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PREFACE TO NINETEENTH EDITION.

THE first edition of the “ Fruit Culturist,” the basis of the
present work, was written more than thirty years ago, and a
year before the appearance of Downing’s first edition of the
“Fruits and Fruit-Trees of America.” It was subsequently
much enlarged through several revised editions. The rapid
progress made of late years in the culture of fruit has required
a still further revision, and the work is now brought down to
the present date. Being intended as a guide to the practical
cultivator, its object is to furnish useful directions in the man-
agement of the nursery, fruit-garden, and orchard, and to as-
sist in the selection of the best varieties for cultivation. It
aims to give full descriptions only of valuable and promising
fruits suited to the country at large, or which may have been
popular ifi certain districts. Many sorts, however, which are
less known, or whose position or value is undetermined, and
several excellent new varieties, will be found noticed in the
general " Descriptive List and Index,” where their leading
characteristics are briefly described.

As some confusion would result from a promiscuous assem-
blage of all the different varieties, a systematic classification
has been adopted for the principal fruits. By placing them
under separate and characteristic heads, the cultivator is ena-
bled to distinguish and remember each sort with more readi-
ness than where all are thrown indiscriminately together.
The names of those varieties which have been proved of the
greatest general value, or which have received a large vote in
their favor, either in particular regions or throughout the
country, are distinguished by being printed in small capitals.®
One of the chief points for determining the classification is
the time of ripening; and the principal fruits are separated

* In this edition by an asterisk following the name. [EDITOR. ]
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into summer, autumn, and winter sorts. Although the pe-
riods of ripening vary several weeks in different parts of the
country, these divisions of time will be sufficiently exact for
general purposes.

The distinguishing characteristics of this work are the fol-
lowing: 1. The arrangement of the chapters. 2. The syste-
matic classification of most of the large fruits, and more espe-
cially of the apples and pears. 3. The condensed descriptions
of fruits, which have been mostly taken from the ripened spe-
cimens. 4. The copious illustrations of the various operations.

The reader will understand the comprehensive character of
the “ Descriptive List and Index” by referring to the note at

its head.
JoHun J. THOMAS.



EDITOR’S PREFACE TO TWENTIETH EDITION.

IN presenting the present edition of Thomas’ American
Fruit Culturist,” it seems necessary briefly to state the reasons
for the numerous changes which will be found, and also to
offer an apology for whatever shortcomings may be noticed.
Mr. Thomas was my lifelong friend, and, when the infirmities
of his later years prevented him from making the needed re-
vision himself, he requested that I should personally under-
take it. Though the cares and responsibilities of an active
business life seemed to forbid so arduous a task, congenial as
it was to an amateur for thirty years in horticultural work,
nevertheless, the great value of the book, and its probable con-
tinued usefulness to all interested in fruit-culture in America,
were so apparent, that I consented to undertake it under Mr.
Thomas’ supervision. Unfortunately, almost before it was
begun his death deprived me of the support upon which I had
so greatly calculated. The work has, therefore, been com-
pleted under disadvantages which those only who personally
knew its gifted author can appreciate.

John J. Thomas, the son of David Thomas, the chief engi-
neer in building the Erie Canal from Rochester to Buffalo,
was born at Ledyard, Cayuga County, N. Y., January 8th, 1810.
He was chiefly educated at home, and early developed an in-
tense interest in natural science, especially devoting himself
to botanical study. After some years spent with his father in
the nursery business, he established a nursery of his own in
Wayne County, and for over thirty years continued in the
business, earning a reputation which placed him in the front
rank as a practical pomologist and authority in everything
pertaining to the propagation and raising of fruits of all kinds.
He was an industrious writer, both of books and as contributor
to journals. He was an associate editor of the Country Gentle-
man, from its foundation until 1894, when failing strength
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prevented him from continuing his connection with that paper.
On February 224, 1895, hedied. Mr. E. W. Lincoln, secretary
of the Worcester County (Mass.) Horticultural Society, wrote
of him: He “ was ever the peer of Barry and the Downings,
and survived them to take his proper place, unchallenged, at
the very head of the pomologists of America.”

The changes which have been made in this edition of
Thomas’ work are such only as seemed to confine its matter
strictly to the propagation and cultivation of fruitsin the open
air, and to bring it in all respects fully up with our present
knowledgé. The few sections which treated of raising or
ripening under glass, of preserving fruit, and the lists of such
as could be grown only in houses, have been omitted. The
selected list of fruits recommended for different parts of the
United States has also been omitted, because now the agri-
cultural experiment stations of each State afford a more re-
liable guide. The Monthly Calendar of Work™ has been
dropped, on account of its unsuitableness for every locality.

The cultivation of fruit in California and the Pacific States
is not especially treated of, there being already a voluminous
work upon this subject.

On the other hand, numerous chapters have been added
upon subjects which have become of practical value and of
almost vital importance to the would-be successful fruit-
grower.

The chapter on “Insects and Diseases” has been greatly ex-
tended, the investigations of the past ten years having added
much to our knowledge upon these important topics.

The second section of the book, treating of the varieties of
the “ Different Kinds of Fruits, has been very thoroughly re-
vised, and it 1s believed will be found to embrace practically
complete descriptions of all the acknowledged standard and
approved newer sorts; while the “ Descriptive Index,” as here-
tofore, includes also very many kinds now nearly or quite
superseded, and others which have been so recently intro-
duced that their real value is not yet established.

An entirely new chapter has been added on “ Nuts.”

The new chapter on “ Wild Fruits” closes this section.

The third section has been expressly prepared for this work
by Mr. E. H. Hart, of Florida, upon the recommendation of Mr,
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P. J. Berckmans, of Augusta, Ga., the veteran and learned ex-
president of the American Pomological Society. It covers all
the sub-tropical fruits which can be successfully cultivated,
save, perhaps, in the limited extreme southern part of Florida.

One of the most unsatisfactory points in connection with
illustrations of fruits, wherever found, is the uncertainty as
to the actual size of the variety represented, while it is pretty
generally understood that the engravings in nurserymen'’s
catalogues are usually of abnormally large specimens, and too
often, especially with the smaller fruits, the same cut is made
to do duty in different lists for several sorts. -

In this work all illustrations of fruit are from average-sized
specimens, and are life-size, unless otherwise definitely stated.

The importance of this feature in identifying varieties has
been considered so great that, in certain chapters, as, for in-
stance, that upon “ Grapes” and that on “ Strawberries,” illus-
trations have been wholly omitted, from the impossibility of
obtaining photographs in the time allowed me by the publish-
ers. In future editions, it is hoped these and other omissions
in the same line may be supplied.

I am indebted to Prof. L. H. Bailey, of the Cornell State
Experiment Station, Ithaca, N. Y., for the chapter on “ Spray-
ing;” to Prof. J. L. Budd, of the State Experiment Station at
Ames, Iowa, for descriptions of Russian apples, incorporated
in the chapter on that fruit; to Mr. E. H. Hart, of Federal
Point, Fla., for the entire section on “ Sub-Tropical Fruits;”
to the Directors of all the experiment stations of the country
for their courtesy in sending me, as far as possible, complete
files of their publications, of which I have made copious use,
especially in the way of illustrations.

For kind permission to copy wood-cuts, I have also to thank
Prof. C. C. Georgeson, of Manhattan, Kan.; and William
Parry, of Parry, N. J.

I must also acknowledge my indebtedness to Mr. S. B.
Heiges, pomologist of the Departinent of Agriculture, Wash-

ington, D. C., for courtesies received.
WirLriaM H. S. Woob.

NEew York, JANUARY 2d, 189g7.
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2 PRINCIPLES OF THE GROWTH OF TREES.

minute seed, which cannot be planted deep, as the portulacca,
must be kept moist by a thin covering or shading. It is often
requisite to bury seeds to a considerable depth, in order to
secure a proper degree of moisture to start them. On the
other hand, they will sprout on the surface unburied, if kept
constantly showered.

The third requisite, a7, is an important one. Seeds may be
kept dormant a long time by deep burying. Nurserymen
have often retained the vitality of peach-stones for a year or
two, by burying them a foot or more in compact earth. Other
seed might doubtless be kept for a time in the same way.
Planting too deep is often fatal to the success of a crop. The
seeds of noxious weeds remain many years buried beneath the
soil, until cultivation brings them up, mixes them with the
soft mellow surface, accessible to air, when they spring up in
profusion over the ground.

As a general rule, seeds germinate and grow most readily
when buried to a depth of from three to five times their
diameter, in soils of ordinary moisture.

In order to produce germination, moisture must find ready
access to the interior of the seed. It is often excluded, if the
coats have been allowed to become too dry. The thick cover-
ings of the chestnut, horse-chestnut, and many seeds of sim-
ilar character, if left a few days exposed to the air, become
so hard as to prevent it. To secure success, they must be
kept moist by imbedding them in moist sand, leaf-mould, or
moss, from the moment they separate from the tree until
planted in the earth. Apple seeds and some others, which
have been allowed to become too dry, may frequently be
started by scalding and then exposing them to the action of
the frost; and by repeating the process several times, there is
greater certainty of germinating. As the scalding and cool-
ing must be quickly domne, portions not larger than two or
three pounds should be taken at a time. The object in crack-
ing peach and plum-stones before planting, is to admit air and
moisture—a process which is also hastened by subjecting
them to freezing and thawing.

The Structure of the Plant or Tree.—All plants, in the first
place, are manufactured or built up of innumerable little
cells, sacs, or cavities. These are usually not over a five-
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hundredth part of an inch in diameter, and in many plants
they are still smaller. Fig. 1 exhibits a section of the wood
of the maple cut across—presenting many thousands of these
little vessels, only visible under a good microscope. The
branch of an apple-tree, an inch in diameter, cut across, shows
about one million. This cellular structure existe throughout
the roots, stems, shoots, leaves, flowers, and fruit.

The cells of plants usually vary from 1-300th to 1-500th of an
inch in diameter, and it is obvious that during vigorous
growth the plant forms them with great rapidity. A shoot of
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asparagus increases the length of one cell every ten seconds;
and as its diameter embraces many thousands, from fifty to a
hunred million are formed every day. The building up of the
plant of these cells has been compared to the erection of a
house by the successive addition of bricks; but if as many
bricks were daily added to a structure, they would be enough
to make a building daily larger than the great pyramid of
Egypt, or the Coliseum at Rome. Yet every one of these
cells is as perfect and finished as the finest work of art.

THE RooT.

The root consists of several parts (Fig. 2). The main root,
called also the #zp root, is the large central portion, extend-
ing downward. In many plants or trees, however, it is
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divided as growth advances, until lost in /Jaferals or s%de
branches. The fibres or rootlets are the small thread-like
roots proceeding from the laterals; and lastly, the smallest of

all, the new fibres are furnished with rooz-/airs, scarcely visi-
ble without a

microscope.
The whole
surface of
roots continue
to absorb
moisture from
the soil so
long as they
are fresh and
new; and the
newer por-
tions, near the
tips, absorb
most freely
Old roots,
covered with
a hard or hor-
ny bark, imbibe almost none. The root-hairs convey mois-
ture into the fibres with rapidity. Young trees, when dug
up for transplanting, have most of the fibres and root-hairs
torn from them, and they would suffer serious injury or die,
but for the power which they possess of rapidly reproducing
them under favorable influences.

The collar is the point of union between the root and the
stem, but its place may be easily changed in many young
plants by banking up the stem, which will emit new roots
above. Or, a branch may be buried, as in layering grape-
vines, honeysuckles, gooseberries, and many other woody
plants. Small portions of roots attached to a graft will often
produce a new plant; this is especially the case with the
grape and rose, which are extensively propagated in this way;
and also in some degree with the apple, of which, however,
when thus root-grafted, larger portions should be employed of
the roots of one-year, or at most two-year, seedlings.

Fig. 2.—Root System of Two-year-old Apple.
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THE STEM AND BRANCHES.

As roots are annual, biennial, or peremnnial, as they continue
living one, fwo, or more seasons ; so the stem is /Jerbaccous or
woody, as it grows onl}; one year or more—in the latter in-
stance hardening into wood. Woody plants, when small, are
called s/rubs, as the rose, gooseberry, and currant. When
large, they are trees, as the apple, pine, and oak. A dwarf
apple, made small by budding any common variety on the
small Paradise stock, becomes a shrub.  Swuckers are branches
springing up from underground stems; some times they come
from mutilated roots. Runners are creeping stems, which
strike roots at the tips and form leaves there, as in the straw-
berry. A single strawberry plant will in this way produce a
hundred new ones or more in a sumimer; and by care ten
thousand by the end of the second year, a million the third,
and so on.

Stated in general terms the stems or trunks of hard wood
trees (dicotyledons) are formnd of bark, cambium layer, wood,
and pith. The outer bark on some trees gradually forms into
a thick, hard, corky substance, termed cortical layers, but while
young it is the green bark of growing shoots. The inner layer
of bark, next the cambium, is called the bast layer or Zider,
from the resemblance of the concentric plates of which it is
formed to the leaves of a book.

The cambium layer is the active, cellular agent in the
growth of the tree; through it the sap more freely circulates.
From its inner surface is produced the growth of wood, and
from its outer the bark is formed. Thus the newest bark is
inside, and the newest wood outside.

Wood.—The outer wood, which is the youngest and freshest,
is called the alburnum or sap-wood. The heart-wood is the
older, harder, and usually more dried portion; and it bears
the same relation to the sap-wood as the cortical layers do
to the liber.

The pit/, in young plants, performs a useful office by re-
taining moisture; but in old trees it becomes dry, shrivelled,
and useless, and trees grow as well where it has been cut out.

Branches.—These consist of main brancies, or limbs; second-
ary or sinaller branches; and s/oo#s, or the extremities, being
one year s growth. Zwrns are a modification of branches,
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and are sometimes simple, as in the common thorn, or
branched, as in the honey-locust. Ungrafted pear-trees often
present all the intermediate forms between perfect brakncheésl
and perfect thorns. [Prickles grow only from the bar', an .
when the bark is stripped off they are all taken off with it;
but thorns remain attached to the wood.

Buds are of two kinds, /leaf and flower. The'forr'ner grow
into branches, the latter produce fruit. ’Po dlstlnguls.h these
buds is of great importance to the cultivator of fruit-trees.

Fig. 3 represents a portion of the branch of a pear-tree;
b, b, b are flower or fruit-

buds on the extremities of
short spurs termed fruit-
spurs, and ¢ is a leaf-bud on
a omne-year's shoot. Fig. 4
exhibits these two kinds of
buds as seen on the cherry,
0, b, being the round fruit-
buds, and ¢, ¢, the sharper
leaf-buds.

Causcs of this Difference.—
When young trees grow
rapidly, all their buds are
. leaf-buds; when they be-

F1G. 5. TAIGE. o4 come older and grow more

Leaf and Flower Buds. 4,4, Flower- feebly, manv of them be-

buds; ¢, ¢, leaf-buds. & 7

come flower or fruit buds.

One is the result of rapid aud the other of slow growth. Check
the growth of a young tree by transplanting it, or by root-
pruning, or by neglecting cultivation, or allowing it to grow
with grass, and many fruit-buds will be found upon it, and it
will bear early. But as the growth is unnaturally enfeebled,
the fruit is not always of the best quality. The natural di-
minution of vigor from increased age furnishes better fruit,
Fruit-buds are likewise produced by checking.the free flow of
the sap in grafting on dissimilar stocks; as, for example, the
pear on the quince, producing dwarf pear-trees. The fruit-
spurs shown by ¢, Fig. 3, are nothing more than stunted
shoots, originally produced from leaf-buds, but which, mak-
ing little growth, have become frnit-bearers. The vigorous,
one-year shoot of the cherry, Fig. 4, is mostly supplied with




PRINCIPLES OF THE GROIVTH OF TRELS. 7

leaf-buds, but the short spurs on the second year's wood,
which are but dwarfed branches, are covered with fruit-buds,
with only a leaf-bud in the centre.

It is not, however, always the slowest-growing kinds of
fruit-trees that bear soonest. There appears to be a constitu-
tional peculiarity, with different sorts, that controls the time
of beginning to bear. The Bartlett, Julienne, and Howell
pears, vigorous growers, bear much sooner than the Dix and
Tyson, which are less vigorous.

By pruning away a part of the leaf-buds the fruitfulness of a
tree may be increased; and by pruning away the fruit-spurs,
bearing may be prevented, and more vigor thrown into the
shoots.

Buds are Jateral, when on the side of a shoot; and ferminal,
when on the end. Terminal buds are nearly always leaf-buds,
and, usually being larger and stronger than others, make
stronger shoots. All buds are originally formed as leaf-buds,
but the more feeble are generally changed to fruit-buds.
Now, it happens that on many kinds of trees the feebler buds
are on the lower parts of shoots (by /Jower is meant furthest
from the tip), and these consequently often change to fruit-
buds. This change in some kinds of trees, as cherry and
plum, takes place the year after they are formed; and in
others the same year, as, for instance, in the peach and apri-
cot. This transformation is a very curious process, and is
effected by the embryo leaves changing to the organs of the
flowers. A contrary change of stamens to flower-leaves pro-
duces double flowers.

Latent Buds.—Only a small proportion of all the buds
formed grow the second year; the rest remain dormant or
latent for years, and are made to grow and produce shoots
only when the others are destroyea.

Adventitious Buds are produced by some trees irregularly
anywhere on the surface of the wood, especially where it has
been mutilated or injured; and they form on the roots of some
trees which are cut or wounded. In these cases such trees
may be usually propagated by cuttings of the roots.

Leaves.—Thesc are commonly made up of two principal
parts, viz., the framework, consisting of the leaf-stalk, ribs,
and veins, for strengthening the leaf, and supplying it with
sap; and the green pulp, which fills the meshes or interstices.
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The whole is covered with a thin skin or epidermis. The
green puip consists of cells of various forms, with many air
spaces between. The cells are commonly placed very com-
pactly together on the upper side of the leaf, and more loosely,
or with air-spaces, on the lower side—hence the reason that
leaves are usually lighter-
colored below. Fig. 5 is
a highly magnified sec-
tion of a leaf, showing the
green cells, air-spaces,
and epidermis above and
below. Leaves have also
breathing pores, through
which moisture and air
are absorbed, and vapor
given off. They are so
small as to require a good
microscope to discover
them; and they vary in
different plantsfrom 1,000
to 170,000 on a square inch of surface. The apple and pear
have about 25,000 or 30,000, and the white lily about 60,000 to
the square inch. They are most-
ly on the lower side of the leaf.
Fig. 6 represents the pores on
an apple-leaf. Leavesare a con-
trivance for increasing the sur-
face exposed to the air and sun.
Professor Gray says the Wash-
ington elm at Cambridge was
estimated to bear “ seven million
leaves, exposing a surface of
200,000 square feet, or about five
acres of foliage.” A common
fully grown apple-tree has from
three to five hundred thousand leaves, and the breathing
pores they all contain must be more than a thousand million.

Fi1G. 5.

THE PROCESS OF GROWING.

Water is absorbed by the roots, and undergoes a very slight
change; matter from the cells of the root is added (as sugar,



PRINCIPLES OF THE GROWTH OF TREES. 9

in the maple), and it is then denominated sap. It passes from
cell to cell upward, through the sap-wood, until it reaches
the leaves. The cells being separate, and not continuous
tubes, it is conveyed from one to another through a great
number of partitions; in the basswood, for example, which
has very long cells, it passes about 2,000 partitions in rising a
foot.

When the sap enters the leaf, it emerges from the dark cells
through which it has been passing, and is spread out to the
light of the sun. A large portion is evaporated through the
breathing pores, and it becomes thickened. The carbonic
acid of the air, and the small portion of the same acid which
the sap contained before it entered the roots, now forms a
combination with the oxygen and hydrogen of the sap, and
produces the triple compound of oxygen, hydrogen, and car-
bon, which constitutes woody fibre—the oxygen of the car-
bonic acid escaping. This escape of oxygen may be seen by
placing leaves under water in the sunshine. Innumerable lit-
tle bubbles of oxygen form on the surface of the leaves, and
give them a silvery appearance. If continued, air-bubbles
rise in the water, and if a glass tumbler full of water is in-
verted over them, pure oxygen in small quantities may be
procured. A plant growing in carbonic acid gas takes the
carbon, and leaves the oxygen; in this way changing the
acid to oxygen. Growing plants thus perform a most impor-
tant office by purifying the atmosphere. Fires in burning,
and animals in breathing, consume carbon, combine it with
oxygen, and then throw off the carbonic acid thus formed.
This acid, being poisonous, would after a while become so
abundant as to prove injurious to animal life, were it not for
the wise provision by which plants consume it and restore the
oxygen. Connected with this, there is another interesting
proof of creative design. If there were no carbonic acid in
the air, plants could not grow; but one-twenty-five-hundredth
part, as now exists, supplies food for vegetation, and does not
affect the health of animals and man.

Leaves require sunlight to enable them thus to decompose
carbonic acid. It does not go on in a dark room, or in the
night. An excess of oxygen in a plant makes it pale in color,
and either sour or insipid in taste; an excess of carbon makes
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it dark-green, high-flavored, or bitter. Hence, a potato grow-
ing in a dark cellar is pale or white; hence the process of
blanching celery and sea-kale to remove the bitter taste.
Hence also the reason that a potato much exposed to the sun
imbibes too much carbon, and becomes bitter. Hence, too,
strawberries and other fruits are more acid when hidden by
leaves or in cloudy weather; and apples on the thickly-shaded
part of an unpruned tree are more sour and imperfect than
where, by good pruning, the leaves which feed them are fully
exposed to the light, and receive a proper share of carbon.

The sap, thickened, reduced in bulk, and prepared in the
leaves, then descends the branches and trunk, forming a layer
of fresh, half-liquid substance, between bark and wood, called
the cambium—most of which, by hardening, constitutes a new
layer of wood—a small part making a new layer of bark. The
annual deposits of new wood form distinct concentric rings,
by which the age of the tree may be counted when the trunk
is cut through. That this is the mode by which wood in ex-
ogenous trees is deposited, may be proved by an interesting
experiment, performed by slitting the bark of a young tree,
lifting it up carefully, and then slipping in between wood and
bark a sheet of tin-foil, and binding the bark on again. The
bark will deposit layers of wood oufside the tin-
foil, and none inside; and after a lapse of years
the concentric rings will be found to correspond
exactly with the time since the operation was
performed.

The descent of the forming wood in the in-
ner bark may be shown by tying a ligature
around a growing branch, or by removing a
ring of bark. The downward currents are ob-
structed, like that of a stream by a dam, and
the new wood accumulates above the obstruc-
Fi16. 7.—Effects of tion, and not below, as shown in Fig. 7.

5 COmietietion I Grafiting, it is essential that some porti

upon the Growth portions
of a Sapling. of the cut surfaces uniting the stock and shoot
should be placed so accurately together that

the sap may flow up through the alburnum or sap-wood from
the stock to the shoot, and back again through the inner bark
of the shoot to that of the stock. When this union takes
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place, the rest of the cut faces, even if some distance apart,
are soon cemented by the newly-forming wood, which fills all
the vacant space.

In Budding, the newly-set bud is cemented to the wood of
the stock by the cambium, which hardens and fastens it. The
next spring the bud grows, forms a shoot, and the two por-
tions become securely united by the new wood. Unless there
is enough of the cambium to cement the wood to the stock,
the operation cannot succeed; and this is the reason why, with
vigorously growing stocks, in which the sap is lowing freely,
which are consequently rapidly forming new wood, budding
succeeds better than with feeble growers, where but little of
this natural cement exists.

The rapidity with which leaves exhale moisture is shown
by severing them from the stem in dry weather. They soon
wither and become dry. Cut a shoot from a tree, and throw
it down in the sun’s rays, and it will quickly shrivel, in con-
sequence of the rapid escape of its moisture through the
leaves. But first cut off all the leaves, and the shoot will re-
main plump a long time. This is the reason that it becomes
necessary to remove the leaves at once from scions cut for
budding.

Hence also the reason that plants and trees are so liable to
die if transplanted with the leaves on, a disaster which may
be partially prevented in trees by removing the leaves; and
in plants or cuttings with leaves on, by covering them imme-
diately with a bell-glass which, by holding the watery vapor,
keeps a humid atmosphere about them. It is for this reason,
also, that when young trees lose a large portion of their roots,
a part of the top must be cut off, to prevent the heavy evap-
oration which all the leaves would occasion.

A sunflower plant, about three feet high, was found to ex-
hale from its leaves in very dry weather between one and two
pints of water in a day. A bunch of growing grass placed be-
neath a cool inverted glass, soon covered the sides of the glass
with condensed drops from the vapor, and in a few minutes
the water ran down the sides. These experiments show the
great amount of water needed by growing plants; and also
prove the mistake which some persons commit, by leaving
weeds to grow to shade the ground and keep it moist, while
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these weeds are actually pumping the water rapidly up from
the soil, and dissipating it through their leaves.

The absolute necessity of leaves to the growth of a tree is
shown by the fact that when they are stripped off by cater-
pillars, the tree ceases to grow till new ones expand; and if
often repeated it perishes. When the leaves of young pear-
stocks cease to act, in consequence of leaf-blight, the tree no
longer grows; cambium ceases to form, and they cannot be
budded. An interesting illustration of the office of leaves oc-
curred to the writer a few years since: A yellow gage plum-
tree set a heavy crop; but when the fruit was nearly grown
all the leaves dropped. The fruit remained green, flavorless,
and stationary, until a new crop of leaves came out. It then
finished growing, acquired a golden color, and a rich, excel-
lent flavor.

Perfect fruit requires perfect leaves; and thick, crowded,
half-grown leaves give small fruit with poor flavor. The
great object of pruning, and of summer pruning especially, is
to give plenty of good, healthy, and not crowded foliage, and
the crop will also be good.

The green bark of trees and plants performs an office similar
to that of the leaves; and, in connection with the cells adjoin-
ing, appears to fulfil sometimes an office which the leaves fail
to accomplish. This is, preserving the identity of the species or
variety. For example, bud a pear-tree on a guince. All the
wood above the place of union will be pear-wood; all below
will be quince. All the supplies which come from the pear-
leaves change to quince-wood the moment they pass this point;
and if the budding is performed when the quince-stock is
smaller than a quill, yet all the wood below, when it becomes
a large tree, will still be perfect quince-wood, as is shown
when any chance shoots or suckers spring up from below.
Or bud, for example, the Northern Spy, which has dark bark.
with the Bellflower, which has yellow; and again, bud the
snow-apple, which has dark-colored bark, on the Bellflower,
and the light-colored Sweet Bough on this—each being an
inch above the last budding. Successive dark and light bark,
the peculiarity of each variety, will remain as long as the
tree grows: showing conclusively that the bark performs the
finishing process in the manufacture of the new wood.
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FLOWERS.

The object of the flower is the production of seeds, and
through them the reproduction of new plants. The protect-
ing organs of each are, the
calyx outside, which is usual-
ly, not always, green; and the
corolla, or flower leaves, of
various colors, which are next
within the calyx. The essen-
tial parts of the flowers are
the stamens and pistils. Fig. 8
represents an enlarged flower
of the cherry, cut through the middle, showing the small
calyx, the large corolla, the many stamens, and the single
pistil. Fig. 9 is a magnified flower of the purslane, showing
several pistils. The head of the stamen (4, Fig. 10) is called

F1G. 8.—Flower of the Cherry.

Fi1G. 9.—Purslane Flower. FI1G. 10.—Stamen, F1G. r1.—Pistil.

the anther. It contains a powder called po//en, which is dis-
charged by the bursting of the anther, the pollen being the
fertilizing matter essential to the production and growth of
the new seed. The thread-like stalk of the stamen, «, is called
the filament. 'The pistil (Fig. 11) consists of the stigma, ¢, at
the top; the stv/e, 4, its support; and the ovary, a, or future seed-
vessel. The ovules, &, are the rudimentary seeds. The pollen
of the stamens falls on the stigma, and the ovules are fertilized
or impregnated, and become seeds.

Sometimes the stamens and pistils are in different flowers,
on different parts of the plant. A familiar instance occurs in
Indian-corn, the “silk” being the pistils, and unless these are
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impregnated by the pollen of the anthers at the top, no grains
of corn will be produced.

Sometimes the staminate and pistillate flowers are not only
separate, but are on distinct plants, as the Buckthorn and
Hemp. The pistillate flowers are
said to be fertile, and the staminate
stertle, and both must be’planted
near each other in order to obtain
fruit or seed.

FIG. 12. FIG. 13. Sometimes the stamens, whennot
Staminate Flower. Pistillate absent, are so defective that they
Flower.  oannot fertilize the pistils, or but

imperfectly. This is the case with what are termed pistillate
strawberries; such, for example, as Hovey's Seedling and
Burr's New Pine. In order to produce good crops, some other
variety that has perfect flowers or perfectly-developed stamens,
as the scarlet, or Wilson, must be planted near, from which the
wind may waft or the bees carry the pollen to the imperfect
flowers. Fig. 12 represents the flower of a staminate straw-
berry, or one in which stamens as well as pistils are perfect;
Fig. 13 is a pistillate flower, the stamens being small, and con-

FIG. 14.—Stamens of Scarlet FIG. 15.—Stamens of Hovey’s
Strawberry. Seedling.

taining but little pollen in the anthers. Fig. 14 is an enlarged
view of the former, @ being the stamens, and & the pistils. Fig.
15 is a flower of Hovey's Seedling showing at @ the dwarfed
and useless stamens. Sometimes very favorable circumstances
will enable these dwarfs to afford a portion of pollen, and
berries will be produced, even if they are remote from other
fertilizing varieties.

SPECIES AND VARIETIES.

Plants and animals of one species are supposed never to
produce a progeny of a different one, no matter how many



PRINCIPLES OF THE GROWTH OF TREES. I5

successive generations may intervene. Thus, for example,
the seed of a pear never produces an apple, these being dis-
tinct species; but it gives many different sorts of pears, which
are only varieties. So the apple produces innumerable varie-
ties, but it can never yield a pear, a quince, or a peach.

The knowledge of the character of species, and their affini-
ties, would frequently prevent the blunders which grafters

commit, in trying to make the peach grow on the willow or
butternut.



CHAPTER L

PRODUCTION OF NEW VARIETIES.

THE tendency is more or less common with all plants,
when successively produced from seed, to depart from the
character first stamped upon them. These departures give
rise to new varieties. This tendency to vary is increased as
plants are removed from their native localities; and in an
eminent degree by cultivation. Planted inn gardens, and sub-
jected to high culture, repeated and successive sowings often
develop striking changes in those which for previous centu-
ries had remained unchanged. By a constant selection of
seeds from the best, a gradual improvement on the original is
effected. Most of our finest fruits doubtless owe their exist-
ence to this improving process.

While a few of the seedlings from such improved varieties
may become still further improved, a far greater number will
probably approach toward the original or wild state. The
more highly improved the fruit, the greater the difficulty to
find one of its progeny which shall excel or equal the parent.
In ten thousand seedlings from those high-flavored apples, the
Swaar and Esopus Spitzenberg, it may be quite doubtful if
any shall equal in quality those fruits themselves, while most
may fall considerably below them.

The improvements effected in former ages were doubtless
the result of accident, as the ancients were ignorant of the
means for their systematic accomplishment. The greatest
progress in the art made in modern times was effected by \Van
Mons in Belgium and Knight in England.

Van Mons, who directed his labors chiefly to the pear, ob-
tained many new and excellent varieties, by a constant and
successive selection of the best seedlings. He first made a

large collection of natural stocks, or wild pears, choosing
16
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those which, from the appearance of the wood and leaf, he
had reason to believe would be most likely to give the best
fruit. As soon as the first of these bore, he selected the best,
and planted the seeds. Selections were again made from the
first of these, and so on in continued succession, the best and
soonest in bearing were uniformly chosen. He thus obtained
fruit from the eighth generation; each successive experiment
vielding an improved result on the preceding. He had, in the
early part of this series of experiments, no less than eighty
thousand trees; hence, in selecting from so large a number,
his chance for fine sorts was far greater than from a small col-
lection; and hence too the reason why, after seven or eight
improving generations, he had obtained so many good varie-
ties. In the early stages of his operations, he found “that
twelve or fifteen years was the mean term of time from the
moment of planting the first seed of an ancient variety of the
domestic pear, to the first fructification of the trees which
sprang from them.” When his seedlings were at the age of
three or four years, he was able to judge of their appearances
though they had not as yet borne; such only were taken for
further trial as exhibited the strongest probability of excel-
lence. It is hardly necessary to remark that in all these
trials the young trees were kept in the highest state of culti-
vation.

Van Mons maintained that by selecting and planting the
seeds of the first crop on the young tree, the product would
be less liable to turn back to the original variety than where
the seeds were taken from the fruit of an old-bearing or
grafted tree; and to this practice he chiefly ascribed his suc-
cess. The many instances, however, of fine seedlings from
old grafted sorts throw a shade of doubt over this theory.
There is scarcely a question that the same extent of labor
expended in crossing varieties would have given greater
success.

NEwW VARIETIES BY CROSSING.

New varieties are produced in crossing by fertilizing the
stigma of one with the pollen from another, as described in
the preceding chapter. The simplest instance which occurs

is that of the strawberry, the pistillate varieties of which
2
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d with pollen from staminate sorts.

i egnate —
must always be impreg ne berries of every pistillate

Thus the seed obtained from t . >
strawberry are crosses, and if planted will produce new vari

In fruit-trees, the stamens and pistils are 11 the same

SdEe tal mixture from other trees

flower, and the chances of acciden : . :
become very small, unless effected by insects, which, becom

ing thickly dusted with powder from one ﬁower,fplu'r;'ge 1.nto
the recesses of another, and eitedy @ Crosss ert1 1zat1.on,
Where many varieties grow in one garden, in close proxim-
ity, cases of promiscuous intermixture are constantly oceur-
ring. The crosses thus produced are shown only by raising

fruit from the seedlings. .
In the annexed figure of the pear-blossom (Fig. 16), the five

FiG. 16.—Flower of the Pear, FIG. 17.—Flower of the Pear.
a, Stigmas ; &, anthers. With the anthers cut out.

central organs a are the pis#/s; the upper extremity of each is
the stigma. The surrounding thread-like organs, 4, are the
stamens, surmounted by the anticrs. When the flowers open,
the anthers burst, and discharge the pollen on the stigma,
which operates on the embryo fruit at its base.

The production of new varieties is greatly .facilitated by
cross-impregnation, or by fertilizing the pistil of one variety
with the pollen of another. This was performed with great
success by Knight. Selecting two varieties, while yet early
in flower, and before the anthers had burst and discharged
the pollen, he cut out with a fine pair of scissors all the sta-
mens, leaving the pistils untouched (Fig. 17). When the
stigma became sutficiently mature, which was indicated by its
glutinous surface, he transferred the pollen of the other sort
on the point of a camel’s-hair pencil. Some propagators pre-
fer the point of the finger for applying the pollen. The fruit,
thus yielded, was unchanged; but its sceds. partook variously
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of the nature of both parents, and the trees growing from
them bore new and intermediate varieties.

For the success of such experiments, several precautions
are requisite. The flower must be deprived of its stamens
before it has fully expanded, or before the anthers have al-
ready burst and scattered their dust; the pollen must be pro-
cured from a bursting or fully matured anther, when it will
be dry and powdery; the stigma must be inoculated as soon
as it becomes adhesive or glutinous, otherwise it may be fer-
tilized from another source, and then the intended pollen can-
not possibly take effect. For a stigma once inoculated can-
not be inoculated again. It is safest, where practicable, to
force the trees by artificial heat into flowering a few days
earlier than others, so as to be secure from accidental inocu-
lations of pollen floating in the air; and to prevent its spread
by bees, to apply a temporary covering of gauze, or thin oil-
cloth. A want of attention to these minutiz has led some ex-
perimenters to fancy they had obtained crosses, when they
had only natural seedlings.

To obtain new varieties of certain desired qualities, select
two which possess those qualities separately, and seedlings
from crossing will be likely to exhibit these qualities com-
bined. Thus, a very early pear deficient in flavor, as the
Amire Joannet, might furnish one of superior quality by a
cross with a better and later sort, as Dearborn’s Seedling.
Or, a small and very rich pear, as the Seckel, might give us
one of the larger size by fertilizing the Bartlett. A slow-
growing and tender peach, as the Early Anne, might be ren-
dered hardier and more vigorous by an intermixture with the
Early York or Cooledge’s Favorite. But it must be remem-
bered, that there is a tendency in such highly improved sorts
to deteriorate, and that out of thousands of seedlings, perhaps
only one or two may be fully equal to thé original.

The following mode of raising crosses of the grape
is described by G. W. Campbell, who has experimented
largely:

“To be certain of success, the grape blossom must be
opened artificially, before its natural period of flowering, and
all the anthers or stamens removed before the pollen or fe-
cundating dust is formed, leaving the bare germ, with the
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stigma unfertilized. To prevent the possibilities of impreg-
nation by bees or insects, or the wind conveying pollen from
other sources, the prepared blossom-bunch is inclosed in a
tight, oil-silk case, and pollen supplied at the proper time
from whatever variety it is proposed to cross, or hybridize
with. When the berries swell, and commence growing, it is
an indication that the process has been successful; and the
oil-silk covering may then be removed, the bunch carefully
labelled, and the seeds from these berries, when planted, are
expected to produce crosses or hybrids having characteristics of
both parents.

“I have also tested the accuracy of my experiments in va-
rious ways. In one instance 1 prepared a bunch, as if for
crossing, by removing all the stamens, and inclosed it in the
usual manner, but applied no pollen. Upon removing the
covering some days after, every berry but one had blasted,
and fell off at a touch. This one berry, being from some
cause later than the rest, was just in condition to receive
pollen, which I supplied from the Chasselas Musqué, and pro-
duced a grape, from which I have a seedling that may prove
valuable. Other bunches, prepared at the same time, upon
the same vine, and supplied with pollen at the proper time,
were all fertilized, and produced full and perfect bunches.
The Logan and Taylor’s Bullitt both set their fruit unevenly
and imperfectly, and produce usually small, straggling, and
unhandsome bunches. When fertilized in the manner above
stated they have produced handsome and compact bunches,
the only ones of that character upon the vines.

“Seedlings almost uniformly indicate their parentage by
their foliage. That of hybrids with the foreign vines is usu-
ally deeply lobed; often having much more the form of the
foreign than the native Jeaf, although grown from the seed
of the native parent. Some have foliage intermediate or re-
sembling both in some degree. Also, in the crosses between
natives, some resemble one parent and some the other.
Others again seem a mixture of both.”

An easier process is to plant them in close contact, so that
the fruiting branches may intermingle. Out of a large num-
ber of seedlings thus obtained, there is a chance of a fair por-
tion of them being crosses. It was in this way that Dr. Kirt-
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land produced the seed of all his new and excellent varieties
of the cherry.

The interesting fact that fruit trees which grow alone and
distant from any other sorts are more apt to reproduce these
sorts from seed with but little variation, than seeds from the
same sorts in mixed orchards, shows to what extent the spon-
taneous crossing or mixture of varieties may be constantly
going on in such orchards.

When a cross is obtained between two different speczes, in-
stead of between mere varieties, it is termed a /Aylrid. But
while varieties of the same species intermingle freely, the
operation rarely succeeds between fruits of different species.
The gooseberry, currant, and black currant, species of the
same genus, and nearly related, have never produced a hy-
brid. Neither has any ever been obtained between the apple
and the pear, or the pear and the quince. But different species
of other plants, as the Heaths, and some of the Cacti, inter-
mingle freely. The Rhododendron will fertilize the Azaleas,
and the Red Cedar has been made to inoculate the American
Arborvitee, though both these examples are between plants of
different genera. Hybrids are frequently sterile; or if they
possess the power of reproduction by seed, the progeny returns
to the state of one or the other of its parents,



CHAPTER 1L

PROPAGATION BY BUDDING AND GRAFTING, BY
LAYERS AND BY CUTTINGS.

WHEN trees are raised from seeds, as before stated, there is
no certainty that the same identical variety will be repro-
duced. In many cases, the shade of variation will be scarcely
perceptible; in others, it will be wide and distinct. It hence
becomes desirable in preventing a return toward the original
wild state, or, in other words, to perpetuate the identical in-
dividual thus highly improved, to adopt some other mode
of propagation, for the purpose of multiplying trees of such
varieties as possess a high excellence, instead of constantly
creating new ones, with the hazard of most of them proving
worthless.

It will be distinctly remembered, that new varieties must
always spring from seeds; but the same individual variety
can be multiplied only by separating the buds, or shoots bear-
ing the buds, of such individual plant. As an example, the
Fall Pippin, when first produced from seed, was a single tree
of a new variety. The myriads of Fall Pippin trees now ex-
isting are only multiplications of the branches of the original.
‘This multiplication or propagation of varieties is effected in
several ways: 1, by Cuttings; 2, Layers; 3, Grafting; 4, Bud-
ding. Without these means of propagation, such delicious
sorts as the Green Gage plum, the Elton cherry, and the
Seckel pear, could never have been tasted except as picked
from the single parent tree.

In the multitude of different modes of grafting and budding,
success must depend on the observance of certain funda-
mental principles; a brief recapitulation, in part, of some of
these laid down in the second chapter may not be out of

place.
22
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During the growing season of a fruit-tree, the sap enters at
the fibrous roots, passes up through the alburnum or sap-wood,
ascends to the extremities of the branches, and is distributed
through the leaves. Emerging thus from the dark and minute
vessels of the wood, it is spread out and exposed to the action
of the light. It now becomes essentially changed in char-
acter, enters into new combinations, and is charged with the
materials for the newly forming wood; it descends, not

FI1G. 18. F1G. 19. FI1aG. 20, F1G. 21. F1G. 22.

The Downward Flow of Sap, Causing Swellings, Callus, and Roots,

through the sap-wood, but through the inner or living bark,
and deposits a new layer of bark and wood in its passage.
This new layer being soft and fresh, interposed between them,
causes that separation known as the pee/iizg of the bark.

The sap is capable of flowing sidewise, through lateral
openings in the vessels or microscopic tubes. Hence some
trees may be cut at one point more than half through on one
side, and at another point more than half through on the other
side, without intercepting the upward flow of sap, as in Fig.
18. The lateral motion explains the reason why a graft set
in the longitudinal cleft of a stock receives the sap from the
split surfaces of the cleft, and succeeds as well as when cross
sections of both are brought into contact.
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I. CuTrTINGS.

When a ligature is bound closely round a branch, the ob-
-struction which it imposes to the descending juices causes an
enlargement or swollen ring above the ligature, as in Fig. 19.
The same result is produced if a small ring of bark is cut out,
as in Fig. 20. If a shoot is taken from the tree before the
leaves expand, and plunged into moist earth till it commences
growth, the descending current exuding from the lower ex-
tremity forms a cal/us or ring of the newly formed wood, as in
Fig. 21; and under favorable circumstances, the granulations
forming the callus emit roots into the soil (Fig. 22), and thus
a new plant is formed.

Every leaf-bud on a fruit-tree may be regarded as an em-
bryo branch, and capable of forming a tree when supplied
with separate roots. But single buds do not contain within
themselves sufficient nutriment to sustain vegetation till roots
are formed, without a considerable portion of the sap-wood and
cambium layer attached; hence the superior
advantage of taking an entire shoot or cutting. [

Propagation by cuttingsis the simplest mode
of multiplying a variety. It consistsin the in-
sertion of a shoot of one year’s growth into the
soil; the moisture of the soil renews the sup-
ply of sap, the buds swell, the leaves expand,
and the descending juices extend themselves
in the production of new roots, which shoot
downward into the soil, Fig. 23.

Under ordinary circumstances, or in open
ground, this mode is only applicable to such
species as readily throw out roots, as the cur-
rant, gooseberry, quince, and grape. Cuttings
of the apple and pear can only be made to
strike root in the Northern and Middle States
by confining the moisture under glass, while FI6- 23.—Rooted
artificial heat is applied. (SETg.

It may be stated, in general, that cuttings made of the rip-
ened wood of such trees as have a large pith succeed best
when taken off with a portion of the preceding year's wood,
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such as the gooseberry, currant, vine, fig, etc. With large
and strong shoots, the best success will result if cuttings are
separated at the point between the one and two year's

F1G. 24.—
Cutting.

growth. When small side-shoots are used, they
should be cut closely to the main stem, so as to
secure the collar or enlarged portion of the wood at
the base of the shoot, Fig. 24. Roots are more
readily thrown out, if the cut is made immediately
below a bud.

The best time to take off cuttings, in ordinary
cases, isinautumn and winter. The autumn is pre-
ferable, by giving time for the wounded section to
cicatrize, preparing it for the early emission of roots
in spring. But where the soil is heavy or liable
to heave by frost, or where the cuttings are of

tender trees, they should be kept in damp mould in a cellar,
to be planted as soon as the frost disappears from the ground.
If not taken off till spring, the operation must be performed
as early as possible. In ordinary instances, to prevent dry-
ing, about two-thirds or three-quarters of the shoot should be
buried beneath the surface; and the moisture may be still
further retained by a covering of manure, leaves, or moss, or

by placing them under the shade of a wall or
close fence. When long, like the grape, they
should be placed sloping, so as not to be buried
too deep or beyond the influence of the sun’s
warmth. Failure often results from a neglect to
press the soil closely about the cutting.

To procure young plants of the gooseberry and
currant with straight, clean stems at the surface,
and free from suckers, it is only necessary to re-
move every bud except a few at the upper end,
Fig. 25. The length may be from eight inches
to a foot.

There are many plants easily propagated by
cuttings, if the two great requisites of vegetation,

Fi1G. 25.—Cut-
ting of Cur-
rant.

namely, moisture and warmth, are increased by artificial
means, as in a hotbed under glass; or in a propagating-
house, under sash, or bell-glasses, with fire heat gently ap-

plied beneath.
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II. LLAYERS.

Alayer is a low side-shoot bent down and buried at the
middle in the soil, Fig. 26. The buried portion strikes root,
when it is taken off and planted separately. Its advantages
over a cutting is, that it is nourished by the parent plant
while the roots are forming. Hence many plants which can-
not be increased by cuttings, and indeed with great difficulty
by budding and grafting, may be propagated readily by
layers.

When roots are freely emitted, as from the grape, simply
bending the middle of the branch into the soil is enough to

SImat e Ripd

F1G. 26.—Layering. FI1G. 27.—Slitting layers.

insure success. But in cases of difficulty, other expedients
are resorted to; one of the most common is to split a portion
upward, immediately under a bud (Fig. 27), which enables
the newly forming roots to pass freely and at once into the
soil without the resistance of the thick bark which they other-
wise must pierce. Sometimes the branch is cut partly off to
intercept the downward passage of the fluids, and induce
them to form into roots. At other times a wire ligature, or
the removal of a narrow ring of bark, effects the same pur-
pose. Durying the layer several inches under the surface is
necessary, to keep it in moist earth: and in drouth, mulching
would be beneficial. A small excavation of the soil at the
spot is convenient; and when the branch is stiff, it must be
fastened down with a forked stick.

The excavation should be made with a spade. TUse both
hands in bending the shoot, so that it may not be bent too
short and break. If properly done, it will press against the
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nearest side of the hole, rest on the bottom, and rise up, press-
ing against the opposite side, ‘when it should be fastened up-
right, and, if necessary, to a small stake. At the time of bend-
ing, a sod or other weight may be laid on to keep it down till
the hole is filled; and if the mellow earth be pressed firmly
down with the foot, no forked stick will be usually necessary.

The most favorable state of a plant for layering is when the
bark is somewhat soft and not too ripe, and the worst shoots
are those which are stunted, and with a hard bark. There
are, however, no shoots whatever, not actually diseased, that
will not root by layers, if sufficient time be given. Layers,
like cuttings, may be made of the ripened wood in autumn or
spring; or of the growing wood at or a little before midsum-
mer, when the part intended to root is somewhat mature and
firm in texture. The pear, the apple, and the quince, if lay-
ered early in the spring, or the grape in summer, will usually
be well rooted in autumn.

A moist season is the most favorable to the rooting of
layers, by preserving a softer bark. For this reason, many
plants may be more easily propagated in England than in the
United States; and more readily in Ireland than in England.

Layering is largely made use of for propagating the grape,
occasionally for the quince, and sometimes for the apple. It
is also of very extensive application in propagating many or-
namental trees and shrubs.

Suckers may be regarded as spontaneous layers, the new
shoots being sent up from buds on the roots or portions of
the stem beneath the surface of the ground. They are much
employed in multiplying most species of the raspberry. The
runners of strawberries may be regarded as layers or suckers
above ground.

ITI. GRAFTING.

Upwards of twenty different modifications of grafting were
mentioned by the ancient Roman writer, Varro; and Thouin,
of Paris, has described and figured more than a hundred
kinds. The great number of modes given in books has tended
rather to bewilder than to enlighten beginners; the following
remarks, therefore, are more for the purpose of laying down
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reasons on which success depends, than for pointing out ’_Ehe
peculiar modes of operation, which may be varied accordlpg
to convenience, provided attention is given to the essential
particulars. _

Propagation by grafting differs mainly and es§ent1ally from
increasing by cuttings, by inserting the catting into the grow-
ing stock of another tree instead of directly int.o the soil.
The stock thus supplies the sap, as the soil does 1n the case
of a cutting; and the graft, instead of making roots of its
own, extends its forming wood downward, at the inner sur-
face of the bark, into the stock itself. Hence there are two
chief requisites for success: the first, that the graft be so set
in the stock, that the
sap may flow upward
without interruption;
and the second, that
the forming-wood may
extend downward un-
interruptedly through
the inner bark. To
effect these two requi-
sites, it 1is mneedful,
Jirst, that the operation
be performed with a FIG. 28.—Grafting Chisel.
sharp knife or grafting
chisel, Fig. 28, that the vessels and pores may be cut smoothly
and evenly, and the two parts brought into immediate and even
contact. Sccondly, that the operation be so contrived that a
permanent and considerable pressure be applied to keep all
parts of these cut faces closely together. Z7%rdly, that the
line of division between the inner bark and the wood coincide
or exactly correspond in each; for if the inner bark of the one
sets wholly on the wood of the other, the upward current
through the wood and back through the bark is broken, and
the graft cannot flourish or grow. And, fourthly, that the
wounded parts made by the operation be effectually excluded
from the external air, chiefly to retain a due quantity of mois-
ture in the graft, but also to exclude the wet, until, by the
growth of the graft, the union is effected.

1. The first requisite is best attained by keeping a keen,
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flat-bladed knife to cut the faces, and another knife for other
purposes. Fig. 29.

2. The second requires that the jaws of the stock, in cleft-
grafting, press with some force, but not too much, against the
wedge-shaped sides of the graft. A
stock one-third of an inch in diameter
will sometimes do this sufficiently;
but three quarters of aninch is a more
convenient size. In whip-grafting,
the tongue and slit should be firmly
crowded or bound together.

3. The third requisite is attained
by close examination with the eye.

4. The fourth is accomplished by
plasters of grafting-wax, or by the
application of grafting-clay. Graft-
ing-wax may be purchased of any
seedsman, or if preferred for any
reason it may be made by melting to-
gether rosin, tallow, and beeswax.
Fi6. 20. — Graflting, Budding An excellent grafting-wax is made of

and Pruning Knives. three parts of rosin, three of beeswax,
and two of tallow. A cheaper com-
position, but more liable to adhere to the hands, is made of four
parts of rosin, two of tallow, and one of beeswax. These ingre-
dients, after being melted and mixed together, may be applied
in different ways. The wax may be directly applied when
just warm enough to run, by means of a brush; or it may be
spread thickly with a brush over sheets of muslin, which are
afterward, during a cold day, cut up into plasters of conve-
nient size for applying; or, the wax, after becoming cold, may
be worked up with wet or oiled hands, drawn into thin strips
or ribbons, and wrapped closely around the inserted graft. In
all cases success is more certain, when the wax is pressed
so as to fit to every part, and leave no interstices; and it is
indispensable that every portion of the wound on the stock
and graft be totally excluded from the external air. In cool
weather, a lantern, or hot brick, or some other method of
obtaining heat will be found necessary to soften the plasters
before applying them.
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CUTTING GRAFTS.—Cut these in autumn if you have a good
place to pack them, but if well kept they may be taken at any
time between the cessation of growth in late summer or au-

e

FiG. 35.—Cleft-
grafting.

tumn, and the commencement of vegetation in spring. Those
cut in autumn, however, will have more vigor in spring than
if exposed to the cold of any severe winter—this is especially
the case with plums, pears, and cherries. Pack them in boxes
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of damp (not wet) moss, or in small boxes of damp (not wet)
sawdust—Ilarge boxes of sawdust will heat. Mark every sort
carefully and plainly. Another good way to keep
scions through winter is to place them snugly in a
box till it is more than half full; next nail in two or
three cross-pieces to hold them, and then bury the
box inverted with several inches of earth over it, on
a dry spot or knoll. They will thus be kept from
contact with the wet earth, and will receive enough
moisture from below to keep them fresh and plump.
Cuttings of currants, grapes, quinces, gooseberries,
etc., are to be taken off in autumn, and they may be
kept till early spring in the same way as grafts, or
they may be set out at once, pressing the earth
compactly against them and covering well till spring
with manure, litter, leaves, or evergreen boughs.
The accompanying en-
gravings (Figs. 30 to 36),
serve to show more distinct-
ly than the directions given
in the preceding part of this
chapter, the details of the
operations of budding and
grafting. Fig. 3orepresents
the appearance of a shoot of
Fic. 6. the pear, of one summer’s
growth, at the time it is cut
from the parent tree to furnish the
buds, and will answer as an illustra-
tion for the apple, cherry, or other
fruit. The portion between the cross- ﬂ‘f}-{i?gé IZ;C’& ﬁéckin?g;i-ﬁ
lines furnishes the best developed and ~ -
ripened buds. Fig. 31 is the
appearance of the shoot after
= Y the leavesare cut off. Fig. 36
FIG. 40.—Grafts Pacl«.:ed for Sending gshows how the buds may be
by Ml taken off. Fig. 32 shows the
manner in which the budding-knife is inserted under the bud
for its removal; and Fig. 33 the position in which the shoot
is held during the operation.

BARTLETT.
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CARE OF GRAFTS.—In cutting, the name may' be kepth;ir:é
porarily by writing with a common 1ead-pe1‘1011 onaa. serma_
portion of the shoot (Fig. 37); bl:jt forf pac;l;;;lifa;igglie el

i th sides of a s i .
nently, write the name on bo ‘ ' 1 bt B
i de (Fig. 38), and tie P
foot long and half an 1nch'V§71 : :
:vith the scions, the outside writing readlly. showmg t(gigazi,
i utside is erase . .
the inner to refer to in case the ou
Scions not fully hardy, as of most sorts of plums, should be

Fi16. 41. 343 F16G. 44.

cut early in winter, or before they have been exposed and in-
jured by severe cold.

In order to send scions by mail, they are best putup by enclos-
ing them in cases of oil-silk (such as is used for hat-lining),
by wrapping the oil-silk about the scions and over the ends

end, making the whole air-tight (Fig. 40). The natural moist-
ure is thus preserved, and they cannot shrive]. The names
should be written with pencil on the ends, and no paper for
this purpose wrapped around them, as it absorbg the moistyre.
Grafts have been shrivelled and spoiled by
dry cotton batting among them before thus encased. To
send grafts in larger quantities, or by * €xpress,” pack them
in alternating layers of fine, slightl_y damp moss. It is always

mistaken]y Placing
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important, whether packing grafts for keeping or for distant
conveyance, to preserve the natural moisture precisely, and
no more. If the packing is too wet, they will become water-
soaked and rot.

Grafts which have become dry may be restored if the
moisture is applied so gradually that
its absorption may require several
weeks, by burying them as above
stated.

The following figures represent
the two most common modes of
grafting fruit-trees: Figs. 41 to 44
representing successive stages of
whip or tongue grafting, from the
sloping cut of the scion and stock,
to the completion of the operation by
the covering with the wax plaster.

Whip-grafting may be employed
for large as well as small stocks. In
order that the line of separation be-
tween the bark and wood may coin-
cide in both, unless the graft be as
large as the stock it must be placed
at one side (Fig. 45), @, sloped and
tongued for the reception of the graft,
0, their union being represented by
Fig. 46. To facilitate the wrapping F16.45. FIG. 46.
of the wax plasters, one side and the WD ZNER g ISToets:
upper point of the stock are pared off with a knife, before the
two are joined, as shown by the dotted line. This is a good
mode of grafting any stocks not over three-fourths of an inch
in diameter, in the nursery row.

Fig. 47 shows a stock cut off for cleft-grafting, with the
upright cleft separated by the grafting-chisel ready for the
graft; Fig. 48, the graft cut wedge-form to fit it; Fig. 49,
the graft in its place, and Fig. 5o after the wedge has
been withdrawn, the projecting angle of the stock sloped off
with a knife, and the whole ready for the application of the
wax.

Whip-grafting is particularly applicable to small stocks, or

3
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where the graft and stock are nearly of equal size; and cleft-
grafting to stocks considerably larger than the graft. In all
cases, where the stock is any degree larger, the graft must be
placed toward one side, so that the line between the bark

’g\ |

(|

FIG. 47. FIG. s0. FI1G. 48.
Cleft-grafting.
and wood may exactly coincide at one point at least in both,
as in the cross-section of cleft-grafting, Fig. 50. A useful
implement for the rapid and perfect performance of cleft-
grafting is the grafting chisel, here shown.

In SADDLE-GRAFTING, the stock is sloped off on each side,
giving it the form of a wedge, :
Fig. 51, @, the graft is splitin
the middle, and each side
thinned away with the knife,
as in Fig. 51, 4, until it will
closely fit when placed like
a saddle upon it. The most
perfect way to fit the graft
is to make a long sloping
cut from the outer edge or
bark, by drawing the blade
from heel to point, till it
reaches the centre of the !
graft; and then another simi- FIG. 51 FIG. 52.
lar cut completes the acute Saddle-grafting.
cavity for fitting the wedge of the stock. A sharp, broad, and
thin blade is needed for this operation. A wax plaster, drawn
closely round the place of union, completes the work. When
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the stock and graft are very nearly of equal size, this is a very
perfect mode of grafting, as large corresponding surfaces are
made to fit, and the graft receives freely the ascending sap.

In all these modes of grafting, whenever a wedge is made
to enter a cleft, it should be thickest on the side where the fit
is made between the two parts, so as to receive the full pres-
sure of the cut faces at that side, as shown in Fig. so.

A modification of saddle-grafting, very successful in its re-
sults, is thus performed: Late in spring, after growth has
commenced, the scion, which is much smaller than the stock,
is split up, nearer to one side, more than half its length (Fig.
53). The stronger side is then sharpened into a wedge at its
point, and introduced between the bark and the wood, a slight
longitudinal slit being made through the bark of the stock,
that it may open slightly and admit the graft. The thinner
division of the graft is fitted to the opposite sloping side of
the stock. The whole is then covered with wax. The great
length of that portion of the graft in contact with the bark
and fresh wood greatly facili-
tates their union; while the
cut face of the stock is
speedily covered with anew
growth by that part of the
graft which rests upon it.

Veneer-grafting is still
another method, strongly ad-
vocated by some. Mr. E. S.
Crandall of Michigan thus
describes the process. Fig.
54 will explain the veneer-
graft: A shows the cuts upon
stock and scion; these cuts
are not to extend into the ¥ et ialel/
wood, but simply through B g
the back,so that when placed
in position the exposed
broad surfaces of cambium come together; B shows stock and
scion in contact, and bound with raffia or other material; C
shows a veneer-grafted apple-tree after one season’s growth.
While the cuts are easier to make than those of the whip-graft

FI1G. 54.—Veneer-grafting.
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there is this disadvantage, which to men who graftin quantity
is an important consideration—that it requires more care in the
tying. The band must be strong and should be firmly adjusted,
to insure keeping the scion in place until union is effected.

It seems almost unnecessary to remark that in grafting,
when cut surfaces of hard wood are placed together, no union
takes place between them, and yet I have not unfrequently
met practical men, who could graft well, who were not clear
on this point, but supposed that union took place over the
whole cut surface. It isin the cambium and young sap-wood,
and there only, that the power of union and growth lies.

Now, in the veneer-graft, the only cut surfaces of wood
are the oblique end-cuts, and as stock and scion are placed
together, the oblique cut on the scion is covered by the tongue
of bark on the stock, so that if the work is well done union
takes place all around the cut wood, and it is securely pro-
tected from outside influence. The oblique end-cut on the
stock being surrounded by growing tissue is usually imbedded
in new growth the first season. The union between the side-
cuts, which should be of the same width, and from an inch to
an inch and a half in length, is complete throughout. This I
have proved by making transverse and longitudinal sections
of a large number of grafts.

In grafting the peach, which, from its large pith and spongy
wood, scarcely ever succeeds as commonly performed, it is
found advantageous, in selecting the grafts, to leave a quarter
of an inch of the more compact two-years’ wood at the lower
extremity.

In grafting the plum and cherry, success is found to be
much more certain when the work is performed very early in
spring, before the buds commence swelling, or even before the
snow has disappeared from the ground. Apples and pears
may be grafted later, and if the scions have been kept in good
condition in a dormant state, they will mostly grow if inserted
even after the trees are in leaf.

After a graft is inserted, and as soon as the tree commences
growth, the buds on the stock must be rubbed off, in order to
throw the rising sap into the scion. If large trees are grafted,
the buds need only rubbing off the branch which holds it.

Where it becomes desirable to preserve rare sorts, which
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have been grafted late in spring, a loose wrapper of white
paper round the graft will protect it from the drying and
scorching rays of the sun; or shrivelling and failure will
often be prevented by covering the whole graft with a wax
plaster; or by encasing it in moss kept damp by occasional
applications of water.

RoOOT-GRAFTING. This is done by whip or tongue grafting,
already described on a previous page. It is wholly performed

a
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FiG. 5s.

within doors, and consequently the seedlings must be taken
up the preceding autumn.

Root-grafting is well understood by nurserymen; but there
are many who desire information on the subject, and espe-
cially on the expeditious performance of this operation. A
grafter may work hard a whole day, and by an inconvenient

arrangement of tools and materials, insert not a third as many
as another, who gives careful attention to all these particulars.
The following method is the result of long practice, and by it
we have known a skilful workman to insert three thousand
grafts, with an assistant to apply the wax plasters, during
ten hours in a single day, in the best manner, and three thou-
sand five hundred on another occasion, in eleven hours.

Fi1G. s7.

The tools consist, first, of a sharp, thin-bladed knife, of
which the best is made from the blade of an old scythe,
ground to its proper form on a grindstone; second, a bench
or table placed in front of a light window, and on which the
work is done; third, an apron, worn by the grafter, the two
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lower corners being hooked fast to two sharp nails on the
near edge of the table, for holding the scions while cutting
them; fourth, strips of waxed paper, about an inch wide,
made by brushing over sheets of thin, tough paper a melted

F1G. s8.

well-stirred mixture of four parts of rosin, two of tallow, and
one of beeswax, and then cut into strips when precisely at a
proper degree of coldness to separate well by means of a
knife cutting upon a smooth board. A sufficient number of

F1G. s9.

these for immediate use should be hung near enough to the
stove which heats the room, to keep the wax upon them about
the consistence of butter on a summer day, so as to fit and ad-
here to the grafted root, without melting and running.

The first operation is to cut up the grafts from the shoots or
scions. It is performed by holding the scion in the left hand,
the thicker end pointing toward the right hand, which holds
the knife. Such a shoot is represented of diminished size by

Fig. 55, the points, @, @, @, the places where it is cut into
grafts, and the dotted lines show how the cuts are made.
Fig. 56 shows a portion of the shoot the natural size; 1,
the first cut nearly directly across; 2, the second or sloping
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cut, and 3, the slit for the tongue; and the whole finished
and separate in Fig. 57. Three strokes of the knife are thus
rcquired to cut and prepare each graft, and a rapid and skil-
ful operator has done one hundred and twelve in the manner
described, in five minutes. Each shoot is thus cut up while
yet held in the left hand, and the grafts, as fast as they are
severed, drop into the cavity of the apron already described.
The counting is done during the process of cutting, and at no

other time.
The second operation is setting these grafts into the roots.

Each root is held in the left hand precisely as the scion has
been (Fig. 58); the three cuts are given it (shown by the

FI1G. 62.—Piece Roots.

dotted lines in Fig. 59), to prepare it for the graft (as repre-
sented in Fig. 60). The grafts having been placed directly
under the operator’s fingers, and in the right position, each
one is successively taken and firmly fitted to the prepared
root, as shown in Fig. 61, and as soon as this is done, another
cut of the knife, three inches lower down the root, severs it,
and the root-graft is finished, and drops off obliquely on the
table. Another sloping cut on the same root, and a slit for
the tongue, are quickly made, and another graft picked up
and inserted, the root being held all the while in the left
hand, until worked up. The great point is to perform much
with little handling. A single root will sometimes make but
one graft, which is then called whole-root graft, but more
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commonly two or three, and sometimes more, piece-root
graft. Each portion of root should be about three inches
long, and the graft about five inches.

The comparative advantages and disadvantages of whole-
root and piece-root grafting have been subject for controversy
ever since Thomas A. Knight introduced the latter in 1311.
It is apparent that the eéonomy of piece root-grafting, in that
one root is made to serve as the foundation for several trees,
must commend it upon commercial grounds—but it has advo-
cates who also strictly maintain that it produces as many and
as good roots as the whole-root process. The weight of evi-
dence, however, appears against it—and there are few, prob-

FIG. 63.—Whole Roots (Budded).

ably, who at the same price would not prefer to try stock
which had been grafted or budded upon whole roots.

Figs. 62 and 63 by Mr. L. H. Bailey show the characteristic
appearance of both processes.

Root-grafting may be performed at any time during winter,
and those who have much of it to do often continue the pro-
cess the winter through. The roots when taken up in autumn
should be well washed, the tops cut off, and the roots packed
in boxes with alternate layers of damp moss. Thrifty one-
year roots are better and more easily worked than two-year
roots. Side roots, or branches, should never be used. The
scions may be kept in the same way. This is better than
packing them in sand, which imparts a grit to them and dulls
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the knife. Different modes are adopted for packing away the
grafts. The best is to place them flat in boxes, in alternate
layers with sand, like miniature cord-wood, keeping the outer
or graft-ends very even, and carrying up each layer separately
and one at a time, so that one may be taken up for setting
out, without interfering with the next succeeding pile. The
sand should be slightly moist and not wet. The varieties
should be distinctly marked on strips of board separating
each kind, where there is more than one in a box; and in ad-
dition to this, a card should be nailed on the outside, naming
the kinds, at the point of separation between them. A record
should also be made as they are deposited, of the sorts, their
order, and the number of each. Boxes two feet long, a foot
wide, and six inches deep, are a convenient size, and will hold
from one to two thousand each. If furnished with bow han-
dles, they are easily carried at once to the field for setting out.
Boxes holding twenty thousand or more keep the grafts equally
well, but require additional labor in unpacking when set.

They should be set out in spring as soon as the soil is suffi-
ciently dry, and there is no further danger of its freezing se-
verely. Special pains should be taken to pack the earth well
about them, as they are dibbled in. The tips of the grafts
should project about half an inch above the surface. The
proper depth of setting is controlled somewhat by circum-
stances; if deep, the soil may be too cold to start them well;
if not deep enough, the drought of summer may destroy them.
An active hand will set two or three thousand in a day, and
in rare instances five thousand.

IV Bupbpineg.

Budding consists in introducing the bud of one tree, with a
portion of bark and a little adhering wood, beneath the bark
of another, and upon the face of the newly forming wood. It
must be performed while the stock is in a state of vigorous
growth. An incision is made lengthwise through the bark of
the stock, and a small cut at right angles at the top, the whole
somewhat resembling the letter T, Fig. 65. A bud is then
taken from a shoot of the present year’s growth, by shaving
off the bark an inch or aninch and a half in length, with a
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small part of the wood directly beneath the bud, Fig. 65. .It
is not a common practice in this country to take the thin
shield of wood out of the butt, but it is sometimes done ad-

F1G. 6s.

Fi1G. 66. Fi1G. 68. Fi1aG. 6q.

Successive Stages of Budding.

vantageously when this portion of wood is too old or hard to
fix the stock readily. The edges of the bark, at the incision
in the stock, are then raised a little, Fig. 66, and the bud held

Fi16. 67.—Manner of Holding
Bud.

as shown in Fig. 67, pushed down-
ward under the bark, Fig. 68 and
Fig. 70. A bandage of bass, corn-
husk,or other substance, is wrapped
round, covering all parts but the
bud. The pressure should be just
sufficient to keep the inserted por-
tion closely to the stock, but not
such as to bruise or crush the bark,
Fig. 69 and Fig. 71.

The shoots containing the buds
should be cut when so mature as to
be rather firm and hard in texture;
they are usually in the best condi-
tion after the terminal bud has
formed. Toprevent withering, the
leaves must be immediately cut off,
as they withdraw and exhale rapidly

the moisture from the shoot; about one-quarter of an inch of
the footstalks of the leaves should remain, to serve as handles
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to the buds while inserting them, Fig. 72. After being thus
divested of leaves, they may be safely kept a week in a cool,
damp place, or sent hundreds of miles in damp moss, or en-

cased @eparately in thin oil-cloth.

When, by growth of the stock,
the bandage cuts into it, usually
in ten days or more, it must be
removed. The budremains dor-
mant till the following spring,
when the stock is cut off two
inches or more above it, before
the swelling of the bud. If cut
closer, the end of the stock be-
comes too dry, and the bud often
perishes. All other buds must
be then removed, and all the
vigor of the stock or branch
thrown into the remaining bud,
which immediately commences
a rapid growth.

To secure a straight and erect

F1G. 72.—Stick  F16.73.—Tying the
with Buds. Young Shoot.
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tree, the new shoot, when a few inches long, is tied to the re-
maining stump of the stock, Fig. 73. By another month, no
further support will be needed, and the stump may be wholly
cut away, and the wound allowed to heal by the rapid forma-
tion of new wood.

Buds inserted by midsummer may be made to grow the
same season by heading down the stock when adhesion has
taken place; but although often attempted, no advantage has
resulted from this practice, as the growth is comparatively
feeble, and in consequence of its badly matured wood often
perishes the following winter. Even where it escapes it does
not exceed in size at the close of the second season the
straight and vigorous shoots of the spring.

TERMINAL BUDDING.-—It sometimes happens, where buds are
scarce, that the terminal bud on the shoot may be used to ad-
vantage. In this case, the wood is cut slop-
ing downward, and the insertion is made as
usual, Fig. 74, except that it becomes nec-
essary to apply the whole of the ligature
below the bud. The buds on small side-
shoots which are not more than an inch or
two long, may be successfully used in this
way, as the terminal eyes are stronggy than
any of the others. This practice may some-
times be adopted with advantage with the
peach, where scions of feeble growth only

' can be obtained, as terminal buds usually

F1G6. 74—Terminal . .

Budding. escape the severity of winter when most
of the others are destroyed.

SPRING BUDDING is successfully practised as soon as trees
are in leaf, the buds having been kept dormant in an ice-house
or cool cellar. As soon as they have adhered, the stock is
headed down, and a good growth is made the same season.
The peach, the nectarine, the apricot, and the mulberry, all
difficult to propagate by grafting, may in this way be easily
increased by budding. For a description what is called “ SJune
budding” see chapter xxviii. on the peach. If the buds are kept
in a cellar, it will be found important to preserve with them
as uniform a degree of moisture as possible, and in as small
a degree as will keep them from wilting.
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ANNULAR BUDDING is applicable to trees of hard wood, or
thick or rigid bark, as the walnut and magnolia. A ring of
bark is removed from the stock; and another corresponding
ring, containing the bud, slit open on one side,
is made to fit the denuded space (Fig. 75).

The essential requisites for success in bud-
ding are, first, a thrifty, rapidly growing stock,
so that the bark will peel very freely. Second-
/y, a proper time; not so early that there will
be too little cambium or mucilaginous cement
between the bark and the wood, for the adhe- FIG‘BZ?&E&?‘HM
sion of the bud; nor so late that the bark will
not peel, nor the subsequent growth sufficiently cement the
bud to the stock. Z7%urdly, buds sufficiently mature. Fourtily,
a keen, flat knife, for shaving off the bud, that it may lie
close in contact upon the wood of the stock. F7/#//y, the ap-
plication of a ligature with moderate pressure, causing the
bud to fit the stock closely.

When stocks are in the best condition, it is unnecessary to
raise the bark any further than to admit the lower point of
the bud, which as it is pushed downward, performs this op-
eration in the most perfect manner. When the bark does not
peel freely enough for this purpose, success becomes uncertain.

Budding is performed in summer, grafting in spring, and
both have their advantages. Budding is a simpler operation,
and more successfully performed by a novice. It is the best
means to multiply the peach and nectarine, grafting rarely
proving successful at the North. It is more rapidly per-
formed, and at a season not crowded with the labors of trans-
planting. It admits a repetition the same summer, in cases
of failure, the stocks remaining uninjured. But in all cases
thrifty stocks are needed, while grafting will succeed on those
older and less vigorous. Grafting requires less care subse-
quently, as no ligatures need removing, nor stocks heading
down, and may be conveniently employed as a remedy for
failures in the previous summer’s budding.

LIMITS OF BUDDING AND GRAFTING.

In former ages of the world, it was erroneously supposed
that grafting could be performed between every species of
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tree and shrub. “Some apples,” says Pliny, “are so red that
they resemble blood, which is caused by their being at first
grafted upon a mulberry stock.” Roses, it was said, became
black when grafted on black currants, and oranges crimson if
worked on the pomegranate. But the operation is never suc-
cessful unless the graft and stock are nearly allied, and the
greater the affinity the more certain the success. * Varieties
of the same species unite most freely, then species of the
same genus, then genera of the same natural order; beyond
which the power does not extend. For instance, pears work
freely upon pears, very well on quinces, less successfully on
apples or thorns, and not at all upon plums or cherries; while
the lilac will take on the ash, and the olive on the Phillyrea,
because they are plants of the same natural order.”

There are, however, some exceptions to this rule. Thus,
the cultivated cherry, and most species of wild cherry, though
of the same genus, will not agree. The pear succeeds better
on the quince than on the apple, although the apple and pear
are within the same genus, and the pear and-quince are
by most regarded as of distinct genera; the superior firm-
ness of the wood of the quince, a quality so important to
successful grafting, more than compensates the difference in
affinity.

Lindley mentions also some exceptions which are apparent
only. In one case, the fig was supposed to grow on the olive.
But the graft, being below the surface of the soil, rooted
independently of the fig-stock. "I have seen,” says Pliny,
“near Thulia, in the country of the Tiburtines, a tree grafted
and laden with all manner of fruits, one bough bearing nuts,
another berries; here hung grapes, there figs: in one part you
might see pears, in another pomegranates; and to conclude,
there is no kind of apple or other fruit but there was to be
found; but this tree did not live long.” This is explained by
the process now sometimes performed in Italy, for growing
jasmines and other flexible plants on an orange-stock, by the
ingenious trick of boring out the orange stem, through which
the stems of the other plants are made to pass, and which
soon grows so as to fill it closely, and to appear as if growing
together. Such a crowded mass of stems must, of course,
soon perish.



PROPAGCATION. 47

SAVING MICE-GNAWED TREES.—A MODIFICATION OF
(GRAFTING.

Young orchards which are kept perfectly clean by cultiva-
tion, are seldom injured by mice under snow. There are
some instances, however, where mice will attack those which
stand near the boundary fences or in proximity to grass; and
sometimes a hard crust of ice or snow may be formed on the
surface, over which mice will travel beneath a second fall of
snow, in committing their depredations. Many young orch-
ards are more or less encumbered with grass and weeds, and
the trees are often found girdled in spring. A preventive that
rarely fails, that of embanking small mounds of smooth earth

round the trees in autumn, is not often adopted, and hence we
have frequent inquiries, “ What shall we do to save our mice-
gnawed trees?”

Fig. 76 represents the stem of a young tree entirely girdied
near the surface of the ground. The tree will, of course, per-
ish unless a connection is made between the two portions of
bark.

An easy way to repair this damage is represented in Fig.
77. It consists merely in fitting into openings, made with a
half-inch chisel, short pieces of round wood sharpened at both
ends to fit the chisel-cuts. These cuts are made by placing
the chisel, when making the lower cuts, nearly upright or
slightly inclining outward from the tree, and then placing
the point upward in a corresponding direction when making
the upper cuts. The sharpened pieces or shoots are then bent
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outward in the middle until the points will enter the open-
ings, when they are firmly crowded in with the hand until
brought nearly straight, as shown in the figure. Fig. 78 ex-
hibits a section of the tree and the exact position of these
pieces when inserted. Where a large number of trees are in-
jured, four or five pieces to each tree are enough. They will
rapidly enlarge as the tree grows, and in a few years become
confluent. If a few choice trees have been girdled, a larger
number may be inserted, so that they may be nearly in con-
tact—thus securing a complete cure in a year or two. The
work may be covered with grafting wax or with a small
mound of earth—perhaps the operation would be successful
without any covering. It is notnecessary that it be performed
very early in spring—it will even answer after the buds have
begun to swell.



CHAPTER IV

SOIL, MANURES, SITUATION, AND ENCLOSURES.

THE soil for fruit-trees, as well as for farm crops, should be
of good quality. Whatever will produce a vigorous growth
of corn and potatoes will in general be the best for fruit-
trees. Sterile soil is unfavorable for both; but doubly so for
the latter; for while it only lessens in guantity the growth of
farm crops, it lessens the quantity and greatly injures the
quality of fruit.

Good soils vary in many particulars; but as a general rule,
one which is dry, firm, mellow, and fertile, is well suited to
this purpose. It should be déep, to allow the extension of the
roots; dry, or else well drained, to prevent injury from stag-
nant water below the surface; firm, and not peaty or spongy,
to preclude injury or destruction from frost.

Few soils exist in this country which would not be much
benefited, for all decidedly hardy fruits, as the apple and pear,
by enriching. Shallow soils should be loosened deeply by
heavy furrows; or if the whole surface cannot be thus treated,
a strip of ground eight feet wide, where the row of trees is to
stand, should be rendered in this way deep and fertile for
their growth. Manure, if applied, should be thoroughly in-
termixed with the soil by repeated harrowings. An admir-
able method of deepening soils for the free admission of the
fine fibrous roots 1is, first, to loosen it as deeply as practicable
with the subsoil-plough; and then to trench-plough this
deeply loosened bed for the intermixture of manure. The
previous subsoiling admits the trench-plough to a greater
depth than could be attained without its aid. The only trees
which will not bear high fertility are those brought originally
from warmer countries, and liable to suffer from the frost of
winter, as the peach, nectarine, and apricot; for they are

4 49
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stimulated to grow too late in the season, and frost strikes
them when the wood is immature. It however happens, in
the ordinary practice of the country, that where one peach or
apricot tree is injured by too rich a cultivation, more than a
hundred suffer by diminished growth from neglect.

Clayey and light soils in some cases require opposite man-
agement. The former, for instance, is much benefited by the
admixture of chip-dirt, which renders it looser, lighter, and
more retentive of moisture. But on light soils the effect is
not so beneficial, and is sometimes positively injurious.

Peaty and spongy soils are particularly unfitted for tender
fruits. They become very warm by day, and radiate the heat
rapidly in clear frosty nights; hence, peaches and apricots
generally perish when growing on them, the heat of the sun
promoting a rapid succulent growth, which is the more easily
destroyed by the succeeding intensity of cold.

MANURES,

Nothing for general use is equal to stable manure, and in
ordinary cases it will be found to give the most uniform and
satisfactory results—more especially if it is made the basis of

il
S s
FIG. 79.—Draining Orchards,

a compost with peat, muck, or turf from old pastures, with a
tenth or a fifteenth of bleached ashes, and half that of bone-
dust. If these are thoroughly mixed with the soil down to a
depth of a foot or more, by subsoiling, trench-ploughing, and
cross-ploughing, in connection with repeated harrowinqs’ fine
trees and excellent fruit may be confidently expected é\’éll on
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soils of naturally moderate fertility. Many parts of the
Western States possess a soil quite rich enough, provided
good cultivation is given. A well-drained subsoil is of course
all-important, for all manure is nearly lost on land kept soaked
with water. Ewen old bearing trees have been much im-
proved by laying tile two and a half or three feet below the
surface, midway between the rows (Fig. 79). The young
forming-roots, being the most remote from the tree, receive
the greatest benefit from drains thus placed, and the tile is
less liable to be thrown out of position by large roots or filled
by smaller ones.

SITUATION.

After a suitable soil is obtained, hardy trees, such as the
apple, will usually succeed in almost any situation. But with
tender fruits, as the peach and apricot, the case is very differ-
ent. In many localities in the Northern States, they are soon
destroyed by the severity of winters, and their cultivation is
accordingly not attempted. In others, crops are not yielded
oftener than once in two years. But some situations are so
favorable, that a failure scarcely ever occurs. In planting out
tender fruits, it is consequently desirable to know what places
will prove the best. Even the apple, in regions where the
winters are rigorous, is sometimes destroyed by frost, and in
very unfavorable places rarely escapes.

It is familiar to many cultivators, that warm, low valleys
are more subject to night-frosts than more elevated localities.
Objects at the surface of the earth are chilled by the radiation
of heat to the cold and clear sky above, and they cool by con-
tact the surrounding air, which thus, becoming heavier, rolls
down the sides of declivities and settles like the waters of a
lake, in the lowest troughs. This coldness is further increased
by the stillness of those sheltered places favoring the more
rapid cooling, by radiation of the exposed surfaces; while on
hills the equilibrium is partially restored by currents of wind.
Superadded to these causes, vegetation in low, rich, and shel-
tered places is more luxuriant, and wood less ripened, and
hence particularly liable to injury from frost. The mucky
soil of valleys radiates heat rapidly from its surface. The
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warmth of low places, during the mild weather, occurring in
winter, often swells fruit-buds, and succeeding cold destroys
them. On more elevated lands, vegetation escapes all these
disastrous influences.

The existence of colder air in valleys, on still, clear nights,
is often plainly observed in riding over a rolling or broken
face of country. The thermometer has shown a difference of
several degrees between a creek bottom and a neighboring
hill not fifty feet high. A striking proof was exhibited a few
years since after a severe night-frost early in summer. The
young and succulent leaves of the hickory were but partially
expanded; and where the trees stood in a valley, twenty feet
deep, all the leaves had been frosted, and were black and
dead, up to the level of the banks on each side, while all
above the surface of this lake of cold air were fresh and
green.

During the cold of a clear winter night some years ago,
which sank the thermometer several degrees below zero, after
the peach buds had been swelled by a few warm days, trees
which stood on a hill thirty feet higher than the neighboring
creek valley lost nine-tenths of their blossoms:; while on an-
other hill sixty feet high, nine-tenths escaped. The lake of
cold air which covered the top of the smaller hill did not
reach the summit of the larger.

The cultivation of the peach is rarely attempted in the
southern tier of counties in the State of New York. Proofs
are not wanting, however, that it might be entirely success-
ful on selected ground. A number of instances have been ob-
served where peach orchards, planted on the dry lands of the
hills in different parts of this region, have flourished and bore
regularly; at the same time that orchards in the warm valleys
below rarely yielded crops, and the trees themselves were
sometimes destroyed.

These cases show the importance of elevated sites. A dry,
firm soil is, however, of great consequence. The influence of
a compact knoll, rising but slightly above the rest of the field,
has been observed to save from frost the corn which grew
upon it; while on the more mucky or spongy portions of the
rest of the field, radiating heat more freely, the crop has been
destroyed. Cultivators of drained swamps have found it nec-
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essary to plant such lands with tender crops two or three
weeks later in spring than the usual period on upland. The
successful cultivation of the peach and the grape, on the gen-
tle swelling hills called mounds, in the Western prairies, while
the crops are destroyed on the adjacent dark and porous soils
of the plains, affords another example. Sometimes the effect
of unfavorable soil more than overbalances that of situation.
In some of the hilly parts of western New York, where the
highest land is peaty, spongy, or springy, and the valleys dry
and firm, the latter are found best for the peach.

The preceding facts furnish strong reasons for believing
that, in large portions of the Northern States, where the cul-
tivation of the peach has been entirely relinquished in conse-
quence of the only attempts having been made in the warm
valley, abundant crops might be regularly obtained by a
proper selection of soil and locality. Even much farther
south, the occasional destruction of tender fruits points out
the great importance of careful attention to situation.

INFLUENCE OF DEEP LAKES AND RIVERS.—Large bodies of
unfreezing water in the bottoms of valleys will reverse some
of the preceding rules, and the banks of such waters are pecul-
iarly adapted to the cultivation of tender fruits. They soften
the severity of the cold, by the large and warm surface con-
stantly presented; on the other hand, they chill the dangerous
warm air which starts the buds in winter, and they afford
great protection by the screen of fog which they spread before
the morning sun. Along the borders of the lower parts of
the Hudson, and on the banks of the Cayuga and Seneca lakes,
tender fruit-trees often afford abundant crops, while the same
kinds are destroyed only two or three miles distant. Along
the southern shore of I.ake Ontario, the peach crop scarcely
ever fails, and the softening influence of that large body of
unfreezing water extends many miles into the interior. The
same result is observed in northern Ohio, bordering on Lake
Erie; and in western Michigan, adjoining the great lake of
that name.

Fruit-buds, as well as tender trees, are occasionally de-
stroyed by thawing by the morning rays, after a cold night.
The protection from these rays afforded by an eastern hill,
buildings, or other screen, has led to the erroneous conclu-
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sion that the destruction alluded to was caused by the east
wind.

It has frequently been observed that when the lower
branches of a peach-tree have been buried in a snow-drift,
the crop thus covered was saved. This has suggested the suc-
cessful practice of training peach-trees low, and covering the
branches in winter with masses of evergreen boughs. The
rigidity of the stems prevents their bending down; but as the
roots are more flexible, laying down has succeeded by digging
under on one side, the trees having been previously trained
flat for this purpose.

In localities exposed to the sweep of winter winds, belts of
evergreen or deciduous trees will be found of great service.
In all instances where the side of an orchard, exposed to pre-
vailing winds, is less successful and productive than the op-
posite side, proof is afforded that shelter would be beneficial;
belts, especially if of deciduous trees, standing too near fruit-
trees have, however, rather injured than benefited them.
The orchards should be beyond the reach of their shade and
roots, and be well exposed to sun and air.

ENCLOSURES.

The skilful cultivator, after having prepared his ground,
procured the best trees the country affords, carefully trans-
planted them, and given them watchful and laborious atten-
tion for years, feels a very natural desire to partake of their
fruits. But this he cannot do, in many places, unless his
fruit-garden is protected from rambles of idle boys. It can-
not be denied that our country is rather remarkable for its
fruit-pilferers. It is feared it will continue to be so, nntil
public opinion shall place the young man who steals a pocket-
book, and the depredator of fine fruit, which has cost the
owner as much care and labor, and which money cannot re-
place, on precisely the same level.

This formidable evil has deterred many from planting fruit-
gardens. The most quiet and secure protection is afforded
by a good barbed wire-fence. The English hawthorn, far to
the north, will generally succeed quite well for this purpose.
The buckthorn is extremely hardy, has a thick dense growth,
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and is easily raised and transplanted; but, except on very
rich soils and with good cultivation, it does not form a stout
barrier. The Honey Locust is also very hardy, but requires
more care in cutting back and thickening; it may, however,
be made into an excellent hedge for a fruit-garden if the most
thorny plants are selected. The Osage Orange, where the
winters are not too severe, is also good. It is so liable to
winter-kill, however, that hedges of it are often ragged and
unsightly. Itis densely armed with sharp thorns and if well
kept soon becomes impassable. It is only hardy on dry
ground or near the line of an underdrain.

Two reasons have operated in preventing a more general
and successful adoption of hedges. One is the aversion so
prevalent to undertake anything which does not produce im-
mediate results, several years being required to make a per-
fect hedge. The other is the almost universal notion adopted
without a moment’s thought that everything in the form of a
tree must grow and take care of itself. Hence we see for
every good well-managed hedge at least one hundred bad and
neglected ones. This remark applies with more force to the
attempts made with the Osage Orange than with any other
plant; for nothing that is ever used for hedges is more sensi-
tive under bad usage or succeeds better if well treated than
this. The privet and the buckthorn will usually present
something of a hedgy appearance with any kind of manage-
ment; but the Osage unless well cultivated and properly
sheared will not exhibit even the semblance of a hedge.
Hence the common notion that it has proved a failure.

The Osage Orange grows rapidly if well cultivated; and in
order to insure a perfectly continuous and even hedge, the
young plants must be allowed to swell their buds before they
are set out, that all dead and feeble plants may be rejected.
The first winter a light furrow should be ploughed upon it,
to protect and drain it at the same operation. The soil should
be kept deep and mellow by cultivation, at least four or five
feet on each side, instead of allowing it to grow up with
weeds and grass, as is usual; and, if possible, it should be
placed nearly over a tile drain, which will contribute greatly
to its endurance of winter.

FEuvergreen hedges are mostly employed as screens from ob-
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servation and from winds; but as intruders scarcely evel‘;hat-

tempt to pass where they cannot look throuih, pe'rhapzrb:l?r
i barriers. The American L

may yet be used as efficient :

Vite is well adapted for this purpose, but like the ?ucl;thorg

it will not grow well in the shade; hence when closely sheare

FiG. 81. FiG. 82,
Trimming Hedges.

the interior branches are bare. Instead, therefore, of being
sheared in the common way it should be shortened back.
The close growth of a smoothly-shorn surface darkens and
kills the interior foliage as shown in Fig. 80. Fig. 81 repre-
sents the same shortened back, or rather #4uned back, admit-
ting the light within. Fig. 82 shows
how this is done, the cutbeing made
at a fork 4, or still shorter at a.

F16. 83.—Badly Pruned Hedge.

Fi6G. 8s.

The Jiemlock, although hardly stout enough for a hedge until

) ms one of the most perfect and
» and it would Prove a fine shelter
Its fresh deep-green color is u-
of growth in consequence of its
hade is scarcely equalled. The

for trees against the wind.
surpassed; and its denseness
quality of growing in the s
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Norway spruce will also make a fine hedge-tree. It grows
with great vigor and may be freely shortened back.

Probably the very best shrub for inaking a handsoms=, quick-
growing hedge is the California Privit (Ligustrum ovalifo-
lium). It can be purchased from nurserymen eighteen inches
to three feet high in lots of one hundred, at moderate prices.
Set out from ten to twelve inches apart in good soil, it will,
with proper cutting back each spring, form a dense hedge five
or six feet high in a very few years. Three lines of barbed
wire running through the middle will effectually prevent
passing through it, and at the same time be entirely con-
cealed.

The following figures (some of which are produced from
those in Warder on Hedges) will show how
this, and indeed all hedges, should be sheared.

Fi1G. 83.—Begin-
Newly Set Out, ning of Second
Year.

The neglect of cutting down at the commencement causes
the hedge to become thin and narrow, and full of gaps at the
bottom where it should be the thickest; and dense and impene-
trable only at the top, where this is less essential. In other
words, the hedge becomes wrong-side-up, or mounted on
stilts (Figs. 83 and 84). The appearance of the young hedge
just before cutting down the first time is shown at a, Fig. 85,
and the cut portion at 4. It is almost impossible to induce a
novice to cut “ this fine growth;” he thinks it will “ ruin” his
young and promising fence. Yet if the work is omitted, it
will in a few years appear as in Fig. 86.

The following is the regular order of working each succes-
sive year. Fig. 87 represents the plant the first year, ora
few weeks after setting out; it has been cut down nearly to
the surface of the earth, the tap-root trimmed off, and the
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young shoots as starting from it at a. Itshould grow un-
touched at least one year—some prefer two years, in order
that the roots may become thoroughly established. Its ap-
pearance the beginning of the second year is shown in Fig. 88,
when it is cut down again near the line, 4, to thicken it at the

Vi, i
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I‘W

Fi1G. 8¢.—Beginning of Third Year.

bottom. The result of this cutting down is shown in Fig. 89,
which is the same plant after further growth, and which is
again to be cut down at the line ¢; this may be done in the
spring of the third year, if the hedge has been well managed
and kept vigorous. This shearing will not be more than four
or five inches high. Nervous people “ cannot bear” thus to
cut down their beautiful growing hedges—and of course never
have a good one. But if the work has been unflinchingly
done, the hedge will present by early summer of the third

ning of Fifth.

year, the fine broad-based, thickened appearance at the bot-
tom, as represented by Fig. go. The next pruning, to be
done at the beginning of the fourth year, is shown in Fig. g1,
as indicated by lines meeting at ¢, when the hedge for the first
time begins to assume the form of a roof. The previous
shearings (or rather mowings) are shown by the dotted lines
¢ and . Fig. 92 shows the subsequent cuttings—first by the
lines meeting at /, and afterward at 0. The latter may be
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straight, as the previous ones, or in the form of a gothic arch,
as shown by the figure. This brings the hedge to the close
of the fourth year, when it will begin to form an efficient bar-
rier, if it has been well cultivated and pruned. Its breadth
at bottom will be nearly double its height. Future years will
give it more height; but it must be especially observed to
keep it always narrow at top, so that the foliage above shall
not shade that below, nor injure the broad thick growth at
bottom.

Hook 10 TrRIM HEDGES.—With a common corn knife, like

F1G. 9g3.—Corn Knife, Fi1G. g4.—Hedge Shears.

that shown in Fig. 93, one man has trimmed from half to three-
quarters of a mile of four years’ hedge on both sides in a day
—striking upwards and cutting it to a peak in the middle, like
the roof of a house. Hedge shears, Fig. 94, may be had of
any dealer in seeds, with which more neat and accurate work
can be done.



CHAPTER V

TRANSPLANTING.

ORCHARDS are usually set out, where the soil is good, with
no other preparation than good ploughing. But where the
soil possesses only moderate fertility, if the best growth and
finest fruit is desired, it must receive additional preparation.
When marketing and profit is the chief object, this prepara-
tion is of great importance, as the finest fruit often brings
double the price obtained for that of common quality. The
following directions are therefore worthy of attention.

PREPARING THE GROUND AND MANURING.—Ground intended
for trees must be secure from danger of being flooded in wet
seasons, and from all liability of becoming water-soaked be-
neath the surface. If not naturally dry enough, it must be
thoroughly underdrained.

The next requisite is to deepen and enrich the soil by
trenching, unless naturally or previously exactly fitted for
trees. The same result may be attained by digging very
large holes, say eight feet in diameter, and a foot and a half
deep, and filling them with rich earth. But a better way is
to plough the whole surface to nearly that depth, and to en-
rich it well by manuring. A common plough will descend
six or seven inches; by passing another plough in the furrow
—that is, by trench-ploughing—the soil may be loosened to ten
inches or a foot. But by means of a good subsoil-plough in
the common furrow, a depth of fifteen to eighteen inches may
be reached. Now, to work the manure down to that depth,
and make the whole one broad deep bed of rich soil, it must be
first spread on the surface evenly after the whole has been
well subsoiled, then harrow to break it fine, and mix it with
the top soil, and then thrown down by a thorough trench-
ploughing. For although the trench-ploughing can hardly be

6o
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worked a foot in depth of itself, yet after a good loosening
with the subsoil-plough, it may be at once extended down a
foot and a half. If thisis done in the fall, and another good
ploughing given in spring, the whole will be in fine condition
for the reception of trees. Does this seem like a great deal
of cost and labor? It is the very cheapest way of obtaining
fine crops of the best fruit; for the strong, long, and healthy
shoots which will run up even the first year, and the size,
beauty, and richness of the fruit soon afforded from such an
orchard, kept well cultivated during its early years, will as-
tonish those who have never seen any but slipshod culture.

In setting out large orchards, if the whole field cannot be
deepened, a strip of land ten feet wide extending across the
orchard may be treated in the same way, in the centre of
which each row is to be set; and the intermediate spaces,
constituting two-thirds or more of the whole, may, if neces-
sary, be prepared afterward, by the time the roots have
passed the boundaries of the first.

LAVING OUT ORCHARDS,

Every one will admit that an orchard handsomely laid out
in perfectly straight rows is in every respect better than
where the trees are in crooked lines. An owner can feel no
pride in giving proper cultivation to an awkwardly planted
orchard; and trees standing out of line will be a constant an-
noyance to every ploughman who is in the practice of laying
perfectly even furrows.

Some planters take great painsin setting their trees, so that
one tree at the end of the row will hide all the rest when the
eye ranges through the line. But in securing this desirable
object, a great deal of labor is often expended in sighting in
different directions while setting each successive tree, so that
every row may be straight every way. The following mode
of laying out and planting will not require one-twentieth of
the labor commonly devoted, may be performed under the
direction of any common workman, and will give rows that
will range perfectly, not c¢nly in both directions, but diago-
nally. The writer has found thattwo men would thus lay out
from thirty to forty acres in a day, with perfect precision iFoye
planting.
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The first thing to do is to procure as many short pins or
stakes, a few inches long, as there are to be trees in the or-
chard. These may be made by simply splitting short blocks or
boards with an axe, say half an inch in diameter; or corn-cobs
will answer a good purpose, and may be more easily seen.
Then procure a strong cord as long as one side of the orchard,
or, if the orchard is very large, as long as each section may be,
if necessary to divide it. Then, with a pole or other meas-
ure, mark off the distances of the trees on this line, sticking a
common brass pin through at each place for a tree, bending
it around the cord so that
it will not come out. Red
yarn sewed through and
tied around the cord
would be more visible
than pins; but the latter
are quickly found if the
workman measures the
distance by pacing be-
10 tween them as he walks
10 from one tc the other. A
1010 ) new cord will stretch-a
little at first, but will
soon cease to do so. The
easiest way to mark the
spaces on the cord is to wrap it around the ends of a board
cut at the right length, so that every third coil shall be
a place for a pin. Thus, if the board is five feet long, by
marking every third coil at the end of the board we obtain
spaces of thirty feet. The field having been ploughed and
fitted for planting, we are now ready for operation. Select a
still day, so that the wind will not blow the cord out of place,
and then stretch the line along one side of the field, at a suit-
able distance from the fence where the first row is to be.
Make it as straight as possible, by drawing on it forcibly: a
stout cord being better than a weak one on this account.’ If
the land be tolerably level, twenty or thirty rods may be
measured off at a time. Place flat stones or other heavy
weights upon it at intervals, to keep it in position; if there is
some wind, care will be necessary in making it perfectly

B8 C

FI1G. 95.—Staking out Orchards.
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straight before thus fixing it. Next, drive in one of the short
pegs or sticks at each point marked by the pin already de-
scribed. When this is done, one rcw will be marked. Then
remove the line, and mark each end of the field at right angles
to this in the same way. Lastly, mark the remaining side.
Before marking both ends, it is safest to stretch the line on
the fourth side, that all may be accurately spaced. Next, to
fill up this hollow square with the proper marks, stretch the
line successively between corresponding sticks on the oppo-
site sides, and mark as before till the whole is completed. If
the work has been carefully done, every stake will be found
to range perfectly. Every cord will stretch more or less, but
if stretched so that the ends will come out even each time,
which is attended with no difficulty, the rows will be perfect,
as shown in Fig. g5.

Next take a strip of board, say about eight feet long and
six inches wide, as shown in Fig. 97, and cut a notch in one

0 N o]
F1G. ¢6. FI1G. ¢7.
Tree Markers.

side at the middle, just large enough to let in the stem of a
tree. Bore a hole through each end, exactly at equal dis-
tances from this notch. Then, whenever a tree is to be
planted, place the middle notch around the peg, and thrust
other pegs through the holes at the ends. Then take up the
board, leaving these two pegs, dig the hole, replace the
board, and set the tree in the notch. Proceed in this way till
the whole orchard is planted. It is obvious that the trees will
stand precisely where the first pegs were placed, and will
range in perfect rows. A large number or series of the two
pins may be set successively by the board, so that a number
of workmen may be digging and planting at the same time.
It is of no importance in what direction the board is placed,
as the pin and the tree will occupy the same spot, as shown
in Fig. 97, the row extending from « to 4.
TRANSPLANTING.—Very few fruit or ornamental trees ever
remain where they first came up from seed, but nearly all are
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removed one or more times, to the spot where they are finally
to remain. For this reason, transplanting becomes a most
important operation. If a tree could be removed with all its
roots, including the numerous threadlike radicles, and all the
spongelets, and placed compactly in the soil, precisely as it
stood before, it would suffer no check in growth. The nearer
we can approach this condition, therefore, the greater will be
our success.

As a general rule, roots extend as far on each side of the

FIG. go. / FIG. 100. ' F1G. 101,
Modcs of Digging Nursery Trees.
tree as the height of the tree itself. If, for instance a tree be
five feet high, the roots will be found to extend five feet on
each side, or to form a circle ten feet in diameter. This rule
will not apply to slender trees, which have become tall by
close planting, but to those that are strong and well devel-
oped. The great length of the roots is often shown by trees
which send up many suckers, as the silver poplar and locust,
which may be seen to extend over a circle much greater in
diameter than the height of the tree.

Many persons “ wonder” why trees are so much checked in
growth by common transplanting, or why they so often die
from the operation. They would not be surprised, if they saw
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the common destruction of the roots in taking them up. Fig.
100 represents a nursery tree with its roots entire; the dotted
lines show where the spade is commonly set for the purpose of
lifting; Fig. 98 is the tree after taken up, when more than
nine-tenths of the roots are cut off—sometimes it is as badly
mutilated as in Fig. 99. Fig. 101 exhibits the same as re-
moved by careful nurserymen.

In taking up the tree, the spade should be set into the earth
at a distance from the tree, and the whole carefully lifted, not
forcibly withdrawn, from

the soil. Or, so much of the R \/2’ Y2

earth should be separated in ¢ ;

a circle by the spade, that N § ~\ 3 L=
when the tree is withdrawn, >\ /\) '/Z P ok
a large portion of the soil R VAT 5 )

may be lifted with it with \/\/—;//‘T %

the small fibres. In thefol- ~ /7/ AN /rﬁi

lowing figure, ¢ indicates // £/ -

the trunk of the tree; 4 the .

circle of roots cut off with 7 / 1Y
the spade in a hasty re- / /]

moval; and without this 7/‘
circle, the rest of the roots

which are left in the earth

(Fig. 102). The same isshown by the dottedlines in Fig. 100.

In ordinary or even very careful practice, a part of this wide
network of fibres must necessarily be separated from the tree.
It is evident then, that the usual supplies of sap to the leaves
must be in part cut off. Now the leaves are constantly (dur-
ing day) throwing off insensible moisture into the air: and
good-sized trees thus give off daily many pounds. Reduce
the supply from below, and the leaves cannot flourish; and
if the reduction is severe, the tree withers and dies.

The remedy consists in lessening the number of leaves, so
as to correspond with the diminished supply. This may be
done by shortening back every shoot of the previous year to
one-quarter of its length, and in extreme cases every shoot
may be shortened back to one strong bud, just above the pre-
vious year’s wood. Cutting off large branches at random
often quite spoils the shape. Fig. 103 represents an un-

5

F1G. 102,
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pruned tree, and Fig. 105 the same with the shoots shortened

back.

Where peach and other trees have been once a year trimmed

up to a single stem, while in the nur-
sery, the mode of shortening is shown
by Figs. 105 and 106.

A few experiments only are needed
to convince any one of the advantages
of thus cutting in the shoots. Some
years ago an orchardist carefully
transplanted one hundred and eighty
apple-trees into good mellow soil.
The roots had been cut rather short
in digging. One-half had their tops
shortened back, so as to leave only one
bud of the previous season’s wood;
the heads of the
other half were
suffered to remain
untouched.  The
season proved fa-
vorable. Of the
ninety which had
their heads
pruned, only #wo
died, and mnearly
all made fine
shoots, many be-
ing eighteen
inches long. Of
the pinety wi-
pruned, ezt died;

FIG. 104.— Pear-Tree
Pruned.

FicG. 103.—T‘nrée-Year-Old
Pear-Tree.

most of them made but little growth, and
none more than six inches. Both the first
and second year, the deep green and lux-
uriant foliage of the pruned trees afforded

a strong contrast with the paler and more

feeble appearance of the others.

A similar experiment was

made with seventy-eight peach-trees, of large size, three years'
growth from the bud. One-half were headed back;the rest were
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unpruned. The season was rather dry, and fwelve of the thirty-
nine unpruned trees perished; and only oze of those which
were headed back. The unpruned which survived lost parts

FiG. xos.—Yearling.Peach-
Tree.

In this country the perspiration is more
rapid, and fewer leaves can be fed, until
new roots furnish increased supplies.

or the whole of the upper portions of
their branches; the pruned made fine
bushy heads of new shoots. Inanother
instance, trees only one year’s growth
from the bud, transplanted in the
usual manner unpruned, were placed
side by side with others of four years’
growth, and with trunks an inch and a
half in diameter, the heads being
pruned to one quarter their size. The
growth of the former was feeble; the
large trees, with
pruned heads,
grew vigorously.
The degree to
which this short-
ening should be
carried must de-
pend much on cli-
mate. Inthe cool,
moist atmosphere
of England, the
leaves perspire
less, and a larger
number may re-
main without ex-
hausting the sup-
ply from the roots.

Cutting back after the buds have swol- FIG. 106.—Peach-Tree,

len, or the leaves expanded, seriously

Pruned.

checks growth, and should never be performed except on
very small trees, or on such as the peach, which quickly re-

produce new shoots.

Trees which quickly reproduce new shoots, as the peach,
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may be more closely shortened baek than others having a less
reproduetive power, as the apple. The cherry throws out a
new growth still more reluetantly, and henee more care 18
needed in digging up the roots entire.

Preparing the roots.—Before a tree is set in the earth, all the
bruised or wounded parts, where eut with the spade, should be
pared off smoothly, to prevent decay, and to enable them to
heal over by granulations during the growth of the tree:
Then dip them in a bed of mud, which will eoat every part
over evenly, and leave no portion in eontact with air, whieh
aceidently might not be reached by the earth in filling the
hole. The bed of mud is quickly made by pouring into a
hole a pail of water, and mixing it with the soil.

Setting the tree.—-1t should not be set deeper than it stood
before removal. Setting it upon the surface of the ground
without any hole, and placing a bed of fine earth upon the
roots to the usual depth, is preferable, and on shallow or un-
prepared soils, or such as are quite clayey and rather wet, has
been quite successful. When placed in the unfilled hole, if it
is found to be too deeply sunk, a mound or hilloek is to be
made under the centre to raise it sufficiently, and the roots
separated and extended to their full length. Fine rich mould
is then to be sprinkled or sifted over, taking care to fill all the
interstices, and using the fingers to spread out all the fibres
during the operation. The mellow earth should rise two or
three inches above the surrounding surfaee, to allow for its
subsequent settling.

Stiffening against the winds.—Newly-planted trees, being
acted on as levers by the wind, often press aside the earth
about their stems, and make an opening down to the roots,
which in consequenee suffer from both drouth and disturb-
ance. There are two ways to prevent this disaster. In au-
tumn transplanting, the best way is to embank a mound of
earth about the stems, from ten to eighteen inches high, as
the size of the tree may require, Fig. 107. This mound per-
forms the triple office of stiffening the tree, excluding miee,
and covering the roots from frost. Only a few seconds are re-
quired to throw up one of these eonical heaps of ecarth. After
the tree commences growing, the mounds are removed.
Trees which have had their heads lightened by the shorten-
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ing process already described will not often need any other
protection.

But when the trees are large, or the situation is windy, staling
becomes necessary. If driven before the roots are covered, the
stakes may be erect, as in Fig. 108; if driven afterward, they
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FIG. 107. F1G. 108, FI1G. 109.
Transplanting Trees on the Surface.

may be slanting; and in both cases straw bands should be first
wrapped once round, to prevent the trees from chafing.

The accompanying figure (109) shows the mode in which the
stake is driven into the bottom of the hole before filling in.

Transplanting trees on the surface.—On another page the ad-
vantages are pointed out of sometimes setting trees on the sur-
face of the soil. This mode
of transplanting is undoubted-
ly the best on all heavy soils
that cannot be thoroughly
drained. The annexed figure
(110) exhibits distinctly this
mode of planting, the dotted
line indicating the common
surface of the earth, on which

ff‘-‘:——-“im——— the tree is set, and the low
T T e e mound raised upon the roots,

This not only gives the roots

a deeper soil, but prevents the later from settling among
them. By throwing the furrows occasionally toward the
rows, the raised surface will be maintained, and a furrow left
between for drainage.
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Watering.—A very common error is the belief that trees
need frequent watering before they are in leaf. Deluging the
roots while in a partially dormant state is as hurtful to trees
as to greenhouse plants, and a continued repetition of it is
almost certain death. When a plant isin a state of rapid vege-
tation, large quantities of moisture are drawn up by the leaves
and thrown off; but while the buds are unexpanded, the amount
consumed is very small. Fruit-trees sometimes remain with
fresh and green branches, but with unswollen buds, till mid-
summer. Instead of watering such at the roots, let the tops
be wet daily at evening, and it will in nearly all cases bring
them into active growth. When the tree is much shrivelled,
wrapping it loosely in straw, or better in moss, and keeping
the whole in a damp state, will in most cases restore it.

After the leaves are expanded, a more copious application
of water becomes useful; but it should never be performed,
as so frequently done, by flooding the tree at one time and
allowing it to dry at another; or by pouring the water on
the surface, which it hardens, and never reaches the roots.
Keeping the soil finely pulverized, and, if necessary, with
an additional shading of hay or straw thickly spread over
the surface, will preserve a sufficient and uniform degree of
moisture.

Watering the roots, even of fast-growing trees, will rarely
become needful if the soil is deep and is kept mellow. But
whenever it is performed, the surface earth should be thrown
off, the water poured in, and the earth replaced. This will
admit the water at once to the roots, and leave the surface
mellow; while by watering the top of the ground, the water
will perhaps fail to reach the dry soil below, but only serve to
harden and bake the surface.

Mulching, or covering the ground about a tree with straw,
coarse barnyard litter, or, what is still better, leaves from the
woods, will in nearly all cases obviate the necessity of water-
ing. Itisan excellent protection against midsummer drouths,
which so often prove detructive to newly transplanted trees
after they have appeared in leaf, and is a good substitute for
mellow culture in places where good cultivation cannot be
given. It should never be omitted for newly set cherry-trees.
A correspondent of the Horticulturist mulched fifty trees out
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of one hundred and fifty, all of which had commenced growth
alike. Those which were mulched all lived. Of the hundred
not mulched, fifteen perished. The weather was hot and dry
at midsummer.

Trees recerved from a distance, and injured by drying, should
immediately have their roots coated by immersion in a bed of
mud; and then the whole stems and branches buried in moder-
ately moist earth for a few days. They will gradually absorb
moisture, through the pores in the bark, and resume their fresh-
ness. Plunging into water, as sometimes practised, is more
liable to induce decay by water-soaking.

Season for ITransplanting.—Trees may be removed from the
soil at any time between the cessation of growth in autumn
and the swelling of the buds the following spring. The oper-
ation may be performed first in autumn with those which drop
their leaves soonest; but any tree, when not growing, may, by
stripping its leaves, be removed safely. If left on, they will
invariably cause the shrivelling of the bark, in consequence of
the large amount of moisture they are always exhaling, and
which cannot be restored through the roots while they are out
of the ground.

The rule must vary somewhat with circumstances. Tender
trees, as the peach and apricot generally succeed best if set in
spring, unless in a warm, dry soil in a sheltered place, and in
a climate not severe. It may be added, that soils rather wet,
or liable to become soaked with water before freezing, should
never receive trees in autumn. The rule should be carried
one step farther; such soil should never be set with trees at
all. They are unfit until well drained. Much of the “bad
luck” that occurs is from wet subsoils.

It is commonly best to dig up trees in the autumn from
nurseries in any case, whether for fall or spring setting. If
sent long distances, they will be on hand and may be sent out
early. They may be heeled in, and be more effectually secured
from freezing, than if standing in the nursery rows. In heel-
ing in, select a dry, clean, mellow piece of ground, with no
grass near to invite mice; dig a wide trench, lay in the roots
sloping (Fig. 111) and cover them and half the stems with fine
mellow earth; fill in carefully and solid all the interstices among the
roots; doing this work imperfectly often results in loss; if well
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performed, it never can. If much danger is feareq from mice,
it is better to place the trees erect in the trench (P?lg. 112), and
round up the whole surface about them; but, b.elng more ex-
posed in this position, they should be placed in a sheltered
situation from the winds. .

With the precautions above mentioned, it is, however, a
matter of small consequence at which season treesare put c'mt,
provided the work is well done. 1t is at leasta hundred times
more important to give them good mellow cultivation afterward.

FI1G. 111. —Heeling-in Sloping. FIG. 112.—Heeling-in Erect.

Here is where so many fail. Some dig little circles about
their trees, which is scarcely better. The whole surface must
be cultivated. It is for this reason that trees often do best set
in spring-—because in one case the soil settles, hardens, and
crusts through winter, but is left mellow after spring setting.
This difference could not exist if the mellowing of the soil
were properly attended to.

When the soil is a heavy clay, and holds water like a tub,
tender trees are in great danger from autumn transplanting,
unless provision is made for draining the holes, which may be
effected by running a deep furrow from one hole to the other,
along the line of trees, and using brush, corn-stalks, or straw,
as a temporary underdrain for the water to soak away.

Transplanting may be performed in winter, whenever the
ground is open and the air above freezing; but roots which are
frozen while out of the ground will perish unless they are
buried before thawing.

The size for transplanting must vary with circumstances,
Five to six feet high is commonly large enough, but those
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much larger may be successfully removed if they have been
previously prepared by shortening the long roots to induce
the emission of a mass of smaller fibres near the centre or stem.
This is done one year previously, by running a spade into the
earth in a circle about the foot of the stem, if the tree yet
stands in the nursery, or by cutting a circular trench around
the tree if it is a large standard in open ground.

On a review of the essential requisites for successful trans-
planting, they may be summed up briefly as follows:

1. A previous preparation of a rich deep bed of mellow earth
to receive the roots, and land which cannot be water-soaked.

2. Removing the tree with as little mutilation of the roots
as practicable.

3. Paring off the bruised parts.

4. Shortening-in the head, in a greater or less degree (before

*the buds swell), to correspond with the necessary loss of roots.

5. Immersing the roots in mud.

6. Filling the fine earth carefully among the roots, spread-
ing them all out with the fingers.

7. Planting no deeper than before.

8. Staking or embanking, when necessary, to prevent injury
by the wind.

9. Watering the stems and branches only, before the appear-
ance of the leaf.

10. Mulching, where danger of midsummer drouth is feared.

The following additional rules, self-evident to men of expe-
rience, are continually disregarded by novices in setting out
orchards and fruit gardens:

1. If the roots of a tree are frozen out of the ground, and
thawed again in contact with air, the tree is killed.

2. Ifthe frozen roots are well buried, filling all cavities before
thawing any at all, the tree is uninjured.

3. Manure should never be placed in contact with the roots
of atree, in setting it out, but old finely pulverized earthy com-
post answers well.

4. A small or moderate sized tree at the time of transplant-
ing will usually become large and bearing sooner than a larger
tree set out at the same time, and which is checked in growth
by removal.

5. To guard against mice in winter with perfect success,
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make a small, compact, smooth earth mound nearly a foot
high, around the stem of each young orchard tree.

6. The roots of a tree extend nearly as far on each side as
the height of the tree; and hence to dig it up by cutting a cir-
cle with a spade half a foot in diameter, cuts off more than
nine-tenths of the roots.

7. Watering a tree in dry weather affords but temporary re-
lief, and often does more harm than good, by crusting the sur-
face. Keeping the surface constantly mellow is much more
valuable and important—or if this cannot be done, mulch well.
If watering is ever done from necessity, remove the top earth,
pour in the water, and then replace the earth—then mulch, or
keep the surface very mellow.

8. Shrivelled trees may be made plump before planting, by
covering tops and all with earth for several days.

9. Young trees may be manured to great advantage by
spreading manure over the roots as far as they extend, or over
a circle whose radius is equal to the height of the tree, in
autumn or early winter, and spading this manure in spring.

10. Never set young trees in a grass field, or among wheat,
or other sowed grain. Clover is still worse, as the roots grow
deep, and rob the tree-roots. The whole surface should be
clean and mellow; or if any crops are suffered, they should be
potatoes, carrots, turnips, or other low-hoed crops.

11. Constant, clean, and mellow cultivation is absolutely
necessary at all times for the successful growth of the peach-
tree, at any age; it is as necessary for a young plum-tree, but
not quite so much so for an old one; it is nearly as essential
for a young apple-tree, but much less so for an old orchard: and
still less necessary for a middle-aged cherry-tree.

Registering Orchards.—Much inconvenience and often many
mistakes arise from not preserving the names of varieties in
young orchards. The trees are received, correctly labelled,
from the nursery; the labels are left on till the wires cut the
limbs, or until effaced by time, and the sorts are forgotten.
Always draw on paper a plan of the orchard, marking the place

of ecach tree and its name; it saves much subsequent confu-
sion when labels are lost.



TRANSPLANTING. 75

DISTANCES FOR PLANTING TREES.

Persons about to plant orchards and fruit-gardens are often
at a loss to know the most suitable distances to place the trees.
The guiding rule should be to allow space enough that when
the trees attain full size, the sun'srays may freely enter on each
side. The roots as well as the tops should have free space.
As a general rule, the tops should never approach nearer than
one-half their diameter.

Some varieties of the same kind of fruit grow to a much
greater size than others, but as an average the following dis-
tances may be adopted:

Apples.—In fertile districts of the country, where the trees
may attain great size, and where there is plenty of land, forty
feet is the greatest distance required. The usual distance is
two rods or thirty-three feet. Where the most is to be made
of the land, and where thinning-in the limbs is practised when
the trees become too large, twenty-five feet distance may be
adopted. It is an economical plan to set apples thirty feet
apart and a pear between; for ten or fifteen years, at least,
they can all grow together, and if then too thick such as are
least desirable may be cut out. It saves much room and gives
more fruit to the acre while growing. For pyramids on apple-
stocks, fifteen feet for pyramids or dwarf standards on Dou-
cin stocks, ten feet; for dwarf round-headed trees on Paradise
stocks, eight feet.

Pears.—Large growing standard varieties, on pear-stocks,
twenty to twenty-five feet; dwarf standards on quince (with
stems pruned up, two or three feet, the heads with natural
growth, or slightly thinned by pruning but once a year, for
orchard culture), twelve feet; pyramids on pear stocks, twelve
to fifteen feet; on quince, ten or twelve feet. It should never
be forgotten that pears on quince should be so placed as to
admit of high or enriching cultivation.

Peaches.—It is usual to allow about twenty feet for peach-
trees that are never shortened-in, but permitted to spread out
and take their natural course. But if shortened-in annually as
they should be, or even triennially, by cutting back three-year
branches, they may occupy only twelve or fifteen feet. Peach-
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trees budded on the pluin, which reduces their growth alittle,
may be kept cut back so as to require a space of only eight or
nine feet.

Cherries.—Common standards, twenty feet apart; pyramids
on common stocks, fifteen feet; on Mahaleb stocks, ten feet.
Dukes and Morellos require only three-fourths of this space.

Plums.—Standards, fifteen feet; pyramids, eight to ten feet.

Apricots.—One-fourth more space than for plums.

Quinces.—Six to eight feet.

Grapes.—Most vigorously growing native sorts, on enriched
soils, may be ten to fifteen feet apart; on a poorer soil, moder-
ate growers may be six to eight feet apart.

Gooseberries and Currants.—Four to five feet.

Raspberries.—Three or four feet in rows five feet apart.

Blackberries.—In rows five feet apart.

For the above distances, the following is the number of trees
required for an acre:

4o feet apart, 27 trees.
33 " 40 (13
25 (13 69 (13
20 o o8
l 5 (13 193 (13
12 &« 302 «“
10 “ 435 “

8 “ 680 “

6 " 1,208

4 2,720



CHAPTER VI
CULTIVATION OF THE SOIL.

IN passing through the country, and visiting the grounds of
fruit-growers, and examining the exhibitions of pomological
societies, a marked difference is observed in the same variety
as grown on different grounds. In one case itis small and
poor flavored; in another it islarge, beautiful, rich, and excel-
lent. The owner of the poor fruit is much disappointed in
what he expected to see, and considers himself as “badly
humbugged” by the nurseryman who sold him the trees. The
successful cultivator takes his specimens to a fair, and sweeps
off the premiums by their delicious quality and excellent ap-
pearance. Now, this question at once arises: What is the
cause of this difference? And it is just such questions as we
like to hear asked.

The first, and perhaps the most prominent cause, is cu/fiva-
tion. Place a tree in grass-land, or give it no cultivation—let
the surface become baked hard, like flagging, or allow weeds
to cover the surface—and the tree will have a feeble growth,
and the fruit, as a necessary consequence, will partake of the
condition of the tree. A feeble tree will, of course, bear small
fruit. Hence, one reason why young trees often produce larger
and finer specimens than old and stunted trees. Cultivation
alone has often changed both size and quality in a surprising
degree. Some years ago a few trees of the Seckel pear were
observed to bear very small fruit—they were then standing in
grass. Subsequently the whole surface was subjected to good
cultivation. The next crop had pears at least triple the size
of the former. A St. Ghislain tree, on another place, bore at
first when standing in grass-land, and disappointment was felt
by the owner at the small size and poor quality of the fruit.
A herd of swine accidentally rooted up the grass and reduced
the ground to a mellow surface. The pears that year were
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greatly increased in size, and so much improved in flavor that
they would not have been recognized as the same sort. Tle
d’Angouleme when large and well grown, is an excellent
fruit. When small, it is perfectly worthless. T. G. Yeomans,
of Walworth, N. Y., who has been eminently successful in its
cultivation, and obtained thirty-five dollars per barrel for it,
has found high culture of vital importance, and has remarked
that when the specimen does not weigh over four ounces, it is
no better than a raw potato; and this, we think, has generally
been found true. There is no question whatever that this fine
pear, as well as many other fruits, has been placed on the re-
jected list by some planters for want of good management and
proper cultivation.

Good cultivation and thinning the crop cause all the difference
between those superb specimens of the pear which often grace
the extended tables and fill the vast halls of our finest fruit
exhibitions, and such miserable fruit as we sometimes see
borne on the grass-grown, weed-choked, mice-gnawed treesof
the slipshod farmer’s grounds—planted out with hardly the ex-
pectation, but rather with a sort of dim hope that they would
grow and take care wholly of themselves.

Omne of the best things that a horticultural or pomological
society could do, would be to place conspicuously on exhibi-
tion a collection of such fruit as might be raised with every
advantage resulting from good culture and judicious thinning;
and another collection beside it with all the marks of small
size and scabbiness which might be expected from utter neg-
lect. One collection should be marked, “ FRUIT RAISED UNDER
THE EYE OF VIGILANCE AND INDUSTRY:” the other labelled,
“FRUIT GROWN UNDER NEGLECT."

Cultivation is the more important, because it is not com-
menced and finished in a day, but needs constant attention for
years; and in ordinary practice it receives greater neglect.
For, of the thousands of trees which are every year trans-
planted in all parts of the country, the assertion may be made
with safety, that more are lost from ncglected afz‘(’/‘-a;/z;/rc than
Srom all other causes put together.

To purchase and set out fine fruit-trees of rare sorts, in a
baked and hardened soil, whose entire moisture and fertility
are consumed by a crop of weeds and grass, might very aptly
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and without exaggeration be compared to the purchase of a
fine horse, and then perpetually to exclude him from food and
drink.

Here is the great and fatal error with a large portion who
attempt the cultivation of fruit. We may not incorrectly
divide these into three classes:

1. Those who, having procured their trees, destroy them at
once by drying them in the sun or wind, or freezing them in
the cold, before setting out.

2. Those who destroy them by crowding the roots into small
holes cut out of a sod, where, if they live, they maintain a

FiG. 113.—Neglected Trees.

stunted and feeble existence, like the half-starved cattle of a
neglectful farmer.

3. Others set them out well, and then consider their labors
as having closed. They are subsequently suffered to become
choked with grass, weeds, or crops of grain—some live and
linger, others die under the hardship; or else are demolished
by cattle, or broken down by the team which cultivates the
ground.

The annexed illustrations are a fair exhibition of the differ-
ence in results between neglected management, as seen on
the left, and good cultivation, on the right, as seen in trees
five or ten years after transplanting (Figs. 113 and 114).

A neighbor purchased fifty fine peach-trees, handsomely
rooted, and of vigorous growth; they were well set out in a
field containing a fine crop of heavy clover and timothy. The
following summer was dry; and a luxuriant growth of meadow-
grass nearly hid them from sight. What was the consequence?
Their fate was precisely what every farmer would have pre-
dicted of as many hills of corn, planted and overgrown in a
thick meadow—very few survived the first year.

Another person bought sixty, of worse quality in growth; he



8o COLTTVATION OF THE SOIL.

set them out well, and kept them well hoed with potatoes. He
lost but one tree; and continuing to cultivate them with low-
hoed crops, they now afford yearly loads of rich peaches.
Another neighbor procured fifty good trees. Passing his
house the same year late in summer, he remarked: “I thought

a crop of wheat one of the best for young peach-trees!” “ Just
the reverse; it is one of the worst—all sown crops are inju-
rious; all low-hoed ones beneficial.” “ Well,” answered he, “1I

have found it so—my fifty trees all lived, it is true, but I have
lost one year of their growth by my want of knowledge.” On
examination, they were found in excellent soil, and had been
well set out. All the rows were in a field of wheat, except
one, which was hoed with a crop of potatoes. The result was
striking. Of the trees that stood among the wheat, some had
made shoots the same year an inch long, some two inches, and
a very few, five or sixinches. While on nearly every one that
grew with the potatoes, new shoots a foot and a half long could
be found, and on some the growth had been two feet, two and
a half, and even three feet. Other cases have furnished nearly
as decisive contrasts. An eminent cultivator of fine fruit,
whose trees have borne for many years, remarks: “ My garden
would be worth twice as much as it is if the trees had been
planted in thick rows two rods apart, so that I could have cul-
tivated them with the plough. TUnless fruit grows on thrifty
trees, we can form no proper judgment of it. Some that we
have cultivated this season, after a long neglect, seem like ncw
kinds, and the flavor is in proportion to the size.”

The tiuck rows here alluded to may be composed of trees
from six to twelve feet apart in the rows. This mode admits
of deep and thorough cultivation, and the team can pass freely
in one direction, until close to the row, where the soil need not
be turned up so decply so as to injure the roots. Fig. 115 ex-
hibits this mode of planting, and Fig. 116 another mode, where
the trees are in hexagons, or in the corners of equilateral tri-
angles, and are thus more equally distributed over the ground
‘.chan by any other arrangement. They may thus be cultivated
in three directions. For landscape effect, this is undoubtedly
better than any other regular order.

.Trees are frequently mutilated in cultivating the ground
with a team; to obviate this difficulty, arrange the horses
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when they work near the line of trees, one before the other,

or fandem.  Let a boy ride the forward one, use long traccs

and a short whiffletree, and place the whole in the charge of a

careful man who knows that one tree is worth more than fifty

hills of corn or potatoes, and no danger need be feared. In
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the absence of this arrangement, oxen will be safer than horses.
A strong single horse will be sufficient for working near the
rows, where the plough should run shallow, provided the soil
is not hard.

The annexed cut (Fig. 117) shows a mode of constructing
whiffletrees for this purpose, so as to pass the trees freely.
It is made as short as the free action of
the animals’ legs will allow (about six-
teen inches for a single whiffletree).
An iron strap is riveted so as to bend
round the end of the wood, turning in
and forming a hook inside.

In very small trees, most of the roots
FIG. 117.—Orchard Whiffle- are within a few feet of the stem, but

Ll their circumference forms an annually
increasing circle. Hence the frequent practice of applying
manure, or digging the ground closely about the base, as ex-
hibited in the annexed figure (118), is comparatively useless.
Hence, too, the practice of ploughing a few furrows only on
each side of a row of large trees in an orchard, is greatly in-
ferior to the cultivation of the whole surface.

Among the crops which are best suited to young trees are
potatoes, ruta-bagas, beets, carrots, beans, and all low-hoed
crops. Indian corn with its shallow and spreading roots, and
the culture usually given it, is a good crop for orchards. All
sown crops are to be avoided, and grass is still worse. Mead-
OWS are ruinous.

A chief reason of the fatal effects of sown crops isin the
6
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impossibility of mellowing the ground by repeated cultivation.
For this reason, a low crop of peas has been found much worse
than a heavy growth of Indian corn.

Renovating Old Trees.—When old trees become feeble, there

F1G. 118. —Faulty Manuring.

is no better way of imparting to them vigor than by manuring.
Instead of adopting the more common practice of digging a
circular trench around them and filling this with manure, the
operation may be performed in a more perfect and efficient
manner by digging narrow radiating trenches from within a
few feet of the trunk, directly from it—this will prevent cut-
ting many of the roots. The an-

nexed diagram (Fig. 119) will show ‘ /

the position of these trenches. \\ /
These may then be filled wth a \\ /
compost made of turf, stable manure, = /

ashes, and perhaps a little bone ~ —— il
manure—the turf to be the chief ___= TRUM S
constituent, say one-half or two- %
thirds — and the ashes say one- /

thirtieth. The bone manure is not d / \
essential, asits constituent parts are

in common manure in small quan- FIG%J;%&?&E:&Z g)lg ?\Fl;irlihes
tities. If this is done in autumn, h

the roots will be prepared to penetrate it early in spring, and
if the tree is not past recovery, it may make a new growth.
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The roots probably reach as far each way as the height of the
tree, and the trenches should extend about the same distance.
They need not be cut very near the tree, as the roots are all
large there, and would be more likely to be injured and
would be little benefited. The trenches should be only the
width of a spade, and be from two to four feet apart.

01d apple orchards always grow and bear best when kept
under cultivation. If the soil is, however, naturally or arti-
ficially fertile, they succeed well in grass continually grazed
short by sheep and swine. These animals are useful in de-
vouring the insects of the fallen fruit, and assist in manuring
the surface. An annual autumn application of yard or stable
manure, with a small portion of ashes—or, in the absence of
ashes, of lime—will commonly be useful. If the orchard is
only top-dressed, the application in autumn is of great impor-
tance, that the soil may be soaked in winter or spring. If
ploughed in it should be done in spring, after the manure has
remained all winter on the surface.

When to Manure Orchards.—Inquiry is often made as to the
frequency and amount of manuring or cultivation for trees.
The answer must be: act according to circumstances. 'The ques-
tion again recurs: how shall we know what our soils need?
The answer is: observe the resulls of growth. An examination
or analysis of the soil will be of little use. But the trees will
tell their own story. If the soilis sorichthatthey make annual
shoots of two or three feet or more in length, without any cul-
tivation or manuring at all (which, however, is rarely the case),
then it will be needless to give additional care. Z%e annual
growth is the best guide to treatment. There are very few apple
or other orchards which, after reaching a good bearing state,
throw out annual shoots more than a foot or a foot and a half
long, and many not half this length. The owner may lay it
down as an unalterable rule, that when his trees do not grow
one foot annually, they need more manuring or cultivation,
or both. By observing the growth he can answer all questions
of the kind referred to, without difficulty.

Management of Western Orchards.—Lewis Ellsworth, one of
the most successful and intelligent fruit-growers in Illinois,
says that the loss in fruit-trees in that State within the last
three years is millions of dollars—that it is attributed to the
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cold winters and dry summers. DBut he asserts that, to a great
extent, this result has arisen from their standing wnprotected
in a soil underlaid with a retentive clayey-loam subsoil, which
characterizes most of the prairie land. He has adopted the
practice of ridging his land, by repeated ploughings, com-
mencing at the same ridges and ending at the same dead fur-
rows; and where nursery-trees were formerly thrown out by
freezing, after ridging they stand throughout the winter with-
out injury, and make a better growth in summer. He recom-
mends the ridging system for all orchards, each row of trees
being placed on the centre of the ridge.

We have no doubt that drainage would lessen the effects of
severe winters on fruit-trees in other regions than the West.

Arrangements to Facilitate Cultivation.—The following is an
arrangement of kinds of different sizes, into rows for cultiva-
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FIG. 120.—Fruit-Garden.

tion both ways with horse-labor (Fig. 120). The larger sorts
are in wide rows, as explained on page 139. Fruits which are
stung by the curculio are planted at one end, and when the
fruit is forming, pigs and geese are confined to that part by
the hurdle-fence @ ¢, run across for the occasion.

A plan of a fruit-garden, arranged in a similar manner, with
full details, is given on page 138,

Implements for Tilling Orchards.—It is important, after trees
have begun growth in spring, to injure the roots as little as
possible in cultivating. On this account a harrow which will
ride over the roots without tearing them up is indispensable.
A smoothing harrow operates in a similar way, forming a
very smooth surface, and is therefore successfully employed



CULTIVATION OF THE SOIL. 85

toward the latter part of the season for giving the ground a
finish, to fit it for receiving the falling fruit, or for driving a
wagon easily among the trees for gathering the crop. A hoe
should be in constant use on the rows between the trees, and
around their trunks, to keep down the weeds and grass, which

the use of the harrow, or corn-plough, on the rest of the land
will cause to grow most luxuriantly,



CHAPTER VIL
PRINCIPLES AND PRACTICE OF PRUNING.

A GREAT deal has been said and written on this subject, and
much bad practice still prevails. Orchards are seen all through
the country which have either been never pruned or, if the
work has been performed, it has done more harm thau good.
Trees with trunks trimmed up to three times the proper height,
mutilated by the needless lopping of large branches, one-sided
and totally destitute of symmetry, or filled with a mass of
brush, may be seen through the country. A perfect orchard
is a rarity. The same remark will apply to nurseries. The
trees have been grown and trained with very little attention
to a perfect shape, the chief object of the owner being to raise
large trees in as little time as possible. The purchasers of
such trees, after setting them out, either give little attention,
or, if they cultivate them well, allow them to form their own
heads. They may be too tall or one-sided, or distorted and
irregular, no attention being given to shaping the heads when
they are young.

Pruning Young Trees at Transplanting.—When young trees
are dug from the ground, the roots from necessity are more or
less bruised or mutilated. All these bruised or torn surfaces
should be pared off smoothly with a sharp knife. If left un-
touched they induce decay, and are unfavorable to the best
healthy growth of the tree—in the same way that a broken or
bruised limb above ground would furnish a dead stub or make
a bad scar, while pruning it smooth will cause it to lheal over
readily. Most nurserymen prefer the pruning-knife, Fig. 121,
fortrees at this stage of their growth, considering that it makes
a cleaner cut—but the pruning-shears, Fig. 95, now made make
a drawing cut, which leaves a clear and unbruised surface,
and can be used much more rapidly.

Pruning the Tops.—Thrifty young trees usually have roots

86
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extending as far each way from the foot of the stem as the
height of the tree. A careful examination will discover the
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F1G6. 121.—Forms of Pruning-Knives.

whole surface of the subsoil occupied with the small fibres of
full-grown nursery-trees (Fig. 122). Itisobviously impossible,
therefore, in digging up to avoid cutting and leaving most of

F1G. 122.—Nursery Rows—Roots extending under the whole surface.

the roots behind; and the tree when reset is unable to sustain
or feed for a time its leaves and branches. A part must there-
fore be cut off to restore the balance, corresponding in some
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degree with the loss of the roots. This may be done by thin-
ning out all the feeble shoots, so as to leave an even, well-
shaped head, and then cutting back a part of each remaining
one-year shoot (Fig. 123). Judgment must be exercised as to
the amount to be cut away from the tops. The
// growth of new roots depends on the assistance
afforded by the leaves at the top; if the leaves
/ are too few, the roots will not extend freely;
if they are too many, the roots cannot furnish
proper supply for them, and they will be feeble
and sickly. Planters will learn a great deal
on this point by cutting away more or less on
different trees, and observing the result. Dif-
ferent kinds of trees require varying manage-
ment in this respect. The peach, for example,
M‘Jx“__ readily reproduces new shoots, and it may,
FIG. 123, — Figure consequently, be cut back very freely; two-
of thinned and thirds to nine-tenths of each previous season's
izl;ir;;ntiié.ba(:k shoot may be removed without detriment.
The grape, also, may be very heavily pruned,
as it throws out new vines with great vigor. The cherry, on
the contrary, is very sensitive, and young trees have been
nearly killed by a severe summer pruning. The young cherry
shoots should never be cut back in spring more than half their
length. The pear and apple are intermediate, and the heads
should be moderately and not severely pruned.

The mutual relation between the roots and leaves has been
already alluded to. Theleaves cannot exist without the moist-
ure received through the roots; and the roots cannot grow
without the nourishment afforded by the leaves. The only
exception is the temporary supply furnished by the cells in the
body of the tree. New roots are commenced before the leaves
expand, as may be seen on young seedlings, the roots of which
have been trimmed, and where the new white fibres protrude
just as the buds are swelling. The same occurs on the roots
of trees transplanted in autumn, after the leaves have fallen:
but this effect is only temporary, continued growth requiring
that both leaves and roots should work together. On the other
hand, the nutriment laid up in the cells will sometimes supply
the leaves for a short period, provided care is taken to furnish
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the requisite moisture at their surfaces by means of a bell-glass
to retain a damp atmosphere. Cuttings are often thus started,
a small portien of leaves being allowed to remain upon them
to assist in the emission of new roots. But, if the leaves are
placed in a dry air, they soon pump out and carry off the
moisture, and the shoot, leaves and all, withers in a short
time. If all the leaves had been cut off, the shoot would re-
main plump much longer—a fact well known to nurserymen
and others who reserve scions for budding.

Proper Time for Pruning.—Many cultivators have been mis-
led into the opinion that early summer is the best time to prune,
from the fact that the wounds heal more readily. Pruning
after the tree has commenced growth has
a tendency in nearly every instance to
check its vigor. For this reason, where
the rapid formation of young wood is de-
sired, the work must be performed b¢fore
the buds begin to swell. Some planters
have objected to shortening-in the shoots
of newly set trees, because by doing the
work too late, or after the leaves were
partially or wholly expanded, they have
injured and not benefited them. Any
one may easily satisfy
himself on this point by
pruning-back the heads
of a dozen trees early in Fie. 124.—Head of Young
the season, and 1eaving Tree pruned before the
those of another dozen |cavesPad expanded.
until the leaves have opened. They will
present the appearance represented in the fol-
lowing figures, before the close of summer—
Yiies ¢t Fehd. of the first (Fig. 124), -With strong, thrifty

Young Tree prun- Shoots: the latter (Fig. 125), with short,

ed after the leaves stunted growth. There may be an exception

had expanded. . .
to this general rule, where a slight amount of
pruning in summer, not sufficient to produce any material
check in growth, may be useful in improving the shape of the
tree; such, for example, as the removal of an occasional un-
necessary shoot or one-sided branch.
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As fresh wounds always render trees more liable to be af-
fected by intense cold, quite hardy trees only may be pruned
any time during winter. On those inclining to be tender the
operation should be deferred till toward spring.

Pruning, as Affecting Fruitfulness.—As a general rule the
rapid formation of leaves and wood is adverse to the produc-
tion of fruit. On the other hand, the slow growth of the wood
favors the formation of fruit-buds and the production of heavy
crops. These two adverse tendencies may be more or less
controlled by pruning.

When the too numerous branches of a tree produce more
leaves than can be properly supplied with nourishment, re-
sulting in a feeble or diminished growth, new vigor may be
often imparted by judicious pruning, directing the sap into a
smaller number of channels, and thus increasing its force; for
example—npeach-trees, after bearing some years and yielding
smaller fruit than on fresh young trees, will assume all their
former thriftiness by partly cutting-back the heads. Dwarf
pear-trees, which have not been sufficiently manured and cul-
tivated, whose pruning has been neglected, and heavy bearing
allowed for a number of years, have been restored by severely
pruning-back the branches and thinning out the fruit-spurs.
In all such operations as these, it is indispensable to observe
the rule already given, to do the cutting-back in winter or
early in spring, before the buds have swollen. If trees are
too thrifty and do not bear, a check may be given, and many
of the leaf-buds thus changed to fruit-buds by a continued
pinching-back during summer.

The production of fruit-buds may be accomplished arti-
ficially by checking the growth of vigorous trees; but such
treatment, out of the ordinary course of nature, though some-
times useful, should be cautiously applied, as the first crop
gives still another check, and often materially injures the tree
and the quality of its subsequent crops.

Summer Pruning.—Another and an unobjectionable mode
of attaining the same end, is summer pruning, which is effected
by pinching off the soft ends of the side-shoots after they have
made a few inches growth. In these thc sap immediately ac-
cumulates, and the young buds upon the remainder of these
shoots, which otherwise would produce leaves, are gradually
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Cbizr;gi;% nto fruit-buds. To prevent the breaking of these

nto new shoots by too great an accumulation of the sap,
a partial outlet is left for its escape through the leading-shoot
‘of the branch, which at the same time is affect-
ing the desired enlargement of the tree. In the
annexed figure (Fig. 126), a branch is repre-
sentt.ed W.ith its side-shoots thus undergoing con-
version into fruit-spurs, the dotted lines show-
ing the position which these shoots would have
taken if left unpinched.

It will be seen that two great objects are here
attained—the fruitfulness of the tree, and the
increased vigor of the leading-shoot, by direct- \
ing the surplus sap to its growth. FIG. 126.—Sum-

This constitutes essentially the art of summer DS
pruning dwarf and pyramidal trees, more especially the pear
and apple. It may be applied with advantage to young stand-
ards, to produce early fruitfulness.

It often happens, and especially when the pinching is done
too early, that the new buds send out shoots a second time the
same season. When this occurs, these second shoots are to be
pinched in the same manner as the first, but shorter; and
third ones, should they start, are to be similarly treated. The
bruising given by pinching off with the thumb and finger is
more apt to prevent this result than clipping with a sharp
knife.

Giving Desired Form to Trees by Pruning.—A tree may be
moulded into almost any desired shape by a proper use of the
knife, or even by the rubbing and pinching process.* If a
young tree from the nursery is too tall and slender, or has too
high a top, it should not be altered much the ﬁr.st year aft.er
removal, but allowed to become tolerably established with its
new set of roots. The second year it may be cut back freely
(Figs. 127 and 128), taking care to leave bu(f.ls for the form.a-
tion of an evenly distributed head. Some kinds of trees will

« The finest standard pear-trees we ever saw, had never
t them. The thumb and forefinger had only been used.
pbuds that growin a tree—and remove as they appe%r.
and the growth in the proper channels. Itis easiy

# A late writer says:
had a knife or saw abou
Rub off all unnecessary
This keeps the tree clean,

done.”



92 PRINCIPLES AND PRACTICE OF PRUNING.

bear cutting-back freely the same year they are removed, as
for example, the peach, which, as already observed, readily
produces new shoots. The same characteristic is possessed
by the sugar-maple and some other trees,
which, as many have observed, when planted
along the borders of streets, and cut back to
single poles, form heads at once of new
branches.

When the tops are too low (which is rarely
the case), the lower branches may be pruned
otf and the top carried up to
any desired height. This
should not be done until
the stem has thickened suffi-
ciently to sustain the top— \
the side-shoots always tend-
ing to increase the diameter
of the stem which bears
. - them. If the young tree pos-
F16. 127.—Mode of sesses great luxuriance it

Ezi‘;;‘t" i)’f‘ga t:;ﬁ may be desirable to throw

young tree by INOTEC of the gI‘OWth upward FiG. 128.—The same,

cutting at the dot- than these side-shoots would  afterthe operation
ted line. . .. . is completed.
allow, if remaining till the
following spring, the usual time for pruning. In such a case
the ends of the side-limbs may be clipped or pinched off, and
a portion of the lower ones removed with the knife.

Pruning Nursery and Young 7Trees.—Brief suggestions have
been already furnished on this subject in connection with the
explanation of general principles. Directions of a more mi-
nute and practical character, and applicable to the different
kinds of trees, will doubtless be useful and acceptable. It is
of great importance that a tree be pruned right, on the start;
for the misplaced shoot, which might be easily rubbed off
with the finger, when just beginning to grow, many ultimately
become.the heavy limb and the misshapen top.

.Prum/zg Stngle Shoots.—Young shoots are cut back for va-
rious purposes, such as heading-down to an inserted bud,
shortempg-m th.os.e that are too long, or cutting out super-
numeraries. Itisimportant that even these simple operations
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be rightly performed. 1.

The cut is usually made with a

sharp knife, which does the work smoother, better, and more
completely at the control of the operator. 2. The cut surface

should bz as small as
practicable, in order that
it may heal over readily.
The two annexed figures
show the right and the
wrong way of doing this
work, Fig. 129 being a
well-made cut and Fig.
130 being one performed
by a careless workman,
exposing a large cut sur-
face and leaving an incon-
venient and sharp stub
above the bud intended
be made too high above

FIG. 133. —Pruning Down to
Insert Bud. — The dotted
line, @, shows the proper
place to make the cut—a,
is too near the bud.

FIG. 129. FIG. 130 F1G. 131. FIG. 132.

to grow. 3. The cut should not
the bud, nor too near it. If too

r

FiG. 134.—The Bud Fi1G6. 135.—Nursery-
after starting and tree Pruned too
tying up. High.

high above (Fig. 131), in the space between the buds or
joints, this portion, not being fed by leaves, dies, and the
wood must be afterward pruned again in order to make a
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smooth stem. If the cut is made too near the bud, as in Fig.
132, the drying surface abstracts moisture and enfeebles the
bud, which either fails to grow, or grows feebly. Trees that
are soft and porous, as the peach and grape, should have more
wood left above the bud, to prevent
drying; and in pruning down to all
inserted buds, it is generally safest to
leave an inch or two until the young
shoot has fairly
commenced grow-
ing, when the

FIG. 136.—Well-formed  FIG. 137.—Unformed F1G6. 138. — Unformed Tree,
Young Tree. Tree. left unpruned till older.

stump may be pared down close to it by a single draw-cut of a
sharp knife, made sideways, so that the point of the knife
may not strike the shoot (Figs. 133 and 134). 4. In shaping
the heads of young trees, prune down to an /zside bud, where
an upright shoot is required; but prune down to an owtside
bud where a more horizontal or spreading growth is sought,
as, for instance, in such vertical growers as the Northern Spy
and Early Strawberry apple-trees.

Pruning Young Apple- Trees.—Directions have been already
given in relation to forming a high or low top. In conse-
quence of the crowded growth of nursery-trees, they are apt
to push upward to reach the light, at the expense of the side-
branches. Inaddition to this influence, being closely trimmed
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on the sides to make them tall, such mismanaged trecs assume
the appearance of the annexed cut (Fig. 135), and have been
compared to a low-bowing dancing-master. A better-shaped
tree is shown in Fig. 136. As all nursery-trees succeed bet-
ter, are more sure to live, and are more vigorous and make
handsomer trees when set out quite young, or at not more
than two years from the bud or graft, the following directions
apply to such trees at the time of planting and immediately
afterward. Three or four side-shoots on the unformed tree
(Figs. 137 and 138) should be at.first selected, to form the
main branches and to constitute the foundation or framework
of the future top (see Fig. 123). In order to secure a well-
formed and nicely balanced head, these shoots must be fre-
quently watched through the first summer of growth, and if
any of them are disposed to take the lead
of the others they should be pinched and
checked to maintain an equality. Two
buds will be enough to grow on each of
these shoots, making eight at the end of
the season, taking care that all are distrib-
uted at equal distances (Fig. 139). All the
other shoots should be rubbed off with the
thumb and finger as soon as they form.
The second year the same process is
repeated on the new shoots, and contin-
ued until a handsome, even, symmetrical
framework for the future head is obtained,
after which comparatively little attention
will be necessary. A large orchard of
young trees may be managed in this way
with a very few days’ labor—far less than FiG. 130.—Well-formed
that afterward required in cutting out Head.

large limbs and giving shape to the distorted tops of full-
grown, neglected orchards. These rules will apply, substan-
tially, to the pruning of standard pears, except that they
generally require less thinning out.

Nearly the same course is to be pursued in forming the
heads of dwarf apple-trees, with the exception that the base
of the head should be only about ten inches from the
ground (Fig. 145); or, if they be half-standards on Doucin
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stocks, the heads should be about twentyinches or two feet
high.

Dyramids.—For pyramids (a form of training applied most
frequently to dwarf pears), the early treatment is quite differ-
ent from that of standards. As the sap tends to the summit
of the tree, producing the strongest side-shoots toward the
top, and the shortest and most feeble toward the bottom, the
natural form of the tree gradually becomes a trunk or stem
with a branching head. To prevent this result, and give a
strong, broad set of branches at the bottom, a thorough and
regular system of shortening-down must be adopted at the
outset. The following is a brief outline of the course usually
pursued:

After the single shoot from the bud has grown one season
(Fig. 140), it is cut down so as to leave not over one foot, and

if the tree is weak not over six

inches (Fig. 141). As a conse-

quence, the buds on this remaining

portion, receiving all the sap,

Y make a vigorous growth. The
= J&K upper one must be converted into
aleader, by pinching off early the

Vo, s

Fis. 140, FIG. 141, F16. 142, tips of the others, beginning first

with the upper ones, which will be
the strongest, and gradually descending as the season advances
to the lower ones, which should be left the longest in order to
give them the most strength (Fig. 142). Six inches of naked
stem below the branches should be left, by rubbing off all
shoots below; and if in a region liable to deep snows, this
space should be a foot, to prevent splitting off the liinbs by
the weight of the snow, and for which object the tree should
not be cut down lower than eighteen inches at the close of the
first season. The pruning after the second year's growth,
consists in cutting down again the leader for a second crop of
side-shoots; and these side-shoots, and the new leader, are to
be treated precisely as those below were treated the year be-
fore. At the same time, the last year's side-shoots, on the
lower part, are to be cut back (the longest at the bottom so
as to give a pyramidal form), in order to insure the growth of
the buds upon them. The new side-shoots thus caused may
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be pinched off so as to convert them into fruit-spurs (accord-
ing to the process described hereafter in this chapter), except
one shoot left on each as a leader, and another, if needed, to
fill up the space made by the widening limbs. The pyramid
may now be said to have
been fairly fcrmed; and it
is only requisite to continue
and prolong the same pro-
cess for successive years.
Fig. 143 represents a four-
year pyramid three times
pruned, each section being
shown at the figures 1, 2, 3,
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FIG. 143.—Four-year Pyramid. FI1G. 144.—Bearing Dwarf Pear.

and the cross-lines indicating the place for the fourth pruning.
Fig. 144 represents a perfectly pruned pyramid in bearing.

After the tree has attained sufficient size, its further ex-
tension is prevented by pruning back the shoots.

If the fruit-spurs become too numerous, a part of them are
to be pruned closely out, so as to give an even and not crowded
crop. When spurs become too old, they may be mostly re-
moved for new ones to spring from their bases.

Some varieties of the pear throw out side-shoots spontane-
ously the first year. Such trees may be treated in a manner
not unlike the ordinary two-year pyramid. On the contrary,

7



98 PRINCIPLES AND PRACTICE OF PRUNING.

such sorts as have small or flat buds may need a more severe
cutting-back than others, in order to arouse the buds into
action and induce them to break into shoots.

T. G. Yeomans, a successful cultivator of the dwarf pear
for market, gives the following excellent practical directions
for pruning the trees, suited to orchard management:—

Experience has convinced me, that with good trees of
well-chosen varieties, on any good corn-land which is never
too wet; and with the culture a good farmer gives his other
crops, and the important—nay more, the indispensable requi-
site to success—thorough pruning, no one need fail of attaining
a degree of success highly satisfactory and profitable.

“A dwarf pear-tree should never be planted at one year
old. A good one-year-old tree consists of a single upright
shoot or stem, from three and one-half to five feet high, and
should be cut off at about two feet from the ground; and in
order to give a smooth, handsome stem or trunk, let the buds
be rubbed off to the height of one foot from the ground—Ieav-
ing on the upper portion six to nine buds, more or less; with
the tree standing in its original position in full vigor, and cut
back as above stated, each one of these buds will throw out
a good strong branch, which gives a full round distaff-form
to the tree; and this is the time and manner, and the only
time, when that desirable shape can be given, on which the
future form of symmetry and beauty so much depends; and
to avoid a fork-topped tree, in which the two uppermost
branches are about of equal vigor and height, let the second
branch from the top be pinched off, when about nine inches or
a foot long, which will check and weaken it, while the upper-
most one becomes a strong central leader. Whereas, if the
tree be transplanted at one year old, and cut back as above
stated, the vital forces of the tree will be weakened half or
three-fourths by transplanting, and, as the result, only two or
three (more or less) of the buds on the trunk will grow so as
to for.m branches, and they, perhaps, ouly at the top or all on
one side, while the remaining buds remain dormant, never
afterward to .be de.:veloped, as the other branches form new
channels, Wthl.l will more readily carry the sap to the other
and upper portions of the tree.

“For transplanting, therefore, lct a tree be two vears old
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from the bud, well cut back at one year old, and with six to
nine main branches, which form the framework or foundation,
which is to give form and character to the future tree, with
proper care and management,

“The following cut (Fig. 145) will illustrate a two-year-
old tree, as above described, its lower branches about one
foot from the ground, its upper branches
being the strongest and most upright, and
those below less vigorous and more hori-
zontal.

“The dotted lines indicate where the
branches should be cut back at the time of
planting.

“In cutting a tree, with branches formed
as above described, let the leader be cut
down within four to six inches of the place
where the one-year-old tree was cut off,
and just above a good bud on the side of
the tree, over the previous year’s cut, thus
keeping the leader in a perpendicular posi-
tion over the original trunk or bottom of
the tree.

L b “If the side-branches are too horizon-

:;Zrl:::nfsg;;igzmg tal, upper buds are left for their exten-

sion; if too upright, lower buds are left.
Side direction may be given, if desirable, to fill wide spaces,
in the same way. Cut the other branches at such a distance
from the trunk, that the ends of all of them would form a
pyramid, the base of which should not be over twelve to six-
teen inches in diameter, and in smallish trees much less; thus
the lowest branches will be left the longest; the object of
which is to check the natural flow of sap to the upper branches
and induce it to flow more forcibly to the lower ones, increas-
ing the vigor and force of the latter as much as possible, which
must be done at that time, or never.

“Fig. 146 represents a two-year-old tree after it has been
pruned at two years old, and made the third year’s growth,
and showing where it should be cut back at that time. All
subsequent pruning will become easy to any one who has
attended to these directions thus far—observing the same
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principles, thinning out or cutting back any secondary or
other branches, as shall seem necessary to admit light and
air, or give vigor or symmetry of form to the tree; but as the
greatest force of sap will flow to the central and upright
branches, they will need to be cut back most, retaining as
near as may be the pyramidal form; ever bearing in mind this
fact, that no one prunes too much; and, after having pruned
well and gathered rich harvests of luscious pears, if you still

F1G. 146.—Two-Year-Old Tree FI1G. 147.—Dwarf Apple.
marked for trimming.

wish to grow them Jarger and better than ever before, prune a
little closer, and that result will certainly be attained; and
the vigor, beauty, and longevity of your trees will be increased
thereby.”

Throughout the whole process of pruning and training
pyramids, as well as every other tree, the frequent error of
allowing the shoots and branches to become thick and crowd
each other, should be carefully avoided. The size and beauty
of the fruit, and its perfection in richness and flavor, where
there is plenty of room for the full, vigorous, and healthy
development of the LEAVES whick supply the material for the
growing fruit, will repay well the labor required for this ex-
cellent result.

Dwarf apples (on Paradise stocks) are usually trained to a
round and rather spreading open head, the same principles to
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be applied as in forming dwarf pears, with the exception of
the form given to them, and being more dwarfish in growth,
less shortening of the shoots is required (Fig. 147).

Small, slow-growing varieties, as the Melon, Early Joe,
Red Canada, Hawley, Jonathan, Ladies’ Sweet, Summer
Pearmain, Dyer, Lady Apple, and Lowell, may be pruned
into pyramids and kept small, so as to stand not farther than
ten feet apart. Thriftier varieties, on Doucain stock, may be
treated in the same way.

The Cherry and Plum may be pruned in the form of pyra-
mids on the same principles as the apple and pear. The Mo-
rello and Duke cherries, may be treated either as pyramids
or as smaller, rounded, open-headed dwarfs.

Pruning Apple-Orchards in Bearing.—The mode of pruning
old neglected apple-trees, with a view to restoring their vigor
and fruitfulness, is more particularly pointed out on another
page; it may be only necessary here to remark that the chief
requisites to keep steadily in view during the operation, are:
1. To avoid cutting off large limbs except in cases of absolute
necessity. 2. Toadmit light equally into all parts of the tree
by thinning out the branches. 3. To remove all crooked or
badly growing limbs, and reserve a handsome evenly distrib-
uted top. 4. To do the work gradually, or in successive
years, and commencing by preference at the
top or centre, which will favor an open top.
5. To give a coating on all fresh wounds an
inch or more in diameter, of the composition
made of shellac dissolved in alcohol, just
thick enough to be of the consistence of \
paint. The surface should be allowed to re- [ il
main uncovered a few days after the cut is i
made, in order to become dry. The handle of
the brush being inserted in the cork, itis kept ||
air-tight in drying, and always ready (Fig. FIG. 148.—Bottle of
148); but fine sand, brick-dust, or powdered SRS S, DTSR,
chalk, mixed with warm gas-tar, is a goodapplication and
much cheaper. Grafting-wax does well, and may be ap-
plied with a brush when melted, or in the form of thick
plasters.

Pruning-saws are required for this work, which should
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always be kept sharp and in good condition; those made Wi.th
coarse teeth on one edge, and slightly finer on the other, will

FI1G. 151. — Walter’s
Tree-Pruner.

FIG. 149. —T'wo-edge Pruning Saw.

be found most handy (Fig.
149).

For trimming branches not
over one inch in diameter on
the more inaccessible parts of
the trees, a powerful cutting-
shears on the end of a pole
has been devised, which is ex-

FIG. 150—Tree-Pruner, tremely useful (Figs. 150 and

151).

Pruning the Peach.—No tree requires
continued pruning so much as the peach.
There is a strong tendency in the ter-
minal buds to push upward and outward,
at the expense of the side-shoots, which
soon dying, the tree ultimately is com-
posed of long, bare poles with only tufts
of leaves at their extremities (Fig. 152).
It is well known that young trees bear
large, handsome, and excellent fruit, while
the old, enfeebled trees yield nothing but
small specimens of inferior quality. Con-
tinued pruning will prevent this bad re-
sult, and preserve the heads of old trees
in a state of thrifty growth, and they will
continue to yield as large and fine fruit as
in the first years of bearing. As the peach
always bearsits fruit on the previous years’

growth, and buds never start from old wood, it is im-
portant to keep a continued supply of young wood, evenly
distributed throughout the head. This can only be done
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by continued cutting-back. The best way to perform this
operation is to commence at the close of winter or early

2

FI1G. 152.—Neglected Peach-tree.

in spring, and cut off the upper half or two-thirds of every
one-year shoot. If this process is continued from year to
year, in connection with cutting entirely out all the feeble

F1G. 153.—Correctly Trimmed Peach, best method and form,

shoots where they grow too thickly, the desired object will be
fully attained, and the trees as they grow older, instead of
presenting the appearance of Fig. 152, will form the sym-
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metrical, evenly distributed heads shown in Fig. 153. An
important advantage of thus pruning the peach will be the
thinning-out of the fruit-buds; and while the tree will bea.r
perhaps only one-third or .one-quarter the number of speci-
mens, they will be so much larger as to give as many bush-
els, while the quality will be incomparably superior.

An objection is made that too much labor is required for
this operation. By the use of a good pair of pruning-shears,
however, it may be done with great expedition, and half a
dozen trees finished in the same time that would be required
for a single tree in using the knife.

Another mode, more rapidly performed, and answering

FI1G. 154. FIG. 155.

nearly the same purpose, is to cut off two or three years
growth at a time, from all the longer branches, taking care to
leave a sufficiency of young wood, and always cutting back to
a fork, so as not to make a dead stub.

In cases where the pruning has been neglected on young
trecs, until they have attained several years of age, and the
shoots have just begun to die out in the centre, a still more
wholcsale kind of pruning may be adopted. Three or four
feet may b(? "caken off, in cases of necessity, at a single stroke,
i 5 efanton te s enfaelion, Sres oommen 2t

eebled, into a smaller, neat,
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round, and open head, possessing the thriftiness of a young
tree, and bearing as large and excellent fruit. TFig. 154 shows
the tree before being thus cut back, and Fig. 155 the same,
with all the ends of the branches (shown by dotted lines) re-
moved. It mustberemembered here, asin all otherinstances,
that the outer shoots must be sufficiently #nned back to admit
light to the interior. The shearing, which is sometimes
adopted, like that of a common hedge, only thickens the foli-
age on the outside, and increases instead of diminishing the
evil.

Pruning the Cherry.—The cherry usually needs but little
pruning, after the young tree has been properly formed. As

Fi16. 156.—Untrimmed Quince. F1G. 157.—Trimmed Quince.

wounds made in winter are apt to form gum, and the removal
of much foliage in summer injures the tree by checking its
growth, the rubbing and pinching process should be exclu-
sively resorted to, in forming an even and well-distributed
head, nearly in the same manner as already described for the
apple. The only care, as the trees become older, is to see
that no shoots, by outgrowing the others, form a distorted top.

Nearly the same rules apply to the plum; but as single
shoots sometimes make a long growth in one season, an eye
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must be kept to them, and the necessary rubbing and pinch-
ing performed, that they do not outgrow the others.

Pruning the Quince.—Young quince-trees, as sold by nurs-
erymen in this country, have, in many instances, received
no pruning or training, and resemble Fig. 156. To give them
a single straight stem, and to impart sufficient vigor to form
a good well-balanced head, such trees should be cut down
near the ground as soon as they become well established, and
a single upright shoot allowed to grow for the future tree
(Fig. 157). The second year a good
head may be commenced, according
to the directions given for the dwarf
apple.

Special directions for pruning the
Grape, Raspberry, Blackberry, Goose-
berry, and Currant will be found in
the chapters devoted to these dif-
ferent fruits.

Pruning the Roots.—This has been
tried to a limited extent only, and
has proved useful in checking over-
luxuriant growth attended with un-
fruitfulness. Its tendency, by less-
ening the supply of sap, is to render
trees more dwarfish, and operates
not unlike grafting on dwarf stocks;
or in the same way, but in less de-
gree, that transplanting produces a
like result. Itshould usually be done
early in spring, and with a spade
ground sharp and kept solely for this
purpose, so that the roots may be cut
off sinoothly, and not torn or bruised,
as with a dull spade. Any required
degree of check may be given to the tree by cutting the roots
short or near the foot of the stem—a less check by allowing
greater length.

Trees which are kept in good shape while young will not
require heavy pruning in after years. But orchards rarelyv
receive this perfect management, and more or less prunin;g

F1G. 158.
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occasionally becomes necessary. The owner is often unable
to attend in person to all the details, or to direct the laborer
in the removal of each successive limb.

To obviate this difficulty, attach a cylinder of chalk to a
rod several feet in length, in the manner represented in Fig.
158, and taking this rod in the hand, make a distinct white
chalk-mark at the precise spot where the pruning-saw is to
cut through for the removal of the rejected branch. The
workman follows with the saw, and cuts off every branch at
the right place, with greater accuracy than verbal directions
could point out, and without hesitation or delay. The owner
may mark out enough work with the chalk in an hour to oc-
cupy the laborer through the day, and the whole operation be
performed with skill and accuracy. If the trees are tall the
marking may be done on horseback.



CHAPTER VIIL,
IMPLEMENTS USED BY FRUIT CULTIVATORS.

THE more common tools needed are the shovel, the spade,
the fork and the hoe, for digging holes, transplanting,and cul-
tivating the ground. The fork and rake are useful in mixing
manures with the soil for filling the remote parts of large
holes.

The pruning-knife (Fig. 159) is a large, usually hooked knife,
for removing useless branches.

3. 150.—Various Forms of Pruning-Knives,

The pruning-saw (Figs. 160 and 161) is needed in taking
off larger limbs; attached to a handle several feet long, it

will reach those at a distance from the ground.
The Jraw-saw (Fig. 162) has the direction of the teeth the
108



LMPLEVNENTS USED BY FRUIT CULTIVATORS. 109

reverse of the common saw; that is, they should point toward
the operator. Being thus only subject tc a pulling strain, it
W i

T H]“N o/ 2
( JM;'!]HMJJH

does not require so thick a blade as the #rust-saw, with the
teeth in the usual way. For this reason it is less liable to

FI1G. 162.—Draw-Saw.

become broken or twisted. The two-edged saw (Fig. 163)
can be readily purchased anywhere and is very useful

FIG. 163.—Two-edged Pruning-Saw.

The budding-knives (Fig. 164) should have a broad, flat blade,
the edge of which is to be rounded outward, for the more
ready incision of the
bark. Thethinivory
blade or /Zaft at the
extremity of the
handle, as provided
on some budding-
knives, may be dis-
pensed with in near-
ly all cases, the bud,
when set in, lifting
the bark as it slides
downward, more perfectly than by any other mode, after the
corners of the bark are lifted with the point of the blade.

Fi16. 164.—Budding-Knives.
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The grafting-chisel (Fig. 165) is useful in cleft-grafting large
apple-trees. It is made of iron, the edge set with steel. It

Fi1G. 165.—Grafting-Chisel.

is used for splitting the
stock, after it is sawed
off and pared. The cut-
ting part should be not
less than two inches
broad, with a sharp
edge, which should
curve inward, that the
bark, in splitting, may
be cut first, to give it a
smooth, flat face. The

wedge at the end opens the stock to receive the graft.
The pruning shears shown in Figs. 166 and 167 are, taken
all in all, the most useful tool the orchardist can have. There

Forms of Pruning-Shears,

are a variety of patterns of these shears, differing mainly in
the form of spring used to keep the blades apart.

In using the long-handled pruning-saw, the pruning-chisel,
the graft-cutter, or the fruit-gatherer, the operator may stand
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on a ladder or his stool, as an additional assistance in reach-
ing the higher parts of the tree.

The orchardist’s Jwok consists of a light rod, with an iron
hook at one end, and a piece of wood made to slide along it.
In using it the fruit-gath-
erer draws down the end :Yﬁ @
of abranch with the hook, -
and fastens it by the slid-
ing-piece to another branch below. The slider passes freely
along the rod, but ceases to slide by the friction of the side-
strain whenever it is in use, Fig. 168.

Fruit on the ends of long and tall branches may be gath-
ered by means of the fruit-pickcr shown in the annexed fig-
ures (Figs. 169 and 170). Fig. 169 con-
sists of a piece of stiff wire about two
feet long, bent into the form shown at @,
the two ends are then thrust through
gimlet-holes in the end of a pole; a small
bag, large enough to hold half-a-dozen
apples, is sewed to the wire. This com-
pletes the instrument. The narrow part
of the wire assists in removing the stem
from the branch. A picker of some sort

—o—

Fi1G. 16g. F1G. 170.
Fruit-Picker,

Fi1G. 168, —Orchardist’s Hook.

=0

is especially valuable in gathering any valuable fruit, such
as pears or peaches, which would otherwise be bruised and
spoiled.

Vine Scissors.—Neat and convenient instruments for thin.
ning out the berries from bunches of grapes which have grown
too thick, for removing unnecessary shoots, leaves, etc., and
for gathering the fruit, as shown in the annexed cuts (Figs.
171, 172, and 173).

Garden Reel.—Fig. 174 represents the reel for the garden-
line and stake for stretching the same, all made of iron. The
stakes should be at least a foot long. The line should be a
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strong, well-twisted hemp cord, about one-fifth of an inch in
diameter, which,
when not in use,
is quickly wound
up on the reel.
Itis employed for
setting trees in
TOWS.

Self - sustaining
Sfruit-ladders are
very useful in
gathering fine
fruit, to prevent
mutilation and
bruising of the bark and branches. Fig. 175 is one of small
size and simple construction, is easily carried in one hand,
and will raise one's feet a yard or more from the ground. It
consists of a small piece of light plank at the top, supported

FIG. 176.

FI1G. 174.—Garden Reel. Fruit-tree Ladders. FIG. 177.— Pointed“Ladder.

on legs not larger than common chair-legs. TFig. 176 repre-
sents one from eight to twelve feet high, the two single legs
moving on joints, for closing in carrying, and spreading like
a tripod in setting up under the tree.
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An improvement has been made by continuing the two
main bars to a point, which more readily enables the operator
to thrust it up among the branches, and often to support him-
self by grasping this elevated point. The legs turn at the
hinges 4 (Fig. 177).

The folding-ladder may be closed together with the facility
of a pair of compasses; it then becomes a round stick easily

carried in one hand. Itis made
@ of strong, light wood, and its

construction may be readily un
derstood by the annexed figure
.| (Fig. 178), representing the lad-
if.2/l der as open, as half. closed, and
o as closely shut. An enlarged
longitudinal section shows the
manner in which the rounds
lie in the grooves or concave
beds in the sides or styles;
above which is a cross-section
exhibiting the semi-oval form
of the styles. The ends of the
rounds turn oniron pins, slight-
ly riveted outside. The rounds resting on shoulders, when the
ladder is opened, render the whole stiff and firm. A ladder of
this construction is found very useful, not only in fruit-houses,
where a common ladder could not be conveniently carried,
but in pruning standard trees, because it can be thrust through
the branches like a round pole, without difficulty, and when
once there, it is easily opened.

Tree Scraper (Fig. 179).—This is used for removing the rough
and shaggy bark, moss,
etc., from old fruit-trees.
It consists of a triangu-
lar plate of steel, at-
tached to a handle at the
centre. The sides of the triangle -are about four inches, and
the handle may be from one to several feet in length.

Garden Syringe (Figs. 180, 181).—This is made of various
sizes, or different materials, and with different caps or orifices.

The cheapest is made of thick sheet-tin, and the best and
3 _

=IO

io]

F16G. 178. —Folding Ladder.

F1G. 179. —Tree-Scraper.
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most durable of brass. For throwing a single stream, the jet
represented in the figure is attached; for washing dusty foli-
age with a soft shower, a rose with many fine holes is screwed

F16. 181.—Garden Syringes.

on. The syringe is used for washing, watering, destroying
insects, etc.

Garden Engine (Fig. 182).—This may be used for all the
purposes of a syringe,
in washing and water-
ing plants, as well as
for washing windows,
carriages, and protect-
ing buildings against
fire. It will hold about
a barrel of water, and
is easily moved by its
handles on the cast-
iron wheels. It will
throw water forty feet
high.

Net screens are useful in preventing the attack of birds on
rare and valuable fruits upon young or dwarf trees. The net
should be dipped in a decoction of tan to prevent mildew
when rolled up wet.

Labels for standard trees are useful in retaining the names
of the varieties. Purchasers of trees usually neglect the
names, and the labels received with the trees being soon lost,
nothing more is thought of them till they begin to bear.
Curiosity is then excited to know the “new kinds.”

Conjec-
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ture is set on foot, and the greatest confusion follows. Seri-
ous and innumerable mistakes are made and perpetuated in
this way in all parts of the country.

Permanent labels are therefore important. The simplest
is made of a slip of wood, three inches long and half an inch
wide, suspended to the branch by a loop
of wire; copper wire is the best (Fig. 183).
The name will last three or four vears, if
written with a pencil on a thin coat of fresh

- white paint. DBetter and more durable
B labels are made of small pieces of sheet
5 zinc, written upon with a mixture of two
S parts (by weight) of verdigris, two of sal-
§ ammoniac, one of lampblack, and thirty
[/ of water. Theingredientsare to be mixed

Fi1G. 183.—Tree-tag. g : 3
- £ in a mortar with a small portion of water

at first, and the whole added afterward. Preserve the mixture
in a well-corked bottle, shaking it repeatedly at first, and keep
the cork downward to prevent the escape of ammonia, and it
will remain fit for use for years. Or just as good, use Pay-
son's or other indelible ink, sold everywhere for marking linen.
A common steel pen may be used. Wash the zinc first with
vinegar to remove the oiliness which is generally
on the metal.

The pieces of zinc may be suspended by copper
wire or, better, galvanized-iron wire, as the copper
and zinc, when wet, set up a galvanic action which
soon cuts the label loose; it should be firmly twisted
round the zinc, so as not to remain loose (Fig. 184),
or else the constant motion from wind will soon
wear out the wire. The wire should be nearly a$
large as a small knitting-needle, to prevent crack-
ing off by long use. The loop should be large,and
pass round a side-shoot instead of a main branch, to gerC ’%2;
prevent the danger of cutting-in by the growth of
the tree; and should be attached below a small fork, to pre-
vent its blowing off the end of the branch.

The wire may be wholly dispensed with by the following
contrivance: cut the zinc into long triangular strips, half an
inch wide and from six to ten inches long. Draw the narrow

NHVLIO0O N
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or slender end round the twig, bring it through a hole
punched midway between the ends, and clinch or twist it
with the fingers or a small pair of pincers (Fig. 185). These
labels may be cut and punched by a tinman at a cheap rate.

A good, durable, and cheap label is
made of sheet tin. Cut the tin in
strips about six inches long, somewhat
in the form of a wedge, about a fourth
of an inch wide at one end and three-
fourths at the other. Write the name

TAINAS

F1G. 185.—Zinc Tag. F16. 186.—Zinc Tag.

near the wide end, with any sharp steel instrument, as an
awl, or end of a file ground sharp, bearing on hard enough to
go through the tin coating, so as to reach the iron. In afew
months the rain, by penetrating to the iron, will rust it, and
make the name quite conspicuous. The label is then at-
tached to the tree by bending the narrow end once about a
side-limb (Fig. 186). As the tree grows this coil will expand,
and not cut the bark. On this account thin tin plate is better
than thick. The coil should pass around but once, or it will
not give way freely to the increase of growth.

Any tin-worker will cut them of scrap or refuse plate for
about ten or fifteen cents per hundred.

Lead labels, in the form of those represented in Fig. 182,
Sta'mped with type, and suspended with copper wire, well
tw1stec.1 against the hole, to prevent wearing by the motion of
e T
B B scge\\}vfed toggtheers ;ene(;-lsei?b(ertwleen two plates of iron,
against the upper plate 'A and Ost::nlzb -t 1e types Su.ccesswely

D o g ping one at a time, The
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letters are thus kept in a straight line. The imprinted end
of ’Ehe sheet-lead is then cut off, and forms the label.

Composition lead labels with the names cast on them are
much used in England, are very
neat and durable but expensive.
(Fig. 188). They may be imported
from any of the leading seedsmen
abroad.

" RIBSTON
PIPPIN

L ]
FIG. 187.—Device for Stamp- Fi1G. 188.—English Cast
ing Lead Tags. Metal Tag.

1 23 4 ¢ 6 7 8 9 o
A v - J

F16. 190.—Notched Num-
ber Wooden Tag. FIG. 189.—Numbering by a Notched Stick,

Sticks or tallies at the ends of nursery rows, or labels sus-
pended on the successive trees of a row of standards, may be
durably numbered on red cedar, after the following manner,
to correspond with a written register in a book. Fig. 189
shows the mode of notching with a knife, to indicate the ten
figures. To prevent mistakes by getting them inverted, they
are always read downward on a stake, or from the loop of a
suspended label. Fig, 190 exhibits a label on a tree marked
with the number 47.

No person who plants an orchard or fruit-garden should
depend for distinguishing the names of his trees wholly on
labels, which may be lost off. The rows, and the kinds in
each row, should be registered in successive order, in a book
kept for the purpose. This will facilitate the replacement of

any lost label.



CHAPTER IX.

THINNING, GATHERING, KEEPING, AND
MARKETING.

THINNING.

NEXT to good cultivation, nothing contributes more to
bring out the excellent qualities of fruit, and to give it size
and a handsome appearance, than thinning the young fruit on
the tree. If crowded, it is small and often comparatively
flavorless. Overbearing always injures fhe growth of the
tree, yet thinning the fruit is scarcely ever practised. The
farmer who takes care not to have more than four stalks of
corn in a hill, and who would consider it folly to have twenty,
never thins any of the twenty peaches on a small shoot. The
gardener who would allow twenty cucumber vines in a hill,
would be called an ignoramus by his neighbor, who at the
same time suffers a dwarf pear to bear five times as many
specimens as it could profitably mature.

E. Moody, of Lockport, a successful fruit-marketer, stated
before the Fruit-Growers’ Society at Rochester, that he had
found great profit in thinning the fruit on his peach-trees; that
while he had much fewer specimens in consequence of thin-
ning, he had about as many bushels; the larger peaches could
be picked in far less time, and while his fine crop sold readily
at a dollar and a half per basket, his neighbor, who did not
practise thinning, found it difficult to sell his for thirty-seven
or fifty cents.

President Wilder said, in an address before the American
Pomological Society: “One of the best cultivators in the
vicinity of Boston has reduced this theory to practice, with
the happiest effect, in the cultivation of the pear. He pro-
duces every year superior fruit, which commands the highest

price. Some have doubted whether this practice can be made
118
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remunerative, except in its application to the finer fruits. But
another cultivator, who raises an annual crop of the best
apples, assures us that the secret of his success is the thin-
ning of the fruit, and he has no doubt of the economy of the
practice.”

Apples and pears, when half grown, will show any defects
or injuries from insects. In thinning the fruit these defective
specimens should, in all cases, be removed. As many bushels
of good fruit will be obtained from the trees in autumn as
there would have been of good and bad mixed together, had
all been left to grow. The labor of assorting will be lessened,
and the fruit bring a higher price in market. An experienced
orchardist says that one day's work to fifty barrels of apples
will thus take out nearly all the imperfect fruit; while the in-
creased labor of hand-picking so many poor specimens will
be as great as taking them off in summer, when less care will
be required with them.

GATHERING.

Mankind consists of two grand divisions—the careless and
careful. Each individual may be assigned his place under
these two great heads by observing how he picks or gathers
fruit. The careless shake the crop down on the ground, or, if
picked by hand, #krow the specimens into the basket, rather
than carry and deposit them carefully. Such persons wonder
why they have such poor luck in keeping fruit—it nearly all
rots prematurely.

The following is the right way: Gather by means of hooked
baskets suspended in the tree; the apples, as gathered, should
be laid one at a time in the bottom of the basket, and when
filled the man comes down and places two at a time in the
two-bushel basket. To prevent the possibility of bruising,
these should be drawn to the fruit-house on a spring wagon,
and two apples only should be taken out at a time, till all are
carefully deposited on the floor. After being barrelled, they
can be stored till wanted or carried to the cars or steamboat,
and carried, not rolled, on board. If they are shipped to
England, one barrel must be hoisted at a time and caught on
a man's shoulder at the ship, and carried by two men and
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deposited in place. When again unloaded the same care is
observed, the barrels being carried off on a hand-barrow.
Throughout the whole process the same care is observed as
in carrying a looking-glass.

Various modes are adopted for hand-picking apples and
other fruit. Ladders should always be provided for reaching
the different parts of the tree. Step-ladders, five or six feet
high, may be used for the lower limbs; longer ladders, resting
against the branches, or supported by legs as shown in the
chapter on Implements, are employed for higher portions.
The remaining scattered fruit may be collected with a fruit-
gatherer attached to the end of a pole. These are all figured
and described in the chapter on Implements. Baskets are
commonly employed furnished with hooks for suspending to
the limbs or rounds of the ladder while filling. In picking,
apples should be lifted up to break off the stem, instead of
pulling them off, as many of the stems will pull out of the
apples, causing decay. They should be laid in the basket
(instead of being pitched or dropped in) to avoid bruising.
A Dbetter way is to buckle a strap passing over the shoulder
and beneath the arm, to which the basket may be hooked,
leaving both hands free for work. These baskets should be
round, so as to be small enough to allow turning for empty-
ing while in the barrel, that the fruit may fall as short a dis-
tance as possible. Another mode is to wear a coat, made for
the purpose, of strong canvas, furnished with large pockets
on both sides, holding a peck or more each. The coat is
slipped off and the pockets emptied into large baskets or bar-
rels. A better and more expeditious mmethod is to take a
common clean grain-bag and place a stick, sharpened at each
end and about a foot long, so as to prop the mouth open, leav-
ing a triangular opening, ready for the reception of apples as
fast as picked by both hands. Tie the upper and lower corner
together, by placing a pebble in the lower corner, so as to
form a knob or button, and then tie the bag-strings closely
above it. It is then slung over the shoulder, as shown in Fig.
183. A piece of stiff leather buttoned on the shoulder serves
to protect it from the weight of the bag. When the bag' is
filled it is placed in the bottom of the barrel or basket, and
emptied by carefully withdrawing the bag and allowing the
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apples to slide out without danger of bruising. In this re-
spect it is more perfect than a basket, the contents of which
must be dropped, unless handed out one by one.

The degree of maturity at which fruit should be picked
varies with circumstances. Maturity is indicated in apples or
pears by the dark-brown color of
the seeds, but as these cannot be
examined, external appearances
must serve as a guide. Early ap-
ples are best when they have at-
tained full color, and have begun
to soften, except such as are liable
to become dry or mealy, which
should be picked some days before
fully ripe. Winter apples should
be mature but not ripe. Alllate
winter varieties should be gath-
ered when too hard to yield to the
pressure of the thumb, and always
before heavy autumn frosts. When
a good keeper begins to drop from
the tree, as sometimes happens,
the crop should be gathered im-
mediately.  Windfalls should
never be mixed with hand-picked
fruit, as they have been bruised FIG. 1gr.—TheProper Way to Pick
by falling, and often heated by the Apples.
sun’s rays so as to diminish their keeping qualities. They
should be assorted and reserved for immediate use. Maturity
in pears is indicated by a slight change in the color of the
skin, and by the readiness with which the stem separates from
the tree when the pear is lifted by the hand. There are, how-
ever, exceptions to this rule—the Bartlett, for instance, may
be picked even before it has attained full size, and, in a week
or two, will ripen into a fine, melting texture and excellent
flavor. Ripening summer pears in the dark much improves
their appearance. A Bartlett, for instance, fully exposed to
the sun and allowed to ripen on the tree, or in a well-lighted
apartment, will show perhaps only a light-brown cheek; but,
if in a dark drawer, the light-brown will become a beautiful
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carmine or crimson. When drawers are not at hand the
maturing process may be accomplished on shelves, by first
spreading a thick piece of woollen cloth, laying the pears on
this, and covering them with the same.

Nearly all pears ripen with a much finer flavor if picked
and afterward matured in the house. The exceptions are very
few. Some, which prove only second or third rate when
allowed to remain till they soften on the tree, become rich,
melting, and delicious if house-ripened. Gathering the fruit
while yet hard will, in nearly all cases, prevent or greatly
diminish the rofting at the core, which otherwise nearly de-
stroys the value of many early sorts.

Most varieties of winter pears should hang as long on the
trees as safety from frost will permit, in order that their fine
qualities may be fully perfected. Nothing contributes more
to this liigh quality than keeping the trees in a state of strong,
healthy growth, by good cultivation, in connection with thin-
ning the fruit on the branches. There are a few sorts, as the
Lawrence and Winter Nelis, which always, like the Seckel in
autumn, possess a good flavor when even of small size; but
most pears are greatly improved in quality, and all in fine
appearance, when grown to a full size.

ASSORTING AND PACKING FOR MARKET.

Assorting, or separating the large from the small, the
smooth from the defective, and the hard from the partly ri-
pened, is a practice of great importance, though often neg-
glected. Skilful marketers have learned that apples or pears
of two sizes will both bring higher prices when separated,
than when left mixed together. Indeed, a few small apples
in a barrel have sometimes prevented the sale of the whole.
This holds true of all kinds of fruit. For the same reason
the most successful strawberry-growers are careful to assort
the whole crop before placing the fruit in the boxes.

For long keeping, apples and pears should be carefully
assorted, according to the degree of maturity which they show.
Ripe ones soonest decay, and if mixed with hard ones soon
spoil the whole. If separated, the frequent picking over is
avoided.
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Where apples are sold by the quantity, barrels are always
best for packing, as well for cheapness and strength as for the
ease with which they may be moved without jolting. Apples
will keep best if exposed in heaps two or three weeks to open
air before barrelling—as some of the exterior moisture escapes,
and they become less liable to decay. The few minutes’ ad-
ditional time required to deposit them carefully and without
dropping into the barrels, will be many times repaid by the
fine condition in which the consumer finds them. There
should always be at least two barrels placed side by side when
filling; one should be marked “extra,” and as the assorting
proceeds should receive none but the finest specimens; the
other only such as are decidedly good; all the rest, including
those that are bruised, scabby, or marked with insects, should
be rejected for distant market, and used only for home pur-
poses, such as stewing, converting into cider, or feeding to
domestic animals. In well-managed orchards, where pruning
or thinning the branches, thinning the fruit, and proper culti-
vation have been attended to, this third or inferior portion
will constitute but a very small part; in other orchards, grown
up with suckers, weeds, and grass, and with tops consisting
of brush and stunted branches, the labor of selection will be
small, for the whole crop will be of this third portion.

Apples should be so snugly placed in the barrels that there
can be no rattling when they are moved. They should there-
fore be slightly shaken several times while filling. A little
practice will enable any one to do this sufficiently without
danger of bruising. The upper stratum should be made as
straight and uniform as practicable, and at such a height that
the head of the barrel will slightly indent them—the dry
wood absorbing the moisture and preventing decay.

A simple contrivance is adopted by packers for placing the
head in position, and is shown in the annexed sketch (Vig.
192). It consists of a plank, @ on which the barrel stands,
into one end of which is dovetailed an upright piece of plank,
b, a little higher than the top of the barrel. A slot, ¢, is cut
in its upper end, and a pin runs across to receive the end of
the lever, 4, which may be six or eight feet long. A round
board is used as a follower, to be placed upon the head: and
across this board is placed a cylindrical piece of wood about
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three inches in diameter (and flat on the lower side), on which
the lever is placed. A moderate pressure at the end of the
lever, and a little practice in its use, will enable the operator
to bring the head to its position with great ease, precision,
and accuracy.

Fig. 193 shows another simple form of press, which requires
an iron yoke made as shown, and Fig. 194, a still more per-
fect press.

FIG. 192.—Simple Contrivance
for heading-up Apple-Bar-
rels,

|

|

Ti1G. 193.—Cheap Press for FIG. 194.—Press for heading-up Apple-
heading-up Apple-Barrels. Barrels,

T

Before filling, the barrel should have the hoops firmly
driven on the bottom and nailed with shingle-nails, then
drive on the bulge hoops and secure them with three or four
barrel-nails in the outside ones. When filled, nail the head
firmly. Itis a good precaution to nail a small hoop outside
each head and within the staves to prevent the bursting-out
of the heads, which otherwise sometimes happens through
careless handling.

Half-barrels have been found convenient for packing and
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keeping winter pears, and for sending them to market, packed
as described for apples. Pear-growers who send their crops
to distant markets should pack them early enough to reach
their destination before the softening process has commenced.
Large losses have sometimes occurred from bruising and
other injury when summer or autumn pears have been sent
too late.

Apples and pears for shipping have sometimes been packed
in charcoal dust, dry sand-—and at other times separately
wrapped in paper, in the same manner as oranges are shipped
—but they can be shipped with as much success without any-
thing with them, if only managed with care in other respects.

In shipping fruit, none but the very best should be sent;
all that are small, imperfect, or the least bruised, should be
rejected.

Packing Grapes for Market.—None but well-grown and
well-ripened bunches should be taken for this purpose. They
should be picked on a dry day, and all imperfect berries re-
moved from the bunch. They should be allowed to dry a
few days, which lessens their liability to be broken. Grapes
are now generally sent to market packed in small wooden
baskets containing five and ten pounds each and upward—a
wooden cover fitting over the top and holding the fruit firmly
in place. For immediate consumption some of the finest fruit
is packed in wooden baskets without handles and sent to
market in crates holding from four to eight baskets.

Such varieties of the grape as have a tough skin are least
injured by long journeys; while those like the Concord, which
are tender, cannot be sent to a distant market without many
of the berries being broken open, although this liability is
somewhat lessened by drying and slightly wilting for a week
or two before packing.

The most successful grape-raisers, after they have selected
the best sorts and the best soil, still give assiduous attention
to three great points, viz.: 1. Good and constant cultivation;
2. Careful and judicious pruning and thinning-out defective
fruit; 3. Careful gathering and the most careful packing. E.
M. Bradley, of East Bloomfield, N. Y., a skilful marketer, has
kindly furnished the author of this work the following state-
ment of his management:
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“ Permit me first to say, that the market value of the grape
is more dependent upon judicious handling than that of any
other fruit with which I am conversant. While the grape is
a fruit peculiarly constituted to endure almost an unlimited
amount of abuse in handling, no other fruit so richly pays
every iota of care that may be expended upon it. The most
casual observer of our great fruit-markets cannot but have
noticed the wide range of prices in all kinds of fruit, produced
by a difference in method and style of handling. And no
fruit with which I am acquainted suffers more from neglect in
growing and marketing, or more amply repays thorough
husbandry.

“Thorough pulverization of the soil to a liberal depth
cvery week during the growing season of the vine, a systematic
thinning of fruit, and removing of all superfluous growth, will
secure a well-matured crop of grapes. As soon as fully ripe
(not before), the fruit should be carefully picked and laid in
shallow, well-ventilated drawers, carried to the packing-
house on a spring-wagon, and placed in racks or cribs over
registers so constructed as to afford plenty of fresh air, but
not exposed to light, or artificial heat. Here the fruit may
remain for months in safety, and retain its plumpness and
bloom perfectly. When desirable to send to market, the
drawers are taken from the rack in the storeroom, and placed
upon the tables in the packing-rooms, where the fruit is care-
fully assorted, all green berries and superfluous stems re-
moved, and packed closely in paper pockets or wooden boxes,
and immediately shipped. The packing-rooms should be well
lighted. Small paper pockets, containing from one to three
pounds, snugly packed in wooden cases, two dozen pockets in
a case, are found to carry the fruit more safely to market than
larger packages. The cases should be as nearly air-tight as
possible. I have sent many tons, packed in this manner, to
Charleston, S. C., Nashville, Tenn., Quincy, Bloomington,
and Dubuque, on the Mississippi River, and many other
towns, over equally hazardous routes, with entire safety.
Good grapes, neatly packed in fancy paper pockets, will
always sell at remunerative prices, however much the market
may be "g/uttea’ with fruit put up in a slovenly manner.

“In answer to your inquiries as to size and shape of
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"pockets’ most desirable, I would suggest as a rule, that the
package be made to suit the desired market.

“ Fancy-fruit retailers, who aim at high prices, require a
fancy package, and in the early part of the season a one-
pound package, gotten up in best style, will command as
much money as a four or six pound package of equally good
fruit, but less pretentious pockets; whilst the hotel or 'corner-
grocery’ men prefer them (for the table, or to be weighed
out by the pound) in wooden cases, containing from twenty-
five to thirty pounds each.

“My aim has ever been, in putting grapes into market, to
meet the wants of the trade that I endeavored to supply.
Boston, for example, will realize an enormous price for first-
class fruit in fancy packages, whilst New York would pay far
better in wood than in the costly pockets consumed by Boston
every-day trade.

“ Our one-pound pockets are the usual depth (three and a
half inches), and about four inches in width, round, and cov-
ered with the very best embossed and gilt-figured paper, lined
inside with white, and mounted on top with copper tippings
and a fancy label printed in colors.

“The two-pound boxes (of which I used about 20,000 the
past season) are of the same depth, made of the same mate-
rial, and in the same style as the one-pound box. The body
and top of the box is pasteboard, with wooden bottom, about
one-quarter inch in thickness, tacked and glued in. The
square, flat box is out of date, and unsalable in all our prin-
cipal markets.

“Our paper pockets are packed in good, tight pine cases,
two dozen in a case, and make a very safe package for trans-
porting to any desired distance. The wooden cases are fur-
nished with rope handles for convenience of handling, and to
prevent baggage-men from turning over or placing on end.

“ A tight pocket and a tight case are desirable for trans-
mitting grapes to any distance or to any clime. I commenced
shipping to Charleston, S. C., in 1857, in perforated pockets
and open crates, thinking they would stand the sea-voyage
and hot weather better than in close packages, but soon dis-
covered my mistake, and have ever since shipped in close
pockets and cases.”
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Packing Strawberries and Other Small Fruits.—These should
be packed in small or shallow boxes, holding not over one
quart—and sent to market in open-slat wooden crates. Both
baskets and crates, such as are now almost universally used
everywhere, are undoubtedly familiar to every one

A convenient, light, and cheap set of drawers, or flat boxes,
for conveying such firm-fleshed berries as currants, goose-
berries, and the more solid strawberries, or for holding the
smaller boxes, much used in portions of the West, is con-
structed in the following manner:

1. Prepare five drawers, each two feet long and twenty
inches wide, and two inches
deep in the clear. It is best BIE. 57
to have them made of pine,
three -eighths of an inch
thick. Itis mostconvenient
to have the stuff all sawed
the same width, say two and

Fi1G. 196,
Wooden Nests for Small Fruit.

a half inches wide, and use it this width for the bottom,
leaving them about one-sixteenth of an inch apart for venti-
lation. The front and back sides of each drawer should
extend three-quarters of an inch beyond the ends, as shown
in Fig. 195. Next, provide two strips of strong wood (white
ash for example) two inches wide and three-quarters of an
inch thick. These should be of the same length as the sides
of the box, so that when placed lengthwise under the box
they may project three-quarters of an inch beyond the ends.
Nail these strips so that they shall be lengthwise under the
bottom, and three-eighths of an inch from the outer part of
the sides. The nails may be driven through the bottom down
into the strips. Then nail to the box four similar strips
placed vertically, so that their ends shall rest on these pro-
jecting pieces, as shown in Fig. 196, and strengthen the con-
nection by sheet-iron straps passing around the corners.
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When the boxes are used, the lower one, Fig. 196, is filled
with berries; then the next one, Fig. 19s, is placed upon it,
the projections exactly fitting the posts. This is next filled,
and so on, successively, till the five drawers are all filled and
in their places within the posts. Cut a board for a lid so as
to fit accurately inside of thcse upright posts, which should
be just long enough to project slightly above the lid. There
should be open mortices or slots in the top of each post, so as
to admit two top pieces, Iig. 197, made the same size as the
bottom pieces already dcscribed, and with tenons cut on the
ends to fit the slots. When these picces are put in their
places and fastened there by means of iron pins through them,
or by means of hingcd iron straps running over them and
keying closely down, the lid will then be held securely to its
place, and the whole set of drawers, with its contents, will
be ready for railway conveyance. Additional strips ex-
tending across the ends from post to post (which may be
nailed outside of them) serve as handles and strengthen the
whole.

It will be observed that the case, consisting almost entirely
of drawers, is light. The arrangement of strips around the
drawers, securely fastened at the corners, mnakes the case
strong. Berries can be put into these drawers in bulk, or any
of the boxes in use can be placed in them. They are cheap—
a good carpenter can make fourin a day, complete; the whole
cost, made in the best manmncr, will not exceed $1.50 or $2.00
for a case holding two and a half or three bushels.

Kecping Fruit.—The essential requisites for the successful
keeping of fruit are—i. A proper degree of maturity; 2.
Careful hand-picking to avoid all bruises; 3. Assorting the
ripe from the unripe; 4. An apartment with a low tempera-
ture and free from superabundant moisture; and 5. A pure
air, free from unpleasant odors.

If a house-cellar is employed for this purpose, the fruit-
room should be entirely separated from the rest by means of
a wall for the purpose of excluding all odors, and for more
perfectly controlling the temperature. On this account a cel-
lar under a grain-barn commonly succeeds best, the floor
above being double with a space of air between. A cellar
that is too moist may be rendered dryer by paving with small

9
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or broken stone, and covering this pavement with a coating
of water-lime cement; and by building a single-brick wall
within the common cellar walls, with an interposed space of
air. Windows, hung on hinges on opposite sides, and rolling
blinds, will assist in maintaining proper ventilation and tem-
perature. A thermometer should be constantly kept in the
apartment, which should be at all times near the freezing
point if practicable. If the cellar cannot be kept cool enough
in autumn, the fruit may be left till cold weather in open bar-
rels, in a dry barn or shed opening to the north.

With a few exceptions, winter pears, if well matured, will
keep and ripen in such an apartment without difficulty. There
are a few sorts, however, which will require some days in a
warmer room to finish the ripening process.

Apples may be kept headed in barrels resting on their
sides if needed for spring use. If bedded in baked sawdust,
or soft chaff (the chaff of timothy is best), moisture will be
absorbed, the temperature kept cool and even, and few will
decay. Those required for consumption through winter are
kept best upon shelves. The shelves should be in the mid-
dle, and a passage extend all around, both for ready access
and for ventilation. The shelves may be five feet wide, which
will enable the attendant to reach the middle from either side
without difficulty. There may be three shelves in an apart-
ment nine feet high, with a space of two and a half feet be-
tween each, the lower one being within a foot of the floor. A
board five inches high should extend around the edge of each
shelf. For keeping pears, these shelves should be furnished
with lids or covers to exclude the light; or flat movable boxes
with covers may be placed on the shelves for the same pur-
pose. A better and more compact contrivance for keeping
pears is a series of drawers, occupying one or both sides of an
apartment. Unless the fruit-cellar is a very dry one, these
drawers should be in an unfreezing room above. The size of
the fruit-cellar may vary with the amount to be kept. If the
shelves are five feet wide, and a passage two and a half feet
wide extend around them, a width of ten feet would be re-
quired for the whole apartment. The room may be of any
desired length. A double series of shelves would require a
width of seventeen and a half feet.
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The accompanying figure (Fig. 198) represents the plan of
a simple fruit-room, with shelves five feet wide in the centre,
three in number, one above the other, supported by six posts,

PASSAGE

=T

l : SHELVES for FR UIT

l_ = :

PASSAGE

F1G. 198. —Plan of Fruit Room.

with a passage two and a half or three feet wide all around.
Fig. 199 represents a larger fruit-room, with two series of
shelves, and a row of drawers for pears on each side.
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FIG. 199.—Plan for Larger Fruit Room.

Fruit-houses kept cold by ice are usually too expensive in
construction and too costly in management for general use,
and they are chiefly applicable to the perishable fruit ripen-
ing in summer and autumn. Winter fruit may be sufficiently
preserved in what are termed “cold-air” houses until the
ripening of early strawberries and other small fruits, after
which there is little demand for the supplies of the preceding
year.

The cold-air houses are separate buildings above ground,
built in the following manner: The walls are double, with a
space filled with sawdust a foot thick, and they may be all
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wood, or brick and stone, or have a triple-brick wall, the mid-
dle one with the brick on edge, and all bound together. The
lower and upper floors are double, with the spaces filled with
sawdust. The stone underpinning gives two feet air-space
bencath the lower floor. The fruit-room is cooled by admit-
ting the air from the outside through openings in the under-
pinning and through the lower floor, the warm air above
passing out by a ventilator through the attic, which is sur-
niounted with a cap which will insure an upward current of
air when there is any wind or breeze. A single double-
window affords sufficient light, and the fruit-room is cntered
through double doors set in an entry. .As soon as the fruit-
room is filled in autumn, it is cooled by the admission of
cold night-air, and is kept within two or three degrees of
freezing. To effect this cooling, the plank registers are
opened in the ventilator above and in the lower floor, and air
is admitted through the openings in the underpinning from
without. When the thermometer shows the temperature of
thc room to be near freezing, the openings in the underpin-
ning are shut with close-fitting wooden blocks, and the plank
registers in the lower floor and in the ventilator are closed.
By replenishing the cold air from without when required, the
temperature is kept within two or three degrees of freezing
through winter and spring as long as cool nights continue.

Large, two-story houses may be built for holding several
thousand bushels, the second floor being made of slats to
admit thc air from below The low temperature is more
completely preserved by closing and packing the windows and
doors as soon as the house is filled with fruit, and entering at
the top, by means of outside stairs and a passage through the
attic. These stairs are enclosed from the weather. A ther-
mometer set in a nichc in the lower end of a sliding-rod pass-
ing through the upper floor, enables the attendant to ascertain
the temperature without entering and disturbing the air in the
fruit-room below.

The air of the room may be partly cooled during the warm
weather of summer by opening the ventilator and registers
and admitting the carth-cooled air from the space bene;th the
lower floor. If large quantities of fruit are to be stored, the
floors must be well strengthened with posts and piers. The
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air in well-constructed houses on the cold-air principle has
been kept for five months, through winter, within three de-
grees of freezing.

One of the most convenient modes for gathering, storing,
and keeping apples for home consumption, is in flat boxes.
These are filled directly
from the trces in the
orchard, and they may
be at once conveyed to
an out-building, or piled
up in a sheltered place in the orchard in the way shown in Fig.
200. This mode admits the free circulation of air, and they
may be protected from the weather with a board cover. As
wintcr approaches, they are conveyed to the cellar or fruit-
room without disturbing their contents. Or if they are to be
received in a cold fruit-house, the fresh fruit may be at once
conveyed to it.

When packed away for winter, the boxes may be disposed
of as shown in Fig. 201, and when they are examined for the
removal of decaying speci-
mens, the boxes are taken
down one at a time, and re-
placed in a new pile. It will
obviate the necessity of dis-
turbing or turning over the
fruit for examination, if the
boxes are quite shallow or only three or four inches deep, so
as to contain only a single layer of specimens. They should
have slatted bottoms, to admit the circulation of the cool air.
If the lumber of which they are made is sawed of the right
width, they are rapidly constructed by nailing together. A
convenient size for the boxes is twenty by twenty-four inches,
with slats at the bottom two inches wide and three-fourths of
an inch apart. They will be cheaper for the same contents if
six inches deep; but the fruit is more easily picked over when
in a single layer with a depth of only three inches.

If the boxes are well made they will fit closely together in
the piles, and, if desired, give nearly the same advantages of
protection from currents of air and changes of temperature as
when packed in barrels, while the fruit may be examined at

FIG. 201.—Storing Fruit Boxes.
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any time for the removal of decaying specimens, without
being disturbed from the moment it is placed in the Dboxes
in the orchard until taken out for use. This mode admits the
storing of a large amount of fruit within a small space.

Keeping Grapes.—The great leading requisite for keeping
grapes successfully in winter is to have them wel/ ripened, but
not over-ripe. When grown on crowded, unpruned, unculti-
vated vines, they will be small, acid, and watery, and will
quickly shrivel in a dry atmosphere, and mould and decay in
a moist one; and they will soon freeze if the temperature of
the air goes much below the freezing point. But well-grown
and well-ripened fruit (resulting from good cultivation and
judicious pruning) contains a rich juice, which prevents them
from shrivelling or decaying, and freezing, even at low tem-
perature. Various modes are recommended for packing away
grapes for winter. They all succeed well, if good, well-
ripened fruit is taken, as already mentioned, and they are
placed in a cool and rather dry apartment where they will not
freeze. If packed in boxes, they are less liable to freeze than
when exposed. These boxes should not be of pine, as it im-
parts a resinous flavor. They should, of course, be entirely
free from moisture when packed away. As a general rule
they are not ripe enough unless the stem which holds them
has lost its naturally green color and has assumed something
of the color of the grapes—which will be somewhat purple in
all dark-colored varieties.

Pick when fully ripe, and on a pleasant day. Let them
stand in the grape-house for ten days or two weeks until all
moisture is gone, and the stems are perfectly dry. Then
pack in a small and shallow box about fourteen by ten and
four inches dcep, after cutting out all imperfect berries. Pack
close and tight, and in the manner that the Hammondsport or
Ohio grapes are sent to market, and nail up the boxes. TUse
no paper whatever. I have Isabellas to-day (March 7th) in
fine order, packed this way. They must be keptin a cool and
dry place.”

H. G. Warner, of Rochester, who has kept grapes nearly
into midsummer, lays down four cssential requisites. They
must be ripe, clean, dryv, and cold. They are packed in boxes
containing five, twelve, and twenty-four pounds. They are
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placed in a cellar under his barn, where the temperature is
often twenty-eight degrees through winter. Grapes will not
freeze at this temperature when kept in boxes. He is careful
not to place so many in each as to press upon or crush the
lower ones. The boxesare nailed up and set one upon another,
so as to occupy little room.

In conclusion, the following rules may be presented for
strict observance in keeping fruit:

1. Let the temperature be kept as near the freezing point
as practicable.

2. Keep the temperature as uniform as possible, as an
occasional warm draught hastens decay.

3. Exclude air-currents of any kind not required to main-
tain a uniform degree of cold; hence drawers or covered
boxes are better than open shelves.

4. Keep all odors away from the fruit, especially such odors
as come from badly kept cellars.



CHAPTER X.

FRUITS TO SUPPLY A FAMILY.

THE question is often asked, “ What shall I plant in order
to obtain a full supply of fresh fruit for a family the year
round?” It is difficult to give a precise list, as in some sea-
sons the crop may be many times greater than in others; and
again, some will bear abundantly and others fail in the same
season. The following, however, will serve as an approxi-
mation:

The earliest fruits, about the first of summer, will be straw-
berries. A selection of the most productive sorts, well culti-
vated, with the runners kept cut off, will afford about one
quart a day from each square rod for a month. Three or four
square rods will, therefore, give an abundant supply for a
family. Four or five hundred plants will be sufficient for this
extent of ground. These will be followed by the earliest
cherries, and by currants, raspberries, and gooseberries.
Fifty bushes of each of the two best sorts of currants, one
hundred each of two varieties of raspberries, and twenty-five
bushes of Industry or other good gooseberry, will, if well cul-
tivated, furnish an abundant supply. There are some other
gooseberries now as good or better. One dozen cherry-trees
will be enough. One hundred bushes of the blackberry will
supply two quarts a day for some weeks toward the close of
summer. Apricots, early apples, and early pears, and a few
of the earliest plums, will commence the season of abundance
which, with the later varieties of these fruits, will last till
near winter. Winter apples and pcars, and all the good-keep-
ing varieties of the grape, will continue the supply until
spring. Long-keeping apples, such as the Northern Spy,
Roxbury Russet, and other sorts, if placed in a good, cool
fruit-room or cellar, will continuc often until the commence-
ment of the new supply of strawberries.

To obtain this supply there may be five or six apricot-trees,

ten or twenty of plums, ten or fifteen of summer and autuwn
136
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pears, and as many more of winter varieties, the same num-
ber of summer and autumn apples, and from twenty-five to
fifty trees of winter apples. Forty or fifty peach-trees and
the samc number of well-managed grape-vines will contribute
materially to the variety and excellence of the supply. One
hundred grape-vines in a well-cultivated vineyard will be sutfi-
cient to furnish all the fresh grapes wanted by a large family
through the autumn and early winter months.

The extent of ground required will be about ten or twelve
square rods for the different summer fruits, and an acre and a
half or two acres more for all the others except the winter
apples.

PiLAN OF A FRUIT GARDEN.

The accompanying plan (Fig. 202) of an acre fruit garden
shows the number and disposition of the trees of each kind.
It is represented as a sqguware, but may be varied in form to an
oblong shape, planting about the same number of trees in
fewer or more rows, as the case may be. Itisso arranged that
although the trees are of different sizes and at different dis-
tances, the rows run both ways, and admit readily of horse-
cultivation. The plums are placed in a row at one side, in
order that pigs and poultry may be confined cxclusively among
them during the season of the curculio, which proves one of
the most efficient means for its destruction; and in connection
with knocking on sheets, will afford good crops under any cir-
cumstances, if fully and efficiently applied. A movable or
hurdle-fence, separating the plums from thc rest of the trees,
renders the remedy many times more efficient than if these
animals were allowed the whole range of the fruit-garden. In
some places, where the curculio is particularly destructive,
cherries and early apples are also attacked; in which case,
as these fruits are next to the plum row, all may be included
in the pig-yard, if desired.

Autumn and winter apples are not required in an enclos-
ure of this kind, and the early sorts are placed here only to
protect them from being stolen, besides the reason last named.

Pears may be planted with standards and dwarf together
in the same row, the dwarfs bearing and flourishing while the
others are coming forward; or they may be placed in separate
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rows. The peaches, if in rows twenty feet apart, and twelve
and a half feet in the row, will have quite enough room at any
age, provided the long limbs are #hinned-inz from the outside
every two or three years. With this care, apples may be
planted much nearer than usual. None of the trees stand on
exact squares; the importance of preserving straight rows
for cultivation being greater than the form of the space oc-
cupied by each tree. When rows are wide apart, less room
is needed between the trees in the rows.

FORGGRBORER NG  Plums.
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F1G. 202.—Plan of Fruit Garden,

By the arrangement we have here planned, the following
trees may be planted on an acre, namely:

15 plum-trees, I row, occupying 2o ft.—13 ft. in the row.
16 cherry-trees, 5 @ “ 40 26 “
8 early apples, | “ 25% g - “
16 standard pears, | " w |28 ™ “
29 dwarf do. {3 40 { 13 5
48 peach-trees, 3 “ “ 60 “ g - N
45 raspberry, g & - 4" 4 - “
45 gooscberry, r - - e 4 “ .
45 currant, P« 8 4" 4 0« “
10 native grapes, T - < 2" 2 * “

In all 132 trees, besides, the raspberries, currants, goose-
berries, and grapes.
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As every cultivator would make a different selection, and
different sections of the country will make this necessary,
see page 142 for directions upon this point. It is hardly
necessary to occupy space here on this subject, except to re-
mark that varieties ripening in succession should be sought,
when a family supply is the object.

It may occur to some as an objection, that too much space
is given to cherry-trees. There will be, however, a decided
advantage from the abundance of light and air for the trees,
in diminishing the tendency to 7of in the fruit, one of the
most serious drawbacks in cherry culture. More room is
given to dwarf pears than usual, on account of their proximity
to the standards.

All kinds of trees may be made to conform in some degree
to the room allotted to them, by thinning in the exterior oc-
casionally.

It may be stated that each side of a square acre is about
209 feet, and that the preceding measurements of distances
will all come out in accordance with the plan.

There are many who would like a larger fruit garden.
The following numbers and distances are accordingly given,
the mode of arrangement being the same as in the preceding
plan—each side of the two-acre lot being 295 feet.

40 plums, nectarines,

;s i ft.—1¢g ft. in row.
and apricots, } 2 TOws, occupying 40 15

40 cherries, B “ e - 5™ “
10 early apples I . ge. * JFo ™ “
4o standard pears, 2 “ 40 “ 15 “ “
8o dwarf do. 2 “ 20 71 “
8o peaches, 4 = 8 “ 15 “ “
11 raspberries,

5o currants, 3 “ " e “ il ¥
25 gooseberries,

10 native grapes, 1« « e Y. @o -~

Strawberry-bed, 13 feet wide, 295 feet long.

The grapes are near the wall or fence, and, having the
strawberry-bed and small bushes in front, are not shaded.
A fruit garden in this size furnishes 290 trees, ten grape-
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vines on a trellis, and 216 raspberry, currant, and gooseberry
bushes, with ample space for a strawberry-bed, a portion of
which should be prepared each year for planting anew, say
four feet wide, which will leave eight feet for bearing-beds,
and give new plantations every third year.

How 1o OBTAIN FRUIT QUICKLY ON NEW PLACES.

This is an inquiry that often occurs in the minds of many
owners of new places, or who have built new houses on un-
improved spots. We can inform such residents that much
may be done toward an immediate supply with proper selec-
tion and management, and that the assertion which they often
hear, that “it will take a lifetime to get fruit” from a new
plantation, is an absurd error.

The quickest return is from planting Strawberries. If set
out early in spring, they will bear a moderate crop the same
season. We have repeatedly obtained fine ripe berries seven
weeks from the day they were set out. The second year, if
the bed is kept clean, the product will be abundant. Wil-
son’s Albany will safely yield any year a bushel from a square
rod, or about two quarts a day for half a month.

Gooscberries, Currants, Raspberries, and Blackberries all bear
at about the same period from the time of setting out.
Good-sized gooseberry plants, say a foot and a half high, will
give a good crop for bushes of their size the second year.
We have had a bushel of Cherry currants the third summer
after setting out quite small plants, from a row thirty feet
long. A bush of Brinckle's Orange raspberry has been known
repeatedly to bear about a hundred berries the same year that
it was transplanted —the fruit, however, was not full size.

Duwarf Pears of the right sorts, and under right manage-
ment, come quickly into bearing. The most prolific sorts
give somc returns the sccond year, and more afterward.
Among the dwarf pears which bear soon are Louise Bonne
of Jersey, Doyenne d’Eté, White Doycnne, Giffard, Fontenay
Jalousie, Josephine de Malines, etc. The following sorts bear
nearly as early on pear stock, viz.: Bartlett, Seckel, Winter
Nelis, Washington, Onondaga, Howell, Passe Colmer, Juli-
enne.
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Grapes afford fruit soon—usually beginning to bear the
sccond and third year. The Concord, the Niagara, and Dela-
ware are particularly recommended.

Dwarf Apples should not be entirely overlooked in the list
of early bearers. Half a peck per tree is often obtained the
third year from the most productive sorts.

Standard apples vary greatly in the matter of the age at
which the trees bear fruit,—some producing a few at as early
as four or five years, while others rarely do so until ten or
twelve years old. For a record of a number of sorts see
page 245.

A good supply of all the preceding will be sufficient to
furnish a family with these wholesome luxuries from within a
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FIG. 203.—The Circle of Fruits.

year or two of occupying entirely new premises; and will not
only add greatly to the comforts and attractions of home, but
contribute materially to the uniform health of the occupants.

The accompanying Circle of Fruits, Fig. 203, shows at once
to the eye what kinds make up the yearly supply through the
several months, varying of course with a difference in lati-
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tude, and, through winter and spring, with the skill employed
in preserving from decay.

As some varieties of all kinds of fruit do better in one sec-
tion of the country than in others, it is important that intend-
ing growers should select the proper sorts for their locality.
This book aims to describe all of the fruits grown in the United
States, of any value, and while in very many cases the places
where they are sure to do well is given, it is manifestly im-
possible to treat this matter satisfactorily. In all cases,
therefore, it is advised that parties apply to the Agricultural
Experiment Station of their State, for information and advice.
Such applications are always courteously received and
promptly answered. A full list of these stations will be
found in chapter xv.



CHAPTER XI.

MANAGEMENT OF NURSERIES.

IT is impossible in a work like this to give full directions
for the raising and management of young trees in the nur-
sery. Every one who buys trees should know when they have
been properly cultivated; and as some planters prefer to raise
their own trees, a few leading directions will be laid down for
the guidance and assistance of such as wish to become more
fully acquainted with nursery management.

Soils.—The first great requisite is the selection of a suit-
able soil. More depends upon such selection than at first
glance would seem possible. At least ten thousand good trees
may be raised on an acre—worth, at twenty cents each, two
thousand dollars. If the soil is perfect in every respect, and
the other requisites of good stocks, transplanting, and cultiva-
tion, are attended to, there will be no difficulty in raising this
amount. But if the soil be wet or sterile, or otherwise un-
suited to the purpose, none of the trees can be good; one-half
or nine-tenths may be stunted, crooked, and unsalable; the
rest will perhaps not sell at half-price. While, therefore, a
poor soil should not be accepted on any terms, it would be
better to pay a hundred dollars yearly rent, if necessary, to
secure one in perfect condition. A light or sandy soil will
raise peach and cherry trees and often apples, and it may be
worked with great ease and in all kinds of weather; but for
standard pears and plums a stronger or more clayey soil is
absolutely essential, and if properly underdrained, is often as
good for all other trees. Every complete nursery, therefore,
should either consist wholly, or in part, of a strong loam or
loamy clay, which in general will require previous thorough
tile draining. The necessary fertility given to such a soil will
be retained several times longer than by light gravel or sand.

Nothing is commonly better than old pasture for the com-
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mencement of a nursery. It should be ploughed twice or
more until made perfectly mellow, which should be done the
previous autumn if for planting in the spring. Or if turned
over in the spring with the largest double plough to a depth
of a foot or more, by means of three yoke of oxen, it will gen-
erally be found in a fine condition.

If the soil is not rich enough without manuring, it is better
to apply the manure a year or two beforehand to other crops,
or else to apply old rotted or composted manure. An appli-
cation of wood-ashes at the rate of forty or fifty bushels per
acre, if fresh, or a hundred or two, if leached, is often useful
and sometimes eminently so. These ashes are well applied if
mixed with the compost at the rate of one-tenth or one-twen-
tieth of its bulk.

Laying QOut.—Nurseries should be laid out so as to admit
of horse cultivation. For this purpose strips of land twelve
feet wide should be left on opposite sides of the nursery, at
the ends of the rows, for the horse to turn about upon. Cross
alleys should be left at convenient distances for carting out
the trees and for the registry of the different kinds in the
rows. The length of the rows between these alleys will de-
pend somewhat upon the size of the nursery, varying from
one hundred to three hundred feet.

Shelter.—In selecting a site for a nursery, the sweep of
prevailing winds should be avoided; as in very windy places
the young shoots from buds and grafts are apt to be blown or
broken off, and the young trees bent or inclined. If neces-
sary, belts or screens of evergreens may afford shelter from
strong winds, not being placed, howcever, near enough to
shade the trees, nor to injure their growth by the extension of
their roots. On the other hand, low and sheltered valleys,
being more liable to sharp night-frosts, are objectionable for
the site of a nursery.

Fences and other barriers which cause large snow-drifts
and a conscquent breaking down of the young trecs, should be
avoided as much as practicable.

Seeds and Stocks.—The successful growth of the young
nursery-trees depends cssentially on good, vigorous, and
healthy stocks. Seeds from healthy and vigorous trees,
should, therefore, })e always selected. It is common, in rais-
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ing apple-seedlings, to procure pomace from cider-mills;
wash out the seeds and plant promiscuously. If the strongest
seedlings only, thus obtained, are selected for setting out good
trees would be the result; but it would be better to obtain
apples for this purpose from trees of known hardiness and fine
growth. The same remarks will apply to the selection of
pear-seed and cherry, plum, and peach stones.

Different modes are adopted for obtaining apple-seeds
easily from the pomace. The following is similar to that
used by most nursery-
men. Make a box five
feet wide, eight or nine
fcet long, and ten
inches deep (Fig. 204);
leave the lower end, /.
one inch lower than the
sides, for the water to
flow over. Place this box in the bed of a brook or stream, on
cross-bars or scantling, with a dam above to collect the water
into a trough carrying the water into the box, and project-
ing six inches over it. This trough would be made of boards
twelve inches wide nailed together, and the stream should
be large enough to nearly fill it when flowing gently. To
prevent the water from dashing into the box too furiously,
two boards are first nailed together as shown at 4, one board
being eighteen inches by two feet, and the other eighteen
inches by one foot. The longer board is placed on the top of
the spout, and the shorter at right angles across the lower end
of the spout. Thisserves to throw the water perpendicularly
downward into the box, and at the same time to spread it out
into a thin sheet. By moving this board up or down the
spout, the quantity of water pouring into the box may be
easily controlled.

One man stands on the board ¢, which extends across the
box; and the other carries and deposits the pomace (well
pounded to pieces) into the box at &, one or two bushels at a
time. The man on the box then stirs the pomace rapidly with
a four-tined fork, and throws out the straws. The pomace
floats over the lower end (which is an inch lower than the
sides), and the seeds fall to the bottom. A few back-strokes

10

FI1G. 204.— Apple-seed Washer.
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from the lower end of the box assist in the separation of the
remaining pomace. In washing a “cheese” that contains a
bushel of seed, it is usual to wash it two or three times, by
using a scoop-shovel. Afterward, the last cleaning process is
given to it by placing the whole in a box, and then scratching
a four-tined fork through it a few times. A little experience
will enable any one to judge accurately of the proper quantity
of water to turn on, so as to make rapid work and not carry
the seed over the box.

The pomace, fresk from the cheese, should be drawn and
placed on a board platform beside the box, and then plenty of
water thrown upon it, until it is thoroughly soaked. This
will render it easily beaten to pieces with a hoe. The pomace
should never remain in the cheese over twenty-four hours, as
it soon ferments and the seed is spoiled.

The best stocks for raising standard cherries suited to the
eastern portions of the Middle States are procured from the
Black Mazzard, which is the original type of the heart varie-
ties. The fruit is to be collected when fully ripe by shaking
or beating off on sheets placed below—the pulp washed off
and the stones mixed with alternating layers of sand, and
kept exposed to freezing and thawing until early the follow-
ing spring. They are then to be planted out in nursery beds
or thick rows. The spring following they may be trans-
planted to the permanent rows of the nursery. If the stones,
after being washed from the pulp, are to be carried to a dis-
tance, they should be dried in the shade for a few days to
prevent moulding. But the drying process should not be
continued, as a few weeks’ exposure to air will lessen or de-
stroy their power of vegetating. Plum and peach stones may
be similarly treated; but peach-stones do not as soon become
injured by exposure to air as those of the smaller fruits.
Plum and cherry stones keep well through winter, after being
mixed with sand, by placing them in shallow pits only a few
inches deep, and covering them with flat stones. They start
very early in spring, and should be planted the moment the
frost is out of the ground.

For dwarf cherries the seeds of the Mahaleb are used, and
are treated precisely as those of the Black Mazzard already
described. In the Western States the Mahaleb succeeds bet-
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ter as a stock than the Mazzard; and the Morello stock, which
is still hardier, answers the purpose well where the others
fail, although the heart varieties, when budded into it, do not
take readily unless these stocks are in the most thrifty con-
dition.

Dwarf apple-trees are obtained by budding the common
varieties on the Paradise or Doucin stock. The small Para-
dise apple, which grows but little larger than a currant-bush,
reduces the size of the apple-tree worked upon it so as not to
grow more than six or eight feet high, and to bear in two or
three years. The Doucin stock is larger, and forms an apple-
tree intermediate between the dwarf and the common stand-
ard. Both of these stocks are raised by layers or stools, and
are commonly imported from Europe by nurserymen.

The French quince, which is employed as a stock for work-
ing such varieties of the pear as succeed well upon it to form
dwarfs, is obtained by stools, layers, and cuttings. When
cuttings are wanted they should be made in autumn, about
ten inches or a foot long, and either planted out the same
autumn or very early the following spring. They should be
set in a compact soil, the earth closely pressed about them—
the tips projecting an inch or two above the surface. They
generally fail in a light or gravelly soil. If set out either in
autumn or spring they should be covered with an inch or two
of fine fresh manure. This protects them from the cold
through winter, and preserves the moisture of the ground in
hot weather. Many of them will take root and grow, and
should be taken up in the following autumn, and heeled in
and covered, ready for setting out in the nursery rows in
spring.

Planting Seeds.—Seeds are usually planted in thick seed-
beds for the first year—especially those of the apple, pear,
plum, and cherry. The ground should be rich, mellow, and
in perfect condition. As a general rule, the depth should be
from three to five times the length of the seed—heavy soils
requiring less depth than light ones. If there is much clay
the surface should receive a sprinkling about half an inch
thick of fine manure to prevent the formation of acrust. The
seedlings should not be so thick as to retard each other’s
growth. The ground should be kept constantly mellowed
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throughout the summer to promote as free a growth as
possible.

The seedlings should be taken up in autumn, and either
heeled in or packed in boxes with fine compact moss. Be-
fore setting out they should be carefully assorted, so that
a uniform size may be in each row and no irregularities
or gaps occur. Before setting out, the tap-roots should be
shortened and the tops reduced. All imperfect or doubt-
ful plants should be rejected, in order to save the useless
labor of transplanting those which will not grow or take
the bud.

Seedlings which have a single slender root, as the apple,
may be transplanted expeditiously with a dibble, which may
be easily made of an old spade-handle shod with
sharp iron as in the annexed cut (Fig. 2o05).
Other forms of this handy tool may be purchased
as Fig. 206.

The soil being previously deep and mellow, this
instrument is thrust down by the side of the
stretched line, finishing the whole by a few slight
lateral motions of the hand, then thrusting in the

FDIﬁ;bTS' seedling held in the left hand

and pressing the earthverycom-
pactly about it with the same tool. Great
care is to be taken that the hole be entirely
and closely filled, and that no cavities are
left among the roots below.

If the weather be dry, it will be well
to immerse the roots previously in mud;
and in any case but few plants should be
left exposed to the air at a time.

If the seedlings be valuable, as those of the pear, or have
broad branching roots like the French quince, they should be
set out with a spade—a trench being previously cut by the
line for this purpose, or a straight furrow made by a skilful
ploughman before the line is stretched. One man holds each
successive seedling with the hand, placing it close to the line,
while the other covers the roots with a spade, moving back-
ward in the row.

Seedlings may be set out in the nursery row in autumn if

F1G. 206.—Dibble.
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perfectly hardy and the soil is not subject to heaving by frost;
but, as a general rule, it is safer to do all the transplanting in
spring. Pear stocks should be set out very early in the
spring, to prevent check in their growth, and to admit of
budding the same season.

The age for setting out seedlings must depend on circum-
stances. Yearlings, if strong and vigorous, are always the
best, and it is extremely desirable that they grow with suffi-
cient vigor to be budded the same season. If the budding
has to be deferred, a whole year of time, cultivation, and
care is lost—more than enough to overbalance the additional
cost of the best stocks.

Cultivation.—The soil in the nursery should be kept per-
fectly clear of weeds and in a state of constant cultivation—
especially during the early growth of the seedlings and young
trees. Hand-hoeing is expensive, and is only needed for the
extirpation of weeds, and occasionally, when performed with
a pronged hoe, for loosening the clayey soil between the trees.
The horse should be kept constantly going, either with the
plough or cultivator. Careful hands should be employed for
this purpose, who can run closely to the rows without injuring
the trees. Short whiffletrees should be used with the strap-
traces passing the ends as figured in a previous chapter. If
the plough is used it should run shallow when near the rows.
It is a useful implement for turning the soil away from trees
before hoeing out weeds; and it may be also used for throw-
ing a slight covering of mellow soil against them to cover up
weeds as they are just appearing at the surface.

Budding and Grafting.—Root-grafting is extensively prac-
tised by nurserymen for the apple. The mode of its per-
formance is described in Chapter III. In setting out the
root-grafts great care should be taken to pack the earth
closely around them. Leaving cavities below, which is not
unfrequently done by careless workmen, is sure to result in
their failure. Root-grafting the pear only succeeds when
strong seedlings, with well-branched roots, are taken, and the
whole plant used, inserting the graft at the collar and wrap-
ping with muslin plasters.

Nearly all other stocks are budded. The time for budding
varies much with the kind of tree, and with its condition. To
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prove successful, it must be done when the bark of the stock
lifts freely from the wood, and also when the inserted buds
have been sufficiently matured. The cherry, in general, re-
quires budding on the Mazzard stock, about midsummer; but
sometimes the growth of the stock continues so late that it
may be done near the close. The Mahaleb continues to grow
later, and the budding may be correspondingly deferred. On
the common stock the plum requires early budding; the wild
or Canada plum, used for dwarfing, continues to grow much
later. The operation may be performed on the apple at any
time between the maturity of the inserted buds and the de-
crease in the growth of the stocks. The same remark will
apply to the pear on pear stocks; as the latter is frequently
struck with leaf-blight, which at once checks growth, it is
safest to bud the standard pear only. The peach and the
quince are worked from the middle to the close of summer and
the beginning of autumn. As the removal of leaves from a
tree in full growth always checks it, the stocks should have
the side-shoots cut away to facilitate the operation of budding
when necessary, some weeks before it is done, that they may
recover entirely from its effects and be in a vigorous condition
for the lifting of the bark. If this has not been seasonably
attended to, it may be performed without detriment the same
day the buds are inserted, cutting away as little as may be
convenient.

It is hardly necessary to remind the operator of the impor-
tance of securing good, well-ripened, strong buds; of keeping
the shoots well shaded and fresh during the day; and of care-
fully registering every variety, both by tally stakes at the
ends of the rows and in a book kept for the purpose.

The best and handsomest trees are made when the buds are
inserted within two or three inches of the ground. Dwarf
pears should be budded at the surface. Crooked growers are
sometimes worked on straight stocks three or four feet high.

Where buds fail they should be rebudded if the stocks
will admit; but if not, they should be grafted the following
spring.

In heading-down budded stocks in spring it is important
that it be done quite early or before the buds swell, especially
for the pear, plum, and cherry, which are severely checked in
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growth by the loss of growing buds or foliage. For the same
reason all other sprouts, except from the inserted bud, should
be kept constantly and closely rubbed off.

About midsummer or a little later the projecting stubs
(already mentioned in Chapter IIL.) should be carefully pared
down to the growing shoot. The sooner this work is done
the better, that the cut surface may heal over, provided the
shoot has become strong enough to prevent the danger of
breaking out.

Digging or Lifting the Trees.—When nursery-trees have
grown sufficiently for removal and transplanting, they may be
taken up any time between the cessation of growth in autumn
and its recommencement in spring, when the air is not freez-
ing and the ground is open. If a whole row is to be lifted at
a time, the labor may be be lessened by first ploughing a fur-
row away from the row on each side. Then two spades made
of steel and strong enough to bear the full weight of a laborer
are placed on opposite sides of the tree at a distance of a foot
or more from it. The blades, which are at least fifteen inches
long, are thrust downward to their full length into the soil
under the tree. A lifting motion raises it with the principal
roots entire. Spades for this purpose, costing several dollars
each, are manufactured only by the best edge-tool makers in
the country. DBefore or at the time of remowval the trees
should be marked with wooden labels furnished with copper
wire to fasten them to the limb. They are made of pine or
other suitable wdod, about half an inch wide, three inches
long, and one-twentieth of an inch thick. A very thin coat-
ing of white-lead paint applied just before writing the name
with a common black-lead pencil renders the letters perma-
nent; but they will last a year or two if the letters are written
on a moistened surface. If written dry they wash out in a
few weeks.

Packing for Transportation.—Millions of fruit trees are every
year purchased by the farmers of our country. A large ma-
jority of these are conveyed long distances from the nursery
by railway. Much of their safety from injury on the road,
and their consequent success when set out, depends on the
manner of packing. Trees may be packed so as to open from
the bundle or box, after being tumbled over iron rails a thou-
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sand miles or more, as fresh, plump, healthy, and uninjured,
as the moment they were lifted from the mellow soil; and
they are sometimes packed so as to become bruised, barked,
and hopelessly shrivelled before they have travelled a tenth
part of that distance.

Whether encased in bundles or boxes, it is absolutely es-
sential that trees be protected from bruising, and that the
roots be kept constantly moist from the moment they are dug
up till they reach their destination. The first-named object
is accomplished by sprinkling straw through every portion of
the mass of trees; and the latter by first dipping the roots in
an artificial bed of thin mud, and then imbedding them in
damp moss. Themud or the moss alone may answer for very
short distances (the moss should, however, never be omitted);
but as there are frequently unexpected detentions, the best
nurserymen always pack about as well for a journey of fifty
miles as for two thousand. The additional labor is but small
—the benefit may be great.

Packing in boxes, which is always best for long distances,
does not require so much practice, although as much care, as
in bundles. If the trees are all well encased in straw, or prop-
erly protected by it on every side and through every part;
the roots shieded from the dry air as already stated; and suffi-
cient pressure given to them to prevent chafing and rattling,
they cannot become easily injured. The boxes need the
additional strength of iron hoops at the ends and, if eight or
ten feet long or more, at intervals between.

Tv pack a bundle or bale, first provide two simple blocks of
wood, like that shown in Fig. 207, into which two diverging
stakes are inserted, loosely, so as to be withdrawn easily.
Place these a few feet apart, to form the trough
for building the bundle. Lay the trees in this
trough, perfectly parallel, and with the roots
together, sprinkling straw among the stems
and branches, and damp moss among the roots
as the bundle progresses, until enough are ready. Fifty me-
dium-sized trees will makea fair-sized bundle. Then tie it up
with three or four twisted-straw bands, as tightly as one man
can conveniently draw. This may be facilitated by using first
o broad leather strap to draw the bundle together. The strap

F1G. 207.
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may be two inches wide, eight feet long, with a buckle. The
bundle is then ready for receiving the straw.

Next, place upon and across the little truck or wagon repre-
sented in Fig. 208, four strings or cords, then a layer of rye-
straw, to form the outside coating. As the bundle is longer
than the straw, the latter must be spliced, which is effected
by first placing a layer toward the place for the roots of the
trees, and then another layer overlapping this, toward the

tops. Place within the side-boards other portions of straw,
and finally cover the top, observing now to lay the straw first
on the tops, and lastly on the roots. Then tie together the
ends of each of the four strings, which will hold the straw in
place. Raise the bundle a few inches by placing beneath it
short pieces of scantling, to admit the passing the cord under
Then apply the rope connected with the windlass,
as shown in Fig. 208, by simply passing it once
around the trees. A few turns of the crank will
draw the bundle with great force compactly together
—at which place pass a strong cord (one-fourth or
one-third of an inch in diameter) and secure it by
tying. Slacken the rope; move truck a foot, tighten
the rope again, and add another cord. In this way
proceed from bottom to top, till the straw is so
firmly secured by the cords, that no handling, how-
ever rough, can displace it. By tying each coil, the
rest will hold the straw if one happens to beconie
worn off or cut. Add moss to the exterior of the
roots, encase the moss in damp straw, and sew on a
piece of strong sacking or gunny-cloth, and the
bundle is completed, as shown in Fig. 209.

The former practice among nurserymen was to draw the
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bundle together by dint of stout pulling by hand; but the
present mode, by the use of a windlass, is not only many times
more expeditious but much better—as it was formerly almost
impossible to bind on the straw in so firm and secure a man-
ner as to withstand all the thumps and rough-and.tumble
handling of modern railway hands without displacement.

The following dimensions may be useful to those who wish
to construct this packing machinery; windlass three feet high
to top; posts fifteen inches apart inside; cylinder four inches
in diameter; rope about eighteen feet long. The truck is
about two feet wide between the wheels, eight feet long; the
axles six feet apart; wheels seven inches in diameter.

When trees are always boxed, they may be secured advan-
tageously in small bundles by this mode for placing in the
boxes.

Convenient dimensions for boxes, where large quantities are
to be packed, are two and a half feet square and nine feet
long. They should be made of light and stron® boards, and
if sound half an inch in thickness will answer. Four series
of battens will be necessary for the length—two at the ends,
and the others at intervals of three feet between. Good bat-
tens are made of elm or other wood of equal hardness and
toughness, which may be sawed for this purpose into strips
two and a half inches wide and an inch and a fourth in thick-
ness. When the boards are well nailed to these battens, the
whole forms a stout box. When closely and solidly packed
the 1id is nailed on, and iron hoops are nailed on the outside
against every batten, and extending around the box. The
direction is then written distinctly with a mixture of lamp-
black and turpentine, or of lamp-black and rock-oil. The
following materials should be procured beforehand for pack-
ing: Boxes, with iron straps or hoops for the corners; moss,
for the roots; straw, for the tops; labels, for designating the
sorts; flag, oziers, or rye-straw, for tying bunches; large
labels of cloth, parchment, or wood, for designating bunches;
lamp-black and turpentine or rock-oil, and brush for marking
boxes. If the trees are to be packed in bales or bundles, pro-
vide long straight rye or other straw, baling-cord, gunny-
cloth or Russian mats, sewing-twine, large packing-needles,
directing-labels, white-lead paint, and soft pencil.
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After the crop of nursery-trees is removed from the ground
another one should not be planted in the same place until the
soil has fully recovered from the exhaustion of the first. An
intermediate crop of clover turned under for manure is found
useful. There should be an interval of at least two or three
years before occupying the ground again with nursery; al-
though a less time is often given in connection with heavy
manuring.



CHAPTER XIl.
INSECTS AND DISEASES.

INSECTS are among the most formidable enemies to success-
ful fruit-culture. It has been computed that the losses occa-
sioned by the curculio alone amount to at least a million of
dollars annually. Planters are deterred, by the attacks of
this insect, from attempts to raise the apricot, nectarine, and
plum: and the market supply of apples and pears is much dis-
figured by it. The apple-worm is becoming scarcely less
formidable. As a general rule those remedies are of little
value which attempt merely to re¢pe/ insects without destroying
them at once. The first question, therefore, which may be
properly asked when a remedy is proposed is—does it kill the
insect?

While it is believed most of the injurious insects and the
more common diseases which are met with by the fruit-grower
will be found treated of in this chapter, there are others which
occur less frequently, or become serious in their effects in
restricted localities, which it has not been considered neces-
sary to treat of here. In all such cases advice should imme-
diately be sought from the State Agricultural Experiment
station. (For list see chapter xv.)

DESTRUCTIVE INSECTS.

Tent Caterpillar (Clisiocampa Americana).—This has been a
most serious enemy to the apple, and some other trees, in
most parts of the country. It has its seasons of increase and
decrease. Some years it has nearly stripped whole orchards;
and again it has diminished in numbers in successive years,
till few could be found.

There are many species which feed on the apple-leaf; but
the one here alluded to is that known as the commion orchard

caterpillar, which is hatched in spring as soon as the leaf-buds
156



INSECTS AND DISEASES. 157

begin to open. At this time, it is not the tenth of an inch
long, nor so large as a cambric needle, but it continues to
increase constantly in size for several weeks, until two inches
long and a quarter of an inch in diameter. During this
time the colony spins a silken nest between the forks of the
branches, which forms the home of the caterpillars. From

FiG. 211.—Moth of Tent
Caterpillar.

Tent Caterpiliar.

thence they issue in early morning and forage over the tree
during the day, retiring in the evening for protection at night
(Fig. 210). It then spins a cocoon and passes tothe pupastate.
In the latter part of summer it comes out a yellowish-brown
miller (Fig. 211), lays its eggs, and dies. The eggs are
deposited in cylinders or rings, containing three to five
hundred each, encircling the smaller branches, and usually
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within a few inches of the extremity. The accompanying
figures (Figs. 212 and 213) represents one of these masses of
eggs of the natural size. They remain through the winter,
protected from the weather by a vesicular water-proof varnish,
and hatch in spring, as just stated. Each collection of eggs
makes a nest of caterpillars.

One nest is enough to defoliate a large branch, and when
several are on a tree, the size and the quality of the fruit are
seriously lessened.

The best mode for their destruction, is to cut off the small
branches which hold the eggs during autumn or winter, and
commit them to the fire. The most convenient implement
is a tree-pruner (see page 102), or a sharp hooked knife,
on the end of a pole, will answer nearly as well. The eggs
are seen at a glance, after a little practice. If this work is
done just at the moment the eggs are hatching, it will be
equally efficacious, and the webs or downy covering& of the
young insects render them conspicuous. Every nest of eggs
thus removed, which is done in a few seconds, totally prevents
a nest of caterpillars in the spring, and is far more expeditious
and effectual than the usual modes of burning the nests, or
brushing off the caterpillars with poles, brushes, or washing
them with soap-suds, lye, or whitewash at a later period.

This caterpillar is sometimes confounded, by superficial
observers, with another insect, known as the Fua// Il e¢b-worm,
which hatches out, not nearly in the spring, but after mid-
summer. Both make a web or tent; but the Fall Web-worm
has a wider range of trees for its food. It spins a cocoon late
in summer, and does not come till the following summer.
The moth or miller is white, and it deposits its eggs in an
irregular mass on a leaf, where they soon hatch and the larvae
begin their work.

Dr. Fitch says: “If sulphur be dusted upon the leaves it
increases the appetite of the caterpillars, whereby they eat
the leaves more greedily and grow more rapidly. Yet it has
been published as a remedy for these caterpillars, to bore a
hole in the trunk of the tree and fill it with sulphur!” The
best remedy is to be on the lookout for the eggs of these
caterpillars.

After the caterpillars have hatched out in the spring, they
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at once make their presence visible, and should then be burned
out with some tow or waste of any kind, steeped in kerosene
and wired at the end of a long pole. This should be done
early in the morning or late in the afternoon, at which time
they will be found clustered within their webs.

Forest Tent Caterpillar (Clisiocampa sylvatica).—This insect
resembles in some particulars the tent caterpillar (C. Ameri-
cana), but differs in being less confined to nests, and in the
markings of the larva and moth. The middle of the back of
the larva is marked with a row of small spatula-shaped white
spots, while in the common tent-caterpillar the back has a
continuous white line. On the perfect insects the former is
darker between the bars of the wing; on the latter the wings
are lighter between the bars. It appears only occasionally in
large numbers. In the year 1867 it was quite destructive in
Western New York, and received the erroneous name of
“ Army-worm,” the true army-worm being a Southern insect,
which destroys large fields of grass.

Like the common orchard caterpillar, the miller deposits
its eggs in the form of a ring or cylinder, on the young twigs;
but instead of the rounded form given to the mass
of eggs of the orchard caterpillar, the eggs of the
forest caterpillar form a distinct even-sized cylinder,
with square ends, as in Fig. 214. Each mass contains
about three or four hundred eggs. The eggs are
small, about the twenty-fifth of an inch long and
the fiftieth part of an inch in diameter. These eggs
are deposited about midsummer and the larvee
hatched early in the following spring. They are
very hardy, and endure any cold snap that follows. _
They commence spinning a web wherever they go.  Fic. 214,

The forest caterpillar spins a web close to the tree,
but as it grows larger it wanders far away, and hence is gener-
ally supposed to have no web. Inits travelsitgenerally selects
smooth surfaces, and seems to have a special liking to the
cap-boards of board fences. It often swings down on a web
from trees, and when numerous in forests proves quite annoy-
ing to persons traversing the woods. It devours the leaves of
different kinds of trees, but seems to prefer the basswood, of
which large trees have been stripped entirely bare. In the
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orchard it is particularly destructive to the foliage of the
apple. On account of its wandering character it is more
difficult to attack and destroy in masses, and for this reason
more care should be taken to cut off and destroy the rings of
eggs before they hatch, in the orchard trees when they are
found.

Several insects prey upon this caterpillar, and commonly
keep it in subjection, except during those occasional years
when it appears in the greatest numbers. But generally “ these
cannibals and parasites do their work so effectually that it is
seldom exceedingly numerous for more than two successive
years in one locality.”

Yellow-necked Caterpillar (Datana ministra).—The larva of
this moth, which usually appears in July or August, when
full grown is from an inch and a half to two inches long, and

FIG. 215, FIG. 216.

is so voracious that if undisturbed they will soon defoliate a
good-sized tree. Though they spin no web, they have a
peculiar habit of collecting together in masses in the notice-
able position shown in Fig. 215. At such times they may
easily be destroyed by burning. The perfect insect is shown
in Fig. 216.

The Round-headed Borer (Saperda candiday.—This insect
enters the tree and cuts into the solid wood near the surface
of the earth. Itis a dangerous enemy; for while only a few
small holes are perceived in the bark outside, it may have
perforated the wood internally in all directions and reduced
it to a mass of powder

Not only the apple-tree, but the quince, mountain-ash, and
hawthorn suffer greatly from the attacks of this insect.
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The perfect insect is a brown-and-white striped beetle
(Fig. 217), about three-fourths of an inch long, which flies
at night. It deposits its eggs late in
spring or the first of summer, in the /}
bark near the surface of the ground, '
and sometimes in the forks of the /
branches. The first indication of its
presence is the appearance of nu- “
merous small round holes, as if the \‘
bark had been perforated by buck- Lk
shot. These holes will soon become :
more visible by the ejected dust. FIG. 217. ~Apple-tree Borer.

Dr. Fitch gives the following distinct account of this insect:

“The beetle comes abroad in June, and drops its eggs under
the loose scales of the bark, low down near the surface of the
earth. The worm which hatches therefrom eats inward
through the bark, till it comes to the wood. It there remains
feeding upon the soft outer layers of the wood, and thus ex-
cavating a shallow round cavity under the bark, the size of a
half-dollar; though where two, three, or more worms are
lodged in the same tree, as they always preserve a narrow
partition between their cells, one never gnawing into that of
another, these cells by crowding upon one another become of
an irregular form, and almost girdle the tree. The cell is
always filled with worm-dust, crowded and compacted to-
gether, some of which becomes crowded out through a crack
in the bark, or a hole made by the worm. And it is by seeing
this sawdust-like powder protruding out of the bark, that we
detect the presence of these borers in the trees. The worm
continues to feed and enlarge its cell under the bark for about
twelve months, until it has become
half-grown and is from a half to three-
fourths of an inch in length (Fig.
218). Its jaws have now acquired
sufficient strength for it to attack the

. 58, solid heartwood of the tree, and it
accordingly bores a cylindrical hole

from the upper part of its cell, upward in the solid wood,
to a length of three or four inches or more, this hole inclining

inward toward the centre of the tree, and then curving out-
II
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ward till its upper end comes again to the bark. It then
stuffs the upper end of this passage with fine chips or worm-
dust, and its lower end with short fibres of wood, arranged
like curled locks of hair, thus forming an elastic bed on which
to repose during its pupa state. These operations being com-
pleted, it throws off its larva skin and becomes a pupa, us-
ually at the close of the second summer, or about fifteen
months after it hatched from the egg. In this state it lies
through the winter, and changes to its perfect form the fol-
lowing spring, but often continues to lie dormant several
weeks after its final change, until the season becomes suffi-
ciently warm for it to come abroad. Awaking then into life
and activity, it crawls upward, loosening and pulling down
the chips and dust that close the upper end of its burrow, till
it reaches the bark. Through this it cuts with its jaws a re-
markably smooth round hole of the exact size requisite to
enable it to crawl out of the tree. The sexes then pair, and
the female deposits another crop of eggs.”

Remedies.—It is nearly impossible to save a tree, unless
taken early. At the very first, the insect may be cut out with
the point of a knife. If deeper in the wood, it may be ex-
tracted or punched to death in its hole by a flexible wire. To
prevent the insect already in the tree from emerging and lay-
ing its eggs is almost as important as preventing its entrance.
A sticky fluid has recently been invented by Professor Nason,
of New Brunswick, N. J., which he calls Dendrolene, which
can be plastered on the trunk of the
tree, from the ground a foot up, and
which, as it is said never to lose its
viscidity, promises well as a remedy.
It is sold at a low price.

The Flat-hieaded Apple-tree Borer
(Chrysobothres  femorata), Fig. 219.

FIG. 219 —The larve, a, after a short time in
@, Larva of Flat-headed Apple the grown cells under the bark, bore
Borer. 4, Beetle of Flat- . K
hendsd ApPIE Bofeh into the wood and run their tunnels
upward, and after a year or possibly
more emetrge as a bright beetle, /. The remedy is the same
as for the round-headed borer.

The Apple Maggot (Trypeta pomonella), Fig. 220, lives in the
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pulp of the apple and tunnels it in winding channels and en-
tirely spoils its value. It is a footless maggot, one-fifth of an
inch long, and changes to a two- 1
winged fly. It prefers the thin-
skinned summer and fall apples to
the winter varieties, which it rarely
attacks. As it begins its destructive
work late in the season and is hid
out of the reach of the spraying
pump, the most efficient remedy
is to turn sheep into the orchard,
which devour the fruit as soon as it
falls, or to pick up at once the falling
fruit in gardens. This insect has
spread over the Eastern and North-
ern States. It is entirely distinct
from the coddling moth, which works
around the core only of the apple.
The Apple Worm or Coddling-Moth
(Carpocapsa pomonellay.—This insect
has become the most formidable
enemy of the apple in the United g5 L0 Apple Maggot.
States. It does much damage to the «, Male, &, Female. ¢, Larva.
pear, but does not attack stone-fruit. In many orchards it
ruins nearly the whole crop, and is now penetrating into
States beyond the Mississippi. The moth, or miller, which
may be distinguished from all other moths by a patch of bur-
nished coppery scales at the tip of its front wings, appears
first early in summer, and lays its eggs in the blossom end of
the young apples, a single egg in each. The young larva
soon hatches and burrows toward the core, eating as it goes.
In three or four weeks, or more, it is full grown, and the
young apples fall to the ground nearly at the same time. The
larva passes out through a round hole which it makes, and
crawls for some place to spin its cocoon, usually to the rough
trunk of the tree. The moth, or miller, comes out in a few
weeks for a second brood, but the apples have now grown so
large that fewer fall to the ground from the injury, but they
are more or less spoiled for use and market. The insects are
often found in them after the crop is gathered for winter, and
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hld-ing in various places, spin their cocoons, and come out in
Sprm‘g to perpetuate their mischief. Professor Riley says
that in a barrel of wormy apples which he broke up early in
the. spring he found about two hundred such cocoons; and
estimating that one barrel would furnish a hundred winged
females, each of which would lay two hundred eggs and spoil as
many apples, and allowing a hundred apples to the bushel, he
arrlve'd at the result that two hundred bushels of apples may
be ruined by the insects from one apple barrel, if allowed to
escape.

The remedies for the prevention of the work of this formi-
d.able insect are of two kinds, and are founded on the destruc-
tion of the larva while in the fruit, and of the cocoons before
the miller comes out. Animals which would pick up and
devour the young and infested fruit as soon as it falls, would
perform the first-named service. Swine, if sufficiently numer-
ous, answer the purpose well; but as few owners of large
orchards have herds large enough, it is purposed to employ
sheep, which are known to eat the young apples readily, and
which may commonly be had in large flocks. The bark of
the trees may possibly need protection from them. In the
few instances where they have been thoroughly tried, year
after year, they have given smooth and fair crops.

Various methods of trapping the worms when they are
about to spin their cocoons have
been practised with some degree
of success. The most simple
and as effective as any is to wrap
a band of straw, or two or three
folds of old burlap twisted into
a loose rope and wound snugly
around the trunk of the tree. Put
them on about the middle of May
and examine and destroy the co-
coons found in them every ten
dgys until the apples cease drop-
ping.

F16. 221.—Larva of Coddling-Moth, The accompanying illustra-

o N tions exhibit the -
in 1its different stages; Fig. 221, a, the larva: Zplt)]iee \::Irnnel
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magnified; ¢, the cocoon; &, the pupa within the cocoon;
¢, the young larva, just hatched, after having been deposited
within the calyx; Fig. 222, the perfect insect, known as the
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FIG. 222.—Perfect Coddling-Moth. F1G. 223.—Work of the Coddling-Moth.
Upper, male; lower, female.

“coddling-moth;” and Fig. 223 the progressive work of the
larva within the apple, till it escapes.

Aplis.—Aphides, or plant-lice, frequently infest the leaves
of the apple, pear, cherry, etc., Fig. 224. When they appear in
vast numbers, covering the surface of the leaves and twigs,
they retard growth and
injure the trees by suck-
ing the juices. They may
be destroyed by a solu-
tion of whale-oil soap, or
even by common soap-
suds. It may be applied
with a syringe; or young
trees in the nursery, and
their branches, may be
bent over and immersed FIG. 224.—Apple Aphis, male.
in the liquid contained in
a large pail. It should be repeated as often as they reap-
pear, and the evening is the best time to apply it. If too
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strong, it may injure the leaves, aud a previous trial on a
single tree as a precaution is best, till the right degree of

strength is ascretained.

The Woolly Aphis (Aphis lanigera, Eriosoma lanigera of later

-
FIG. 225.—The Woolly Aphis.

naturalists), a European in-
sect, falsely termed Ameri-
can blight, is a species of
aphis or plant-louse, covered
with long, white, cottony
hair (Fig. 225). In England
it has proved very destruc-
tive, and on young trees in
this country it has done
some injury. Itisdestroyed
by whale-oil soap and by
limewash.

The Apple-Root Aphis
(LPemphigus pyri) penetrates
the root and causes knobby
excrescences, which, when
numerous, check and injure
the tree (Fig. 226). To de-
stroy it, scrape the earth

away; and wash with strong soapsuds, or pour scalding water

FIG. 226. —Apple-Root Aphis.—a, Infested root ; , larva ; ¢, perfect insect.

(150° F.) upon the roots, which may be laid bare for the

purpose.

The Opster-shell Bark-louse (Mytilaspis pomorum) is thus de-
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scribed by Dr. Fitch: “It makes its appearance as a little
brown scale, one-eighth of an inch long, the shape of an
oyster-shell, fixed to the smooth bark, resembling an elon-
gated blister. This scale is the dried remains of the body of
the female, covering and protecting her eggs, from a dozen to
a hundred of which lie in the cavity under each
scale. These eggs hatch the latter part of May,
and the young lice diffuse themselves over the
bark, appearing as minute white atoms, almost
invisible to the eye. They puncture the bark,
and suck the sap from it. The females soon
fix themselves and become stationary. They
die and become overspread with a substance
resembling fine blue mould, which wearing off,
the little oyster-shaped scale again appears in
July (Fig. 227). They sometimes become so
multiplied that the bark of the trunk and limbs
is everywhere covered and crowded with
them, and if the tree is weakened by borers,
fire blight, or other disease, these bark-lice,
multiplying, kill it. In years past, over all e
the country adjacent to Lake Michigan, every Flsleff%:r?ﬂ?z?
apple-tree has been destroyed by this insect.” (siightly magnified).

The late A. G. Hanford was successful with a mixture of
equal parts of tar and linseed oil, applied warm, nof /ot, early
in spring, to the bark. This mixture does not continue soft
and spread over the surface and close the pores so as to kill
the tree, as grease would do; but it forms simply a varnis/,
which soon becomes hard, and when the tree appears in leaf
and begins to grow, this varnish cracks and peels off, carry-
ing the bark-lice with it, and leaving the bark fresh and
smooth. Painting the infested branches with kerosene emul-
sion will generally destroy them.

The Peach Worm, or grub (Ageria exitiosa, Troc/uilium exitio-
sum of later authors) cuts into the bark (never far into the
wood), just below the surface of the ground. It attacks the
peach, nectarine, and apricot. Its presence is indicated by
the exudation of gum at the root, mixed with excrementi-
tious matter resembling sawdust. It is very easily destroyed
by scraping away the earth at the foot of the trunk, and fol-
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lowing the worm to the end of its hole with a knife, beneath
the thin shell of bark, under cover of which it extends its
depredations. If an orchard is thus examined once in spring
and once in early summer, few will escape. But to exclude
the insect, as a means of prevention, heap around each tree a
small mound of air-slaked lime or ashes, coal-ashes, or even
earth, in spring, allowing it to remain till autumn. Encasing
the foot of the tree with pasteboard, or with stout oiled or
painted paper during the summer, effectually prevents the
deposit of eggs in the bark.

The perfect insect of the peach-worm (Figs. 228 and 229) is a
four-winged moth, resembling in form a wasp, but totally dis-

FIG. 228.—Male. FI1G. 22g.—Female, FIG. 230.—Pupa.
Peach-tree Borer.

tinct, and in its character and habits closely allied to the but-
terfly and miller. It deposits from early in summer till
autumn, at the foot of the tree, its exceedingly minute, whit-
ish eggs, which soon hatch, and the larve or worms enter the
bark. The next season they encase themselves in a sawdust-
like cocoon, in their holes under the bark, and emerging as
perfect insects, lay their eggs and perish. The perfect insect
1s very rarely seen, but is easily obtained by enclosing the
pupa (Fig. 230, 4, ¢), which is readily obtained in summer at
the roots of neglected trees, beneath a glass, or in a gauze
case. As this insect confines itself to the darZ, its destruction
is very easy. It rarely happens that trees are completely
destroyed by it, unless they are small; death can only take
place when the tree is girdled. Timely care will prevent
this; the evil, in fact, is only to be dreaded by negligent cul-
tivators.

Black Peacl Aphis (Aphis persica-niger).—A brownish-black
plant-louse infesting the leaves, twigs, and roots of young
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peach-trees. It is said to be common in Delaware, but not
generally distributed throughout the country. It is a difficult
pest to eradicate. Spraying with kerosene emulsion would
be likely to prove most effectual.

The “ Cherry Slug” (Selandria cerasi), Fig. 231, when in
large numbers, does serious injury by eating the leaves. It
is sometimes very destructive to both pear and cherry trees.
This animal, which is the larva of an insect, is about
half an inch long, and of a dark greenish brown when ) f
filled with food. TIts smooth, shining, and jelly-like
skin, and snail-like appearance, have given it the /
name “Slug.” It may be repelled by dusting the
cherry leaves regularly, while wet with dew, with
dry fresh ashes. Sand or pulverized earth, thrown briskly
among the leaves, also repels it. Doubtless a fine dusting
of white hellebore, found so effectual for the currant-worm,
would destroy it.

The Curculio (Conotrackelus nenuphar), represented in the
annexed figure (Fig. 232), is a small insect not more

than one-fourth of an inch long, of a dark-

@ brown color, the sheaths covering the wings

slightly variegated with lighter colors, the body

;‘g: resembling in size and appearance a ripe hemp-

Fi1G. 231.

seed. It is distinguished
FIG. 232 by an elonga‘Fion of the
Curculio, head, resembling a con-

spicuous rostrum or beak
projecting from the front part of its
thorax.

About the time the young fruit at-
tains the size of a pea, the curculio
begins its work of destruction. It -
makes a small crescent-shaped inci- pic. 233 — Young Plum,
sion in the young fruit, and lays its  stung by Curculio (mag-

0 2 nified twice).
egg in the opening. The presence of
the egg may be easily detected by these incisions upon the
surface; the above figure (Fig. 233) represents one of these
magnified twice in diameter. The egg soon hatches into a
small white larva, which enters the body of the fruit and feeds
upon it, causing usually its premature fall to the ground.
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The period at which the young fruit falls, after being punc-
tured, varies with its age at the time of the injury. Those
first injured drop in about two weeks; but if the stone is hard
when the egg is laid, the fruit remains till near the usual
period of ripening, sometimes presenting a fair and smooth
exterior, but spoiled by the worm within.

The insect, soon after the fall of the fruit, makes its way
into the earth, where it is transformed into the perfect insect
or beetle, to lay its eggs and perpetuate its race.

The curculio travels by flying; but only during quite warm
weather, or in the heat of the day. The insects mostly con-
fine themselves to certain trees, or to the same orchard. But
the fact that newly bearing and isolated orchards are soon
attacked clearly shows that in occasional instances they must
travel considerable distances. Indeed, they have been known
to be wafted on the wind for a half-mile or more, the wind-
ward side of orchards being most infested immediately after
strong winds from a thickly planted plum neighborhood. In
the cool of the morning they are nearly torpid, and can
scarcely fly, and crawl but slowly; hence at this time of the
day they are most easily destroyed.

Their flight appears to be never more than a few feet from
the ground, and successful attempts have been made to shut
them out of fruit gardens by means of a tight board fence,
nine or ten feet high, entered by a tight gate.

The remedies for the curculio are various. Those which
merely repel without destroying the insect, and which are
consequently inefficient, include such as coating the young
fruit with tobacco or lime-wash, or applying salt, offensive
odors, etc. Among efficient remedies, which kill the insects,
are jarring them down on sheets spread under the tree, and
destroying the young larve in the fallen fruit by means of
animals confined in the orchard, or by sweeping up the fallen
fruit and feeding it to swine.

Jarring down on Sheets.—Several contrivances have been
proposed for spreading the sheets under the trees, on which
to jar down curculios for the purpose of killing them. After
trying a number, we find nothing better, and none so cheap
and quickly made, as the contrivance represented in the ac-
companying cuts. Fruit raisers often omit their attacks until
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too late, because they have no frames ready at the time. The
one here described may be made in tive minutes, and the
sheeting when done with used for other purposes. For small
or young trees, two pieces, each a yard wide and two yards
long, will be sufficient. For larger trees procure wider stuff,
and give another yard in length. It may be necessary for
old trees to stitch two pieces together, but this can scarcely
be needed where wide sheeting is at hand.

To stiffen these pieces take small rods, or long pieces of

laths of a length equal to that g

of the sheeting, and sharpen x\ ///ﬁ
both ends. Punch these ends ‘ ’

into the four corners, so as to

produce tight stretching, as \
shown in the figure (Fig. 234). Z ) - \\
A notch cut in the wood a short S
distance from the point will’ B

prevent the cloth from slipping too far down. Then take
another rod sharpened at both ends, with a length equal to
the breadth of the sheet, and insert it crosswise, placing it
atop the other two rods, and bringing up the edge of the
sheeting to receive its points. A notch cut near each end of
the rod for the others to drop in, will prevent them from
springing in; or a small nail may be driven through for the
same purpose. The thing is now complete, and one person,
taking the cross-piece as handle, will carry the sheets readily
from tree to tree, and place them on the ground beneath,
without any waste of time.
By jarring with a hammer
or sledge, and pinching be-
tween thumb and finger, he
will destroy hundreds in a
short time.

If these sheets are quite
large, it will be best to
place stiffenersateach end,
asshownin Fig.235. These
rods, if nothing better is at hand, may be made by cutting long
green poles or shoots of bushes, and peeling the bark off. One-
half to three-fourths of an inch in diameter will be large enough.
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Should the insects be very abundant, they may be destroyed
by throwing them into a pail of hot water, or, still better, into
a small tin vessel of kerosene, by varying the contrivance as
follows: Instead of the stiffeners across the ends, formed by
single rods, let them be two short rods meeting in the middle.
When the middle rod is pulled out, these will form a sort of
hinge, so that the two sides of the sheet may be folded up like
the covers of a book, and the insects thrown down into the
trough thus formed, and thence into the vessel. In dislodg-
ing the insects from the tree, much depends on a sharp, stun-
ning blow. It may be given by the stroke of a mallet, upon
the short stump of one of the smaller limbs, sawed off for this
purpose, and which prevents bruising the bark. Or a mallet
may be thickly covered with woollen cloth encased in India:
rubber, to prevent injury to the tree; but the jar is less sud-
den in this case. More recently the practice of inserting iron
spikes in the tree, on which to strike, has been adopted with
great success. The spikes should be blunt where they
enter the tree, so that striking will not drive them in
further. Short pieces of iron rod answer well.  Holes
being bored for them, they are inserted part-way as

,]"

shown in Fig. 236. On the heads
3 \
/ ]}
Y

F;G. 256, Of these a blow of a large ham-
é [/

mer will bring down every cur- !
culio. When the trees are small, one spike
g

f
'

I

A e~

in each tree is sufficient; when they be- \1’ ‘
come quite large, it will be best to insert

one in each of the larger limbs, as shown >
at b, b, Fig. 237. 'The late David Thomas ‘
(who first proposed jarring down on N\ .
sheets), in a communication to the Genesee AN\ \
Farmer, in 1832, says: “ Not three days 1,“/
ago I saw that many of the plums were .
punctured, and began to suspect that N A

shaking the tree was not sufficient. Under SRS S

a tree in a remote part of a fruit-garden, BRIe-Zap
having spread the sheets, I therefore made the following ex-
periment: On skaking it well, 1 caught five curculios; on
Jarring it with the hand, 1 caught twelve more ; and on striking

the tree with a stone, eight more dropped on the sheets. I was

=

7.

b

.
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now convinced that I had been in an error; and calling in the
necessary assistance, and using a hammer to jar the tree vio-
lently, we caught in less than an hour more than two hundred
and sixty of these insects.” With large trees, it may be nec-
essary to jar each limb separately, by means of a pole.

The best time for this work is in the cool of the morning,
when the insects are partly torpid with cold, and drop quickly.
At mid-day they retain their hold more tenaciously, and more
quickly escape. The work should be commenced very early
in the season, as soon as the fruit begins to set, or is not
larger than a small pea. With properly stiffened muslin-
frames, a few minutes are suificient for many trees, and labor
equal in the aggregate to that of a single entire day may save
large and valuable crops.

2. The other class of remedies includes the different means
of destroying the fallen fruit as soon as it drops, and before
the larvee escape to the earth. One of these consists in beat-
ing the ground smooth or paving beneath the tree, sweeping
up the fallen fruit daily, and feeding it to swine, or otherwise
destroying it.

But more easily applied than the last, is the confinement of
swine beneath the trees. They immediately pick up and de-
stroy the punctured fruit. Experience has thoroughly es-
tablished the efficiency of this method, where a sufficient
number of swine has been allowed the run of the orchard.
Geese and hens are, to a limited extent, useful in repelling or
destroying the curculio.

To apply this remedy most efficiently, all the trees of the
apricot, nectarine, and plum should be planted apart from
the rest of the orchard, so that swine may be exclusively con-
fined among them, where they should be allowed to remain
the whole season, except during the period of the ripening of
the fruit. It will be quite necessary, however, to protect all
the young trees from these animals by encasing them in board
boxes, or by tying round them a mass of sweet-brier limbs,
or other densely prickly or thorny plant.

Dr. Kirtland says: “This insect, in one season, destroyed
every plum on my farm, except the crop of one tree in my
swine lot; that tree is bending under its load of fruit.” A
cultivator in western New York, by the large number of hogs
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kept in his plum-yard, had abundant crops for more than
twenty successive years, while his neglectful neighbors lost
the greater part of theirs. It may, however, happen in thickly
planted neighborhoods, that swine may not prove a sufficient
protection; but we know of no instance where abundant crops
have not been obtained by combining the two remedies of
swine and jarring down the insects.

The curculio appears to prefer the nectarine to all other
fruits for the lodgment of its eggs, and next to this the plum
and apricot. A large portion of the cherry crop is frequently
more or less injured, and sometimes wholly destroyed; and
for this reason it may usually be expedient to give it the bene-
fit of the protection of swine in the same enclosure with other
smooth-stone fruit. The peach is sometimes destroyed, and
some varieties of the apple are much stung, as indicated by
the crescent-shaped incisions; but the larvee rarely reach so far
as the core, and usually perish within the flesh of the fruit.

It was formerly supposed that the instinct of this insect
would prevent it from depositing eggs on branches hanging
over water; but recent experiments prove that it possesses no
such sagacity The only benefit resulting from the water
beneath the tree, was the destruction of the egg or larva by
drowning. A partial preventive, known as the Matthews
Remedy, consisted in deeply spading the
ground beneath the tree at the first ap-
pearance of the perfect insects when
about to emerge from the soil. This
turned them back, at least for a time,
and lessened their numbers.

The Rose Bug (Macrodactylus subspino-
sus).—This beetle suddenly appears in
great numbers in portions of the country
and in occasional years, proving exceed-
ingly destructive to the flowers and foli-
age of various plants, more particularly
of the rose, apple, and grape. It has been
known to devour the young fruit of the
apple early in suinmer for successive years, entirely destroy-
ing the crop. It attacks and devours the flowers of the grape.
It is one-third or half an inch long, sometimes varying in color,

FIG. 238.—Rose Bug.
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but usually a mixture of gray and yellow (Fig. 238). The only
effectual remedy is to examine the trees morning and after-
noon while in flower, and until the fruit is one-sixteenth of an
inch in diameter, and crush every beetle between the thumb
and forefinger; if this is too disagreeable, carry in one hand
any sort of a receptacle, in the bottom of which is a little kero-
sene oil and water, and drop them in one by one as they are
picked off.

In garden culture,—and it is here that rose-bugs are most
annoying,—cheap mosquito-netting may be spread over the
trellis and drawn together below the vines, before the flowers
begin to open. The grapes are safe after they are an eighth
of an inch in diameter, and the netting may then be removed.

There are three distinct insects which commit depredations
on currant and goose-
berry leaves, namely,
the Currant Span Worm,
which comes out in the
form of a miller or moth,
the Imported Currant ;
Worm, and the Native §
Currant Worm, both of \\
the latter forming four-
winged flies in the per-
fect state.

The Currant Span
Worm (Ellopia ribearia)
is represented in the
annexed figure (Fig. 2~
239), the mnatural size
and appearance. It is
about an inch long
bright yellow, with
numerous black spots.
The head is white, with
eye-like spots. It devours the early leaves of the gooseberry
and currant, and when about to change, hides under rubbish,
clods, or descends into the ground and changes to the chrysa-
lis, No. 3. In two weeks it comes out in the form of a moth
or miller, of a dull yellowish white, with dark-colored spots
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FIG. 239.—Currant Span Worm.
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towards the ends of the wings. The spread wings measure
about an inch and a quarter. The figure (Fig. 240) repre-
sents its appearance, but is too dark.
Where the larvee have been numerous,
and have stripped the currant-row,
this miller may be often seen in con-
siderable numbers, flying over the
bushes and laying its eggs on the
twigs. Here the eggs remain till the
following season, and hatch out about
the time the gooseberry and currant leaves expand, ready for
devouring them.

As the eggs remain on the bushes during the time that
nurserymen dig and pack them for distant conveyance, care
should be taken that the insects are not thus carried to places
where they were previously unknown.

Span Worm.

FIG. 241.—Imported Currant Worm.—Larvze.

The [Imported Currant Vorm (Nematus ventricosus) is
represented in Fig. 241; @ @, the larvee in the act of devour-
ing gooseberry leaves; 4, an enlarged view of one of the
abdominal joints, to show the position of the black spots.

In Figs. 244 and 245 is a magnified representation of the male
and female, the cross lines showing the natural size. The
perfect insect makes its appearance as soon as the leaves of



INSECTS AND DISEASES. 177

the gooseberry and currant are fairly expanded, and lays its
eggs on the under-side of the leaves, along the principal
veins, and not, like the span worm, on the young twigs. If
the latter deposited eggs on the leaves they would fall to the
ground, as they remain unhatched till the following season,
as already stated.

The eggs of the imported worm soon hatch into twenty-
legged worms, of a green color, having at first black heads
and numerous black dots over the body; but after the last
moulting they are entirely green, except the large eye-dots
and the three yellowish joints, one next the head, and the
others at the rear. They are about three-fourths of an inch

FIG. 242.—Male. FIG. 243.—Female.

Perfect State of Imported Currant Worm,

long when full grown. When, as usually happens, they are
in large numbers, they rapidly consume the leaves, and whole
rows of bushes have been entirely stripped in forty-eight
hours. Hence the importance of close watching and prompt
attention in applying the remedies to destroy them. A single
defoliation, while it does not kill the bushes, retards growth,
and commonly greatly injures or prevents the ripening of a
crop; and if often repeated, so that the bushes remain bare
for a long time, or for successive seasons, the bushes neces-
sarily perish.

When the larvee attain full size, they burrow underground,
or hide under scattered leaves, and spin an oval brown cocoon.
After some weeks the perfect insect comes out, lays eggs as
before, produces larvae, which pass to the pupa state, and re-
main so till the following season.

The Native Currant Worm (Pristiphora grossularie) is
I2
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smaller than the preceding, or about two-thirds its size, and
otherwise resembles it somewhat in general appearance. Un-
like that worm, the male and female differ but slightly. The

\ larvee are of a uniform
pale green color (Fig.
244), without any black
dots, which readily dis-
tinguishes it from the
two others already de-
scribed, the head be-
coming black. Itspins
its cocoons among the
F1G. 244.—Larva. FI1G. 245.—Female. tWigS and leaves. It

Perfect State of Native Currant Worm. appears later than the
Imported Currant Worm, or near midsummer, and the
second brood early in autumn. Unlike the last named, the
second brood also passes to the state of winged insects (Fig.
245) the same autumn, and lays its eggs on the twigs of the
bushes, where they remain till the next season.

The remedy for the three species of currant worms is the
same for each-—mnamely, killing by poison. Unlike many
other insects, this remedy is comparatively cheap, easily ap-
plied, and entirely successful if used promptly. It consists in
dusting powdered white hellebore from a finely perforated
dredging-box, or from a box covered with fine muslin, so as
to give the leaves a thin dusting of this poison. It may be
had at drug-stores. Do it in the morning when the dew is
on, but do not wait for dew if the first worms have made their
appearance. To prevent inhaling the dust, fasten the box to
a short stick, apply i1t when there is only a faint breeze, and
stand on the windward side. As soon as the insects devour it
with the leaves, they curl up and die. It is desirable to give
the leaves a very thin coating, and not to apply it in masses.

Grape Plylloxcra.—Within a few years a small aphis has
caused 1nuch injury to grape-vines in this country, and great
destruction to the vineyards in France. The delicate exotic
vine appears to be more extensively injured by it than the
stronger and more robust American sorts. [t attacks the roots,
causes excrescences on the smaller fibres, and the vines ulti-
mately die. During the first year of its attack its effects are
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not conspicuous in the vines above ground; about the third
year the vine dies, at which time the insects have left it, and
are not discovered. Various remedies have been proposed,
but none that are completely satisfactory. Probably the best
preventive is to plant only strong healthy sorts, as the Con-
cord, or those which have been grafted on these healthy sorts,
and to adopt long instead of short pruning. Among imper-
fect remedies are soaking the soil before planting, with strong
soapsuds or weak lye; sprinkling the surface with lime, ashes,
sulphur, or salt; or applying carbolic acid, added to water at

FIG. 246.--Wing- FI1G. 247.—~Winged 71
less Female. Female. o) RS
) :-"
e 77 &
& HVLA
FIG. 248.—Female De- FIG. 249.—Root of vine
positing Eggs. infested with Phyl.
loxera,

the rate of one per cent., by pouring into crowbar holes so as
to reach the roots. Sulphuret of carbon has been applied in
the same way with imperfect success. Fertilizers, to keep
the vines healthy and vigorous, are probably better. There
are some insects which prey upon these enemies of the vine,
that often keep them in check or destroy them, among which
are a species of Thrips, the Lady-bug, a Syrphus fly, and some
others. Flooding the ground has been successful in a few
cases, but is generally difficult and impracticable.

The Canker 1Vorm.—Of this destructive enemy of the
leaves of apple-trees, there are now two varieties recognized,
the spring cankcr-worm (Palcacrita vernata) (Fig. 250), the
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most common, and the fall canker-worm (Anisoptcryx pomc-
taria), Fig. 251. As the young larvee hatch in summer, they
pierce small holes in the leaves, and as they grow larger they
consume all except the larger veins. The larva is a measur-

-

FIG. 250.—Spring Canker-Worm.—Larva; female ; male,

ing-worm, nearly an inch long, ten-footed, black, dull yellow
or greenish, very variable in color, commonly with an ash-
gray back, and a pale yellowish stripe along each side.

The canker-worm spreads slowly from one orchard to an-
other, but is far more formidable than the tent caterpillar. It
has until late years been mostly confined to portions of New

F1G. 251.—Fall Canker-Worm. —Female ; male ; larva.

England, but more recently has spread largely through por-
tions of western New York, and will doubtless find its way
elsewhere. It should be well known to cultivators, that they
may destroy it when it first appears. It attacks both leaves
and fruit; and when numerous the webs and the denuded
branches together give the trees at a distance the appearance
of having been scorched. As the female cannot fly, various
expedients for preventing it from ascending the tree from the
ground in winter or early spring have been devised.

The best remedy is to place bands of sheathing-paper six or
eight inches wide, tacked around the trunks of the trees, and
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then smear them with Dendrolene, or any other sticky sub-
stance which will not lose its viscidity. Before putting on
the bands, smooth off the bark, so that there shall be no crev-
ices under the paper through which the tiny worms may
crawl.

Another method, less efficacious, is to wrap a band of cot-
ton batting tightly around the trunk, in which the worms be-
come entangled and die.

Bark-Lice.—Dr. Le Baron, State entomologist of Illinois,
recommends a wash of soapsuds, of a strength varying with
the age of the parts of the tree to which the application is
made. A whitewash brush is used, first with strong suds,
made of one part soap and three or four of water, and then a
wash of a weak solution, or many times diluted, applied with
a syringe. This must be done the last of May or early in
June, when the young lice are just hatched.

The best means of extirpating bark-lice, according to Dr.
Fitch, is that recommended by Mr. Kimball, of Kenosha.
He boils leaf tobacco in strong lye till it is reduced to an im-
palpable pulp, and mixes 1t with soft-soap, which has been
made cold, to make the mass about the consistence of thin
paint, the object being to obtain a preparation that will not
be entirely washed from the tree by the first rains. The ap-
plication must be thoroughly made to the body, limbs, and
twigs, or wherever a louse is detected. This should be done
with a paint-brush before the buds start in the spring, and
if the painting is faithfully performed the
death of the lice will be assured.

San  Jos¢ or Pernicious Scale (Aspidiotus
perniciosusy, Fig. 252.—This insect first ap-
peared in California, whence it has been
gradually disseminated eastward. It is near- ‘
ly round and flat, when full grown about one- pig. 25— San José
eighth of an inch in diameter. It spreadsall Scale. (Greatly
over the tree and fruit, at times literally cov- R
ering it, in such cases killing it, if undisturbed, it is said in three
yvears. If crushed when the insect is alive under the scale, a
yellowish fluid exudes. It can only spread by direct contact
of the living female with a live tree, either from the interlock-
ing of the branches of an infested tree with others, or by being
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carried from one to another by birds or insects. \While apples,
pears, and plums seem most affected, probably no fruits may
be entirely exempt.

FIG. 253.— San José Scale on Pear,

Remedies.—Caustic or oily washes have thus far proved most
effectual, especially when applied in the fall or winter.

Plum Scale (probably a Lecanium).—A new pest, not yet
fully determined, has made its appearance on the plum, in
western New York, and may become serious. It can most
readily be detected on the smaller branches to which it affixes
itself. The male is about the size of the oyster-shell bark
scale, while the female grows to over an eighth of an inch in
diameter, nearly round, and somewhat resembling the San
José scale. Spray with kerosene emulsion, one part to four
of water, directing the nozzle so as to strike the under side
of the branches, as soon as the leaves fall in autumn.

The Thrips.—The following account is given by Fuller:
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“These are very minute insects, scarce exceeding one-six-
teenth of an inch in length. They are usually of a pale,
greenish-yellow color, or nearly white. They attack the
under side of the leaves of the grape, and their presence is
soon shown by the pale green or yellow spots which appear
upon the upper side. The thrip seldom attacks the vine in
the open air, confining itself mainly to those that are grown
under glass, or against a wall or building. Sometimes thrips
will attack the fruit when it is nearly ripe, but usually they
confine themselves to the leaves. Syringing the vine with a
strong solution of tobacco-water is one of the most effectual
modes of getting rid of this little pest.”

Grape-vine Flea Beetle (Haltica chalybea) Fig. 256.—This is
a small shining beetle about one-sixth of an inch long, usu-
ally of a steel-blue color, but often varying from
green to purple. It feeds on the buds of the
vine, eating out the interior, and sometimes at-
tacks the plum. It never appears in very large
numbers, and hand-picking appears to be the / :
surest way of destroying it. It is also caught Flfgée:f: —(1;129:
by placing a small, deep tin vessel, containing a larged' -
little molasses, with its mouth up against the times.)
vine, and driving it down into the vessel by placing the hand
above.

DISEASES.

Blight.—A most formidable difficulty in the cultivation of
the pear is the 0/ig/t, known in its modifications, supposed
or real, by the nawmes fire-0light, insect-blight, frost-blight, and
Srozen sap blight. The cause is the introduction into the
tree of the germs of a fungus (Micrococcus amylovorus). These
floating in the air, wind-borne, find lodgment on all parts, the
ends of the branches, the flowers, and the bark cf the tree.
Once established, it soon shows itself by its effects—a sudden
withering and turning black of the leaves on certain limbs
during rapid growth, and, while the rest of the tree remains
apparently in full vigor, the evil extending downward, unless
naturally or artificially checked, till the whole tree is de-
stroyed. No thoroughly effectual remedy has as yet been
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discovered. The dead branches should be immediately cut
out. And, as the poison passes downward some time before
its effects are visible externally, the amputation must be made
two or three feet below the affected part, if the poison as well
as the dead part is to be removed. Equally necessary is it
that the infection of the diseased limbs be removed as speed-
ily as possible out of the way, by burning.

Many cultivators, in fear of mutilating their trees, do not
cut low enough, and leave the seeds of death remaining in the
tree. Others delay for a number of days, till cure is hope-
less. In extensive and malignant cases, the disaster may be
difficult to subdue even by the most prompt measures; but
in ordinary instances success will follow. In any event, it
is better to cut away and burn by successive portions a
whole tree, than to have the added evil of spreading the
malady.

The practice of cutting down trees to within two feet of the
ground (when not exceeding ten years of age), as soon as
blight appears, has resulted in success, a new head springing
up from the healthy stump. This operation, however, can-
not be well performed unless the disease appears after mid-
summer, or when the trees have nearly ceased growing for
the season.

In nurseries all ordinary budded stock has been found com-
paratively free from this disease, but it is strongly recom-
mended that when seedlings are found to be badly affected,
they should be cut back within an inch or two of the ground,
rather than risk its reappearance after budding.

Among preventives, a good, firm, and dry soil, and a site
favoring the early ripening of the wood, and adverse to a late
succulent growth, hold an important rank. Plant the trees
on soil of medium fertility, and maintain an annual growth of
shoots from one to two feet in length, by constant cultivation.
The bark thus becomes more able to resist changes and dis-
ease, as the growth is moderately vigorous, and healthy and
matured.

The attempt has been made to select those varieties least
liable to blight, but results vary so exceedingly that nearly
all efforts have proved fruitless. But among those which
have escaped in the largest number of instances may be
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named, first, the Seckel, which is scarcely ever destroyed,
and White Doyenné. The Madeleine, Winktield, and Passe
Colmar appear to be more liable than the majority of sorts.
Early and thorough spraying of the leaves with Bordeaux
mixture is recommended as palliative treatment.

The Blight in the Apple, which sometimes kills the terminal
shoots on the branches, has been variously ascribed to the
sting of an insect and to the effects of the weather. The cause
does not appear to have been satisfactorily ascertained. It
rarely proves a formidable disaster; but sometimes the trees
are much disfigured by it, and temporarily checked in growth.

Leaf Blight of the Quince (Entomosporium maculatum).—Trees
in sod appear most liable to this fungus. It spots the leaves,
and causes black spots upon the fruit, the latter often sunken.
Spraying with Bordeaux mixture will hold it in check. Begin
as soon as the blossoms fall, and repeat several times at inter-
vals of about a fortnight. It is safer to spray all quince-trees;
do not wait until the disease shows itself.

Pear Leaf Blight (Entomosporium maculatum).—This fungus
appears in hot midsummer and is seldom severe in its effects,
save in protracted damp weather. It proves a formidable
obstacle in raising pear seedlings, attacking the leaves often
by midsummer. A brown spot first shows on the leaves or
fruit, and causes an immediate suspension of growth. Some
varieties are more liable to crack as a result of the disease
than others; and while in certain localities it renders them
worthless, in others they entirely escape. In some instances
the disease has gradually extended over certain varieties from
one district of country to another.

Leaf-Spot of Cherry (Cylindrosporium Padi).—Occasionally
this fungus causes great damage. It attacks the young leaves,
causing them to become light yellow or more generally red,
then changing to brown, when they soon fall. Spray early
with Bordeaux mixture.

The Black Knot of the Plum and Cherry is produced by a
fungus called Plowrightia morbosa. 1t first appears in early
spring when the sap begins to flow, as a smooth swelling upon
the limb of the tree. In the course of two or three months
the bark cracks and the “ knot” assumes a warty appearance,
as shown by Fig. 235,
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Some have attributed “ black knot” to the curculio, an opin-
ion originating from the occasional detection of this insect
within the pulpy excrescences, but the most rigid
search of newly formed knots has failed to detect
the eggs or larvee of the curculio, which are only
occasionally found when deposited at a later stage
in the large pulpy swellings.

Sufficient evidence appears to have been fur-
nished to prove that a tree, badly diseased, is in-
fected throughout with poison; as suckers from
such a tree will always sooner or later become
affected. Buds from diseased trees, placed in

Bl:::;{anot healthy stocks, soon exhibit the excrescences.
" But seedlings or suckers from a healthy tree usu-
ally escape, unless in near proximity to unhealthy trees.

No certain remedy is known. Cutting off and burning all
excrescences as soon as practicable after their first appearance
is an old expedient and is still the best method known of com-
bating it. If the tumors, however, break out on the trunk or
main limbs, it may be diificult to do this without cutting away
the whole tree. The only way, however, is to cut and con-
tinue cutting, so long as any traces remain. As a general
but not universal rule, the yellow plums are not so liable to
excrescences as purple varieties, unless surrounded by dis-
eased trees.

Leaf-blight of Strawberry (Spherella Fragarie) cominonly
appears after the crop has been gathered, at first as brown
spots scattered over the surface of the leaves, which subse-
quently become grayish with a red border, and finally the
entire leaf assumes a mottled reddish appearance. Some
varieties are much more susceptible to this fungus than
others. It can be destroyed by ploughing up the plants after
the first crop of berries, or kept in check by Bordeaux spray-
ing.

Yellows of the Peac/ is the most dreaded and formidable
disease of the peach, sometimes attacking also the nectarine
and plum. It has destroyed whole orchards in portions of the
country, and for a time induced the entire abandonment of
the peach culture in certain localities.

The cause of this malady has not been satisfactorily ascer-
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tained. It has been supposed to have arisen originally from
exhaustion by deteriorated soil, overbearing, and neglected
pruning and bad cultivation, but of recent years these causes
are thought to have been eliminated, and the origin is still
involved in obscurity. Whatever may have been its origin,
it appears at present to be chiefly communicated from diseased
trees. It is quickly induced by inserting the bud from an
affected tree into a healthy stock. It spreads both by contact
and apparently without contact. It is also probable that the
stones from diseased trees cause its development after a few
years’ growth. Its highly contagious nature, when in its most
virulent form, is indicated by the equal facility with which
young and vigorous trees, and old and feeble, may be inocu-
lated by contact.

Its infallible indications are, first, a premature ripening of
the fruit, some weeks earlier than usual-—accompanied with a
rather insipid flavor and with small bright red spots upon the
skin and purple discolorations of the flesh. 'These usually occur
the first season, and on a part of the tree which has been first
inoculated with the poison. The following season, numerous
small airy shoots are frequently thrown up from the larger
branches, the leaves become yellow, the whole tree assumes
a sickly appearance, and eventually perishes. No instance is
known where a decidedly developed case of this disease has
ever been cured. When once attacked, to prevent a spread
of the disease, the entire tree should be immediately removed
and burned. Stones for seedlings should be procured from
districts of the country where it has not been introduced.

Peach Curl of the Leaf occurs during the early part of the
season, and appears to be caused by a minute internal fungus
in the pores of the leaf, developed by cold weather (Fig. 258).
As soon as the leaves show any sign of curl, pick every af-
fected leaf on the tree and on the ground, and burn them.
Sometimes it will not appear again. The only permanent
remedy is a thrifty growth, imparted by good cultivation
and pruning-back. When the disease is severe, it destroys
most of the foliage, and injures and sometimes kills the tree.

Mildew of the Peach.—The growth of peach-trees is often
retarded by mildew. It seizes the tender points of the shoots
and young leaves, and sometimes wholly stops their growth.
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It is confined to glandless, cut-leaved varieties only; such as
the Early White Nutmeg, the Early Anne, and some of the
earliest varieties of the Red Rare-ripe. Yellow-fleshed
peaches rarely or never suffer from it. It is not often a for-
midable evil, although it seriously lessens the thrifty and

F1G. 256.—Peach Curl of the Leaf,

handsome appearance of some varieties while growing in the
nursery.

It is a minute fungus, and may be destroyed or lessened
without injury to the tree, by syringing with soapsuds on its
first appearance. A mixture of lime-water with the soap-
suds is preferred by some cultivators, and a subsequent dust-
ing with sulphur has been recommended. A thrifty growth
and good pruning are, however, usually the best remedies.

Powdery Middew of the Gooscherry (Spherotheca morsuvw) is
the most destructive enemy to the growth of the gooseberry.
It covers the fruit and young twigs with a brown felt-like

envelope. Early spraying with Bordeaux mixture will effect-
ually prevent it.
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Powdery Mildew of the Grape (Unicornule spiralis).—A fun-
gus attacking the surface of leaves and fruit stems, forming
whity-gray patches upon the upper side of the leaf, and a
mealy coating upon the stems of the bunches. A frequent
cause of “ shelling” of the berries. It makes its appearance in
May or June, and is most rapidly developed in warm moist
weather. The remedy most approved is spraying with Bor-
deaux mixture.

Black-Rot of the Grape (Lestadia Bidwellir) is well known to
every grape-raiser. It is a fungoid growth which chiefly
affects nearly or fully grown berries, showing as a dark-col-
ored spot, which spreads until the fruit is entirely covered,
after which it shrivels upon the stem. Spraying is the pre-
ventive; see page

Bitter Rot, or Ripe Rot, of Apples (Gleosporium fructige-
nunt).—As its name implies, this fungoid disease only attacks
nearly ripe fruit. It first shows as small brown spots, which
subsequently turn black. Treatment, spraying as for scab.

Black Rot of Apples (Spheeropsis malorum) appears usually
upon partially grown fruit, as dark decayed spots most fre-
quently near the stem. No preventive of this disease is yet
known.

Brown Fruit Rot (Monilia fructigena).—This disease is the
familiar rot of the plum and the peach, first appearing as a
small dark spot on the nearly ripe fruit. The ripe spores are
easily carried by the wind and frequently destroy an entire
crop. Remedy, spraying with copper solution.

Brown Rot of the Cherry (Odium fructigena) —Warm wea-
ther following spells of damp rainy conditions are favorable
to the growth of this fungus. It attacks all parts of the tree
and fruit and is especally destructive when the latter are
affected. Spray.

Rots of the Quince are produced by various kinds of fungoid
growths, for all of which spraying with Bordeaux mixture is
generally a preventive.

Authracnose of the Grape (Sphaceloma ampilinun).—The at-
tacks of this fungus are sometimes very destructive on certain
varieties. It first appears on both stems and fruit as small
dark spots, with pit-like depressions in the centre. As the
disease progresses, the spots enlarge, generally becoming a
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grayish color on the stems, which usually remain brown on
the fruit, which retains its smooth skin. No reliable or cer-
tain remedy is yet known.

Anthracnose of Raspberry and Blackberry (Gleosporium vene-
tum).—A fungus which invades the growing canes of rasp-
berries and blackberries, affecting the bark and the cellular
tissue immediately beneath it. It first appears as small, dis-
tinctly round pimple-spots, coalescing as they increase in
number, until they form ragged, brown patches all along the
canes. The leaves also become affected, and fruits on dis-
eased canes shrivel, without ripening. It is rarely noticed
until the canes are in fruit. It is said to appear only during
dry seasons, and that deep planting, with clean cultivation,
will insure exemption from it.

Sun Scald is an affection of the bark of fruit-trees, especially
in the Northwest, possibly arising from the side most exposed
to the sun, starting into growth in the early spring before the
rest of the tree. It shows itself by the trunks becoming rot-
ten on their southerly exposures. It is said that in Minnesota
more well selected and planted trees die from this cause than
any other. The remedy is to protect the trunks in the fall
and during winter with anything which will keep off the rays
of the sun,—bind cornstalks or straw about them, or even a
board tied against them on the south side will effectunally
guard against this trouble.

Red Rust of Raspberiy and Blackberrv (Cwoma wnitens).—
This fungus makes its appearance on infected plants with
the unfolding of the leaves, to which it gives a yellow tinge,
soon followed by the orange-red color which gives the name
to the disease. Once established in the canes, the mycelium
is said to be perennial. The only remedy is therefore thor-
oughly to cu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>