow stems of any umbelliferous plants,

trapped in pots baited with cold potatoes covered

with hay; all traps and decoys to be examined,

and the contents destroyed daily. Such tactics

pursued with diligence will speedily make an end
of the troublesome pest of Earwigs among the Roses.

Scale on Koses {Ghermes rosm) (Fig. 54).—This
—either White, which is emphatically the Rose Scale,

or Brown, which is far less common—is mostly a proof

of neglect either just then or at some previous period

in the history of the Rose. The illustration shows

an exaggerated example of White Scale allowed to do
its worst, and when a Rose gets in such a condition

it is rather difficult to clean it. A hard, dry brush,

or a small one dipped in soft-soap lather or a
powerful mixture of Gishurst, is the best means of

cure. These should be applied when the Roses are

in a dormant state, and there is no complication

with green leaves and tender shoots.

Prog - hoppers {Cicadas apumarea). — These

do comparatively little harm to the Rose, though

they will greatly mar their enjoyment in gardens

where they are prevalent. The white masses of

froth are what are called the cuckoo-spit, or toad's

spittle. They are really the products of a small

brownish-green insect, about a fourth of an inch in

length ; the froth is simply a concealment or baulk
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for the larva. The latter has the property of repro- kept dry by the waterproof canopy of the leave^^^

ducing the spittle if it is removed. The simplest returns the service by eatmg into the parenchyma,

mode of destruction is to carefuUy remove the froth, of their lower surfaces and arresting their vitai

and the larva found in its centre or at its base. fmlctions. The water must be sprayed upwar^ tc

Dustings of quicklime, soot, and sulphur also tend to the spider, and the leavesbe turned up to give them,

check the cuckoo-spit, and every possible means a full dose of sulphur,

should be taken by
hand - picking and

these dressings to

dear the Boses of

this unsightly and

unpleasant insect

and its appendages.

Thrips.—^Unless

on very dry and

poor soils, these sel-

dom put in an ap-

pearance out of

doors. The insect,

however, frequently

attacks Eoses under

glass, especially

when subjected to a

high temperature

and a, dry atmos-

phere. A dip in

tobacco-liquor sa-

turated with soft-

soap, and a more

humid atmosphere

and abundance of

water at the roots,

will mostly make
an end of Thrips on

Like Thrips, however, Eed
Spider on Eoses is

mostly the proof of

neglect or bad treat-

ment.

Bose Scale. 1, scale of natnial sdze

3, braaches encrusted.

Red Spider
{Acarm tellarium).

— Unless on dry

sites or soils, or

in exceptionally hot

seasons, this sel-

dom seriously in- Pig- 54.-

jures Koses in the

open air. It fre-

quently, however, infests them on south walls, and
especially if the borders are dry. Koot-soakings

and overhead deluging are the best antidotes against

Red Spider; persistent dusting with sulphur, first

damping the surface to make it stick, will also

speedily either suffocate or poison this small but

destructive insect. Unfortunately it generally accu-

mulates most thickly under the leaves, where there

is most difficulty in reaching it or ,keeping it

smothered with sulphur-dust, or wet through. Thus

InsectFriends.
— Anti.— Yes, so-

have written many.

Save the Eosarian.

from such friends!

Ants are not only a
real pest, not to say

danger, among-
Koses, but they
help, not hinder,

the enemy to the

utmost of their ca-

pacity. The popular

fallacy that they

kiU and eat Aphides

has long been ex-

ploded. On the con-

trary,theyfindthem
legs until the
winged ones appear,

which can very weU.

dispense with the

Ants as carriers.

The Ants make a

thoroughfare of our

Rose - trees, form

nests among the-

roots, worry the

bole, eat the Rose-

blooms, convert our

best blooms into-

drawing - room,

lounges, and not

seldom startle or

sting our fair sisters

while they are luxuriating among the Roses. Away
with them from Rose-trees ! Allure them with sugar

and honey, or disgust them to a distance with

guano and sulphur dressings, dose them with weak
solutions of paraffin, and, when the distance i»

safe, scald them out root and branch with boiling

water.

T%e Lady-bird {CoccinelUana septempunctata) is-

of quite a different character. This does not seem
to injure the Rose in any way, and it assuredly eat»

2, larva magnified

;
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Aphides. These insects deposit their pupa on the
upper side of the Rose-leaf, mostly among the
Aphides. It is nearly round in shape, and after a
time the colour and form of the insect may be seen
through. No sooner are they hatched than the
larvfe feed on the Aphides to the right and left of
them, and speedily reduce their numbers. On no
account should a Lady-bird be desti-oyed under any
circumstances, as they are wisely set to break and
reduce the power of vegetable-eating insects.

"What are called the Ichneumon flieS deposit their
eggs on or just under the skin of other caterpillars,

the larvsB, when hatched, consuming their juices

and sending them into a galloping consumption.

Pig. 55.—Golden Eyes ; 2, eggs.

But spaee will only permit of one more counter-

acting insect being noted here. But this is a host in

itself, and is popularly kaown as the Golden Eye

(Chrysopa perla). (See Fig. 53.) It is one of the most

beautiful of aU insects, and, alas ! it has an odour as

bad or worse than that of house bugs. As it is need-

ful, however, for Rosarians to know their friends at

sight, and so spare them, it wiQ be useful to wind

up our dreary catalogue of insect enemies with a

veritable friend. It is a nocturnal insect, and flies

somewhat slowly, thus being more easily captured

than most of those that ought to be destroyed.

It belongs to the great family of Lace-flies, the

name being derived from the reticulated character

of its wings. It is a long, delicate-looking insect,

unlike any other, excepting some belonging to the

same family and performing equally useful func-

tions. The eggs are placed on the tips of hairs of a

semi-glutinous character, arranged in something of

the form of a fan, a dozen or so of such hairs forming

a nest; these hairs are first formed by the insect,

and the eggs placed on the tops of them. So soon
as hatched, the tiny larvse fall or crawl down the

threads, and fall foul of the Aphides and devour-

them with amazing rapidity. It is said that the

insect forms its elevated nest only in the middle
of the Aphides already doomed to destruction;

and assuredly its eyes, which sparkle like jewels,

and hence its name of Golden Eye, are sufficiently

bright to take in the entire situation and act.

accordingly.

Aided by these and other insects, assisted by
several beetles, wasps, and flies, hosts of birds,,

sudden and severe alternations of temperature that

destroy myriads of insect pests in a few hours ; by
the mastery of man over nature, and a destructive,

protective, and cultural skill, the rich heritage of

the ages of the past as well as the latest know-
ledge of the present, it is hoped that aU Rosarians

will at least be able to keep their Roses healthy and
clean, if they cannot quite grow them to the highest

perfection.

MAJSrUEmG IN THEOET AND
PEACTICE.

Bt John J. WiiLis.

COMPOSITION AND EFFECT OF MAmTBES.

WHAT constituents does a manure contain F This

is the first and most important question the che-

mist has to answer before he can furnish distinct infor-

mation to the inquiries of the practical horticulturist.

How does the manure operate ? How quickly does

it act ? How long does its action continue ? What
is its worth ? Manure operates only by means of

the chemical substances it contains ; these must be

accurately ascertained before any exact data can be;

afforded respecting it. Were this all, the study of

manures would be of easy application ; for chemistry

is now so far advanced as to be able to detect and

define these elements even to the most minute parts.

But of what use is it to the gardener to be informed

that such or such a quantity of potash, nitrogen,

phosphorus, lime, &c., is contained in a manure, if

he is not told at the same time how these substances

operate, and what is their practical value ?

The following classification of manures, according

to their ingredients and efifects, may be of service to

the gardener as a general indication of their value :

—

I.

—

^Manukes Rich in Nitrogen.

(o) Substances containing Ammonia or Nitric Acid'

(Very rapid forcers).

Ammonium salts, nitrate of soda, nitrate of potash

(saltpetre), guano, soot, gas-liquor, putrid animal
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substancee—viz., Mood, flesh, fish, urine, draining

compost, rotten stable-dung.

(S) Nitrogenous Sulstanees that are Easily Decomposed

(Tolerably rapid forcers).

Honl shavings, glue, meat-meal, bones—dissolved,

steamed, and finely ground ; oilcakes of all kinds,

brewers' grains, and stable-dung beginning to decay,

(e) Nitrogenous Substances that Decompose with Diffi-

culty (slow forcers).

Bone-dust, crushed bones, leather cuttings, woollen

Tags, shoddy, wool-dust, and stable-dung.

II.

—

^Manures Rich in Cakbon

(Forming humus).

Stable-dung, straw, dead leaves, weeds, lawn and

garden trimmings, sea-weeds, rotten vegetable mould,

peat, and fern-brake.

III.

—

^Manukjes containing Potash

(Strong forcers).

Potash salts of aU kinds, kainit, wood-ashes, sea-

weed, urine, brewers' grains, vegetable foliage, stems

and leaves, building rubbish, street-sweepings, burnt

clay and loam, and various marls.

rV.

—

Manures containing Soda

(Acting less freely).

Common salt, sulphate of soda (nitre-cake), soap-

boilers' " under-ley," urine, soapsuds, soda-felspar

-and some other kinds of stone.

V.

—

Manures Eich en Phosphoric Acid

(Seed-formers).

Burnt bones, bone-black or animal charcoal, guano,

raw bones, meat-meal, coproKtes, phosphates, apatite,

oilcakes of all kinds, brewers' grains, stable manure,
and animal excrements.

"VT.

—

Manures containing Sijlphuiuc Acid

(Partly direct manures and partly absorbents of

other manuring substances).

Superphosphate, gypsum, manures containing

•sulphates, ashes of pit-coal, peat, and brown coal.

Vn.

—

^Manures Rich in Lime.

Quicklime, chalk, superphosphates, marl, sheU-
lime, gypsum, wood and vegetable ashes, build-
ing rubbish, and soap-boUers' ashes.

VIII.

—

Manures Rich in Silica.

Ashes of aU kinds, sand, straw, and stable-dung.

IX.

—

Manures that Ameliorate the Physical
Condition op the Soil.

Lime, marls, loam, sand, chaUc, pond-mud, road
scrapings, vegetable mould, turf, leaves, long and
undecomposed stable-dung.

Manure Effect.—The influence of manures
upon plants has been proved by many experiments,

and by the experience of both the agriculturist and

the horticulturist. Thus the gardener is said to

improve his Roses by adding manganese compounds

to the soU, and to redden his Hyacinths by watering

them with a solution of sodium carbonate. "Wolff

states that carbonate of potash promotes the growth

of the stem and leaves of the Vine ; and in the year

1879 Ville said :
" Until lately I always thought that

the Zeguminosee and the Potato were the plants which

showed a special preference for potash, but the Vine

distances them in this respect in a most surprising

manner. In the case of the Potato, the suppression

of potash manifests itself by a diminution of the

crop ; with the Vine, however, little or no fruit

makes its appearance, and we virtually get no crop

at all." This is shown very remarkably by the three

diagrams illustrating the experiments with this plant.

These were all grown in impoverished soil, and
planted at the same time. No. 1 received no manure
whatever, and a meagre growth was the result.

No. 2 received a manure containing certain mineral

constituents but no potash. A more ^-igorous plant

was obtained than without manure, but scarcely any
fruit. No. 3 received a complete mauurial supply,

consisting of a liberal amount of potash, and nitrogen

in the form of ammonium salts. With these ingre-

dients a full-developed plant was obtained with
abundance of fruit. " Where potash is lacking, the

leaves of the Vine do not attain their full develop-

ment ; in the month of July they become red and
spotted with black; after which they become dry,

and are easily reduced to powder under pressure of

the fingers."

But the element which beyond all others must
be considered the most valuable constituent in sub-
stances employed as manures is nitrogen, inasmuch
as it especially imparts to manure its so-called
" forcing power." The action of nitrogen extends to

the whole period of the growth of the plant, from
its earliest stage of leaves and stems to the full

development of blossom and seed. If, however
nitrogen is to be rendered fit for the food of plants,

it must first be converted by fermentation and decay
into ammonia or nitric acid, which, combining with
lime previously existing in the soU, will be easily
and rapidly absorbed by growing plants.

That a supply of nitrogen really constitutes the
"forcing" ingredients in manures maybe proved by
the gardener in the following manner:—Wrap the
bulb of a Hyacinth round with a few thin horn
shavings, and put it into the earth by the side of
another without horn ; the result by the former will
probably be a plant double the size of the latter.

Horn shavings contain little fertilising matter
e.'icept nitrogen ; it stands to reason, therefore, that
it is to this substance we must attribute the extra-
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ordinary increase of growth made bj' the Hyacinth

so treated. The same effect wiU. he produced if

plants which are cultivated in pots are watered with

thin stale glue- water. But the nitrogen must first

he set free by fermentation and decay; for this

reason glue operates less hriskly if applied in an un-

decomposed condition.

The increased product stimulated by nitrogenous

manures is necessarily attended with an increased

demand on the inorganic resources of the soil. It

must be remembered, therefore, that the constant

use of manures containing a large proportion of

Sffect of Manure on Grass Land.—Our
meadows, lawns, and pleasure-grounds comprise, as

is generally known, not only a great number of genera,

and species belonging to the natural order Gramini(e,

but also various members of other families of plants,

among which far the most valuable in a pasture cer-

tainly is the Leguminous, or Clover and Vetchling

tribe. Thus in our meadows, lawns, and pleasure-

grounds there are associated members of almost every

family of plants that make up the crops of the garden.

Experiments at Eothamsted on permanent meadow

land show that there is a considerable range in the

Effect of Potash on the Tike.

nitrogen, without a sufiScient supply of the mineral

or ash constituents of plants, may for a time increase

the yield, but the end will be exhaustion of the

available mineral food. Experience shows, however,

that the stores of available nitrogen within the soil

are sooner exhausted and brought down to an annual

minimimi than those of the minerals.

A given amount of nitrogen as nitrate of sodium

usually yields more produce than an equivalent of

ammonium salts, and especially is this found to he the

case in dry seasons. This fact is due to the greater

solubility of the nitrate, or its products of decomposi-

tion, to their action on the subsoil disintegrating and

rendering it more porous; thus affording a larger

surface for the absorption and retention of moisture

and manure and greater permeability to the roots,

rendering the plants less dependent on the fall of

rain during growth.

amount of produce yielded as hay by the various

plots according to the character of numure employed.

And with these great vsiriations in the bulb of pro-

duce obtained, it is found that there is also a most

striking difference in the botanical composition of

the mixed herbage.

In the produce grown continuously without any

manure, the average number of species found has-

been 49. Of these, 17 are Grasses, 4 belong to the

order Legmninosee, and 28 to other orders. The per-

centage by weight of the Grasses has averaged about

68, that of the Leguminoste about 9, smd that of

species of other orders about 23 per cent.

In the produce of the plot the most heavily

manured, and yielding the largest total crops, the

average number of species found has been 19 only,

of which 13 were Grasses, and 6 only of other plants

;

whilst the average proportions by weight have been
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—of Grasses nearly 95 per cent., and of species repre-

senting other orders less than 5 per cent.

On the other hand, the plot receiving mineral

manures alone—which are of little avail for Grami-

naceous crops grown separately in rotation, bat which

favour Beans, Peas, Glover, and aUied plants—has

given, on the average, 43 species. Of these, 17 in

mumher are Grasses, i Zegumimsce,aad. 22 helong to

other orders; hut, by weight, the percentage of

Grasses has averaged only 65, that of the Legumi-

msee nearly 20, and that of species belonging to other

orders less than 15 per cent.

Effect of Manure on Boot Crops..—We
now turn our attention to the so-called root crops

;

and the cultivation, habit, and uses of these plants

are well suited to form a contrast to those of the

cereal crops, or to those of the various species found

in the mixed herbage of grassland. The results,

previously quoted, of the Rothamsted experiments

upon Wheat and Barley, members of the Gramina-

ceous family, have shown that not only is the soil

the main source of the nitrogen of these crops,

but also that the character of exhaustion which

the soil suffers by their growth is primarily nitro-

genous.

The greatly varying forms and outward appear-

ance of plants, implying essential differences in the

sources of nutriment, have led, from but superficial

observation of them, to false assumptions regarding

their growth. Thus it is by some maintained that

the large surface of leaf put forth to the atmosphere

by the Turnip and allied plants bespeaks an almost

exclusive reHanoe upon the natural resources of the

atmosphere for their carbonaceous supply ; and the

direct application of nitrogenous manures has ac-

cordingly been recommended, with the view of

favouring to the greatest extent the development of

leaf as a means of securing bulb.

After forty years' experimenting at Rothamsted on

various members of the root-crop family, Lawes and

Gilbert say : " It is impossible adequately to state the

bearing of the results in a few words, but the follow-

ing are some of the most characteristic indica-

tions : "

—

"1. Without manure of any kind, the produce

of roots was reduced in a few years to a few owts.

per acre ; but the diminutive plants (both root and

leaf) contained a very unusually high percentage of

nitrogen.

" 2. Of ' mineral ' constituents, phosphoric acid

(in the form of superphosphate of lime) was by far

the most effective manure ; but, when this manure is

used alone, the immediately available nitrogen of the

Boil is rapidly exhausted.

" 3. Really large crops of Turnips can only be

obtained when the soil supplies a liberal amount of

both carbonaceous and nitrogenous matter (as weU

as mineral constituents), and when they are already

available within the soil, or are supplied in the form

of farmyard manure, rape-cake, Peruvian guano,

ammonium salts, nitrate of sodium, &c., the rapidity

of growth and the amount of the crop are greatly

increased by the use of superphosphate of lime

applied near to the seed."

Effect of Diffehent Mauukes on the Growth

OF Norfolk White Tornips at Rothamsted.

Description of
Manure.

Without Manure

.

Sulphate of AmO,
monia, 3 cwts. . ^

Eape-cake, 10 cwts.
Calcined Bone-

)

Produce per Acre.

Bulb.

- S
e< o

13

1 13

9 8

10 4

{• 12 18

dust, 400 lbs.

Superphosphate
of Lime

Superphosphate
and Bape-cake _

,

Parmyard Dung, i ,7 n
12 tons . .)'"

13 18 1

Leaf.

3 S
n o

14 1

18

8 9

3 12 3

3 16 3

5 14 2

7 7 3

Increase over
Unmanured.

Bnlb. Leaf.

^=2

.2 ml d
m ID

3 3

7 IS

19 1

8 15

9 10 2 2 18 2

4 3

4 2

3 2 2

5 1

1-18

1-33

;i6 7 0^6 13 2 1-61

0-U

0-22

0-87

92

Comparing the results here given, it is seen that

the undecomposed bone-dust and the supherphos-

phate tend to increase the size and weight of the

bulbs ; while the effect of rape-cake alone, with its

excess of nitrogenous constituents, is rather to

enhance the leaf-forming tendencies of the plant,

which it is true may probably aid carbonic acid accu-

mulation from the atmosphere, but at the same time

gives a less profitable appropriation of the plant-food

resources within the soil. With an application of

twelve tons of farmyard manure per acre, the

greatest amount of total produce is obtained and
the largest average weight of bulb. So far as sup-

ply of manurial ingredients is concerned, we may
reasonably suppose that every constituent, excepting

carbon, was given more fully in quantity, and more
favourably for assimilation, in the combination of

superphosphate and rape-cake than in the dung
;
yet

the latter, with its greater carbonaceous supply to

the root and root-fibres, yields the largest crop ana
the heaviest weight of individual bulbs in the

series.

The effect of an equal amount of superphosphate
of lime on land ploughed in the ordinary way, com-
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pared with, that dug nine or eighteen inches deep in

the previous year, is here showti ;

—
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Growth of Mangel Wunel Tear after Tear upon the

same Land. Four Tears, 1881-84. Average Pro-

duce per Acre per Anmmi.
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From these most valuable results, which have
been compiled from the " Memoranda Sheet " of Sir
J. B. IJawes, we see that with both the varieties of
Potato experimented upon, just in proportion as the
character of the manurial supply was of a more sti-

mulating nature, so the crop increased in total bulk,
and the diseased tubers increased in quantity, while
the weight of small or "pig" Potatoes remained
nearly the same under all the difierent conditions of
manuring. Thus, without manure of any kind, the
total crop of " Bocks " dug was 53 owts. per acre, and
the weight of diseased tubers was 2J cwts. Whilst
under what may considered as the most complete and
stimulating manure—namely, a mixture comprising
potash, soda, magnesia, superphosphate, and nitrate

of sodium—the total crop obtained in the average of

four years was 145} cwts. per acre, and the quantity

of diseased tubers in this crop was 18J cwts. per acre.

Or, putting the facts in other words, for each 100 lbs.

of Potatoes grown without manure 5 -2 lbs. were

diseased, and for each 100 lbs. grown by the applica-

tion of the complex manure, 12'8 lbs. were diseased.

Again, with the " Champion " variety, the total

crop harvested was, without manure, in the average

of the three years, SSJ cwts. per acre, and of these

J cwt. or 28 lbs. were diseased ; whilst with the combi-

nation of mixed mineralmanure and nitrate of sodium,

164J cwts. of Potatoes were obtained, and the quan-

tity of diseased tubers was 9 cwts. With this variety,

which is seen to be on the Eothamsted soil much
more disease-proof than the " Eock," for each 100 lbs.

grown without manure 0'7 lb. was diseased, and with

the complex manure, for each 100 lbs. of Potatoes

produced 5-5 lbs. went bad in the ground previous to

lifting, or 7"3 per cent, less diseased tubers than with

the " Eock " variety.

The following table shows some average results of

experiments conducted in America with Onions,

Potatoes, and Turnips, when grown under the in-

fluence of different manures.

From the Eeport op the Coknectiout Board op, Aqriculture por 1880.

Average Froduce per Acre i
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Darlingtouia.—A genus of North American

"Pitclier Plants" [Sarracenittcece], nearly allied to

Sarraemia, yet very distinct in appearance, and
especially in being entirely destitute of the large

umbrella-like stigma so conspicuous in that genus.

The soil for the only member of the genus should be

peat and sphagnum moss. During the summer sea-

son these plants enjoy almost tropical heat, but

thrive in a lower

temperature in

winter. Drain the

pots well, and
water freely.

D. californica

This most interest-

ing plant was first

introduced into

this country in a

living state about

thirty years ago.

The leaves all

spring from the

root, and when
mature attain a

height of some

eighteen inches.

These are hollow,

slender at the base,

increasing up-
wards, the top bent

over like a hood,

on the under side

of which is an ova*

orifice, by which

access to the in-

terior of the pit-

cher is obtained;

the blade takes the

shape of a trian-

gular or two-lobed

appendage, which

is curved down-

wards; ground-
colour bright apple-green, becoming darker with

age, the upper part marbled and spotted with white,

and veined with reddish-pink veins.

Basylirion. — Handsome plants belon^ng to

the order liliacece, which thrive admirably in the

green-house during the summer months, but require

a cool stove during winter. All are natives of

Mexico, and have a somewhat Palm-like stem, bear-

ing large and dense heads of nan-ow rigid leaves,

which are spiny at the margins, and are terminated

by a little tuft of fibres. The flower-spike rises

from amid the leaves, attaining a height of from ten

to fifteen feet. Pot in a compost of loam two parts,

peat and sand one part, drain well, and during sum-

mer water freely, but in winter very little wiU

suffice. Intermediate House in winter.

I>. acrotrichnni—stem some
two or three feet high,
beaiing a large dense head
of dark green, rigid, linear

which axe about

DiCHOEISANDBA UDSAICA.

three feet long, and less

than an inch broad, pro-
fusely armed on the mar-
gins with small teeth-like

; these, when old,

point downwards.
The variety brevi-
folium has much
shorter leaves.

D. glaucophyllum.—
This is a handsome
plant, as also is the
variety latifolium.

It bears a dense
head of narrow
leaves, which are
neaxly tnirty inch-
es long, and deep
bluish-green.

D. plomusum.—This
grand plant may be
compared to an en-
larged form of the
first-named species
(B. acrotrichum),
the leaves being
both longer amd
broader.

B. serratifolium — a
distinct and bold
plant, with a stout
stem, bearing a
dense head ofbroad
leaves about three
feet long, armed on
the margins with
distant, long, white
teeth -like spines,
colour on both snx-
faces bluish.green.

Savidsonia.
—This is a genus

of recent introduc-

tion, which is said

to produce a large

and delicious edi-

ble fruit. It ia,

however, as a stove

ornament we in-

troduce the only

known species. D.

pruriens is a handsome plant, with bold, spreading,

hirsute leaves. These are alternate, unequally pin-

nate, but iisually bearing five or six pairs of leaflets,

and an odd one ; these when young are of a vinous-

red, changing with age to a deep green. It has

neither produced flowers nor fi'uit in this country.

Pot in loam, leaf-mould, and peat, in about eqiml

parts, adding a fair proportion of sharp sand, drain

well, and water freely.

DeBmodium.—A genus of Leguminosa, contain-
ing many species. We confine our remarks, how-
ever, to one only, which is perhaps the most extra-
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ordinary plant in cultivation. D. gyrans, the Moving
Plant, or the Telegraph Plant, as it is popularly
called, cannot toast of beauty either in foUage or
flowers, hut is entirely dependent upon its peculiar
motion for the interest it excites. It is a slender,
erect plant, sparingly branched, and attaining a
height of about two feet. The flowers are an-anged
in short terminal racemes ; these are small, and deep
violet in colour. The leaves are trifoliate, the ter-
minal leaflet being about two inches long, green and
glaucous. The side leaflets, which give the interest

to the plant, are very small ; these, without any ex-
ternal influence, are nearly always in motion, first

one leaflet moving up or down, then both, and fre-

quently the whole of the leaflets on the plant, the
greatest activity being displayed when the tempera-
ture is high, and the atmosphere well charged with
moisture, and the sun's rays fall direct upon it. Pot
in peat and sand. It enjoys strong heat and a
moist atmosphere. It is a native of the East Indies.

Dicliorisaiidra. — An interesting and showy
family belonging to Cotnmelinacece. and nearly allied

to Tradescantia. The genus contains plants remark-
able for the beauty of their flowers as well aa the

variegatiou of their leaves. Dichorisandras (some-

times written Dichorizandra) should be potted in

peat and leaf-mould, in about equal parts, adding a

little.loam and sand. Tliese plants enjoy a moderate

supply of water and a high temperature in summer,
but less of both are requisite in winter.

D. leucophthalmns is a
species witli panicles of
nch blue flowers aud a
large white eye. S^umner
montlis. Brazil.

D. musaica — tills species is

lemarkable for tlie beauty
of its leaves, as well as for
its panicles of rich azure-
blue flowers. They are
deep green, barred and
p e n c i 1 1 e d transversely

with zigzag lines of sil-

very-wMte, the under side
of a uniform deep purple.
Peru.

D. ovata — an erect-grow-
ing plant with lanceolate-
ovate leaves, deep green
above, reddish-purple be-
neath, and terminal erect
tacemes of deep blue flow-

ers. Spring and early
summer. Brazil.

SiefiTeubacIiia.—A handsome genus of Arads,

aU natives of South America and the West Indies,

where the first-known species is called the Dumb-cane.

This name is derived from the naked stems, after the

leaves have fallen, having a very cane-like appear-

ance, and because the sap is so acrid that if placed

on the tongue it causes that organ to swell rapidly,

and renders its victim speechless.

Dieffenbachias rank amongst the finest of vane-

gated-leaved plants, and are extremely easy to culti-

vate. Pot in equal parts of peat, loam, and rotten

manure, adding a little sand. They enjoy abundance

of water both to the roots and foKage, and luxuriate

in a hot moist atmosphere. There are a great

number of kinds.

B. amceua — this fine form
is of compact growth,
leaves oblong-acute, deep
green with a light mii
rib, the blade profusely
shotted and blotched
with white and yel-
low.

D. Bausel — leaves about a
foot long and broad, peti-
oles white,blade yellowish

freeu, marbled aod bor-
ered with dark green,

and blotched and spotted
with white.'

D. Carderii— an extremely
beautiful and bold-grow-
ing plant, leaves large and
oblong, of an intense rich
green, marbled with
creamy-yellow and white.

D. illustris — an elegant
plant with dark green
leaves, mottled and spot-
ted with yellowish-green
and white.

D. imperator — leaves
ovate-lanQeolate, deep
olive-green, blotched with
yellow and white,

D. Leopoldii— leaves ob-
long-ovate, of a deep
lustrous green j midrib
pure ivory-white, feath-

ered on each side with a
band of greyish-white.

D. magniflca—leaves oblong
ovate, of a shining dark
green, richly variegated
with white, the variega-
tion following the direc-
tion of the nerves.

B. nobilis— a dwarf form,
deep rich green, profusely
spotted and blotched with
white.

B. Begina — a splendid
form with large broad
oblong-acute leaves, of a
greenish -white, marbled
with pale green ; the nar-
row margiu rich deep
green.

B. Bex — a close-growing
handsome form, with ob-
long-lanceolate leaves,
blades rich deep green
passing to light green at
the margin, mottled and
flaked with white aud
greenish-white.

B. spleudens — stem mot-
tled with various shades
of green, blade of leaf
intense deep satiny-green,
very lustrous, mottled
with white : midrib broad,
ivory-white.

X)ion,—A Mexican Cyoadaceous genus, containing

two species only, the best known being D. edule ; this

is a bold and handsome plant, even in a young state

;

stem stout, clothed, Hke the petioles, vfith short

woolly hair ; the leaves are some six or more feet in

length, piiinate, firm and hard, as if cut out of metal,

pea-green in colour. The seed-bearing cone is very

large, producing seeds as large as Walnuts, from
which a kind of arrowroot is obtained, and hence the

specific name edule. Mexico,

Diousea,—^A genus belonging to the Sundew
family (JJroaeraeece), and, from its habit of catching

flies and other insects, from which it derives nourish-

ment, it is called a Carnivorous plant.

Pot in peat and living sphagnum moss, drain well,

and stand in a pan of water ; this, however, should

be frequently changed to prevent stagnation. Inter-

mediate House,

D. mmcipula (Venus' Fly-trap) is the only mem-
ber of the genus, and is a, very remarkable plant.

It forms little rosette-like tufts, never exceeding

a few inches in height. The leaves are aU radical,

and the foot-stalks are broadly winged ; at the end
of each of these are developed two fleshy, flattened,

semicircular lobes, each of which is fringed at the

edge with long stiff hairs. In addition, in the centre

of each lobe there are three similar hairs, and these

are extremely irritable, so that when touched by a
fly or any other insect, the lobes suddenly collapse

with a spring, the hairs of the margins interlacing

each other. When the fly is dead, they open again
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spontaneously, but remain closed whilst there is any

movement within. Swamps of North Carolina.

Dipladenia.—^A genus belonging to the Apooy-

nacea (or Doghane) family, which are, for the most

shape. Pot in rich loam, peat, and sharp sand, in

about equal parts; drain well, and supply UberaUy

with water. During the growing season these plants

enjoy a strong heat and moist atmosphere, but after

growth is finished, in the autumn, partially with-

DlEFFENBACHIA MAGNIFICA.

part, climbers, with opposite leaves, and large highly-

coloured trumpet-shaped flowers. They rank among
the most superb stove flowering plants, and produce

a succession of their beautiful blooms for many
weeks.

Dipladenias may be trained upon piUara or rafters,

but when intended for exhibition purposes they are

usually grown upon wire treUises of a balloon

hold the water, and remove into the Intermediate

House.

D, amabilis— flowers large
and numeroiis, rioli rosy-
crimsou. Summer
months.

D. Breorleyana — flowers
like a large trumpet with
broad spreading limb, in-

tense rich crimson. Sum-
mar montbs.

D. omata — flowers large,
rich crimson shaded with
purpliah-Tiolet. Summer
months.

D.profuaa—very free flower-
ing, even when young;
colour rich carmine.
S^ing and summer.

B. Begina — flowers a soft
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flesli
. colour, inside of

tube yeUow. Spring aaad
summer.

D. rosacea — flowers soft

pink flushed with rose,
inside of tube yellow,with
a deep rose-coloured ring
at the mouth. Summer.

Dipteracanthus.—A genus now referred to iZw-
««»«; It contains numerous weedy-looking plants;
some few kinds, however, are extremely heautiful.
Ihey are all easily managed, and should be treated
hkeotherAcanthads,such
as £ranthemum. Inter-
mediate House.

D. affinia—a beautiful spe-
cies, which is, however, a
rather shy bloomer, and
requii-ea frequent stop-
ping of the young shoots
to produce a handsome
specimen, leaves ovate-
acute, deep green ; flowers
lai^ and funnel-shaped,
having a long slender
tube, and large brood five-
lobed limb ; stamens ex-
serted, of a uniform
rich scarlet. Spring and
summer months. Brazil.

D. calvescens — leaves
somewhat oblong, acumi-
nate, deep green above,
pEiler and tinged with
reddish - purple below.
Flowers funnel - shaned,
with a spreading hmb,
the lobes prettily toothed
on the ec^, soft lilac.

Winter months. Bio Ja-
neiro, Brazil.

D. Herbstii—this is one of
the grandest plants in the
order of Acanthads. It is
a much-branched shrub,
attaining aheight ofthree
or four feet, but most
handsome when smaller.
Iieaves six to seven inches
long and two broad, ob-
longlanceolate, deepgreen
above, the midiib orna-
mented with a narrow
band of white on either
side, ihe reverse is dull
reddish-purple. Flowers
produced in great profu-
sion from the axils of the
leaves, tabes very long
and slender, suddenly en-
larging, rosy-purple, limb
spreading,thelobes deep^
bifld, and pure white. AU
the autumn and winter.
Brazil.

Dracaena (Calodracon).—The plants known as

Dracaenas were formerly a very large genus, includ-

ing many species now known under separate names

;

and many plants now termed Cordylines tire still popu-

larly known as Dracaenas ; one genus has been some-

what recently separated from the crowd of species,

and established under the name of Cahdracon, But

as it will be long before the horticultural public will

give up the old names, Dracema is still retained here.

Calodracons, or Dracaenas, have increased in numbers

so much during the last quarter of a century as to be

almost innumerable ; this has come about through the

thorough exploration of the South Sea Islands, and

DlON^A UnSCIPULA.

from cross-breeding at home, so that it is not possible

to do justice to the family in the limited selection

here adopted. Amongst the numerous forms, besides

those here briefly described, may be enumerated

—

ampUataj anerleyensis^ bellula, mirabilist Mrs, Baitse^

Mrs. Pyeake^ Mrs. WillSy Eenardim, rosacea, SeotiuB,

Sydneyij Thoinsonu. Those figured do not belong to

the true Calodracon sec-

tion, but to the larger

genus of Cordylinesj

under the section of

Brac^nopsis.

The members of this

genus are undoubtedly

(next to Palms) the most
useful we have for room
decoration, whilst as

ornaments for the stove,

associated with Crotons,

Dieffenbachias,and such-

like plants, the efEect

produced is quite equal

to that of a house of

flowering plants ; and to

those who admit any
other than green upon
the dinner - table they

are invaluable.

Pot in a compost con-

sisting of about two
parts loam, one of peat,

and some sharp sand,

(&ain well, and water

freely. These plants do

not require so much ex-

posure to the sun as

Crotons.

I>, amabilis—a bold form
with bmght green leaves,
suffused witb. white and
tinged with rosy-pink.

D. amboynensis — leaves
deep metallic-green, mar-
gined with rosy - car-
mine.

D. ElizabethEe — habit
dense, leaves broad, re-
curved, when young
creamy white flushedwith
pink, changing to dark
bronzy - green streaked
with rosy-crimson.

B. Hendersomi — leaves
lai^e, light green, mar-
hied, flaked, and freckled
with white, rose, and
mnk.

I). Xjoingi—a superb variety,
leaves, when young^ white,
suffused with rosy-pink,
changing to bright green,
flaked, bordered, and
streaked with white, and
sufhised with carmine.

B. Kacarthuxii— a small.

D. Bausei — , a splendid
form, leaves closely set,

' recurved, ground deep
bronzy-green, and flaked
with ro^-crimson.

B. Cooperii—leaves broad,
pendent, when young
whoUy reddish - crimson,
when aged deep metallic
bronze, crimson streaks
and flakes.

B. Biana—leaves recurved,
when young creamy-rose,
changing to deep green,
flaked and streaked wil^
crimson and pink.

B. elegantisEdma — leaves
narrow, recurved, deep
bronzy - green, mai^ined
with crimson.
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growmg plant, resembluig
a miiiiatare D. termmaliB,
bnt much higher in

oolonr.

D. Eegina—leaves broad,

lecurred, bright green,

flaked fvith pore white.

CASSELL'S POPUIAR GAEDENTNa.

the young leaves wholly

D. Eex—leaves large and
broad, bronzy-green, suf-

fused with rosy-purple,

and striped with carmine.

D. Bobinsoniana -

order (Droseracete) ; it comes from the GreekW
dro808, " dew," in aUusion to the viscid gum which

exudes from the glandulflx hairs cloihing the leaves,

thus retaining any insects which alight upon them,

and hence the popular name of Sundew.

DBACiGNA (CORDTLI^e) InDIVISA.

hxge, dark ^een, striped
and flaked with, crirason
and ffreenish - white, over
which, is spread a metallic
hue.

D. salmonea—leaves when
young deep flame-colour,
changing to deep green,
streaked and flaked with
salmon-pink.

3). terminalis—the oldest of
the ooloured-leared kinds,

and stm one of the most
useful, leaves when, young
crimson, changing to a
bronzy-green, flaked with
deep crimson.

D. terminalis alba—an exact
counterpart of the prece-
ding in habit ; leaves nar-
row, when young ;^nre

white, changing to bright
green, broadly flaked with
white.

Drosera.—^This genus gives its name to the

These plants shoTild be grown in peat and sphag-

Dum moss, supplied liberally with water to the roots,

and fully exposed to the sun. Intermediate House.

white flowers. Summw
months.

D. oapensis—abold-growinp
form, leaves simple, six
or more inches loi^, ar-
rai^ed in a rosulate maii-
ner, densely covered with
long viscid crimson haira.

D. lunata—this j^ a modb

D. binata—usually attains
a height of six to twelve
inclieSj the narrow leaves
are dichotomously divi-
ded, the narrow s^meuts
profusely clothed with
the reddish glandular
hairs. Scape erect, bear-
ing numerous large
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pianr, 'with an
osceudin^ stem, the slen-
der petioles support a
small holf-moou-shaped
leaf, sparmgljr {omisned
with yiscid hairs.

D. spathulatar—this species
forms dense rosettes,
with spoon-shaped leaves
which axe covered with
viscid, bright reddish-
crimson hairs.

Leaves erect, narrow, aix to nine inohea long, bright

green, the whole surface covered with purple, glan-

dular, viscid hairs. Flowers large, produced in a

terminal corymb, bright yellow. Spain, Portugal, &c.

DkICSSA (COBSTLIinB) STBICTA COHSESTA.

> SrOBOphyllum {D. lusitanicum) is a

growing, almost shrubby, representative of the

Sundew family. Sir Joseph Hooker says, the de-

velopment of its leaves ia circinate, and not revolute.

EchinocactUB and Echinopsia. — These

genera belong to the Indian Fig family, or Caetacea.

They are very similar in appearance, yet have some

slight difierences, such as the position of their
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flowers, &c. &c. The name comes from echinttSj

" a hedgehog," and refers to their dense covering of

spines. These plants are all erect, leafless, cylin-

drical, and fleshy, more or less ribbed, and fluted;

and upon the edges of these ribs, the spines are ar-

ranged in little crowns or rosettes.

The Toothpick Cactus of the Mexicans {Echinocaettts

Visnaga) attains an enormous size. A specimen in-

troduced to Kew Gardens some years ago stood nine

feet high, measured as much round, was densely

armed with very large spines, and weighed upwards

of a ton ; but it soon died, and must have been of a

great age, as they are slow growers.

The species of these genera are all natives of

Mexico, and various parts of South America, where

they inhabit hot, dry, sandy, barren places, conse-

quently they do not need much water even in the

summer season, and in winter none should be given.

They have mostly large and showy flowers, which are

freely produced, the principal colours being rose,

yellow, and white; but in some species these are

rather short-lived. Pot in sandy loam, adding

about equal parts of old mortar and brick rubbish,

and fuUy expose to sun and light both winter and
summer. The following will be a good selection :

—

one foot. Naturally these plants grow in stony,

sterile ground, which is a sufficient indication that

they require good drainage. Soil and treatment the

same as for Cycas.

ECHINOCACTUS.

Cummingi.
electracanthus.
hexsedropliorus.
hystriacaatlias.
longitramatus.
multlflorus.
obvaHatuB.
Pfersdorfi.
platyceros.
scopa.
Simpsonii,
Staioesi.
Yisnaga.

ECHINOPSIS.

Bridgesi
Becaisneaua.
Eyriesi.
Forbesi.
formosa,
Linki.
multiplex.
omatus.
pectiniferus.
Pentlandii.
Schelhasi.
texaua.
Zuccariuiana.

Eneholirion.—A small genus of Bromeliads, re-

quiring the same treatment as ^chima^ which see.

E. coraUinuin—a somewhat
small - growing plant

;

leaves arranged in a rosu-
late manner, recurved,
daxk green on the upper
side, dull purple and
glaucous heneath. Scape
erect, flowers yellow and
freen, bracts CTimson,
lunmer months.

E. Saundersii.—An elegant
vase-like plant ; leaves re-
curved.silvery-grey above,
green beneatii, profusely
freckled, and spitedwith
reddish - crimson. Scape
erect, flowers and bracts
rich yellow. Summer
months. Both are from
Brazil

Encephalartos.— A genus of Cycadace^^ all

natives of South Africa, mostly near the borders of
CafEraria, one species being called Caffre Bread, from
the natives scooping out the soft upper part of the
stem, which they roast and eat, and from this custom
the name is derived ; thus, enkephalos, " edible," and
artos, "bread." Some of the species form veiy tall

and stout stems
; under* cultivation, the stems grow

but slowly, taking fifteen or sixteen years to make

E. Alteustelnii—stem stout,

leaves some six feet long,

petioles very thick at the
base, leaflets thick and
coriaceons in texture, ob-
long, tapering to a point,

ELud armed all round with
spines.

E. brachyphyllus — stem
stout, leaves spreading,
petioles clothed with leaf-

lets nearly to the base,
leaflets smooth, saving the
terminal spine, the whole
plant very glaucous.

E. caffra—stem very stoat,
attaining a height of ten
to fifteen feet, or more,
tesselated with the scoxs
of fallen leaves ; leaves
pinnate, some four feet
long, recurved at the
points, leaflets very thick,
nearly six inches long, and
one broad, at times armed
with spines on the edges,
at other times smooth,
deep green; seeds roasted
and eaten as above ; the
soft interior of the stem is
also cut out, buried in the
earth for a month or two,
takeii out, made into
CEikes, and baked in the
flre. Majestic, South
Africa.

E. Ghellinckii—avery hand-
some &pe(nes, sometimes
named Gracilis j stems
scarred with the bases of
fallen leaves, and also
famished with a brown
woolly tomentum, which
likewise covers the erect
spreading, pinnate leaves,
leaflets, and petioles.

E. Hildebrandii— this fine
species is of remarkably

bold growth; leaves pin-

nate, the petioles clothed
to the base with reduced
leaflets, which take the
form of spines ; leaflets

lanceolate, deep green,
profusely armed at the
apex and on the edges
with spines.

E. horridus— stem stout,
leaves pinnate, suddenly
recurved at the top ; leaf-

lets a deep bluish-green,
very thick and hard, some
four inches long, armed at
the point with a lon^,
sharp spine.

E. horridus trispinus

—

similar to the preceding,
but having two sharp
spines on the lower e^e
of the leaflets, which are
deep bluish^green.

E. lanuginosus—stem stoat,
the pinnate leaves about
six feet long, recurved

;

lea^ets lanceolate, with a
somewhat rounded base,
deep green, whole phmt
spineless.

E. pungens —a bold-growing
plant with a stout stem,
leaves pinnate, some six
feet long ; leaflets sessile,
oblong -lanceolate, taper^

' ing to a sharp point, thick
and hard, deep heavy
green. South Africa.

E. villosus

—

thiH is a hand-
some and distinct plant;
leaves pinnate, about four
feet long ; the petioles
densely tomentose ; leal-
lets upwards of six inches
long and one broad, bright
green, the apex and mar-
gins armedwith numerous
spines. South Africa.

Epiphylltim.—A small group of the order Cac-
taee^, possessing great beauty, and as the majority
flower during late autumn and the dull days of
winter, they are doubly valuable. In a state of
nature Epiphyllums are epiphytes, and thrive well in
hanging baskets under cultivation. They also suc-
ceed as pot plants, struck from cuttings, but are seen
to the greatest advantage when grafted to form
pyramids or standards, or to creep up rafters and
pillars. The best stock for this is the Feriskea aculeata,
but they form more handsome specimens when
grafted upon Cereus speciosissimus. There are but two
species in cultivation, but from these a great number
of varieties have been obtained, the chief differences
arising from the size and colours of the flowers. Pot
in turfy loam and sand, drain weU, and water care-
fully.

\S^!f?^'''"~*^® ^*
I

issuing from the ends of

Ss^^ng^lnf^V^? ^h^se^^r^
^^^^4

of each otik thf^o';^?^ | ,^o^^, ^| x>&„St
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round and forming a
tube, and the apices all

expanded regu^Lrfy. They
vary from fleBh-colour and
white to pink and reddish
scarlet. "Winter and
Bpring months.

£. truiicatum— similar in
habit to the preceding,
but somewhat more ro-

bust} flowers large, bent
down, and through the
irregular expansion of the
petals, one of the sides of
the flower is largerthanthe
others, thus forming akind
of Up. Colour varying from
orange-red and white to
pink and crimson. Win-
ter mouths.

Eranthemum.—A large family of soft-wooded

plants, remarkable for their beautiful flowers, which
are freely produced, and ' continue in beauty a con-

siderable time if carefully cultivated. They belong

to the order Acanthace<s. Eranthemums are widely

distributed, and have usually simple, entire, or ser-

rated leaves. The flowers have a long slender tube,

unequally-lobed flat limb, spreading at right angles.

Pot in two parts of loam, one of peat, and one of leaf-

mould, with, a little sand. The points 'of the young

shoots must be frequently stopped, in order to pro-

duce handsome bushes. Intermediate House.

£. Andersonii — a half*

shrubby plant, with nar-
row oblong - lanceolate,

deep green leaves. Flow-
ers ftiscicled, forminglarge
heads, some eight or ten
inches hiffh. White,
freckled with purplish-
crimson. Winter months.

E. asperum — a slender,

much - branched shrub,
leaves somewhat ovate-
oblong, slightly sinuate
and osixk. green. Flowers
in cymes, pure white in
the upper part, with a few
marginal dots of purple,
lower lobe of limb rich

deep purple. Winter
months.

E. cinnabarinum—this spe-

cies is a somewhat large
grower, four to six feet

high J
leaves variable,

usually oblong-lanceolate,
slightly crenulate, deep
green. Flowers fascicled,

brilliant red, with a white
eye, and a stain of crimson
at the base of the large

lobe. Winter months.
British Burmah.

E, Cooperii — a much-
branched shrub, with
narrow-lanceolate leav^,
which are lobed on the
margins, and taken to a
sharp point, and dark
green. Flowers pure
white, dotted with lines of

purple. Spring and early

summer.
E. crenulatum — this is a

slightly - branched plant,

leaves large, ovate-acumi-
nate. Flowers on long
terminal racemes, tubes
white, limb rosy-pink.
Winter months.

E, hypocrateriformis — a
splendid Enoecies, of dwajf
habit, with, ovate-obtuse,
dark green leaves. Flow-
ers on terminal spikes,

forming large, dense heads
of bloom, flowers rich

bright red, deep blood-red
at the hose, where it is

aJso dotted with purplish-
black, the reverse side of
the corolla pale yellow.
Spring months.

E. laxiflorum — this beauti-
ful plant is dwarf, and
branched. Flowers in
cymes, from the axils of
the leaves, rich purple,
the reverse side paler.
Winter months.

E. nigrescens — a bold
grower, with laj^e ovate-
acuminate leaves, of a uni-
form purplish-blade. The
flowers are pure white,
rosy -purple m the eye,
the lai^e lower lobe
being dotted with purple.
Winter months.

E. ^uilatiferum — there are
two forms of this plant,
one having scarlet, the
other lilac flowers. It is

a dwarf grower, with
oblong - lanceolate, dark
green leaves, curiously
blotched with white.
Spring months.

E. pulchellum—leaves large,

ovate, and deep green,
flowers in terminal spikes,

rich vivid blue. Winter
months.

E. roseum—this species is

remarkable for its orna-
mental foliage. Leaves
large and broad, cordate at

base, and acuminate, some-
what bullate or wrinkled
above, deep shining green
on the upper side, below
reddish-crimson. Flowers
on terminal spikes ; rosy-

purple.
F, tuberculatum-T-the stem,

andbranches of this species
are thickly covered with
small tubercles ; leaves

small, and light green.

Flowers numerous, with
very long tubes, pure
white. Spring and early

summer.

Erythrina.—A genus of Zeguminosee, popularly

known as Coral-trees. They mostly attain con-

siderable dimensions, producing in abundance their

splendid deep red or flame-coloured flowers, but are

noticed in these pages only to introduce a somewhat

small-growing handsome-leaved kind. Pot in a com-

post of two parts loam and one of peat, adding a

Kttle sharp sand.

a. FurceUi.—A handsome and effective plant ; the

leaves usually consist of a pair of leaflets, and a ter-

minal one, somewhat triangular in form, ground-

colour deep green, the midrib and principal veins

broadly banded with yeUow. Flowers pea-shaped,

bright cinnabar. South Sea Islands,

BULBOUS PLAJSTTS.
By William Goldking.

Acidantliera.—Aemall genus of the Iris family,

allied to Gladiolus, and comprising some haii a dozen

species, all natives of Africa, th.e Cape of Good Hope

being their chief locality. Two are found in Abys-

sinia, and one of these, A. bicolor, is the only species

at present in gardens. It is a Gladiolus-like plant,

having the same sword-like kind of leaves. The

flowers, produced on a one-sided spike, from two to

four together, are white, with lines of purple on each

division. The slender tube of the flower is remark-

able, being about six inches in length, and, in addi-

tion to the beauty of the blossoms, they have a

deKciousodour. Itneeds green-house orframe culture,

either in pots or planted out ; the soil which suits it

best being a mixture of peat and sand, with a little

turfy loam. Being deciduous, the bulbs should be

rested dui-ing the winter by keeping them drier. It

recommences growth eai-ly in the year, and flowers in

summer. It is a free-growing plant, and may be

propagated by the bulblets from the parent laulb.

These bulblets flower after three or four years.

Aois.—These pretty little plants are so nearly re-

lated to the Snowflakes that botanists now unite

Acis with Leucojum. The species of Acis are, how-

ever, so different in appearance from the Leucojums

proper that cultivators wiU probably always adhere

to the foi-mer name. There are about half a dozen

species and varieties of Acis known, and aU of them

are or have been in cultivation. They are slender

little plants, having tiny bulbs, bearing few grassy

leaves, and fragile flower-stems, a few inches high,

carrying from one to- three small bell-shaped flowera,

either white or pink. The best-known and com-

monest species is A. autumnalis. It is the only

autumn-flowering species, and bears, on reddish,

slender stems, some three or four inches high,
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small, pale pink flowers, ia dusters of from one to

three on a stalk. It is a native of Spain, Portugal,

Sicily, and Algeria, and is the strongest in constitu-

tion of all. The other species are A. hyetnalia, which

hears small white flowers in April (not winter, as its

name would imijly) ; A. trichophylla, and its variety

grandifiom, toth with white flowers; and A. rosea,

a pretty Corsican plant, having rosy-pink flowers.

The best place to grow these delicate little hulhs is

in a warm sheltered border, or better still, in a frame

so that they could be protected well during winter.

They are most successfully grown in a fine sandy soil,

which must be well drained so as to be always dry.

The chief consideration is to allow the bulbs to be-

come thoroughly ripened in full sun after the foliage

is decayed.

Allium {Onion).—Persona not much acquainted

with plants would hardly suspect that there were any

Onions worth growing for the sake of their flowers

;

yet there are about half a dozen species that are

highly ornamental, though this is a small number in-

deed compared with the enormous number of species

which constitutes the genus. AH the desirable species,

happily, are hardy, and easily grown.

The ornamental species that can be recommended
include the following :

—

A. pedemontantim, a most beautiful plant, from the

European Alps, bearing dense drooping clusters of

rose-pink blossoms, produced on slender stems, about

a foot high.

A. Murrayamim, A. acuminatmn, and A. Maenah-

ianum are three species very similar to each other,

each being characterised by broad, flat beads of small

blossoms, varying in colour from a deep carmine to a

pale rose.

A. neapolitanwn, A. Cltisii, A. triquetrum, all bear

dense clusters of small^ white blossoms, produced plen-

tifully on stalks rising a foot high, and very desirable

for cutting in early summer, as the characteristic

garlic odour is scarcely perceptible in them.

A. neapolitmnmn is the kind whose flowers are so

largely imported from the South of France to our

flower markets in spring, and sold about Eastertide

for floral decorations. Then there are two yellow-

flowered kinds, both desirable. These are A. Molt/,

an old-fashioned garden plant, very showy on ac-

count of its large heads of bright yellow flowers,

and A. Jlavum, an elegant as well as attractive

plant.

The foregoing comprise a representative selection

from this large genus, though, of course, those who
seek for collections of hardy bulbous plants, would
find among the others many that would prove at-

tractive in a garden.

The ornamental Alliums succeed well in any ordi-

narj' soil, if not too stiff, and they are readily props-

gated by division or seeds. Some, such as A. MoVy,

become troublesome weeds in a garden, as they pro-

pagate so freely, both by seeds and bulblets. A.

pedemontamim is worthy of the most attention, and

the best position in a warm, sunny border should

be given to it. All are perfectly hardy in light

soils.

Albuca.—A small genus of Lilyworts, native of

South Africa, but of not much importance as garden

plants. They somewhat resemble the Omithogalums

in growth, having narrow deciduous leaves, erect,

often tail and slender flower-stems, bearing nume-

rous flowers, in loose racemes, borne on slender and

generally pendulous stalks. The prevalent colour is

white, yellow, pale and deep, and green. There arc

haU a dozen species that are fairly good plants ; the

finest, A. Nelsoni, a rather recent introduction from

Natal, being by far the handsomest plant in the

genus. Its large bulbs bear numerous leaves, which

grow from two to three feet in length, the flower-

stems attain a height of from three to five feet,

and carry in a loose raceme on the upper half nume-

rous erect flowers, one and a half inches in length,

pure white, striped with dull red. It is, therefore,

well deserving of attention as a green-house plant,

but is as yet very rare. The other species to be

recommended are :

—

A. aurea, a dwarfer and smaller

plant than the preceding, bearing racemes of flowers

about an inch long, of a deep yellow, striped con-

spicuously with green. A. fragram has yellowish

flowers, deliciously fragrant. A. caudata, with white

flowers, A. juncifolia, A. major, and A. minor, all

with yellow flowers, are among the showiest in the

genus. All of them need green-house culture, and
require a decided rest. Those mentioned usually

flower in early summer, and then make their annual

growth.

Amaryllis—Amaryllis has long been a familiar

name in gardens. It has been applied to various

bulbous plants which are now called by other names.
For instance, the Jacobean Lily (Sprekelia), the
Zephyr Flower (Zephyranthes), some of the Crinums,

Sternbergia, and the ScarboroughLUy ( FaWoia) have
aU been called Amaryllises. Even now some confu-

sion exists in the application of the name, for the
Amaryllis of the botanist does not agree with that of

the gardener. "What are now popularly called Ama-
ryllises in gardens belong strictly to the genus
Hippeastrum, a name, however, seldom used in gar-
dens; and, according to botanists, there is but one
Amaryllis, and that is the beautiful Belladonna Lily
of the Cape. The most obvious difference between
the true Amaryllis and the Hippeastrum exists in the
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seeds, for whUe those of AmaryUis are few in the pod
and large and fleshy, those of Hippeastrum are nume'
i-ous, membranous, and black. The growth and flower
characters are much the same in both genera ; but
their geographical distribution is quite distinct, for
while the Belladonna lily is exclusively a native of
the Cape of Good Hope, aU the Hippeastrums are
natives of tropical and sub-tropical South America
and the "West Indies.

As the older and morefamiliar name, Amaryllis, will
no doubt always be adhered to in gardens, we will
after the foregoing explanation, proceed to consider
them as such.

The Amaryllises are surpassed by no other bulbs"
as regards their value as decorative plants, their
flowers being among the largest in the whole range
of bulbs, and for brilliancy of colour they are unri-
valled. They are, therefore, highly important garden
plants, and are particularly valuable on account of
flowering most abundantly in early spring. They
are all characterised as having tunicated or coated
bulbs, deciduous foliage, except in one species (A. re-

ticulata), and large showy flowers, produced in umbels
before or with the foliage.

The garden history of the AmaryUis is peculiarly

interesting. Some of the species were cultivated

upwards of a century ago, and fifty years ago all or
nearly all of the typical wild species were in gardens,
but now the more beautiful modem hybrids have
almost entirely supplanted them.
The AmaryUises, on account of their showy flowers,

have always been favourites in gardens, and their

strong tendency to hybridise was taten advantage of

as soon as they were introduced, consequently hybrid
varieties have always been common ; but the material

with which the hybridiser had to work was com-
paratively limited. There were only about a dozen
species, and these did not possess much diversity of

form or colour, consequently the old hybrid varieties

resembled each other greatly. With the introduc-

tion about twenty years ago of two or three new
species from South America, a fresh stimulus was
given to Amaryllis hybridising. The most important

of the new discoveries was A. LeopoMii, named in

honour of the King of the Belgians. This species

naturally possesses large and handsomely-formed
flowers, with whitish sepals, tipped with crimson.

In this species the hybridist possessed fine form and

large size of the flower, and it only needed brilliant

colours infused into it to make it a perfect AmaryUis.

So, by intercrossing it with the finest of the older

hybrids, quite a distinct race was produced, eclipsing

aU others produced previously.

A. pardina, introduced about the same time, pos-

sesses large flowers, copiously spotted with red.

Before the introduction of these species, the hybrids,

though briUiant in colour, lacked size and form.
Even now the range of colour is somewhat limited,
for among the hundreds of varieties that exist the
colours only extend from white, through pinks, to
deep crimson and vivid scarlets.

The criterion of a first-rate variety of AmaryUis
nowadays is a stout, erect flower-stem, carrying two
or more blooms. These should measure from six

to nine inches across, with the sepals and petals of
thick substance, so as to be firm enough to hold
themselves out weU, and slightly reflex at the tips.

They must always be broad enough to quite overlap
each other, and the nearei: they approach a circular
outline the more perfect the flower is considered
to be. In the original species of Amaij'Uis the
lowermost sepal of the flower is nearly always much
narrower than the rest.

Among the large numbers of hybrids now existing

several distinct races are discernible, according to
the species from which they have originated. There
are about twenty species from which the hybrids
have been produced, the chief being the foUowing :—
A. aulica, ambigua, barbatum, bulbulosum, brevijlorum,

equestris,Zeopoldii,miniata,pardina,psittacina,Seffmce,

reticulata, rutila, solandriflora, alylosa, and mttata.

The few groups under which the present hybrids may
be classed are

—

Aulica section, in which the flowers

are large, more or less funnel-shaped, and generaUy
a deep crimson. Aeramannii section, with smaUish
flowers characterised by an intensely deep crimson.

Leopoldii section, in which the flowers partake more
or less of the original species, and always with large

open (not tubular) flowers. Fm-dina section, in which

the flowers show indications of the original spotting

of the flowers ; and the Vittata section, which in-

cludes aU those sorts having flowers rather smaU
arid usuaUy funnel-shaped, and generaUy more than

usually numerous in the umbels.

Lastly, there is a race distinct from aU the fore-

going, which has sprung fi-om A. reticulata, the ever-

green species, a native of BrazU. This species Uke-

wise differs fi-om the rest in having flowers of a

delicate pink, and beautifuUy netted with deeper-

coloured veins, hence the name reticulata. In its

original state, however, it is not an easy plant to

grow and flower successfully, but by crossing it with

sorts of a deciduous nature, this shy-flowering ten-

dency has been overcome ; indeed, all the varieties of

the race are almost perpetual flowerers, and the fact

that they flower in mid-winter, as well as at mid-

summer, greatly increases their value. There are now
about half a dozen hybrids having A. reticulata for

one of their parents, and all possess the characteristic

white stripe down the middle of each leaf, more or

less conspicuous. Among the most beautiful of these

hybrids are those named Autumn Beautt/, which
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flowers chiefly during the autumn months, Mn.

Garfield, Mrs. W. Lee, Defiance, and O'Srieni. These

all have flowers smaller than the ordinary hybrid

Amaryllises, and vary in colour from a pale pink to

a deep rose.

Culture and Propagation.—A. good deal of at-

tention is required to grow Amaryllises to per-

fection, although fair results may he ohtained under

the ordinary treatment of stove plants.^ In large

nurseries where these hulhs are a speciality, houses

are huilt expressly for their culture. The houses are

spacious, Hght, weU ventilated, and provision made

for a good command of artificial heat if required ;
but

Amarj'llises do not require very much heat, cer-

tainly not so much as they are generally subjected

to in private gardens. The rule in nursery culture

is to have beds of tan in which to plunge the pots

to the rims. These beds are placed above the hot-

water pipes, which keep the plunging material at a

growing temperature, and the roots are thereby kept

in an equable condition, alike as regards moisture

and heat. The mode of treatment is as follows :

—

In January the bulbs, which have been kept dry

during the preceding three or four months, are re-

potted. They are turned out of the pots, the soU

shaken from them, and are divested of any offsets

formed around the bases ; these bulblets furnish the

means of increasing the stock. The size of pot varies

according to the strength of the bulb, a 7-inch pot

being used for the largest. The soU consists of fibry

loam, with a little sharp sand, crushed bones, or weU-

decayed cow-manure. The pots must be well drained,

and the bulbs only placed about a third below the

surface. After re-potting the stock of flowering bulbs

they are plunged in the tan beds, but no water is

given for some weeks, until the leaves and flower-

spike begin to appear. Water is then gradually

applied, not too much at first, but more and more as

the spike develops. In the meantime the temperature

of the house, and also that of the beds, is kept in a

nice growing condition of about 55° as a mini-

mum, rising with sun-heat during the day to 70° or

BO ; slight ventilation must be given, according to the

weather. The pots will now be full of roots, these

having commenced to form almost immediately after

the bulbs were re-potted in the moist soil, and when
the bulbs show signs of vigorous growth an occasional

dose of weak manure-water is given. In this stage

of growth, onwards tUl growth is fully developed, the
plants require a good supply of water. During
March and April the plants are in bloom, flowering
in succession, each continuing for two weeks or more
in perfection. Some of the strongest bulbs develop
three, the majority two spikes. As soon as the
flowers are over the leaves quickly perfect their

growth, and continue to add strength to the bulb

throughout ]«ay and June. About August, when the

leaves show signs of decay, care is needed, that the

bulbs do not receive too much moisture, for as soon

as the leaves begin to turn yellow, water should be

withheld from the plant altogether. From Septem-

ber onwards, till re-potting time in January, the

plants do not receive any water, but the house is well

ventilated and unshaded, so as to admit aU the sun-

heat possible, in order to ripen the bulbs thoroughly.

By the end of summer the bulbs wOl be UteraUy

baked, the soil being as dry as dust, but the

plunging material will be sufficiently moist to pre-

serve the roots in a healthy condition. In this con-

dition they remain until the beginning of the next

year.

The same principles and practice of culture

apply to the culture of the AmaryUises in private

gardens, where only a few plants are dealt with,

although a special house and appliances may not

be provided. Under whatever conditions Amaryl-

lises are grown, it is always advisable to plunge the

pots, especially when the bulbs are starting into

growth, as this is one of the secrets of their success-

ful culture. The heaps of fermenting material

generally, placed in early Vineries a£Eord a capital

substitute for a proper plunging-bed ; and other

equally suitable makeshifts wiE occur to a thought-

ful cultivator.

Fortunately the Amaryllis is not subject to much
disease or liable to insect attacks. A moist atmosphere

will generally prevent the attacks of red spider while

the plants are in growth, but it sometimes is trouble-

some during the warm and dry resting period, but it

win succumb to the usual remedies for eradicating

insect pests. The main point is thorough develop-

ment of growth and ripening of the bulbs.

The foregoing remarks apply, however, only to

flowering bulbs. The culture of the seedling and

succession bulbs is somewhat different. "When the

offsets are detached from the parent bulbs at potting-

time, they are re-potted in much the same way as the

large bulbs and plunged in similar beds. In order

to induce the formation of roots, a little sand is

placed round each bulb on potting it, and this also

tends to prevent decay. The young offshoots soon

show signs of growth, and water is gradually given,

as in the case of the flowering bulbs, and throughout

the season they are induced to make as much growth
as possible, and instead of the foliage decaying it

often keeps green throughout autumn and winter.

The plants, therefore, are not kept dry so long as the

leaves are green, though less water is given after the
warm weather is gone. This treatment is continued
until the offsets a'rrive at a flowering stage, which
is usually about the second or third season after
separation.
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Propagation is also effected by raising seedKngs,
and as the Amaryllis boars and ripens seed freely
every season, this is an expeditious mode of increase.
The flowers are, as a rule, artificially impregnated
either with their own pollen or that of a finer variety.-

The seed-pod soon swells, and about midsummer it

commences to ripen. In July and August the seeds are
ripe, and the seed-pod bursts. The seeds are black
and membranous when fully ripe. They should be
sown as soon as gathered from the pod. The usual
mode is to sow thinly on the surface of pans or
pots of light soU, cover with a thin layer of soil, and
place the pots in a gentle heat, say about 66°. In
a few weeks the seeds wiU germinate, and by the
autumn wiU have formed a leaf. Care is required
during their infancy that they do not receive an
excess of water, especially in cold, damp weather.

In the spring the seedlings ai-e large enough to pot
separately in small pots, or three in a 4i-inch pot.

Their treatment during the first year is much the
same as that received by offsets, and during the

second yeai- some of the strongest bulbs will produce
flower, though two-year-old flowering bulbs are the

exception. During the third and fourth seasons all

the seedlings will flower. The finest sorts should be
increased by offsets, and particular attention paid to

their cultirre, and producing seeds from them.

When all the stock of plants is treated in one house,

under the same conditions, the bulbs will of course

flower about the same period, which extends over

several weeks during March and April, the beginning

of April being the height of the season. Flowering

plants may however be had earlier and later, by
forcing in the one case and retarding in the other.

By re-potting the bulbs earlier than January, and

gradually inuring them to a warm temperature,

flower-spikes may be had as early as February; and

by retarding the bulbs in a cool place and allowing

the growth to commence unaided by heat, flowering

plants may be had as late as June and July, and

thereby the Amaryllis season may be extended over

a period of several months, and by the addition of

the reticulata hybrids, the interval during autumn

and winter may be filled by flowering plants.

When in full flower the plants may be removed

for a short time to the conservatory or green-house,

but as growth is very active about the flowering-

time, and requii-es abundant moisture and more

heat than a conservatory can give, it is not advisable

to subject valuable varieties to a low temperature

and dry atmosphere long together. It is better to

cut the spikes and place them in water, and leave

the plants in the stove. In the case of ordinary

varieties or seedlings, however, no risk is run in

taking them to embellish the green-house during

their flowering. Some cultivators pot Amaryllises

when in fuU growth, immediately after blooming,

and prefer that condition to one of dormancy.

Some varieties of Amaryllis are much hardier

than others—so hardy, indeed, that they may be
grown successfully in the open borders. Among
these hardier kinds are A. Acramannii pulcherrima,

a beautiful variety, with intensely deep crimson

flowers, and A. vittata, with smallish striped flowers.

These, in the neighbourhood of London, have been
grown in a warm 'sunny border of light soil, and
only protected during winter by fern litter or some
such material.

Selection of Varieties.—During the last few yeai's

a few of the nurserjTnen in this countiy have paid

n. great deal of attention to Amaryllis culture, and

particularly to the raising of new varieties, and in

one nursery alone seedlings are raised annually by
the thousand, and as care is taken to hybridise only

the finest sorts, the progeny, as may be expected,

possess high merit; but only those sorts whose
flowers conform to the standard of a first-rate

Amaryllis are named. The remainder of the seed-

lings are sold unnamed, generally at a few shillings

a bulb, whereas the finest of the named sorts are

sold for as much as five guineas a bulb. The price

of a first-rate variety, as a rule, varies according to

its power of propagating itself. In the case of one

that sends out offsets freely from the parent bulb,

the plants become cheaper, for, in all cases, indi-

vidual varieties are propagated solely by offsets.

Some throw out these so sparingly that they main-

tain a high price for years.

The following is a selection from among those

sorts that have been exhibited in London during the

past five years ; they include the finest varieties that

have been raised, the majority having large and

finely-formed flowers, with brilKant colours.

Acis—flower very large, of a
brilliant crimson, tipped
witli white.

Ajax — deep maroon-crim-
son, blotched wltk yellow-
ish-white.

Alexandra — flowers above
medium size, bright rosy-
carmine, striped with
white.

Archimedes — deep violet-

crimson,edgedwith white.
Autumn Beauty—one of the
Beticulata section ; colour
pale rose, and netted with
a deeper colour.

Baroness H. Schroeder —
flowers very large, pure
white, flaked and striped
with red.

Baroness Eothsohild—vivid
scarlet ; white centre.

Blushing Bride — delicate
rose-pink, striped with
white.

Brilliant — flowers below
average size, but exceed-
ingly brilliant in colour;
crimson.

Byron—deep crimson ; pale
centre.

Charles Bickens—^rich crim-
son-scarlet, and greenish-
white.centre.

Clio
—

" . brilliant scarlet,
striped white ; one of the
finest.

Comte de Grerminy — rich
orange - scarlet, petals
striped with white ; one of
the flnest.

Constance — white, flaked
and netted with red.

Countess of Eosebery —
scarlet-rose; white stripes.

Cowper— crimson-carmine,
mottled with white.

Diadem—deep 6olour,finely-

formed flower.

Dido — reddish - crimson,
flushed with a lighter
hue.

Dr. lUCasters.—^flowers me-
dium-sized, but of a bril-

liant scarlet, with no
light centre, and of exqui-
site form.

Duchess of Connaught

—
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pure white, and finely-

formed flower ; among
the choicest.

Duke of Cambridge—deep
scarlet ; white centre.

Duke of Portland—brilliant
scarlet, banded with
white.

Electra — vivid scarlet

;

white centre.

Empress of India—one of

the flnest sorts yet raised;

the flowers of good size*

perfect form, and of a
brilliant scarlet, banded
with white.

Bthelred—brilliant scarlet,

flushed with crimson.
Fire King—remarkable for
the intensity of its deep
crimson flowers.

Grace Darling — white,-

veined and striped with
crimson.

Gustave Dor€—deep velvety
crimson.

Hamlet—verydeep crimson,
striped with white.

Heroine — white, ' veined
with red.

Homer — crimson, shaded
scarlet; white centre.

Indian Cfhief—rich scarlet-

crimson, broadly striped
with white.

Iris—vermjlion-red,
John Heal — one of the

finest of the LeopoMii
race ; perfect in form, of

a rich crimson', tipped
with white.

King Arthur—finely-formed
flower; crimson and white.

Lady of the Lake—a beau-
tiful white flower.

Leonidas— crimson-scarlet,
tipped with white.

Lord, of the Isles—brilliant
scarlet, shaded with ma^
roon.

Meteor—deep rosy-crimson,
broadly edged and striped
with white.

Milton—scarlet,veined with
. white.
Miss Gair—brilliant scarlet;
one of the finest.

Mrs. Baker—flue crimson-
scarlet ; white stripes.

Mrs. Freeman — finely-

formed, white ground,
rosy-white flushed.

Muriel—rich crimson-scar-
let.

Ohvette — deep crimson,
tipped with white.

Othello—one of the deepest
crimsons.

Prince Leopold — brilliant

scarlet-crimson ;
pale cen-

tre.

Princess of "Wales-white,
mottled with rose ; very
fine.

Ptolemy — crimson-scarlet,
white striped ; a very fine

sort.

B. Wagner—deep crimson,
shaded with maroon.

Eoyal Standard—one of the
best of the Leopoldiirace

;

scarlet - crimson, tipped
with white.

Salmonea — pale salmon,
distinct in tint.

Sir Beauchamp Seymour

—

very vivid orange-scarlet.
Sir Evelyn "Wood—one of
the finest and most bril-

liant of colours; vermi-
Hon-scarlet.

Southey — Scarlet, striped
with white.

Tennyson — -brilliant scar-

let ; large fine flower.

The Baron—a fine flower,
lake - red, tipped with
straw-yellow.

The Corsaii"— orange-scar-
let, banded with white.

The Giant—remarkable for
its vigorous growth and
the unusually large um-
bels of flowers, which,
however, are rather small
and pale in colour.

The Siren—a late-flowering
variety, bright scarlet,

shaded with carmine, and
edged with white.

The Sultan—deep maroou-
crimson ; a fine sort.

Vesuvius—remarkably bril-

liant orange-scarlet,
banded with white.

Virgil—French white, spot-
tedandveined with scarlet

Wordsworth — scarlet,
shaded with rose.

Zephyr— carmine, banded
witti white.

,

Zeliuda — crimson-carmine,
tipped with white ; finely
formed.

Amaryllis Belladonna {Belladonna Lxh/).—

A

lovelier plant than this is not to be found in gardens

;

hence it is deservedly popular, and the fact that it

thrives to perfection in the open air enhances its

value. It is not, however, a perfectly . hardy plant,

'

and it requires to be placed under certain conditions

in order to insure success in its culture. In the

Southern counties it is, as a rule, grown out of

doors in borders of light warm soil, at the foot of

southerly exposed walls. If the wall, however, is

damp, or the border wet and undrained, the Lily will

not succeed. In no position does it thrive better

than when planted outside stoves and green-houses,

in which cases the walls are dry and warm, and
thus conduce to the thorough ripening of the

bulbs. In some such positions as these the Bella-

donna Lily is a perfect perennial, flowering regu-

larly every August or September, and continuing in

beauty for a fortnight. If planted in the open in

positions other than that described above, the bulbs

must either be protected during the winter or lifted.

In all cases when- planted out of doors the bulbs

must be placed at a good depth, about nine or twelve

inches, so as to be protected from frosts. It is of

little use to attempt its culture in stiff soil, unless it

be thoroughly drained. If the soil is poor, manure

should be added, and at all times the plant is grate-

ful for a mulching.

The bulbs begin to push their foliage in spring

;

it is then that a mulching of manure is most benefi-

cial, for upon the vigour and strength of the foHage

the abundance and quality of ihe flowers mainly de-

pend. During dry weather, the bulbs should be

freely watered occasionally, until the leaves show

signs of decay. When the foliage has dropped, the

flowers soon begin to show themselves. Pot culture

is desirable in places where its open-air culture is

not practicable. It may he simply managed in pots :

the bulbs should be potted in early spring and kept

dry until growth appears. During summer growth

should be encouraged as much as possible, and after

the foliage has decayed the plants should be kept

drier. A good rich soil should be used. Grown thus

the Belladonna Lily is most valuable for adorning

the .green-house or conservatory in late summer.

To those who do not know the Belladonna Lily,

it may be described as having flowers similar in

shape and size to the common White lily. They
are produced in umbels of from three to eight, on

the tops of stout stems, ranging from one to three

feet in height, and always unaccompanied by leaves.

The colour ranges from a delicate blush-pink to a

deep rosy-magenta, and they are sweetly scented.

The variety blanda bears larger flowers of pale rose-

colour, but unscented, and is larger in all its parts.

Both the original and the variety are nati\'e8 of the

Cape of Good Hope.

Androstephium.—There are two little bulbous
plants, sometimes met with in gardens, belonging to

this genus, which is closely allied to the pretty

Mexican bulb, Bessera elegans. Both Androetephiums
belong to Western America—one, A. hrevifoli-mn^

being a native of California, while the other, viola-

cemn^ is a Texan plant. They are, therefore, not
very hardy, and to grow them well they must have
frame protection.

A, violaceum grows about six inches high, and
hears crowded spikes of pretty rosy-violet flowers.

-4. brevifoUwn is a stouter and taller plant, growing
from six to twelve inches high. It also hears pretty
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rosy-violet flowers in early spring. Those who have
grown them successfully have planted them in light

sandy soil in frames.

Anomatlieca cruenta. — A charming little

South African plant, which no garden can afford to

be without. It is of dwarf growth, with grassy
foliage, and produces numerous slender flower-stems,

carrying a profusion of cherry-red blossoms from
June to September. Though not a thoroughly hardy
plant, it thrives admirably in the open border, and as

it seeds freely, seedlings spring up every year in

light sou, so that the plant is no trouble in increasing.

In cold localities, or on stiff, cold soils, the plant re-

quires protection during winter. It shoidd have a

small sunny corner to itself, so that stray seedlings

would not interfere with other plants. It is a capital

plant for growing in pots for the conservatory, for

which purpose the bulbs should be potted in early

spring. It is best to defer planting the bulbs in the

open border until spring. It is easily raised from

seed, which should be sown as soon as ripe. The
tiny bulblets produced from the parent btdbs flower

the following season. It is the only plant worth

growiag in the genus, which is exclusively South

African.

Antbolyza.—-These are comparatively unim-

portant plants for the garden. A few of the species,

numbering about a dozen, are among the old-fashioned

plants which have been ousted by showier kinds.

They all resemble the Gladiolus in growth and

foliage, but their flowers, instead of being open, are

tubular, and generally of singular shape.

The names of the most attractive species are A.

ringens,A. (ethiopica,A.bicolor,aiiAA.Oimoma. The
flowers, generally bright red, are numerous, and pro-

duced in spikes, overtopping the foliage. Being

natives of the Cape of Good Hope, the Antholyzas

require similar treatment to most other bulbs from

that region. None of these Antholyzas are abso-

lutely hardy, though in light, warm, sandy soils in

southern districts they take no harm during ordi-

nary winters, especially if protected by a covering of

ashes or leaves. As-a general rule, however, it is ad-

visable to lift the bulbs after the foliage is matured,

usually about August, and to keep them in store

until February or March. They may be increased

by separating the bulblets from the parent bulbs, and

by seed. Sometimes the Watsonias, a much showier

genus of bulbs, are incorrectly called Antholyzas.

Anticlea glauca.—This little bulb, which in-

habits the swamps of Canada, and the Northern

United States, is not of much value as a garden plant,

though it is to be found in nursery catalogues. It

produces tufts of long, narrow, grassy foliage of a

glaucous hue, and bears branching flower-spikes

about a foot high, with small yellowish flowers. It

thrives in a moist peat border. It is a Liliaceous

plant, and is known also as Zygadenus glcmcus and

Z. chlorcmthus.

Babiana.— Like the Ixias, Tritonias, and Spa-

raxises, the Babiauas come imder the general head of

Cape bulbs, which it is to be hoped will again become

as popukr as with our forefathers a century ago,

when the bulk of these beautiful gems of the South

African flora were first introduced to our gardens.

There are about a score of species known to botanists,

but the common Babianas of gardens have aU sprung

from one species, viz., B. strieta, a species distinct

from the rest of the Babianas, and forming the type

of the sub-genus Acaste. In this species the flower

is of regular outline, with the petals arranged in

a saucer-like form; the growth is dwarf and the

foUage conspicuously ribbed. Under this species

are classed all the Babianas which were introduced

about a century ago under specific names. These

are now found to differ in no way from the original

B. strieta, except perhaps in the stature and colour

of the flowers ; and the whole of the varieties with

fanciful names which have been raised, chiefly in

the Dutch bulb gardens, have sprung from either

the original B. strieta or its six wild varieties.

The other sub-genus, the true Babianas, com-

prises a very different class of plants, the species

included in it being more like Gladioli than the

ordinary Babianas. They are all characterised in

having flowers more or less irregular in outline,

with unequal-sized petals, and generally having a

long slender tube. In some instances, as in B. tubi-

flora, this tube is as much as four inches in length,

giving the flowers a strange appearance. The
species in this section are rarely seen outside a

botanical garden, although many of them possess

such rare beauty as to well deserve the attention of

the general cultivator. Mention will only be made
of the most remarkable.

B. distieha.—A dwarf plant, with ribbed leaves,

and showy flowers of a, pale purplish-lilac. The
tube is long and slender, and the spike crowded.

B. tubata and tubiflora, being so much alike, may
be described together. They are both very singu-

lar plants, being remarkable for the great length of

their slender flower-tubes, which are from three

to four inches long. The petals are creamy-white,

heavily blotched with red. The flowers are pro-

duced in clustered spikes, on short stems. B. tubi-

Jlora is the showier plant, and the more easily pro-

cured.

B. piicata has small Gladiolus-like flowers, of a
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pale Jilac, spotted with yellow. The flower-tube is

long and slender in this plant also.

£. ringena is another singular species in this

section, hut very rare, and the same remark applies

to B. aambucina, spathacea (one of the dwarfest

species in the genus), a,iiA. pygmesa.

The sub-genus Acaate is by far the most important,

from a garden point of view. As previously re-

marked, it includes all the numerous varieties of

Babiana sold under popular names. Taking £.

atricta as the original, it may be well to describe

it. An illustration of it occurs in the Botanical

Magazine (tab. 621). It is there represented as a

dwarf-growing plant, having narrow, erect, and

ribbed leaves, and short flower - spikes, bearing

flowers as large as a florin, and of the richest

blue imaginable. This same plant may still be

found pure in Dutch gardens, after being a hundred

years in cultivation. It has given rise to many
beautiful seedling varieties, having a blue tint in

their flowers. The wild varieties of B. atricta,

which were introduced from the Cape as species at

the close of the last century, are the following :

—

anguatifoUa, like the original, but with paler and
less showy flowers, and narrower leaves

;
purpurea,

with deep reddish-purple flowers ; oitiiaifolia ; rubro-

cyanea, a most beautiful plant, the flowers having
a strange mixture of deep blue and red, the latter

tint forming the centre. This is stiU. pure, and
does not appear to have yielded any varieties in a

similar way. It may still be obtained under its

original botanical name, and if only one Babiama is

grown this should be the selected one. B. aulphurea

has pale yellow flowers, and S. villoaa a deep rich

crimson. The most desirable of the foregoing
kinds are B. rubro-cyanea, atricta, and villoaa.

These may be found, in all probability, under
popular names in collections of Cape bulbs, but
without trustworthy illustrations of the originals

for comparison, it is a difficult matter to identity

them. The Dutch bulb growers now catalogue many
varieties of Babiana more or less distinct from each
other as regards colour. These are offered in
this country in coUectious of named varieties and
mixtures. In one of the chief catalogues, about
twenty named sorts occur. A selection from the list

would include the following:

—

atro-cyanea, purple-

blue, marked white ; Attraction, dark-blue (probably
the true B. atricta) ; Celia, rose and white ; General
Froome, violet, spotted white; General Scott, lavender,

suffused with white ; Hellaa, pale yeUow (probably
the original sulphurea)

; Julia, white and blue

;

kermeaina, crimson - magenta (identical with B.
villoaa)

; Zady Carey, rose and white ; roaea grandis,

rose-purple and white ; apeoiosa, mauve and blue.

These range from Is. 6d. to 5s. 6d. per dozen, the

dearest being B. rubro-cyanea, which happens to be

in most demand, as it is the finest.

Culture.—The true, or long-flowered Babianas,

being rare, require special pot culture in a frame or

green-house, following the same treatment recom-

mended for Cape bulbs in general, always bearing

in mind that the chief consideration is to obtain

as fine growth as possible, so as to insure large

bulbs, and also to thoroughly ripen the bulbs by

exposing them to all the sun it is possible to give

them in this country. This done, the bulbs will rest

safely in a dry place until potting-time in early

spring. The species flower in succession from

spring to the end of summer. The common Babianas

of the Dutch gardens, being more plentiful, do not

need so much attention ; they may be either grown

in pots plunged in ashes under a frame, or placed on.

a green-house shelf, or planted out imder a frame in

a bed of suitable light and well-drained soil, treated

in the same way as other Cape bulbs. Though not

so free-flowering as Ixias and Tritonias, they make
an attractive display if grown in quantity, and as

the flowers open in succession they are beautiful for

some weeks. All Babianas may be increased more
or less freely by offsets, or by seed, which is pro-

duced during favourable seasons.

PEOPAGATION.
Bx W. Watson.

CUTTINGS.

THE multiplication of a plant by means of por-

tions of its stem or branches, commonly desig-

nated cuttings, is perhaps the most frequently used

of artificial methods employed in their propagation.

Although there are many instances of plants having
hitherto proved incapable of being propagated in

this way, it may be stated as a general rule' that

nearly all plants bearing buds upon their stems and
branches may be propagated by means of cuttings.

The exceptions to this rule may be due to our
ignorance of the treatment that would prove success-

ful, rather than to absolute incapacity on the part
of the plants to be increased in this way. There
are many instances of right treatment having re-
vealed itself only after repeated experiments upon
the plants and their cuttings ; and hence the neces-
sity of further experiment where success does not
follow the first. Patience and perseverance are
essential to the successful increase of the large num-
ber of new, unknown, and delicate plants which ara
being introduced yearly.

To render our instructions both complete and easy
of reference, it may be weU to divide this portion of
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our subject into sections, each one of which will be
devoted to certain plants requiring a particular kind
of treatment for their propagation; and although
the Umits of our space will not admit of the enume-
ration of aU those plants to which such treatment
is adapted, aU those that will serve to illustrate our
observations, as well as those of special interest and
importance, wiU be mentioned under the respective

methods that are considered best for their propaga-
tion.

Before dealing with these, however, it will be well
to lay down a few general rules which apply more or
less to the treatment of all cuttings. The portion of

a plant most suitable to be selected as a cutting

depends upon the condition of the plant as regarcU
growth and health ; npon its nature—whether hard-

wooded, soft-wooded, herbaceous, or succulent ; and
upon the time of year when the cuttings are to be
put in. "With regard to the first, it is important
that the plants intended to be propagated should be
in perfect health, for although sickly cuttings may
be induced to strike root, they frequently remain
long in a weak and very precarious condition, and
nearly always fail to grow into healthy, vigorous

plants. The condition of growth varies according

to the nature of the plant, but in the case of the

majority of plants, in which the period of growth is

succeeded by one of rest, the most favourable time
for their propagation is directly after the growth is

ripened, and before the fall of the leaves, if de-

ciduous. Hard-wooded plants should always be

dealt with on the completion of their growth, which

is generally in the autumn, though there are many
Australian plants which require treatment some-

what different from this, to which, however, we will

refer under the heading Hard-wooded Plants.

Soft-wooded plants, such as Fuchsias, Pelargo-

niums, Bouvardias, &c., may be struck at almost

any time, though the autumn is the most favourable

season for many of them. The same may be said to

apply to herbaceous and succulent plants. In the

sprir^, when vegetable life is awaking from its

winter's sleep, and bursting forth into vigorous new
growth, the propagation of many plants may be suc-

cessfully performed. The condition of the wood,

together vrith the strong activity of the sap in the

vernal season, is especially favourable for the pro-

pagation of quick-growing plants, and as all danger

from the , effects of winter is avoided by deferring

this work until spring, it wiU be found a good plan

to leave the whole of those plants that strike root

readily and grow freely, to be dealt with after the

winter is about over.

Hard-wooded Plants.—All those plants the

young growth of which ripens quickly into hard wiry

72

wood are understood by this term. The Heaths,,

Epaorises, Azaleas, Camellias, Coniferse, and many
Australian plants are examples of plants of this

nature. The propagation by means of cuttings of

the whole of these requires great skill and attention,

owing to the necessity of selecting as cuttings only

those portions of the plants which possess the power
of striking root, and the length of time it takes for

them to callus and produce roots.

Heaths.—^The propagation of these popular

plants, and especially of those kinds that require

green-house treatment, is an art in itself. In large

estabKshments, where Heaths are propagated by the

thousand yearly, the success of the expert propa-

gator is almost marvellous, when we consider how
extremely difficult it is to increase many of the

kinds.

The season most favourable for putting in the

cuttings of these plants commences in August and

, continues until the February following. Autumn,
however, is the most preferable time ; cuttings put

in then having sufficient time to root and become
strong before damp and dark weathe;; sets in. The
portions of the plant to be selected as cuttings are

the wiry little pieces about one and a halt inches

long, which are formed about the base of the plants

and clothing the lower portions of the principal

shoots. In gathering these, the operator must be
careful not to pinch the tips, or the cuttings will

surely perish when subjected to the close damp at-

mosphere beneath the bell-glass. If possible, these

shootlets should be , gently pulled rather than cut

from the plant, as by pulling, a portion of the old

wood remains attached to the base of the cutting,

which is of great assistance to it in caUusing and
forming roots. When gathered, the lower half of

each cutting should be stripped of its foliage by
pulling away with the finger and thumb one or

two leaves at a time. If done carefully, there is no
danger of the bark coming away with the leaves.

Scissors were once used for this purpose, but the

operator will succeed better without them, and
avoid all risk of injuring the cuttings by the awk-
ward use of such tools. With a little practice, the

stripping may be performed very successfully, and
much more rapidly than is possible when scissors

are used. A sharp knife should be used to make a

clean cut at the base of the cuttings. It is a bad
practice to put the cuttings of Heaths, and indeed

of any plants, into water and leave them for any
length of time, with a view to the prevention of

flagging. A damp cloth is the most useful article ia

which to envelop cuttings thfii cannot be put into

the pots at once. The size of the pots to be used for

the reception of the cuttings may vary according to
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the niimber it is intended to hold, and the size of

the hell-glasses to he used; for large hatches, 6-

inch or even 8-inch pots may he used, the most

convenient small size heing 5-inoh. These should

he flUed to within two inches of the top with

crocks, which should he covered with a layer of peat

fihre, and the pot then filled to within halt an inch

of the top with- an equal mixture of finely-sifted

peat and sand. This should he pressed in very

firmly for all the kinds of Heaths, and exceptionally

firm for the hardest-wooded sorts. Clean silver sand

will occupy the remaining portion of the space. A
sprinkling with water is necessary to make the sand

sufBciently adhesive to enable the operator to dibble

the cuttings ia firmly. Dry sand must be used to

fill up the holes made by the dibber and to make the

surface level. The cuttings should be dibbled in

about half an inch apart from each other, leaving

sufficient space round the margin of the pot to allow

the beU-glass to rest upon the sand, so as to keep the

cuttings perfectly air-tight. Water well on the

completion of the dibbling, and after the water has

drained offl the cuttings, bell-glasses may be placed

over them, and the pots placed in a house where the

temperature ranges from 55" to 60°. A dry stage,

or one covered with a layer of ashes, is better for the

cutting-pots to stand upon than a heated bed or

cocoa-nut fibre. The cuttings require to be shaded

from sunlight, and to be protected from roof-diip as

much as possible. Wipe the bell-glasses dry about

every second or third morning. Water may be

given whenever the sand approaches dryness, care

being taken to allow the water to drain oflt the cut-

tings before the glasses are replaced. As soon as

rooted, the cuttings wiLL commence to grow, when

the glasses should be gradually removed, and the

young plants hardened by a little exposure, until

finally the pots are transferred to a cool frame to

await potting off. Before separating the plants

give the whole a good soaking with water, which

win cause the soil to adhere to the roots. Small

pots and very sandy peat, which should be pressed

in firmly—care being taken to keep the base of the

stem close to the surface—cqmplete the operations

of the propagator. After this, proper attention to

the watering, airing, and shading of the plantlets

will be necessary for the production of a batch of

sturdy, healthy little plants by the end of the year.

A. section of a cutting-pot prepared for and filled

with Heath-cuttings is here shown, and will enable

the reader to understand the instructions here given

with respect to this important subject (Fig. 6).

Success in the propagation of Heaths is the key-

stone to success with by far the larger proportion

of hard-wooded green-house plants. Epacrises may
be treated as advised for Heaths, the only difference

being that, instead of stripping off the lower leaves

in the preparation of the cutting, it will be necessary

to use a pair of small scissors, as the leaves of these

plants cannot be puEed off without tearing away a

portion of the bark. Many successful propagators

prefer to put in the cuttings with the whole of the

leaves upon them, and it carefully performed, this is

a much safer practice than the use of scissors to

remove the leaves, an operation requiring mudh

practice and care to prevent injury to the cutting.

Several of the species of Heath require to be grafted

upon others of a similar habit and constitution, cut-

Pig. 6.

—

Sectich of Cutting-pot Prepared fob and Filled
WITH Heath-cttttings.

1, Silver sand ; 2, soil ; 3, rougb material ; 4, crocks.

tings of them failing to produce roots. We shall

refer to these when treating upon grafting.

The Boronias, Leschenaultias, Acacias, Correas,

Croweas, Eriostemons, Genethyllis, and all those

green-house plants with wood of a hard wiry na-

ture, are not so satisfactorily propagated in the

autumn as they are in the early spring. In the

latter season the plants from which the cuttings are

to be taken should be placed in an intermediate tem-

perature and syringed once or twice a day. This

treatment induces rapid growth in the tips of the

shoots, and it is the short wiry pieces from the lower

portions of the plants which are the most likely to

strike freely, if put into pots prepared as advised for

Heaths, ajid treated similarly to them. Instead of

standing them upon a dry cool stage, however, it is

best to plunge the pots containing cuttings of the

above-mentioned plants in a gentle hot-bed, after

they have stood for a fortnight upon the stage. The
advantage of this treatment for these cuttings is that

they callus when upon the stage, before the influence

of bottom heat is brought to bear upon thein. The
heat then quickly excites the sap into activity, the

result of which is the formation of roots and im-
mediate growth. For aU hard-wooded plants that
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require their cuttings to be placed under tlie in-

fluence of bottom heat, it is necessary to use this

precaution, the effect of extra heat upon all cuttings
being to excite them into growth almost imme-
diately ; and in the case of aU those cuttings the

CaUusing and rooting of which is slow, the early

growth is made at the expense of that stored-up

vitality which, under proper treatment, is expended
in the formation of roots. The most successful

method for the propagation of Boronias is that of

grafting for most of the species, using as a stock the

vigorous £. elatior, which strikes freely under treat-

Genistas. &. Everestiana is generally grafted upon
stocks of G. fragrant.

Turning now to another section of the hard-

wooded plants, viz., the intermediate ones, the

Azaleas, CamelUas, Oranges, and Khododendrons

(green-house) are the most popular and best ex-

amples. In the propagation of these plants, grafting

is had recourse to for the greater portion of them,

some of the freer growers and easiest propagated

being used as stocks. For Azaleas the common
white one, A. alia, is most frequently used as a

stock upon which the others may be grafted.

Fig. 7.—^Araucaria ezcelsa. Fig. 8.—Ehododen-
drou. Princess Alice.

Fig. 9.—Azalea
indica.

Fig. 10.—Camellia
japonica.

ment as described above, is a quick grower, and as a

stock is an excellent nurse for the weaker-growing

species. £. megaatigma may be either struck or

grafted. Correas are generally worked upon the

free-striking C. alba, which is also a suitable stock

for Eriostemons and Croweas. The latter are never

so satisfactory when upon their own roots as they

are when grafted upon Correa alia or Sriosteimn

intermedia. Cuttings of Aphelexis and Phsenoooma

strike best when placed in pots standing upon a cool

ash bottom. Cytisuses, or Genistas, as they are

generally called, require exceptional treatment for

their propagation. A dung hot-bed, as hot as is

used for Cucumbers, is required, in which the pots

of cuttings" should be placed under cover of a close

frame, and vfithout the bell-glasses over theni. It is

necessary to allow the cuttings to callus by treating

them as advised above, before subjecting them to the

heat and moisture of a hot-bed. The autumn and

spring are both equally favourable lor the increase of

Many of them, however, thrive well when grown
from cuttings, which should be put in during August
or September, selecting woody shoots with growing
points, and dibbling them into pots filled two-thirds

with drainage, and the remainder with sandy peat,

surfaced with dean silver sand. A propagating-

frame in which the atmosphere can be kept moist,

and at a temperature of about 65°, will answer for

the propagation of large numbers ; bell-glasses, and

a shaded position where the temperature can be

maintained at 65°, being equally suitable for small

quantities of cuttings. If after having been treated

thus for three weeks the pots are plunged in a gentle

hot-bed or heated cocoa-nut fibre, roots wUl be very

speedily formed. The cuttings should be about three

inches in length, and if possible have a portion of the

old wood attached to their bases (see Figs. 7, 8, 9)

.

Camellias are almost invariably grafted upon

the common red kind, C. japonica, which is increased
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by means of .cuttingB, The preparation of these

consists of selecting long ripened shoots, which may-

he cut into lengths of about six inches, the middle

of the intemode forming as suitable a base for the

cutting as a bud and leaf-axil (see Fig. 10). The

cuttings strike freely at almost any period of the

year, September being perhaps the most favouiable.

A mixture of sifted loam, peat, and sand forms a

suitable compost for the new roots to feed upon

;

sand, both on the surface of the soil and at the base

of the cuttings, being essential for the support of

the cutting, and the early fonnation of roots. Treat-

ment similar to that advised for the Azaleas will an-

swer for the cuttings of Camellias until rooted.

Oranges are generally increased by grafting,

although cuttings of most of the commoner kinds

root freely if treated as advised for Camellias. Seeds,

however, are the most frequently used means of

raising a batch of young plants to form stocks for

the more delicate kinds.

KlLododendrons.—The popularity of the re-

centiy introduced Indian Rhododendrons has led to

their being multiplied on a large scale by means of

cuttings, grafts, and seeds.

It is too frequently the case tha,t where a par-

ticular method has been in general use for the

propagation of certain plants, new-comers of the

same genus are operate4 upon in the same way,

without being experimented upon by the application

of other methods for their increase. This has been

the case with the new green-house Rhododendrons,

grafting being the only art employed to any extent

in their multiplication. Most of them, in fact all of

them most likely, thrive at least as well when grown
from cuttings as they do when worked on another

species ; and if the right pieces are selected to form

cuttings, large plants may be had in a comparatively

short time. A cutting is shown at Fig. 8. When
treated liberally, the Indian Rhododendrons make
long and rather succulent growths, being sometimes

almost a foot in length. If these are severed

from the plant in the spring, with the thickly

budded portion of the last-made grovrth attached

to form a base sufficiently ripened to produce

roots, and be then placed singly in small pots

of sandy peat, and plunged in a bed of cocoa-nut

fibre, heated to a temperature of 75°, covered with a

hand-light or frame, and kept moist and shaded, they
win produce a mass of roots in about six weeks, and
commence to grow vigorously almost immediately.

If grafting is preferred, the species most suitable to

form a stock is E. Princess Eoyal or Countess of

Haddington, both being free growers, and in every
way adapted for grafting upon.

Arauearias.—With the exception of A. excelaa,

the Arauearias are increased by means of seeds,,

which are often imported in large quantities:

A. exceUa, however, is rarely propagated in this way,

the seeds being seldom procurable. The cuttings

are only to be had by removing the leader out of the

plant, which causes it to produce several shoots near

the top. These when about six inches long may be

severed from the plant, cutting away a small portion

of the wood of the parent stem to form a heel, and

placed in a close frame of about 65", planting

them in very sandy peat. A prepared cutting is

shown at Fig. 7. Under this treatment A.

exceUa may be multiplied largely, as the old be-

headed plant continues to produce lateral shoots

until the whole of its latent buds are exhausted.

The branches of these plants are useless as cuttings,

as they never form a leader even if they root, but

always retain the character they had when upon the

plant. It is only the shoots that are produced under,

the above treatment which may be used for the

propagation of this plant. A. CooJcii, A. Euld, and

several other green-house species of Araucaria may be
multiplied in the same way.

There are many in-door plants for the increase of

which the above-described methods may be success-

fully employed. The operator can always allow

himself to be guided in the choice of methods by a

comparison of the character of the different plants

treated upon above, with the character of those he

desires to propagate.

Soft-wooded Plants.—Under this head we
include all those plants that are most readily propa-

gated by means of young shoots. Many of them are

almost hard-wooded when mature, but as we have to

deal with that portion of their growth which is best

adapted for use as cuttings, it may be better to class

them witii the really soft-wooded plants. An enor-

mous number of in-door garden plants have to be

dealt with here ; the majority of them being com-

paratively easy to manage, some of them rather

difficult, and a few exceptionally obstinate in the'

propagator's hands. For the first of these a little

extra warmth, a moist close atmosphere, and a

suitable medium for the formation of roots, will be
found sufficient to enable the cultivator to increase

them abundantly. The most important particular is

the moisture, for although many of these plants root

quite freely when placed with their bases in water,

yet the effect of an overdose of it when they are in

sou is often fatal. It must be remembered that the

gases contained in the soil are operated upon and
released by water, with which they mix, and, being
absorbed by the cutting in larger quantity than is

conducive to its health, they cause decay and damp,
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and, if excessive, finally destroy the cutting. We
know that a great many cuttings emit roots freely

and comparatively quickly when placed with their

bases in water, and this method is often resorted to

for the increase of many plants. Dracsenas, Oro-
tons. Nepenthes, Yuccas, Verbenas, Lobelias, and a
host of other plants may be propagated by this

means
; and yet, notwithstanding this, an excess of

moisture in soU containing cuttings of these plants

often proves fatal to them. From this it will be
evident that if soil is employed for the propagation
of cuttings, it must be well drained, and must be
kept moist without being allowed to become stag-

nant. Sand is perhaps the best and safest medium
for cuttings to form roots in, because it not only

does not contain the gases which in soil are a source

of danger to cuttings,

but it prevents exces-

sive moisture from ac-

cumulating about them,

and maintains a sweet

and moist condition.

Hence it is that many
of the most successful

propagators use soil

only in the lower por-

tion of the cutting-pot,

the upper being filled

with clean sand. It is

not known that soil

is essential to the for-

mation of roots on
cuttings ; moisture alone being required to maintain

the cuttings in health, and supply the only food the

cutting is capable of absorbing. Indeed, it might

rather be said that the cuttings do not even absorb

moisture until they have formed roots, if the sur-

rounding atmosphere is sufficiently saturated to

prevent the moisture contained in the cutting from

evaporating through perspiration. This is to be

seen in the fact of many cuttings forming roots even

when the whole of them is exposed to the air, if the

moisture of the atmosphere is sufficient to keep' the

cuttings from perspiring, the effect of which is what

in garden phraseology is termed "flagging." The
maintenance of the proper condition of the soil and

atmosphere as regards moisture is an important

point in the art of propagation ; hence the use of

bell-glasses, propagating-cases, and such-like ap-

pliances, whose special purpose is the prevention of

perspiration in the cuttings. Saturation point for

the atmosphere, and moistness without stagnation

in the soil, are necessary for the successful propa-

gation of most plants, the only exceptions perhaps

being those of a succulent, tough-skinned nature.

Heat is an important factor in the multiplication

Pig. 11.—Cutting of
Pelargonium.

of plants. It may be taken aa an unvarying rule

that all plants require for their propagation a higher

temperature than they enjoy naturally. In many
cases it is found that a very high temperature indeed

may be used for cuttings of many plants, and if care-

fully applied this excessive heat may be productive

of extraordinary success. For the propagation of

many of om- hardy plants a tropical heat is often re-

sorted to, and as the effect of this is the formation of

roots in a very short time, and an excitement into

immediate growth, a, great saving of time is thus

secured. But as we are now dealing more especially

with in-door plants, it may be stated that cuttings of

the whole of these strike freely in a temperature

about 10° higher than the plants themselves require.

Bottom-heat may be employed for cuttings of soft-

wooded plants from the

first, as the process of

callusing and forming

roots is in their case

much more rapid than

in the case of hard-

wooded plants. The
temperature of the soil

or sand in which the

cuttings are planted

should exceed by a few
degrees that of the at-

mosphere surrounding

them. Awide difference

between these is almost

sure to excite the cut-

tings into weak and premature growth, which, being

unsupported by roots, soon rots, and the whole cut-

ting perishes. Shade from bright sunlight is neces-

sary for the safety of soft-wooded cuttings, but it is

not advisable to shade more than prevents the

sun's rays from reaching the cuttings, as excessive

shade weakens the foliage, and renders the fresh

growth so soft that the cutting is apt to damp off.

These general principles may be applied to the

propagation of all soft-wooded plants. The limits of

our space forbid us to do more than point out the

. principles of the methods practised for the multipli-

cation of the thousands of plants which come vmder

this heading. As has already been pointed out,

spring is the most favourable time for operations with

soft-wooded plants, although their nature is such as

admits of their propagation at any time of the year.

Dracaenas, Crotons, Begonias, Hibiscus, and such-

like strong and free-growing subjects, may be pro-

pagated by means of large pieces, which when rooted

are good plants at once. Bouvardias may be taken

as representative of that class of plants"the wood of

which is fairly hard when ripened, but young shoots

of which are soft and sappy. Of these, the portions

Pig. 12.—Cutting of
BouTardia.
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to select as cuttings are the young shoots produced

on old ripened plants, when placed in a moist, warm

house. If taken ofE with a heel and placed in pots

of sand in a propagating-frame, these cuttings root

much more finely than cuttings of stronger and riper

growth. A prepared cutting is shown along with

one of Pelargoniums at Figs. 11, 12. Finally, it may

he said that the cuttings of soft-wooded plants stnke

root in a moist cutting-frame or heneath a hell-

glass, the temperature in which is hetween 60° and

70°, and the atmosphere and medium in which the

cuttings are planted sufficiently moist to prevent

flagging, and to aflord a proper supply of nourish-

ment to the cutting so soon as roots are formed.

irepentlies.
— Cuttings of

these plants are

in most cases not

difficult to strike,

while a few of

them require

great care. Early

in spring, plants

which have he-

come leggy must

he cut down, and

the tops cut into

lengths of one or

two eyes each, a

leaf and an eye

heing sufficient

to form a plant,

should the cut-

tings he scarce,

although a shoot

a foot in length

produces roots

freely. Examples

of hoth are shown at Fig. 13. A frame of cocoa-

nut fibre, heated to a temperature of 80°, and
kept very moist, may be used, the cuttings being

planted in the fibre. In this they will produce roots

in about six weeks' time. Should a frame be un-

obtainable, a fiat pan filled with water and some 2J-
inch pots may be used, the pots heing inverted in

the water, and the cutting placed with its base

through the hole of the pot, but not allowed to

touch the water. Over the whole place a large bell-

glass, and thus circumstanced, if set in a high stove

temperature, the cuttings wUl soon callus and form

roots, when they may be potted into peat and sphag-

num moss. For such species as N. albo-marginata, N.

rajah, and N. sangumea, it will be found safest to half

sever the portion intended for a cutting from the

parent stem, and tie a bunch of sphagnum mixed with

sand about the incision ; and if kept continually satu-

rated, roots shpuld form in the sphagnum. If severed

from the plant at once, cuttings of the above-men-

tioned species rarely produce roots. Both cuttings and

plants of Nepenthes require an abundance of moisture

always.

OECHIDS.
BX 'WiLlIAM Hdoh Gowbb.

Pig. IS.—Nepenthea, shomng both top and inter-node cuttings.

Oncidium.—This genus is one of the very

largest in the whole order ; the name comes from

oykos, "atumour,"and refers to the peculiar callosities

which are found

at the base of the

labellum. Omci-

dium as a genus

is very nearly

allied to Odonto-

glossum; the
chief difference

is to be found in

the column,
which is much
shorter, and
broad at the base,

and not narrow

as in Odontoglos-

sum. As a rule

these plantsgrow
at lower eleva-

tions than their

near allies the

Odontoglots, al-

though some few

species are found

at great heights.

The larger kinds

thrive best under pot-culture, but the smaller ones

succeed admirably on blocks of wood ; equal parts of

rough peat and sphagnum moss, with a little sharp

sand, and some nodules of charcoal form a nice

compost for them. Those species which are found

at low elevations require the temperature of the

Brazilian House, but those from cooler regions

should be kept in the Peruvian House.

0. ampliatum maj'us.—A fine old species, with large

roundish compressed pseudo-bulbs, which are apple-

green freckled with streaks of red ; leaves oblong-

lanceolate, fiat, and shining bright green; scape

erect, about three feet high, much branched and
many-flowered; the lip is large, bi-lobed in front,

bright yellow, paler beneath. Spring and early

summer. Panama and Guatemala.

0. aurarittm.—This is a robust-growing plant, with



OSOHIDS. 375

lai^e and pale green paeudo-bults ; the panicle is
much branched, hearing an immense number of
flowers, -which are rich yellow, the sepals and petals
being transversely blbtched with reddish-brown; lip
clear yellow, stained on the crest with brown.
Spring months. Bolivia.

0. bifolium »ifl|/iM.—This is a dwarf-growing plant
which thrives best on a block of wood ; the pseudo-
bulbs are ovate, deep green, streaked and dotted
with black

; leaves in pairs, short and dark green

;

racemes about a foot long, many-flowered, but laxly
set

;
lip lai^, bi-lobed in front, deep rich golden-

yellow. Spring and early summer. Monte Video.
0. calan-

tAum. — The
paeudo - bulbs

are rotmdish,

ovate, smooth
in the young
state, but be-

coming
. fur-

rowed with
age ; leaves

lanceolate,
erect,and deep
green ; raceme

lax; sepalsand

petals bright

rich yellow

;

the Up large,

deeper co-

loured than

the petals,

stained at the

base with red-

dish- crimson.

It is an abun-

dant bloomer. Onoidioh cbcksos.

Winter and
early spring . Cordilleras of Ecuador, at consider-

able elevations.

0. eheirophm-um.—^A small-growing species, with

orbicular compressed pseudo-bulbs, seldom exceeding

an inch in height ; the leaves are about six inches

long, narrow, dark green ; the scape is longer than
the leaves, and very slender ; the flowers are densely

set and numerous; they are deliciously fragrant,

wholly bright, sparkling yellow; the lip is much
the larger part of the flower, and is three-lobed.

Winter months. Volcano of Chiriqui, at 8,000 feet

elevation.

0. ehrytothyrsus.—Pseudo-bulbs oblong, smooth
when young, becoming ribbed with age, bearing

a pair of oblong-lanceolate leaves, which like the

pseudo-bulbs sire pale green ; the spike is stout and
erect, about three feet high, bearing a much-branched

panicle of many flowers; sepals and petals small,

greenish-yellow, transversely barred with red; the

lip bifld, large, and spreading, rich golden-yellow,

marked at the base with purplish-crimson. Summer
months. Southern Brazil.

0. concolor.—A very pretty species, which succeeds

best upon a block of wood, or in a hanging basket

;

pseudo-bulbs ovate, bearing a pair of small oblong-

acute leaves; scape pendulous, bearing a dense

raceme of flowers, which measure some two inches

across ; sepals and petals nearly equal ; lip very

large, bi-lobed in front, the whole flower rich golden-

yeUow, the base of the lip being ornamented with

two lines of

reddish- crim-

son. Spiing

and early
sunmier. Bra-

zil.

0. crispum,

— This is a

very bold and
showy species;

pseudo - bulbs

oblong, slight-

ly compressed,

ribbed, some

four inches
high, and
rough, dull

pale brown,

or brownish-

green in co-

lour ; leaves in

pairs, lanceo-

late, thick and
leathery in

texture, and

dark green

;

scape sometimes simple, but more usually branched,

bearing an immense quantity of its gorgeous

flowers ; sepals and petals beautifully crisp on
the edges, all a rich copper-colour, or rich brown,

according to the particular variety; petals much
the broader ; lip large, bi-lobed in front, and like

the petals, crispate on the edge, rich coppery-

brown, the base and column yeUow. In the variety

marffinatum the sepals and petals are margined with

a band of golden-yellow. Hanging baskets. Simuner

months. Organ Mountains, Brazil.

0. crwsns.—A small plant which must be grown

upon a block of wood. The whole plant seldom

exceeds six inches in height
;
pseudo-bulbs slender,

conical, bearing a pair of Haear, fleshy, pale green

leaves; scape shortj besiring a few large flowers;

sepals and petals greenish-yellow, streaked with
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brown ; lip large, flat, and spreading, rich deep gold

colour, crest and base deep velvety-black. Summer

months. Organ Mountains, Brazil.

0. cueullatum.—This is a small-growing species,

which requires suspending upon a block or in a

basket, and placed in the coolest end of the Peruvian

House
;
pseudo-bulbs small, oblong, bearing a single

linear-oblong leaf, the whole plant not above six

inches high; spike erect, bearing three to six

flowers, which last long in full beauty ; sepals and

petals small, dull deep brown; lip large and

spreading, emarginate in front, considerably above

an inch across, rosy-purple, spotted with deep pur-

ple, crests orange-yeUow. This is the normal form

of the plant, but it is so variable that scarcely two

are exactly ahke. Winter and spring months.

Mountain forests of Ecuador, 6,000 to 13,000 feet

elevation.

0. euHuin.—In general appearance this plant re-

sembles 0. erispum, and it requires to be treated in

the same manner; spike erect, bearing a large and

many-flowered panicle of lovely blooms ; sepals and

petals yellow, transversely banded with reddish-

brown spots ; lip rich golden-yellow, with a band of

brownish-purple spots near the margin. Spring and

early summer. Brazil.

0. heematochilum.—This rare and beautiful plant

belongs to the group of which 0. luridwm may
be taken as a type ; they are quite destitute of

pseudo-bulbs, but have erect, thick, and fleshy

leaves. In this species the leaves are oblong, thick,

and fleshy, and taper to a point, dark green with

dull brown spots ; spike erect ; raceme dense ; sepals

and petals spathulate, greenish-yellow, blotched with

chestnut and speckled with purple ; lip large, rich

crimson, passing into bright rose towards the base.

Autumn months. New Grenada.

0. ineurvum.—An elegant plant with oblong com-

pressed pseudo-bulbs, which are ribbed and pale

green ; leaves in pairs, narrow, and lanceolate ; scape

erect, branching, about three feet high, and many-
flowered ; sepals and petals long and narrow; white,

transversely blotched with reddish-purple or brown

;

lip white, stained at the base and on the crest with
reddish - purple. Autump and winter months.

Mexico.

0. Kramericmum.—This is one of the Butterfly

Oncids, and thrives best upon a block of wood or in a

basket; pseudo-bulbs short and cylindrical, corru-

gated, dark green, tinged with brown, bearing a
solitary leathery leaf, which is deep heavy green,

netted and spotted with reddish-crimson; spike

erect, some two feet long, forming knotted joints

at intervals of a few inches, and bearing on the

apex a single butterfly-shaped flower j the sepals

are narrow and stand erect, whilst the petals are

broad and deflexed, the ground-colour rich golden-

yellow, over which is spread a profusion of chestnut

blotches and spots, the edges beautifully undulated

;

lip same colour as sepals, plain va. the centre, with a

marginal band of rich brown, where it is undulated

and fringed. It is almost a perpetual- bloomer, it the

old spikes are not cut off. Central America, on Chim-

borazo, at 3,000 feet elevation. A variety of 0. Papilio.

0. Zancemum.—This grand species requires more

heat than any other member of the genus. It is

quite destitute of pseudo-bulbs ; leaves large, erect,

thick and coriaceous, carinate, bright green, pro-

fusely ornamented with reddish-brown spots ; spike

erect, one to two feet high, many-flowered ; flowers

powerfully scented like vanilla; sepals and petals

large and of great substance, greenish-yellow, barred

and blotched with reddish-crimson ; Up large, thick,

and fleshy ; the lower portion deep rich violet, the

basal half passing into rose. In one variety the

lower portion of the lip is white. Summer months.

Demerara and Surinam.

0. leucochilum.—^An old but beautiful species, which

seems to luxuriate naturally in a region where the

temperature never exceeds 70?, and often falls to

36°
; the pseudo-bulbs are stout, oblong, and ribbed

;

spike erect, several feet high, branched, and many-

flowered; sepals and petals greenish-white, trans-

versely streaked with brown or reddish-crimson

;

lip large and flat, pure white. Winter months.

Guatemala.

0. macrcmthum.—Pseudo-bulbs large, flask-shaped,

three to four inches high, becoming furrowed with

age, bearing a pair of narrowly-lanceolate leaves

a foot or more long
;
panicle climbing, several feet

in length, and bearing numerous thick and fleshy

flowers some four indies across ; sepals and petals

roundish, so as to form quite a full flower, golden-

yellow, tinged with dull brown ; lip small, hastate

;

side lobes purpUsh-brown, yellow in front, wifli

a white crest. Spring and early summer, lasting a
very long time in full beauty. Peru and New
Grenada, at 7,000 to 14,000 feet elevation.

0. Marshallianum.—In appearance this much
resembles 0. erispum, previously described, and it

should be treated in the same manner ; when the

flowers open it is thoroughly distinct from any other

species; the scape is erect and much branched,

bearing an immense number of its large rich golden-

yellow flowers, which are blotched and spotted with
bright brown. Summer months. Organ Mountains,

Brazil.

0. ornithorhynohum.—The pseudo-bulbs and leaves

of this species are of a uniform pale green, and
seldom exceed a foot in height; the spike is much
branched, and bears a profusion of its rather small

soft rose-coloured flowers, which have a perfume
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resembling Heliotrope. In the variety albiflorum, the

Roft rose-colour is changed to pure white. Winter
months. Cool damp regions of Mexico.

0. Favilio (the ButterflvN thrives hest upon a block

of wood; pseudo-bulbs compressed, dark green, some-

times freckled with red, hearing a single broad ob-

tuse leaf, leathery in texture, deep green, marbled

with reddish-brown. Spike erect, some two feet or

more high, bearing on the

apex a single large flower,

which is succeeded by others

from lateral buds ; sepals

narrow, erect; petals spread-

ing, slightly deflexed, broad

at base, tapering to a point,

the ground-colour golden-

yellow,- transversely barred

with chestnut-brown, mar-
gin plain and entire; the

Hp large and flat, golden-

yellow broadly margined
with rich brown. Sum-
mer months. Caraecas, Ve-
nezuela.

0. Fhdlanopsis.—^A dwarf

species, resembling 0. cu-

eullatum in growth, and
requiring the same treat-

ment; pseudo- bulbs ovate,

about three inches high,

bearing in pairs upon the

summit its dark green nar-

row leaves. Scape erect,

three to six-flowered ; sepals

and petals cream-colour,

blotched and barred trans-

versely with violet and crim-

son ; lip large, somewhat

fiddle - shaped, bi-lobed in

front, creamy-white, beau-

tifully spotted towards the

base with violet and crim-

son, crest deep yellow. Winter months,

great elevations.

0. phymatochilmn.—Although not so showy as

some species, this plant is always pleasing. Pseudo-

bulbs fusiform, compressed, and dull purplish-brown

in colour ; leaves solitary, leathery in texture, and

deep green ; scape erect, slender, twelve to eighteen

inches long, and bearing many flowers ; sepals and

petals nearly equal, linear and curled, bright green,

spotted with reddish-brown ; Hp flat, pure white,

the crest j'ellow, with a few purpHsh spots in front.

Spring and early summer. Mexico.

0. sarcodes.—A comparatively dwarf-growing and

very compact plant. The pseudo-bulbs tapering

Ohcidium sebratum,

Peru, at

upwards, very deep green ; leaves in pairs, oblong-

obtuse, shining dark green ; the scape erect, much
branched, many-flowered ; these vary considerably

in the density of the markings ; sepals and petals (in

the example before us) deep crimson, tipped with

deep orange-yellow, where they are more or less

spotted with crimson ; lip orange-yellow, crimson at

base, and the front lobe ornamented with round

crimson spots. Its very

handsome flowers last long

in beauty. Spring and

early summer. Sao Paulo,

Brazil.

0. aerratum. — A strong

grower, with large, oval

pseudo - bulbs, and rigid,

dark green leaves. Scape

ten to fourteen feet long,

much branched and - twin-

ing ; flowers large ; sepals

and petals usually— deep,

rich brown, bordered with

yellow, and beautifully crisp

or serrated on the edges;

lip small, yellow, with a few

brown markings. Winter

and spring months. Peru,

at considerable elevations.

0. sessile.—This species is

compact in growth, and very

free - flowering. Pseudo -

bulbs oblong, slightly com-

pressed and furrowed, bear-

ing a pair of somewhat

short, obtuse, Ugulate leaves,

thin in texture, and pale

green. Scape erect, much
branched ; sepals and petals,

about equal, sessile (hence

the name), yellow, spotted

near the base with rich

brown ; lip broad and

Spring and early summer.flat, the same colour.

Caiaccas.

0. tigrinum, var. splendidum.—As its name implies,

this is a splendid variety,- and unfortunately stUl

very rare. Pseudo-bulbs nearly round, stout, com-

pressed, about three inches high, |deep green, bear-

ing a single, thick and hard, oblong-obtuse, dark

green leaf. Scape erect, upwards of two feet high,

much branched, ten to twenty-flowered ; sepals and

petals nearly equal, turned back, and shghtly waved

on the edges; ground-colour yeUow, transversely

banded with rich hrovm ; lip very large, spreading,

slightlybi-lobedinfront, clearbriUiant yellow. Spring

and early summer. Irapcean Mountains, Mexico.
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0. raricoswB.—Pseudo-bulbs ovate, deep green,

marked towards the top with black, bearing a pair

of short, dark green leaves. Panicle much branched,

twenty to forty-flowered, or more ; sepals and petals

small, greenish-yellow, faintly barred with brown

;

Up large and flat, bright golden-yeUow. Autumn

and winter months. Sao Paulo, Brazil.

0. varicosum, var. IUigersii.—Tb.\s truly grand

variety is very similar in growth to the preceding,

but differs much in size and quantity of blooms,

the large branching panicles supporting from 100

to 170 flowers upwards of two inches across; bril-

liant yellow. Autumn months. Sao Paulo, Brazil.

Orchis.—This is the genus which has given its

name to the order ; in it are included many of the

English and European Orchids, all being terrestrial.

There are, however, some few species which must

find a place in this enumeration, although they have

been much neglected. For soil use a mixture of

peat, leaf-mould, and sand ; drain well, and although

the plants are deciduous, do not dry them up in the

winter; also bear in mind that terrestrial plants,

having their roots and bulbs in the groimd, do not

require elevating above the rim of the pot in the

manner recommended for epiphytes. For general

treatment see Lisa.

O.folioaa.—A remarkably handsome species, which,

as its name implies, is amply furnished with leaves.

It attains a height of about eighteen inches, and

bears on the apex a dense pyramidal head of rich

purple flowers. The leaves are broad, oblong-lan-

ceolate, and deep green ; the sepals and petals about

equal, ovate ; the Kp three-lobed, broader than long.

Summer months. Canary Islands.

Fachystoma.—This plant is of recent introduc-

tion, and has much the appearance of a Bolbo-

phyllum, it is of dwarf habit, very free-growing,

and an abundant bloomer. It should be grown in

a pot, with pea* and sphagnum. East Indian House.

P. Thomsonianum.—This elegant plant is thus

described by Professor Eeichenbach : "The bulbs

may be likened to certain small Figs, and which are

alternately marked by numerous small grooves. The

leaf is membranous, a span high. The long peduncle

is .velvety, with one sheath in the middle, and bears

two large flowers, and it may be surmised the

flowers by-and-by will increase in number. Sepals

and petals white, beautifully shining as if varnished

;

lip of the brightest purple, side lacenise and column

light green, striped and blotched with brown."

Autumn months. West coast of Africa.

Falumbina.—This genus contains but a single

species. It is a small plant, originally named by

Lindl, Oneidium candidum. The appearance of the

flowers suggested "flying pigeons," and hence the

name Palumbina. The botanical difierences are, how-

ever, insufficient to separate this as a genus, and so

Lindley's name is uowaccepted bybest authorities. It

thrives best under the same treatment recommended

for Odontoglossum Alexandra. Peruvian House.

P. Candida.—This plant somewhat resembles a

small Odontoffmentem pulchellum in habit and style of

growth, but the practised eye would eaaUy detect

the difBerence. Pseudo-bulbs narrow, compressed,

smooth, and dark green, bearing a solitary linear

acuminate leaf, six to nine inches long, dark green

above, paler below. Scape erect, coming up with

the young growths, find Itearing five or six flowers,

upwards of an inch across, which are pure waxy-

white,' and have somewhat the appearance of flying

pigeons. Sepals and petals oblong, subacute; lip

much longer, caudate, vrith a few reddish dots at the

base. Summer months, lasting a long time in per-

fection. Mexico.

Paphinia.—The species was originally named

Maxillaria; it is distinguished from that genus, how-

ever, in the different arrangement of its four pollen-

masses. The name is derived from Venits, and does not

refer to any part of the plant. Pot or basket culture

suits it, but we prefer the latter. It thrives well in a

mixture of peat, sphagnum, and nodules of charcoal,

and should be watered freely when growing, but

much less during the resting season. Brazilian

House. [Paphinia is now included under Zyeaste.)

P. eristata.—This handsome species is a dwarf

and compact plant, seldom exceeding ten inches in

height, and of very curious structure. It produces

oblong, or ovate, compressed pseudo-bulbs, which are

Slightly ribbed, and shining dark green ; leaves, two
or three, about six inches long, plaited and dark

green. The flower-stem springs from the base of

the mature growth, bearing one or two flowers.

Sepals and petals nearly equal, the latter rather

smaller, the ground-colour creamy-white, profusely

striped, spotted, and barred with chocolate. Lip

smaller, reddish-purple, with a fringe of slender

white hairs on the tip. The colours vary, however,

in different plants. Summer and autumn months.

Trinidad.

Feristeria.—This is known in its own country

as the Holy Ghost or Dove Plant, and is there called

El Spirito Santo, from the supposed resemblance of

the column inside the flower to a small white dove

with expanded wings, and Peristeria comes from the

Greek for dove. The genus originally contained

several species, but most of them have now been
removed to Acineta.
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The plant here deeoribed is a strong grower, and
enjoys plenty of root-room. The pots should be

weU drained, and the plants potted in a mixture of

equal parts of loam, leaf-mould, and peat, to which

add a little sharp sand to keep it porous.

Feristerias enjoy strong heat, and a boun-

tiful supply of water during the period of

growth, but if the plants are strong it

each measuring one to two inches across, and deli-

oiously fragrant. Summer months. Panama.

Pescatoria.^This genus was founded to keep

alive the memory of that zealous Orchid-

ologist, M. Pescatore, of St. Cloud ; it is,

however, now more correctly included

under Zygopetalum. In general appearance

should be entirely withheld

during the cool or resting

season. Brazilian House.

P. elata.—A hold-growing plant, with pseudo-bulbs

as large as a Spanish Onion when well grown, bear-

ing several large plicate leaves, some three feet

highj'upwardsof six inches broad, and deep green.

The peduncle is erect, springing from the base of

the pseudo-bulbs, and rises to a height of three or

four feet, or more, bearing towards the upper part

numerous globose waxy flowers of great substance.

Paohtstoma THOMSoHiAinm.
they very much resemble

Suntleya, and they re-

quire the same treatment.

P. 2)aya««.=-A- variable plant ; leaves arranged in a

two-ranked fashion, eight or ten inches long, about

two in breadth. Flowers solitary, on short, stout

peduncles, and measuring about two inches and a

half across. Sepals larger than the petals, waxy-

white, tipped with violet. Lip deep crimson, white

in front; at the base is a plaited callosity of a deep

violet. Summer and autumn. New Grenada.
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. F. Klabochorum.—These plants resemble each

,

other very much ia growth. Flowers solitary, very

large, thick, and waxy in texture. Sepals and
petals creamy - white, heavily tipped with rosy-

violet. Lip small and, together with the column,

deep purplish-violet. Autumn months. New Grenada.

F. lamellosa.—
Flowers about two
inches and a half

across; sepals and
petals greenish -yel-

low, the lateral sepals

much the larger ; lip

same colour, with a

raised crest, which is

orange and brown.

Autumn months.
New Grenada.

-P. Wa llisii.—
Flowers solitary,

large, ground-colour

of sepals and petals

soft creamy - white,

tipped with violet,

back part of the co-

lumn deep violet, lip

purplish - violet.

Spring andearlysum-
mer months. New
Grenada.

Pliajus The
name comes from
Fhaius, in reference

to the polished ap-

pearance of the
flowers ; it is a genus

of robust - growing
terrestrial plants,

with oorm-like
pseudo-bulbs, and large, erect, plaited, dark green
leaves. They make large roots, and consequently
require plenty of pot-room. The soil should be a
mixture of peat, loam, and leaf-mould,, and some
well-decomposed cow-manure. Pot firmly, and do
not elevate the pseudo-bulbs above the rim of
the pot. Water them freely during the. season of
growth, but when at rest very little should be
given, and the plants may be placed in a lower
temperature. East Indian House when growing,
Peruvian House when at rest.

P. Bemaysii.—Leaves broadly lanceolate, plicate,

Pebistebu elaia.

and deep green. Peduncle erect, longer than the

leaves, naked below, beariog towards the top a

large raceme of ten to twenty flowers. Sepals and

petals about equal, spreading, china-white out-

side, pale yellow within ; Kp three-lobed, side-lobes

rolled over the column, white, stained with pale

yellow in front.

Winter and spring

months. Queensland.

P. grandifolim. —
Habit same as the

preceding. Sepals
and petals white, lip

brown. Autumn and
winter into spring. A
cultivated Chinese

plant.

F.grimdifoUus, var.

striata.—In this form

the leaves are prettily

striped with golden-

yellow. Flowers the

same as the species.

China.

F. irroratus.—
Pseudo-bulbs conical,

growth resembling F.

grandifolius. Sepals

and petals creamy-

white, tinged with

rose, with several pro-

minent veins run-

ning through their

entire length; lip

nearly circular, flat,

creamy--white, light

yeUow at the base,

with thre^ obscure

ridges on the disc.

This plant is a gar-

den hybrid, between Calanthe veatita and Fhcyua
grandifolim. Winter months.

F. maeulatm.-^Tiaa species takes its name from the

numerous yeUow spots with which the leaves are orna-

mented. Flowers very showy ; sepals and petals rich

yellow ; lip same colour, bearing numerous streaks of

light brown ; edge of the lip crimped and frilled, rich

cinnamon-brown in colour. Winter months. Nepaul.
F. Wallichii.—The strongest-growing species, pro-

ducing racemes of large flowers. Sepals and petals

orange, yellow, and white; lip buff, suffused with
purple. Winter and spring. Northern India.

.
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