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PREFACE.

MUCH interest has been awakened in the country of recent

years in the question of the cultivation of fruit
;
and

though the statements of some of its advocates are

obviously exaggerated, there can be no doubt that if the

subject was better understood and the knowledge properly

applied, a considerable portion of the trade, of which

foreign growers now reap the advantage, might be kept

in the hands of the English cultivator.

The numerous exhibitions and conferences held through*

out the country during the last few years have been the

means of imparting much useful information, and have

stimulated the desire for further knowledge. Several

books have also been written on the subject, and varied

information given in the horticultural press ;
but it is

thought that there is still room for the present essentially

practical work, the object of which is to place before the

readers the details as to the various requirements and

modes of operation arranged in convenient form for

reference.

vii
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It is hoped that it will be found useful, not only as a

guide to those entering upon fruit culture without having

had opportunities of acquiring a practical knowledge o

the subject, but also as a handbook to the lecturers and

teachers in the numerous technical colleges and rural

schools in which the subject is now taught.

The author takes this opportunity to acknowledge with

thanks the assistance kindly given him by Mr. J. J.

Willis, of Harpenden, respecting soils and their com-

position ; by Mr. J. Fraser, of Kew, in the section dealing

with insect pests; and by Mr. Wallis, the foreman at

Lowfield Nurseries, with regard to the selection of

varieties for planting for different purposes.
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FRUIT CULTURE.

CHAPTER I.

GENERAL PROSPECTS OF CULTURE FOR PROFIT.

As we have been passing through a 'time of agricultural

depression, when wheat-growing has ceased to be the

profitable occupation that it once was, and as there is no

prospect of a return to the old prices, it behoves all

cultivators of land to consider what other means may be

adopted in the way of producing other crops that will be

likely to yield a more satisfactory return.

One of the directions in which cultivators may turn to

realize this is that of fruit culture.

We are at the present time, as a nation, consuming
enormous quantities of fruit, the supply of which comes

very largely from abroad, and of kinds that could be

grown at home. Here, then, is a large standing order for

a commodity that might be produced by our own culti*

vators, our own land, and our own labour, but which we
are quietly allowing the foreigner to supply.

Farmers, as a rule, are not in a hurry to turn from the

beaten track and to try experiments in new directions
;

and frequently the chances and opportunities in this

respect are against them.

Want of full knowledge of the subject^ the need of
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altered conditions of tenancy, and matters of this kind

have caused the farmer to stand still in this matter of

fruit culture; and Avhile he has been hesitating, a few

of the more adventurous ones,- with better opportunities,

have been going ahead.

With the large increase of population and the pros-

perity of the people, the demand for fruit has enormously

increased, and how has it been met ? A comparatively

few keen, far-sighted cultivators have certainly risen to

the occasion, and have been providing for this demand by

planting and cultivating quantities of high-class fruit
;

but the supply has been altogether inadequate to the

demand. This has opened the way to our cousins across

the water
;

and the American growers, and our own

colonists in Canada, have not been slow to seize the

opportunity of supplying our wants.

Our own cultivators, or rather possessors of orchards

which have to a great extent been uncultivated, are in

the meantime crying out that they cannot sell the apples
that they already grow ;

but the reason of this is not far

to seek. The apples sent to market from these orchards

will be found in most cases to be such a mixture that the

housewife can find amongst them any sort except the

ones she needs, and they appear to have had in gather-

ing the treatment by the farmer that Talpa recommended
him to give to his clods, in the old book " The Chronicles

of a Clay Farm "
:

"
Mingle, mingle, mingle, all ye who mingle may,
Blue spirits and white, black spirits and grey."

This treatment is all right for the clods, but all wrong
for the apples.

The American orchardists have seen their opportunity,
and taken it. They have noted the requirements of our
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markets and have set themselves to work to meet those

requirements, arid they have by careful study and scien-

tific practice been able to produce and place upon our

markets, thousands and tens of thousands of bushels of

apples of good quality, especially handsome in appearance,

regular in size, and uniform in quality. These find ready

sale, not only in large cities, but also in our provincial

towns, and even in our country villages, at the very doors

of those who could grow just as good themselves, and

who are perhaps complaining of bad times, and the hope-
lessness of making corn growing pay.

But the responsibility for this state of things is by no

means confined to the farmer, the lethargy of the land-

OAvners with respect to this matter is unaccountable.

They have been standing still with their tenants, and

supplying themselves with fruit from across the water,

instead of from their own lands.

Apples that can be produced of such handsome appear-
ance and placed on our markets in such fine condition are

sure to sell, and people will continue to buy until we can

supply them with a sufficient quantity of better fruit at

home. And that the quality of our fruit, of the best varie-

ties, when grown with care and scientific skill, is superior
to that from over the water is abundantly proved by the

much higher price invariably realized for such fruit.

Highly coloured skins do not always indicate the highest

quality inside, and most of the American fruits are dry
and woolly compared with the juicy lusciousness of our

own prime Knglish fruit. The moral obviously is, that

those who grow the fruit must produce the highest

quality. The fruit must be cultivated, and not allowed

simply to groiv,

That a movement has set in in this direction is very
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evident, as shown by the agricultural returns of fruit

planted in this country, which exhibit an increase during

the last two years to the extent of 12,000 acres, as against

a decrease in the year previous of 500 acres; so that pes-

simists are beginning to say, "Ah, yes! now it will be

overdone" ;
but there is no prospect or possibility of this

for many years to come. With the increase of supplies of

good fruit, the consumption will extend enormously, and

the supply will create further demand. As a proof of

this, take the case of tomatoes. The consumption of these

twenty years ago was confined to a very limited number,

but now that people have become educated to their use,

and have discovered their wholesome qualities, they are

in daily demand by the million, and their growth has

probably increased a hundred-fold during that period.

An interesting calculation in the Country Gentleman, an

American organ, as to the quantity of fruit that might
and ought to be consumed by the people is given as fol-

lows :

" Each member of every family should have, on an

average, one pound of fruit daily some will eat more,

some less either fresh or cooked. How many pounds
will that be in each day ? There are 40,000,000 persons
in the whole country old enough or well enough to eat

fruit, which would be 40,000,000 Ibs. or nearly 20,000 tons

daily consumption. Taking the year through, it would

amount to 7,000,000 tons. The daily consumption of fruit

would prevent many persons from eating or imbibing what
is much worse, and at the same time it would contribute

greatly to health, and prevent disease. We want more

enterprise, skill, calculation, and management to raise and

properly distribute these 7,000,000 tons."

What we should require at the same rate of consump-
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tion on this side the water may be ascertained when the

census returns are issued.

Those who enter upon fruit culture must not, how-

ever, expect to make fortunes in a year. Much has been

said and written which is wide of the truth as to profits

so wide, indeed, that it does much harm instead of

good. Exaggeration and over-statement only weaken the

argument and raise suspicion, and ultimately lead to dis-

appointment, in those who listen to and act upon it. But

there is abundant proof that those who plant carefully,

and cultivate with common sense, to say nothing of scien-

tific skill, reap a fair return for their outlay and labour.

This is proved, not merely by large growers for market

but by a considerable number of small cultivators.

Many persons seeing this, and desiring to enter upon
fruit culture upon a larger or smaller scale, are seeking

reliable information and guidance as to the best methods

of proceeding, and this requires much thought and cai^eful

consideration. Do not hastily rush into it, but consider

well the general pi'ospects, and especially whether there

is any particular advantage or inducement in your own
case. For instance, whether you have in your possession
or occupation land that is suitable to the purpose, whether

you have any special means of disposing of the fruit, and

all considerations of a like kind. Then, according to

your circumstances and surroundings, determine upon

your course of action. Many points will have to be

thought out and determined before even commencing.
There will be the question of whether you have a retail

outlet for your fruit, or whether it must be sent to a

wholesale mai'ket, whether you would be likely to get a

better return for early or late varieties, and whether you
have a jam factory or other means of disposing- of the fruit.
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All these considerations would have a bearing upon the

varieties to plant, and upon the general arrangement.

These points being determined by the intending grower,

he should then select his position accordingly, or if this

is already fixed, he Avill determine his action from his

Ruiroundings. Then let him steadily pursue his purpose,

and not be daunted or turned from it by the first or

second failure ;
but having made sure that ho is on flip

right course, go steadily ahead.

To those who may be contemplating fruit growing, who

may not have much practical acquaintance with the sub-

ject, I would remind them of the words " in the multitude

of counsellors is safety," but on the other hand the more

homely saying equally applies, that "
too many cooks

spoil the broth." In other words, hear all sides, get all

the advice that you can, weigh the evidence, arrange your

plans, and then proceed according to your own judgment
and common sense.

Do not imagine that success is gained by merely care-

ful preparation and planting, but ever bear in mind that

fruit trees require vigilant watching, as to their varied

needs, according to seasons and soils, and the ravages of

insect pests. But where this vigilance, common sense,

and persevei'ing labour are bestowed upon fruit culture,

it will be found a safe and profitable industry.
One great drawback to fruit culture in the past has

been the time that must necessarily elapse after planting
before realizing a return. According to the old methods,
it was useless to expect anything like a profitable return

from fruit trees for at least ten to twelve years after

planting. Modern science and practice have, however,
done much to alter this. Necessity in this case, as in

many others, lias stimulated invention, and bv the use of
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dwarfing stocks and other similar means almost a revolu-

tion in fruit culture has been accomplished. Many of

our apples for which we had to wait years for a crop, by

FIG. 1. APPLES ON TREE, THREE YEARS OLD, ON PARADISE STOCK.

working on the paradise stock will now yield fruit the

second season after grafting ;
and what the paradise lias

done for the. apple, the quince lias done for the pear.
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What was said of the pear, according to the old lines

is now changed into the following :

" That ' Those who plant pears

Grow fruit for their heirs,'

Is a maxim our grandfathers knew.

But folks have learned since,

If you graft on the quince,

The fruit will develop for you."

Another great drawback has undoubtedly been our

system of land tenure. This has by no means favoured,

and in numberless instances has precluded, tenants from

entering upon fruit culture to any extent. Without

special arrangements with his landlord, the ordinary
tenant indeed cannot do so. If he were to, he would

have to expend a considerable sum upon what he could

not remove on leaving, and his landlord might object to

pay for it. There have been in recent years Acts of

Parliament passed to protect the tenant farmer, and to

give compensation for unexhausted improvements ;
but

this does not seem to apply with sufficient force in the

ease of the planting of fruit trees to adequately protect the

tenant, and where there is no special arrangement it may
lead to as unpleasant and disastrous a result as that re-

corded some time since in the Sussex Advertiser, as follows :

"LAND TEXCRE ix KENT. One of the results of the

unsatisfactory system of land tenure now prevailing in

this country is to be seen at Knockholt, Kent. The lease

held by Mr. Edwin Bath, of Curry Farm, in that parish,

expires at Michaelmas, and he is not allowed to renew his

tenancy, nor can he recover compensation from his land-

lord for a valuable plantation of raspberries on the farm.

Consequently, the extraordinary spectacle may now be

seen of a reaping machine cutting down, and a steam
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plough following it rooting up this plantation, which has

cost a very large expenditure of time and money to pro-

duce. When it is considered that the produce of the

plantation in question realized iu the present year up-

wards of 1,090, and that the plantation was vigorous

and in full bearing, some idea may be formed of the

sacrifice of property involved."

In some cases the landlord will agree to pay the value

of a plantation at the expiration of the tenancy ;
but if

fruit be planted to any large extent, compensation at the

termination of a long lease might mean such a serious

matter, that a landlord may well "hesitate before com-

mitting himself or his heirs to such a heavy and uncertain

charge.

The most satisfactory arrangement seems to be for the

landlord to find the trees, and the tenant to find the

labour, and prepare the ground for planting. It is, of

course, to their mutual intei'est to select good trees of the

right varieties, and to plant and cultivate them properly.

It is also especially to the interest of the tenant to main-

tain and cultivate them well, in order to realize the best

return from them in the shortest possible time, and he

will be naturally anxious to continue his tenancy as long

as possible in order to reap the full benefit of his first

outlay ;
and the landlord is thus likely to secure a good

thriving tenant, and to see his property considerably

increasing in value. There -is then at the expiration of

the tenancy no vexed question respecting valuation and

compensation.
An instance came under my notice a short time since

of a landlord who some years ago expended about 20

an acre in planting apples for a tenant, upon land which

previously let for 1 per acre. The land has now for
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many years been let at 4 per acre, whilst the land

adjoining is still let for 1 per acre. Therefore the 20

outlay in planting fruit has yielded to the landlord 3 per

annum, which is not a bad interest on the outlay, to say

nothing of the largely increased capital value. I think,

if carefully looked at from a landlord's point of view, it

will be seen that it is not only the duty, but the interest

of landlords to give every facility that they legitimately

can to good tenants as regards this matter of fruit culture.

CHAPTER II.

SELECTION OF SOIL AND SITUATION.

To those about to embark in frait culture, the first step,

and one of great importance, is the selection of soil and

a suitable situation. The soil upon which fruit may be

profitably grown is more varied than is often supposed.

This is pretty clearly shown by the way that fruit trees

thrive in kitchen gardens and cottage gardens in almost

all parts of the countiy. The soil, even where originally

considered uncongenial, has been made suitable by good
and constant cultivation, and the application of manure.

Generally speaking, the land selected, if choice be

open, should be naturally rich, a good strong loam, with

a fairly porous subsoil. Kent undoubtedly has the pre-
eminence as affording the best fruit-growing land in the

country, but many other counties possess soil and positions

little inferior to it in quality. The deep rich red land

of Herefordshire, Devon, and Somerset
;
the lias and the

limestone of Worcestershire and Gloucestershire, and the

lighter clays and the Hastings sands of Sussex
;
the rich
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alluvial soils of Middlesex, Cambridge, and Lincolnshire,

are all adapted to the cultivation of fruit, and large

breadths of fruit plantations and orchards are found in

each.

Acreage of Orchards and Small Fruits in England, 1890.
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to market from the orchard, or whether apples and pears
are to be stored for winter use, or whether the fruit is to

be grown for a factory. In each case different soils and

situations might be selected. All these matters should re-

ceive careful consideration, and the ultimate object should

be kept steadily in view in order to start right. Upon
this point science is of the utmost value to cultivators.

A correct analysis of the character and constituent parts
of each particular variety of fruit indicates the nature of

the soil required to sustain it
; and, on the other hand, an

analysis of the soil shows what kind of tree will thrive

best upon it in its natural condition, and will also be found

of the greatest assistance in applying manures, enabling
the cultivator to supply the ingredients that may be de-

ficient in the soil.

We will now glance at the particular soils that seem

best suited to each kind of fruit, in order that the planter

may be able to judge as to what soil would best answer

his purpose, or if he already possesses soil, as to what

fruits would be most suitable for him to grow.

APPLES. A light or heavy loam, subsoil clay ;
or chalk

if there is 3 or 4 ft. of soil overlying it. They should

not be planted upon low or wet situations or too near to

rivers or large bodies of water, neither on high and ex-

posed situations.

PEARS. On pear stock, light loam, subsoil gravel ;
on

quince stock, light to heavy loam, subsoil clay.

PLUMS. Light aandy loam, subsoil light clay or gravel ;

or they will do well upon a chalk subsoil if there is a

good depth of strong loamy soil upon the surface.

CHERRIES. Good loam, overlying chalk,

FILBERTS and OoflSi A good porous loam; and they will
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often do well upon banks where the ground is somewhat

rocky, also in shady situations and northern slopes.

Cl'RRAXTS. A wide range of soils from light to heavy

loam, subsoil clay or gravel ;
and black currants may be

planted on heavy land, which is somewhat low and wet.

GOOSEBERRIES. Rich sandy loam, subsoil gravel.

RASPBERRIES. A light sandy loam, subsoil gravel ;
or

heavier loam if the subsoil be open.

STRAWBERRIES. A wide range of soils. A good rich

loam is the best, either upon gravel, or clay if not too

cold; and they also do well upon chalk if there is a

moderate layer of surface mould.

SOILS AND THEIR COMPOSITION.

Soils perform at least three functions in reference to

the growth and culture of fruit trees. In the first place,

they serve as a basis in which the trees may fix their

roots, and sustain themselves in an erect position.

Secondly, they supply food to the trees at each period of

their growth. And thirdly, they are the medium in

which many chemical changes take place that are

essential to the suitable preparation of the various

elements of plant food, which the soil is destined to yield

to the growing tree, for the production of stem, foliage,

flowers and fruit. In fact, a fertile soil may well be

described as a laboratory, as well as a mine.

From numerous investigations and ascertained facts in

relation to soils^ certain important deductions in regard to

fruit growing may safely be drawn.

It may be too much to say that a fruit tree will not

grow in a soil that is destitute of nitrogen, but at the

same time it may certainly be affirmed, that no profitable
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crop of fruit can be grown unless the soil itself, or the

manure which is applied, contains nitrogen.

That substances rich in nitrogen increase the verdure,

darken the foliage-colour, and generally promote and

prolong the growth of fruit trees.

Lime is found in all fertile soils, and, indeed, it enters

into the composition of every kind of plant and animal.

And experience teaches us that it forms a very necessary
element in all successful fruit growing, and more espe-

cially in the production of stone fruit. In its more com-

mon form it tends to strengthen the stem and woody

portion of the tree, generally shortens the period of

growth, and hastens the time of ripening.

Hence we find that retentive clays that contain little

or no lime in their composition extend the period of

growth and ripening, with the result that some of the

strong growing varieties do not properly mature their

wood, and are most easily affected by frost.

On the other hand, in a shallow, moderately light soil,

say from fifteen to twenty inches deep, which rests upon
a subsoil of chalk, marl, or loose rock, the growth of a

fruit tree will be moderate, the shoots short and sturdy,
and the fruit Avell ripened.
A careful examination of the most successful vineyards

and fruit orchards on the Continent will show that the

greater part of the soil consists of argil-calcareous or

argillaceous gravel.

The vineyards of the Rhine are all planted upon thin

soils, with rocky foundations, but sparingly covered with

soil.

COMPOSITION OF SOILS.

The following particulars as to the constituents of Cali-

fornian aoils may be of interest.
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by giving an occasional dressing of good stable manure,

say from ten to twenty tons per acre, and bringing it into

play by an application of from one to two cwts. nitrate of

soda per acre, whilst for the purpose of giving colour to

the fruit add one cwt. sulphate of iron every second year.

2. COMPOSITION OF A FERTILE LOAM.

Selected Constituent* in 100 parts.

Surface Soil. Subsoil.

Per cent. Per cent.

Organic matter . . 4-38 . . 2"59

Clay .... 18-09 . . 41-79

Sand .... 7616 . . 55-15

Lime .... 1-37 . . 0'47

Potash .... 0-49 . . 0'88

Phosphoric acid . . 0'12 . . 0'19

This soil, which contained a little lime intermixed with

the clay subsoil upon which it rested, with abundance of

potash and phosphoric acid, might be kept up in fertility

by an application of stable manure or compost, to which

might be added a mixture composed of 3 cwts. super-

phosphate of lime, 2 cwts. nitrate of soda or sulphate of

ammonia, and 1 cwt. sulphate of iron.

3. COMPOSITION OF A HEAVY TENACIOUS CLAY.

Selected Constituents in 100 parts.

Surface Soil. Subsoil.

Per cent. Percent.

Organic matter . . 4'87 . . 4'80

Clay .... 75-29 . . 78'13

Sand .... 9-26 . . 10-97

Lime .... 1-15 . 2.23

Alkalies and magnesia . 1'37 . .

-32

Phosphoric acid . . 0'06 . . 0'04

c
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This soil, which came from the upper oolite formation,

contained but a very small proportion of sand or of phos-

phoric acid, and would be greatly benefited for fruit grow-

ing by a liberal application of old " mortar rubbish,"

and an occasional dressing of 2 cwts. superphosphate, 2 to

3 cwts. basic slag (ground fine), 1 cwt. muriate of potash,

and 1 cwt. of nitrate of soda.

4. COMPOSITION OF A STERILE SANDY SOIL.

Selected Constituents in 100 parts.
Per cent.

Organic matter 5'36

Clay . .

'

. . . . . 4-57

Sand ....... 89-82

Lime 0'25

Alkalies and magnesia. . . . 0'49

Phosphoric acid a trace.

A plentiful supply of rich stable manure is here re-

quired, with about 4 cwt. superphosphate, or 6 cwt. of

basic slag, 2 cwt. of muriate of potash, and \\ cwt. ni-

ti-ate of soda. And as this soil contains an abundance of

sand for draining purposes, a frequent and liberal appli-
cation of liquid manure may be given.

5. COMPOSITION or AN ORCHARD SOIL COVERED WITH TCRF

Selected Constituents in 100 parts.
Per cent.

Organic matter 11 -70

Clay 48-39

Sand 35-95

Lime 1-54

Potash 0'91

Phosphoric acid ..... O'OS

This soil, which may be descr-ibed as a vegetable mould.
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contains abundance of organic matter with a fair propor-
tion of sand and clay, and can therefore be kept in fertility

by an occasional dressing of li cvvts. superphosphate.

Every ordinary soil, however " worn out
"

it may be,

can do something towards supporting plant life. It does

this by virtue of what may be aptly termed its
" natural

strength." By this is meant the capacity which it has

as the resultant of its chemical composition and physical

eharactei*, previously described, its supply of plant food

and moisture, its texture, warmth and so on, for yielding

crops of fruit year after year without manui'e.

This strength accumulated by natural processes, or im-

parted artificially, is like a deposit in the bank, which we

can drawn upon slowly or rapidly at will, but which will,

sooner or later be exhausted unless new deposits are

made.

CHEMICAL COMPOSITION OF FRUIT AND FRUIT TREES.

A study of the chemical composition of the wood of

various fruit trees, and of the fruit itself, will teach us

what is abstracted from the soil by their growth.
Table showing the percentage composition of the wood

of various fruit bearing trees.

Selected Constituents in 100 parts,
Phosphoric

Potash. Lime. Magnesia. Acid.

Apple. . . 19-2 63-0 7'5 4-9

Pear . . .4-2 77'2 5'1 3-8

Cherry . . 20'8 287 9-2 77

Raspberry . . 14'2 38'2 10-8 23"6

Walnut . . 11-3 -35'9 37 4'1

Chestnut . . lO'l 43'G 3'2 1-5

The timber of freely growing fruit trees yields when
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burnt as fuel but a small proportion of ashes, which on

analysis show that there is, besides vegetable matter, a

great loss of the mineral constituents of the soil, which

will of course be greater, according as the pruning knife

is used upon the branches, and the leaves after falling are

removed from the land.

The following table shows the percentage composition
of the ash or mineral matter of the fruits themselves.

Apple

Cherry
Damson

Goosebeny

Strawberry
Chestnut .

Figs .
.

.

Pears

Plums
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tains several pounds of mineral matter, the whole of

which is gathered by it, through the roots and branches

from the soil.

The following table shows the analysis of the ashes of

apples at different stages of growth and different sizes,

the quantities of the various ingredients being given in

parts per 100, and calculated in ounces per 10 bushels or

500 Ibs. of apples.

Unripe Kipe Small

Apples. Apples. Apples.
Per cent. Per cent. Per cent.

Silica.... 0-58 T23 2'16

Ferric oxide . . 0'47 046 2'16

Phosphoric acid . . 8'96 8'20 873
Lime .... 6-85 5'66 8"85

Magnesia . _'..., 4'80 4'30 4-7t>

Potash.... 54-02 56' 74 52"44

Soda .... 2-10 1-94 2'08

Undetermined . . 22'22 21/47 20-62

The only ingredients contained in the ash which there

is any need of noting, are the phosphoric acid, potash,
and lime

;
for these are the only ones in which the soil is

likely to become deficient, and therefore which need to be

returned to the land to keep up its fertility.

From the above analysis we find there would be taken

from an acre of land yielding 100 bushels of fruit by

sample No. 1, 6 Ibs. phosphoric acid, 37A Ibs. potash, and

4| Ibs. lime; by sample No. 2, 71bs. phosphoric acid, 371bs.

potash, and 3^ Ibs. lime
; by sample No. 3, 7i Ibs. phos-

phoric acid, 43 Ibs. potash, and 7j Ibs. lime.

From these facts we learn the importance of thinning
fruit as soon as it is of sufficient size, and also that it
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costs less to grow a bushel of large and perfect apples than

it does to grow a bushel of small and inferior fruit.

It is further evident that to produce good crops of

apples for any number of years, the ground, after the

trees are planted, must have phosphoric acid, potash, and

lime returned to it, if we wish to keep up production and

fertility of the soil.

When we remove crops of fruit we take away the

materials they have accumulated and absorbed from the

soil. It may take many years of fruit growing on a

fertile soil, before the exhaustion and injury arising from

the removal of the crops will become manifest; but .when

injurious results have once become apparent they will not

always admit of a speedy remedy.
Now this brings us to another point. This food supply

varies, as we have already seen, in different soils. It

varies, not only as a whole, but in its different parts.

Sometimes one element, sometimes several may be lacking.
If so it cannot yield a full crop.

This same variation runs through both natural or in-

herent strength and condition. You may often take a

soil whose natural strength is below the point of profit-

able production, and by adding a single substance, a phos-

phate, or nitrate for instance, bring it into profitable
condition.

Further, a soil may be so compact that air and moisture

cannot get into it to convert the crude materials it con-

tains, nor the roots make their way through to obtain the

food that has been made available. It may be so loose

and non-retentive that the food-ingredients wilt escape.
It may be so dry that fertilisers will be useless, and the

fruit trees wither on it, or so wet and cold as to prevent
their growth. But by proper tillage, drainage, and
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amendment soil-texture may be improved, its powers of

holding water and supplying plant food increased, and

thus by manuring it may be brought into condition to

yield profitable returns for all that is done for it.

The next question very naturally is, what ingredients

of plant food are most frequently deficient in our soils for

fruit growing? This, of course, can only be ascertained

by an analysis of the particular soil in question. Within

the last few years considerable advance has been made in

the knowledge of all that relates to the application and

action of manures; and it is, we fear, too often a subject

for regret, that cultivators of orchards suffer from dimi-

nished produce and depreciation of land, arising from a

want of a due appreciation and application of those

principles by the aid of which some other branches of

agriculture and horticulture have of late years so much

profited.

CHAPTER III. .

PREPARATION OF GROUND.

THE suitability or otherwise of land for immediate plant-

ing would depend largely upon the cultivation that it had

received, as well as to its natural quality; and the combi-

nation of the two would determine the kind of preparation

required to render it suitable for planting. Probably the

first consideration is that of drainage. Be sure that the

land is properly drained. Nothing could be worse for fruit

trees than to be planted in land the subsoil of which is

close and water-logged. There are, of course, many soils

that do not require draining. A test as to its nature

in this respect may be made in .the following way. If
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on digging to the subsoil you find it porous and per-

forated by Avorms, you may conclude that there is sufficient

circulation of water and air through it. If, on the other

hand, you find the soil close and retentive, with no

worm-holes, you may conclude that the land ought to

be drained. Pipe-draining is more expensive than the

old plan of straw or bushes, but will be found to well

repay the extra outlay in the long run. Let me here

emphasize the importance of draining. If the land be

water-logged, it is impossible for fruit trees to thrive and

maintain a healthy condition. They will become mossy
and covered with long grey lichen, and subject to canker

and many other diseases, and instead of producing good

profitable crops, will become so stunted and unhealthy
that what fruit is produced will be comparatively worth-

less.

The operation of draining is so well understood that

there is no need here to describe it in detail, but in set-

ting out the drain it is always well to mark out the in-

tended direction df the rows of trees before commencing,
and then to place the drains midway between the rows

of standard trees. They are then at the farthest distance

possible from the roots of the most permanent trees, and

should they at any time require attention, they may be

opened without damage to the trees.

The next consideration is the breaking up of the land.

If it has been used only for ordinary husbandry, it should

in the first place be broken up to a greater depth than

has hitherto been the case. The best means of accom-

plishing this would have to be considered and determined

according to the extent and local conditions. If the

area is but small, it might be best to break it up by
hand. But if sufficiently large and op3u, it may be done



PREPARATION OF GROUND.

FIG. 2. PHOCTOK'S STEAM DIGGEI:.

at much less expense by a steam cultivator. This imple-
ment merely breaks up and stirs the ground, and does

not reverse the position of the surface and the subsoil,

but merely loosens the land and slightly mixes the two

together.

I may here men-

tion the somewhat

new implement that

we used here three

years ago, which

gave us satisfaction,

one of Proctor's

Steam Diggers (Fig.

2.) The work of this

implement is the

nearest approach to

hand digging that I

have seen, and does literally dig the ground with strong
steel forks. The only drawback that we found was that it

can only be used in dry weather, as the great weight of

the engine passing over the land when it is at all wet

does more harm than good. But when the land is dry

enough to bear the weight without closing the ground, it

makes splendid work, breaking up and slightly mixing
the subsoil, and throwing it back leaves it in a light and

open condition; and it breaks up the subsoil in such a way
that an uneven broken bottom is left below the soil,

through which water easily escapes. And if it can ebe

dug up for a few weeks before being required for planting,

so much the better.

If, however, no steam tackle can be obtained, or there is

not sufficient room for its proper use, a good substitute

may be found in the use of the subsoil plough. This
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follows the ordinary plough along each furrow, breaking

up the subsoil from 6 to 9 inches below the depth of the

ordinary plough. It is best to employ two teams, the

first one ploughing a deep ordinary furrow, followed by

the second team with the subsoil plough. As to a suit-

able make of plough to use, we ourselves tried several

without getting one exactly to answer our purpose. But

we last season had one made as shown by Fig. 3. The

FIG. 3. SUBSOIL PLOUGH.

upright peg on the right-hand side of the cutting sliave

we have found to effect all that is required, and it will

be seen, on watching the plough in operation, that this peg

thoroughly lifts and breaks up the subsoil, thus leaving

it in a loose and open condition.

Where there is not, however, sufficient land for either of

the foregoing appliances, it may of course be prepared by
hand. This should be done by what is ordinarily known

as bastard trenching, or the breaking up of the land two

spits deep ;
but in doing this, on no account must the sub-

soil be brought to the surface, but merely broken up and

turned over, turning the next spit of surface soil on to the

top of the subsoil thus broken up.

Whether it is intended to plant orchard standard trees

alone or mixed plantations, I Avould strongly urge the

advisability of thus moving the whole of the land to an

even depth in preference to digging or trenching holes for

each tree. If the land be at all stiff and retentive, this
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digging of single holes is about the worst possible plan
that can be adopted, each hole becoming a mere pan or

basin to hold water. In this stagnant water the roots

and fibres decay, and the tree becomes stunted, cankered,

and unhealthy. But in circumstances where this digging
of single holes is the only plan that can be adopted
where the land is in grass, and intended to remain so

let the evils alluded to be avoided by arranging some

means of draining the water from each hole, such as

running a drain between each alternate row of holes, and

connecting the holes on either side with the drain.

As to the condition of land best suited for planting,

probably that from which a root crop has been taken, after

having been well manured for the roots, may be the best

of all. The land will then necessarily have been well

worked for the roots, and well manured
;
the residue of

the manure will be sufficient for the trees at the time of

planting, and will be in the best condition for the newly

forming roots to feed upon. But if the planting is to

follow a corn crop, it will be naturally in a more ex-

hausted condition, and will require the application of

more manure at the time of planting.
One of the most important considerations is to select

land that is clean ; otherwise, if trees are planted upon
land encumbered with weeds, and they once get amongst
the roots of the trees, great annoyance and expense will

be the result for years, and many of the more tenacious

weeds cannot afterwards be extracted without injury to

the tree.

If the land be in a poor condition, and has been badly

cultivated, it will be far better to wait another season

before planting, in order to clean and give good prepara-

tion, than to attempt to plant it in an unsuitable condition.
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In such a case it is therefore best to take a clear summer

fallow, to break up the land as described with the cul-

tivator, and keep it well stirred through the summer,

applying a good coat of manure in the autumn before

planting. This will really involve no loss of time, but a

saving in the end, as the great aim in planting should be

to get the trees to nourish and subsequently progress

without impediment.

CHAPTER IV.

WHAT TO PLANT.

THE question that we now arrive at is a very important

one, and needs most careful consideration as to all cir-

cumstances affecting the case. Some of the points that

may influence the decision may be summarized under the

following heads :

1st. The special line of culture.

2nd. The markets within reach, or other means of dis-

ord. Whether early or late markets, or both.

4th. Whether growing for jam or other preserve.
5th. The special varieties suitable for the soil and

situation.

It will now, I think, be seen what need there is to keep
a definite object in view in order to avoid mistakes in

starting. Guided by the above conditions, adopt whatever

special line seems most likely to succeed in your own par-
ticular case. Then study carefully what varieties would

best answer that purpose, and meet the special require-

ments you have in view. If you have any special facility
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for supplying a retail market, you would probably be able

to realize the highest price, and to meet this you would

have to plant a considerable number of varieties, and such

as would probably extend in use over a lengthened season.

If, on the other hand, you should grow for a wholesale or

distant market only, it would be better to cultivate but

few varieties, so that you would have large quantities of

the same kind to deal with at one time. Or, should you
be growing for a jam factory or other preserving estab-

lishment, you would naturally select varieties that would

be best suited to that particular purpose. It will be im-

possible in the compass of this work to give suitable in-

structions to meet all cases whiah may arise, but the

following list of varieties will be found a good general
one from which selections may be made to answer most

of the above requirements.

Standard Apples.

K signifies kitchen
; T, table or dessert. The usual

season in which they are in use is indicated by the

month.

BLENHEIM ORANGE. K.T. Nov. to Feb. The king of

apples when grown as a standard, the large fruits being
suitable for kitchen, and the small ones for dessert. The

greatest drawback to this variety is the length of time

that elapses before it comes into bearing, eight or ten

years being the usual period : a long time for this age of

speed. But it is a variety that we cannot do without

and can afford to wait for, there being plenty of others

which step in to supply the gap during the period of pro-

bation. Tree, a vigorous grower, with a spreading habit.

Cox's CHANGE Pri'Pix. T. Oct. to Feb. The king of

dessert apples, medium in size, rich in colour, juicy in
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texture, delicious in flavour. There is no apple in the

world that can equal it in quality. Ti-ee, a moderate

grower, with a spreading habit.

DUCHESS OF OLDENBURG. K. & T. Aug. to Sept.

Medium, roundish, oblong, pale yellow, very handsomely
sti'eaked with red, and carrying a delicate bloom. Quality

fair, an immense and early bearer. The tree, however,

does not succeed on all soils, requiring one of a fairly light

and porous nature.

ECKLTXVILLE SEEDLING. K. Sept. to Oct. A large and

fine apple, flat and slightly angular, a greenish yellow,

and dotted with brown specks, its only fault being that

it is very soft and requires careful packing for market.

Tree, a vigorous grower, with a somewhat erect habit.

Thrives well on heavy soils.

GOLDEN NOBLE. K. Oct. to Dec. A large, and, as

its name implies, a truly noble apple, round and even in

shape, with a beautiful clear yellow skin. Tree a

vigorous grower, with a spreading habit.

KING OF PIPPINS. T. Oct. to Jan. Medium, oblong,
rich yellow, flushed red. One of our handsomest apples,

being a model in outline and colour. The tree is a good

grower, and a certain bearer, and one of the best for

market purposes.
NORFOLK BEEFIXG. K. Nov. to July. Medium size,

round and flattened
; colour, a very dull, deep red. Tree,

a vigorous grower, with an upright habit. Valuable on

account of its extreme lateness.

POTT'S SEEDLING. K. Aug. to Sept. A large angular-

shaped fruit, slightly flattened; skin, pale yellow. A
very free cropper, and good quality. Tree, a good groAver
with a slightly spreading habit.

WARNER'S KING. K. Oct. to Dec. A very large and
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fine apple, round, and somewhat flattened; skin, pale

green. Tree, a vigorous grower, with very large foliage,

and, considering the size of the fruit, a free bearer. The

tree has a spreading habit.

WELLINGTON. K. Dec. to April. A large and well-

known fruit. One of our most valuable kitchen apples
for late use, and, coming in as they do when fruit is

scarce, g'ood samples command high prices. Tree of a

spreading habit, and fruit in season from November to

April, and even later when well kept.

WINTER QUEENING OB DUCKSP.ILL OF SUSSEX. T. and

K. Nov. to May. A medium-sized, conical fruit, covered

with deep crimson. It is grown largely in Sussex, especi-

ally by cottagers and small growers, and called by them
the Winter and Scarlet Pearmain. The tree has a

spreading habit, and crops well. A valuable late apple.

WORCESTER PEARMAIN. T. Aug. to Sept. Medium,
conical

; colour, deep crimson
; quality, only second rate

;

but it makes up in appearance what it lacks in quality.

Being a heavy and certain cropper, and extremely hand-

some in appearance, it can be highly recommended as an

early market variety.

Beyond the foregoing, a supplementary list of other

useful varieties may be mentioned as follows :

Beauty of Kent, Bramley's Seedling, Claygate Pear-

main, Dutch Mignonne, Early Julien, Gladstone, Golden

Knob, Queen Caroline, Schoolmaster, Sussex Forge,
Yellow Ingestrio, Yorkshire Beauty.

Bush or Pyramid Apples.

CELLINI. K. and T. Sept. to Oct. Medium to large,

conical, highly flushed and streaked, and very handsome.

Tree forming a natural pyramid, and very early bearer.
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It should not, however, be planted on cold, clay soils,

where it is subject to canker.

Cox's ORANGE PIPPIN. See also Standards.

DCCHESS OF OLDENBURG. See also Standards.

ECKLINVILLE. See also Standards.

FROGMORE PROLIFIC. K. and T. Oct. Large, hand-

some apple, pale yellow, streaked with red, of first-rate

quality, a free bearer and strong grower.

HAWTHORNDEN (NV.\v). K. Nov. to Doc. Very large,

pale green, flushed, and sometimes highly coloured on

cheek. Tree, a vigorous grower and heavy cropper. A
great improvement on the old Hawthornden.

KESWICK CODLIN. K. Aug. to Sept. Medium, coni-

cal, pale yellow, somewhat angular in shape; a well-

known variety, being a prolific bearer and a good one to

give a return quickly.

KING OF PIPPINS. See Standards.

LORD DERBY. K. Nov. Very large, oblong, greenish

yellow. Tree, a strong gi'ower and free bearer, the only
fault of the fruit for market being its green colour. It

rarely fails to produce a good crop. One Kent grower
this season had a crop of this variety alone of 2,000

bushels.

LORD GROSVENOR. K. Sept. Large, conical, pale

yellow, slightly ribbed. An immense bearer that does

remarkably well on heavy soils. A good substitute for

Lord Suflield where that variety will not thrive, but not

equal to it in quality.

LORD SUFFIELD. K. Aug. to Sept. Large, conical, pale

yellow, very even surface, and of first-rate quality. Where
it will succeed it cannot be surpassed, being an early and
continuous bearer

;
but it should not be planted on heavy

or shallow soils, or the results will be most unsatisfactory.
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The best soil for it is a light, Avarm loam, with porous

subsoil, and oven then it will not always succeed-

POTT'S SEEDLING. See Standards.

PRINCE ALKKRT (LANE'S). K. Oct. to Jan. Large,
handsome fruit, pale green, streaked bright red

;
a very

firm apple. It has only come to the front rank during the

last few years, having been much too long kept in

obscurity. One of the very best to grow for profit, being
a fitting companion to Stirling Castle, which variety it

succeeds.

STIRLING CASTLE. K. Sept. Large, round, and some-

what flat, good quality, and immense and certain bearer.

One of the very best apples to give a return quickly, and

one that does well on almost all soils.

WORCESTER PEARMAIX. See Standards.

Supplementary List.

The above may be supplemented by the following

varieties, many of which are scarcely second to the fore-

going, and indeed two or thi-ee of the newer varieties be-

low enumerated are likely to prove more valuable than

some of the foregoing.

Alfriston, Baumann's Red Winter Reinette, Bismarck,

Col. Vaughan, Golden Spire, Loddington, Lady Sudeley,

Mank's Codlin, Northern Dumpling, Peasgood's Nonsuch,

Professor, Ross Nonpareil, The Queen. Yorkshire Beauty.

Standard Pears.

BEURKE Bosc, OR CALEBASSE. Oct. to Nov. Large,

pyriform ; skin, pale brown. A very rich melting pear,

grown largely for market.

BEDRRE CAPIAUMONT. Oct. Medium, pyriform, fair

quality, and prolific bearing ; very hardy.
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BEURRE DIEL. Oct. to Nov. Lai^ge, roundish pear.

Tree, somewhat spreading, hardy and prolific.

BEURRE HARDY. Oct. Medium size, reddish-brown

colour, obovate, rich and juicy. Tree, most vigorous

grower. A variety that should be grown by every one.

CLAPP'S FAVOURITE. Aug. to Sept. Large, pyriform,

highly coloured, and very handsome
; quality good. Tree,

of good, upright habit, and a vigorrms grower. One of

the best for exhibition or market.

CONSEILLEB i>E LA C<EUR. Oct. to Nov. Large, pyH-

form, rich, tender, melting pear. Tree, a most vigorous

grower, and deserves much wider cultivation.

GLOU MOBCEAC. Dec. to Jan. Medium size. Flesh,

white, tender, and very juicy. Tree, a moderate grower,

of a somewhat spreading habit.

JERSEY GRATIOLI. Sept. to Oct. Medium size, round,

rich and sugary. One of the best early autumn pears.

LOUISE BONNE HE JERSEY. Oct. Large, pyriform. A
very handsome pear, of first quality. Tree, a moderate

grower ; Imbit, upright ;
free bearer, and a good pear for

mai'ket.

MARIE LOUISE. Oct. to Nov. Large, pyriform. Flesh

white and buttery, and when Avell grown, the finest

flavoured pear we have, but it should be planted only in

good soils as a standard, the tree being tender.

Stewing Pears. Catillac, and Uvedale's St. Germain.

Bush Pears.

CLAPP'S FAVOURITE. See Standards.

DOYENNE BOUSSOCH. Sept. Medium to large, round
and very handsome, melting .and juicy, quality fair. A
most prolific bearer.

DOYENNE DU COMICE. Nov. Very large, rich and most
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delicious flavour. There is no pear to equal it for size

and quality combined. The tree is of an upright habit,

and moderate bearer.

DUCHESSE D'ANGOULKMK. Nov. Very large, roundish,

obovate, half melting, but rather coarse. Well known as

"Duchess" in the market, and largely imported from the

Channel Islands and France. Upright habit.

.T HUSKY GRATIOLI. See Standards.

LOUISE BoxN'E DE JERSEY. See Standards.

PITMASTON DUCHKSSE. Oct. to Nov. Very large, pyri-

form, handsome
; flesh, tender and melting. One of the best

to grow for profit, as it commands a ready sale on account

op its large size and good appearance.
PRINCESS (RIVERS',^). Nov. Large, pyriforra, melting

and juicy. A seedling from Louise JBonne de Jersey, but

a more vigorous grower than its parent, and certainly an

acquisition. Of upright habit.

CONSEILLER DE LA CKUR. See Standards.

MARIE LOUISE D'UCCLE. Oct. Medium to large, obtuse,

pyriform; flesh fine, melting, and richly flavoured. Tree

forms a natural pyramid or bush, and is a free bearer,

and very hardy.
BEURUE ALEXANDER LUCAS. Nov. Large, obtuse, pyri-

form, very handsome pear, but comparatively unknown.

Tree, a moderate grower and good bearer
;
fine showy fruit.

BEURRK CLAIRGEAU. Nov. Large, pyriform, highly
coloured, and very handsome. Fruit of moderate quality.
The tree is a strong grower, of good habit, and is a very
constant bearer

DURANDEAU, Nov. Large, juicy, sweet, and excellent

quality. Very handsome in appearance, somewhat like

Beurre Clairgeau, but of better quality. Tree, a mode-
rate grower, of an upright habit.
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GLOU MOUCEAU. Sec Standards.

HKSSEL on HAZEL. Oct. Medium, round, juicy and

sweet, but not of high quality. An abundant bearer, and

probably at one time more largely grown for market than

any other kind.

WILLIAMS' Box CHRETIEX. Aug. to Sept. Large, obtuse.

Flesh white and melting, with a fine ai'oma. Tree, a

strong grower, with an upright habit. A well-knoAvn pear.

The above varieties are all suitable for bush and pyra-

mid forms of culture, and the following additions may
also be made :

Souvenir du Congres, Beurre Superfin, Erockworth

Park, Fondante d'Automne, Madame Treyve, Thompson's,

Zepherin Gregoii*e ?
Marie Benoist, Gansel's 'Bergamot,

Beurre Bachelier.

Stewing Pears. Catillac, and Uvedale's St. Germain.

Plums for Standards.

Cox's EMPEROR. K. & T. Sept. Large, round, dai'k

red plum. An abundant bearer. Tree, a vigorous grower.
CZAR. K. July and Aug. Large, purple, rich and

good. Enormous bearer. Tree, upright in habit, and

strong grower. Superior to the Early Prolific, being of

larger size.

GISBORNE'S. K. Sept. A medium oval, yellow plum
of second quality, but being an immense and regular
bearer is a profitable one for market growth.
EARLY ORLEANS. K. Aug. Large, round, purplish

red, of good quality, largely grown for market, but is

being somewhat superseded by Eai-ly Prolific and Czar,
but being very hardy, it should be by no means omitted.

OLD ORLEANS. K. Aug. Medium, round, purple plum.
A heavy bearer and veiy hardy.
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POND'S SEEDLING. K. Sept. An exceedingly large,

red, oval plum ; highly recommended on account of its

large size. Tree, a strong grower of upright habit.

PRINCE ENGLEBERT. K. & T. Sept. A large oval,

deep purple fruit, a rich and excellent plum. An enor-

mous bearer, and good for preserving.

SULTAN. K. & T. Aug. A large, round, deep red

plum; one that ought to be better known.

VICTORIA. K. & T. Sept. A large oval, red plum,
sweet and juicy. An enormous cropper, and one that may
bo termed everybody's plum.

Bush Plums.

EARLY PROLIFIC. K. July. Medium, round, purple ;

an enormous bearer. Tree of moderate growth, and one

of the very best for market purposes.

CZAR. See Standards.

KIRKE'S BLUE. T. Sept. Large, roundish oval, rich

and juicy. Tree, a moderate grower, forming good pyra-

mid or bush. Altogether a desirable plum.
GREEN GAGE. T. Aug. Medium, round, and very

rich in flavour. There is no plum to equal it in the rich-

ness of its flavour. The tree is a strong grower of good
habit.

EARLY ORLEANS. See Standards.

POND'S SEEDLING. See Standards.

PRINCE ENGLEBERT. See Standards.

purple, an excellent plum of good quality. The tree is a

strong grower, and of upright habit, a certain cropper.

Cherries for Standards.

BEDFORD PROLIFIC. July. A l.u-ge, black cherry. Tree

very hardy.
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FROGMORE BIGARREAU. Mid Jane. Large, yellowish

red, rich and tender. A great bearer.

BIGARREAU NAPOLEON. July to Aug. Large and fine

cherry, red, rich and tender. An abundant bearer.

BIGARREAU KENTLSH. -End of July. A large and fine

cherry, yellowish red. A regular cropper.

BLACK HEART. Mid July. A good useful old variety.

GOVERNOR WOOD. Beginning July. Fine large cherry,

light red, flesh tender. Tree, a most vigorous grower.

Cherries for Bush Culture.

ARCHDUKE. July. Dark red, rich and good. In

appearance somewhat like May Duke, but later.

EMPRESS EUGENIE. End of June. Large, red, early,

rich variety of the May Duke. Tree forms a good

pyramid.
MAY DUKE. July. Large, red, rich, and excellent. A

well-known old variety, forming a handsome pyramid.
MORELLO. Aug. to Sept. Dark red, black when ripe,

large in size. Very largely grown for market, and a

most profitable variety to grow in this form, bearing

profusely as a pyramid.
KENTISH. July. Medium, red

;
a well-known sort,

largely grown in Kent for preserve.

Bush Fruits.

GOOSEBERRIES.

LANCASHIIIE LAD. Large, bright red. A good bearer

largely grown, and gathered green to thin the berries.

Of a good, upright habit.

CROWN BOB. Large, red, and a good quality. An abun-

dant bearer, and moderate grower.
WAKRINGTON. Medium, red. An extraordinary bearer,
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ami first class for preserving. More largely grown at one

time than any oilier variety. Pendulous in habit.

WHITESMITH. A large and fine bush
;
the best of the

whites to grow in quantity.

WHIXHAM'S IXDUSTKV. Medium, dull red. Immense

bearer, of recent introduction
; having a thick skin, it will

bear carriage remarkably well when ripe. This variety is

also largely picked green, to thin the fruit.

JJLACK CURRANTS.

LEE'S PROLIFIC. A large and fine currant, remarkably
rich and sweet. The best for market cultivation. Car-

ter's Champion is sometimes claimed to supersede it, but

is certainly no improvement.
BLACK NAPLES. Large, and of good quality. At one

time largely grown, but now superseded by Lee's Prolific.

RED AND WHITE CURRANTS.

LA VERSAILLES. Red
; very large fruit, and enormous

sized bunches. When well grown the berries are nearly

as large as a cherry, much superior in every way to the

Dutch and Grape varieties. Tree, a moderate grower.
HAUUHTOX CASTLE. Red; large size bunches, a very

strong grower and moderate bearer.

WHITE GKAI-E. Large; of first quality, good size

bunches.

WHITE DUTCH. Large and fine currant; berries of a

good size, and forms a good bush.

RASPBERRIES.

CAIJTEII'S PROLIFIC. Large and fine, of a dull red colour.

An enormous bearer, and altogether the most profitable

variety to grow.
FASTOLFF. Medium

; bright red, and good quality.

Strong, sturdy grower.
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CHAPTER V.

PLANTING.

IF the plantation is a mixed one, consisting of both top

and bottom fruits, it is best to plant the standards first.

The most convenient direction for the rows should be

chosen, and, if possible, these should run north and south,

in oi'der to give the bush trees as much sun as possible.

Peg out the position of each tree in order to insure plac-

ing the whole in straight lines and at true angles.

Having pegged out the first row, next determine the angle,

which can be done best by a quarter-staff. Then proceed
to peg out the other rows. If this is carefully done, the

trees will then appear in straight lines from whatever

direction they are viewed. In setting out the ground,
it is now needful to bear in mind what roadways may be

necessary, in order to afford easy access to all parts of the

plantation, for the purposes of cultivating and manuring
the ground, and gathering and collecting the fruit. The

distance apart at which to plant the standards will be

regulated by the bottom fruit intended to be grown, and

the nature of the same, etc., as indicated below.

Standard apples, pears, and plums, on good ground,
for pyramid or bush forms of the same trees below,

may be planted twenty-four feet apart ;
but where the

land is not so good, or currants or gooseberries are in-

tended to be grown beneath, they maybe planted eighteen
feet apart.

Cherries on good ground thirty feet, or on second

quality ground at twenty-four feet.

Between the standards at twenty-four feet apart, the

bush trees, if on the paradise or quince stock, may be
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planted at six feet apart, which would give three trees

between each standard, and three rows of bush between

each row of standards (Fig. 4). At this distance they
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FIG. 5. STANDARD TREES, 24 FEET APART.

o BUSH TREES, 8 FEET APART.

would yield a quicker and better return for the first six

or eight years, but after that they usually become some-
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what crowded, aiid each alternate tree may be removed

to form a new plantation. Therefore a better distance

for a permanent plantation is to plant the bush trees at

eight feet apart, giving two trees bet\veen each standard,

and two rows between each row of standards (Fig. 5).

And, in the same way, if standards are planted at eighteen

feet, one pyramid may be planted between each, and one

row between each row of standards, or gooseberries may
also be planted in the same way at six feet apart. But
for gooseberry or currant culture between the standards,

o o o o o o o <p
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FIG. G. STAXDAUD TKEES, 25 FEEX.

o BUSHES, o FEET AVAKT.

the usual distance for ordinary ground is to plant the

standards twenty-five feet apart, and the bushes between
at five feet apart (Fig. 6). Or, if the land be very rich,
the standards may be planted twenty-four feet, and the
bushes six feet.

Still another and an excellent arrangement is to plant
standard apples or pears twenty-four feet apart, with a

pyramid plum between each, and a row of pyramids
between each row of standards. Then, between each of
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these, successively plant a bush fruit, of either gooseberry
or black currant, as per Fig. 7.

In planting the standards, it is well to bear in mind

the habit of the varieties planted, and to arrange the rows

alternately with one tall variety, and the next of a lower

FIG. 7.- -0 STANDAUD APPLE.

x PYRAMID PLUM.

O GOOSEBEBKY OK CdU'.ANT.

spreading habit. To assist planters in this respect the

following table gives the habit of each of the trees men-

tioned.

HABIT OF TREES.

STANDARD APPLES, SPREADING.

Duchess of Oldenburg, Golden Noble, Warner's King,
Cox's Orange, Blenheim Orange, Winter Queening, Wel-

lington, Early Julien, Yorkshire Beauty, Bramley's Seed-

ling, Claygate Pcarmain, Gladstone, Queen Caroline.

STANDARD APPLES, UPBIGHT.

Worcester Pearmain, Ecklinville, King Pippin, Nor-
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folk Beefing, Pott's Seedling, Golden Knob, Mannington,

Beauty of Kent.

STANDARD PEARS, SPREADING.

Beui're Bosc, Beurre Diel, Glou Morceau, Marie Louise,

Hessel or Hazel, Couseiller de la Cceur.

STANDARD PEARS, UPRIGHT.

Beurre Capiaumont, Beurre Hardy, Louise Bonne de

Jersey, Williams' Bon Chretien, Clapp's Favourite, Jersey

Gratioli.

STANDARD PLUMS, SPREADING.

Cox's Emperor, Early Orleans, Old Orleans, Victoria,

Sultan.

STANDARD PLUMS, UPRIGHT.

Czar, Gisborne's, Prince Engelbert, Pond's Seedling.

It is also a great convenience in after years to have

each row a distinct variety, and of course as many rows

of one variety in succession as you please, but do not

break the row by planting two or three sorts.

Now for the actual operation of planting. The land

having been previously prepared, as before directed, it will

only be needful to dig out a very shallow hole for the

tree. Bat dig it wide enough to admit of all the roots

being laid out at full length. If the land, however, re-

quires the application of manure at the time of planting,

the hole should be dug slightly deeper, and a small

quantity of manure placed in the bottom, with a sprinkling
of soil to cover it.

The next operation should be to drive the stakes firmly

into their positions, in the centre of each hole. The
usual plan is to plant the tree first and stake afterwards,

but there are several advantages in placing the stakes

first. You avoid the danger of damaging the roots in
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thrusting tho stako through, and also the risk of dama-

ging the branches in driving it home. It is also ready
for securing the tree immediately on planting, and one

other advantage, which is not the least, is that it enables

you to arrange the rows in perfectly straight lines at

leisure, and permits you to proceed 1'apidly with the plant-

ing when the trees are lifted, thus avoiding the un-

necessary exposure of the roots. If full standards are to

be planted, the stakes should be seven feet long, allowing

eighteen inches to enter the ground, which, if it has

been properly prepared, will be loose to that depth.

They should be stout, and of some wood that will stand for

three years. If only small stakes are used they soon

decay; at the end of the first season many will want

renewing, and they Avill require constant attention and

renewal for several years. It is therefore by far the

most economical plan to provide stout stakes in the first

place.

The trees should then be laid out to the holes ready for

planting, and each tree should be carefully examined as

to its roots. In lifting from the nursery, all the larger

roots will be found to be more or less bruised by the cut-

ting of the spade. All these should be trimmed by a clean

cut with a sharp knife, and any long, coarse roots should

be shortened back. This clean cutting of the roots en-

ables them to quickly form new fibrous roots, and these

rapidly establish themselves in the soil.

There is a right way and a wrong in performing even

this simple operation. Never hold the tree in such a

way that you cut the larger roots with an outside or

vertical cut, but cut on the under-side from the centre of

the ti'ee towai-ds the outside. The cut portion is then

underneath the tree, and lies flatly and firmly on the
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soil, enabling the newly forming 6bres to take a rapid

hold of the ground and radiate over it.

Then one operator should hold up the tree, placing it

to the south-west side of the stake towards the prevailing

wind, whilst the other places on the roots some soil, the

finer the better. See that the roots are well spread out,

and none of them curled back or doubled under the ti'ee.

When covered with fine soil, slightly shake the tree np
and down, to help the soil to settle between the fibres, but

do not lift enough to draw the roots out
;
and here it will

be found very useful to have a small stake with a ronnd

end in one hand, to help to fill in the soil firmly about

FIG. 8. Cor.r.ECT PLANTING.

the roots, which is better and more safely done at this

stage with the stake than with the foot. Then add more

soil, and tread it in, taking great care not to bruise the

stem or any of the roots. Next add a little more manure,
and finish by placing the remainder of the soil on the

sm'face, covering up the tree to the collar, or to the

depth at which it has stood in the nursery. Then gently
tread the whole, leaving it in a mound. Bear in mind
that the object is to place the roots in such a position that

they may extend horizontally, spreading in all directions
in the surface soil, as shown on Fig. 8, and on no ac-
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count plant too deeply, causing the roots to ascend in

growth towards the surface or to perish in the subsoil

(Fig. 9).

Immediately after planting, secure the tree to the stake.

Be careful to wrap round the tree a band of straw or hay,
or a piece of bagging, and tie the stake firmly to it with

strong tar string, making the last tie across the strings

between the stake and the tree, thus tightening the whole

and securing them against the danger of chafing. These

ties will require to be periodically examined, in order to

loosen and re-tie any that may require to be so treated.

It is essential that the tree should be secured firmly

Fin. 9. WRONG PLANTING.

against rocking with the wind, as nothing is more hurtful

to the young rootlets than to be torn from their hold of

the soil by constant motion of the tree
;
and the difference

in growth during the first two or three years between a

firmly staked and a wind-rocked tree is marvellous.

Some planters use two stakes, but this is not really

necessary, provided the one used is sufficiently strong,
and the tree well secured as described.

When the standards are properly planted and secured,

the planting of the bush or pyramid trees between them
is a very simple and straightforward matter. The lines

being already determined, it is only needful with a rod to
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mark the spaces between, to dig holes and plant the trees

in a similar way to that described for the standards. No

staking in the ease of these bush trees will be necessary.

Raspberries are in some cases planted below apple trees,

in which case they should be set out at a distance of four

to five feet from row to row, and twelve to fifteen inches

from plant to plant in each row. But these are more usu-

ally grown in open fields, in which case they are sometimes

planted by placing the sets along the open furrow during
the time of ploughing, allowing the next furrow to cover

the roots. This, however, is a somewhat rough and ready

way of doing it, and not one that can be recommended, as

the plants are frequently driven somewhat out of their

places by the plough, and it is difficult to make good, even

work in this way. A far better plan is to plough the

whole of the land first, and dig holes for each plant in the

ordinary way afterwards. Small holes only are required,

and the line of the furrow may generally be taken as a

line for each row.

Rabbits. One matter will, after planting, require some

care and watchfulness
; namely, the danger of injury to

the trees by rabbits. If there should be any in the

vicinity of the plantation, it is well to be prepared in

time
; and if the plantation is a mixed one, and the

ground entii'ely occupied by the trees, it would be the

cheapest plan to place wire netting round the whole of

the outside. But where standard orchard trees alone are

planted, there are other means adopted which are less

costly, and answer the purpose fairly well. There are

some preparations advertised for painting the stems

of the trees to prevent the rabbits from touching them
;

but these preparations should be used with care, for fear

of damage being done to the bark of the trees. Any
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greasy or sticky preparation covering the bark for a

lengthened period is in danger of damaging it. Where

furze bushes or trimmings from hedges can be easily

obtained, a simple plan is to tie a few of these around

the stem, of each tree; or three or four laths or loose

pieces of bark, which can be obtained from most saw-

yards, will also answer the purpose.

Labelling. Another matter which will require imme'-

diate attention after planting, is that of securing the

names of the varieties planted. It is always well in

the first place to take a plan of the plantation, noting

each row with the varieties planted in the same. This

plan should be carefully preserved in case of any acci-

dent to or loss of the labels in the orchard. Various

plans arc adopted for the labelling of the trees, some

using a number stamped upon tin or lead, with a book

of reference
;
but this means is not always satisfactory,

and it is often the cause of delay and annoyance to

have to procure the book, which is often not at hand

when wanted* It is much more convenient, econo-

mical, and interesting to have each variety distinctly

named in full, the best label for tliis purpose being
Pinches' Patent, which is a cast-iron label with the names

in raised characters, plain and indelible,

as shown in Fig. 10. This should be

attached to a branch of the tree by either

galvanized or lead wire, care being taken

to leave a sufficiently large loop to allow

for the growth of the tree
;
and even

then it is needful to examine the fas-

tenings periodically, and see that no damage is done.

Shelter. If the plantation is at all exposed, it is highly

important to provide some suitable shelter. Wind-swept
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plantations suffer exceedingly, especially when young
and open between the trees. Shelter may be given most

quickly by lines of Lombardy poplar, planted about two

feet apart. Its close upright growth affords a good wind

break, but it is somewhat objectionable on account of its

tendency to draw nourishment from the plants near it.

Therefore, if possible, arrange for a roadway between a

poplar hedge and the plantation, and if the roots are

found to extend across the roadway into the plantation,

they should be periodically cut by digging a trench and

cutting all roots that cross. A belt of fir trees affords

valuable shelter at the outsides, if the position is very

exposed, and in some places damsons are used for this

purpose, and where they are likely to afford sufficient

protection they are the most profitable, as they produce a

paying crop. The cluster damson is the best for this

purpose, and the trees may be allowed to extend them-

selves, with very little pruning, until they form a close

hedge. Standards of these may be planted at ten feet

apart, or, if there is no hedge below, it is best to plant
standards at twelve feet apart, and a feathered tree

between each.

Strawberries.

Strawberries require such totally different treatment

from fruit trees, they are here dealt with separately, as

to planting and management. The best soil for them is a

strong loam with a cool subsoil, but they will flourish in

a great variety of soils. Do not, however, plant them on

dry sand, chalk, or dry gravel. In some instances, how-

ever, they flourish Avell on gravel which has in it a

mixture of clay.

They are usually grown on large open fields, and grown
alone. The soil should be prepared, as for other fruit, by
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extra deep cultivation, but it is not necessary to trench

the land by hand. It can always be done for strawberries

in the open fields by horse labour or steam cultivation.

Above all, let the land be thoroughly clean, and in good

condition, and it should have a heavy coat of manure

before planting, as much as forty to fifty tons per acre.

This should be applied, if possible, several weeks before-

hand, and thoroughly mixed with the soil.

The time of planting is either August or March. The

latter is preferable, unless the planting can be done early
in the autumn to allow the plants to establish themselves

in the soil, otherwise they are liable to be lifted by
winter frosts. To escape this danger many growers pre-

fer to plant in March. The land should be levelled

and rolled before commencing to plant, and marked out

in lines thirty inches apart, and fifteen to twenty inches

in the row. In Kent, where large quantities are planted,

a marker is used, made in the form of a light wheel,

having pegs at the distance apart that the plants are to

stand in the row, and this being pushed along the row

marks the distances quickly and evenly. The runners for

planting are usually selected from strong two-year-old

plants, and they are dibbled in with a setting stick, care

being taken to press the plant firmly to the soil, and not

to bury the crown.

In a short time the young plants throw out strong

runners, which are usually cut off during the first summer,
and to do this they require going over three or four times

at least. The land must be kept clean both by horse and

hand hoeing, and in autumn a mould-board plough is used

to throw a furrow each way between the rows, casting it

towards the plants to protect them and assist drainage.

These furrows are levelled in the following spring by the
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horse hoe, and the ground is kept clean until the plants are

in bloom. Barley or oat straw is then spread between

the plants to keep the fruit clean. The straw can be re-

moved after the fruit is picked, and either stacked away
for future use, or carted to the yards. A good crop is

usually taken the second season after planting. After

the fruit has been picked, the straw is raked off and the

foliage trimmed, and by the second year the land will

require a good dressing of stable manure applied in

autumn. Also soot and artificial manures may be applied

advantageously each year. The duration of the crop is

usually five to six years, after which, the yield declines,

and the plant is not worth retaining.

Varieties of Strawberries.

Sli; JOSEPH PAXTOX. This is at the present time more

largely grown than any other variety, being a heavy crop-

per, rich iii flavour, and Avhat is highly important to the

market grower, stands packing Avell. Consequently it is

more largely used than any other for punnettiug.
VISCOMTESSE HERICAKT DK THUKY. Fine large fruit,

which stands well the wet weather, its abundant foliage

protecting the flowers and fruit. Fine for preserving.
SIR CHARLES NAPIER. A fine late variety, large and

good cropper, and travels well.

ELTON PIXE. A showy fruit, and highly coloured right

through the flesh. On this account it is much prixed for

preserving.

ELEANOR. One of the latest, and on that account useful
;

free grower, and hardy.
LAXTOX'S NOBLE. This variety, though of recent intro-

duction, has come rapidly to the front as a market variety.
It is the earliest out of doors, ripening ten days or a
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fortnight earlier than Sir J. Paxton. This is a great

consideration, enabling the grower to realize good prices,

and it also helps to prolong the season, and to distribute

the work of gathering and marketing more evenly. It is

borne in bunches, and the fruit is very large, round in

shape, and of a high colour. On some light soils it is

considei'ed of somewhat poor flavour and the flesh light

and woolly, but on heavy soil the flesh is firm and the

Havour really good. The plant being a vigorous grower
and a heavy cropper makes it altogether a most profitable

variety to grow.

AFTER CULTIVATION OF ORCHARDS AND
PLANTATIONS.

For orchard or standard trees, if on grass, not irmch

ground cultivation can be given. It is not a good plan to

take crops of hay from an orchard. Long grass during

its growth so shades the ground, and excludes sun and

air, that it is very hurtful to the trees, and causes the

young fibrous roots to decay. It is a far better plan to

pasture such land with sheep, especially if they are fed at

the time with corn or cake. The land then becomes en-

riched instead of impoverished, and a good supply of

nutriment to the trees is maintained. Otherwise it is

needful to apply manure on the surface periodically, in

order to encourage the formation and growth of the

fibrous roots near the surface.

Farther directions as to the fit treatment and improve-
ment of fruit trees on grass land will be found in the

chapter upon renovating old orchards.

If the standard trees, however, ai'e planted on arable

land, it is prefei'able to keep it open, and not to lay it

down to grass for the first few years, but if possible keep
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"it cultivated, manured, and cropped with any green crops,

but not with corn. Such cultivation may be done by

horses, if great care is taken not to rub or damage the

trees, and also not to plough too deeply near to them.

If the trees are set out evenly, and in true lines in all

directions, most of the ground may be covered by such

horse cultivation, by crossing in two or three directions,

but there will always be some ground near to the tree not

moved. This must be treated by hand. It will require

hoeing in summer to keep clear of the weeds, and should

be forked over in the winter, or dug lightly with the

spade.

MIXED PLANTATIONS.

The cultivation here will much depend upon what is

planted, and how closely. If bush apples, pears or plums
are planted, with no strawberries between, it will be pos-

sible to use the hoe or scarifier for the first year or two,

but it is hardly possible to use the plough to advantage in

such plantations. If the intervening land between the

trees be filled up with strawberries or other more perma-
nent ground crop, hand cultivation entirely will have to

be resorted to. In any case the work will have to be done

principally by hand. This weeding, forking, and digging
of the plantations is usually performed by piece work,
the prices of which are given in Chap. VII. 'Manure is

applied according to the nature of the soil, the crop, and

the growth of the trees. It is well to arrange this, if

possible, in rotation
; taking, for instance, the third of a

plantation each
year.
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CHAPTER VI.

PEUNING.

On this question there is considerable diversity of.

opinion, and rightly so, for it admits of it. The condi-

tions under which the pruning is performed are so

different that the same practice under varying conditions

leads to widely different results. Therefore, study first

all the circumstances affecting the case, then proceed

accordingly.

I will now endeavour to indicate some of the points to

bo studied, with directions for treatment in particular

cases.

Standard and Half Standard Apples at the time of Plant-

ing. Supposing you have obtained trees which have been

properly treated in the nursery, you will have a head

varying in size according to the age of the tree. The

considerations that would govern you as to the amount of

pruning to be given at planting would be these : the time

of planting, the condition and quality of the ground, the

age and the formation of the tree, and to some extent

the variety. If the tree is young, with a head of only

young growth, you may generally shorten back pretty

hard, especially if planted in autumn in ground that is

rich, and in good condition. In such a case yon may
cut back at least two-thirds of the growth, and always
cut clean away any surplus number of branches. The

effect of this pruning under the above conditions will be

the production of good strong growth, and the formation

of a strong foundation for the future tree. But supposing
the tree to be older, and one that has in the head older

wood, upon which there may be already some fruit buds
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it is necessary to be much more sparing with the knife,

not cutting back more than half of the young growth of

the leading shoots. Should there, however, be too many
of these, cut away all surplus ones, in order to keep the

centre or foundation of the tree well open. A standard

tree of four or five years' growth, that has had proper
treatment up to that time, would have already a good
foundation with considerable wood in bearing condition.

In this case it would be the greatest folly to adopt the

old, and still too prevalent, practice of cutting in the

growth almost to the main stem, and would be undoing
at least the work of two years, and simply losing so much
time. The object which should constantly be borne in

mind is to obtain the largest tree in the shortest time

with the greatest extension of branches.

The old system of continued hard pruning for sevei^al

years certainly has the effect of producing abundance of

strong giowth ; but it is so much growth in the wrong
place and to a wrong purpose. This annual shortening
causes the tree to become what is known as mop-headed,
with a quantity of rank wood growth closely matted to-

gether, half of which has to be entirely cut away. And
the again i*epeated shortening in the absence of fruit buds,
which cannot form under such treatment, causes only a

fresh outburst of useless side growth.
To Summarize. If the trees are young, the ground is

good, and the planting done in autumn, you may venture
to prune tolerably hard

; but if the trees are older, or the

ground not so rich, or the planting thi'ough any circum-
stances delayed until the spring, be very sparing of the

knife; cut hard the first season only when all the cir-

cumstances lead you to expect a response to the knife in

good strong growth. Otherwise wait until the following
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season, when the tree will have established itself firmly
in the soil, by getting a good root hold, and will then

bo in a better position to answer to the knife. It is

frequently seen that when trees are planted under any
adverse circumstances, and pruned close at the time of

planting, and especially when a dry season ensues, such

trees present the appearance of mere stakes, and the root

action will be much slower and much less through the

restriction at the top. It is better to err on the safe side ;

which is, 1 firmly believe, to wait until the tree has taken

hold of the soil and commenced its root action.

Having so pruned the tree in the first place, as to form

a good foundation and a well-balanced head, the after

treatment required is very simple. Remove completely
all surplus branches. Keep the head well opened to

admit all the sun and air possible to ripen and perfect
the fruit, and also the very important, but much over-

looked, point, to allow of the proper ripening and

maturing of the wood and of the fruit buds. Remove any

surplus side growth, thereby encouraging the formation of

fruit spurs upon all the leading branches. In shortening

the main branches, always cut close behind an underneath

or outward pointing bud, and not to the top or inward

one.

Standard pears and plums require very much the same

treatment as that described for apples. Cherries, how-

ever, should have the knife used very much more

sparingly, and after the first year or two require no

shortening and very little thinning. There is great

danger of gumming by the free use of the knife
; and, if

the branches are allowed to extend, they are soon covered

with fruit spurs, which, producing abundant crops, check

and regulate the superabundant wood.
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Bush Apples. In pruning this class of tree, a great deal

will depend upon the variety, some growing so much

stronger than others. In the first place, taking a variety

that makes but little growth, all the pruning that is ne-

cessary when the tree is procured, supposing it to be two

or three years old, and the number of shoots from four

to eight, will be as follows. The main object will be to

open the centre of the tree. This is done by simply

cutting the shoots that may be crossing each other to

within two or three eyes of the base of the shoot. The

leading branches may then be cut back about two-thirds

of their length to an outer bud. This may be repeated
each succeeding year, bearing in mind the form of the

tree desired. The result of the pruning will have been

to stimulate wood growth and the formation of fruit

spurs. A tree with the centre well opened, fully exposed
to the sun and air, is capable of producing large and fine

flavoured fruit.

With regard to the stronger growing varieties, the

pruning will be much the same, only that the leading

shoots will not require to be cut back so closely as the

weaker growing kinds
; they must be allowed moi'e free-

dom of growth, which will result in the development of

fruit spurs instead of rampant wood growth, and when
once in fruit they will check themselves naturally. When
the trees have reached the height of from four to six feet

the leading shoots may be cut back more closely, with

the view of keeping the tree down, and not so much ex-

posed to the wind, or well below the standard trees above

them. In many fruit gardens along the south coast, and
in other exposed situations, the trees are trained as open
bushes, and allowed to reach the height of six to eight

feet, when they are pruned to an even height, forming flat
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tops of a uniform height. This affords the greatest possible

protection to the individual plants, as the storms sweep
over the level tops with comparatively little harm.

Bush Pears. This form of tree is usually being worked

on the quince stock, and requires very little pruning when
once the bush is well formed, and this stock should always
be used for this form of tree, unless the soil be very light

and dry. The trees are usually planted at from two to four

years old, having from four to eight branches, about two or

three feet in length. The first pruning should be to cut

back these shoots to about one foot from the base, Avith the

result that each will throw out two or three good leading

growths. The subsequent pruning would be to shorten

the leading shoots, and leave a few smaller branches as

the tree extends, always keeping the centre of the tree

open and clear from surplus growth.
Gooseberries. These require rather hard pruning for the

first year or two. Thin out any surplus shoots, and shorten

the remainder by at least half their length. In cutting, they

require exactly contrary treatment to that of the standard

trees in this respect. Cut behind the upright bud, the

object here being to lead the branches as upright as pos-

sible, and to keep them from drooping to the ground, this

being the general tendency with the most prolific goose-

berries, the weight of the fruit soon bringing the branches

down. Subsequently allow the main branches to extend,

but keep them a good distance apart. Shorten all side

growth to within two or three eyes of the main branch,

to encourage the formation of spurs ;
but as the main

branches extend, allow some side growths to remain and

also extend, where space will allow. Always keep the tree

sufficiently open to permit the hand to pass freely to the

centre for gathei'ing and pruning purposes. Gooseberries
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fruit not only on the spurs, but also upon well-ripened

wood of last year's growth. By keeping the trees well

opened it allows them to fruit on the inside as well us at

the extremities. Summer pinching may be adopted to

advantage, as it assists in ripening fruit, and also in the

formation and maturing of fruit spurs. Do not allow

gooseberries to fruit much for the first season or two, and

what fruit there is should be gathered green, which does

not so much exhaust the tree.

Currants. These may be treated much in the same way
as described for the gooseberry, only keep the tree more

open, with greater spaces between the branches. Strong

fruiting spurs are formed upon old wood, producing, upon

thinly dispersed branches, large bunches of fruit thickly
set in clusters, so thick indeed that they hang in pei--

fect masses from the branches. The fruit is also

developed fully, and is much more easily and quickly

gathered than when allowed to be more thinly dispersed

upon crowded trees. Summer pruning of red currants

is most useful. Shorten all useless side growths in June.

Then all that is required in the winter pruning is to cut

back the remainder of the summer pinching, to within

one or two eyes of the branch, and to shorten the growth
of the leading branches by half or two-thirds. This treat-

ment sounds somewhat severe, but it is the most satis-

factory one.

Black Currants. These require entirely different treat-

ment from the foregoing. Whereas the red currant foi-ms

fruiting spurs, the black currant does not, but fruits prin-

cipally on the young wood. Therefore the growth may
be allowed to remain much closer together. Remove all

weakly shoots and immature growth, and leave much
of the strongest of the current

year's growth at full
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length, the older branches being removed to make room

for the young growth, and to keep the tree sufficiently

open and properly balanced. They may be allowed to

spread low and to extend to large buslies.

Raspberries. When the canes are planted, they are at

once shortened to within about nine inches or a foot of the

ground. This will cause them to throw up two or three

strong canes the following summer. The after pruning

required is the removal of all spent fruiting canes in

autumn. Then, during winter or spring, remove any sur-

plus young canes by cutting away close to the ground,
and shorten the remainder to about two to four feet from

the ground, according to age and strength of stool. In the

case of some of the taller varieties, however, it is neces-

sary to leave them longer, in which case they are usually

tied together for support ;
but for open field culture, where

they are not staked, it is needful to keep them short, so

that they may support the weight of the fruit.

THE BEST TIME TO PRUXE.

There is some difference of opinion as to this point.

But theory has to give way to practice, and probabilities

to possibilities. To those who have large plantations to

deal with, it is not possible to do it all at one time
; but

the work has to be extended over a considerable period,

and to be pel-formed according to labour available, and

as other work will allow. It is usually commenced

immediately on the fall of the leaf, and continued through
the winter months

;
but where it is possible to get it done

in a comparatively short period, there is no doubt that

the safest time to do it is after the turn of winter, when
the severest weather is past, say about February.

In some seasons, when the weather is favourable to late
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growth, which is followed by immature and badly ripened

wood, and when the pruning tinder such circumstances is

done in autumn, the severe winter following will damage
much of the wood, and cause gaps and vacancies in

the trees
; whereas, if the pruning is deferred until the

spring, any such damaged wood can be removed, and the

sound wood selected for retention. Therefore, where

pruning has to be commenced in autumn, select the

hardiest kinds and the best ripened wood to operate

upon first, and such as is also most sheltered. The wood
and pith ai-e more liable to damage when the pruning has

taken place ;
but when pruned shortly before the sap

rises, the wounds quickly heal.

CHAPTER VII.

COST AND RETURNS PER ACRE.

DISTANCES FOR TREES AND QUANTITIES PER ACRE.
Distance. Ntimber

Feet. per Acre

Standard Trees, Apples, Pears, Plums 24 ... 75

With Bush Fruit, Gooseberries or Cur-

rants, between Standards 4 ... -2,647

With Bush Apples, Pears, or Plums
between 6 ... 1,135

Or Bush Apples, Pears, or Plums, if

on richer soil 8 ... 605
Or Standard Trees 21 99
Bush Apples, Pears, or Plums between 7 ... 814
Or Standard Trees ... ... ... lg 134
Bush Apples, Pears, and Plums between ... 1,076
Or Bush Apples, Pears, and Plums be-

tween 9 40!
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DISTANCES, IF EACH GROWN SEPARATELY.
Distance. Number

Standard Apples, Pears, or Plums, on.

poor soil ... ... ... ...

Standard Apples, Pears, or Plums, on

better soil ... ... ... ....

Standard Apples, Peai-s, or Plums, on

rich soil ... ...

Standard Cherries ...

Bush or Pyramid Apples, or Pears on

Dwarfing stocks

Bush or Pyramid Apples, Pears, or

Plums, stronger grown on free

stocks and rich soil

Filberts

Currants and Gooseberries on poor soils

Currants and Gooseberries on richer

soils...

Raspberries, 5 ft. rows by
Raspberries, 4 ft. rows by
Strawberries, 2 ft. 6 in. rows by

Feet. per Acre.

18

21

24

30

134

99

75

48

1,210

537

302'

2,722

1,742

4,840

6,987

11,000

17,400

COST OF TREES AND PLANTS,

This varies considerably, according to ago and quality.

Standard Trees of Apples, Pears, Plums, and Cherries,

from 5 to 10 per 100.

Half Standard Apples, Pears, Plums, and Cherries,
i to 7 10.?. per 100.

Bush Trees of Apples, Pears, Plums, and Cherries,

from 2 10,?. to 5 per 100.

Pyramid Apples, Pears, Plums, and Cherries, from 5

to 10 per 100.
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Gooseberries, from 10s. to 15s. per 100.

Currants, Black and Red, from 8s. to 12s. per 100.

Raspberries, from 25s. to 35s. per 1,000.

Strawberry Runners, from 6s. to 10s. per 1,000.

COST OF PREPARING LAND.

Steam cultivator, twice over, including coals and water,

30s. to 40s. per acre.

Double ploughing with subsoil plough, 30s. per acre.

Digging, one spade deep, 4d. to GtZ. per rod, '2 13s. -id.

to 4 per acre.

Digging, two spades deep, Is. to Is. ()d. per rod, 8 to

12 per acre.

COST OF CULTIVATION AND PRUNING.

Digging between trees with spade or fork, 20s. to 30s.

per acre.

Hoeing according to \veediness, 20s.

Pruning Standard Trees, 20s. per acre.

Pruning Black Currants, 18s. per acre.

Pruning Red Currants, 22s. per acre.

Pruning Gooseberries, 25s. to 30s. per acre.

Pruning Raspberries, 9s. to 12s. per acre.

COST OF PICKING FRUIT, AND YIELD PER ACRE.

For these figures I am indebted to Mr. Cecil Hooper,
who has carefully collected the information from many
Kent growers.
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yards; and calculating an acre of such trees 8 feet apart,

or 681 per acre, the gross return would be 204 per acre

yearly.

CHAPTER VIII.

BENOVATING OLD ORCHARDS.

Many of the old farm orchards in this country are in a

most deplorable condition, the result of utter neglect,

lack of knowledge, or want of care, and probably in many
cases the three combined. Do not, however, too hastily

condemn, cut down, and grub up such orchards, but care-

fully examine their condition. See whether sufficient life

and vigour remain in the trees to pay for an attempt at re-

suscitation. Remember the time that it takes for fruit trees

to grow and develop before arriving at maturity. If the

trees are not too old, and the situation is at all promising,

and the soil suitable, or capable of improvement, spare

the trees. I have seen some wonderful transformations

in such orchards after a year or two of careful attention.

First ascertain what varieties the orchard contains. If

they are suitable, and worth retaining, by all means keep
them. Such trees should during the autumn or winter

be carefully treated in the way of pruning and cleaning.

Cut away all interlacing branches, and do it with no

sparing hand, laying all parts of the tree sufficiently open
to admit the sun and air. Entirely remove branches

where they are too thick, and clear away all superfluous
and twiggy growth, leaving sufficient young growth and

blossom buds for future cropping, and especially retain

all the fruit buds and spurs which are closely set upon
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the leading branches. But a word of caution is here

needful as to some varieties, such as Devonshire Quar-

renden or Worcester Pearmain, which fruit only on the

terminal buds of the current season's growth.
In cutting away branches, where it is needful to use a

saw, cut as close as possible to the union, taking great
care not to allow the branch, in fall-

ing, to split and tear away a portion
of the wood or bark. To avoid this,

cut round the under side of the

branch before sawing through from

above. In every case of using the

saw, be very careful to trim off all

roughness left by the saw with a

sharp knife, and finish with a clean

cut of the bark round the outside.

This should be done in order to allow

the wound to heal over as soon as

possible by the growth of fresh bark,

which it will rapidly do after a clean

cut as above directed.

In thinning some of the outer

branches which are difficult to reach

by hand, it will be needful to use one

of the pruning appliances for this

purpose, one of the best being the

one shown (Fig. 11). But it is always

best, where possible, to use the knife
;

and in the case of all small growth
let each shoot be shortened with a

clean cut behind the bud. Two useful

hand pruners are also shown (Figs.

12 and 13). FIG. 11.
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FIG. 12. FIG. 13.

In the case of any tree

which is known to be of a

worthless or inferior variety,

if of apples or pears, it de-

serves consideration whether

such trees are sufficiently

young and vigorous to be

worth re-grafting. If they
are fairly healthy, and not

too old, considerable time

may be gained by re-grafting.

To prepare for this operation,

select three to six branches

of moderate size, shortening

them back to within two or

three feet of the main stem,

cutting clean away any large or crooked branches. The

trees may be thus prepared at any time during winter.

The grafting must, of course, be done in the spring, when
each of the branches left may be grafted with some ap-

proved variety.

Crown or rind grafting is the mode usually adopted.
The scions should be cut in February, and firmly bedded

in the soil. These scions, or future grafts, should be

selected from strong, well-ripened wood of the last sea-

son's growth; and it is very important that they should

be taken from trees that are healthy, and free from canker

and other diseases. Some of the diseases, canker particu-

larly, are well known to be hereditary, and if existing in

the tree from which the scion was taken, would probably

re-appear in the grafted tree after two or three seasons'

growth.
The scions having been previously cut and prepared as
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above, it is best to leave the actual operation until the

flow of sap is fairly brisk. Select the scion and cut into

the length, leaving two or three buds above the point of

insertion. Then cut the lower half with a sloping splice

cut, ending in a wedge-shaped point. A small notch

should then be cut in the upper part of the splice to rest

on the stock. If the stock has five or six branches of but

moderate size, one graft only should be inserted in each,

and should be placed upon the upper side. Make one

clean upward cut through the bark the length of the

splice on the scion, and

raise it on one side with

the spatula of the knife.

Then slip the scion under

the bark until the shoul-

der, as shown in Fig. 14,

rests upon the stock, or

end of the branch that

has been cut off. Then tie

firmly round, and cover

the union and the end of

the stock with clay or

grafting wax. The latter is best for standard trees. A
good preparation may be bought ready prepared, called

L'homme-Lefort grafting wax, which can be obtained of

most seedsmen or sundriesmen, or it may be made as fol-

lows : One part of suet, two parts of Burgundy pitch,

four parts beeswax, and three parts of turpentine. Melt

over a gentle fire, and mix together, adding more turpen-
tine if found needful. Apply with a thin lath, taking
care to completely exclude the air from the wounds. If

only two or three large branches are left on the stock

two grafts may be inserted in each.

FIG. 14. CROWX GRAFTING.
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The following are a few strong-growing apples suitable

for use in re-grafting :

Bramley's Seedling, Blenheim Orange, Ecklinville,

Golden Noble, Hawthornden (New,) Loddington, Lord

Derby, Lord Grosvenor, The Queen, Warner's King,

Winter Queening, Tower of Glamis, Alfriston, Frogmore

Prolific, Worcester Pearmain, Professor.

Care must be taken to untie the graft before damage
is done, as such trees having superabundant sap are apt
to swell very rapidly when the graft starts, which graft

will require some support for the first year or two to pre-

vent it from blowing out. This can easily be done by

tying a small stake to each branch and securing the graft

to it. Trees thus treated, if grafted "with a good variety,

will often bear the second season, and in four years' time

make good progress, and I have seen them in some cases

bear bushels of fine fruit. It may also be mentioned

here, that in some cases where trees are considerably

cankered, this plan of re-grafting with a healthy^ vigorous

variety, will give back new life, health, and vigour to the

tree. In the case of plums and cherries, re-grafting will

not answer, the severe cutting back causing them to gurn.
Another condition in which trees are usually found in

old orchards, is one in which they are covered with moss

and lichen. The first care of the cultivator should be to

remove this. It may be done in the following manner.

Obtain fresh lime,
(
which, when it is slaked sufficiently

to run into perfect dust, should be applied to the trees

as fresh and hot as possible, throwing it amongst the

branches upon a moist and damp day. When thus thrown
into the trees it will ascend in clouds, and the branches

and moss being wet, the dust will adhere to them, and it

will soon cause the moss to loosen and fall off. Or the
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lime may be dissolved iu water and applied to the trees

with an old garden pump or syringe, which has the same

effect. Then scrape off from the stem and the larger

branches all the old and loose bark. This may be done

by a small hoe or piece of iron hooping. Such loose bark

is a receptacle and safe retreat for all kinds of insect

pests, and when it is removed the bark should be washed

with a mixture of lime, tobacco juice, and quassia; and

if thus dressed, it will soon present a clean, bright, and

healthy appearance.
As to the improvement of the ground, and the treat-

ment of the roots of such trees, much may be done in this

direction. There are some who advocate severely cutting
back the roots by digging a trench a few feet from the

stems all round the trees, and filling in this trench with

fresh soil. The addition of the fresh soil undoubtedly
does good by supplying the tree with fresh nutriment

;

but by cutting back the roots in the way named, I con-

sider that as much harm as good is done by it, and the

tree is considerably checked in growth for one or two

years. A better plan is to dig the surface round the trees

for a space of six or eight feet from the stem, but on

no account let this digging be too deeply done. Merely
turn over the turf, if there is grass below the trees, to a

depth of three or four inches, the object being not to

cut away or disturb any of the roots, but to feed,

strengthen, and encourage them. The mere opening of

the soil, and allowing the sun and air to penetrate, is

in itself of some advantage, but ifc should be followed

up by the application of suitable manure on the surface.

This will encourage the formation of fresh fibres, which

will soon result in a general improvement in the tree

throughout. In some cases I have seen this digging
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carried out far too vigorously and too deeply, thus cut-

ting away a great portion of fibre and smaller rootlets

which are the most valuable, and in the best position

of all for the production of good fruit. This digging

to too great a depth again checks and retards the growth
of the tree until it has had time to recover from the effects.

Sometimes, in the case of large orchards, the plough is

used in breaking up the turf. It answers the purpose in

a somewhat rough way, but there is the danger of going

too deeply, to the damage of the tree as above described,

and in using the plough it is also important to turn over

the whole of the ground between the trees. Therefore,

some amount of hand labour has to be resorted to as well,

and I doubt whether there is much saving by the use of

the plough in this case.

Immediately on breaking up the ground, apply a

moderate dressing of fresh lime. This will be found

beneficial in many ways. It is not only a commodity
which is very necessary to the healthy growth of fruit

trees, especially of apples, but it helps to decompose the

vegetable matter in the freshly turned soil, thus preparing
it for the food of the tree, and also to destroy many grubs,

larvae, and other insect pests. Soot may also be applied
in the same way with considerable benefit. It is a

valuable agent in producing colour in the fruit. If this

digging up and dressing with lime is performed in the

autumn, it will be well not to apply manure until the

spring. This may be done by spreading over the surface

a good coating of farmyard or stable manure. But if

these are not easily obtainable, recourse may be had to

other valuable materials, such as shoddy, furriers' waste

clippings, and tanyard -refuse. These all contain valuable

elements of fertility, and are most of them lasting man-
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ures. Other artificial manures may be applied ;
but in

using these, it is needful to study the natural composition
of the soil, and also to note what particular ingredients

may be absent or deficient, in order that these only may
be supplied. See also Chap. II.

The effect of this breaking up of the soil and manu-

ring round the tree is wonderful. You immediately see

vigorous healthy growth of wood, and followed by fruit

in most cases double or treble the size of that produced

by the neglected trees. Whilst the thinning of the wood
and opening of the trees, allowing sun and air to pene-

trate, in addition to the application of lime, soot, phos-

phate and oxide manures, the ripening and colouring of the

fruit will be properly performed ;
and instead of having

a quantity of small, colourless, immature fruit, you will

have a greater bulk of good, sound, highly-coloured pro-

duce, properly matured, and such as will command a good

price in any market.

CHAPTER IX

GATHERING, PACKING, AND DISTRIBUTING.

NEXT in importance to growing the fruit is the matter

of gathering and disposing of it. In the first place, as to

gathering. There has been in times past, as to farm

orchards, little science or care displayed in gathering the

fruit. The plan adopted might be picturesque, and might
answer the purpose where only small fruit was grown for

cider-making, but it is not one that can be adopted where

good fruit is produced. The old style of scaling the trees

with ladders, and shaking down the fruit, would only do
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where it was of little value. In the most vigorous shaking

given to the trees there were always a few stragglers

who survived the shock, and these Avere dealt with by
the use of a long pole. Such a method is only admissible

in the case of fruit intended for cider-making.

TIME TO GATHEK.

As to the early varieties and those intended to be sent

direct to market, it is important to gather them as early

as possible, and many of them may be gathered even

before they are ripe, as allowance has to be made for the

time that must elapse between gathering and the con-

sumption of the fruit, and many of these early varieties

ripen very quickly after gathering and last but a very
short time in a fit condition for use. Even some of the

later or mid-season varieties may be gathered before they
are ripe under special circumstances. For instance, if

the crop should be somewhat short and prices high early
in the season, it will in some cases pay the cultivator to

gather some varieties even before they have attained

their full size. One of the varieties that will often pay
for treating in this way, is the Warner's King. Bat
this matter can only be determined by the condition of

the market at the time.

In gathering fruit, especially apples and pears, to be

stored for mid-season or late use, it is needful to allow

them to remain on the tree until fully matured. A
general fault in gathering for storing is perhaps to gather-
too early. This results in the fruit shrinking in the

stores, causing the rind to shrivel and giving the fruit

a soft, leathery, and unattractive appearance, besides

being of poor quality through not having been properly

supplied with the juices and saccharine matter which
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are formed during the later stages of development, and

which, are essential to the good keeping and good quality

of the fruit.

All soft fruits, such as plums and cherries, must of

course be gathered as soon as ready.

The operation of gathering from the tall standard trees

requires more care than is usually bestowed upon it. The

fruit may be gathered into a bag slung over the shoulder

by a cord from corner to corner, leaving the mouth open,

but in using such bag great care is needed not to bruise

or damage the fruit, and it is far better to use a small

handled basket. Such basket may be slung from the

ladder by a simple pot-hook, and the fruit will not be

so much in danger of being bruised. Avoid placing a

ladder against the tree, but use one with a wide base,

with a pole hinged to the top for support.

PACKING THE FRUIT.

Apples, pears, and plums are mostly sent to market

in baskets known as sieves and half-sieves. The fruit

should be at once graded and sorted, each sort being

kept distinct. This sorting and grading is an important

operation, and is one that is much neglected in this

country to the great loss of the grower. It is frequently
the case that fruit from farm orchards is gathered and

all varieties are mixed together, very little, if any, atten-

tion is given to grading, and it is sent to market in this

condition, often with early, mid-season, and late varieties,

cooking and dessert, large and small, in one mixture.

It is not surprising that foreign apples are preferred to

English when this is the case. Who can cook such a

mixture of fruit as this ? Foreign apples, on the other

hand, being cai*efully graded, and only one variety to-
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gether, the cook knows exactly what she has, and the

cooking quality is uniform.

Smaller packages than half-sieves may be adopted

with advantage in the case of the choicest dessert kinds.

We may learn much from the French in respect to the

packing of such fruit. The careful and tasteful way in

which they send their fruit to market, and the attractive

form in which it is packed and displayed, have a great deal

to do with the favour which it finds with consumers; and

FIGS. 15, 16, 17. CHIP BASKETS.

the adoption of similar modes in this country will be

found to pay well. Such specimens of choice fruit as

may be selected in gathering, should be packed in small

packages. Many such packages of a suitable nature are

now made at very reasonable prices.

Soft fruits must be dealt with as they ripen. It will

pay to gather all the best quality and pack in small

punnets ready for retail purchasers, or in small square
card boxes or square chip baskets. These are made to

fit into larger packing cases, in which they are forwarded

to the agent o;- salesman. (Fig. 15.) If fruit thus packed
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is good and even in quality throughout, the buyers soon

find it out, and purchase accordingly. One great advan-

tage in thus packing the fruit is, that the small purchasers

get the fruit without its being re-packed, and no handling

is needful from the time it leaves the garden to its arrival

at the consumer's.

After selecting the largest and best in this way, the

smaller fruit of raspberries, strawberries, and currants

will be almost as good for preserving purposes. These

are picked into peck baskets, and raspberries into small

tubs. Some large growers, who have a quantity to dis-

pose of, will contract with a jam factory months before-

hand, and in some cases for a succession of years even, at

fixed prices/ the fruit, of course, being gathered and sent

in as it becomes ready.

PhimSj being also soft fruits, are treated in the same

way ;
but I would strongly urge growers to take much

more pains with the choice dessert plums, in the way of

packing them in small light baskets or boxes, putting
them up in an attractive and tasty manner, so that they

may be handed to the consumer without being rubbed

and mauled about by the various hands they may pass

through.
Pears. Here again the choice dessert vai'ieties are

worthy of much more care in packing than they receive

at present. For this small shallow boxes may be used,

the fruit being packed closely in single layers, placing

a small quantity of soft material at the bottom of the

boxes, with a little also between each fruit, wedging each

layer tightly together ;
then fill up with some soft mate-

rial on the top, so that the lid presses firmly on the fruit.

This is important, in order to prevent the fruits from

moving and rubbing each other. Boxes of proper dimen-
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sions can easily be obtained of packing-case makers afc

a moderate price. The best and cheapest packing mate-

rial to use is wood wool, specially made for the purpose.

It is light, elastic, and clean, and made of wood which is

free from smell.

Apples. The choicest dessert apples may also be

packed in the same "way, and for really prime dessert

fruit would pay for the cost of packing. It is not neces-

sary to use tissue paper in which to wrap each fruit of

apples and pears, as wood wool is so clean that it; adheres

but very little to the fruit
;
bnt at the same time with

really good specimens it is desirable to do so. A little

labour, with the small cost incurred, is well repaid. Ever

bear in mind that dessert fruit should be made to look

as clean and attractive as possible. A little taste dis-

played in the packing of each fruit with white or tinted

tissue paper, and the boxes margined with ornamental

paper, often ensures a ready sale for foreign fruit of even

second-rate quality. The dressing and packing of choice

fruit can easily be done at the homestead by women and

children, who with a little practice soon do it quickly and

well.

As to the more bulky fruit which has to be sent to

market in large quantities, such as apples and pears, two

things are most essential
; namely, to keep the sorts dis-

tinct, and grade the fruit to even sizes. This cannot be

emphasized too much. A basket of apples or pears with
several sorts mixed, though each may be equally valuable

by itself, would be of considerably less value in the

market than a basket of each variety separate. And
never top up the basket with larger selected fruits

;
for

although this is a common practice, it brings its own swift

reward. It is immediately detected and, suspicion being
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aroused, prices rule accordingly. Therefore here, as in

all other things, honesty is the best policy. To grade the

fruit, empty the baskets out on the tables, or trays made
for the purpose, lined with thick felt to prevent bruising.

The sorter then, with the fruit in front, draws it forward

and passes the various sizes to right and left into the

different cases, putting into a separate basket any diseased

or inferior fruit.

DlSTRIRUTIOX.

The mode adopted with regard to the marketing and

distribution of fruit must be determined by each grower

according to his individual position and circumstances)

the quantity and variety of the fruit grown, and the cha-

racter of and distance from market. The employment of

a fruit salesman as an agent in distribution is in many
cases needful, but the less you have to rely upon the

middleman the better. In all cases endeavour to make

your arrangements for the sale of the produce as soon as

you can estimate the crop, which can usually be done

many weeks before the time. Arrange, where prac-

ticable, for direct supply as far as possible. Growers

who have sufficient energy and perseverance to arrange
for a direct supply to hotels, restaurants, clubs, and even

some private houses, will in many cases find it advan-

tageous to do so. In this case the small boxes, baskets,

and crates as described previously may be employed,
and they may also be used to advantage in the case of

supplying retailers in small towns; and where this is

at all practicable, it is better to adopt such a plan than

trust to sending large quantities at all times to London.

As the result of concentrating such enormous consign-

ments to London in plentiful seasons, good fruit can fre-
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quently be purchased in the streets of that city at a much

lower rate than it can be bought in many of our provincial

towns within a short distance of the growers. Therefore

the question of the most suitable market to which to send

the fruit requires careful consideration, in order to avoid

waste of capital, inadequate profits, and loss or deteriora-

tion in the food supply of the people.

In the case of a number of small growers residing in

the same district, much might be done to mutual advan-

tage by co-operation in the matter of distribution, not

only as to conveyance, but in finding and arranging for

the supply of the best markets.

There are three methods of transit adopted road, rail,

and water. The Road, where it is practicable, is un-

doubtedly the best, possessing the advantages of delivery

direct from the garden or orchard to the salesman, dealer,

or consumer, in the freshest possible condition. Another

advantage in thus sending in cases, where large quantities

are grown and heavy vans are employed in the delivery,

is the usual practice of loading back with manure, which

is always required by the grower, and is usually obtained

very cheaply in the neighbourhood of delivery ;
also empty

baskets, punnets, and cases are brought back by the vans.

But besides this delivery of large quantities in heavy

vans, much more might be done than is at present the

case, in the delivery to consumers or retailers by light

vans. This is especially the case in provincial towns

where an enterprising grower, willing to take the trouble,

may send regularly to customers supplies of fruit, over a

lengthened period ;
and in some cases this may be com-

bined with othef produce of the farm or garden, such as

eggs, poultry, butter, and vegetables. Consumers would

gladly avail themselves of such regular supplies fresh
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from the grower, and growers would reap the benefit in

securing the best prices.

Water. There being only a very limited number of

growers so situated as to have an opportunity of using
this mode of conveyance, it may be dismissed with only
a few words. Even where it exists, it is seldom available

for soft and perishable fruits. Some of the Kent growers

living contiguous to the river have tried it
;
and although

it is less costly than either road or rail, it was found to

be too slow, and occasionally caused considerable loss by

arriving too late for intended markets.

Rail. Hence the great bulk of fruit sent to market at

a distance of more than a few miles from the place of

production is conveyed by rail. Much fruit is sent in

this way long distances, from south to north and north

to south, according to times and seasons ;
and it is a pain-

ful fact that much fruit is deteriorated in quality and

value through being crowded in transit in unsuitable

railway trucks, which have no proper ventilation. The

weather being frequently hot at the time, fermentation

rapidly sets in, and the fruit is quickly affected.

This not only concerns the grower, in the price realized

for the fruit, but the consumers receive it in a deteriorated

and unwholesome condition.

I had the opportunity to note the marked difference in

the keeping of fruit in different temperatures, when assist-

ing to carry out some experiments on behalf of the Royal
Horticultural Society, as to the time that fruit could be

preserved fresh in cold storage. We found that such

perishable fruits as strawberries and cherries could be pre-

served fresh and sound for several weeks in a uniformly
low temperature, the nearer to freezing point, without

being quite so, the better. Therefore, if railway companies
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could be induced to provide trucks constructed with a

cold air chamber, it would be a great advantage, and

growers would not mind paying a trifle higher charge to

ensure choice fruit being conveyed in prime condition.

Here again we may learn from the Americans, for they

have vans thus constructed, and these make up their fruit

trains. These trains bring ripe and luscious fruit from the

Southern States and California, hundreds, and even thou-

sands, of miles, in fresh and sound condition, to the Eastern

States. We want similar arrangements in this country
to convey strawberries and other ripe fruit from the

southern counties to the northern towns
;

and when
the strawberries are over in the south, to convey late

strawberries from Scotland to London and other southern

towns.

CHAPTER X.

STORING, PRESERVING, ETC.

The term "
storing

"
only applies to such hardy fruits as

will keep in their natural condition for varying periods
after gathering, until fit for use, and applies practically

only to apples and pears, with the exception, of course,

of nuts.

Apples. There are many varieties of these that will keep
in a good sound condition for many months under favour-

able conditions, and that apples thus preserved usually com-
mand a much higher price is well known. By provid-

ing the means of thus prolonging the season of supply
the grower is enabled to a large extent to choose his time

for marketing, and those sorts that can be held until
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spring in good condition are readily purchased at far

higher prices, and when they can be kept until the

American supply has become exhausted they realize high

figures. Hence it is highly desirable that, -where late

apples are grown, some proper means should be provided
for keeping them until they arrive at their best value.

What are the conditions required, and how they may
be provided, I will now try to explain. The first con-

dition is, that they should be inaccessible to frost, except

it be occasionally two or three degrees. Secondly, the

FIG. 18. APPLE STORE.

temperature should be maintained as equable as possible,

and not exposed to any sudden rise or fall. Thirdly,

they should not be too dry. Fourthly, some means of

ventilation should be provided when required.

The easiest and cheapest mode] of accommodation must

of course depend upon the resources that each grower has

at hand; but the needful conditions are more easily and

cheaply provided than many imagine. A cave in a chalk

bank or a sand-hill makes an admirable apple store, where
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all the requirements are present except fitting up the

needful shelves. Where this is impracticable, it is some-

times the case that a barn or other farm building may be

easily converted into a suitable store by the construction

of an inside lining of match-boarding, the intermediate

space being filled up with sawdust, straw, or sedge hay.

Where, however, none of these means exist, a simple

store may be made as follows. It is best explained by
the illustration (Fig. 18.) Mark out the ground for the

building, 10 ft. wide, and length according to requirements.

Then excavate the soil to a depth of 18 in. or 2 ft., accoi^d-

ing to the means of thorough drainage. Next build a

wall 4| in. thick and 4 ft. high from the excavated level

on either side, and use the surplus soil to form a solid

bank at the outsides to the top of the wall as shown.

Then form the roof of rafters, which may be made simply
of rough poles, and cover the whole with a thick coat of

thatch, at least 15 or 18 in. through, and coming down
well over the banks at each side. It then only remains to

fit up the inside with four shelves on each side, 3 ft. in

width, and leaving 3 ft. for the path. These may be

formed of any rough boarding
1

,
sawn to about 3 or 4 in.

wide, and placed with 1 in. space between each, with a

ledge 6 in. high in front to keep the fruit from rolling off.

A double door should be fitted at one end, and a double

window at the other, which should also have a shutter to

exclude the light. Leave the earthen floor, which ensures

sufficient moisture to keep the fruit plump. The apples

may be placed in layers four or five fruits thick.

In such a structure, with shelves 3 ft. wide, a bushel of

fruit will occupy about 2 ft. length of shelf
;
so that a

building so constructed, if 100 ft. long, would take 400
bushels of apples.
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When placing the fruit in the store, be sure that it is

drj, and free from damaged and diseased fruits, and fully

ripe. When once placed, it is best to handle or disturb

the apples as little as possible. In attempting to remove

decayed fruit, it is frequently the case that more harm
than good is done.

Some of the varieties most suitable for storing are

Wellington, Norfolk Beefing, Claygate Pearmain, Winter

Pearmain or Duck's Bill, Mannington's, Stui-mer, Alfris-

ton, Ross Nonpareil, and Prince Albert.

For the first week or two they throw off considerable

moisture. Therefore immediately after placing in the

store plenty of ventilation should be given until the fruit

ceases to perspire. After this they may be kept close,

occasionally giving them a little ventilation.

Fumigating. After the store has been once used, be

very careful before storing to thoroughly cleanse every
crevice. Also fumigate it thoroughly by burning sulphur
in it while closed up. This fumigating, if properly done,

will destroy all insects and larvae, as well as fungoid

germs. A coating of lime-wash will also help to sweeten

the store.

Pears. These require quite different treatment from

apples, inasmuch as they would, if placed in the low moist

temperature suited to apples, lose their flavour entirely.

Therefore they require a much drier building, and, if

possible, one where the temperature can be artificially

raised by hot-water pipes or other means. Pears must

not be laid so thickly on the shelves as apples, neither

can they be kept so long. There are few varieties that

pay for storing at all. The following are some that can-

not be used when gathered, and may be stored with

advantage for a time :
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Doyenne du Cornice, Beurre Diel, Duchesse d'Angou-

leme, Buerre Ranee, Chaumontel, Catillac, Easter Beurre.

PRESERVING.

Under this heading are included not only the making
of jams, jellies, syrups, and other sugar preserves, but

also bottling, canning, evaporating, candying, and other

means of preserving. Most of this preserving is done at

factories, as it requires considerable machineiy and many
appliances to perform the work properly, and it is there-

fore generally treated as a distinct branch. There are a

few large growers, however, who have their own factories

in conjunction with their plantations ;
but most of the

factories are conducted either by private firms, or by

companies, who erect them in the neighbourhood where

the fruit is grown, and contract with growers to take all

their produce at fixed prices.

I think that much more may be done by growers them-

selves than has hitherto been the case in preserving some,
at any rate, of their own produce. It would not pay to

erect costly machinery, or appliances for jam-making,
where the growth was only limited. But there are other

means of preserving without the use of sugar, as men-
tioned above, some of which can be effected almost as well

by the growers themselves as at large factories, and there

is no doubt room for unlimited extension in this direction,
as it should be borne in mind that fruit which is preserved
without the agency of sugar could be used for a greater

variety of domestic purposes, and in much larger quan-
tities. Moreover, any such means of preserving, especially
in seasons of abundant crops, would be of great advantage
to the grower, saving him from the great loss of having
to place his fruit upon the market when it is already
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congested, and when under such circumstances it some-

times happens that the price realized is sufficient to

little more than cover the cost of carriage and salesman's

expenses.

JAM-MAKING.
This being a distinct art and craft, it is beyond the

scope of this work to describe the various processes in

detail, therefore a mere outline will be given. The work

commences with gooseberries, followed by strawberries,

currants and raspberries, then ripe gooseberries, and

:.;sl

FIG. 19.- STEAM PAX. FIG. 20. TILTIXG PAX.

lastly plums. It is, of course, the case that large quanti-

ties are ready at one time, and have to be dealt with as

gathered. This is a busy time for the factories, and it is

an impossibility to complete the process of jam-making
with the whole of the fruit as fast as it arrives. There-

fore a large portion of it is
"
rendered," or simply boiled

and placed immediately while hot in large stone jars

corked tightly and stacked away, to be dealt with as time

will allow.
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The boiling is done in copper preserving pans, as shown

in Figs. 19 and 20, which are heated by steam forced into

the jacket of the pan as shown in engraving, each pan

being swung on a pivot to facilitate emptying. An
enormous quantity of fruit can be rendered in the course

of a day by the use of these pans.

The fruit is sorted over and picked as soon as it arrives

at the factory, and this picking of stalks and eyes, etc., is

performed principally by women and girls, but in some

cases ingenious machines ai*e also used for the purpose.

The various processes of manufacturing the jams and

jellies, etc., are then performed at_leisure, with the fruits,

'either distinct or mixed according to requirements ;
and

some factories also, to fill up the time during the slack

season, make syrups, fruit comfits, and sweets.

BOTTLING.

The bottling of fruit in hot water is one of the simplest

means of preserving, and plums, gooseberries, black cur-

rants, sometimes red currants and raspberries, preserved
in this way are most useful and marketable.

The mode of operation is so simple, and the appliances

required are so few, that it is within the compass of many
moderate-sized growers to perform the work themselves.

A shallow, galvanized, boiling tank is required. The
fruit is carefully picked and put into bottles, these being
then placed closely together in the tank. The bottles are

filled with water, and the tank is also filled with water,

to the necks of the bottles. The water is next heated

to boiling point, when the bottles are ready for corking,
which must be done whilst they are hot. In large
factories they are usually heated by steam. The corks

are afterwards tied on, and should be covered with a
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piece of tinfoil, and a neat label to each bottle finishes

the operation.

Gooseberries are usually bottled green, and currants

when ripe. Plums should be gathered before they are

quite ripe, as in the case of some varieties, if allowed to

become fully ripe, the skin is apt to crack.

Another mode of bottling has also lately been adopted,

by which the fruit is simply placed in the bottles, a liquid

poured over them and the bottles corked, without being
heated. The preparation of the liquid is at present a

trade secret, so that it cannot be given here.

EVAPORATING.

This is a means of preserving that promises to become

of considerable importance to all growers. The practice
of fruit evaporation in America and on the Continent has

during the last few years increased enormously. In

years of plenty, when fruit is low in price, any means of

preserving and converting it into a marketable com-

modity must be of value to the grower, and also a benefit

to the community. The use of the evaporator is there-

fore worth a more extended trial, as by its use the fruit

is not only preserved from waste, but its use is extended

over a lengthened period.

In some figures given in the Royal Agricultural

Society's Journal for 1890, it is stated that in the State of

California alone, during 1888, the total weight of fruit

evaporated amounted to 31,450,000 Ibs., of the value of

431,590. There are several different makes of ap-

paratus in use, but Fig. 21 is the one that was awarded

the prize at the contest at the Royal Agricultural

Society's Jubilee Show at Windsor, and is now in opera-

tion at Chiswick, at the Royal Horticultural Society's
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Gardens. The following description of the process, and

of the chemical change produced in the fruit, is taken

from a paper read by Mr. E. W. Badger to a meeting of

the Royal Horticultural Society in August, 1890, and is

reported fully in that Society's Journal, vol. xii. :

"It is necessary to point out that evaporated fruit must

not be confounded with sun-dried or kiln-dried fruit; the

latter are both very inferior in quality, and are in a

different chemical state. Sun-drying is still much used

in California and elsewhere, but is being rapidly super-

seded by the more scientific process of evaporation. The

description of the chemistry of this process Avhich I am
about to submit to you I have selected as being the best
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I am acquainted with, for which I am indebted to an

eminent American scientist, Dr. J. F. Symons, of Fayette-

ville, Arkansas. It is the account he gave to the ' South-

West Association of Fruit and Vegetable Evaporators'
at Springfield, Mo., and will, I hope, afford useful infor-

mation as to the reasons why properly evaporated fruits

are superior to those which are sun-dried or kiln- dried.

Dr. Symons says : ,

' : '

I will now describe the process of true evaporation.

It has been found that by removing a part of the water

rapidly, in swift-moving currents of air, heated from 240

F., a different product is the result, wholly unlike either

the fresh or sun-dried fruit, which will keep better, is

more digestible and nutritious, is less acid, and will sell

for more in the market. Bat if, after having heated the

air hot enough, there is not sufficient circulation, or the

currents are not rapid enough, the fruit will cook and

then dry, or burn the same as in a close oven. Apples
will cook in boiling water at a temperature of only 212

F., or bake in an oven at 225 F.
;
but if the heated air

circulates fast enough, the fruit will not cook or burn or

become itself heated to the temperature indicated by the

thermometer, even at 300 F., for the evaporation of the

water is a cooling process, and every particle of vapour

leaving the minute cells which contained it carries with

it also a large amount of caloric in a latent form, and

thus keeps the heat of the apples far below the surround-

ing air. The chemical changes which belong to truly

evaporated fruit will now begin, and the albumen, instead

of being slowly dried, is coagulated precisely the same as

in an egg when boiled. The soluble starch existing in all

the fruit, and composed of C
C
H10 5 , will, if the heat is

high enough, combine with one equivalent of water
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(H,0), so that now we have an entirely different com-

pound, to wit, glucose, or fruit sugar, which will assist in

the preservation of the fruit, instead of being liable to

decomposition as the dried starch is in sun-dried or

slowly dried products.
" ' All the pectine, or fruit jelly, remains in the cells

undecomposed, or is left upon the surface by the evapora-

tion of the water in which it was dissolved, and may be

seen condensed upon the surface, instead of being decom-

posed, and passing on with the starch and gluten into the

acetic fermentation. The diastase or saccharine ferment

contained in all fruit, and which is the primary cause of

its decay, has been rendered inoperative, and all germs
of animal or vegetable life have been destroyed by the

high heat. It is by this chemical change which I have

briefly described, in uniting a part of the water already

contained in the fruit with the fruit starch, that these

truly evaporated products are rendered more wholesome,
more digestible, more indestructible, and are thereby
made more valuable, not only as articles of food, but

because they are not subject to deterioration and loss.

And it is also the reason why a bushel of apples will

make more pounds of evaporated fruit than can be made

by sun-drying it, as a portion of the contained water

which would otherwise be lost is retained by combining
with the starch to form glucose, and the carbonic acid,

which is always lost in the slow decomposition resulting
from sun-drying, is retained in its natural combination

with the other substances composing the fruit, and hence

it is heavier. These profitable and healthful chemical

changes which I have mentioned are all in accordance

with the laws of nature, and are certain to take place if

the necessary conditions of heat and air, as I have detailed
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them, are properly supplied; otherwise you will have a

different product, and no matter how fine your apples,

how perfect your paring, coring, and trimming, or how
white you may have bleached them, you have not made

truly evaporated fruit, and no matter how many have

been deceived by its bright colour, or full weight, or

fancy packing, your fruit will not stand the test of long

keeping in warm, damp weather. The natural starch,

gluten, and albumen of the fruit, instead of being cured,

or made indestructible by the chemical changes which

constitute the difference between the evaporated and

dried fruits, will absorb moisture from the air, will swell

or increase in bulk, and be attacked by mould, will

absorb additional oxygen, and finally sour and decay.'
" The mode of preparing apples for drying in an

evaporator is, first, to pare them, then to remove the

core, and finally to cut them into slices or rings. It is

customary now to submit the pared apple before slicing

to the fumes of sulphui*, which process is called
' bleach-

ing,' the object being to prevent the discoloration of the

fruit, which is nearly certain to take place unless the

fruit is placed in the heated evaporator directly it is cut.

The bleaching process is said to improve the appearance
of the fruit, and not to injure its flavour. Paring, coring,

and slicing are done very rapidly by ingenious machines

which are to be bought at a moderate price. The pre-

pared fruit is then placed on wire trays, made to fit inside

the drying-chamber of the evaporator, and there remains

until the whole of the moisture has been abstracted.

The time occupied in doing this varies from 2^ hours to 4

or even 5 hours, according- to the kind of apples operated

upon. After passing through the evaporator, the next

thing is to pack the dried fruit in neat boxes which hold
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25, 50, or 75 Ibs. These boxes are lined with paper:

50 Ib. boxes are those mostly used. They are 24 inches

long, 12 inches deep, and 12 inches wide
; they are made

of i-inch stuff (with ends 1 inch), poplar wood being

preferred. The evaporated fruit, before being used for

making pies, tarts, compotes, etc., is soaked in water for

a sufficient length of time to swell to nearly its normal

bulk."

PRUNE DRYING.

The process of prune drying in France varies from this

somewhat, and may be interesting to some readers. It is

as follows :

All the apparatus required consists of trays and two

or more ovens. The trays are made either of wicker-

work or wood, are round or triangular, and deep enough
to carry a single layer of plums, and allow of their

being placed upon each other without crushing the fruit.

Every morning the trees are looked over, and the fruit

that is ripe is picked, just before the flesh begins to soften.

The plums are placed in the trays, put for an hour or two

in the sun, or in a current of air, and then laid on the

floor of the oven. These ovens are made just like or-

dinary bread ovens
; they are usually built in pairs, each

one about ten feet long and four feet wide inside, and

are heated by burning a certain quantity of wood inside

them. When the fruit is put in, the temperature should

be about 100 degrees Fahrenheit. In the course of a few

hours the plums assume a curious, puffy appearance, and

if the heat is too great, they will burst, a result most

carefully to be avoided. They are taken out of the oven,

cooled, and again put in with temperature at about 132

degrees ; again withdrawn and cooled, and this time the
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fruit is turned by placing an empty tray upside-down
over a full one, and turning them over together. They
are again put in the oven, this time the heat being raised

to 170 degrees. This operation is repeated until all the

plums are completely preserved. Some dry more quickly
than others, and are picked out and placed in other trays

as they are ready. The more slowly the whole operation
is performed the better, and the oftener the plums are

put into the oven, the higher the quality of the produce.
When ready, the plums are sorted into various grades.

The total crop of plums in .France, according to La

Nature, is estimated at 38,000 tons, fully half of this

being made into prunes.

CONVERTING FRUIT INTO VARIOUS DRINKS.

Cider and perry making is an old practice in the

country, and thousands of acres of apple orchards were

planted for the purpose
of growing fruit for

cider only, special va-

rieties being grown for

t hat purpose, and many
of the small farm or-

chards were cultivated,*

or more properly speak-

ing existed, for the pur- J?
IG - 22-

PULPING OB STRAINING MACHINE.

pose of supplying the

cellar with the required quantity of liquor for the farm

hands. But the rapid spread of temperance principles,

and the change in the social conditions of the people,

have largely altered the old arrangements of supplying

drink to labourers, and hence the practice of cider-

making by farmers has largely declined. But there is
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still a large quantity made for sale in some of the old

cider-making districts of Devon, Hereford, Gloucester,

and Wilts.

But with the decline of cider-making another industry

has sprung up in its place, that of the manufacture of

FIG. 23. FKUIT PKESS.

non-alcoholic drinks and syrups. For this purpose much
of the small fruit is used that is sorted out from the finer

samples selected for dessert, and these, by the use of a

pulping machine and a press, may be rendered into juice

on the spot, and disposed of to the manufacturers for
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the completing processes of conversion into the various

required commodities. A useful pulping and straining

machine, shown in Pig. 22, is used for extracting pips,

stalks, stones, etc., from plums, currants, strawberries,

raspberries, apples, and other fruits
;
and also a useful

press for extracting the juice, Fig. 23.

A few contrivances of this kind would enable growers
to make the most of their produce and prevent the waste

of any.

CHAPTER XI.

GRAFTING, BUDDING, AND STOCKS.

MOST fruit-growers purchase their trees already worked

from nurserymen, who of course devote their whole time

to the work, and systematically raise the trees for the

different purposes required, and the constant oversight

required can be better given in the regular routine of a

nursery than by private growers. Also, most growers
cannot wait the time required to produce the trees of a

planting size.

But in some cases growers may prefer to raise some of

their own trees, and I will now describe the various

operations in doing so.

Apples, pears, plums, and cherries are raised either by
grafting or budding. There has, however, lately sprung

up a controversy respecting the system of propagating by
grafting, and the practice has been severely condemned

;

but there is no other means of propagation with which I

am acquainted that answers the requirements. It is true

that some apples can be raised from cuttings, but it is a

slow process, and a poor stunted appearance such bushes

H
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present, and it is impossible to make a decent standard

tree from cuttings. Therefore, until some more satis-

factory means can be discorered, grafting and budding
will continue. If grafting is properly performed, and

suitable stocks are used, no evil results will follow, but

far otherwise. Indeed, by the proper selection of stocks

upon which to work the different varieties, the cultivator

FIG. 24. CRAB STOCK. FIG. 25. ENGLISH PAKADISK STOCK.

is enabled to exercise control over the general habits of the

plant, its fruiting qualities, periods of fruitfulness, and the

quality of the fruit itself. This is a matter that has re-

ceived much careful study during the last few years, and
we have probably yet much to learn in this direction.

Almost a revolution has been effected in apple culture,
for instance, by the use of the paradise stock for dwarf
trees, and the quince stock for pears. Both of these
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stocks so influence the tree that varieties worked upon
them commence fruiting several years earlier than the

same varieties worked upon the ordinary or free stock.

The following are a few outline facts respecting the

various stocks used, the purposes for which they are em-

ployed, and the influence exercised.

CRAB AND SEEDLING APPLE (Fig. 24). Used for all

trees intended for standards for orchards, or for bush or

pyramids of the free-fruiting and weak-growing varieties.

DOUCIN OR BROAD-LEAVED PARADISE. This stock is more

surface rooting than the crab, but almost as rank in

growth, and is therefore not of sufficient influence as a

dwarfing stock.

ENGLISH PARADISE (Fig- 25). Used for most varieties

of apples for bush culture. The growth of wood is much
shorter and closer upon this stock than upon the crab, and

with most varieties fruit is produced the second year after

grafting, and one of the most important characteristics

of this stock is that it produces a mass of fibrous roots

which spread horizontally over the surface instead of

penetrating so deeply into the subsoil, as in the case of

the crab, as shown by the illustrations.

FRENCH PARADISE. This stock exerts an even more

dwarfing influence over the scion than the above, so

dwarfing indeed, that it is only suited for the growth of

horizontal cordons or very miniature bushes, and for

growing in very rich soils.

PEAR STOCK. Used in all cases for standard orchard

trees, and in some cases for pyramids where the soil is

Very light and dry. The roots penetrate deeply, which

in cases of dry soils is an advantage, but on strong lands

pyramids make rank growth, and with restrictive pruning
become unfruitful.
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QUINCE STOCK. Used in most cases for pyramid and

dwarf pears, inducing short growth and early fruitfulness,

and like the paradise, it is a surface-rooting stock. Some

Fia. 26. DOUBL

A Quince Stock. B B
QUINCE.

C Marie Louiss.

varieties of pears, however, such as Marie Louise, Avill not

unite directly with the quince. In this case they have

to be double worked (Fig. 26) ;
that is, the stock is first
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worked with a variety that takes freely to the quince,

such as Beurre d'Araanlis, and the following season a

Marie Louise is worked upon the Beurre d'Amanlis as

close to the quince as possible, so that when complete
there is an intervening piece of Beurre d'Amanlis of only
two or three inches in length, but this enables the Marie

Louise to establish itself firmly and contentedly upon the

stock, and the dwarfing and fructifying influence of the

quince is practically the same as if established direct.

In practising this double working it has been noted

that a certain influence is exercised over the quality of

the fruit, in some cases such influence being for good, so

that we have something more to learn in this direction

which may be of benefit to cultivators.

MUSSEL PLUM. Used for plums intended for orchard

standards, and also for pyramids. There are two or three

distinct types of mussel, which somewhat influence size

and frnitfulness of the tree, but not to a large extent.

The different types are carefully selected in nurseries, and

the free growing and largest leaved varieties used for the

standard trees.

MYROBOLAN OR CHEBBY PLUM. This has been con-

siderably used for working plums upon. It is a very

strong grower, and produces fine trees in a short time,

but it is not very safe to use for strong and heavy lands.

Its growth is very late in autumn, and is consequently
liable to damage by winter frosts.

COMMON PLUM. This is a somewhat dwarf plum stock

and is suitable for pyramid or bush trees.

WILD CHEERY OB GEAN. Used for orchard standards

and also for pyramids, being the hardiest and freest

stock.

MAHALEB CHERRY. A somewhat dwarf stock used for
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pyramids, and especially for the Morello, which does

remarkably well upon this stock.

Preparing the Stocks. The crab stocks, myrobolan

plum, wild cherry, and mahaleb, are all raised from seed
;

and the quince, paradise, mussel and common plums
are usually raised by layering, cuttings or suckers. The

stocks are grown in nursery rows until they are large

enough to plant out in lines for working. They are then

lifted, and the stems carefully trimmed of all side growth
near the base, and shortened to about eighteen inches,

and all coarse roots carefully trimmed. They are then

planted out on well-prepared land in rows two feet six

inches apart, and one foot from plant to plant. Stocks

thus planted out one autumn will be ready for budding
the following July or August, or for grafting in the spring
of the following year.

Grafting. The stocks intended to be grafted are pre-

pared in the early spring by trimming closely any side

growth to the height of about six inches from the ground,
and cutting off the top at that height.
The scions of the varieties intended for grafting should

be cut from the trees in February, labelled and bedded

firmly in the soil. This tends to check the flow of sap,

and allows the sap in the stock to be more active than the

scion at the time of the operation. The wood selected

should be clean and free from all disease, of moderate

growth, and well ripened. Clay must then be prepared
before commencing the work. This is done by selecting

good strong clay, and mixing it with finely chopped hay,
and cow manure. This must be well mixed, and beaten

over two or three times before using.

Grafting wax is also sometimes used, but for young
trees worked near the ground I do not think that there is
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anything better than clay. In the case of working trees

standard high, however, there is some advantage in using

wax, as it is less likely to be loosened by motion. It may
be purchased, or made as described on page 69.

The time for doing the work is usually March and

April, depending upon the season. There are several

different kinds of grafting employed, but the one generally

adopted for young fruit

trees is that of tongue-

grafting. The scion is

first selected and trim-

med to a length of

from four to five inches,

and always cut close

behind a bud, as in Fig.

27. A clean sloping
cut is then made at

the base. The next

operation is to cut the

tongue. Then select a

clear place on the

stock, and make a clean

upward cut, as nearly
as possible corres-

ponding in size and

shape to the cut in the scion. Then from near the top
make a downward cutting, forming a tongue on the stock.

The next operation is to place the two together, allowing
the tongues to pass each other, and press the scion down
to the stock, taking cai-e that the two barks unite on one

side; then with a piece of bass matting wind firmly
round the stock below the graft, and proceed to wind

upwards to the top, and finish by passing the end twice

FIG. 27. TONGUE GRAFTING.
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under the tie, and drawing tightly. Then immediately

close the wound completely with a piece of clay wrapped

firmly round, and press firmly to a tapering point round

the scion at the top, and to the stock below. This com-

pletes the operation, and nothing more will be required

except to watch the clay to see that it is not washed down

during rain before the graft has commenced to grow.
When the young growth is a few inches high, the clay

must be removed, which is done by giving it a sharp tap

on one side whilst holding something firmly against the

other side. The tie will next require attention, and must

be loosened as spon as it shows signs of cutting, which

may be seen by the swelling of the bark around and

between the bands. As the growth proceeds it may be

necessary in some cases to support the graft with a stake,

or a high wind may blow it off. The next operation is

performed in the autumn, and is called snagging, or

trimming off the end of the stock with an upward sloping

cut to the scion, considerable practice being required to

make a clean cut, and not to damage the scion. A young
tree of the desired variety is thus firmly established upon
the stock, and may afterwards be pruned and trained into

the required form.

Budding is performed at the time when the sap is in

full flow, and as soon as the young growth of the tree is

sufficiently advanced to allow of the bud being properly

removed, this usually being in July or August. The
stocks are side-trimmed, but not topped as for graft-

ing. The young wood is then cut from the tree from,

which it is intended to propagate, and placed in a can

of water to keep moist. The branch is next taken,

and the leaves trimmed off, leaving only the leaf stalks

remaining. The branch is then held in the hand as in
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Fig. 28. The buds at the base of the branches and also

those near the top are rejected, and only those in the

middle portion are used. Holding the wood as shown,
make a clean cut with a sharp knife, entering the wood

deepest just below the bud. Then come out with a long

slope. The next operation is the most delicate and also

the most important of the whole performance. Hold the

FIG. 28. CUTTING OUT A BUD.

bud thus removed firmly by the leaf stalk between the

thumb and finger, and with the other thumb nail carefully

commence to lift the wood from the bark, then strip clean

off by a somewhat sharp jerk. Then examine the bud,

and if this operation has been successfully performed
there should be no cavity at the bud, but the alburnum or

eye of the bud should be left in even with the bark. It

sometimes happens with an unskilful workman, or when
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the wood is not in prime condition, that a splinter of the

wood is left below and above the alburnum. In such a

case it must be carefully removed without drawing out

the alburnum with it. If this should be the case it may
be seen at once, as the eye of the bud will have a clear

cavity, and on no account should such a bud be inserted,

as nothing but the bark is left, and no tree can possibly

grow from it.

The bud having been properly prepared (Fig. 29 A) is

held between the thumb and finger of the left hand, whilst

FIG. 29. BCDDING.

A Bud Prepared. B Stock, with Cut made. C The Bud Inserted.

D The Finished Operation.

with the right an incision is made in the stock by a clean

upward cut, and a cross cut at the top, as per Fig. 29 B,

raising the bark at either side with the ivory spatula of

the knife, commencing from the cross cut at the top. If

the stock is in good condition, the bark will rise freely

from the wood. The bud is then inserted from the top
and pressed somewhat firmly down under the bark, and
the upper portion of the bark attached to the bud that
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still projects above the cross cut is cut off evenly with it,

thus allowing it to fit closely to the bark above, as in

Fig. 29 C. Then commence to tie below the bud until

proceeding upwards you pass carefully, the eye of the bud
;

draw the tie closely under the point of the bud, continue

the band for a turn or two above the cross cut, and finish

with a hitch the same as in grafting. If this is properly

performed, the bark which was raised from the stem will

be drawn tightly over the sheath of the bud, and the bud

itself will lie closely on the wood where the sap flows, and

will soon form a union with the stock.

No further covering is needed, as in the case of grafts_,

but the tie will require examining in the course of the

next two or three weeks, and gradually loosening as the

stock swells, and the tie may be removed altogether

before the winter. The buds should thus lie dormant

until the following spring. The top growth of the stock

is not removed at the time of budding, but is cut off

during the ensuing autumn or winter, leaving, however,
six or eight inches of growth above the bud. The use of

this piece of the stock will be apparent during the follow-

ing summer, when the bud has commenced its growth,

which it usually does at an angle away from the stem.

The young shoot is then drawn upright to the stem, as in

Fig. 30. This not only gives the young growth the start

in an upright position, but secures it against being blown

out by Avind, which would happen in rough weather and

when full of foliage, the point of union not being strong

enough to stand the strain during the first season. This

portion of the stock, having performed its duty by the

ensuing autumn, is then removed at the line A with a

clean cut slightly sloping upwards. The young tree is

now complete, and can be trained into the desired form.
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In budding pears on the quince stock one important

point should be noted, and that is to insert the bud as

near to the ground as possible, it being most important in

planting this tree in its permanent position to cover the

whole of the quince stock by the soil, as the stock being

very susceptible to the dry weather will, if exposed, cause

FIG. 30.

a check in the swelling of the fruit, and cracking will

ensue. The neglect of this point has led to much disap-

pointment and loss, and in many cases has caused the

quince stock to be condemned
;
but if worked close to the

ground, and the stock covered as described, there is no

danger in this respect. With no other stocks is this the

case, and the buds may be inserted at from four to six

inches from the ground.



PART II.

1<VR PRIVATE GROWERS.

CHAPTER XII.

POSITION OF KITCHEN GAKDEN PEEPAKATION
OF SOIL.

IN selecting the position for the Kitchen Garden the

choice is not generally so open as in the case of culture

for market, because the conditions almost invariably limit

it to a near proximity to the house, and it usually happens
that the kitchen garden has to be made in a certain posi-

tion, irrespective of soil. In other cases there is some

latitude for choice, and yet in others the choice may be

open. In the latter case it is well to select a tolerably

low position in preference to a high and exposed one. A
gentle slope, if to the south, is always good, especially if

backed up by sheltering trees to the north and east, but

on no account should a steep slope be selected. It is not

only inconvenient to work, but exposes the interior of ths

garden too much to high winds, and the walls form but an

imperfect shelter. If it becomes necessary to place the

garden on a slope, arrange, if possible, to form it in

terraces, with a wall or walls to protect each plateau.

There are instances of these terrace gardens where fruit

succeeds admirably. If there should be no other choice

but high and exposed ground, it then becomes absolutely
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essential to provide shelter to the north and east
;
and

also, if possible, at a sufficient distance from the garden

so as not to shade it, a plantation of trees to the west

and south-west, as a protection from the high winds in

that direction. Such plantations, however, must be placed

at a considerable distance from the garden, in order that

their roots may not extend to the rich garden soil, and

thus impoverish it, for it is astonishing to note the dis-

tance that the roots of some trees will travel in search

of nourishment of this kind. And whilst it is needful

to provide shelter, it is absolutely essential that there

should be full exposure to the snn.

As to soil, a deep, rich loam is undoubtedly the best,

but the soil has to be taken as it is, and transformed as

nearly as possible to what it should be.

Preparation of Soil. The first consideration is drainage

Be sure that this is good and sufficient, and if possible

it should be so arranged as to concentrate the water to

one main outlet, which can be periodically inspected to

ensure that it is clear and in working order.

The ground must in all cases be trenched, breaking it

up to a depth of from eighteen inches to two feet, accord-

ing to the soil. Do not on any account bury the top spit

in the bottom of the trench, but retain each in its proper

place, and if the soil be at all poor apply a heavy coat of

manure at the time of trenching, placed immediately
below the top spit. In most soils a good coating of fresh

lime is very beneficial immediately after treiiching, as it

entirely destroys slugs and innumerable Iarva3 of insect

pests, and helps to decompose vegetable matter in the

soil and to prepare it for plant food, whilst it supplies in

itself a necessary ingredient, which is frequently deficient

in the soil. The application of soot is generally beneficial ;
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phosphates and nitrogen may also be supplied in the form

of artificial manure. If the ground can be trenched a few

months before planting, so much the better. And if in

the summer time, let it lie fallow, but fork it over and stir

it frequently, to enable it to absorb as much as possible of

the fertilizing proper-ties from the air. The ground being
thus pulverized, sweetened, and fertilized, will be in an

excellent condition for planting in the autumn. If, how-

ever, it should be impossible to prepare the soil in the

summer, it may be trenched in the winter, and thrown

up roughly to the action of the frost, and planted in the

spring.

Preparation of Borders. The borders adjoining the

walls or fences where the choicest fruit trees are to be

planted require special preparation. In the first place,

they should be deeply trenched and drained, as before

described
;
and always so arranged that the ground slopes

from the wall towards the path, and means must be

provided for the escape of water from the front of the

borders, as it may be necessary to apply a large quantity
of water artificially in cultivating the trees on the wall.

If the subsoil is at all retentive and ungenial, it will be

needful to apply a coating of brick rubble, or even con.

crete, over the bottom. This having been done, incor-

porate with the soil a quantity of light, fibrous loam, turf,

or other suitable material, to render it lighter and more

porous. On the other hand, if the soil is light and sandy
or gravelly, it may be needful to apply an addition of

strong loam or even clay. If clay is used, it should be

applied dry, and, if possible, broken fine, so as to incor-

porate it thoroughly with the soil.

Apply fresh, manure at the time of preparing the bor-

ders, but on no account give them an over dose. If the
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soil be fresh and fibrous, lime and soot may be applied,

and old mortar rubbish is very beneficial, if obtainable.

Over-manuring the borders is too often resorted to in

preparing them, with the result that the trees, especially

peaches and nectarines, make rank wood growth, and are

apt to produce over-luxuriant branches, which do not

ripen properly, but have to be cut away, with the danger
of aggravating their condition, and causing gumming and

other diseases, besides pi-eventing the formation of sound

fruiting wood. It is much better to allow the trees to

start steadily, and produce moderate growth, and well

ripened, close-jointed wood, upon which fruit will form.

Then, as the tree commences to fruit, nourishment will

be required, and may be applied copiously, when it will

be absorbed by the fruit without producing the injurious
effects above described.

CHAPTER XIII.

ARRANGEMENT AND CONSTRUCTION OF WALLS AND
FENCES.

Walls. The arrangement and position of walls will, of

course, depend upon the size and the nature of the sur-

roundings, etc., but they should always be arranged, if

possible, in a square, with the principal wall facing south,
or as nearly so as practicable. Where it is possible,

place the walls in such a position that the outside as
well as the inside borders may be used for fruit, thus

making use of the whole of the wall space ; and bear in

mind that upon the north side many useful fruits may be

grown. The position, size, and requirements are so varied
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that it is impossible in the compass of this work to give

more than a general idea as to arrangements.

The height of the walls should be from eight feet to fifteen

feet, according to circumstances. In most cases the south

wall may be lower, to admit more sunshine into the gar-

den
;
and in the case of large gardens one or more cross

walls may also be introduced. As to their construction,

they should be built without any piers. Architects have

generally a great fancy for piers, and in many instances

insist upon having them; but walls can be built without

piers, and they are always a great difficulty and nuisance

to the gardener. They frequently interfere with the ar-

rangement of the trees when planting, and in training

they are a great trouble, and often cause much damage
to the trees. Another matter of importance in construc-

tion is to provide a good permanent coping of tiles or

stone, projecting at least six inches from the face of the

wall. These should in all cases be provided independently
of any further coping for the protection of the trees at

the time of flowering.

Removable Glass Copings are very useful for peaches,

nectarines, and apricots. These are only required for a

few weeks in the spring, at the time of blossoming and

setting the fruit, and should be removed when no longer

required. Fixed glass copings are very objectionable, as

they keep off all rain, encourage red spider and other

vermin, and necessitate constant syringing. There are

several manufacturing firms who make light iron frame-

work to carry the sashes, these being so constructed as to

allow of their easy removal.

In all cases it is a great saving of labour to wire the

walls or fences. These should be placed in lines not

exceeding nine inches apart. Galvanized hold-fasts,

I
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tighteners, and all needful appliances are easily obtain-

able for the purpose. The wires should be fixed at about

two inches from the wall.

Tying to the wire is much more quickly done than

nailing to the wall, and does not afford the same shelter

to insect pests, whilst it preserves the wall from injury

due to constant nailing, and allows the wood to ripen

more thoroughly and evenly. The branches are also en-

abled to form fruit spurs and buds all round, and it fre-

quently happens that the inside or back blossoms escape

injury from frost which damages the outer ones, and a

crop is thereby saved. In the case of all fruits, however,

and especially that of peaches and nectarines, it is need-

ful to be very careful in tying the trees in order to prevent

the branch coming immediately into contact with the

galvanized wire. Many instances have occurred of

disease and decay resulting from this. There is, however,

no danger if the precaution is always taken in tying to

cross the tie between the branch and the wire, so that the

branch is held firmly in position without coming into

actual contact with the wire. And the danger may be

still further lessened by painting the wires and hold-

fasts after fixing.

Espalier Fences. These can generally be placed to

advantage in a kitchen garden, as they occupy but little

space, and produce an abundance of fine fruit. They may
be used as a bordering near to the paths, or at the back

of the flower border, which is usually arranged on either

side of the central walk, as shown by HH in Fig. 31,

but there are also other positions outside the kitchen

garden where they can be placed to advantage. If the

fruit is well grown such fences present an artistic ap-

pearance, and are admissible even in the ornamental
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garden, or may be used as a division between the orna-

mental and kitchen garden. The fences themselves are

usually formed of galvanized iron posts, with wires

stretched between. They require at each end a strong

post made of angle iron, with anchor feet and stays, to

bear the strain of tightening the wire. The intermediate

posts need only be flat iron with anchor feet. For the

ordinary horizontal form of training, five to six feet in

height Avill be sufficient, but if made high enough say
from seven to nine feet these fences are very good for

training cordons upon. Gooseberries may also be trained

upon low espalier fences of three to four feet in height,

and when trained as double cordons, or as palmettes with

three to five branches, they produce the finest possible

fruit
;
and this mode is strongly recommended for growing

the choice dessert varieties.

Wire Arches. These may sometimes be suitably intro-

duced into the kitchen garden, spanning some of the

paths, as at / I in Fig. 31. They occupy but little ground

space, and afford excellent means for the training of

cordons. They give a pleasant shade to the path, the

trees are well supported, and the fruit spread out to the

full effect of the sun, and in some respects they are

better for training the cordon trees upon than ordinary

espaliers. The tui'n at the top gives the gentle check to

the upright flow of sap so desirable and advantageous for

securing fine fruit at the base of the tree. The frontis-

piece illustrates this mode of training. A. garden in this

neighbourhood has one of these arches 350 feet in length,

spanning the central road through the large kitchen

garden, and being fifteen feet wide and of the same

height, it forms a magnificent avenue.

Wooden Fences. It sometimes happens that wooden
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fences are placed in such a position as to be available

for fruit. A wooden fence is in no case so good as a

wall, as in the best of them there is always some draught,

so that there is not the same uniform temperature main-

tained as in the case of walls, which, from their greater

substance, retain a certain amount of warmth during the

night. Nevertheless, wooden fences are very useful for

fruit. They should always be wired before planting the

trees, as it is difficult to nail to the wooden fences, whilst

wire also possesses other advantages. I have seen wooden

fences employed to great advantage in Guernsey for fruit-

growing. In one case in particular I noticed a numbe
of light wooden fences, about six feet high, and nine feet

apart, running north and south, and parallel to each

other. These were covered on both sides with cordon-

trained pears, and at the time of my visit they were laden

with heavy crops of remarkably fine fruit, and the culti-

vator was by these means enabled to grow a very large

quantity in a small space.

Many wooden fences surrounding the gardens of sub-

urban villas might be turned to very useful account for

growing fruit, and would afford healthful and interesting

employment to the over-wrought brain-worker in culti-

vating it, as well as enable him to supply his own table

with the freshest of fruit. There are also numberless

wooden fences, as well as walls, in many of our farms and

homesteads, which could be turned to profitable account

by covering them with fruit, trained as above described.

. Hush Fruits. Plantations of these are usually made
outside the walled- in garden, either below orchard trees,

or in the open ground. The latter is much preferable,
as they can receive better treatment and safer protection
from birds. The last mentioned consideration is an im-
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portant one. Where choice dessert fruit is required it

must of necessity remain on the trees until fully ripe,

and some of it has to remain as long as possible after

ripening, to prolong the season of use. With these the

birds are extremely troublesome. The best way of

protecting them, and also the cheapest in the long run,

is to cover the plantation with galvanized wire netting.

Erect sufficient posts and stretch from these galvanized
wire at a height of six feet from the ground. Then across

the wires fix the netting. Wire it together, and fasten it

to the ground all round. If erected as above, it allows

any one to work inside to prune, clean, and gather, etc.

whilst effectually preventing birds from approaching
the fruit.

The position of the bush fruit outside the walled-in

garden would, of course, depend upon circumstances, but

it can generally be arranged very close at hand, and in

conjunction with it, the seakale and rhubarb beds, etc.,

Avhich are somewhat untidy in the spring, owing to the

copious application of manure, etc., required. The soil

for the bush fruits should be prepared by trenching and

manuring as described for the inside kitchen garden.
The pruning of gooseberries, currants, and raspberries, as

given in Part I., also applies here.

CHAPTER XIV.

ASPECTS, POSITIONS, AND VAEIETIES.

THE arrangement of the varieties of fruit in the garden
is of great importance, especially upon the walls. A
great difference can be made, not only in the quality and

quantity of the crop, but also in extending the season
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through which the various fruits are in use, by a careful

study of the different positions upon which to arrange

the varieties.

The following lists of varieties give a good general

idea of arrangement for the different aspects of a garden

as per Fig. 31 ; and, of course, they can be varied accord-

ing to the size of the garden and different positions of

the walls.

South inside,A A. Early Peaches, Fan- Trained. Alex-

ander, Early Beatrice, Hales' Early, Silver, Early Rivers',

and Crawford.

Nectarines, Fan-Trained. Lord Napier and Rivers'

Orange.

Apricots, Fan-Trained. Early Moorpark, Hemskirke,

Old Moorpark, and Royal.

Early Dessert Plums, Fan-Trained or Cordons. Early

Transparent, Early Green Gage, July Gage, Oullins'

Golden Gage, Old Green Gage.
If the walls are high, standard trained trees may be

planted between the dwarfs to cover the upper part of

the wall with fruit-bearing wood more quickly, the

standards being removed as the dwarf trees advance.

Figs may also be planted in the corners, in a warm

position in the southern counties.

East outside, D D. Dessert Plums, Fan-Trained or

Cordons. Denniston's Superb, Jefferson's, Kirke's Blue,

Transparent Gage, Reine Claude Violet, Angelina Burdett,
Reine Claude de Bavay, Guthrie's Late, Bryanston's

Gage, and Coe's Golden Drop.
Dessert Cherries. Fan-Trained or Cordons. Early

Rivers', Frogmoro Bigarreau, Elton, Knight's Black.

East inside, B B. Pears, Early and Mid-season, Fan
or Horizontal Trained, or Cordons. Bcurre d'Amanlis,
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Beurre Superfin, Fondante d'Automne, Jersey Gratioli,

Beurre Hardy, Conseiller de la Cceur, Durandeau, Beurre

Bosc, Thompson's.
West outside, E E. Pears, Mid-season or Late, Fan-

Trained or Cordons. Louise Bonne, Marie Louise d'Uccle,

Pitmaston Duchesse, Beurre Diel, Doyenne du Cornice,

Duchesse d'Angouleme, Rivers' Princess, Beurre Bachelier.

Dessert Plums, Fan-Trained or Cordons.

West inside, G C. Late Pears, Fan or Horizontal

Trained or Cordons. Marie Louise, Beurre d'Anjou,

Marie Benoist, Knight's Monarch, Trioraphe de Jodoigne,

Chaumontel, Winter Nelis, Passe Crassane, Olivier de

Serres, Bergamot d'Esperen, Easter Beurre, Beurre Ranee.

A much greater variety of pears may be selected for

cordon growth, as per list on pages 33-36, for either of

the three positions for pears and plums.
North outside, J J. Cherries, Dessert, Fan-Trained

or Cordons. Governor Wood, Bigarreau Napoleon, Black

Tartarian, Bedford Prolific.

Kitchen Plums, Fan-Trained or Cordons. Prince Engle-

bert, Belle de Louvain, Cox's Emperor, Pond's Seedling,

White Magnum Bonum, Victoria, Autumn Compote.
North inside, F F. Cherries. Morello, Fan-Trained.

Red Currants, White Currants, Gooseberries, Double

Cordons or Palmettos.

South outside, G G. Peaches, Mid-season to Late,

Fan-Trained. Alexandra Noblesse, Gros Mignonne, Dr.

Hogg, Noblesse, Royal George, Bellegarde, Stirling Castle,

Princess of Wales, Violette Hative, Lady Palmerston, Mr.

Gladstone, Walburton Admirable.

Nectarines, Fan-Trained. Elruge, Violette Hative, Hum-
boldt, Pitmaston Orange, Pineapple, Albert Victor.

Early Pears, Fan or Horizontal Trained, or Cordons.
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Jargonelle, Clapp's Favourite, Williams' Bon Chretien,

Souvenir du Congres, Doyenne Boussoch.

ESPALIERS FOR WIRE FENCES.

Horizontal Trained Apples, Dessert. Red Astrachan,

Lady Sudeley, King of Pippins, Mother Margil, Cox's

Orange, Ribston Pippin, Egremont Russet, Scarlet

Nonpareil, Adam's Pearmain, Braddick's Nonpareil,

Court Pendu Plat, Claygate Pearmain, Ross Nonpareil,

Cookie Pippin, Sturmer Pippin.
Horizontal Trained Apples, Kitchen. Professor, Lord

Suffield, Ecklinville, Lord Grosvenor, Cellini, Sterling

Castle, Loddington, Frogmore Prolific, Beauty of Kent,

Peasgood's Nonsuch, Warner's King, Lord Derby, School-

master, Cox's Pomona, Hawthornden New, Prince Albert,

Blenheim Orange, Wellington, Alfriston.

Horizontal Trained Pears. Jargonelle, Clapp's

Favourite, Williams' Bon Chretien, Souvenir du Congres,
Beurre d'Amanlis, Jersey Gratioli, Fondante d'Automne,
Beurre Hardy, Doyenne Boussoch, Conseiller de la Cceur,

Pitmaston Duchesse, Beurre Diel, Beurre Bachelier,

Josephine de Malin.es, Zepherin Gregoire.

PYRAMIDS.

Pears. Clapp's Favourite, Williams' Bon Chretien,

Souvenir du Congres, Brockworth Park, Jersey Gratioli,

Beurre Superfin, Fondante d'Automne, Louise Bonne,

Beurre Hardy, Conseiller de la Cceur, Pitmaston

Duchesse, Princess, Marie Louise d'Uccle, Doyenne du

Cornice, Thompson's, Beurre Bachelier, Bergamot d'Es-

peren, Zepherin Gregoire.

Plums, Dessert. Early Transparent, Early Green Gage,

July Gage, Old Green Gage, Denniston's Superb, Jeffer-

son's, Kirke's Blue, Pui-ple Gage, Reine Claude de Bavay.
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Plums, Kitchen. Czar, Early Prolific, Early Orleans,

Prince Englebert, Belle de Louvain, Cox's Emperor,

Red Magnum Bonum, Washington, Monarch.

Cherries. Early Rivers' Black, Frogmore Bigarreau,

Empress Eugene, May Duke, Bigarreau Napoleon, Royal

Duke, Kentish, Morello.

Apples, Dessert. Red Astrachan, Duchess of Gloucester,

Worcester Pearmain, Lady Sudeley, King of Pippins,

Margil, Cox's Orange, Mother, Scarlet Nonpareil, Brad-

dick's Nonpareil, Court Pendu Plat, Ross Nonpareil,

Mannington's Pearmain, Duke of Devonshire, Sturmer

Pippin.

Apples, Kitchen. Keswick Codlin, Professor, Lord

Suffield, Duchess of Oldenburgh, Ecklinville, Lord

Grosvenor, Mank's Codlin, Pott's Seedling, Cellini,

Stirling Castle, Frogmore Prolific, Hawthornden New,

Schoolmaster, Cox's Pomona, Lord Derby, Prince Albert,

Striped Beaufin, Wellington, Northern Greening.
Cherries. May Duke, Royal Duke, Late Duke, Empress

Eugenie, Kentish Morello, Archduke, Frogmore Bigarreau,
Bedford Prolific.

. CORDONS.

The following are vai'ieties that are specially adapted
to this form of training :

Apples. Annie Elizabeth, Astrachan Red, Betty Gee-

son, Calville Garibaldi, Cellini, Keswick Codlin, Mank's

Codlin, Nelson's Codlin, Col. Vaughan, Court Pendu

Plat, Cox's Orange Pippin, Cox's Pomona, Domino,
Duchess of Oldenburgh, Duchess of Gloucester, Early

Julien, Ecklinville, Frogmore Prolific, Gipsy King,
Gloria Mundi, Golden Spire, Hanwell Souring, Haw-
thornden New, Hoary Morning, Lord Derby, Lord
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Suffield, Lord Grosvenor, Loddington, Margil, Mere de

Menage, Old Nonsuch, Peasgood's Nonsuch, Northern

Dumpling, Professor, Adam's Pearmain, Hormead's

Pearmain, Mannington's Pearmain, Cockle Pippin,
Keddlestone Pippin, King of Pippins, Lemon Pippin,
Ribston Pippin, Sturmer Pippin, Pott's Seedling, Prince

Albert (Lane's), Ringer, Reinette du Canada, Golden

Reinette, Egremont Russet, Schoolmaster, Stirling

Castle, The Queen, Tower of Glamis, Warner's King,

Wellington.
Pears. Belle de Bruxeltes, Bellissime d'Hiver, Ber-

gamotte d'Esperen, Beurre Alexander Lucas, Beurre

d'Amanlis, Beurre d'Anjou, Beurre de Capiaumont,
Beurre Bachelier, Beurre Diel, Beurre Hardy, Beurre

Superfin, Catillac, Chaumontel, Clapp's Favourite,

Conseiller de la Co3iir, Doyenne Blanc, Doyenne Boussoch,

Doyenne du Cornice, Duchesse d'Angouleme, Durondeau,

Fertility, Fondante d'Automne, General Todleben, Glou

Morceau, Jersey Gratioli, Josephine de Malines, Louise

Bonne de Jersey, Madame Treyve, Madlle. Solange,
Marie Louise d'Uccle, Pitmaston Duchesse, Princess,

Summer Compote, Thompson's, Vicar of Winkfield,

Williams' Bon Chretien.

Plums. Angelina Burdett, Autumn Compote, Belle de

Louvain, Belle de Septembre, Coe's Golden Drop, Czar,

Diamond, Cox's Emperor, Goliath, Green Gage, Bryan-
ston's Gage, Early Gage, Early Bavay Gage, Jefferson's

Gage, July Gage, Kirke's Gage, Oullin's Golden Gage,
Reine Claude de Bavay Gage, Transparent Gage, Webster's

Gage, Red Magnum Bonum, Prince Englebert, Prince

of Wales, Sultan, Tay Bank, Victoria, Washington,
Woolston's Black Gage.

Cherries. Frogmore Bigarreau, Archduke, May Duke,
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Governor Wood, Black Tartarian, Empress Eugenie, Early

Rivers', Bigarreau. Napoleon, White Bigarreau.

MISCELLANEOUS FRUITS.

Filberts and cobnuts may be planted in rows outside

the kitchen garden, or between the standard trees in

orchard, or even in shady positions near woodland walks.

Mulberries should be planted on grass, so that the ripe

fruit may fall without bruising or becoming dirty, and

fruit that thus falls is the best for dessert.

Medlars are usually grown as standard trees, and may
be planted in any sheltered position outside the kitchen

garden, or adjoining the ornamental ground.

Quinces require a low and moist situation, and thrive

best in a stiff soil, and maybe planted either as standards

or pyramids.
Walnuts are usually planted as ornamental trees either

in the park or woodland, or they may be planted in the

neighbourhood of the kitchen garden, but not too closely

to it.

Blackberries. A few varieties of these are well worth

cultivating for preserving purposes, and also for dessert,

and may be planted in connection with the bush fruits,

and trained to tall stakes, or wire fences, or they succeed

well trained on the north side of wooden fences.

DISTANCES AT WHICH TO PLANT.

Walls. Peaches, apricots, and nectarines twelve feet

to fifteen feet apart, and if the walls are high, riders or

standard-trained trees may be planted between. Plums,

pears, and cherries fan-trained, ten feet to twelve feet

apart. Pears horizontal trained, fifteen feet. For low

walls always give greater distance between the trees
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than for high ones. Cordon apples, pears, and plums for

oblique training, one foot nine inches to two feet. For

upright training, one foot six inches to one foot nine inches.

Espalier Fences. Pears or apples horizontal-trained,

twelve feet to eighteen feet. Cordons, the same as for

walls.

Wire Arches. Cordon-trained apples, pears, or plums,

two feet.

Pyramids. Apples, pears, plums, or cherries, eight feet

to twelve feet apart, and five feet to six feet from the

paths.

Bush Fruits, Gooseberries. The rows five feet to six feet

apart, and four feet from plant to plant in the row.

Black and Red Currants. Rows five feet apart, four feet

from plant to plant in the row. Raspberries. Rows six

feet to eight feet apart, and one foot from plant to plant,

or they may be planted in clumps of three plants to-

gether, six feet by four feet. Strawberries. Two feet six

inches to three feet from row to row, and one foot six

inches from plant to plant in the row.

CHAPTER XV.

PRUNING, TRAINING, AND GENERAL CULTIVATION.

Peaches, Apricots, and Nectarines.

Pruning. The trees, when received from a nursery,

would be from three to five years old, and should be

healthy and full grown trees with seven to eleven

branches. The first pruning should be done just before

the sap rises in spring, and should consist of cutting

back all the shoots from half to two-thirds of the last
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year's growth, as shown in Fig. 32 at the points A A, the

dotted portion beyond being removed. Always cut to

a good outward bud. The object of this shortening

back is to increase the number of branches to cover

the widening space as the tree advances in growth, and

the illustration shows the probable condition of the tree

after the first year's growth. When the young growth
after the pruning has progressed to the length o nine

FIG. 32. FAX-TRAIXKD PKACH, AND How TO PHUNE IT.

to twelve inches, the leading shoots should be nailed or

tied to the wall; and they will require attention in this

respect by the end of May or beginning of June. The

front shoots should be removed, so that the sap may be

utilized in strengthening the shoots that remain, and also

in order that the sun may have full play upon them, to

fully mature the wood. As peaches, nectarines, and

apricots perfect their fruit buds only upon the current

year's wood, it is impossible to obtain a good crop of
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fruit unless the wood is well ripened and the fruit buds

fully matured.

By the second year the tree will be well furnished with

shoots, and the foundation will be laid for a good tree.

The subsequent pruning required will be a repetition of

the same process of doubling the leaders where necessary
to fill the space evenly as they extend, until the wall is

covered. As to the body of the tree, all surplus and rank

shoots must be cut clean away annually, the moderate

sized ones being retained and distributed evenly over the

tree, allowing them to attain their full length without

any pinching back or shortening, as it will be upon these

shoots that the next year's crop will be borne. These

shoots, as they advance in growth, should be tied in, or

held back by small twigs placed across them from branch

to branch, to allow the sun full play upon the fruit and

young wood.

Blossoming and Fertilizing. As peaches, apricots, and

nectarines expand their blossoms very early, it sometimes

happens that if the weather is cold and dull the bees

cannot visit the flowers, and consequently they do not

become properly fertilized, and a crop is frequently lost

from no other reason than this. If, therefore, it is noticed

that the bees do not visit the flowers at the time of

opening, it is highly desirable to fertilize by hand.

This is easily done by using a soft camel's-hair brush and

lightly passing it over the centres of the flowers to distri-

bute the pollen. This should be done when the stamens

are dry. The great importance of the proper fertilization

of fruit is not sufficiently realized, and every gardener
and fruit-grower should keep bees for this purpose, unless

there are sufficient in the immediate vicinity.

Tldnning the Fruit. If the tree is heavily laden with
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fruit, it is important that it should be thinned, or the

fruit will not only be small and poor, but the tree will

be seriously impaired for the following season's crop. The

first thinning should take place when the fruit is about

the size of an oak apple, or even less, and before stoning

has commenced. It is a good plan to go over the trees

again in the course of another week or two, to remove any
further fruit where it may have been left too thickly the

first time, and also any deformed fruits. The number of

fruits to leave, and the safe distance between them will

depend somewhat upon the variety, some being so much

larger than others
;
but to get a good fruit, a fair distance

between each will be for peaches, from nine to twelve

inches from fruit to fruit, and for nectarines and apricots

from six to nine inches. The health and vigour of the

tree should also be borne in mind in thinning, but care

must always be taken not to over-tax the strength of the

tree, or the result in the end will be unsatisfactory.

Syringing and Watering. The tree should be kept as

dry as possible during the time of blossoming, but immedi-

ately the fruit sets and begins to swell, and especially if

the weather be dry, it is necessary to commence to syringe.
Water that has been exposed to the air is the best for this

purpose, but if this cannot be obtained, be careful not to

use cold spring water, or the chill will be too great;

therefore, make it tepid. Frequent syringing not only

helps to swell the fruit and increase the growth of the

tree, but it is absolutely essential to keep the red spider
in check, as this pest is very troublesome on walls.

The best time to syringe is two or three hours before

sunset, when the moisture is retained much longer than if

applied earlier in the day. The syringing should cease as

the fruit commences to ripen, but a liberal supply of
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water should be given to the roots immediately after the

fruit is gathered, to assist in developing the flower buds

for the following season.

Whilst the fruit is swelling, give two or three good

soakings with water. Mere moistening of the surface is

of no use, even if frequently done, but sufficient should be

given at each application to thoroughly saturate the roots.

If the borders are at all impoverished, or the trees show

signs of weakness or want of vigour, liquid manure may
be applied ;

otherwise clear water may be used.

Winter and Spring Protection. After the fall of the

leaf, it is a good plan to untie the whole of the trees,

and after cutting away all coarse and surplus wood,
to dress the whole with a mixture of Gishurst com-

pound, soot and clay, applied with a brush. The

branches may then be carefully drawn together in haiid-

fuls and tied to stout stakes, driven firmly into the

ground about a foot from the wall. The walls may then

be thoroughly cleaned and dressed with some insecticide.

This will very largely do away with insect pests during
the period of growth. But the principal object in thus

bringing the trees from the wall is to retard growth as

much as possible in spring. Therefore do not nail or tie

them back to the wall until the sap begins to rise. This

will so retard the blossoming that it will be much safer

when it does expand. Immediately before expansion, and

not earlier, glass copings, if provided, should be fixed in

their places ;
and whether there are glass copings or not,

canvas, or thick net, or some protective material, should

be spread over the trees. This should be fixed to the top

of the wall or the front of the glass coping, and hang to

the ground, stakes being placed a few feet apart, leaning

against the wall at the top, to keep the net from being
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blown against the trees. This net must, however, be

drawn up every morning and let down again every even-

ing until the fruit has set, when it may be removed. If

the weather proves favourable at the time of flowering, a

crop may be obtained without any precaution of this

kind
;
but our climate is so fickle that to ensure a crop it

is necessary, and it is usually labour well spent.

Pests and Diseases. Red spider, mildew, and aphis are

the chief enemies that these trees have to contend with.

Red spider may be detected by the leaves turning a light-

brown, and unless speedily checked, will result in the

leaves falling. The cause is over-dryness; therefore the

prevention is to maintain a condition of moisture by fre-

quent syringing, as above directed. If, however, the trees

do become infested, they should be syringed with a solu-

tion of quassia and soft-soap two ounces of each to a

gallon of water; or with a weak solution of Gishurst

compound or tobacco water.

The Aphis may be detected by the curling of the leaves
;

but it may be readily exterminated by syringing with

either of the ingredients above recommended for red

spider.

Mildew is a troublesome disease which affects some

varieties much more than others ; for instance, Royal
George Peach and Hunt's Tawny Nectarines are very
subject to it, and indeed, all the varieties that have no

glands to the leaf. Continued wet and dull weather is the

chief cause. The subsoil should be kept porous and open,
to prevent the ground from becoming cold and water-

logged. Trees that show signs of it may be syringed
with weak tobacco water, or dusted with sulphur; and
there are also a number of other advertised remedies.

Gumming is usually the result of over-feeding or over-
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pruning, causing the growth to be too rank, with, the

effect that rapidly formed and immature wood, when

exposed to sudden changes of temperature, undergoes

rupture of the tissues, and the sap exudes in the form

of gum, causing a wound which is difficult to heal, and

soon becomes fatal to the tree. To avoid it, discourage
all coarse growth, and endeavour to get all wood well

ripened.

Pears, Fan-Trained.

Pruning. These, when procured from the nursery,
should be trees similarly trained to peaches, as shown in

Fig. 32
;
and if planted in the autumn they may be

pruned the same as shown in Fig. 32. In the case of

small trees, they may be cut back closer than older

ones. If planted in the spring, however, it is safest

not to prune at all until the following season
;
but simply

to secure them to the wires or wall. They will then

by autumn have made abundance of rootlets, and will re-

spond more freely to the knife when pruned. When the

young growth has attained the length of twelve to fifteen

inches, this should be tied or nailed into the positions re-

quired, taking care not to unduly crowd the tree. The

front or breast shoots should not be cut clean away, as in

the case of peaches, but spurred back to within two inches

of the stem, as pears produce their fruit principally upon

spurs, the formation of which in every case should be

encouraged. The after-pruning consists in cutting the

main or leading shoots back every season, until the tree

is well furnished and the wall is covered with good wood.

This pruning may be done at any time from November
to February, when the weather is favourable. After the

fruit has well set and the tree has attained a fair size,



132 FRUIT CULTURE.

a quantity of front or breast growth will be forced.

When these growths are about twelve to fifteen inches

long, it is a good plan to go over them and just pinch

the tips off the strongest of them, leaving the weaker

ones. This will check the growth before the final

pruning takes place. This should be done some time in

August, and should consist of cutting back all shoots

not required to be nailed in, to within three eyes or

so of the base of the growth. The trees will then

have a neat appearance for the remainder of the season,

and no harm will result, as is the case if pruned earlier.

The growth that will subsequently be made will be very

slight, so that the leading growths and the fruit will be

able to absorb the flow of sap, and no secondary front

growth will be forced. As the tree advances in age it

will, in all probability, become over-crowded with unfruit-

ful spurs ;
these should be cut clean away, to allow more

room for the fruitful ones, and it should be done at the

time of the winter pruning, when the leaf is off.

Root-pruning may be necessary in some cases where the

tree may be making too much growth without producing
fruit. The best time to do this is November. Dig a

trench two to four feet away from the stem, and cut the

coarse or wood-producing roots, taking great care not to

injure the small and fibrous roots near the surface. Cut
under the tree and sever the tap-root, if any.

If the tree is large it will be best to root-prune only
half the number of roots one season and the other half

the next, as the check is too great if all are cut at once.

Trim the ends of the severed roots with a knife, and add

some fresh soil at the time of the operation, to encourage
new rootlets to form quickly.

Horizontal Pears. This form of training is frequently
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adopted for wall pears. Trees procured from the nursery
should have from two to four tiers of branches already

trained, as per Fig. 33. The pruning required will be

as follows. Select on the leading or upright shoot two

buds as nearly opposite each other as possible, at a dis-

tance of ten to twelve inches above the upper tier, and to

cut the shoot off at one bud above these. The two side

buds will then form branches, which may be trained hori-

zontally, and the upper bud will form the leader, which

may be trained upright. The same process may be re-

peated until the top of the wall is reached. The pruning
of the body of the tree will

be precisely the same as in

fan-trained trees, only that

the leading shoots at the

ends of the branches must

be tied in full length, instead

of being pruned to double

them as in the case of fan

trees.

Watering, etc. This may
FIG. 33.

HORIZONTAL TRAINED PEAR.
be done in the same way as

directed for peaches, only more sparingly, especially

if the soil be cold and retentive. Liquid manure may
be given about once a week, when the fruit is swelling

rapidly.

Protecting the blossoms with net or canvas may also be

done in the same way as for peaches, etc.

Thinning the Fruit. Pears frequently require a good
deal of thinning, especially in the case of the large

varieties. A few, such as Pitmaston Duchess, etc., should

be thinned to a distance of twelve to fifteen inches apart,

to produce fine fruit. The medium and smaller varieties,
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however, may be left much closer, but should not in any

case be crowded in bunches.

Pests and Diseases. The pear is less liable to insect

pests than any other fruit tree. It is, however, occasion-

ally visited by red spider and green aphis. The insecti-

cides, as before recommended, may also be applied here.

The bark scale, canker and other diseases are treated in

Part I.

Cracking in pears is a frequent and troublesome occur-

rence, and in many cases the cause is beyond control, as

it is induced principally by sudden changes in tempera-

ture. Some varieties, however, suffer much more than

others. A sudden fall in the temperature causes the

skin to stop swelling and become hardened, with the

result that when the temperature again rises, and the sap

flows freely, the fruit recommences to swell and the skin

cracks. Continuous rains often cause cracking, as the

ground becomes sodden and cold. Therefore keep the

soil porous and open with good drainage, and if the

weather is dry, mulch the surface, which will keep it cool

and moist and at an even temperature.

Plums, Fan-Trained.

The treatment described for pears as to pruning and

root-pruning also applies to plums.

Thinning. In some seasons plums will set immense

crops of fruit, in which case it will become necessary to

thin considerably. It is a good plan to go over them

twice, commencing when they are no larger than a small

hazel-nut, and thinning severely if they are thick. Go
over them again when the fruit is about half-grown, when
it may be used for cooking. The smaller varieties, such as

Green Gage, may be thinned to about three or four inches,
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but larger varieties, such as Pond's Seedling, or Victoria,

should be thinned to six inches or more, according to the

sample of fruit required.

Insects that infest plums on walls are the white aphis
and red spider, but both may be easily dealt with by

syringing with insecticides, as before recommended, or, in

the case of red spider, with clear water only.

Gumming sometimes takes place in plums, in which

case be sparing with the knife to the branches, but apply
it to the root. Practise the extension system as far as

space will allow, as it is almost impossible for a plum to

fruit if pruned severely year after year, the result being
coarse growth and no fruit-buds.

Other diseases, see Part I.

Cherries, Fan-Trained.

Pruning may be done the same as for pears.

Watering, also the same.

Thinning the fruit will not be necessary in the case of

cherries
; they frequently thin themselves severely during

the stoning time. The fruit is on the trees such a short

time that there is not the continual strain as in the case

of other fruits. Dropping is generally caused by the roots

becoming dry, as they require to absorb an enormous

amount of moisture in a short time in order to perfect

their fruit
;
therefore a mulching is frequently beneficial.

Cordon Fruit Trees.

Planting, Training, and Treatment.

This method of training is suitable alike for apples,

pears, plums, or cherries, whether for walls, espalier fenc-

ing, wire arches, or as dwarf edgings, and is decidedly
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before all other systems for producing the large.it fruit of

the best quality. The whole strength of the tree is thrown

into the fruit, and as all the fruit is on the main stem,

it draws the sap direct from the root, by which means the

greatest weight of fruit can be pi-oduced in a given space,

and each fruit being well exposed to the sun and air,

develops the flavour to perfection.

Walls. To cover walls, the trees should be planted

eighteen inches to two feet apart. Some people, thinking
this too close, have planted them three feet apart, but

the result has been disappointment; the greater freedom

of the roots causing the side growth to become too strong,
and the wall to be covered with a vigorous growth of

wood, instead of fruit-spurs.
The training must be done according to height and

position of wall. If the height be sufficientsay twelve

to twenty feet they may be trained upright; if lower, it

is better to train them obliquely to an angle of forty to

fifty degrees, or even a greater slope if the wall is low
This gives a greater length to the tree, and also tends to

check wood-growth and induce fruitfulness.

Do not prune when planted, but tie in the leader full

length.

Cordons are of great value for covering wall space.

By no other means can a return of fruit be so quickly

realized, a considerable crop, in most instances, being
obtained the same season as they are planted; whereas

by the old system of planting fan or horizontal-trained

trees, it is necessary to wait a number of years before the

wall is covered and a return obtained.

Espalier Fence. For an ordinary wire fence plant one
foot six to one foot nine inches apart, and train obliquely,
the same as directed for walls. Espalier fences can thus
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be covered at once, the same as walls, with fruit-bearing

wood, instead of having to wait for years, as by the old

system.

Diamond Pattern (Fig. 34). Apples may be trained to

form a diamond with very pretty effect. This should be

done by planting double cordons two feet apart ;
train one

FIG. 34. DIAMOND-TRAINED COHDONS.

branch one way at an angle of forty-five degrees, and the

other at the same angle in the opposite direction, thus

allowing the branches to cross each other at right angles.

As the trees grow, continue to train each branch in the

same direction, crossing each other at even distances, until

the desired height is attained. Diamond training is not
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suitable for plums or cherries, but apples and peai'S do

remarkably well, and are very picturesque.

Wire Arcli. For this position the trees should be

planted two feet apart on the outside of the wires. Tie

them upright to the wires, and train them straight over

the top until they meet. Both apples and pears fruit re-

markably Avell when trained on wire arches, spanning
kitchen garden or other paths, and when in fruit they
have a most pleasing effect, as seen in the frontispiece.

They admit sufficient sun to perfect the fruit, and at the

same time form a pleasant shade to the paths.

For horizontal training, as an edging to beds, borders,

etc., strain a wire to the required height, about fifteen

inches from the ground. Plant the trees from six to eight

feet apart, and carefully bend the trees down and te to

the wire, allowing them to follow each other in the same

direction.

Cordons may also be trained horizontally to fill up

spaces on low walls or fences, such as the space below the

lights of a greenhouse, etc.

Pruning and Treatment. If the trees are properly

planted and tied according to foregoing instructions, the

subsequent management is extremely simple, provided
that the trees are in proper condition when planted ;

but

this is of the first importance. Apples should be worked
on the paradise stock, and pears on the quince, to ensure

early fruitfulness, and as a safeguard against the produc-
tion of wood instead of fruit in the future. It is also

important that the trees should be furnished with fruit-

spurs and buds from the base upwards when planted.
If the trees can be brought into fruit the first or second

year after planting, there is but little trouble in continu-

ing to fruit them.
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Do not shorten the leader until necessary, but continue

to train in the required direction until the full length or

height is attained. Prune all side shoots, at the end of

June or beginning of July, to within about two or three

eyes of the last pruning. And again, early in September,

go over them and prune all shoots to within one or two

eyes of the summer pruning. The first pruning generally

results in the development of fruit buds upon the spurs.

Therefore, pruning at the right time is very important to

induce fruitfulness, but it is a most simple operation, and

if carried out according to above directions will ensure

success.

There is a considerable difference of opinion as to the

best mode and time of pruning. But from our long ex-

perience, we find the above safe and efficacious.

In the course of time, and after successive pruning,
considerable spurs will be formed up the stem, especially

with some of the coarser-growing varieties
;
when they

thus become inconveniently long they may be cut away
to within two or three eyes of the main stem, but it is

best to do this gradually and not to cut the whole back

the same season.

Manure should be applied moderately when the trees are

planted, unless the ground is very rich, and occasional

top-dressings may be subsequently applied, according to

the condition and nature of the soil and the amount of

fruit that the trees are carrying ;
and if the trees should

make too strong wood-growth, instead of forming fruit-

spurs, they should be carefully root-pruned in October or

November. A mulching of manure in summer in light

soils will be found very beneficial. In heavy soils they

may also be mulched in dry seasons.
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CHAPTER XVI.

GATHEEING AND STOEIXG.

MUCH cai'e and judgment are required in gathering and

storing fruit, in order to have it in the best condition for

consumption, as well as to extend as much as possible the

period of use.

Peaches, Apricots, and Nectarines must not be gathered
until they are fully ripe, as they do not acquire their full

aromatic flavour and saccharine qualities until the exact

period of ripening. Where it is necessary to gather even

a few days prior to the time of using they lose much of

the lusciousness of the fresh fruit, and the fruit that

drops is undoubtedly the best, if nets can be arranged to

catch it without bruising as it falls.

It is, however, possible to preserve them for a week or

ten days, when fully ripe, by placing them in a cold store,

where the temperature is maintained within a few degrees
of freezing, without being quite to the freezing-point.
But a store of this kind is only accessible to the few.

Much, however, may be done to extend the season of

use by a careful selection of early, mid-season, and late

varieties, to fruit in succession, and also by planting on

different aspects.

Plums. Almost the same remarks apply to plums as

to peaches and nectarines. They should not be gathered
until fully ripe. Plums, however, will hang somewhat

longer on the tree after ripening, and but little can be

done towards keeping them in store for dessert after

gathering, but the same remarks apply here as to peaches
and nectarines respecting the selection of varieties and

aspects to prolong the season. And with care in this re-
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spect good plums may be had from the middle of July
until the end of November.

Pears. in the case of a few of the early varieties, such

as Jargonelle, Beurre Groubalt, etc., it is necessary to use

them immediately after gathering, but a few of the second

early may be gathered some days previously, though they
attain their best and fullest flavour by remaining on the

trees until nearly ripe. Where, however, they are particu-

larly required a few days in advance of the time at which

they will become naturally ripe, they may be accelerated

by gathering and wrapping each fruit in tissue paper, and

placing in a close box or drawer amongst some sweet, dry

hay or fern leaves, and keeping close for a few days.

Colour and appearance may thus be produced quite equal
to natural ripening, but the same fulness of flavour must

not be expected.

Pears require when stored a warm, dry room, and they
are very different to apples in this respect. The cool and

somewhat moist atmosphere required by apples takes all

the flavour out of pears, whereas in a warm, dry room

the aroma, and also the rich saccharine flavour, are fully

retained. A pear store should be built where hot-water

pipes can be introduced, or if this convenience is not

obtainable, they may be stored in drawers in the dwelling-

house. In gathering for storing, let the fruit hang as

long as it is safe from frost,^and be careful to gather
when dry, and without bruising. A simple test as to their

fitness for gathering is to raise the fruit gently in the hand,

and if the stalk parts readily from the branch, the fruit is

ripe. If however it will not part by a short twist, but

clings tenaciously to the branch, you may be sure that it

is not fit to gather. Another test is to cut open a fruit

and examine the pips.
If these a.re dark brown, the fruit
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is nearly or quite matni'ed, but if the pips are still white

it should remain longer on the tree. If gathered too early

they shrivel and become tough and leathery, and do not

attain their full flavour. The same varieties should always
be placed together in the store, and it will be found a

great convenience to place them in the order of their

ripening, with a distinct label to each, upon which should

be noted the time when they will be in use. They require

careful watching as they approach maturity, as in some

cases the period in which they are in use is so short that

it is needful to commence them the moment they are fit.

Apples. A few of the early varieties, such as Early

Juneating, Mr. Gladstone, etc., have to be gathered and

used direct from the tree. If placed in the store for even

a few days they become mealy and crack. Those ripen-

ing somewhat later may be safelyplaced in the store for

a short time. All the succeeding fruits may be gathered
when fully ripe, and carefully stored. For private growers
a different store should be arranged from that for market

growers described on page 83 ; but, of course, the same

-principles apply as to the equable temperature to be main-

tained. Bat where a number of varieties have to be

stored for private use, consisting of dessert and culinary

fruit, a more commodious building should be arranged,
with plenty of room for examining and drawing from the

fruit as required, as well as provision for plenty of light.

Arrangements, however, should be made to exclude the

light completely when not required, as apples keep better

and retain their freshness more perfectly in the dark than
in the light. But it will be necessai'y to provide double

doors, double walls, and double windows, and the position
chosen should be as sheltered as possible. Do not on any
account introduce hot-water pipes into the apple room,
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nor any means of artificial heat, but, if properly construc-

ted, rely upon the double walls, with the intervening air

space, to maintain the required temperature. No anxiety

need be felt if the temperature should fall two or three

degrees below the freezing-point during a continued frost
;

but in such case, when the thaw sets in, keep the room

close for some time afterwards, and allow the temperature
to gradually rise. Any sudden change of temperature will

affect the fruit more than anything else. The shelves in

such a house may be tolerably close together say one

foot from shelf to shelf as the fruit should be placed

thinly upon them, not more than two layers, one above

the other. We have a fruit room so constructed at our

nurseries, from which we have been able to exhibit large

collections of fruit late in the spring. The shelves in

this room are made with close boards, upon which a

thin layer of clean wheat straw is spread for the fruit to

rest upon. Many people advocate open lattice shelves,

in which case no straw is required. Where many shelves

are placed one above another, at a considerable height,

it is a convenient plan to make the upper ones to slide

out in sections, like drawers, for the convenience of plac-

ing, examining, or removing the fruit as required. Make
it a point to label each variety.

As to gathering, allow the late varieties to remain on

the trees as long as possible, and they will not be dam-

aged even by a few degrees of frost. Many people,

alarmed by the falling of some of the fruit, gather their

apples much too early. If these fallen fruits be carefully

examined, the bulk of them will be found to be maggoty
and diseased, and even if some sound fruits are blown

down, it is better to spoil a few of these early in the

season, when fruit is plentiful, than to spoil the bulk
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later in the season, when fruit is scarce and valuable.

Allow plenty of ventilation at the top of the room, for a

week or two after storing, for the escape of the perspira-

tion, which takes place immediately after gathering.

When this has ceased, close the room and subsequently

only give air very occasionally.



PART III.

INSECT PESTS AND DISEASES.

CULTIVATORS so often experience loss through the attack

of various enemies, that it is thought well here to devote

a section to the subject.

The Apple.

MOTHS.

WINTER MOTH (Cheimatobia brumata), Fig. 35. The

FIG. 35. TIIE WINTEII MOTH.

A MALE MOTH. B FEMALE. C CATERPILLAR. (Natural Size.)

forewings of the male measure from 1 to 1-| inch in ex-

panse, and are pale grey or brown, with three to five
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wavy, darker brown lines running across them. The hind

wings are greyish white, with two or three darker lines,

or almost without markings. The female has very small

and narrow wings that are useless for flight, so that they

have to climb the trees by the stems in order to lay their

eggs. Both male and female continue to make their

appearance from the end of September to the end of

December. The males may be disregarded, provided the

females are caught, and, together with their eggs, de-

stroyed. The latter is concerned only in the production

of eggs, which she lays, to the number of two hundred or

more, in the crevices of the bark, or on the spurs and

branches, at intervals till Christmas, according to the

weather. Egg-laying is done by night. After the end

of the year nothing is seen of the moth till the cater-

pillars appear in April and May on the expanding buds,

upon which they feed. As the leaves unfold the cater-

pillars make for themselves a shelter by binding a few

of them together, and here they reside while not feed-

ing. The earliest hatched individuals are full grown by
the end of May or early in June, and descend to the

ground by means of a thread. Here they bury them-

selves and construct a cocoon, in which they undergo
their transformations at a few inches below the surface.

Others follow the same course, and lay up in the soil

probably by the end of July, where they remain till

October.

REMEDIES. One of the most effective plans is to inter-

cept or trap the females on their way up the trunks

of the trees, and so prevent the eggs from being laid

upon them. All undergrowth of gooseberries, currants,

or cobnuts, should be kept clear of the fruit trees

above, to prevent them being used as a means of ascent.
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Bands of cart grease, or that with an equal propor-
tion of Stockholm tar, should be put round the trunks

at some convenient height from the ground, com-

mencing in the last week in September or the first in

October. The females crawl into the grease and are

there held fast. The bands should be examined at inter-

vals, removing what moths are caught, and renewing the

grease as it gets dry. Some recommend placing the

bands at four feet from the ground, but one foot would

leave less space for egg-laying. Tar or other sticky

preparation applied directly to the bark, especially of

young trees, is injui-ious. Various means are therefore

adopted to prevent the preparation from coming into

actual contact with the tree. One of these is to obtain

waterproof brown paper, and cut it into bands about six

inches wide, and lengths according to the size of the trees

to be treated. These are tied round the stem and the

preparation smeared over the paper. This prevents the

ascent of the moths exactly the same as if placed directly

on the bark, and when no longer required can be re-

moved without injury to the bark.

A smooth portion of the tree should be chosen, so that

the bands may lie close arid prevent the moths passing
underneath them.

Another plan is to fix hay bands in a similar way,
and to plaster the grease on the outsides of these.

A preparation of bird lime, and also a sticky oil have

been used for the same purpose, and a special preparation
has been made by Messrs. McMunn & Harlow, Skeet Hill

Farm, Chelsfield, Kent
;
also another by Mr. Home, of

Cliffe, Rochester.

But all require to be used with caution, or damage to

the tree will result. Any substance which excludes the
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air from the bark for any lengthened period cannot fail

to injure the tree.

After the moths have ascended the trees and deposited

the eggs, nothing more can be done until the spring.

The eggs commence to hatch just as the buds commence

to unfold, and immediately the egg has hatched the

caterpillar is very tender, and easily destroyed by syrin-

ging with some of the insecticides named below. This

syringing should be done once or twice before the blossom

expands, and should on no account be done while the

bloom is open, or much damage will be done. The

hatching, however, continues for two or three weeks
;

therefore, after the fruit has set, the spraying may be

again continued, but the caterpillars will be by this time

gaining strength, and securing themselves in the folds of

the leaf, or by drawing two leaves together. They are

then very difficult to dislodge, and can only be attacked

by poisoning the foliage upon which they feed, or by

syringing at night when they are out feeding. This may
be done by the use of either of the insecticides, but great
care should be taken in the use to apply only a very fine

spray, otherwise the foliage will be damaged. Care should

also be taken in using the arsenical poisons if there are

vegetables or other green crops below.

Since the ravages of this pest set in to such an alarm-

ing extent in the spring of 1889, many experiments have

been tried as to the best insecticide to use for syringing
the trees. Most authorities are now agreed as to Paris

Green being the most efficacious.

Miss Ormerod, the consulting entomologist of the

Royal Agricultural Society, has collected a large amount
of valuable information respecting these experiments
during the past season, the result of which is published
in the Royal Agricultural Society's Journal.
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Mr. Wise, of Toddington, says :

" Paris Green is the

only thing which \ve have found really efficacious. For

plums, the pi^oportion is 1 oz. to 10 gallons ;
and for apples,

1 oz. to 20 gallons. We have also used the former strength
for currants; but as the foliage is within the last few

days becoming so much stronger, we have been using it

at 1 oz. to 8 gallons. Neither of these solutions has

damaged the foliage, but killed the caterpillar."

London Purple. In the past season, some amount of

trial was also made of another arsenical insecticide, which

has long been used in America, known as London Purple.
The purple may be used either as a powder dressing, or

it may be mixed with water and flour, and sprayed on the

trees just in the same way as Paris Green
;
but owing to

its lightness a smaller quantity by weight of the purple
will treat a given number of trees than would be required
of Paris Green.

Other desirable points are its greater diffusibility in

water, also its greater adhesiveness to the foliage, and

also that this purple or arsenite of lime is not so poison-

ous as the green or arsenite of copper, although, like the

green, the purple is a strong poison, and should be

treated and used with the same precautions and care as

the Paris Green.

We have used at our nurseries and fruit plantations

both the Paris Green and London Purple, and although
we had a bad attack of the caterpillar, by the persistent

spraying we have very largely mastered the plague. But

we in common with many others did considerable damage
to the foliage by the application of the poisons.

We believe, however, that the damage was chiefly due,

firstly, to want of knowledge as to the proper strength

to use with safety ; and, secondly, to the absence of
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suitable apparatus to apply the liquid in a fine spray.

Both these obstacles having now been surmounted, we

are again using the poisons with much more confidence.

We have also ourselves used for many years for the

winter moth, and many other insect pests, washings com-

posed of quassia and soft soap prepared in the following

manner : Boil 4 oz. of quassia chips in one gallon of

water for about an hour, then add 2 oz. of soft soap; stir

till dissolved, and strain off. When using, add one gallon
of this mixture to two gallons of water. Apply to the

foliage with any appliance that will throw a fine spray.

Another composition may
be made of quassia and

soft soap as above, to which

add half a pint of paraffin,

or paraffin emulsion. In

using, add one gallon of the

mixture to three gallons of

water, and stir well in using.

APPARATUS FOR SPRAYING.

As the proper application

of the insecticides is of so

much importance, I may
mention two or thi-ee appli-

ances used for that purpose.
A compact and handy apparatus in the form of a knap-

sack pump, is called "Eclair" (Fig. 27), which may be

obtained of Messrs. C. Clarke & Co., Windsor Chambers,
Gt. St. Helen's, E.C. This is admirably adapted for use

amongst small trees, and the constant movement of the

operator keeps the liquid moving, and consequently to an

even strength.

FIG. 36.

ECLAIR" KNAPSACK PUMP.
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Another excellent machine adapted to larger growers

is made by Messrs. Boulton & Paul, Rose Lane Works,

Norwich (Fig. 37). It is fitted with a powerful pump,

and two jets and sprayers, and also automatic dishes for

keeping the fluid properly mixed. The figure below shows

the mode of distributing the spray. The apparatus in

front for watering lawns can be attached or not as re-

quired. A large amount of work can be got through in

a day with this pump, which will deliver the spray to a

height of thirty to forty feet.

SPRAYING MACHINE.
Fm. 38.

SNOW'S SPRAYING NOZZLE.

Messrs. Hemmingway, the manufacturers of the London

Purple, also supply a suitable pump for the purpose. Or
one of Snow's Patent Nozzles (Fig. 38) may be attached

by a length of india-rubber hose, to any garden pump.
A lad can then continue pumping whilst the operator

walks up and down the rows of trees, directing the spray
above and below the foliage.

Paris Grreen (or Emerald Green) may be obtained of
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females should be employed as in tlie case of the winter

moth, applying the bands in October and November.

Between that time and June gas-lime may be applied to

the soil to kill the pupa?.

TIIE SCARCE UMIIEE (Hylernia avrantiaria), Fig. 40,

does considerable damage to the apple and other fruit

trees. The male measures Hin. to If in. across the wings,

which are of a dull orange dusted with brown, and hav-

ing a broad curved brown transverse band near the apex,

and a straight one near the base. Hind wings pale orange
on yellow, with a much curved line running across the

middle. The female has short, narrow, functionless

wings. The body is stout, and contains a large number
of eggs, which she deposits all over the tree during the

months of October and November. The caterpillars are

greyish-brown, spotted with orange, and being loopers, like

those of the last named, have only ten legs. They are

hatched out during May and June, when they feed upon
the young leaves. When full grown, they bury them-

selves in the ground, appearing in the perfect in autumn.

See illustration.

REMEDIES. These are practically the same as in the

case of the Mottled Umber. For the destruction of the

pupae in the soil, gas-lime may be applied to the latter

in July, August, or September, forking in lightly.
THE SMALL BRINDLED BEAUTY (Nyssia hispidaria). Fig.

41. The fore wings of the male are dark greenish-brown,
with a pale grey wavy streak crossing them near the

apical end. The hind wings are pale greenish-brown
with a dark line round the outer margin. The female
is stout-bodied and hairy, with hairy legs, by which it

may be distinguished 'from others of the same group.
The caterpillar is a looper, large compared with those
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above mentioned, greyish-brown, spotted with orange,

and thinly hairy. It comes forth in May, June, and

July, and commences to feed on the leaves of the trees.

The perfect moths appear at intervals from January till

April, and have much stouter bodies than any of the

above mentioned.

REMEDIES. Should this moth occur in conjunction with

the Winter Moth, the application of the stern bands will

have to be continued from the end of September till

FIG. 41. THE SMALL BRINDLED BEAUTY.

A MALE MOTH. B FEMALE. C CATERPILLAB. (Natural Size.)

Christmas, and the syringing and other remedies should

be adopted as for the Winter Moth.

THE PALE OAK BEAUTY (fioarmia consortaria), Fig. 42.

This is another oak moth, which, like many others, is not

confined to that tree
;
but attacks the apple and various

other fruit trees. The perfect insects measure from If
in. to 2 in. across the wings ;

the females are somewhat

larger than the males, and, like them, are winged. The

fore wings are pale-greyish, dusted with dark brown, and

marked transversely with three rather wavy dark lines.

The hind wings are greyish-white, [with two wavy dark
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lines crossing them, and an eye-like spot near the centre.

The larvae have ten legs, and are grey tinted with greenish,

furnished with a dark stripe on the back, a paler one on

each side, and two humps near the head, with two near

the tail. The perfect insects appear in June and July,

and laying their eggs upon the trees, the caterpillars

are to be found devouring the leaves of the trees during

August and September. See illustration.

FIG. 42. PALE OAK BEAUTY (Boarmia consortaria).

A Morn. B CATERPILLAR.

REMEDIES. The caterpillars may be attacked with some

of the solutions and insecticides employed against those

of the Winter Moth. The females, being furnished with

wings, cannot be caught in the same way as those of the

last named. The pupae which lay up in the ground may
be destroyed by applications of gas-lime or quicklime,

dug or forked lightly into the soil during the winter or
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spring. No green crops should be planted for a month

or more after gas-lime has been applied to the soil.

THE LACKEY MOTH (Bobynxneustria),l?ig. 43. The cater-

pillars of this species often prove very destructive to the

apple and pear, as well as to several forest trees. The

male of the perfect insect measures about Ijin. across the

wings, and the fore ones are pale or dark ochreous red in

different individuals, and crossed with two brown or yel-

lowish lines, or one broad, dark-coloured band. The hind

wings are yellowish-brown or reddish-brown. The female

MOTH (Bobynx neustria). A CATEKPILLAK. B MOTH.

is large and generally paler, with a broad, dark-coloured,

transverse band. The caterpillars attain a length of 1|

in., or nearly 2 in., and are bluish-grey, with a white line

along the back, an orange one on each side of this, and

then a silvery-blue one, spotted with black, and covered

with long golden-brown hairs. They make their appear-
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ance in May and June, from eggs that were laid upon the

branches of the trees in dense rings by the female moths

late in summer or in autumn. The caterpillars construct

a web, under the shelter of which they live socially when

not feeding, and may be found in communities varying
from 30 to 200. They become full fed about midsummer,

and, separating, go in quest of a place amongst leaves,

rubbish, brushwood, fences, or other objects where they

may lay up in the soil like the pupae of the above

mentioned moths.

REMEDIES. The catei'pillars maybe collected wholesale,

by removing the webs with their contents early in the

morning and after sunset, because they feed during
the day, and are then scattered over the tree. Much

injury is prevented if the webs are gathered while the

caterpillars are yet young. With young or dwarf trees

the best method to adopt is for one to hold a pail half-

filled with some liquid, such as soap-suds or paraffin, be-

neath the web, while a second one removes and drops it

in the pail. This pi-ecaution is necessary, because the

caterpillars drop from the web on the least alarm, and

mount the trees again when the disturbance is over. In

the case of orchards, or tall standard trees, a sheet may be

spread on the ground, and then the webs should be pulled
down by means of a hooked pole. Just as the caterpillars
are found in large communities, so the same may be said

of the eggs, which are laid in dense rings. They may be

scraped off at the winter pruning, or the shoots bearing
them cut off, and burnt in either case. This will prevent
the birth of hundreds of caterpillars.

THE SMALL ERMINE MOTH ( Hyponomentapadellus^Fig. 44.

The bird cherry is the favourite food of the larva; of this

moth, but the apple, plum, and other trees also suffer from
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their ravages. The moths vary in size from \ in. to f in.

across the fore wings, which, are white, marked with three

lines of black dots, and fringed at the apex. The hind

wings are dull leaden, or slaty-grey. The caterpillars are

grey, spotted with black, and slightly or thinly hairy.

The eggs are laid upon twigs in patches, late in summer,

FIG. 41. THE SMALL EKMINK MOTH (Hyponomeuta padelliu).

A CATEHPILL.U!. B MOTH. C LARV.E IN WEB.

and the caterpillai-s are hatched out in October; but

remain very small, protected by the coverings of gum
placed over the eggs, till spring. As the leaves unfold in

spring, the tiny caterpillars penetrate their tissues and

feed there till they gain strength, after which they issue

forth in great numbers, devouring the foliage of the trees.
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This is about the middle of May, when they commence to

construct webs, in which they live in large numbers when

not feeding, as in the case of the Lackey Moth. They

attain full size in June, and each forms a dense cocoon

within the common web. See illustration.

REMEDIES. The webs containing the caterpillars may
be collected and destroyed in the same way as recom-

mended for the Lackey Moth. During the day, when the

larvae are out feeding, the trees may be syringed some-

what forcibly with a strong solution of soap-suds. This

will kill some and dislodge others, while the leaves will

be rendered unsuitable as food to them by the soapy

water. By the time the larvae become full fed in June,

the trees will be leafless if the attack has been severe, and

hung with dirty webs containing the cocoons of the insect,

if that stage has been reached. These should be collected

and burned. The perfect moths may be attacked during
the last week of June and in July by spreading sheets

under the trees, and tapping the branches, when large

numbers will fly down and, being very sluggish, may be

caught and killed. Syringing the trees Avith soap-suds
will drive away the moths, and prevent them from laying
their eggs there.

The illustrations, No. 26 to 36, were kindly lent by
Messrs. Geo. J. Macmunn and William Harlow; and 45,

46, 49, 50, 51, 52, and 53 by the editor of the Gardeners

Chronicle.

THE CPDLIN MOTH (Carpocapsa pomonella), Fig. 45. The

injury done to the fruit of the apple by the larvae of this

small moth is sometimes extensive
;
and the pear suffers

in the same way, but to a smaller extent. The perfect
insect measures about f inch in expanse. The fore wings
are grey, with membranous, transverse wavy lines, and a
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reddish-brown eye-like spot near the hinder angle. The

hind wings are dusty, and fringed. The larva is pinkish,

with a pale brown head, and dotted with black in lines.

FIG. 45. THE CODLIN MOTH, OR APPLE GRUB.

The perfect moths come forth in June and July, and the

female lays a single egg on each young fruit, generally

in the eve, and when the grub is hatched out it pierces
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the skin and gnaws its way down the fruit. After it

is nearly full grown, it feeds upon the seed, generally

causing the fruit to fall. It then deserts its feeding

ground, and seeks a place where it may make a cocoon

and pass the winter. This may be in the crevices of the

bark of trees, chinks of a wall, or in the eye of the fruit

itself, but not under the soil. It remains in the grub
state for long after the gathering of the fruit, finally

changing into a pupa, and ultimately attaining the pei'fect

state in June or July.

REMEDIES. All fallen apples should be promptly
collected and burnt, or given to pigs before the grubs have

had time to desert them, and in this way large numbers

will be destroyed. Also many may be caught by tying

hay or twisted straw ropes round the lower part of

the trunk of the tree. Finding suitable accommodation,

they seek no farther, but lay up there. These traps may
be collected a fortnight after the gathering of the fruit

and burnt. Various other contrivances have also been

invented for the destruction of the moth at this, the most

convenient stage for getting at it. What is known as

the Codliii Grub Trap consists of thin pieces of board

placed over each other, held apart by means of thin laths

to allow of a hiding-place for the grubs, and held to-

gether by a nail, or screw, in the middle. All rough
bark, moss, lichens, and other means of concealment,

should be cleaned away from the stems of the trees, so

that as little encouragement may be given the enemy as

possible.

THE GREEN PUG (Eupithecia rectangulata). The larva)

of this small moth are very mischievous to the flowers of

the apple and pear in some parts of the country. They

appear in April and May, and tie the petals together,
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foi^ming a protection for themselves against their enemies,

while they proceed to devour the organs of the flower

inside. They are termed loopers from their mode of

walking, as they have only ten legs, and are yellowish

green, with a reddish line along the back, and the head

and legs black. When full fed they form an earthen

cocoon in the ground, from whence they emerge in the

perfect state during June arid July. The moth measures

something over inch in expanse, and the forewings are

dark green, with two more or less curved dark grey lines

running across them. The hind wings are less distinct in

their markings. The perfect insect may frequently be

found during the day resting on fences with its wings

spread out flat.

REMEDIES. From the habit the larvae have of drawing
the petals together they are difficult to get at or to destroy
on an extensive scale. The most expedient method is to

go over the trees when they are in bloom, and collect all

blooms that exhibit tardiness in opening, or, from their

appearance, give the impression that something is wrong
with them. Drop them into a vessel containing some

insecticide, so that the contained larvse may not escape.

The perfect insects may also be destroyed when detected

at rest during the day.

THE GOAT MOTH (Cossus ligniperda). The caterpillars

o this moth attain the enormous length of 3 inches or

4 inches, but take three years to attain their full size.

During all this time they feed in the trunks of trees,

forming long galleries, sufficiently wide to admit the

little finger. The caterpillars are chestnut-red above,

flesh-coloured beneath, with a black head, and emit a

fetid smell. The perfect moth measures over 3 inches

across the fore wings, which are greyish brown, clouded
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with dirty white, and having many transverse black lines.

The hind wings are dingy brown. The insects come forth

in June or July, and the females lay their eggs in crevices

of the bark of the same or other trees.

REMEDIES. Many of the larvae may be removed by
means of a cane or piece of wire bent at the end and

thrust into their large burrows. Soap-suds, forcibly

injected by means of a syringe or garden engine, will

kill the grubs or render their food useless. Tobacco

smoke, and the fumes of burning sulphur are also suc-

cessfully employed for the destruction of the enemy, by

blowing them into the holes. Should the moths be very

prevalent, the females may be deterred from laying their

eggs on the trees by painting the trunks in June and

July with a mixture of clay and cow-dung. The perfect
moth is sluggish during the day, and may readily be

destroyed when detected.

THE WOOD LEOPARD MOTH (Zeuzera esculi). The

popular name refers to the spotted wings of the insect.

The male measures about Ifin. and the female 2|- in. or

nearly 3 in. across the wings. The fore ones are white

with greenish-yellow veins, and richly spotted with

bluish-black ;
the markings of the hind wings are fainter.

The" caterpillars are pale yellow, or whitish, with a

few black spots and numerous small dots of the same
hue. They burrow into the stems of various fruit trees,

including the apple, pear, plum, and hazel. The damage
they do is similar to that of the goat moth, than which

they are smaller. The females lay their eggs in crevices

oE the bark during July and August, and the larvte are

hatched out in a few days, feeding at first on the bark,
but afterwards burrowing into the stc-ms, in which they
live for one year, or two according to some naturalists;
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REMEDIES. These are precisely similar to the methods

of destroying the Goat Moth (which see).

THE APPLE BLOSSOM WEEVIL (Anthonomus pomorum),

Fig. 46. The grub of this weevil destroys the flowers,

and the perfect insect feeds upon the foliage of the apple.

The latter hibernates under stones, clods, and other hiding

places, and when the flower buds commence to swell, the

weevils come forth, pairing takes place, and the females

commence to deposit their eggs, one in each flower bud,

and continue to do so until the opening flowers put a stop

to the operation. The egg hatches in about a week if the

weather is fine, and

the grubs eat away
the stamens and

young ovary, caus-

ing the buds ulti-

mately to wither and

drop with the full-

grown maggot in-

side. The latter is

fleshy white and

without legs, and FIG. 40. THE APPLE WEEVIL.

undergoes its trans-

formations in the fallen buds, attaining the perfect state in

about a month from the time the egg was laid. The per-

fect weevil then feeds on the foliage for the rest of the

summer. The wing cases are rusty brown, with a white

Hue crossing them obliquely, and other markings. The

long snout bears the elbowed antennae.

REMEDIES. The females seldom fly, although the

males do, so that the former may be trapped while as-

cending by the trunks of the trees to lay their eggs. This

may be done by means of bands of grease such as are
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employed to catch the females of the Winter Moth. If

this is continued and kept fresh during the egg laying

season (which lasts about two or three weeks), the flowers

will escape injury, and the weevils must be severely

thinned out against next season, both by the catching of

the perfect insect, and the prevention of progeny.
Another method that might be adopted, is to spread a

cloth on the ground beneath infested trees, and tap the

branches rather smartly, when the weevils become alarmed

and fall to the ground, when they may be collected and

destroyed. Collect fallen flower buds and burn them.

Everything in the nature of rubbish in gardens and

orchards that would offer suitable hiding places for the

weevils during winter should be cleared away.

PLANT LICE AND BARK LICE.

THE AMERICAN BLIGHT (Schizoneura Zam'.gera), Fig. 47.

The ravages committed

by this pest are well

known, and yet it is as-

tonishing to find the igno-

rance that still exists in

some quarters respecting
it. It is often seen exist-

ing to an alarming extent

in orchards and gardens,
' "

the owners of which ap-
Fio. 47. AMERICAN BLIGHT.

,
, . .

pear to be quite ignorant
of its presence, or of the cause of the knobbed, gouty

growth of their apple trees, and it is frequently attributed

to and considered to be one of the effects of canker.

The accompanying illustration (Fig. 48) shows its first

appearance on the young current year's growth, and the

effect, if unchecked, in two or three years' time.
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The insect is closely allied to the aphis, but differs in

the absence of secreting or honey glands on the abdomen,
and by its being more or less covered with a mealy dust,

while the hinder parts and the sides of the body are

furnished with a tuft of white woolly or cottony matter.

During the early part of summer, wingless females bring
forth young like themselves, at a prodigious and alarming

rate, crowding the twigs, branches, and various parts of

FIG. 4.S. AMERIQAN BLIGHT.

the trunk of the tree with cottony masses, as seen in the

engraving, that scarcely hide the leaden-coloured and

brown insects beneath. Later on, winged females are

produced, which spread the pest from tree to tree, and into

fresh and previously unaffected orchards. Winged males,,

and winged egg-laying females are developed in autumn,
and the latter lay their eggs in crevices of the bark

towards the base of the tree, and on suckers. The perfect
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insects are however very hardy, and many of them lodge

in crevices of the bark or on the roots during winter.

The roots may also be infested in summer with a paler

form of the insect which causes the development of pro-

tuberances and gouty swellings, destroying their func-

tions, and so starving the tree.

REMEDIES. So regulating the number of branches that

air and light may play freely on all parts of the tree,

while, at the same time, exposing the insect to its natural

enemies. When at any time during spring, summer, or

winter, the trees are observed to be infested, an onset in

real earnest should be made upon the insect
;
and where-

ever any woolly matter shows itself, the part should be

well scrubbed with a hard half-worn brush just kept
moist with paraffin or kerosine emulsion, being careful

not to touch the leaves or buds with it. Other substi-

tutes that may be employed, are methylated spirits,

fir-tree oil, Gishurst's compound in lather from the cake,

tobacco-water, quassia decoction in water, strong solutions

of soft soap, or other strong insecticides. During Avinter

the stems and branches may be painted with various

mixtures, rubbing them well into the crevices of the bark.

Some of these materials, such as lime, soot, and soft

soap, may be used separately or mixed. After well scrap-

ing the bark it may be painted with potash and quicklime
in equal proportions. Dissolve them in water, till about

the consistency of paint, warm the mixture, and apply
it to the affected parts while still warm. For another

compound : To five pounds of lime add one of flowers of

sulphur, in two gallons of water, and heat the mixture

till the sulphur dissolves. Apply the mixture while

still warm. Where the roots are known to be infested

the soil should be removed to the depth of 6 or 8 inches,
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and the affected parts well scrubbed with a strong

solution of soft soap, using as much as will saturate the

surrounding soil, and so reach all the insects. Fill up the

opening with fresh soil, to which add a dressing of lime.

THE APPLE APHIS (Aphis mail}. The insect under

notice being a true aphis can never be confounded with

the American Blight. The young are at first dirty white,

but they soon attain to a greenish-yellow, and attain full

size in about fourteen days. Wingless viviparous females

only are produced during the early part of the season,

and these multiply the species at an enormous rate. To-

wards the end of the season, winged males, and egg-lay-

ing females are produced, the latter depositing their

eggs in crevices of the bark, and at the base of the buds,

from whence the aphides arise again next year. The

different broods vary greatly in size and colour. As the

young leaves of apple trees unfold, the aphides pierce

the young tissues with their beaks, and derive sustenance

therefrom. The operation causes the leaves to curl over,

forming shelter and a safe retreat to the aphides. Should

the attack be a severe one, the trees lose in vigour owing
to the crippling of their foliage, and the extraction of

nourishment. The rest of the foliage is also injured by
the viscid secretion ejected by the aphides, causing a black

filth to be deposited upon it.

REMEDIES. When badly affected, summer pruning
should be resorted to, as by that means large numbers of

the enemy can be destroyed. They increase most rapidly
on the young shoots, which should be removed and burnt

where not absolutely necessary for the extension of the

tree. Syringing the trees with quassia and soft soap or

tobacco-water Avill destroy the aphides, if forcibly applied
to the under side of the leaves by means of a garden
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engine. In bad cases they may also be dusted with

tobacco powder or lime.

MUSSEL SCALE (Mytilaspis pomorum), Fig. 49. The name

suggests the appearance of this bark louse, as it resembles

the half of a mussel shell, and is dull or deep brown in

colour. The eggs of the creature to the number of 50,

100, or more, are laid beneath the scale, and are hatched

out in May or June. They have eyes, antennae, and six

legs, and are very active for a few days, roaming all over

the tree in quest of a suitable position to settle. They

FIG. 49. APPLE MUSSEL-SCALE.

insert their proboscis into the tissues of the bark, and

when so settled, never move from thence. Towards the

end of the summer, the female has lost her legs, and

secreted her scaly covering. Having laid her eggs under

the latter she dies. When trees are badly infested with

Mussel Scale they suffer loss of vigour in the same way
as from the American Blight.

REMEDIES. The bark of infested trees should be

scraped with a thin but blunt-edged piece of wood

prepared for the purpose. This had best be done in

winter, when the trees are leafless, commencing by prun-

ing the trees and removing useless wood, to save the
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labour of cleaning. Burn all the prunings. After scrap-

ing, wash the trees with a solution of soft soap or

Gishursfc compound, using a syringe, with a hard brush

in places, so as to scrub into the crevices of the bark.

Paraffin may be used with care, rubbing the parts affected

with a half-worn painter's brush, just kept moistened in

the oil. It may also be attacked when the young larvae are

just issuing from under the mother scale, in May or June,

FIG. 50.- -CiADOSPORiUM ON APPLE.

The trees may then be syringed with strong soap-suds.

Tobacco-water or lime-water may also be applied in the

same way. An effective remedy consists in brushing the

affected trees with a mixture of two pounds of soft soap
to one of flowers of sulphur in fourteen gallons of Avater.

FUNGOID ENEMIES.

BLACK SPOT (Cladosporium dendriticum) , Fig. 50. The

typical form of this fungus grows on the apple, but a form

or variety of it attacks the pear, causing the fruits to
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crack. On the apple it asserts itself by growing over the

leaves, flowers and young shoots, preventing the develop-

ment of fruit, or causing it to be more or less crippled.

It appeal's at first in the form of black spots radiating

from a centre, and branching in the form of a small tree
;

and later on it forms more or less regularly rounded black

patches on the fruit. Being purely a skin disease it does

not penetrate the fruit beyond the surface, but two or

more spots may become confluent in one, in cases of severe

attack. Some varieties, including King of the Pippins,

Lord Suffield, and Blenheim Orange, seem to be more

liable to be disfigured in this way than others, but this may
be dependent upon circumstances. The fungus continues

to spread after the ci-op has been stored in the fruit room,
and greatly depreciates the market value of such produce.

REMEDIES. Good cultivation, so as to insure vigorous

growth and the proper ripening of the wood, will do

much to ward off attack, as in the case of several other

forms of fungoid diseases. Trees that are very badly
affected should be grubbed up and burnt, and fruit that

is rendered useless should be destroyed in the same way,
to prevent, as far as possible, the spreading of the

disease by means of its spores. Some cultivators have

found that lifting badly affected trees and planting them
in sound loam has restored them to health and vigour.

CANKER.

Canker and its causes do not yet seem to be fully

understood, but much has been done to investigate the

subject, and means of prevention and cure have been

ascertained, which prove beneficial in most cases, but

which cannot be fully relied upon as being absolutely
effective in all.
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Some of the attributed causes are :

1. Sadden checks to the vegetation of the tree, especi-

ally in spring and the early part of summer.

FIG. 51. CANKER IN APPLES, SHOWING THE PRESENCE OF A FUNGUS,
NECTRIA DITISSIMA.

2. Derangements of the flow of sap from vicissitudes

of heat and cold, as well as of moisture and dryness.

3. Unskilful and severe pruning.

4. Vitiation of the sap by deleterious substances in the

soil or subsoil,
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According to Goethe, a German authority, and strongly

supported by Mr. Fraser, of Kew, the malady itself is

caused by a fungus, Nectria Ditissima (Fig. 51). Goathe

has succeeded in cultivating the parasite on the apple,

pear, and some forest trees. The fungus lives beneath the

bark, destroying it, and causing the decorticated rings,

patches, and shrivelled appearance of the shoots and

branches so well known to cultivators, as shown in the

accompanying illustration.

Although this fungus may be present in all canker

wounds, yet it is probably only an accompanying effect,

and not the cause of the disease.

Mr. Douglas, of Ilford, is however probably nearer the

mark when he attributes the cause to " want of prepara-
tion of the soil, and subsequent neglect of the special

requirement of each class of trees."

We find Mr. Tonks, of Birmingham, practically suppor-

ting the same theory, and he gave in a paper read at the

Apple and Pear Conference at Chiswick, in 1888, the

result of his investigations and experiments in this di-

rection. He says in his paper :

"
Yefc these, and most of the other writers on the sub-

ject, according to my idea, indirectly indicate both the

cause and the remedy for the disease
;
the cause being

mal-iiutrition, the consequence of an imperfect provision
in the soil of the food required by the plant ;

the remedy,
the supply of the food which is deficient."

He tried the experiment upon badly cankered trees of

supplying them with the deficiencies of plant food in. the

soil. This was followed by the complete arrest of the

disease
;
and he says :

" I can only conclude that the arrest of the disease is

due to the supply of elements of food required by the trees,
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of which a sufficient quantity was not previously contained

in the soil."

It remains to say that the manures necessary to restore

a tree to health vary as the soils, although the ashes of

the wood of the apple tree contain seventy-one per cent,

of lime an exceptionally large quantity it would not

be necessary to supply this element on a lime formation
;

nor would soda be required in a soil near the sea, although
on other geological formations or situations a deficiency
of one or both may be the cause of canker.

Ville lays down the rule that soils generally contain

sufficient of all the mineral elements except potash, lime,

and phosphorus, and the gaseous element nitrogen, and

says it is only necessary to supply to the soil manures

which contain these four. This may be sufficient for the

general purposes of cultivation, but more recent experi-
ments have conclusively proved that the addition of a

small quantity of iron largely increases the development
of foliage, and consequently of the plant. In dealing
with a mysterious disease, such as canker, I should not

leave out either iron or magnesia.
" The following formula, which may be varied as cir-

cumstances require, is suitable for the apple tree:

Superphosphate of Lime ... ... 12 parts.

Nitrate of Potash 10

Chloride of Soda ... ... ... 4 ,,

Sulphate of Magnesia ... ... 2

,, Iron ... ... ... 1 part.

,, Lime ... ... ... 8 parts.

" This may be used at the rate of a quarter of a pound
to the square yard over the whole extent of soil within

reach of the roots. It need not be dug in. One effect of
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the manure may be relied on if it does not cure canker

it will, at any rate, certainly benefit the trees."

The ordinary remedies and preventatives are to cut

away all affected shoots and branches, clean the wounds

on large branches or stems, and dress with Stockholm

tar or some other composition to prevent the im-oads of

insects and fungus, and to assist the wound to heal.

To see that the soil is properly drained, well cultivated,

and contains sufficient nuti-iment to sustain the trees in

health.

Also be careful in planting to avoid any varieties that

are known to be liable to the disease on any particular soil.

In after cultivation see that the trees are from time to

time supplied with proper nourishment, and in all cases

ameliorate the upper soil, so as to encourage the roots of

the trees to produce plenty of fibrous roots near the sur-

face. By these means, good, healthy growth will be

obtained, and this, ripening in due season, will be in most

cases a sufficient safeguard against the inroads of canker,

as well as other diseases.

MILDEW.

The delicate and white, thread-like branches of the fungus
form a web-like felt, deriving its nourishment from the

parts affected, weakening the trees, and rendei^ing them
unfruitful. It produces erect hypha or threads, the cells

of which become constricted and rounded off at the ends

till they assume an oval outline, constituting the vegeta-
tive or bud spores, by which the fungus is propagated,
and spread from leaf to leaf, and from tree to tree, by
means of the wind, and other agencies.

REMEDIES. Being a surface feeding parasite, mildew
can easily be got at and destroyed by the application of
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sulphur alone. On a small scale the trees may be dusted

over with flowers of sulphur, applying it directly to the

parts affected. Should the attack be widespread, and a

large number of trees are mildewed, the most economical

and expedient method to pursue, would be to syringe the

trees by means of a garden engine, using some of the

preparations containing sulphur.

The Pear.

MOTHS.

A large number of insects that attack the apple also

prey upon the pear. The following moths may be men-

tioned, namely, the Winter Moth, Goat Moth, Wood

Leopard Moth, Pale Brindled Beauty, Mottled Umber,
Scarce Umber, Codlin Moth, Green Pug, and the Small

Brindled Beauty, and the Pale Oak Beauty may also

prove troublesome. See under Apple for the description

of the above, and the remedies to be applied.

PEAR TREE BLISTER MOTH (Lyonetia dercJceUa) . The

larvae of this tiny moth mine the leaves not only of the

pear, but also the apple and cherry. They seem, how-

ever, to give most trouble with the first mentioned,

making long winding galleries, and brown, blister-like

patches in the leaves. The larva is pale green, very

small, and carries on its work in May, June, and July,

while a second brood also appears in September and

October. The perfect insects, on the other hand, come

forth in June, July, and August, and the second brood at

various times during November, and again in April.

They measure only about 3 in. across the fore wings, which

are white with a black spot at the apex, and generally

some bi'ownish longitudinal markings above the middle
;

but the whole wing is of a bronzy brown, obliterating the

N
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other markings. The hind wings are lead coloured, with

long fringes.

REMEDIES. During the time the perfect moths are

active they are laying their eggs upon the leaves, and

where so numerous as to be harmful in gardens and

orchards, they may be driven away, or prevented from

laying their eggs upon the trees, by occasionally giving
the latter a good syringing with soap-suds. Collect the

leaves of valuable trees affected, while the larva; are still

within them, and burn the same. When full fed, they

change to pupas amongst fallen leaves. These should be

carefully swept up and burnt, examining at the same time

all shreds of wall trees and crannies of brickwork for

pupae that may be lurking there.

SAWFLIES, PLANT-LICE, ETC.

THE SLUG WORM (Eriocampa limacina, or Selandria

cerasi of Miss Ormerod), Fig. 52. The popular name

applied to the larvae of this sawfly is taken from the

resemblance they bear to a small black slug lying on the

upper surface of the leaf. They appear in August, Sep-

tember, and October, feeding on the upper surface of the

foliage, leaving only the venation and under-surface on

the patches gnawed, while the leaves turn brown and

drop. The grabs are very much thickened behind the

head, and are covered with a black, slimy excretion till

the last moult, when they become yellow. They then

drop to the ground, buiy themselves, and form a cocoon,
in which they undergo their transformations, and attain

the perfect state in July following. The female is black

and shining, with four wings having dark veins, and
the two front pairs of legs are brownish yellow, and the

hindermost pair generally darker.
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REMEDIES. Hand-picking the larvse, by means of

women and children, has been found a very efficient

remedy, and might be practised with advantage in the

case of low trees. A dusting of caustic lime will also

destroy them
;
but the application of the remedy may

have to be repeated, as many of the larvae, by casting

their skin, can rid themselves of the lime for once, but

apparently are unable to do so a second time. Soap-suds,

tobacco-water, lime-water, and solutions of hellebore

FIG. 52. SLUG-WORM OK SAWFLY.

powder in water, will also destroy the slug worm. Trees

bearing fruit should not be syringed with the latter, as

it is highly poisonous, and dangerous to those partaking

freely of the fruit should any of the powder still adhere

to it. The perfect insects are very sluggish during dull

weather, and may often be shaken down on a cloth and

destroyed. The surface soil, to the depth of three or four

inches, should be removed from immediately under the

trees in winter, if badly affected, and filled up with fresh

soil and gas lime, or burnt, to destroy the cocoons with
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their pupae. Gas lime or caustic lime pointed into the soil

to that depth will also destroy them.

THE PEAR SUCKER (Psylla pyri). The popular name of

this small four-winged fly is given to it on account of its

habit of sucking away the juices of the young shoots of

pear trees, thus weakening the foliage. It also voids the

sap in extraordinary quantity, covering everything under

it with the filthy secretion, attracting ants and other in-

sects in large numbers. The perfect insects hibernate in

crevices of the bark and similar places, from whence they
come forth in spring and lay their eggs upon the shoots,

flower buds, and underside of the leaves. The larvae hatch

in a fortnight or less, and are at first dusky yellow, but

soon become darker, and develop wing cases, and about

this time crawl from the leaves, and settle upon the shoots

in large numbers. When full fed, the pupa fixes itself to

a leaf, bursts the old skin, and comes forth as a four-

winged fly, at first pale green, with red eyes, but after-

wards changes to various tints of red, crimson, and black.

It has a broad head like a frog-hopper, tapers to a point
at the hinder end, and, being furnished with legs adapted
for leaping, is sometimes spoken of as the

j umping plant-

louse. The fly is rather larger than an aphis, to which it

is allied
;
but it does not bring forth its young alive as the

latter does.

REMEDIES. At the winter pruning, the rough bark

may be cleaned away from the trunks and main branches,

together with anything that will harbour the insects or

their eggs during winter. The trees may also be cleaned

at the same time, when the temperature of the air is six

or eight degrees below freezing point, by forcibly syrin-

ging them with a garden engine, using a solution of a

quarter of a pound of soft soap in two gallons of water.
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This freezes in the crevices of the bark, and when thaw-

ing, brings away all insects, together with eggs that may
be sheltering there. During summer, should the trees be

infested, syringe them with soap-suds of the above strength,

to stupefy the insects upon the leaves and shoots, and

follow up the application with a mixture of Gishiirst

compound and tobacco-water.

PEAR OYSTER-SCALE (Diaspisostreaformis*), Fig. 53. The

FIG. 53. PEAK OYSTER-SCALE.

damage done by this insect (which is peculiar to the pear)
is similar to that caused by the mussel-scale to the apple.

The latter also attacks the pear to a slight extent. The

name oyster-scale refers to the covering of the female

insect being like an oyster-shell on a small scale. Under
this the legless, yellowish-white, maggot-like female lives,

and feeds upon the shoots by inserting her proboscis into
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them. The scale is small, slightly convex and grey, with

a pale margin. The male is a minute, pale yellow, two-

winged fly.

REMEDIES. Owing to the habits of this insect being

similar to the mussel-scale of the apple, the same reme-

dies may also be applied here.

PEAR GALL MITE (Phytopus pyri). Pear trees are

occasionally considerably Aveakened and rendered unfruit-

ful by a small, four-legged mite that pierces the leaves,

and feeds upon the soft tissue, forming pale blisters,

which become brown towards the end of summer. A
small hole on the under surface of the leaf allows of the

egress and ingress of the mite, whose action causes the

cells to become separated from one another, forming

strings, and causing the blistered appearance. The mite

is only y^ of an inch long, and hibernates in the buds

during winter.

REMEDIES. The habits of this little creature render it

difficult to exterminate. All blistered leaves should be

collected as soon as the pale blisters make their appear-

ance, and burnt while the mite^ is still in them. Badly
infested trees, unless very valuable, should be grubbed up
and burnt, to prevent the spread of the mite. A further

precaution may be taken, by not planting pears in the

same place for some years afterwards.

FUNGI.

Injury of a serious nature is frequently caused to pear
trees by a form of Cladosporium dentriticum, to which the

name C. pyrorum is given. Not only are the leaves and

shoots damaged, but also the fruits, over the surface of

which the fungus spreads, causing them to crack. For

remedies and means of prevention, see Black Spot, under
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apple. The trees are also destroyed by canker in the

same way as the apple (which see).

PEAR LEAF RUST (Eoestelia cancellaia) . The mycelium
of this fungus lives in the interior of the leaves of the

pear tree in one stage of its existence, causing rugged
elevations or swellings upon them. The blotches result-

ing are at first pale in colour
;
but as the fungus ripens,

and the peridium bursts along its sides, to allow of the

dissemination of the spores, they become rust-red, and

show themselves on both sides of the leaves.

REMEDIES. There is really no cure for this pest, owing
to its living beneath the epidermis of the host plant. The

attack may, however, be greatly mitigated by promptly

collecting all blistered leaves on the earliest appearance
of the evil, and burning them before the spores are ripe,

that is before the blotches assume a rusty hue. Badly
infested trees may be destroyed, to prevent the disease

spreading to healthy ones, a process greatly aided by
the wind, when the spores are ripe. Juniper bushes

must not be allowed to grow in the vicinity of orchards,

as the fungus is known to live upon Juniperus Sabina,

in one stage of its life cycle.

The Plum.

PLUM APHIS (Aphis pruni). Great damage is often

done to the trees by this troublesome aphis, which in-

creases at an alarming rate, causing the leaves to curl

up, and covering the foliage beneath with a viscid exuda-

tion, which soon becomes black, attracting swarms of ants,

wasps, and flies, which complicate the mischief by attack-

ing the fruit. The wingless forms bringing forth live

young, vary from green to olive brown : the winged ones

are bright green, and both are covered with a mealy
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powder, and live under the shelter of the curled leaves.

Dull or dusky yellow males are found with the egg-laying

females in autumn.

REMEDIES. Summer pruning is an effective method of

getting rid of a large number of aphides, and the prun-

ings should be burnt. The insects are difficult to kill by
the application of washes, which must therefore be used

moderately strong. Tobacco-water, at the rate of one

pound of tobacco infused in from two to six gallons of

water, to which one pound of soft soap is added, may be

used wherewith to syringe the trees infested. If the

foliage is young and tender, a large quantity of water

must be used, and the trees should be washed with clean

water within twenty-four hours. A safer remedy would

be to dissolve one pound of soft soap in four gallons of

water, and to ten gallons of the soap-suds so produced
add two gallons of tobacco- water. The latter may be

made by infusing one pound of strong shag in six gallons

of water. Besides being less dangerous to the trees, soap-

suds cause the mixture to adhere better to the mealy
bodies of the aphides. Trees may also be syringed with

an infusion of quassia chips, mixed with soft-soap.

RED GRUB OF PLUM (Carpocapsa Junebrana). The

caterpillar of this small moth proves more destructive to

the plum crop in some districts than the frequency of the

moths in the perfect state would lead us to imagine. The
latter make their appearance in June and July, depositing
their eggs upon the fruit, which the small larvae pene-

trate, feeding upon the soft, fleshy part outside the stone.

Those that have been attacked at an early stage never

reach maturity, but colour up prematurely and drop. The

caterpillars are pale red, with a black head, a yellowish
brown segment behind this, and some small elevated
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reddish spots over the rest of the body, and may be found

in plums during August and September. When full fed,

they leave the fruit, and seek shelter in crevices of the

bark and similar places, where they spin a cocoon, and

lay up till the following season. The perfect insect mea-

sures about half an inch across the fore- wings, which are

grey, clouded with a darker hue, and having near the hind

angle an eye-like spot, enclosing some black dots.

REMEDIES. By collecting the fallen plums and burning,
or burying them deeply, many of the grubs will be

destroyed. This should, however, be done promptly,
before the larvae have time to crawl out, and the trees

might be shaken occasionally to cause the grub-eaten
fruits to fall, Avhen they should be collected at once.

Search must also be made for cocoons in the crevices of

the bark. The trees might be syringed with soap-suds
about the time the moths are laying their eggs, in order

to render the fruit distasteful to the grubs, when the

instinct of the mother warns her off, preventing the depo-

sition of eggs there.

The Winter Moth and the Small Ermine Moth also

attack the plum, for remedies against which see under

apple.

The Cherry.
CHERRY APHIS (Aphis cerasi). A great amount of

damage is frequently caused to the young shoots and

leaves of the cherry by this insect, which is often spoken
of as the Black Fly. Both the wingless and winged forms

that bring forth live young, are black, and their pupa stage

is dark olive green, with yellowish wing-cases. The egg-

laying females are smaller and dark or yellowish brown,

while the winged males have the fore part of the body
brownish black, and the hinder part yellow, with brown
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markings. The foliage gets covered with filth as that of

the plum does, and the trees badly attacked suffer con-

siderable injury.

REMEDIES. The number of aphides can be greatly re-

duced by summer pruning; but young trees, and especially

those on walls, cannot be treated in this way, owing to

the necessity for extension of the shoots. Valuable young
trees may be gone over, and the affected parts dusted with

tobacco powder. On a more extensive scale, and for tall

standard trees, some of the many washes recommended

for aphis must be used. The Black Fly is difficult to

kill, and something of a soapy nature, that will stick to

it, should be used. Syringe the affected trees with this

by means of a garden engine. The trees may be forcibly

syringed with clean water next day. Repeat the soap-

suds a second time,, if the fly has not been completely

destroyed. For other washes, see under Plum Aphis.

The Pear Slug and the Goat Moth also attack the

cherry. See under pear for remedies against the former,

and under apple for the Goat Moth.

The Gooseberry.

THE GOOSEBERRY AND CURRANT SAWFLY (Nematus ribesii).

The ravages committed by the larvae of this four-winged

fly are too well known to require comment. Several

broods are produced in the course of the season. The

perfect insects first appear in April, when the leaves are

expanding, and lay their eggs upon them. The larvae

hatch out in six or seven days, and commence eating
holes in the leaves, which they ultimately devour, leaving

nothing except the stalks and stronger ribs. They are

bluish green, with a black head, and spotted with black
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on the other segments, and have six legs and fourteen

prolegs. When full fed they bury themselves in the

ground and change to pupae, attaining the perfect state

in about three weeks, except the late broods, which hiber-

nate in the soil.

REMEDIES. Caustic lime or gas-lime may be lightly

pointed into the soil around the bushes in winter to

destroy the pupae. Much mischief would also be prevented
if the bushes are examined, so as to detect the first

appearance of the caterpillars, and the leaves removed

with the larva? on them, and burnt or buried in a hole

along Avith quicklime to destroy them. The bushes may
also be syringed, while the larvce are quite young, with

tobacco-water, or dusted with flowers of sulphur, pre-

viously syringing the bushes with water, if necessary,

to make the sulphur adhere.

THE GOOSEBERRY MOTH (Abraxas grossulariata). The

caterpillar of this moth may be recognised by its having

only ten feet in all, and by forming a loop when walking.

They are creamy yellow, with a black head, and orange

markings. They appear in September, and feed on the

bushes for a time, till the leaves fall, amongst which they
conceal themselves, or they shelter in i-olled leaves which

they suspend by means of a thread, and remain there till

spring, when they feed upon the young leaves as they

unfold, and pass into the pupa state towards the end of

May, or the beginning of June, and attain the perfect

state about midsummer, laying their eggs soon after.

They are beautifully spotted with black and orange, on a

white ground.
REMEDIES. As soon as the leaves have fallen in autumn,

carefully sweep them up from beneath the bushes that

were affected, together with those suspended by threads,
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and bum them on heaps of prunings or other rubbish

collected from gardens or orchards. The caterpillars

should also be attacked while yet upon the bushes,

syringing the latter with Gishurst compound, strong

soap-suds, and lime-water. They may also be dusted

with soot, caustic liine, sulphur, or hellebore powder.
The last named should not be used unless the crop has

been gathered.

THE V MOTH (Halia wavaria). The larvae of this moth,
like those of the Gooseberry Moth, are loopers with ten

legs. They are pale green, with a pale yellow dorsal line,

and four yellowish white ones. They appear in May, and

often strip gooseberry and currant bushes of their leaves.

The moths appear in the perfect state in July, and mea-

sure over an inch across the fore-wings, which are grey,

tinted violet, and having a black V-like mark. The same

remedy may be applied to the caterpillars as for those of

the Gooseberry Moth.

Currants.

The Gooseberry and Currant Sawfly, the Gooseberry
Moth, and the V Moth also attack red and white currants.

For remedies, see under Gooseberry.
THE CURRANT CLEARWING MOTH (Sesia tipuliformis).

The larvae of this curious moth feed in the pith of the

shoots of currant bushes, causing the leaves to wither and

droop. They are whitish, with a pale brown head and
dark line along the back, and may be found in the interior

of the shoots from October to April. The perfect insect

comes forth in June succeeding, and measures about three-

quarters of an inch, or a little over, across the wings. The
fore-wings are semi-transparent, with the exception of the

margins and a central spot, which are black, tinted with
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orange. It is one of the commonest of the genus to which

ifc belongs.

REMEDIES. When the leaves of the bushes are observed

to be flagging or withering, a shoot should be cut off, split

up, and examined, and should it be found to contain a

larva, or its gallery in the pith, all the rest exhibiting

similar symptoms should be cat off and burnt, to prevent
farther attack, when the insects attain the perfect state

to lay fresh batches of eggs. All prunings cut away dur-

ing the winter season should likewise be burnt, especially

if any of the bushes are known to have been affected

during the previous summer.

CURRANT APHIS (Aphis ribis}. The young shoots are

often, and sometimes seriously, affected with aphis during
the early summer months, thereby injuring the health of

the bushes, and rendering them less fruitful.

REMEDIES. The pest may be greatly lessened by timely
summer pruning when the bushes are attacked, removing
all the shoots that are not required for the extension of

the bush. Collect the prunings in close baskets as they
are cut off and burn them. For the rest, some of the

numerous washes recommended for plum, cherry, or

apple aphis may be used.

CURRANT-BUD MITE (Phytopus ribis). A small oblong,

four-legged mite, of microscopical size, takes up its quar-

ters in the buds of the black currant, and so injures them

that, when badly infested, the young leaves never expand.
The body is fleshy, white, and tapers to extremity, where

it is furnished with a bristle on each side. The four legs

are on the front part of the body.
REMEDIES. All buds that fail to open at the proper

season should be cut off, together with the shoots bearing

them, and burnt. If this is done early in the season the
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cultivator may calculate upon the mites being still in the

buds. In all cases the infested branches should be re-

moved before the young buds are well formed, for they
are soon taken possession of by the mites. The bushes

might be syringed with lime-water, containing soft soap
and a little sulphur, in early autumn, to kill the mites, or

prevent them from reaching the young buds, or to prevent
the eggs from being hatched. If a plantation is very

badly infested, grub up the bushes, burn them, and make
a fresh plantation at some distance from the old site.
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Mussel Scale, 170, 171.

Gathering, 73, 74, 75.
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Planting, 46.

Plum, Aphis, 183, 184.

Bed Grub of, 184, 185.

Plums, Bush, 37.

Cordon, 123.

Pyramid, 122.

Standard, 36, 37.

Preparation of Laud, Cost of, 64.

Preserving, Various means of, 86.

Protecting Wall Fruit, 129, 130.

Prune Drying, 94, 95.

Pruning Appliances, 67.

Apricots, 125, 126, 127.

Best time for, 61, 62.

Bush Apples, 58.

Bush Pears, 59.

Cost .of, 64.

Currants, Black, 60.

Currants, Bed, 60.

Gooseberries, 59, 60.

Nectarines, 125, 126, 127.

Old Trees, 67.

Peaches, 125, 126, 127.

Pears on Wall, 181, 132, 133.

Baspberries, 61.

Boot, 132.

Standard Apples, 55, 56, 57.

Standard Cherries, 57.

Standard Pears, 57.

Standard Plums, 57.

Quicker Beturns, 7.

Quinces, 124.

Babbits, 48.

Baspberries, 39.
'

Planting, 48.

Beasons for Extension, 2, 3.

Benovating Old Orchards, 66.

Sawfly, 178, 179.

Scarce Umber Moth, 153, 154.

Shelter, 49, 50.

Slug Worm, 178, 179.

Small Brindled Beauty, 154, 155.

Small Ermine Moth, 158, 159

160.

Soil, Affecting Fruit, 15.

Composition of, 16, 17, 18.

its use, 14.

Selection of, 10, 13, 14.

Strength of, 19.

Texture, 22, 23.

South Wall, Varieties for, 118,

120. 121.

Spraying Apparatus, 150, 151.

Staking, 44, 45, 47.

Steam Cultivators, 25.

Storing Apples, 82, 83, 84, 85, 142,

143, 144.

Storing Pears, 85, 86, ]41, 142.

Strawberries, 50.

Cultivation of, 51, 52.

Planting, 51.

Preparation of Ground, 51.

Varieties, 52.

Subsoil Plough, 26.

Syringing Apricots, Nectarines,

and Peaches, 128.

Tables of Fruit grown in each

Country, 11, 12.

Thinning Cherries, 135.

Nectarines, Apricots, and

Peaches, 127, 128.

Pears, 133.

Plums, 134.

Trenching, 26, 27.

Trimming Boots, 45.

V Moth, 188.

Walls, Construction of, 112, 113.
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Walls, Wiring, 113, 114. Winter Treatment, Apricots, Nee-

Walnuts, 124. tarines and Peaches, 129.

Watering Apricots, Nectarines and Wire Arches, 115.

Peaches, 128, 129. Wood Leopard Moth, 164.

Watering Pears, 133. Wooden Fences, 115, 116.

West Wall, Varieties for, 120.

What to Plant, 28, 29. Yield of Apple Tree, 65.

Winter Moths, 145, 146, 147, 148. Yield per Acre, 64, 65.
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