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INTRODUCTION.

Tuz subject of this treatise is one in which almost.all classes
of the cammunity are more or less practically engaged and inter-
. ested. Agriculture is pursued by one olass, and commerce by
another ; the mechanic arts, fine arts, and learned professions by
others ; but fruit culture, to a greater or leas extent, by all.

It is the desiré of every man, whatever may be his pursuit or
condition in life, whether ke live in town or country, to enjoy fine
fruits, to provide them for his family, and, if possible, to cultivate .
the trees in his own garden with his own hands. The agricul-
turist, whatever be the extent or condition of his grounds, con-
siders an orchard, st least, indispeneable. The merohant or pro-
fessional man who has, by balf & lifstime of drudgery in town,
secured a fortune or & competency that enables him to retire to &
country or suburban vills, looks forward to his fruit garden as one
of the chief sources of those rural comforts and ploaseres be so
long and s0 earnestly labared and hoped far. - The artisan who
has laid up enough from his earnings to purchase a homestead,
considers the planting of his fruit trees as ome of the first and
most important steps towards improvement. He anticipates the
pleasure of tending them in his spare hours, of watching their
growth and progress to maturity, and of gathering their ripe and
delicious fruits, and placing thera before his family and friends as

!



- iv INTRODUOTION.
‘the valued produocts of his own garden, and of his own skill and
labor. Fortunately, in the United States, land is so easily ob-
tained as to be within the reach of every industrious man ; and
the climate and soil being so favorable to the production of fruit,
Americans, if they be not already, must become truly ¢ a nation
of fruit growers.”

Fruit culture, thereforo, whether considered as a branoh of
- profitable industry, or as exercising & most beneficial influence
upon the health, habits, and tastes of the people, becomes a great
national interest, and whatever may assist in making it better un-
derstood, and more interesting, and better adapted to the various
wants, tastes, and circumstances of the oommnmty, cannot fail to -

subserve the public good.
~ Within a few years past it has received an unusual degree of

attention. Plantations of all sorts, orchards, gardens, and nur-
series, have increased in numbers and extent to a degree quite un-
precedented ; not in one section or locality, but from the extreme
north to the southern limits of the ﬁ'mt-growmg region. Foreign
supplies of trees have been required to meet the suddenly and
greatly increased demand. Tréatises and periodicals devoted to the
gubject have increased rapidly and circulated widely. Horticul-
tural societies have béen organized in all parts ; while exhibitions,
and national, state, and local eonventions of fruit growers, have
been held to discuss the mérits of fruits and other kindred topics.

To those unacquainted with the previous condition of fruit eul-
ture in the interior of the country, this new planting spirit has
appesared as a sort of speculative mania, and the idea has sug-
gested itself to them that the country will soon be overstocked
with fruits. This is & greatly mistaken apprehension. After all -
that has been done, let us look at the actual condition of fruit
culture at the present time. Iw the best fruit-growing counties

.



INTRODUUTION. . ’ v
in the Btate of New York, the emtire fruit plantations of mose
than three fourths of the agricultural population consist of very
ordinary orchards of apples. Not a dish of fine pears, plums,
cherries, apricots, grapes, or raspberries, has ever appeared on
their tables, and not a step has yet been taken to produce them.
People are but beginning to learn the wses of fruits, and to
appreciate their importance.

At one time apples were grown chiefly for cider ; now they are
considered indispensable articles of food. The finer fruits, that
were formerly considered as luxuries only for the tables of the
wealthy, are beginning to take their place among the ordinary
supplies of every man’s table; and this taste must grow from
year to year, with an increased supply. Those who consume a
biishel of fruit this year, will require double or.treble that quantity
next. The rapid increase of population alone, oreates a demand
to an extent that few people are aware of. . The city of Roches- .
ter has added 20,000 to her numbers in ten years. Let such an
inorease as this in all our cities, towns, and villages, be estimated,

. and see what an aggregsto anmnl amount of new consurers it

e

presents

New markets are oontmmlly presenting themselves and de-
manding lsrge supplies. New and mbre perfect modes of pack-
ing and shipping fruits, and of drying, preserving, and preparing
them' for various purposes to which.they have not hitherto been
appropriated, are beginning te enlist attention and inquiry.

Immense amounts of money are annually expended in import-
ing grapes, wines, figs, nuts, prunes, raisins, currants, almonds,
&ec., many of which might be produced perfectly well on our own
soil. Pears have actually been imported from France by the
New York confectioners, this present season, (1851.) These
are faots that should be well understood by proprictors of lands,

\



w * INTRODUCTION. .
and copecially by thoss who have aliowed themsclves 40 imagine
that fruit will soon be a0 plenty as not to be worth the growing.

It is too soon by a cemtury to apprebond an over supply of
. fruits in the United Stades, exoept of some very perishable sort,
in a sesson -of unususl sbundance, in-some particular locality
where one branch of cunlture is mainly earried on.

It is because fruit culture has been almost entirely neglocted
until within a few years, that the present activity appears so ex-
- traordinary. Avutmajoiityofﬂm people were quite unaware
of the treasures within their reach ; and that in regard to soil and
olimate they possessed advantages for frai growing saperior to
any other nation. We had no popular warks or periodicals'to
diffuse information or awaken interest on the subjest. For fomr-
teen or fifteen years Hovey’s Magazine of Horticuléure was the
only journal exclusively devoted to gardeming sabjoots, and it
. enly found its way inta the hands of the mere advanced oulti-
vators. We had so-oh'eaﬁsesonfmit;,bntmneof them oir-
cdﬁedauﬁoienﬂytoeﬁntmoh‘@od. Previous to 1845, Ken~
rick’s Americon Orchardist, and Manning’s Book of Fruils, were
the pyincipal treatises that had any cireulation worth’ naming.
Caxe’s work, Floy’s, Prince’s, and seme others, were confined
‘almost wholly to nureery-fen, or persons already engnged and
interested in fruit culture ir the older parts of the ceuntry.

Mr. Dowsing’s  Eruit snd Fruit Trees of Amerioa,” that ap-
peared in 1843, wae the firsy treatiso of the kind that really ob
tained » wide and general circulation.

It mado its appesrssies ot a favorable momont, just as the
planting spirit refesred to was begimming to manifest iself, and
when, more than aé any previons period, such & work was needed.
Mr. Powning enjoyed grost advantages over amy previous Ameri~
osa wrider. Dwiing the ten yoars that had elapsed sinoe the
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pablication of Kenrick’s and Prince’s treatises, s great fund of
materials had been accumulating. Messms. Manning, Kearick,
Prince, Wilder, and many others, had been industriously collect-
ing fruits both at home and abroad. The Masgachusetts Horti- .
cultural Society was aotively-engaged in its abors. The London
Horticultural Society had made great advancement in its exami-
nation and trial of fruits, and had corrected a multitade of long
. standing errors in aomenclature. i

M. Downing’s work had the benefit of all this ; and possessing
‘the instructive foature of outline figures of fruits, and being writ-
ten in 8, vory agreeable and attractive style, it possessed the ele-
ments of popularity and usefulness in sn eminent degree. Henoe
it became at once the text-book of every man who sought for
. pomological information, or felt interested in fruits or fruit trees ;
and to it is justly sttributable much of the taste and spirit on the
subject, and the increased sitention to nomenclature, that so dis-
tinguishes the present time. Mr. Thomas’s recent treatise, ¢ The
American Fruit Culturiat,” ondhe same plan as Mr. Downing’s,
is also & popular work, and will be tho means of diffasing both
taste and information. Mr Thomas is a close and accurate
observer, and his descriptions are peculiarly concise, meshodical
-and minute. “ Cole’s Fruit Book” is also & recent trestise, and
an account of its cheapness and the vast ascumulation of facts
and information it contains is highly popular and useful. Be-
sides these, periodicals devoted more or less to the subject, have
inereased in number and gresily extended their circnlation, se
that information is now accessible to all who desire it. ‘
The light which has been shed upon fruit-growing by these
worka, and the taste they have created, have not only improved
ald systems of culivation, bus introduced wew omes. Until within
o fow yoars pothing was said or known among the great body of

S
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aqltivators, or even nursery-men, of dwarfing trees, of the uses of
éertain stocks, or of modes of propagation and pruning by which
trees are made to bear early, and are adapted to different circum-
stances. The eatire routine of the propagation and management
of trees was conduoted generally in the simplest and rudest manner.
Whether for the garden or the orchard they were propagated in
‘the same manner, on the same stocks, and in the same form
taken from the nursery, planted out and left there to assyme such
forms as nature or accident might impose, and produce fruit at
such a time asnatural circumstances would admit. '

The amt of planting ﬂﬁytrees on a quarter of an acre of
ground, and bringing them into 4 fruitful state in four or five
years at most, was entirely unknown. Small gardens were en-
cumbered with tall, unshapely, and unfruitful trees, that afforded
1o pleasure to the cultivator ; and thousands of persons, who are
now the most enthusiastic eultxvators, were entirely duoouraged
from the attempt

Friuit gardening; properly speaking, may be said only to have
commenced. It is no longer a matter of mere utility, but of
taste also; and, therefore, adaptation, variety, and beanty, are
sought for in garden trees and modes of culture and management.

Nothing B0 distinguishes the taste of modern planting as the *

partiality for dwarf trees, and the desire to obtain information in
regard to their propagation and treatment.

This has not been anticipated by any of our authors. The
standard or orchard systemaloneufullytreatedof as being the
- only one practised ; and this requires so little akill in the art of
. culture, that only the simplest instructions have been given.
The very elements of the science have been unexplained and
unstudied, and cultivators in the nmain find themselves both desti-

tate of knowledge in regard to the managemént of- trees in the

ot

"
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more refined and srtificial forms, and ‘the sourcap fom which to-
obtain it. But a very small proportion of those engaged or en-
gaging in tree culture have studied the physiology of trees in any
degree. Very few have the slightest knowledge of the modes of
growth and bearing of the different species of fruita, or even of the
difference between wood or leaf buds, and fruit buds. Very few
understand the functions of the different parts of trees, and the
relation in which they stand -one to another ; the principles that
govern and regulate the growth and maturity, the formation of
wood and the production of fruit. Practice is no better under-
stood ‘than principle. Persons engaged largely in tree growing
will frequently ask the most absurd questions on the subject of
propagation, of stocks, of pruning, &o., matters that should be
understood by every man who has a single tree to manage, but
especially indispensahle to those who wish to succeed in conduct-
ing garden trees under certain modified forms, more or less
opposed to the natural. The preparation of ground, laying out
small gardens, the selection of suitable trees, and a multitude of
minor but nevertheless important mattets, are very imperfeotly
understood. Neither our state nor national governments have
ever manifested a disposition to favor the rural arts with any-
thing like a liberal patronizing policy. Advanced, wealthy and
powerful as we are, not a single step has been taken, in earnest,
to establish model farms or model gardens, in which experiments
might be made and examples given that would enlighten cultiva-
tors, and elevate and honor ‘their profession. Whatever advance
has been made is due wholly to individual taste, energy, and enter-

rise ; and to these alone are we permitted to look for future

rogress. _

"Hstving Tor many ycars devoted much attention to this partiou-
bir branch of oulture, and feeling deeply interested in its sugoess,
. e A
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.sud having, I@p business¥ptercourse with eultivators in all parts
of the country, an ample opportunity of understanding the nature
and extant of the information desired, I have prepared the fol-
lowing pages tesupply it af least in part.

I am well convinced that the work is nextherper&otnoroom-
plete. K has been prepared, during a few weeks of the winter, in
the midst of other engagements that rendered it impoasible to be-
stow upon it the necessary care and lsbor. My original intention
was. te give a few brief directions for the management of garden

trees, but it was suggested by friends that it would preve more -

generally useful by adding a sketch of the entire routine of opera~
_ tions, from the propagation in the nursery to the management in

_ the orchard and garden. This has involved mueh more labor
than it was intended to bestow on it, or than I could really spare
from business. It has, therefore, been" performed hastily, and,

of eourse, in many respects imperfectly, but yet it is hoped it -

contains such an exposition of principles and practices as cannot
fail to diffuse amongst the inexperienced much meeded informa-
- tion. All doubtful theories, and whatever had not a direct prae-
tioal bearing on the subjects treated, have been excluded, both
for the sake of brevity, and to avoid anything ecaloulated to
mislead. The principles and practices set forth are not new,
visionary, er doubtful, but such as are taught and practised by the
most accomplished cultivators of the day, and have been success-
fally carried out in the daily operations of our own' esiablishment.
In the pruning and mamagement of garden trees, the French
arbericulturists surpass all others. Their trees are models that
. have no equals; and that all the world admire. The English,
notwithstanding their great gardening skill, and their refineds
and elegant modes of euliuro, ave far behind tha Fremch in the
management. of fruit. trees. French-systems of pruming and
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tealaing are st this moment advosated and held up as models by
such men as Mr. Robert Thompson, head of the fruit department
in the London Horticultural Society’s Garden ; by Mr. Rivers,
wall known on this side of the Atlantic as ond of the most ener-
getic and aceomplished nurserymen in Great Britain; and by
many others whose skill and judgment command atéention. Their
introduction to English gardens is going on rapidly, and bids fair
to revolutionizse their whole practioe of fruit tree culture.

D’Albret’s great work on pruning is condeded te be the best
extant on that subject. He was the pupil and successor of M.
Thouin, the world-renowned vegetable physiologist and founder
of the great national gardens at Paris. His practioe is founded
upon the true principles of vegetable physiology, and strengthened
by long years of the most minute and successful experiment.

M. Dubrieul, late conductor of the fruit department in the
Garden of BRouen, has also published an excellent treatise on
arborioultare ; and there are many other French works on the
subjeot, all showing how thoroughly the science is there under-
stood, and how minutely and skilfully its principles are dealt with,
all, These as well ag the beat-mungedgudohsmddwmm

. perfoot and besutiful trees in France and Belgmm,have been
carefully studied.

The knowledge thus aoquired; added to the experience of many
years’ actual and extensive practice, constitutes the basis of the
ocourse recommended. : .

The same minute detail that charscterives European works has
not been attempted, yet much detail is absolutely necessary in
order to prevent miaapprehension on the part of those wholly
inexperienced.

Writers are apt to treat simple matters too much in the general,

. preduming thein to be well understood. Detail is always tedious
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to those familiar with the subject, but nothing less can be sltuho
tory to the student.

For the sake of convenient reference, the different branches of
the subject have been separated into four parts. The first
treats of general principles, a knowledge of the structure,
character, and functions of the different parts of trees, modes of
growth, bearing, &c. &e. ; soils, manures, modes of propagation,
&c. This must be the ground-work of the study of tree culture:
The second treats of the nursery. The third of plantations,
orchards of different kinds, gardens, &o. ; their laying out and
management, and of the pruning and training of trees in different
forms. The fourth contains abridged’ descriptions of the best
fruits, a chapter on gathering and preserving fruits, another on
diseases_and insects, and another on the implements in com-
mon use. :

llustrations have been mtroduced wherever the nature of the
subject seemed ‘to require them, and it was possible to get them
prepared. It is believed that these will prove of great value in
imparting a correct knowledge of the various subjects. Upwards
of one hundred of the more important figures have 'been drawn
from nature by Prof. Sintzenich of Rochester. :

P.B.

Mount. Hope Garden and Nurserm,
Rocuester N. Y.
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'GENERAL PRINCIPLES.

OHAPTER I

ﬁnim, mmmons, AND OFVICRS OF THE DI
FERENT PARTS OF PRUIT TREES.
Remarks.—A Tree is a living body composed

of many parts, such @8 roots, branches, leaves, buds, blos-

soms, fruit, &c. All these have
different offices to fulfil, assume
different forms and characters, and
are known and designated from
one another by different names
when subjected to the ical
operation of culture. ithout -
some knowledge of the names and
structure of these different parts,
of the principles that guide their
development, their relative connec-
tion with, and influence upon: one

- another, tree culture cannot be,

to any man, really pleasant, in-
tellectual, or successful; but s

misty, uncertaim, unmtelhgxblo

. routine of manual labor.

" Pre.L
Fig. 1 stree. 4, the callar. B,

The industry of our times is pe-
culiarly distinguished by the ap-
plication of science—the wnion of
theory with practice in every de-
7 partment; and surely the votaries
of the garden, whose labors, of
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all others, should be intelligent, will not allow themselves
to fall behind and perform their labors in the dark.
Fully sensible of the importance of this preliminary
‘study, and confident that the minute and practical details
of culture cannot be well understood without it, I propose
here, before entering upon the 'main subject, to describe,
in as few and as plain words as possible, the structure,
character, connection, and respective offices of the various
parts of frnit trees, and the names by which each is
Jknown in practice.

Seorion 1.—Tar Roor.

Trr Roor is composed of several parts.

1st. The collar(A, fig. 1), which is the centre of growth,
or point of union between the root and stem, usually at
or just ‘below the surface of the ground. In root grafi-
ing seedlings, this is the point where the graftis set.

2d. The body or main root (B, fig. 1), which usually
penetrates the earth in a vertical direction, and decreases
in size as it proceeds downwards from the collar. Itis
also called the Zap 700f. A seedling that has not been
transplanted has usually but one descending or tap root,’
furnished in all its length with minute hairy fibres.

8d. The lateral roots(C, fig. 1)are principal divisions or
. branches of the main root, and take more or less of a
spreading or horizontal direction. 'When seedlings are
transplanted, having a portion of the tap root cut off) -
these lateral or side roots are immediately formed.

4th. The fibres or rootlets (D, fig. 1) are the minute hair-
like roots which we see most abundant on trees that have
been frequently transplanted. Different species of trees
vary much in their natural tendency fo produce fibres.
Thus the pear and the apple require frequent transplant-
ing, and often root pruning, to produce that fibrous condi-
tion which is necessary to great fruitfulness; whilst the

)
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paradise apple, used as a stock for dwarf trees,and the
quince, are always qnite fibrous, the former never, and
the latter seldom requiring root pruning.

5th. The Spongioles are theextremtxesoftheﬁbres,f
porous and spongy, through which the food of trees de-
rived from the soil is mainly absorbed ; these points are
composed of soft, newly formed, delicate tissue, and are
exceedingly susceptible of injury. Theslightest bruise or
exposure to a dry or cold air is fatal to them ; and this
is the reason why transplanted trees receive generally
* such a severe check and so frequently die. If trees could
be taken up in such a way that these spongioles could all,
or mostly, be preserved, trees would receive no check
whatever ; hence large trees are removed in midsummer

without a leaf flagging. '

" 6th. Growth of Roots—The most popular theory at this
time is—that the growth of roots is produced by the pro-
longment of the woody vessels of the stem, which descend
- in successive layers to the extremities of the roots, and
thus, promote their extension.

‘When these descending layers are interrupted in their
course by some natural or accidental cause, or by art, as
when we cut off the ends of roots, they pierce the bark
and form new roots or new divisions of the root in the
samg manner that branches are produced on the stem.
Thus the roots furnish food to the stem and branches for
their support and enlargement, and inreturn, the stem and
branches send down layers of young wood to increase and
eolidify the root ; the one depending entirely upon the other
for its growth and existence. Practical cultivators are
familiar with many facts that illustrate the intimate rela-
tions and mutual dependency of the .roots and stems.
For instance, where one portion of the head or branches
is much larger or more vigorous than the other, if the
roots be examine, it will be found that those immediately
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.

under, or in direct connection with the largest branches,
will have a eorresponding size a.ndugor In cases where
- one side of the top of & large tree is cut. off, as in top
grafting, a large number of new shoots are produced on
the cut branch, and, if the roots be examined under or
in connection with® this branch, a corresponding new
growth will be found there. It is quite obvious from
these and similar facts, that whatever affects the roots or
~stems of trees favorably or unfavorably, affects the whole
tree. If the foliage of a tree be entirely removed in the
growing seasan, the absorbent action of the roots is sus-
pended ; and if the spongioles or absorbing points of the
roots be cut off, the growth of the.top instantly ceases.
Those who have leisure should pursue the study of these

highly interesting and important points sln]l further

Smo'non 2—Tug STEM.

T%e Stem is that part of a tree which starts from the
collar and grows upwards. It sustains all the branches,
and forms the channel of communication between the
different parts of the tree from one extremity to the other.

Plants like the grape, with twining or climbing stems,
are called vines, and such as have no main stem, but have
branches diverging from the collar, as the gooseberry, cur-
rant, &c., are called sArubs or bushes. Where the stem is
destltutc of branches to some distance from the ground,

it is usually called the trunk.

Moront Poarts of the Stem—A stem orbranchofa.
tree is composed of the following parts, which are dis-
tinctly observable’ when we cut it across. Fig. 2 repre-
sents the half of & cross sectlonof the stem of a young
tree five years old. '

1. The Rind orOutorBark(A)onshootsoryoungpm
of trees; this'is thin, smooth, and delfeate, like tissue
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paper, and is easily separated from the parts beneath it.

i In some -species, as the

‘ grape vine, for example,

| this rind is shed and re-

newed annually, whilst

| in ethers, as the apple,

: pear, &c., it unites with

Fe.2p the layer of tissue be-

Pig. 3, half of the hori- neath it, and forms a
:;"‘.l”‘:“_:'“o:a?:“:: hard, scaly, or corky
«r rind. B, inner barkor Fre. 2. : substance, usua]ly call-

libor. €. sap-wood or last o .
formed layer. D, perfect wood. E, pith. F, ed cortical layers, which

vertical section of a five year old stem, showing sepmte from the tree
:;;.:u Iayers of perpendicular woody tubes or at different PBI'IOdﬂ ac-

. - cording to the age of the
subjo:st and other circumstances.

. It is these cortical layers that give rise to the expres-
sions smooth and rough back.

2. The Innor Bark or Liber (B.y—This is the mtenor
portion of the bark in iminediate contact with the wood.
It is composed of perpendicular layers of soft, flexible
fibres, filled up with tissue. It is this part of the bark of
the Basswood that is used for budding ties, &c., the tissue
being separated from the woody fibre by maceration.

8. The Sap-wood (C)—This is the youngest or last-
formed layer of wood, immediately below the inner bark.
It is distinguished in all trees by being softer and lighter
colored than the older parts.

4. The Heart or Perfectwood (D. )—Thxs is the central
or’interior portion of the stem or branch, grown firm and
mature by age. It is generally a.shade darker in color
than the newly-formed part or sap-wood.

5. The Pith (E)—This is the soft, spongy substance -
iri the centre of the stem and branches. In soft-wooded
gpecies, like the grape vine, it is large; in hard-wooded
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species, a8 the apple, pear, quince, &c., small. In young
shoots it is soft, green, and succulent, and fills an impor-
tant part in their development. In the old part it is dry,
shrivelled, and seems incapable of taking any part in the
process of vegetation, and this appears evident from the
fact that trees often continue to flourish after the centre,
containing the pith, has begun to decays

Stricture of the Stem—The stem is composed of
woody fibre and cellular tissue, a substance similar to the
pith. The woody fibre is arranged in perpendlcular layers,
and the cellular tissue in. horizoftal layers, running from
the pith to the bark and connecting them. The mirgling
of these two systems gives to the surface of the cross sec-
tion of a stem the beautiful veined or netted appearance
observable in fig. 2. The perpendicular layers of woody
fibre are most clearly bbservable when we cut a stem ver-
tically ; they are then easily separated from one another.,
The layers or plates of tissue radiating from the centre
to the stem are usually called the medullary rays. .

The inner bark or liber, as has been stated, is, like the

.wood, composed of thin layers of delicate perpendicular
fibres mixed with tissue.

Growth of the Stem.—The stem of a tree is originally
the extension of the cellulartissue of the seed. As soon as
leaves are formed they organize new matter, which de-
scends and forms woody fibres: the layers sent down from
the first leaves are covered with those sent down from the
next, and go on, one layer after another is produced until
the end of the season, when the leaves fall and growth
ceases. A yearling tree has, therefore, a greater number
of layers of woody fibre at the collar than at the top, and °

. s, consequenth, thicker ; the second year the buds on
the firet year’s growth produce shoots, and these organize
new lavers of woody fibre, that descend and cover those
of the previous year, and thus growth proceeds from
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year to year. Between each year’s growth there is gene-
rally a line, in some cases more conspicnous than in
others, that marks -off the formation of each year, so
that we are able to reckon the ages of trees With great
accuracy by these rings. When it happens that a tree,
from certain circumstances, makes more growth one season
than another, we find the ring of that season larger. The
new wood is alWays formed between the inner bark and
the last layer of wood, sb that one layer is laid upon, and
outside of another, and the bark is continually pressed
outwards. ' ’

The new layers of bark are also formed at the same
place, or within the previous one. From this mode of
growth, it results that each layer of wood is more deeply
imbedded as others are formed on the top of it; and
each layer of hark is pressed outwards as others are
formed within it. In some cases, as in the. cherry, for
example, the bark is so tough as not always to yield to _
the general expansion of the tree, and slitting is resorted
to for the purpose of preventing an unnatural rupture,
which would eventually take place by the continued
pressure of growth from within.

Seorion 3.—-Bmom.

Branches are the divisions of the stem, and have an
organization precisely similar : they are designated as,

1st. Main Branches (F, fig. 1) ; those that are directly
connected with the stem or trunk. ‘In pyramidal trees,
they are called lateral branches. The branches of different
species and varieties- of fruit trees, differ much in their
habits of growth ; and it is highly important to the planter to
consider these peculiarities, because certain habits of growth
are better adapted to particular circumstances than others.
Thus we have erect branches (fig. 8), which produce trees
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of an upright and -compact form. Ourved erect brancha

(fig. 4), proceeding almost horizontally from the stem for
ghort distance, and then becoming erect ; these, also,

Fie. 8, Fie. 4. !‘m 8

Mgy 8, 4, 6, different habits of growth of trees. 3, orect ; 4,eurnd mct;l.
Mgorh&honhl.

form upright symmetncal heads, but much more open than
the preceding. Also, horizontal or spreading bramches
(fig. 5), that form vnde-spreadmg heads with irregular
outline. And, lastly, drooping Branches, when they fall
below the horizontal line. The branches of most varie-
ties of apples and pears beoomse pendnlom when they

have borne some time; and even in young trees of par- -

ticular varieties, some of the branches agsume & droopmg
snd irregular habit.

2d. Secondary Bramches (@, fig. 1), are the divisions
of the main branches: occasionally those near the stem
take such a prominent part in forming the outline of the
tree, as to assume all the character of main branches, ex
cepting in position.

8d. Shoots (H, fig. 1). This is the name by




young parts are designated from the time they emerge’
from the bud until they have completed their first
season’s growth. These have also important pamlltntael
that serve to distinguish certain varieties. They are vari-

ously designated as stout or slendor, shiff or flewible, erect
or spreading, short jointed if the budsbe close together,
and lomg jointed when the contrary. The colors of their
bark are also strikingly different, and form very obvious

" distinctions amongst varieties. The Srow .Ppach, for in-

stance, has pale greenish shoots, by which it is at once
distingnished. The Jargomuo,Roctmor, and many other
var'eties of the pear, have dark purplish ehoots, while
tee Div and S¢. Germann are quite yellowish, the Glous

he.7. - Te, 8

Ng. 6, wood branch of the apple. 7, &nltbnnoh; 4,B,0, young spars on two
rearold woad. 8, fruit branch of the pedt ; 4, B, C, young spurs on two-year-ol
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Morceau, grey or drab, and the Bartlett and Buffam
quite reddish. The shoots of certain varieties of apples
~ and pears, and especially plums, are distinguished by

being downy, furnished to a greater or less extent with a
soft and hairy covering—in some cases barely ohserv-
able. ‘

4th. Wood Bramches (fig. 6) are those bearing only
wood buds.

5th, Fruit Branches are those bearing fruit buds ex-
clusively. They are presented to us under different forms
and circumstances, all of which it is of the highest im-
portance to understand.

In kernel fruits, such as the apple and pear, the most -
ordinary form of the fruit branch is that generally called
the fruit spur (4, B, C, figs. 7, 8,9). It appears first as
a prominent bud, as in ﬁg 7, on wood at least two years
old; and for two or three seasons it produces but a rosette
of leaves, and con-
tinues to increase
in length, as in fig.
9. After it has

| < produced fruit, it
% - generally branches,
2 and, if properly managed, will

bear fruit for many years. Ap-

ple and pear trees of bearing

J A age, and in a fruitful condition,

will be found covered with

these spurs on all parts of the

head except the young shoots.

In addition to the frwit spur,

¥ie. 9. v there are on the kernel fruits

B ey e D% glender fruit branches, about as
‘ large as a goose quill, and from
six to eight inches in length (fig. 10); the buds are long,
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narrow, and prominent, and the first year or two after
their appearance, produce but rosettes of leaves, yielding
fruit ‘generally about the third year. On trees well fur-
nished with frait spurs, these slender branches are of

little account, but they are useful
on young trees not fully in a bear-
ing state. They are generally pro-
duced on the lower or older parts
of the branches or stem, and, in
the first place, are slender shoots
with wood buds only ; but owing to

their unfavorable position and fee-

ble structure, they receive only a
small portion of the ascending sap,
and the .consequence is, they be-
come stunted, and transformed
into fruit branches. In pruning
young trees, slender shoots are fre-
quently bent over, or fastened in a
crooked position to transform them
into fruit branches of this kind;
but this will be treated of in its
proper place.

Certain varieties of apples have
a natural habit of bearing the fruit
on the points of the lateral shoots;
and frequently these terminal fruit
buds are formed during the first
geason’s growth of the shoot. Fig.
11 is an example; A is the point

Fie, 10. Fro. 11,

Fig, 10, slender fruit branch
of the apple—all the buds are .
fruit buds. Fig. )1, & branch
of the spple showing the ten-
dency of some varieties to
beer on the points of the
branches. 4, the point where
o fruit was borne last season ;
B, & shoot of last year; O, its
terminal fruit bud.

where a fruit was borne last season; B, a shoot of last
season; and ( its terminal bud, which is a fruit bud.
The fruit branches of the peach, apricot, and nectarine,
are productions of .one season’s growth; the fruit buds
form one season and blossom the next: but as on the
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apple and pear, there
are different forms
of the fruit branch.

In the first place

the frut spur (4,

fig. 12), a group of

buds like a_bouquet ;

these are little stunt-

ed branches on the

Fre. 13. . ‘older wood that have

FMg. 13, fruit spur of the mumed this fom

4Monthooldwood. The imost impomt

fruit branches of these trees are the vigorous

shoots of the last season’s growth, containing

both fruit and wood buds (fig. 18), and the
slender fruit branches, bearing all single '

fruit buds, except a wood bud or two at the

base. Fig. 14 represents such a branch of

‘the peach, 4 and B being wood buds. The

* fruit branches of the plwm and. cherry, and

the gooseberry and currant, are similarly pro-

duced. A yearling shoot, for instance, the

second season, will produce a shoot from its

" terminal bud,and probably shoots from two or

three other buds immediately below the ter-

minal, whilst those lower down will be trans-

formed into fruit buds, and produce fruit

the third season. Fig.15 is a branch of the

cherry. A is the two-year-old wood; B,

one year; C and D, fruit spurs on the two-

year-old wood, with a wood bud usually at

-the point. ~ Fig. 16 is a fruit spur from the
-2lder wood; A4, the wood bud at its point.

Fre. 13,
Fig. 13, mixe! %od and fruit branches of the peach ; O, D, B, fruit buds ; 7, @

" ef,leat buds; | buble buds; G, triple buds, the twe side buds being fruit buds,
and the centre o & leafbud. .

’
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Fig. 17 is & branch of the plum; A, the two-yearold
wood ; B, one year old; O and D, spurs. Fig. 18 is &

the peach; all the buds emoept .4
and B, and the terminal one, are
fruit buds.

fruitspur from older wood.
~ The wood bud in the cen-
tre .of these groups of
“buds on the spur enables -
them to incresse in length
every season. New buds

l‘u.ll: Fia. 18
are produced to replace

. 15, braneh of the cherry ; £, twe-
those that bear, and so y::-'on Wood ; B, one year; O and D,

. contin frui fruit spurs. Fig. 16, fruit spur of the cherry;
the Jpurs ue t- the bud .4, in the centre of the gpoup, is &
fal for several years, ac wood bud. :

cording to the vigor of A
the tree, and the manner in which it is treated.
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The fruit branches of the guinos and the
medlar are slender twigs on the sides of
lateral branches, and the fruit is borne on
their pointa.

Seorrox 4.—Bups.

1st. The Nature .
and Functions of
Buds—In a prac-
tical point of view,
bnds are certainly

" the most important.
organs of trees, be-
cause it is through
them we are en-
abled completely to

. - direct and control

Fia. 18, Fra. 17, their forms and
Tig. 17, branch of the plum; 4, twoyearcld thejr productiveness.

;:1:.{»: o:“t;o?l:rmf: e a e T lti"W'hoever, therefore,

- wishes to become a
skilful and successful tree culturist, must not fail to
make himself familiar with all their forms, modificatiors,
modes of development, and the purposes they are adapted
to fulfil in the formation of the tree and its products.” The’
immediate causes of the production of buds on the growing
shoots of trees, and the sources from which they spring or
in which they originate, are alike thus far mysterious,
notwithstanding they have been the.subject of & vast deal
of research and speculation among botanists and vegetable
physiologists for many ages. We are able, however, to
trace clearly and satisfactorily the objects they are
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mtended to fulfil in the development of the tree, theu'
connection with, and dependency upon other parts, and

the circumstances under which they can be made to ac-
complish speclﬁc purposes.

Every bud contains the rudiments of, and is capable,
under favorable circumstances, of producing a new indi-
vidual similar to that on which it is borne. .

This fact is clearly demonstrated in the propagation of

strees by budding, where a single eye is removed from one
shpot and placed in the wood of another, to which it
.unites and forms a new individual similar to its parent.-
So in propagation by éyes, as in the grape vine, where a
single bud with a small portion of wood attached, becomes
a perfect plant.

Every perfect bud we find on & young yes:ling tree or
shoot is capable of being developed into & branch. Na-
turally, they do not ; but we know that by the application
of art they can be readily forced to do so.

For instance, the buds of a yearling tree, if left to take
their natural course, will only in part produce branches,
and these will generally bé nearer to the extremities, -
where they are the most excitable, being in closer con-
nection with the centre of vegetation : but we cause the
lower ones to develope branches, by cutting off those

. above them to the extent that the particular character of
-the specles or variety, or of the buds themselves in respect
to vigor and vitality, may require. Hence it is that the
forms of trees are so completely under our control when
we possess the requisite knowledge of the character and
modes of vegetation of buds.

2d. Different Names and Oharacters of Buds.—All buds
are qither, 1st, forminal, as when on the points of shoots -
(C, fig. 19); 2d, am'llm'y, when accompanied by a leaf
sitnated in the angle made by the projection of the leaf
from the shoot or hranch (4 B, fig. 19); -8d, adventi-
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#ious or acoidental, when originsting scoidentally as it
vere,ormthontanymgu]mty,ontheoldum&m .

Fre. 19 —Latenss Brawom.
Fig. 19. A, 8 superior bud. . B, inferior. C, terminsl, £ wnd B, axillery

and unaccompanied by a leaf. They aro ofter produced
by the breaking or cutting off a branch,or by s wound
or incision made in the bark. In the management of
trained trees special means are taken to produce these
buds on spaces of the trunk that it is -desirable to fill up.
. 'We sometimes see instances of such buds on the stumps
- of old trees.
" The terminal and’ axillaty buds prodnoed on young
shoots, seem to have a different origin from these acci-
dental buds—the former are connected with the pith of
~ the shoot, as we may see by dissecting them. On cutting
‘into & young shoot below a bud we find a cylinder of pith .
entering into the bud from the pith of the shoot, but
. 'we do not find this connection existing in the case of the
adventitious buds. )
Practically considered, buds are classified as follows :—
1. Lateral—Those- on the sides or circumference of
shoots, being the awillary buds of the botanist (A B,
19).
2. Terminal—Those on the points of shoots (O} fig. 19) :
8. Superior—Those on the upper sides of horizontal
branches (4, fig. 19). :
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. 4. Inferior—Those on the lower side of horizontal
branches (5, fig. 19).

8. Stipular.—The small, barely visible buds found at the
_base of ordinary buds.

6. Dormant or Latent—These are scarcely apparent buds,
generally towards the base of branches: They may
remain dormant for several years, and then, in some

_ species, be excited into growth by prumng close to
* . them,

Buds are again classed as leaf buds andfrmt buds.

4. Leaf Buds (F, G, H, fig. 13) produce either leaves or
branches ; they d.lﬂ‘er in form from fruit buds in
being in most cases longer and more pointed in‘the
same spemes

These are again deslgnated as—
8ingle, when only one is produced at the same point (H,

fig. 13).

Double, when two are together (Z, fig. 13)

T'riple, when in threes (C and J, fig. 13).

These double and triple buds are almost peculiar to the

- stone fruits, and especially the peach, apricot, O.nd
nectarine.

The size, form, and prominence of leaf buds vm'y in &
striking degree in different varieties of the same species,
and these peculiarities are found to be of considerable
service in identifying and describing sorts. Thus, the
buds of one variety will be long, pointed and compressed,

" or,lying close to the shoot. Others will be large, oval
and prominent, or standing boldly out from the shoot.

Others will be small, full, and round. Thus, for instance,

the wood buds of the Glout Morceau are short and conical,

broad at the base, and taper suddenly to & very sharp
point inclined towards the shoot ; they have also very pro-
minent shoulders, that is, their base forms a prominent
projection on the shoot. The scales are also dark, with
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light gray edges. In the Josephine de Maline pesr the *
buds are quite remarkable for their roundness, bluntness
and prominence. If shoots of the Bartlett and Seckel
pears, two well known varieties, be compared, although
they present no decidedly obvious peculiarities, yet they
will be found very different. Those of the Seckel are
much broader at the base, more pointed, and lighter
ocolored, being & dark drad, whilst those of the Bartlett.
are reddish. These miscellaneous instances are chosen
simply to draw attention to these points, and to show the
erdinary modes of comparison. When we speak of leaf
buds, we have reference only to the simple bud and not
to the large, pointed, spur-like productions frequently pro-
duced towards the middle or lower part of young shoots
that have made a second growth, that is where growth
bas ceased for 8 while and the terminal bud has beéen
formed, and afterwards, in the same season, commencad
anew, and made a second growth.

.8. Fruit Buds—In the early stages of their formation
and growth all buds are but leaf buds. Thus, on a young
shoot of the cherry and the plum, for example, 'of one sea-
son’s growth, the buds are all leaf buds. The next spring
. & part of these produce new shoots, and others arg
transformed into fruit buds that will bear fruit the follow-
ing season. The transformation is accomplished during
the second year of their existence, and it usually happens
that they are the smallest and least fully developed
that are so transformed : the more vigorous pushing into
branches. In the peach, the apricot, &c., on which the
fruit buds are produced in one year, the change from a
leaf to a fruit bud.ocours towards the latter part of the sea-
son. - The prémary cause of the transformation of leaf into
fruit buds is not satisfactorily known, although many theo-
ries exist on the subject.- Observation, however, has taught
W many things in relatiom to it. It seems that all trece
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must acquire a certain maturity, either natural or forced,
in order to produce blossoms or fruit. A tree that is fur-
nished with a rich, humid soil, containing an abundance of
watery nutriment, and left in all respects unrestrained in
its upward growth, may attain the age of ten or fifteen
years before it commences to form fruit buds; whilst in a
soil of a different uality, dry and less favorable to rapid
. growth, or if constrained in its growth by being grafted on
some particular stock, or by some particular mode of train-
ing, it may produce fruit in two or three years.

An apple tree on a common stock, planted out in ordi-
nary .orchard soil, does not usually bear until it is ir most
cases seven years old from the bud, often more ; whilst the
same variety grafted or budded on a paradise apple stock
will produce in two or three at most. We frequently see
one branch of a tree that has been accidentally placed in
a more horizontal position than the other parts, or that has
been tightly compressed with a bandage or something of
that sort, bear fruit abundantly ; whilst the erect, uncon-
strained portion of the tree gives no sign of fruitfulness
whatever. As a general thing, we find that where there
is an abundant and constant supply of sap or nutriment
furnished to the roots of trees and conveyed by them
through the unrestrained channels which the large cells
end porous character of young wood afford, the whole
forces of the tree will be spent in the production of new
shoots ; but that as trees grow old, the cells become small-
er, and the tree being also more branched the free course
of the sap is obstructed, and becomes in consequence bet- -
ter elaborated, or in other words more mature, and com:
mences the productiop of fruit. Circumstances similar in
all respects to these and answering exactly the same pur-
pose, can be prodnced by art at an early age of the tree;
and this is one of the leading points in the culture and
managemaent of garden trees, where smallness of size and
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early fruitfulness are so highly desirable. This will come
under consideration in another place. :

Fruit buds in most cases are distinguishable from wood
buds by their rounder and fuller form ; the scales that cover
them are broader and less numerous, and in the spring they
begin to swell and show signs of opening at an earlier pe
riod. Like the wood buds they are single, double, or triple,
according to the number found together. They.are single
in pears, apples, and other trees of that class. Single,
double, and, triple, variously, on the stone fruits, gooseber-
ries, and currants.

Fruit buds are also simple and compound. Simple, as
in the peach, apricot, and almond, cach bud of which pro-
duces but one
flower. Com-
pound, as in the
plum, cherry, ap-
ple, pear, &c.,
each bud of -
which produces

two or three,
hence we find

e ' plums  usually

Fig. 20, flower of the cherry, showing the preduct of borne in Pm H

* compound bud. those of the chel -

- 1y four or five (fig. 20), and of the apple and pear six to

- eight ; and hence we often find these fruits borne in clus-

. ters. They are also lateral or terminal, as they occupy the

sides or ends of the branches or spurs on which- they are

produced. The ordinary position of the fruit buds of dif:

ferent classes of trees will be understood from the preced:
ing descriptions of fruit branches.
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1st. Structure and Functions of Leaves—The leaves of
all hardy fruit trees cultivated in our climate are decidu-
ous, that is—they decay and fall in the autumn and are
succeeded by others on the return of spring. The offices
they perform during the growing season are of the high-
est importance to the life and health of the tree, and
deserve the most attentive consideration.

Fio. 91.

Fig. 21, 8 leaf of the pear. 4, the petiole or
Jeaf stalk, o4, B, D\ the blade. C,the base.

D, the poist. Line 4, 5, the width.

A leaf (fig. 21) is
composed of two prin-
cipal parts, the leaf
stalk or petiols (A),

which connects it with

" the tree or branch on

which it is borne, and

the expanded part (4,
B, D), called the dlade.

. The base is the end (0)

attached’ to ‘the stalk,
and the aper or point
(D) the opposite one.
The length is the dis-
tance from the base to
the point (C to D), and
the width, a line cut-
ting the length at right
angles, and extendmg
from margin to ma.rgm
(4 to B).

The leaf stalk and -
its branches, forming
the nerves or veins of

the blade, are composed of woody vessels in the form of
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a tube, similar to the woody parts of the tree or branch
- that bears it, inside of which is a pith, similar to the pith
*  of the tree; the leaf is thus connected with the pith and
wood of the shoot, and consequently the ascending sap,
as we may readily see, by making a vertical cut through
the leaf stalk and shoot. The veins of the leaf are filled °
up with a cellular substance similar to the -pith, called
parenchyma, and the whole is covered with a thin skin
(epidermis). This cellular substance is connected with
the inner bark, and consequéntly the descending sap or
cambium, that forms the new layers of wood. Both sur.
faces of the leaf are furnished with small pores, through
which exhalation and absorption are carried on. Ahsorp-
tion is performed principally by the pores of the under
surface, apd they are the largest; exhalation principally
by those of the upper surface.

This property of the leaves to receive and give out air
and moisture through the pores on their surface, has
caused them to be likened to the lungs of animals, and
this comparison is to some extent correct; for we know
that without leaves, or organs performing their offices,
trees do not grow. And in proportion to their natumral
and healthy action, do we find the vigor and growth of
the tree. '

To prove that Jeaves have the power, in a greater or
less degree, to absorb fluids, we have but to apply water
to the drooping foliage of a plant suffering from drought,
and see how quickly it becomes refreshed. Dews of a
single night, we know, too, will revive plants that the heat
and drought of the previous day had prostrated; and
even if we put a flagging plant in a damp atmosphere, it
recovers. Even the leaves of a boquet can be kept fresh
for a long time by sprinkling them with water.

That plants azhale moisture and gases cannot be doubt-
ed. It is this very exhaling process that causes plants
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o wilt under a het sun or in a dry atmosphere. Plants
that are transplanted with their foliage on, as annuals are
in the spring or summer, will wilt and even die if ex
posed to the air and sun ; but if transplanted in a moist
day, or covered, so that evaporation cannot take place,
the plant does not appear to feel-the removal. So with
cuttings of many plants thus propagated ; if placed in
the earth with a certain amount of foliage on, and left
uncovered, they will immediately die ; but when we place
a bell glass or a hand glass over them to prevent evapo-
‘ration, they remain as fresh as though they had roots
supplying them wgith moisture from the soil. It is on this
account that transplanted trees so often die when the
branehes #nd shoots are not in proportion to the roots. .
In transplanting, a_portion of the.roots are destroyed,
and all are more or less deranged, so that their functions
are feebly performed for some time after planting. If all
the branches and shoots are left on, they will, as usual,
produce leaves, but the absorption at the roots being so
much less than the exhalation of the leaves, the juices
contained in the tree, previously laid up, soon become ex-
hausted, the leaves droop and wither, and the whole fabrie
perishes. In-budding, too, if the whole leaf were left
attached, the evaporation would be so great as to kill the
bud; hence we remove all but a portion of the stalk. :
A tree can neither mature its wood nor its fruit without -
the full and healthy exercise of the leaves. If in the grow-
ing segson, a tree is deprived of its foliage by blight,
insects, &c., we see that growth is entirely suspended for
a time, until new leaves are developed ; and if the leaves
be removed from a treé bearing fruit, we see the fruit
shrivel and dry up, or ripen prematurely and become
worthless. These facts, and many others that might be
cited, show the intimate connection existing between the
leaves and the other organs of trees, and' the influemce
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they have on their growth and productiveness. It is be-
lieved that the opening of the leaf buds in spring induces
the formation of new roots ;" this is doubtful, a8 new roots
may be seen forming at times when there are no leaves
on the tree and apparently no growth whatever going on
in the buds. But if the roots are not roused into-action
by the leaves, it is well known they will not continue and
grow long if leaves do not makae, their appegrance. We
observe in the case of trees the tops of which have been so
much injured by drymg and exposure that scarcely a sound
bud is left to grow, in this case the roots, although in
perfect order, remain nearly dormant uril new shoots and.
leaves are produced, and in proportion as the leaves in-
" crease so do the roots. The fact of the absdrption and
exhalation by leaves of certain fluidg, has, to & very con-
siderable extent, established the theory that the sap of trees
is taken up from the roots through the cells or sap vessels
of the wood of the trunk and branches in a crude state,.
and passes into the leaves; that in their tissue spread out
under the sun’s rays, it receives certain modifications.

Carbonic acid, which has been taken in a state of solution
from the soil and by the leaves from the atmosphere, is
decomposed, its' oxygen is given off into the air, carbon
becomes fixed, and thus the component parts of the tree,
" starch, sugar, gum, &c., are formed. After passing
" through this purifying or concentrating process, the sap
acqtires a more solid consistence, and is called cambium ; .
80 prepared it returns downwards through the nerves or
vessels of the leaf to the base of the leaf stalk, and then
between the wood and bark of the stem, forming new
layers on its passage. Such is, at present, the most popu

lar theory of the functions of the leaves and the aseent,
assimilation, and descent of the sap. Some distinguished
writers on the subject reject this theory, alleging that—
¢ there is no such thing as crude sap, that as soon as it
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enters the roots it becomes assimilated and fit for the pro-
duction of new cells, and that it passes upwards, forming
new wood or cells by a chemical process.”* Observation,
however, has clearly established that in the leaves of
bealthy trees chemical processes depending on light and
" heat, and "absolutely essential to the well-being of the tree,
are continually going on, for trees-shut out from the light
always make a feeble growth and have a blanched and
sickly hue, compared with the same species in the free
air and exposed to the rays of the sun. If one side or
. portion of a tree is shaded or deprived of its full share of
light, it ceases to grow in its natural way, and the shoots
are-lean, slender, and imperfect.

2d. .Dgferent Forms and Uhtmwterc of Iea/vee—The
different sizes and forms of the leaves of fruit trees, the
divisions of their edges, the absence or presence of glands,
the smoothness or roughness of their surfaces, are all
more or less serviceable in describing and identifying
varieties.

The- terms designating forms are seldom mathema-
tically correct, but merely made by comparison, for in-
itance—

Oval (fig. 22), when about twice as long as broad, and
nearly of equal width at both ends.
- Oblong (fig. 28), three times or more, as long as broad,
and differing but little in width in any part.
Lance Shaped (fig. 24), lanceolate, when three or more
times as long as broad, and tapering gradually to -a°

. sharp point. :

Ovate (fig. 25), when twice as long as broad, tapenng to
the apex, and widest towards the base.
Obovate (fig. 26), the -<inverse of ovate, the greatest dm-
meter being in the upper part.

# Schleiden’s Principles of Botany
9 .
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Round, roundish, as they approach a circular form like
fig. 21. The point is often a distinguishing feature,
some terminating suddenly in a sharp point, others
drawn out to a long, sharp point, peaked, whilst
others are nearly round. They differ much, too, in
the form of the base, some are rounded, sdme sharp,
and some heart-shaped.

| 25! 23\
u ' ; .

Figs. 23 1036, forms of leaves. 23, oval. 23, cblong. 94, lanceolate. 35, ovate. 36,
obovate.

. The divisions of the edges are serrated or toothed, when
- the edges are cut into sharp téeth, directed towarde the
point of the leaf; fincly (fig. 27) or coarsely (fig. 28) ser
rate, as these teeth are fine or coarse; doubly serrate,
. when the principal division or tooth is subdivided.
Crenate (fig. 29), when the divisions are rounded, instead
of being sharp like teeth.
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ZLobed, when deeply cut, and the penetrating angle
large, as in the currant, gooseberry, grape, &ec.
(Fig. 30).

Fig, 37, leaf, folded, refiemed, and fiely serrated ez tecthed. Fig. 28, Soarsely
eerrated. g. 29, crenale.
Flat, when the sur--
face is even
(fig. 21).

" Folded, when the
edges are turn-
ed inward (fig.

- 2.
) =% Reflewsd, when the
/ : apex or point
‘ tarns - back-
wards, giving
the leaf more
or less the form
g of & ring (2.
hesm - . Waved, wrinkled,
. g%, s leafof the exnmat, lobed. T emaooth, rough,
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etc., are all terms used, but well enough undeir
stood
The leaf stalk has often stnkmg peculiarities in certain
varieties, such as unusually long, stout, short, or slender.
There are also glands on the leafstalk, close to the base,
and in certain cases on the leaf itself, that are chiefly taken
notice of in 1dent1fy1ng varieties of the peach and necta-
rine; these differ in
" shape too, being globu- -
< lar (as in fig. 31), reni-
form or kidney-shaped
(fig. 32); these little
A s glands are supposed to
" be,and no doubt are, or-
Fre. 31 gans of gecretion. Fro. 32
‘Mg.a,alefofthe  These are all interest- . ;:,;‘m :.":.:;;;
a“::& with globoler - ing items in the study of Io il .
the beautiful and almost
endless variety of forms which the different classes of
froit trees, and even different varieties of the same class,

exhibit in their foliage. .

BSrorion 6.—FrLowEss.

1st. Different Parts of Flowers—Flowers are the
principal reproductive organs of trees, and consist of floral
envelopes, the calyx and: corolla ; and of sexual organs,
stamens and pistils.

The Calyx (4, fig. 35) is the outer covering, and is
ususally green like the leaves.. The-carolla (A, fig. 83) is
within the calyz, and is the colored, showy part of the
flower ; its divisions are called pefals.

Stamens (fig. 34) are the male organs of plants. They
are delicate, thread-like productions (4, fig. 34) in the cen-

" tre of the flower, supporting on their extremities the anthers
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(3, fig. 34). The pustil (C, D, fig. 85)mthefemaleorgan
and stands in the centre of the stamens. It consists of
the ovary .

at its base :

(B, fig. 35),
which con-
tains  the
seeds. The
style (G, fig.
85) is the
erect por -
tion, and
the stigma
(D, fig. 35)
is the small  xye. 38 to 35 —Different parts of & Sower. nca.l.m
glandulom petals. 34, a stamen, .4, filament or stalk, B, asther. C, pollen,

) body on its 35, the calyx, ovary, pistil united. B, ovary. C,style. D, stigms.

summit that receives the fertilizing powder (pollen) (O, fig.

34) from the anthers.

Flowers may be deficient in any of these organs except
the ovary, anthers, and stigma. These are indispensable
to fructification, and must be present in some form or other
or the flowers will be barren.

2d. Sexual Distinctions.—The fact that the two sexes
or sexual organs, the stamens and pistils, are in certain
species united on the same flower, and in others on dif-
ferent flowers, and even on different trees, has created
the necessity for the following distinctions:

Trees or plants are called Aermaphrodite (asin fig. 33)
when both stamens-and pistils are present on the same
flower. Nearly all our cultivated fruits are of this class.
Monawcious, when the male and female flowers are borne
on the same tree, as in the filbert flower (fig. 86, 4, the
male, and B; the female flowers). Dimcious, wnen the
male flowers (fig. 87) are on one plant, and the female

- o4




80 GENERAL PRINCIPLIS.

(fig. 88) on another. The most familiar instance among
plants cultlvated for their fruits, is the strawberry. In
many varieties we

find the stamens or

male organs so.in-

completely devel-

oped (fig.38) that

they are of no ser- 7
vice in fructifying e &
the fowers, and ,JEJ = o
hence we plant near  the strawberry.
them varieties with an abundance
of these organs strongly exhibited.

3d. Impregnation.—
Pig. 36, fouerof e s The process of im-
bert, pregnation is effected
in this way: When the flowers first open, Fio 80,
the pollen granules or powder in the anthers, . 3, female
is covered over by a delicate membrane. .:,’m" flow
In a short time this membrane bursts in & manner similar
to an explosion that scatters the pollen by its force, so
.that it reaches the stigma of the pistil ; this is composed of
glutinous or sticky secretions to which the pollen adheres;
there it forms new cells that expand into tubes; these
tubes penetrate through the style of the pistil to the ovary,
- where the impregnation takes place, and new cells are
immediately formed into an embryo plant.

This impregnation is sometimes, .from certain causes,
only partially effected in the cases of fruit where the ova-
ry or seed vessel is composed of sevéral cells, as in the

* apple, pear, &c., and hence the fruit takes an imperfect,
one-sided development from the beginning.

The difficulty that appears to arise in the way of the
impregnation of the stigma of one flower by the pollen of
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another, distantly situated, either on the same plant as in
moncecious trees, or on a different plant as in dicecions, is
wonderfully obviated by the provision that nature has
made for its transmission, not only by the atmosphere,

_but by insects, that pass from one flower to another feed-
ing on their honied secretions; the pollen adheres to them
and they carry it from one to another.

All natural flowers of the same species present the
same number of petals in their flowers, but occasionally
the stamens are converted into petals, and thus what are
eglled doubls flowers are produced. Among fruit trees we
have double flowering apples, plums, peaches, and cherries.
These seldom produce fruit; when perfectly double never.
All our double flowers, roses, paeonies, dahlias, &c., have
been obtained by this transformation of the stamens into
petals. It is supposed to be caused by an excessively

~ high cultivation given to the plants that produce the
seeds from which these double varicties spring.

4. Period of Blossoming. —In treating of fruit buds
allusion has been made to the causes which, according to
observation and experience, promote fruitfulness. These
are chiefly a slow or moderate growth, and a branching
or spreading, constrained form, instead of an upright one.
Some species of trees bloom at a much earlier age than
_others. Thus the peach, the apricot, and the cherry will
" bloom in nearly one-fourth- less time from the bud, all
things being equal, than the pear. Some species bloom
at an earlier period of the season than others; the apricot

and the peach bloom very early, and this is the chief rea-

son why the crop is so often destroyed in localities subject
~ to late sprmg frosts. Among fruits even of the same spe-
cies there is much difference in the period of blooming:

one variety of apple being nearly two weeks later than
another. This, in some sections, is an important quality,
where every day the blossom is retarded renders the crop
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surer, being more hkely to escape frost. These differences
are caused by various circumstances.

1st. Zhe Climate.—The period of blossoming of the same
species varies much in different localities. Rochester is
at least a week earlier than Buffalo, although the distance
is less than one hundred miles; and it is mearly two
weeks earlier than Toronto, whlch is still nearer. The
large bodies of ice in the lakes, at both Buffalo and Toron-
to, have no doubt a considerable effect in retarding the

" blossoming period.

2d. The Season and Position.—In the same locality,
one season is frequently & week earlier than others, and
trees on the south side of a wall or building will expand
their blossoms several days before the same variety in the -
open ground only a few rods distant,’and ten days to a.

- fortnight before those on a north-wall.

8d. The Soil—On warm and light soils, the roots of
trees are excited into activity much sooner than in cold,
damp, and heavy soils, and the blossoming period is ear-
lier in consequence. )
The Difforent Character of Flowers.—Flowers vary in
&ize, form, color, and other qualities, even in the same spe-
‘cies. In the peach those distinctions are so obvious, that
‘one of the principal classifications of pomologists is found-
ed on them. Thus there are varieties with large, chowy
ﬂowere (fig. 39), as the serrate
" early York, and small (fig. 40)
. as large early York, Craw-
Jord Early, etc. The color
also presents variations, some
. being deep, others pale rose,
Fro. 9. Fie.40. _ and some almost white; two
Fig. 0, large fower of the peach. o three varieties of the
Fig. 40, small fower of the pouh. h have ﬂowers wholly
white, as the enow, for instance. In all the other fruits,
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as in , pears, plums, cherries, &c., the flowers vary
but slightly in form and color, and the differences are only
taken note of in very full and minute scientific descrip-
" tions. A few cases, however, are well marked, as the
Jargonelle pear, the flowers of which are nearly twice as
large as most others. .
* In connection with the flowers it may be proper to ex
plain the important process of
Hybridization—This is performed by fertilizing the
pistil of one species or- variety with pollen from the
stamens of another. The seeds produced by the flower so
impregnated will produce & cross or hybrid between the
two parents. This process is now well understood, and is
‘carried on to & wonderful extent, especially in the pro-
duction of new flowers. Comparatively few of our popu-
lar fruits have been produced in this way. A few good
sorts have been produced by the late Mr. Knight, a dis-
tinguished English experimentalist, who effected much in
his time towards establishing many difficult and disputed
points in vegetable physiology. Nearly all the native
fruits of this country are accidental hybrids. A vast deal
may be done to improve, in.this way, all our fruits,
The size,” hardiness, and productiveness of one variety
may be combined with the delicacy of texture and flavor
_of another, and endless variations and improvements may
be effected. To obtain a true hybrid certain precautions
are necessary. The two subjects selected must flower at.
the same time. The stamens must be carefully removed
from the one intended for the mother, without injury to
the stigma. It must also be guarded from accidental im-
pregnation by other varieties, and the pollen from the
selected male be applied at the proper moment, that is,
when it bursts from the anther. Hybridization is only
possible between species closely related, for although there
is a relation between the apple and the pear, and between
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the gooseberry and the curront, they will not hybridize ;
but different varieties of the apple will hybridize with
each other, and so with all the rest. ) .

Blossoming in Alternate Years—Many varieties of
- apple, pears, &c., fruits that take the whole season to
mature, produce flowers in alternate years only, with
great regularity. The reason is supposed to be this:
The fruit during the bearing year, attracts a large quantity
of the ascending sap of the tree in the same way as the
leaves do; but instead of returning it to the tree, they
consume it themselves. The consequence is, the buds
that would have blossomed the following year if they had
" received their due share of nutriment, fail in attaini
the proper condition, and produce omnly rosettes of leaves.
During the unfruitful season, immense quantities of fruit-
buds are again brought forward, and the year following,
the tree is overloaded; so it proceeds in regnlar succes-
sion.

This is never expenenced in trees regularly pruned and
may be remedied by thinning out the crop in bearing
years, leaving on but a reasonable amount that will not
exhaust the tree. The bearing years have been completely
reversed by removing the blossom-buds er fruits on the
bearing year. : :

Secrion 7.—TrE Frurr.

1st. Character of the Fruit—As soon as the ovary is
jmpregnated it begins to swell ; the petals, stamens, and
other parts of the flower fall off, "and we then say the fruit
is “get.” As a fruit bud is but a transformed leaf-bud, a
fruit occupies the same relative connection with the tree
a8 a. branch; it attracts food from the stem and the

atmosphere in the same manner, and performs all the
same functions, except that it does not, like the leafl
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return anything to the tree, but appropriates all to its own .
nse; and this is the reason, as we have before remarked,
that trees having borne a heavy crop of fruit one season
are unfruitful the next—this is the case only with fruits,
as the apple and pear, that require nearly the whole sea-
son to mature them. Cherries, and other fruits that
mature in a shorter period, and that dray more lightly on
the juices of the tree, do not produce this exhaustion, and
consequently bear year after year uninterruptedly.

2d. Classification—In some fruits, as the apple for in-
stance, the fruit is formed delow or at the base of the
calyx, the segments of which are still visible in the
mature fruit; and often serves to some extent by its size
and other peculiarities, as being spread out, or closed to-
gether in a point, to identify varieties. In other species,
a8 the plum and cherry, the fruit is formed within the
calyx, or on the top of it. Fruits of the former character
forming below the calyx and including it in their struc-
ture are classed as inferior—the apple, pear, quince,
gooseberry, and currant are all inferior, having the calyx
adhering.

Those formed within the calyx, having the pistil alone
connected with the ovary, are called superior ; such are the
peach, plum, apricot, nectarine, cherry, raspberry, straw-
berry, and grape.

The more natural, popular, and useful "classification of
fruits, is that by which they are divided into
Pomes or Kernel Fruits, a8 the apple, pear, quince, med-

lar, etc. In speaking of these we call the pericarp
the flesh, and the dry, bony seed capsules the core.
Drupes or Stone Fruits—Those having ‘s soft, pulpy
pericarp, and the seed enclosed in a shell like & nut,
as the peach, plum, apricot, cherry, etc. The peri-
carp of these is called the ﬂuh, and the seed, the pit
" or stone
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Berries.—These have soft, pulpy flesh, containing seeds,
without capsules, as the gooseberry, cwrrant, raspberry,

strawberry, and grape.
Nuts, or capsule fruit, as the filert, ¢hestnut, etc., the

fruits of which arg nuts contained in husks or cups,
that when ripe, open and let the fruit drop. o
The outlines of forms of fruits and their colors exhibit
great variations, even in the same species. Every portion
of the fruit, the shkin, flesh (O, fig. 41), core (D, fig. 41),
seeds (E) or stones, .
stems (4), and in ker-
nel fruits the ca’yx
(B), have all, in some
cases, marked peculi-
arities, and in others
more minute and
scarcely perceptible ;
but yet in a strictly
scientific study of po-
Fig. 41, vertical section of 1 'h in, mOIOgy, of more o
its dﬁ‘en'n: parts. .;;, t:eobu:..npxr':h:'ay: less service. It WO’U.ld
:,t:: ﬁ;nh. D, the core. E, the seed. 4,stem. he foreign to the pur-
s poses of this work to
notice these points in detail ; all that is deemed necessary,
useful, or appropriate, is to point out well-defined and
practxcgl distinctions, and the terms ordinarily made use
of in popular descriptions. .
3d. Different Parts of the Fruwit:
The Base (A) is the end in which the stem is inserted.
The Eye (B) is the opposite end, in the apple, pear, etc.,
that have an adhering calyx. -
The Neck, in pears, the contracted part near the stalk, as
~ seen in fig. 49.
The Pomt is the end opposite the stem in stone fruits ;




THE FRUIT. ’ 3

berries, etc., that have no calyx, and consequently ne
eye.

The Length is-the distance from stem to point or eye,
A to B, fig. 41.

The Width, the line D E—cutting the frmt across, or ai
right angles with the length.

The Basin, the depression around the eye or calyx in
kernel fruit, B, fig. 41.

The Cavity, the depressxon around the stem.

The Suture, in stone fruits the furrow-like depression run-,
ning from the base to the point.

4th. Different Properties of Fruits :

Besides the principal divisions which have been a.lluded
to, fruits are considered in regard to their size, color,
form, texcture, flavor, and season of ripening. ‘

1st. The Size.—Besides the natural difference in size
that exists among different varieties of the same species,
a8, for instance, between the Bartlett and Seckel Pears, or
the Fall Pippin and Lady Apples, there are great dif-
ferences between the samo varieties owing chiefly to the
following circumstances: Sot/—We find that in new
and fresh soils, the nutritive properties of which have not
been impaired by cultivation, as in the virgin soils of the
‘West, fruit of the same variety attains nearly double the
#ize that it does in older parts of the country, where the
goil has long been under cultivation; and that in the same
orchard, the tree growing in a deep, alluvial soil, will give
fruit much larger than the one on a hard gravelly knoll.
Culture—This has animportant influence on the size of
fruits. If an orchard has been for several years neglected,
and the ground about the trees become covered with grass
and weeds, the fruit issmall ; and if the same orchard be
ploughed up, some manure twned in around the roots,
and the ground be kept loose and clean by tillage, the
fruit will double in size'in a single season. Seqsons—In



38 - GENERAL PRINCIPLES.

a dry season, when the supply of moiature at the roots
and in the atmosphere is very limited, fruits are invari-
ably smaller than in seasons of an oppesite character. :
Number of fruits on the tree—This affects the size of the
fruit to a great extent in all seasons, soils, and climates,
and under all grades of culture.

It is perfectly obvious, that the greater the number of
fruits a tree bears, the smaller they will be, for as they
derive their sustenance from the tree, a large number
cannot be so well supplied as a smaller number. 'We
cannot go into an orchard where there are many varieties
without seeing an illustratiom of this. Here is a prolific
variety loaded in every part; the fruits are small, cer-
tainly not over medium size. There is a moderate bearer;
its fruits are thinly and evenly distributed over the tree ;
its fruits are consequently Jarge. So in the case of fruits
that have been thinned ; that is, a certain portion removed
while young, either by accidental circumstances or by
design, every specimen is twice as large, as if the whole
crop had been .allowed to mature. The English goose-
berry growers, in preparing their prize specimens, leave
but a few on each bush—not over a twentieth, or perhaps
a fiftieth part of the entire crop. So in peaches, grapes,
etc., grown carefully in houses. Where the size and
beauty of the fruit, and the health and vigor of the trees
are kept in view, a large portion of the crops, from one
half to two thirds, is thinned out before maturity. Age
of the trees—This influences the size of fruits to a great
extent; we see fruit so large on-young trees as to be
entirely out of character: As trees,grow older, the vigor
decreases, and the number of fruits increase, and they are
consequently diminished in size. Z%e kind of stock has a
_tendeney to modify. the size; thus we find many pears
much larger on the Quince stock than on the pear, and
wany apples larger on the Paradise than on the common
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apple stock.  The reason of this is, no doubt, that on the
quince and paradise the juices of the tree are better pre-
pared, richer, and. better suited to the growth of the fruit.
In the common pear and apple stocks the sap is taken up
in greater qpantities, is watery, a.nd better adapted to form
wood than fruit.

CLASSIFIOATION OF SIZE.

The terms qualifying the sizes of fruitsare alwaysgiven
comparatively, in regard to the two extremes, the largest
and the smallest of the species; for instance—in apples,
we may consider the Gloria Imuh and Twenty Ounce
as extremely large, and the Lady apple as extremely small.
The terms used, therefore, are such as to; represent the
various grades betvreen the two extremes. These are

Very large, 8s the Glorsa Munde Apple, Duchesse & An-
gouléme Pear, Orawford’s Early Peach, Yellow Egg
Plum, and Napoleon Bigarreau Cherry :

Large, ss the ‘Baldwin Apple, Bartlett Pear, Red Check
Melocoton Peach Wachwg&m Plum, and BlackEaglq
Cherry.

Moium, as the Rambo Apple, Wlm‘e Doyemw Pear,
Imperial Gage Plum, and the American Amber
Cherry.

8mall, as the Early Stronoberry Apple, Dearborn’s Secd-
ling Pear, Green (age Plum, and Baumarn’s May

- Cherry.

Very Small, 8s the Amere Johannet Pear, Lady A_mk,
Winter Damson Plum, and the Jndlle(Early May)
Cherry.

_ The distance between some of these grades, as be-

tween medium and large, &c., is so short that they are

frequently confounded; still they give a notion of com-
parative size that answers all practical purposes. It
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would, perhaps, have been more accurate, ani, at the
same time, more satisfactory to persons entirely un-
acquainted with fruits to have given the comparative
measurement of these different grades in inches and parts;
but the varieties quoted as examples are cemmon, and
very generally known.

2d. Form.—It is exceedingly dlﬂicult even impossible,

to find any single term that will give a mathematically
sccurate notion of the forms of fruits; for although we
call an apple round or conical, it may not be, strictly
speaking, either; perhaps partakes to some extent of
both forms. But that is no reason why we should desig-
nate it conical round : we simply call it round, or roundish,
if nearer round than any other form; and if it inclines
slightly to the conical, we cannot so well convey the

knowledge of that fact any other way as by simply say-

ing so.

In the apple the round form prevails, and in the pea.r
the pyra.m1dal hence, it is necessary to apply a different
class of descriptive terms to each.

FORMS OF APPLES. ' '

Round or Roundish (fig. 42)—When the ontline is

" round, or nearly so, the length being abont equal
to the breadth.

Flat (fig. 45)—When the ends are compressed,-and the
width considerably greater than the length.

Conical (fig. 43).—In the form of a cone, ‘tapering from
the base to the eye. ) .

Ovate, or egg-shaped (fig. 44). .

Oblong (fig. 46).—When the length is considerably greate:
than the width, and the width about equal at both
ends, not tapering as in the conical.
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In addition to these forms and their various modifi-
cations, some varieties are ) .

Wigs. 43 to 47, forms of spples. 43, round. 43, conical. 44, ovate. 45, fat.
«ey oblong. 47, ribbed.
~tngular; having projecting angles on the sides.
One-sided, having one side larger than the other.
Libbed (47), when the surface presents a series of ridges
and furrows running from eye to stem. .

) ‘FORMS OF PEARS.

It has been remarked that the pyramidal form prevails
in pears; but they taper from the eye to the stem, which
is just the reverse of the tapermg form in apples. Their
forms are designated thus— .

Pyriform—When tapering from the eye to the base, and
the sides more or less hollowed (cencave) (fig. 48).

LZong Pyriform.—When long ard narrow, and tapering to
a point at the stem (fig. 49).

Obtuse Pyriform—When the small end is scmewhat flat-
tened (fig. 50).

Obovate or egg-shaped—Nearly in form of xn egg, the
small end being nearest the stem (fig. a1,
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Turbinate or top-ehaped.—The sides somewhat rounded
and tapering to a point at the stem (fig. 52).

. INgs. 48 to 84, forms of pears. l;o,pyrlfom. 49, long pyriform. 50, obegse

pyriform. 01, obovate. 83, turbinate. B3, oval. 54, round.

Oval.—Largest in the middle, tapering mare or less to
each end (fig. 53).

Rownd.—When the outline is nearly round (fig. 54).

FORMS OF PEACHES.

There is too much uniformity in the forms of peaches
to render the adoption of any set of terms descriptive of
them very serviceable. They are mostly round, occasion-
ally approaching Yo oblong and oval; two sides are fre-

- quently compressed, flattened, exhibiting a suture or fur-
row running from the point to the base: the width,
depth, &c., of this suture are, in many cases, peculiar, or
at least worthy of note.

FOBMS QF PLUMS.

" Plums are round, oval, or oblong, as the peach,
‘and marked, in some cases, by a similar flattening of the
sides, and by the suture. ,
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Cliervies are round or Aeart-shaped ; obtuse
when too round to be fully heart-shaped ; and potnted,
when the pomt is more than ordmanly sharp or - peaked.
The suture is also taken note of as in plums and peaches.

Gooschorries and Grapes are always round or oval. Oun
rants always round. Stracwberries round, conical, or oval,
sometimes with & neck ; that is, the base is drawn out at
the stem in the form of a narrow neck. ZRaspberries are
conical, roundish, or long. )

8d. Color—The color of fruits depends mnch on their
exposure to the sun’s rays. We find that in orchard trees,

- where the heads are dense, and a large portion of the
fruit shaded and shut out from the sun, there is a great
difference in the color ; indeed, so great, frequently, as to
make ' their identity from appearance quite * doubtful.
Varieties that are naturally—when properly exposed to
the sun—of a bright red or a glowing crimson, remain
green in the shade. The climate, too, seems to have con-
siderable effect on the color. As a general thing, we
observe that northern apples are clearer and brighter
colored than those of the south.

Dry soils and elevated situations prodnce more highly-
colored fruit than damp and low valleys. The terms
used in describing colors, are all simple and well under-
stood. T

4th. Flavor, in table fruits, is one of the most impor
tant of qualities ; for however large or fair a fruit may
be, if insipid or astringent to an unpleasant degree, or if
it possesses some other disagreeable guality, it is unfit for
the table. There are various kinds of flavor even among
varieties of the same species : in ‘peurs, particularly, it is
almost endless, the shades and degroes of sweet and aoid,
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and the various perfumes that mingle with these, are
almost infinite. - '

The same circumstances mentioned as favorable to high
and brilliant coloring, are also favorable to the production
of fine flavor. ZLight, heat, a dry soil, and ‘moderate
growth, seem to be all essential to fine flavor. On trees
somewhat advanced in age, fruits are apt to be higher
flavored than on young trees that have just commenced

“bearing, and in a dry than a wet season. The philosophy
of all this is, that in a damp soil or season,’or in a shaded
situation, when trees are young and growing rapidly, the
fruit receives more sap ‘from the tree than can be:pro-
perly elaborated by the action of the sun and atmosphere
on its surface, and, consequently, the sugary principle is
produced in small quantities—the juice is watery, sour,
or insipid, as the case may be.

The various terms by which flavor is designated, such
a8 sweet," acid, subacid, sprightly, perfumed, muwsky,
epioy, &c., are all well understood.

Secrion 8.—THE SEED.

. The perfect seed contains the rudiments of a plant of

the same nature as that which produced it. This rudi-
ment of the new plant is called the embryo. It con-
sists of three parts—the cotyledons (¢ ¢, fig. 55), which are
the rudiments of the first pair of leaves; these are the
parts that first make their appearance. The bases of
these cotyledons are united, and send down the radicle
(3), or root, and between them is a bud (&), which sends
_up the sten, and is usually called the plumule. As soon
as the seed is excited into germination by the heat and
moisture of the earth, this radicle or root begins to pene-
trate the soil, and the plumule ascends in an oppogite di-
rection ; and thus the growth of the tree goes forward
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o the mmneralradydescribednnderﬂmhudmg
Rout, Stem, &ec.

It has been remarked that seed con-
tains the ruciment of a.plant similar to
that on which it is produced ; but this
needs some explanation. In distinct
8gpecies, this will be true ; but the seeds
of varicties that have been produced
by culture and Mybridizing, seldom or
never reproduoe exactly their like,
hence the neceesty for the various
artificial methods of multiplication,
such as grafting, badding, layering,
&c. Itis to these operations that we
are indebted for the preservation of
varieties that were originated hun-
dreds of years ago. Fra. 85

Germination—Heat and moisture, 7. 55, germinsting
air, and the exclusion of light, are all i * Do B
necessary to the healthy and perfect
germination of seeds. It may be well to consider, briefly,
the part which each of these has to perform.

1st. Moisture—When seeds are sown in a time when
the ground is parched, they will show no signs of germi-
nation until it is, in some way or other, moistened. The
quantity of moisture necessary to a seed depends on'the
nature of its covering and its size. A small seed, with a -
thin covering, will vegetate much sooner and with less
moisture than a large seed, with a hard, bony covering.
The moisture must, in the first place, soften the covering,
‘penetrate to the mealy part of the seed, and prepare it
for the chemical changes necessary to convert it into food
for the embryo plant. If apple or pear seeds be kept in
e dry, warm room all winter, they will not be likely to
vegetate the following spring, but if sown will probably
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lie in the ground all summer, and possibly germinate the
spring following. If cherry seeds are kept dry for any
length of time, say two or three months, they will not
germinate the season following ; and peaches and plums
have sctually to be in the ground all winter, under the
action of frost, to insure their germination the spring fol-
lowing. Seeds will germinate much quicker when freshly
gathered than after they have dried, because heat, mois-
ture, and ‘air have easier access to them, and act more
quickly on them. These facts, of which all are well
aware, show the necessity for moisture and the nature of
its influence.

2d. Heat is the next most important element Seeds do
not grow in winter. - We sow our apple, pear, peach, and
plum seeds in November ; but they show no signs of ger-
mination until a change of season. When the warmth of
spring penetrates the soil, it reaches the seed, and, in con-
nection with the moisture already imbibed, induces what
we usually call fermentation. This chemical process ex-
cites the vital energies of the germ, decomposes the
mealy part of the seed, and prepares it for the temporary
nutrition of the young plant.

8d. Air—Although seeds may have heat and moisture
in the requisite proportions, still it has been proved by
many experiments, that without aér, germination cannot
take place. -

Practical cultivators are aware that seeds planted too
deeply do not grow ; many kinds will lie buried in the
ground for years without growing, and when turned up
near the surface will germinate immediately. It is the
owygen of the air that constitutes, its importance; it pro-
duces, by forming new’ combinations with the gases con-
tained in the seed, that chemical process which. converts

the starck: into sugar and gum, as we observe in ordinary
cases of fermentation.
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" 4th, Exclusion of Light—The manner in which self-
sown seeds in the forest are covered with fallen and
decaying foliage, plainly indicates that nature never
intended the light to strike germinating seeds. A seed
entirely exposed would be at one time saturated with
moisture, and at another parched with drought; chemical
changes would be alternately promoted and checked,
until the vitat principle would be destroyed, or so weaken-
ed as to produce a feeble and worthless plant. The depth
of the covering should always be regulated by the size of
the seeds. Small and delicate seeds may be sown almost
on the surface, whilst large ones may be imbedded to the
depth of four or five inches. The small seed requires
little moisture, and has but a feeble force to penetrate an
earthy covering ; but the large requires much moisture,
and has force enough to push its way up.



CHAPTER II.
. ‘ .

SOILS. -
Smgnon 1.—DorrererT Kmvps oF Sorr.

Soms are usually designated by terms expressive of the
predominant material in their composition, thus we hear
of sandy, loamy, gravelly, dayey, caloareous or chalky,
and alluwial soils.

4 sandy soil is that in which sand is the prmclpal in-
gredient. Such soil is usually quite defective. It is so
porous that it parts almost instantaneously with moisture,
and plants in it suffer from drought. All the soluble
parts of manures are also quickly washed out of it, and
hence it requires continual additions to produce even a
scanty growth. The great point in improving it, is to
render it -more retentive by the addition of clay, ashes,
&e.

A clayey s0il is that in which clay predominates. It
may be considered the opposite of sandy, inasmuch as its
defects are, that it retains moisture too long, is too adhe-

sive,in dry weather it becomes as hard as a burnt brick,

impervious to dews or light showers, and when thoroughly
saturated with wet it is tough, and requires a long time
to dry. No fruit tree succeeds well in such a soil ; but it
is capable of being improved and fitted for many species,
and especlally the plum and the pear. The obvious way to
improve it is, by incorporating with it lighter porous soils,
as sand, muck, or leaf mould.

A
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A gravelly 07 is one made up in greater part of small
v:-ones, pebbles, decomposed rock, &c. ; such soils, as 8
reneral thing, are unfit for fruit trees, unless great labor
is incurred in trenching, decpening, and mixing with
clay, muck, &c., of opposite characters.

A loamy soil is one we hear a great deal about, and may
" be understood in various ways. It may be considered a
mixture of equal parts of sandy, clayey, and vegetable soil.
It is neither so light as the sandy, on the one hand, nor
g0 tenacious as clay on the other ; and, as a general thing,
contains such elements, and is of such a texture, as to ren-
der it eligible for all ordinary purposes of cultivation,
. and especially so for fruit trees. Loamy soils are spoken -
of as sandy loams, when sand forms a large ingredient,
say one half of their composition ; gravelly, when pretty
largely mixed with small stones ; calcareous, when lime

is found in them.

Calcarecus or chalky soils have a large amonnt of lime
mixed with the other mgredxents of which they are com-
posed:. All the lands in limestone districts are of this
character, and, as a general thing, are well adapmd to
fruit culture.

Peaty soil consists chiefly of vegetable mould from de-.
cayed marsh plants, in low, wet places. It is unfit, in
itself, for fruit trees, but is valuable for improving both
light and heavy soils.

Allwial soils are composed of decomposed vegeta-
ble substances, the sediment of rivers, and materials
washed dewn from neighboring hills ; the valleys of all
our rivers and streams are composed of this, and it is the
richest of all soils. Fruit trees in such soils make a rank,
vigorous growth, but they are not so hardy nor so frmit-
“ful, nor is tke fruit so high flavored as on soils with morg
sand, clay, or gravel, and less vegetable mould,

. * 8 .
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In treating of the different classes of fruits, we shall
refer to the particular soils best adapted to them.

Sporion 2.—DrrrerEnT MopEs o InmProVING Sorms.

In regard to depth, soils vary materially, some being
not over eight or ten inches in depth of surface, others a,
foot, while in deep alluvial valleys they are often two feet.
For orchard and garden purposes, a desp soil is quite
essential to enable the rootsto penetrate freely in search
of food, and to enable them to withstand the demands of
protracted droughts. Few soils in their ordinary cendition

“of farm culture are, in this respect, suitable for trees.
Even where naturally deep and loamy, if the upper part
only (say to the depth of six inches, which is as deep as
most people plough) be in a friable condition, it cannot
be considered 48 in a proper state for the receptjon of
trees, for their roots cannot be confined to six inches of the
surface. Some means of loosemng and deepenmg must
be resorted to, and what are they §

1. SUBSOIL PLOUGHING.

This is the cheapest and best method, where a large
- quantity of ground is to be prepared for extensive plant-
ing. The common plough goes first, and takes as deep a
farrow, as practicable. The subsoiler follows in the same
furrow and loosens, without turning up, the lower part
of the surface and a part of the subsoil. Except in cases
where the subsoil is a very stiff clay or a hard gravel
and near the surface, the two ploughs can go to the depth
of exghfeen or twenty inches. This is our mode of pre-
paring nursery grounds. If a single ploughiag in this
way does n8t accomplish the desired end, a sagond may
be given, going down still deeper. .
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‘We had a piece of soil the surface of which was about
a foot deep of black vegetable mould with a slight admix-
ture of sand, resting on & stiff clay subsoil, which pre-
vented the water, from passing off. In this condmon we
found it entirely unfit for trees; we subsoil ploughed it
8ix or eight inches deep, tnrmng up the clay subsoil and
mixing it with the surface ; we alsq drained it; and spread
over the surface the clay that came out of the drains, and
in this condition we find it producing the finest trees,
especially apples, pears, and plums. The soil is more
substantial, and the surface water passes off freely.

2. TRENCHING.

In ga.rdens too limited in extent to admit of ploughs, or

-Where it is desired to make the soil thorough and permas-

nently, deep, trenchmg is the means.

The spade is the implement used in this operation. A
trench two feet wide is opened on one side of the ground,
and the earth taken out of it is carried to the opposite
side. Another trench is opened, the surface spadeful be-
ing thrown in the bottom, and the next lower on the top
of that, and so on till it is opened the required depth,
which, for a good fruit garden, should be about two feet.
If the subsoil be poor and gravelly, it is better to loosen
it up thoroughly with a pick, and let it remain, than to
throw it out on the surface. When the whole plot is
trenched over in this way, the earth taken out of the first
trench will fill up the last one, and the work is dome. If
the soil be poor, a layer of well-decomposed manure may
be added alternately with the layers of earth; and if the
soil be too light and sandy, clay, ashes, etc., can be added ;
and if too heavy,sand, lime, muck, peat, scrapings of dead
leaves from the woods, or any other material calculated to
vemder it porous and friable. If & garden is thus trenched
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in the fall or winter, and then turned over once in tho
spring to effect a thorough mixture of all the materials, it
will be in suitable order for planting. This is something
like the way to prepare soil for a garden ; and let no one
say it is too.troublesome or too expensive, for in two
years the extra pleasure and profit it will yield, will pay
for all. Nothing is so expensive or so troublesome as an
ﬂl—prepared soil.

-

8. DRAINING. ¢
There is a false notion very prevalent among people,
_ that where water does not lodge on the surface of a soil,
it is “dry enough.” However this may be in regard to
meadews or annual crops, it is quite erroneous when ap-
plied to orchards or fruit gardens. Stagnant motsture:
either in the surface or subsoil is highly- injurious-—ruin-
ous to fruit trees. In such situations we invariably find
them unthrifty and unfruitful, the bark mossy, and the
fruit imperfect and insipid. All the soils, then, not per-
fectly free from stagnant moisture, both above and below,
- should be drained. In draining, it is, of course, neces-
sary to have a fall or outlet for the water. Having se-
" lected this, the next point is to open the draing. We
nsually make them three feet deep, and wide enough to
" give sufficient room to work—-say three feet wide at top,
narrowing gradually to six inches at the bottom, which
should be even and sloping enough to the outlet of the
waterto enable it to run. A laborer who understands
draining, will make two rods of these in & day; and
good pipe-tile, two inches wide, can be had at the rate of
- about one cent per’ foot. Draining, therefore, is not
80 costly an operation #s many suppose.
‘Where draining tiles are not to be had conveniently,
small stanes may be used The bottum of the drsin
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should be filled with them'to the depth of eight or ten
inches. In using these, the drains require to be at least
six inches deeper than for tiles, in order that a sufficient
quantity of stones can be used without coming too near
the surface. Some brush, or turf, with the grassy side
downwards, should be laid on the stones before filling in
the earth, to keep it from filling up the crevices.



CHAPTER III.
‘ MANURES.
SxcrioN 1.—IMPORTANCE OF ‘MaxvREs.

No soil, whatever may be its original fertility, can sus-
tain a heavy and continuned vegetation for many years
without becoming; to some extent, exhausted. Indeed,
there are few people o fortunate, except those who settle
upon new, uncultivated lands, as to procure a soil that does
not need manuring to Iﬁt it for the first planting with
trees. It is, then, a matter of importance for every man

. 'who has more or less land to cultivate, to inform himself

well on the subject of saving, preparing, and applying
manures. In this country, the only class of men, gene-

- rally speaking, who can be properly said to collect and

manage manures with system and care, are nurserymen
and market gardeners near our large towns. It is very
seldom that people generally give the matter a thought
until garden-making time comes around in the spring;*
and then, anything in the form of manure is carried into
the garden, and applied whether fit or unfit. This is not
the proper course.

Every garden should have its manure heap, that, in the
fall or spring, when it comes to be applied, will cut like
paste. In that state only is it safe to apply it.- All parts
of it are then decomposed thoroughly; all seeds of
noxious plants are dead, and it is in a condition capable
of yielding at once, to the roots of growing plants,
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healthy nutrition, that will produce a wigorous, firm,
sound, and fruitful growth; and this is precisely what is
wanted : far betterto have a tree starved and stunted,
than forced into a rank, plethoric growth, with crude, ill-
prepared manures.

" SEcTION 2.—PREPARATION OF MANURES.

The best gardeners pursue a system something like
this: A trench is propared two or three feet deep, and
large enough to hold what manure may be wanted. In
the bottom of this trench, a layer of muck, grassy turf,
‘ashes, anything and everything capable of being deoom-
posed, is laid down, say a foot deep. On the top of this,
a thick layer of stable or barnyard manure, two or three
feet deep, then another layer of muck, gypsum, etc. In
this way it remains till more manure has accumulated
areund the stables; it is then carried and deposited in
another layer, with a layer of the other materials on the
top. The manure should always be saturated with mois-
ture, and trodden~down firmly to hasten its decay, and if
an occasional load of night soil could be mixed in with it all
the better. The layer of muck and other substances
being always placed on the top of the last layer of
manure absorbs the evaporations of the heap, and hastens
the decay of all. 'When stable manure is thrown down
and left uncovered, a dense steam will be seen to rise
from it; and this is the very essence of it escaping to be
lost, andlf it be thrown down in a heapd/ryxtwﬂl im-
mediately burn—that is, dry rot. Its enriching ingre-
dients all pass off by evaporation, and there is nothing
left but its dshes, so to speak.

. When the heap has accumulated for four or five
months as described, the whole should be turned over,
completely mixed; a#d piled up in a compact, firmly-
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trodden mass, when it will undergo farther decomposition,
and, in a short time, become like paste. Adjoining every
manure heap, there should be an excavation to receive its
liquid drainage, in order that it may be saved, and either
applied in the growing season, in a liquid state, diluted
with water, or be thrown over the heap.

“ Special manures” have been much talked of lately.
By the word “ special,” is meant a particular quantity,
of a.particular mixture, for certain species, and even for
certain varieties of fruits. Nearly all the suggestions on
the subject are speculative and unreliable. The subject
is an important one. but we want direct and careful ex-
periments. It is only when we know to a certainty what
material certain trees need most of, and in what degree it
abounds or is wanting in our soil, that we can apply it
safely. The experience of farmers and gardeners, grain
‘and fruit growers, all over the world, affords undoubted
evidence of the enriching qualities of stable manure. On
all soils, and for all sorts of crops, it is an unfailing and
powerful fertilizer; and we make it the base of all our
manure and compost heaps. . By mixing with it the in-
gredients we have mentioned, we hasten its. decay, save
its parts from waste, and, at the same time, combine with
it other substances that will not only enrich but improve
the texture of soils, and increase the supply of the mine-
ral suhstances required by plants. Dr. Daubney, a dis-
tinguished writer on the character and improvement of
soils, etc., says, © Fortunately we are provided in the
dung of amma]s with a species of manure of which the
land can never be said to tire, for this simple reason, that
it contains within itself not- one alone, but a the ingre-
dients which plants require for their nutrition, and that,
too, existing in the precise condition in which they are
most readily taken in and assimilated.” But a good sub-
stitute for this article, where it cannot be obtained, is an
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important point. Some time ago, we noticed in the re-
port of a discussion on manures in Boston, that the Hon.
M. P. Wilder, one of the most distinguished horticulturists
in America, stated that he had found the following com-
post. equal to stable manure for gardening purposes gene-
rally, and for fruit trees.

¢ One cord of meadow muck, having dbeen exposed to
the action of the air and frost at least one year; twelve
bushels leached ashes ; six bushels crushed bones. This
mixture cost him at the rate of §4 50 cents per cord.
" Latterly he added to this his stable manure, and about
an eighth of the whole bulk of fine refuse charcoal from .
the depét of venders, which was delivered to him at $5
per cord; and in this way he found it the best, as a
general manure, he had ever used. On fruit trees its
effect was remarkable.

“In the spring of 1847, he planted a square in the nur
sery with imported trees from England this compost
having been spread and ploughed in. These trees were
from four to five feet in height, and although it js not
usual for trees to make a large growth the first year, they
acquired branches of three to four feet, and were so hand- -
some as to command §1 25 each, for a row of fifty trees,
without any selection.
~ “In June last, which is very late to set out trees, he.
prepared another square on rather poor land, and planhed
trees just received from England upon it. The soil had
been thrown up to the frost the previous winter, and the
~ compost here was applied in the trenches near the roots.
Mr. Wilder exhibited two shoots which had grown from
those trees sjnce they were set in June. The shoots wero
four feet in length, and the wood hard and well ripened.” ’

In sddition to allthese sources for manure, it may be
. added that fallen leaves, scrapings of streets, weeds,
woud chips, sawdust, the ashes of ,all prunings of trees

: 3

A
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and brush, soot, blood, animal flesh, soap suds, and slops
from the kitchen, and, in fact, everything decomposable
may be used, to increase the bulk of the manure heap,
taking care that everything likely to waste by evapora-
tion be.covered at once with muck, charcoal, or some
material calculated to absorb the gases evolved by de-
composmon. We very frequently see people, in the
spring of the year, when their garden is undergoing a
purifying and fitting up process, carry to the highway all
the brush, dry stems of plants, and all the wreck of the
previous season’s work, there to make a bonfire to get it
out of the way, while at the same moment they complain
sadly of the lack of manure.

There was no such thing as a manure heap on the pre-
mises.

Secrion 3—Mobpes oF APPLYING MANURE.

‘Where an acre or several acres of ground are to be
prepared for trees, the better way is to spread the manure
over the surface and turn it in with the plough. When it
is scarce and economy necessary, it may be applied
around the roots, by mixing with the earth at planting
time. .

Quantity to be Applied.—This, of course, depends on
“two things, the necessities of the soil and the quality of
the manure. If the land be poor, an even covering ‘of
two or three inches should be given ; if in tolerable good
condition, one inch will be sufficient. One inch of well
decomposed animal manure will be equal to three mches .

of a partially decayed compost.

Seorion 4.~—Ligump Maxuze.

A ]

~ Manure in a liquid state has these advantages to recom-
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mend it. It can be applied to trees and plants in a grow-
ing state without in the least disturbing the surface of the
soil, and it supplies, at the same time, both nutriment and
moisture. It can be applied to bearing trees, strawber-
ries, ete., in frudt, if defective in vigor, or suffering from
drought, and yield an immediate sustenance that will
enable them to produce much larger and finer fruit than
they could have done without it. ’

It may either be collected in a tank, kept on purpose
"near the barns, or it may be made when wanted by dis-
solving manure in water. It may be much stronger for
trees, the roots of which are a considerable distance from
the surface, than for such plants as have their roots near
the surface. It is the only prompt and effectual stimu-
lant for trees on a poor soil, to enable them to perfect
their crop. 'We have frequently witnessed its astonishing
effects. It should be applied in the evening, and in such
quantlty asto penetrate to the roots ; half a dozen water-
ings will be sufficient in  most cases, but it is better to
apply it well diluted and often, than & smaller quantity
too strong. A dozen shovelfuls of animal manure will
make & barrel of liquid powerful enough for most pur
poses ; and if pure liquid soakage of the manure heap or
urine of animals is used, at least one half rain water
should be added. Soap suds form an excellent liquid
inanure for all trees. The grape vine is especmllybe-
nefited by liberal and frequent apphcat\on. -

L]



CHAPTER IV.

THE Dm’l‘ MODES OF PROPAGATING FRUIT TREES,

General Remarks—The propagation of fruit trees may
be classed under two principal heads—the Natural,
which is by seeds; and the Artificial, by the division of
the plants, as in outtings, layers, suckers, buds, and

PROPAGATION BY SEEDS.

s

Beedling fruit trees are propagated, either to gbtain
new varieties, or stocks for budding or grafting. It is
anly where the' very rudest system of fruit culture is
practised, as for instance in newly-settled countries, that

" seedlings are planted out to bear, for the reason that,

unless in very rare instances, varieties worthy of cultiva-
tion do not reproduce themselves from seed. The im-
portant differences that exist between the seeds of dif-
ferent classes of fruit trees, render it necessary to treat of
each separately ; their management will therefore be given .
in detail, in connection with the propagation of stocks.
There are some points, however, of general application
that may be considered here with propriety. It scarcely
admits of a doubt, but that the greater part of the difficul-
ties met with in fruit tree culture, as maladies of various’

-sorts, unfruitfulness, etc., are induced by a careless and
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undiscriminating system of propagation. The stock has
8 most important influence on the health, longevity, fruit-
fulness, and symmetry of trees, and it does not seem pos-
_ sible that our indiscriminate mode of saving seeds for

stocks is at all consistent with rational, intelligent cul-
‘What is the ordinary course? To raise apple seedlings,
‘& quantity of. pomace is procured at the cider mill, with-
out the least regard to the quality or maturity of the fruits
from which it was produced, or of the health, vigor, and
hardiness of the trees that bore the fruit—these points are
never thought of. So it is in the case of pear seeds.
- During the last few years, these seeds have been nearly
a8 valuable as gold dust; the price being seldom less

than §5 per quart. The present season, a neighboring . °

nurseryman has paid at the rate of §4 per qrart for a
bushel. How is this seed procured { Is it selected trom
healthy, vigorous trees, with sound constitutions, and
from perfect, well-matured fruits? By chance it may be; .
but seed collectors are usually glad to find fruits of any
kind, and from any sort of tree, if they have only seeds
apparently good. We do not, by any means, intend to
charge upon any man a fraudulent intent in this matter.
The seed collector is no more to blame than the nursety-
man, for the nurseryman seldom asks any particulars about
the origin of the seeds. How is it with peach trees? The
- peach is a short-lived tree, highly susceptxble of deteriora-
tion from bad treatment; and it is obviously impossible
for an unhealthy, feeble tree, to produce sound and healthy
-plants from theirseeds. Insome districts of the country,a
sound, vigorous peach tree is a rgrity; and yet, how are
pewch seeds saved and procured? The seeds are brought
. in to the seedsman, he buys them without asking any ques-
tions about either the health or sickmess of the trees that

"prodnoed them. They are pessh stones, sud that is all ne-
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cessary to be known. The nurseryman buys of the seeds-
man just as he received them ; this is the way that the coun-
try has been filled with miserable, diseased, and unsightly
trees, and who isin the fault? ¢ Why,” most people would
say, the “ nurserymen, of course. They ought to be more
careful in selecting their seeds, so that they might be -cer
tain of having sound and healthy stocks. They ought te
select the fruits, from which to obtain their seeds, while on
the tree, and see that the trees are not in an incipient, or,
perhaps, an advanced state of decay, but in full health and
vigor, possessing such characters, as to habit, growth, and
hardiness, as are desirable in the best quality of nursery
stock.” Very true, it must beadmitted. This is precisely
the course that nurserymen ought to pursue. It is the
course followed in the great orchard districts of France, and
that ought to be adopted everywhere. But we must have
cheap, easy, and labor-saving modes of doing things now-
a-days; as well the raising of trees as everything else.
Suppose a nurseryman could be found who would go about
the culture of trees after some such system as we have indi-
cated, it must be very clear that he could not sell his trees
- a8 cheap as another, who followed the present almost uni-
versal hap-hazard course, and if he could not do this, the
probability is he would be compelled to keep them ; for
purchasers of trees, as a general thing, make no such discri-
minations. It happened one season that more than the
usual quantities of seedling, unworked, peach trees were
brought into the streets of Rochester for sale; they were
as miserable, in all respects, as trees could be; yet they
were sold by the thousand, at from 4 to 8 cents apiece,
and scarcely one of them ever grew, for they were killed
by exposure, fortunately. At that very time there were
large stocks in the nurseries, about town, of good worked
trees of the best varieties, offered at one shilling each.
This instanes is quoted simply to show who sre to blamg

‘.
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%or the defective and vicious systems of propagation usually
- practised. That there will be a reform soon is not to be
doubted. A discriminating spirit is already becoming ap-
parent among the best classes of cultivators, and their
example will soon be felt. The selection of seeds for stocks
is a point of more than ordinary importance, and merits
the specxal attention of every man engaged, to whatever
exteht, in the propagation of fruit trees.
Productum of New Varieties—New varieties are pro-
duced from seeds that have been properly hybridized; as
described in the article on hybridization, or from seeds of
the best speclmens of the best varieties.
‘Where it is desired to obtain seedlings of & partlcnlar A
variety, free from any crossing with -others, the flowers
should be protected while in blossom, to guard them
against foreign impregnation ; seeds should be saved only
from large, perfect, fine flavored specimens, and the seeds
themsélves should be plump and matare. Sometimes a
good variety is obtained by selecting from beds of seed-
hngs, such as possess marked evidences of improvement,
. wigorous, luauriant growth, large heavy foliage, pro-

*  minent bude, and smooth, thornless wood. These charac-
ters indicate superiority, but do not always ensure superior
fruit. The stock is supposed to exert considerable influ-
ence on the seed; and if this be'the case, it would be well
to get such varieties as we wish seeds from, on their own
roots, by layering, or grafting on roots in the ground, so
that the graft will itself strike root. Mr. Knight’s mode
of obtaining seedlings, of thé best varieties, was to prepare
stocks from some good sort that would strike from cuttings.
These stocks he planted in rich warm soil, and grafted
with the kind he wanted the seeds from. Tbe first season
after graﬂ:mg he took them up, reduced the roots, and
planted again. In thmwayhehad them bear frmtm two
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years. He allowed only a couple of specimens to remain
on each tree, and these, consequently, were very large,
mature, and every way fine, and from these the seeds were
taken. ‘Seedlings may be tested quickly, by budding or
grafting them on bearing trees. 'We may fruit apples and

pears in this way, in four or five years, whilst ten or fif-
teen would be necessary on their own roots. Experimenters
on this subject have found the seeds of new varieties are
more certain to produce good fruit than the seed of old-
ongs. .

2, By Division of the Plants.—It has been remarked
in the article on buds, that every bud is capable, under
favorable circumstances, of producing a new individual,
similar to that from which it is taken.

Hence it is, that out of the young annual wood of an ap-
ple, pear, peach, or any_other fruit tree, we frequently
make several hundreds. Every good, well-formed bud,

- properly separated, and inserted under the bark of‘the in-

dividuals of the same, or a closely allied, species, will, in
one year from its insertion, or with one season’s growth,
have become a new tree. Itis by these means we are
enabled to disseminate new varieties with such wonderful
rapidity. If a young tree of a new variety will make halt
a dozen shoots the first season, each bearing half a dozen
buds, we can, if we have stocks to bud on, be in possession
- of thirty trees of that variety in two years from the time
we obtained one tree, and in another year we may have
four times that number. The production of a tree from a
bud, a graft, a layer, or a cuiting, is but the same thing
effected by different means. In all the cases, a part of the
parent plant, with one or more buds attached, is separated
from it. The cutting, sometimes composed of one bud or
joint, and sometimes of several, we put directly in the
ground, where it forms roots. The graft is a cutting in-
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servnd, not in the ground, but in the wood of another plant
to which it nnites. The bud inserted under the bark of
another tree, and the one buried in the ground, differ only
in this, that one draws its support directly from the soil,
. and the other indirectly, through the tree to wluch it
unites.

Section 1.——ProragaTion B¥ Currives.

A cuttmg is a shoot, or part of a shoot, genera.l]y of one
season’s growth. The length of the cutting varies from
a single eye or joint, to a foot, according to the nature of
the species, or the circumstances under which they are to
. be grown. The wood should be as stout and mature as pos-
sible, and should be cut close and smooth to a bud at both
ends (fig. 56). In al] cases, cuttings taken off closely to
the old wood, with the base attached, as in fig. 57, are

Figs. B6to 69 cuttings. 56. a cutting, sll of young wood. 67, s cuiting, witha
heel of old wood. 68, a cutiung. with 2 or 8 eyes of old wood. $9. & cutting. of =
single eyp of the grape vine. 60, a long cutting uf the grepe, line .4, B, surfese of the
ground.



68 GENERAY PRINCIPLES.

more successful than when cut at several joints above;
and in many cases, as in the quince for example, an inch
or two of the old wood left attached to the base of the cut-
ting, as in fig. 58, renders it still more certain of success
The more buds we can get around the base of a cutting,
the better, other things being equal ; for these buds, as soor.
as they become active, send down new matter, from whicl
the roots are ‘emitted.

Cuttings of the grape are sometimes made of a single
eye (fig. 59), with an inch or so of wood above and be-
low it.

Thehmetomakecuttingaisinthe fall, as soon as the
wood is ripe, and through the early winter. months. If
should not be deferred later than January. The soil for
outtings is of the greatest importance to their succgss, for
if, on the one hand, it be cold, damp, and compact, they
wﬂl decay, and 1f too loose and sandy, they will dry up
for the want of sufficient moisture. A soil 80 mellow that
it cannot bake, and yet so compact a8 to retain humidity
enough to support the cuttings, until new roots are formed,
. seems to be absolutely necessary—such a soil as we may
suppose a good garden border to be composed of. Rooted
plants can endure extremes, but cuttings require the most
favorable ¢ircumstances.

Time to Plant—The fall would be the better season to
plant all cuttings, if we could cover them so as to prevent
the frost from heaving them out. It is on account of this
difficulty that we plant, from necessity, in the spring; but
spring planting must be done very early, that vegetation
may proceed gradually. If late planted, warm weather
- comes on them at once, before they have formed roots
sufficient to support the demands of the young leaves.
‘Where only a few are grown, shading might, at certain
times, be given, and some light sabstance, like saw dust,
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be spread about them, to preserve an even temperature
and humidity, or they might be put in a cold frame, where
they could receive any required attention. Where acres of

cuttings are grown, these things are not practicable. '

Depth to plant—As a general thing, cuttings should be
inserted so deep, that only two buds will be above the
surface of the ground, and in the vine only one. If cut-
tings are long, they need not be set perpendicular, but
sloping, so as to be within reach of heat and air. A
cutting of a single eye of the vine with a piece of wood
attached, must be entirely covered, say half an irich
deep; see figures 56 to 60, ground lme, A, B. But sich
cnttmgs are seldom planted, except in pots, in honses, or
in hotbeds. -

Preserving Cuttings.—If cnttmgs are not planted in the
autumn, they should at least be prepared quite early in
the winter, and be buried in the earth out of doors, in a
pit. A mound of earth should be drawn up over the plt
to throw off water. At the very first favorable moment in
the spring they should be planted. Trenches are opened
as deep as necessary with a spade, and the cuttings set in
it at the proper distance, from three inches to a foot, ac-
cording to circumstances. 'When the cuttings are in the
trench, the earth is partly filled in, and trod firmly down
with the foot, then the balance is filled in and levelled

. up-

Cuttings require particular attention, in the way of weed-
ing and hoeing; if weeds grow up thickly, and appropri-
ate the moisture of the ground, or if the surface be allowed
to crack, as it may after rains, if not quite sandy, they will
either make a feeble growth, or fail entirely. The ground
wants repeated stirring, to keep it friable and perfectly
free from weeds.
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Sgcrion 2.—PRoracaTIoN BY LAYERING.
A layer is similar to a cutting, except that it is allowed
to remain in partial connection with the parent plant
until it has emitted roots. On this account, layers are

much more certain than cuttings. It is the best method.

of propagating the grape and the gooseberry, and also
the quince, paradise, and Doucain, for stocks. It may be
pperformed in the spring with shoots of the previous
year's growth, before vegetation has commenced, or in
July and August on wood of the same season’s growth.
Thb ordinary mode of doing it is, first, to spade over and
prepare the ground in which the branch is to be laid, in
order to make it light and friable. The branch is then
brought down to the ground (fig. 61), an incision is mad
at the base of bud A, through the bark,and -
partly through the wood ; the knife is drawn
upward, splitting the shoot an inch or two in
length, and the branch is laid in the earth with
the cut open, and kept down . .
by means of a crooked or hooked
wooden peg, B. The earthisthen
drawn in smoothly around, cov-
ering it two or three inches
deep; and the end of the
shoot that is above ground,is = 2
. tied up to a stick (O), if it re-. T Fia. 6L
quires support. In the grape, M. 61,2 common layer. 4, the
gooseberry, or currant, a simple  inclsion. B, hosked peg:
‘notch below a bud is sufficient, . - o
and they will root if simply pegged down; but roots are
formed more rapidly when the shoot is cut one third
through, and slit as described. .

A long shoot of the vine may be layered at several
points, and thus produce several rooted plants in the
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course of one season. This is called serpentine layering

(fig. 62). The Qutnce, Paradise, and Doucain stocks,

where raised in large quantities, are propagated

in a different way from that described. The pro-

cess requires much less labor; and where plants

root so freely :

as they do, it

answers every

purpose.

We will take

a plant of the

quince, for ex-

ample, and, in : #ig. 63, Serpentioe layer.

the spring, before growth comimences, we cut it down

nearly to the ground, leaving four or five buds at its base

(4, fig. 63). During that season, a number of vigorous

ghoots will be made. The following autumn or spring the

earth is drawn up around the base of the plant, so that
the crown where it

Tia. 62

was cut will be -

covered, and, con-
sequently, the base
of all the shoots
for several inches
;in  height. Dur-
ing the next sum-
mer’s growth every
branch is suffi-
ciently rooted to
be separated and
Fio. &3, ' placed in nursery

e et rigr kit . 4, 501 rowy the following
: spring. Thisis the

way to obtain strong stocks; for the cutting back of the
" mother plant produces very vigorous ehoots the first

e

L J
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season, and when another season’s growth is added they
are as strong as can be desired. 'We succeed in rooting
these shoots the first season of their growth by earthing
them up about midsummer ; -but they are not quite strong
enough, or sufficiently rooted for tmnsplanfmg and bud-
ding the following season.

SeoTioN 3.—PBOPAGATIOR BY SUCKERS.

Suckers are shoots sent up from the roots. We ob-
serve them most frequently around trees that have had
their roots wounded by the spade or plough. The wounds
induce the formation of buds, and these buds send up
ghoots. They are occasmna.lly used from necessity for
stocks, but should not be employed where seedlings can
be obtamed Occasionally we find certain varieties of
plum throw up fine vigorous suckers, that would make
excellent stocks if taken off with good roots; but their
tendency to produce suckers renders them exceedingly
annoying in gardens, and on this account objectionable.
The roots of the raspberry are full of buds, and, con-
sequently, throw up great quantities of suckers and the:
smallest cuttings of the roots will grow. Suckers of any
plants that can easily be propagated by cuttings or Iayers,
should never be ysed

Swnon 4——Pnouaumn BY Buppixa.

This operation is performed during he growing season,
and uspally on young ‘trees from oné to five years old,
" with a smooth soft bark. It consists in separating a bud
with a portion of bark attached, from a shoot of the cur-
vrent season’s growth of one tree, and inserting it below
the bark of another. When this bud begins to grow, all
that part of the stock above it is cut away, the bud grows
on, and eventually forms a tree of the same variety as
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that from which it was taken. Buds may be inserted in
June, and make considerable growth the same season,
but as & general thing this is not desirable in the propa-
gation of fruit trees. The ordinary season in the Northern
States is from the middle of July till the middle of Sep-
tember, and the earliness or lateness at which a species
is budded depends, other things being equal, on the ¢on-
dition of its growth,

Those accomplishing their growth early in the season
are budded early, and those that grow until the autumn
are budded late—thus the season extends over a period
exceeding two months. In all cases, the following eondx-
tions are necessary :

1st. The buds must be perfectly doveloped in the amile
qftlw Teaves on the young shovts intended to bud from.
. This is seldom the case until the shoot has temporarily -

ceased to lengthen, as indicated by the perfect formation
of its terminal bud.

If buds are wanted  before t}ns condition naturally ar
rives, their maturity may be hastened very much by -
pinching the tips of the shoots. In ten or twelve days
after the pinching of a very soft shoot, its bnds are fit for
working.

2d. Mbarkﬂmtmefroe@fmtheetockatohbud- ’
ded. This only happens when the stocks are in a thrifty
and growing state. Where only a few stocks are to be
worked, they can be easily watered, if necessary, a week
or so before it is desirable to bud them. Treés that ac-
complish most of their growth early in the season, must
be watched and budded before they cease to grow ; those
that grow very late, must not be budded early, or the

_ formation of new wood will surround and cover the buds;
in gardener’s language, they will be ¢ drowned by the
sap.” .

The vmplemmts naeded are apmnmglwg"e to dress
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the stocks, by removing any branches that may be ir: the
way of inserting the bud and a buddmg knife to take
off the buds and make the incisions in the stock. The
" latter should have a very thin, smooth, and keen edge.
8trings for tying in the buds are either taken from bass
‘mats, or they are prepared from the bark of the bass-
wood. . We always prepare our own ; we send to the woods
and strip the bark off the trees in June; we then put it
in water from two to three weeks, according to the age .
of the bark, until its tissue is decomposed, and the fibrous,
paper-like‘inner bark is easily separated from the outer,
when it is torn into strips, dried, and put away for use.
‘Before using, it should always be moistened to make it
tough and pliable.

Cutting and Preparing the Buds. —Young shoots in
the condition described, are cut below the lowest plump -
bud; an inch or two of the base of every shoot, where ‘the
buds are very close together, and quite small, should be
left. The leaves are then stripped off, leaving half of

" each leaf stalk to handle the bud by, as in fig. 63. .
- Preserving the Buds.—When a considerable quantity
is cut at once, they should be wrapped in & damp cloth
as soon as'cut and stripped of the leaves, and they may
be preserved in good order for ten days, by keeping them
in a cool cellar among damp saw-dust, or closely envelop -
ed in damp cloths, matting, or moss. We often send huds .
a week’s journey, packed in moss slightly.moistened; the
leaves being off, the evaporation is tnﬂmg, none in fact
when packed up; consequently very little momture is
needed. . -,
Having the stocks, buds, and unplements in the Qondx-
tion described, the operation is performed in this way:
The shoot to bud from is taken in one hand, and the
* buddinig knife in the other, the lower part of the edge
of the knife is placed on the shoot balf an inch above the
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bud to be removed (4, fig. 64), the thumb of the knife-

¥ias. 64 to 70, Bubpine.

Fig. 64, a shoot of buds with the Jeaves taken
off. J, the point above the bud where the knife
was inserted. B, the point Below where it comes
out. Fig.65, is a bud badly taken off, with a
hollow in the centre. Fig. 66, a good bud. .4,

oot of the bud. B, root of the leaf.

hand rests on the shoot
below the bud (B), a
drawing cut is then
‘made, parallel with the
shoot, removing the
bud and the bark to
which it is attached,
half an inch above,
and three quarters be-
low it. This is the"
usual length, but it
may in many cases be
shorter. - The cut is
made just deep enough
to be below the bark,
a small portion of the
wood is always taken

70.

Fig. 67, a stock with the bark slit vertically. and across. Fig. 68, the same
with the bark raised ss far as the dotted lins. JFig. 69, the same with the

bud inserted. Fi‘ 70, the same tied up.

off with 1t, and if this adheres ﬁrmly it should be a]lowed
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to remain ; if it parts freely, it should be taken out, but in
doing so the root of the bud must be carefully preserved,
for if it comes out with the wood, the bud is useless. The
root of the bud, as it is termed, is a small portion of wood
in the hollow part of the inside of the bud. Fig. 64isa
good bud, 4, root of bud, B, root of leaf. Fig. 65 is im-
perfect, the roots of leaf and bud both omt. A smooth
Pplace ‘on the stock, clear of branches, is then chosen,
where two incisions are made to the depth of the bark; one
across the end of the other, so as to form a T, fig. 67; the
bark on the two edges of the perpendicular cut is raased
(fig. 68) with the smooth ivory handle of the budding
knife, and the bud is inserted between them (fig. 69); the
upper end of the bark attached to-the bud is cut square,
to fit to the horizontal cut on the stock, the bass string is
then wound around tightly, commencing at the bottom,
and covering every paxt of the incision, leaving the bud
itself, and the leaf-stalk, uncovered (fig. 70), the string is
fustened above the horizontal cut, and the work is done.
The success of the operation, as far as its execution is con-
cerned, depeids, in a great measure, on smooth cuts, an
exact fit of the bud to the incision made for it, secure,
close tying, that will completely exclude air and rain wa-
ter, and the quick performance of the whole. The inser-

. tion of a bud should not, in any case, occupy more than g
minute; ordinary practised budders will set two in that
time, and often two hundred in an hour with a person to
tie. 'Where the stocks and buds work well, two thousand
is not an uncommon day’s work in our nurseries, especlally '
of cherries, peaches, and apples. .

‘Where only a few buds are to be set, a cool, moist day
or evening should be selected, as they will be more cer
tain of success than if mserted during the middle of a hot,
dry day.

The c}nef difficulty experienced by beginners in bud-
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ding, is the proper removal of the bud. When it happens
that the knife passes exactly between the bark and wood,
the bud cannot fail to be good; but this rarely happens—
more or less wood is attached, and the removal of this is
the nice point. 'Where the buds are flat, the ditficalty is
~ less than when they have large prominent shoulders, as
the plum and pear have, in many cases. When all the
wood is taken out of these, a cavity remains, which does
" not come in contact with the wood on which the bud is
placed, and therefore, although the bark unites well, the
bud will not grow. Sometimes, such as these are sepa-
rated by making an incision through the bark; lift the
edge of the bark attached to the bud with the kmife, and
‘push it off with the fingers. A safer way still is to cut
around the bud, and draw a strong silk thread between
the bark and wood, thus removing the bud in perfection.

Seoriox 5.—PROPAGATION BY (RRAFTING.

Grafting is the insertion of a scion of one species or
variety on the stem or branch of another, which is called
the stock. Its principal object is to increase certain varie-
tics that cannot be reproduced from seed with certa.mty,
but it is frequently performed with other obJects in view.
For instance—

To Fret &« New Variety—A scion inserted- in &
branch of a bearing tree, will bear fruit perha.ps the
second year from the' graft; but if the same scion had
been put on a young seedling, it would not have borne in
ten years. .

One apecies is frequently graﬁed with success upon
another, by which certain important modifications are
wrought upon both the size and fruitfulness of trees, and
the quality of the fruits. Thus, we can graft,in many
ceses, with highly beneficial results, the peach and apri-



(] GENERAL PRINCIPLES. '
cot on the plum; the pear on the quince ; strong grow-
ing species and varieties on weaker ones, and vice versd.
But experience has established the fact, that there must
be between the stock and graft a close alliance. We
cannot graft an apple on a peach, nor a cherry on a pear;
but the pear, the apple, quince, medlar, thorn, and moun-
tain ash—a naturally allied group—may, with more or
less success, be worked upon one another. ‘

The French horticulturists, who are the ‘most skilful °
and curious in all matters pertaining to the propagation
of plants, describe in their works upwards of one hun-
dred different modes of grafting, practiseq in different
ages and countries, and for the attainment of particular
objects ; but, however interesting the study of all these
may be to the student and experimentalist, the great
bulk of them are of little practical utility, and are never
applied in the multiplication of fruit trees. It is, there-
fore, unnecessary to fill up the pages of such a trestise as
this, with either a historical account or description of
them. The methods described below are those univer-
sally adopted, with slight rnodifications, by the best prac-
tical propagators everywhere at the present day.

Stocks are of all ages frrm a yearling seedling to a
tree forty or fifty years old; but of whatever age, they
should be sound and healt}:y Nursery stocks will be
“more particularly spoken.of in Vhe proper place
 Scions are generally shoots of the previous year’s
growth. Rarely those bearing fruit buds are used for the
purpose of experiment, but in such cases on]y. They
ghould be cut in the autumn after tha fall of tke leaf, or
in the winter, and be preserved carefully in earth till
wanted for use. If intended for root-grafting early in the
spring in the house, it will be sufficient to bury their
lower ends in earth, in a cool, dry cellar; brt if wanted
for out-door grafting, they should be buried in dry sandy
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®otl, in a pit, on the north side of a wall or fence, and
deeply covered with earth drawn up in a mound to throw
off the water. They are thus kept perfectly dormant
until used, and not so dry as to shrivel the bark. They
should always be taken from healthy, vigorous trees ex-
clusively, and be of firm, well-ripened wood. A mode-
rate-sized shoot or scion, if well matured and sound, is
much better than one as thick as a man’s finger, pitAy
and unripe.” People are by no means so careful and-die-
criminating in this respect as they ought to be.. Half of
the maladies of trees originate in negligent and vicious
. systems of propagation. The implements used in graft-
ing are the grafting-knife, saw, and chisel (see imple-
ments). In whip-grafting or splice-grafting, the stocks
being small require the knmife only, or not more than
the knife and chisel.” It is always better to have two
knives—one to prune and do the rough work, and the
other to prepare the scion. Grafting composition is pre-
pared in various ways. [Rosin, beeswar, and tallow, in
about equal parts, answer very well. Lately, however,
we have found it better to use more rosin and less bees-
wax and tallow; thus, to two pounds of rosin we add
one and one fourth pounds of beeswax, and three fourths
of a pound of tallow. . For whip-grafting ‘on the rodt,
and small trees in the nursery, we use cloth saturated with
this composition, instead. of the composition itself, and
find it more convenient and expeditious. If we have no
" old calico, we buy a very thin article, at about four cents
per yard.® This we tear into narrow strips, roll into balls,
and then soak in the liquid composition until every pore
of the cloth is filled with it. The person who-applies it
to the grafts takes it from these balls, tears it in pieces
the length and breadth required by the size of the stock,
" and two or three turns of it around the graft secure it
completely. This thin cloth soon decays, and yields to
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the enlargement of the parts it encloses. 'We have tried
tow, paper, and other materials, but find this the best.
" Having the scions, implements, and composition in readi-
ness, the work is performed as follows :

Whip-Grafting on the Root—For this purpose, seed-
ling stocks are generally used, one or two years old, vary-
ing from one fourth to thres eighths of an inch in diameter.
The graft is always made at the collar, and, therefore, the
stems of the plants are cut off at that point; the small -
tap-roots and any cumbrous fibres are removed, leaving
them about four inches in length (fig. 71); they are then
washed clean, and are ready for the operation. The
grafter then makes a smooth, even, sloping cut, an inch
long, upwards on the collar of the root,
A ; and in the centre of this cut, he makes
aslit or tongue, B, downwards. The scion,
which should be three or four inches long
(fig. 72), is cut on
the lower end with
asloping cut down-
wards, and similar
. in all respects to
that made on the
stock; a slit, or
tongue, is made in
it upwards, B, cor-
responding,  also,
with that on the
stock; and they
are then neatly
fitted together, the ” Fles. 711073, Roor Grurrime.

tongue of the one  Fi.71, the root. .4, the sloping out. B, the tongae:

b s Fig. 78, the scion. .4, the sloping cut. B, tongue. QO
within the other bud attop. Fig. 73, the union of scion and stock.
(4, fig. 738),and the :

inner barks of both placed in close and perfect contact, at

\
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least on one side. The fit should be so complete as to sit
cloge and firm in all parts. The person who applies the
wax, takes a narrow strip of the cloth described, and
wraps it firmly around, covering the parts united. A man
and boy can graft of these twelve to fifteen hundred per

" day, and by a special effort two thousand.. When the
grafting is thus performed, the grafted plants are put
away as closely as they can be packed in small boxes,
with sandy earth among the roots, and deposited either
in a cold cellar or in a dry place out of doors, where
frost cannot penetrate to the roots, until planting time in .
spring. .

Whip Grafting on small trees, standing in the open
ground, is performed in precisely the same manner, the
oblique or sloping cut and tongue, corresponding in stock

- and graft, fitting into each other with precision,” and the
inner bark of both, at least on one side, placed in close
contact. Stocks an inch in diameter can be grafted in this
way. Either the cloth or the liquid composition may be
applied, the latter put on with a brush. For all moderate

»gized stocks the cloth is preferable. In cold weather, a
small furnace can be kept at hand to leeep the composi-
tion in working order. i

Cleft Grafting is practised on trees or branches too

. large for whip grafting, say from an inch in dtameter up-
| wards. In this case, the scion is cut precisely in the form of
’ a wedge (fig. 74). The part cut for insertion in the stock,
i should be about an inch or an inch and a half long, with
I a bud (4) at the shoulder, where it is to rest on the stock;
this bud hastens the union of the parts, in the same way
as a bud at the base of a cutting, set in the earth, hastens
and facilitates the emission of roots : the outer edge should
also be somewhat thicker than the inner. A sloping cut
(4, fig 75) is then made on the stock, an inch and a half




80 GENERAL PRINCIPLES.

Jong, another cut (B) is mad:
about half way down, as at |
* is split on one side of the pil
chisel on the horizontal surf
lightly with a mallet; the sf
with the knife or chisel till the
with the thick side
out (4, fig. T4).
Grafts of this kind
heal much more ra-
pidly than when cut
at once horizontally.
Very large branches
are sawed horizon-
tally off at the point
to be grafted (4, fig.
77); the surface is
then pared smooth
with' the knife, a
split is made with : ,

Fig. 74, the scion prepared with a slop'ng cut on

the Chlsel’ near]y n each side like a wedge. 4,3 bud at the shoulder.
the centre X and Zepo Fig 5. the stock cus and split. 4, the sloping cut.

. . . B, the horizontal cut. Fig. 76, the scion inserted in
wedge-like scions in- the stock.

serted (4, B, fig.78); A )

if both grow,and they are afterwards too close, one can be
cutaway. Another mode of grafting such large stocks, or
branches, is to cut them off horizontally, as above, and pare
them smooth with the knife; then cut the scion on one side,
about an inch and a half long, making a shoulder at the
top, then raise the bark from the stock with the handle of
a budding knife, and insert the scion between the bark
and wood, and apply the composition the same as in the
others, all over the cut part. Two or threeseions may be
put in each, The principal objection to this mode is, that

Fics. 74 to 76, CLErT Grarring.

r
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the grafts, if they grow rapidly, are apt to be blown ol
‘before they have united strongly, to the stock.
The great points to observe always are,

emooth clean cuts, to have placed in per
fect contact the inner barks of scion and
stock, and .the whole cut surface, and
every portion of the split :

perfectly covered with the
composition, to exclude
air and water. The scion
should always ‘be cut

point (¢, fig. 71), and have
& bud at the shoulder, or
point of union with the
stock (4, fig. 73). .
In grafting the heads

convenient to use the  77and 78, cleft grafting, large trees o
branches. 77, the stock cut horizontally

i composmon in a melted st 4. 78, the same, with two scions inserted.

state, to be put on with

the brush, and the large cut surfaces cannot well be covered
with the cloth; it is therefore better to use the composi-
tion in such a state that it can be put on with the hands.
A very small quantity of brick dust may be advantage- -
ously mixed with it, when intended for this purpose, to -
prevent its being melted by the sun.

Double Working—When we graft or bud a tree al-
ready budded or grafted, we call it “double worked.”
Certain very important advantages are gamed byit. Some
varieties are of such feeble growth, that it is impossible to
raake good trees of them in the ordinary way of working
on common stocks. In such cases, we use worked tmel of
strong growing sorts as stocks for them. ,



Many varieties of the pear do not unite well with the
quince stock; we therefore bud other varieties of strong
growth that do succeed, and use them for stocks to work
the others on. Bythm mesans we are enabled to possess
dwarf trees of many varieties, that we could not otherwise
have in that form. We have fruited the Dix-in two years
by double working on the quince, when otherwise it would
have taken not less than seven: A great many improve-
ments may be effected, not only in the form and growth
of trees, but in the quality of the fruit, by double working.
Very few experiments have yet been made on the subject
in this country, except from necessity ; but the general in-
terest now felt on all matters pertaining to fruit tree cul-
ture, cannot fail to direct attention to this and similar
matters that have heretofore, in a great measure, been
overlooked. ~




CHAPTER V.

PRUNING—ITS PRINCIPLES AND PRACTICE.

Tas is one of the most important opetations connected
with the management of trees. From the removal of the -
seedling plant from the seed bed, through all its succes-
sive stages of growth and maturity, pruning, to some
extent, and for some purpose, is necessary. It may,
therefore, be reasonably presumed, that no one is capable
of managing trees successfully, and especially those con-
ducted under certain forms, more or less opposed to:
" nature, without knowing well Aow to prune, what to prune,
and when to prune. This knowledge can only be acquired
by a careful study of the structure of trees, because the
- pruning applied to a tree must (aside from the general
principles on which all pruning depends) be adapted to
its particular babits of growth and mode of bearing its
fruit. It is in view of this fact that the chapter on the
structure and mode of formation of the different parts of
fruit trees has been given in the first part of this treatise,
that it may form the hasis of this branch of culture.

The idea that our bright American sun-and clear
atmosphere render pruning an almost unnecessary ope-
ration, has not only been inculcated by horticultural
writers, but has been acted upon in practice to such an
extent that more than three fourths of all the bearing
fruit trees in the country, at this moment, are either lean,
misshaped skeletons, or the heads are perfect masses of
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"wood, unable to yield more than one busbel of fruit in
ten, well matured, colored, and ripened. )
This is actually the case even in what may be called,
‘in comparison, well managed orchards. Look at the dif-
ference between the fruits produced on young amd old trees. -
The former are open, the fruits are exposed to the sun, and, -
therefore, they are not only large and perfect, but their
skins are smooth and brilliant, as though they were painted
and polished. This ought to teach us something about
pruning; but this is only one point. 'We prune one por-
tion of a tree to reduce its vigor, and to favor the growth
of another and weaker part. 'We prune a stem, a branch,
or a shoot to produce ramifications of these parts, and
thus change or modify the forni of the whole tree. We
prune to induce fruitfulness, and to diminish it. We
prune in the growing as well as in the dormantseason;
and, finally, we prune both roots and branches. . Thus we .
‘see that pruning is applied to all parts of the tree, at all

.. seasons, and to produce the most opposite results.

It appears necessary to treat of pruning under each of

these circumstances separately,

 1st. Pruning to Direct the Growth from one Part of
a Tree to another—The first period in the existence and
growth of a tree in which' this becomes necessary, is in’
the nursery. Those who have had ahy expgrience in tree .
culture, have observed that young trees in nursery rows ’
have a tendency to increase in height without acquiring a
well-proportioned increase in diameter. In certain cases,
this want of proportion becomes so great, that the tree -
bends under its own weight; and hence, it is necessary
to resort to some method of propping it mp. This con-
dition is attributable to several causes. First, the absence
of a sufficient amount of air and light around the stem, to
enable the leaves on it to fulfil their functions properly.
It has been shown thst the formation of new wood -de-




pends upon the elaborating procees carried on in the
leaves, and that this process can be maintained only in a
free exposure to the sun and air. This being the case, it
is obvious that any part of the tree excluded from the

+ action of these agents, cannot keep pace in growth with
" other parts to which they have full access. In nursery
rows, as trees are usually planted, the stems, after the
first year’s growth, are, to a great extent, excluded from
the light, consequently the ‘buds and leaves on them can-
not perform their parts in the creation of new wood. The
top of the tree, however, is fully exposed, and, conse-
quently, it makes a rapid growth towards the free air and
light. When this is continued for two or three years in
succession, the tree becomes top-heavy; the quantity
of woody fibre at the top is as great as,and it may be
greater than, at the bottom ; and hence it bends under its
. own weight.

2d. The TendemyqftheSaptothe G:mmngPomtcat

the Top of the Tree—Growth is always the most active
andvigorous, when trees are in a natural condition, at the
rewly-formed parts. The young buds are the most excit-
able, and the more direct their communication with the
roots, the more rapid will be their growth. Hénce it is
that a yearling tree furnished with fifteen to twenty buds
or more, from its base to its top, frequently prvduces a
shoot from its terminal bud only, and seldom more than
three or four shoots from the whole number of buds, and
these at the top. This natural tendency, and the exclusion
~ of light from the stems of nursery trees, by their closeness

to one another, are the chief causes of weak and crooked

trees, to-counteract which we resort to pruntng.

In © heading down” a young tree, we cut away one
third or one half of the length of the stem, and this removes
the actively growing parts; the sap must then find new

. channels. Its whole force is directed to the buds that were



86 ° GENERAL PRINCIPLES.

before dormant, they are excited into growth, and produce
new wood and leaves; these send down new layers of
woody fibre on the old stem, and it increases rapidly in
diameter, so that by the time it has attained its former
height, the base is two or three times as thick as'the
top, and possesses sufficient strength to maintain an erect
position.

Maintaining an equal growth among the branches of a
tres is conducted on the sameé principle. Branches that
are more favorably placed than others, appropriate more
than their due proportion of the sap, and grow too vigor-
ously, are checked, by removing more or less of their grow-
ing points; this lessens the flow of sap to that point, and
it naturally takes its course to the growing parts of the
weaker branches that were teft entire, and thus a balance
is restored.

Pruning to renew the Growth of Stunted Trees.—It
frequently happens that trees, from certain causes, become
stunted, and almost cease to grow; the sap vessels be-
come contracted, and every part assumes a comparatively
dormant condition. In such cases they are cut back, the
number of their buds and leaves is reduced, the whole
force of the sap is made to act upon the small number re-
maining, and enables them to produce vigorous young
shoots; these send down new woody matter to the stem,
new roots are also formed, and thus the whole tree is re-
newed and invigorated.

Pruning to induce Fruitfulness—This is conducted on
the principle that whatever is favorable to rapid, vigorous -
growth, is unfavoyable to the immediate production of
fruit. Hence the object in view must be to check growth
and impede the circulation of the sap, just the opposite of
pruning to renew growth. The only period at which this
pruning can be performed, is after vegetation has com-
menced. If a tree is severely pruned immediately after

- .
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it has put forth its leaves, it receives such a check as to be
unable to produce a vigorous growth the same season;
the sap is impeded in its circulation, and the result is that
a large number of the young shoots that would have made
vigorous wood branches, had they not been checked, as-
sume the character of fruit spurs and branches. Pinch-
¢ng is the principal mode of pruning to promote fruitful- -
ness, and will be explained hereafter. It depends upon
the above principle, of impeding the circulation of the sap
and checking growth.

LPruning to diminish fruiffulness, is conducted on the
same principle as that to renew growth, for this, in fact,
is the object.

Pruning the Roots—This is practised as well to pro-
mote fruitfulness, as to lessen the dimensions of trees.
The roots, as has been shown, are the organs that absorb
from the ground the principal food of the tree, and in pro-
portion to their number, size, and activity, other things
being equal, are the vigor and growth of the stem and
branches. Hence when a tree is deprived of a certain
portion of its roots, its supply of food from the soil i3 les-
sened, growth is checked the sap movgs slowly in its
channels, is better elaborated in the leaves, and the young
branches and buds begin to assume a fruitful character.

Roots are also pruned to prevent them from penetrat-
ing too deeply into the earth, and induce the formation of
lateral roots near the surface, similar to the cutting back
of a stem to produce lateral branches; the principle is the
same.

Pruning at the time of Transplanting.—This is per-
formed, not only to remove bruised and broken roots and
branches, but to restore the tree to a proper balance. As
-trees are ordinarily taken from the ground, the roots are
bruised, broken, or mutilated, to a greater or less extent.
This obviously destroys the natural balance or proportion



.

88 GENERAL PEINCIPLIS.

that existed between the roots and stem, and in such a
condition the tree is unable to grow. The demand upon
the roots must therefore be lessened, by reducing the stem
and branches in length or number, or both; and the more
the roots have suffered, the greater must be the reduction
of the stem and bmnches, to bring them to a oorreepond-
mg condition.

PRUNING MECHANICALLY CONSIDERED.

Having now treated of the principles on which prun-
ing depends, it remains to speak of its mechanical execution; .
for it is not only necessary to know what and why, but
how to prune. Theory is'only useful as it serves-to guide
in practice.

1st. Pruning Stems or Branches. —The great point to
be observed in making incisions on the stems and branches
of trees, i3 to provide for the speedy and. perfect healing
of the wounds or cut surfaces. In removing a portion of
a branch or stem, if we cut between two joints, and thus
leave a portlon of wood above the bud intended to be
cut to, as in fip. 79, this wood dies, and we have the
trouble of another pruning to remove it. If we cut too
close to the bud, and thus remove a portion of the wood
- with which it is connected, as in fig. 80, the bud will
either die ‘or disappoint us by producing a very feeble
growth. The proper way is to take the branch to be
operated on in the left hand, place the edge of the knife
on it, opposite the lower part of the bud to be cut to,
and then make a firm, quick, smooth draw-cut, slo
ing upwards, so that the knife will come out on & levg '
with the point of the bud, as in fig. 81. In soft-
wooded, pithy trees, like the grape vine, for example,;
half an inch of wood ought to be left above the bud. -
The cut should also be made as much as possible on the
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lower side of the branch to prevent rain from lodging in
the centre. The position of the bud cut to, is also worthy’
of consideration in pruning, to produce or modify certain

-
Fias. 79 to 63, raumine,

Mig. 79, cutting too far above the bud. Mg. 80, cutting too close. M. 81,
the cut as it should be. Fig. Oi,umovdollbmh,themu line indicat-
ing the proper plage for the cut.

ib\ms. ‘When we wish the new shoot of ‘a lateral branch
to take, a8 much as possible, an wpright direction, we
preme to a bud on the inside ; and if we wish it to spread,
we choose one on the outside. In the annual suppression, .
or cutting back young trees, to form a stem or side

- branches, the bud salected to form the leader is chosen on

opposite sides every successtve year, in order to maintain
the growth in a straight line. If cut every year to a bud
on the same side, it wonld, in two or three seasons, show °
an inclination to that sule injurious to the symmetry of
the tree. '

The Removal of Large Branches, where they are to be
entirely separated from the tree, is often very clumsily
performed. In orchards, it is not at all uncommon to see
them chopped off with a common axe; and even in gar-
dens there seem to be few persons who either know how,
or take the proper care in this matter. They are either
cut so that a portlon of the base of the branch remains,
and sends out vigorous shoots, defeating the objects of the
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pruning, or they are cnt so close that a portion of the
‘wood of the main branch or stem is taken with them,
and a wound made that years are required to heal up.
Both these extremes ought to be avoided.

The surface of the cut made by the removal of & branch
should in no case be larger than the base of the branch.
‘Where & branch is united to another, or to the main stem,
we notice both above and below the point of union, &
small projection or shoulder, as at the cross line in fig. 82.
The knife must enter just below that shoulder, and, by
being drawn upwards in a straight line, the base is so
completely removed that no shoots can be produced there;
and yet the cut surface on the stem is no larger than the
base of the branch. When the saw is used, the surface
of the cut should be pared smooth with the knife, to pre-
vent water lodging on it, and facilitate the healing of the
wound. _

2d. Pruming the Roots—This is performed by opening
a trench around the tree, just at the extremities of the
roots : the distance from the tree will, therefore, depend on
its size, and the spreading characters of the roots. The
trench should be the width of a common garden spade,
and deep enough to admit of an inspection of all the
roots of the tree. If the lateral roots are to be shortened,
this is done first. The knife should be placed on the
lower side of the root, and the part separated with a
clean draw-cut, such as would be performed on a branch.
If the tree has vertical, or tap roots, they are most
easily operated on with a sharp spade, prepared and kept
for the purpose. A smart stroke with such a spade, in as
nearly a horizontal direction as possible, will separate a
pretty strong root. The extent to which root pruning
may be performed, depends on the character of the
. species, the condition of the tree as regards growth, and

" the object aimed at. Those practising it for the first tinre,
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should go to work with great caution. It will be better
- to operate too lightly than too severely. As regards the
season, it may be performed either at the end of the first

growth, in July or August, or in the autumn or winter,
when vegetation is quite suspended. We have operated
on cherry trees with complete success in August, in a dry
time, when little growth was going on. At this seasan, a
copious watering should be given after the pruning is per-
formed.

Implements of pruning, and the mode of using them,
will be treated of in the chapter on implements, to be
given hereafter.

The Season for Pruning. —We are not permitted to be
very definite on this point. The climate, the nature of
the species, etc., control the period of pruning to a great
extent. In the south, what we term the winter pruning—
that performed during the dormant season—may be done
very soon after the fall of the leaf. In the north, it is
deferred to February, March, and even April. In western
New York, we prune apples, pears, and other hardy fruits,
as soon as our severe frosts are over—say the latter end
of February and beginning of March. If pruned sooner,
the ends of the shoots are liable to be injured, and the
terminal bud so weakened as not to fulfil its purposes.
Besides, the wounds do not heal well.

The peach we prune just as the buds begin to swell.
The fruit and leaf buds are then easily distingnished
from one another, and the objects of the pruning are ac-
complished with more precision. .

Grapes may be pruned any time in the winter, as a
portion of wood is always left above the bud. Goose-
borries and currants also, any time in winter. The -
stone fruits should always be lightly pruned, because
severe amputations almost invariably produce the gum.
‘Where it is absolutely necessary in the spring, the wound
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should be coated with grafting composition, or with that
recommended by Mr. Downing : ¢ Alcohol, with sufficient °
gum shellac dissolved in it, to make a liquid of the con-
sistence of paint, to be put on with a brush.”

This excludes air, and is not affected by changes of
weather.

Pincking is a sort of anhcnpated prnnmg, practlsed
upon the young growing shoots, intended to promote & uni-
form circulation of the sap, and thus regulate the growth
and also to induce fruitfulness. -

1st. 70 Regulate the Growth—In the management of
trees, this is an operation of great importance, as it obvi-
ates the necessity of heavy amputations being made at the
winter or spring pruning. Instead of allowing certain
superfluous or misplaced shoots to acquire their full deve-
lopment at the expense of other parts, we pinch them
early, and give to the necessary parts, or branches of the
tree, the nutriment which they would have appropriated,
if allowed to remain. In this way, we are able to obtain
results in one season, that two or more would be required
for, if we depended wholly on the winter pruning. We
will suppose, for an example, the case of a young ndrsery
trée in the second year, intended for a standard. In ordi-
nary cases, the terminal bud, either the natural one or that
pruned to, is developed into the leading shoot or stem,
and a greater or less nimber of buds below it produce
branches; and it frequently happens that some of these, if
not pinched, acquire so much vigor as to injure the leader
and produce a consequent deformity in the tree. Fig 83
(4) represents a case of this kind, which is very common,
and too often neglected. The shoots, 4, @, ought to have
* been pinched the moment they began to exhibit a dispo-

sition to outgrow the leader. There are other cases still
_ worse than this, familiar $o all tree growers ; for instance,
where a strong shoot is produced on the middle or lower
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part of the stem, attracting an undue proportiox; of the

- sap, thus contracting the growth of all other parts, and
giving the young tree & deformed character. All such

Fi0. 83 (4).

Fy »* A tw?of a young tree ; B, the leader; a, a, vigorous shoots below
it, they «ugst w have been pinched. Fig. 83, B, & branch of the pesr, twice cut
“back wita tae Jatersl shoots pincked ; a, g, the first section ; ¢, ¢, ¢, the second ;

3, and d, 4, shovts pinched close tv favx the leader, and those below thom. )

shoots as these should be nipped early, the moment their
character is apparent, and thus & year’s growth nearly
will be saved to the tree, and its proper form and propor-
tions be preserved. In conducting young trees for pyra-
mids, the constant and careful application of pinching is
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absolutely hecessary, for in them we must have the lower
branches always the strongest and longest, and it is only
by operating on the shoots, in their earliest stages of
growth, that we can fully attain this end; for the strong-
est shoots do not always grow at the desired point, but by
timely attention they are perfectly within our control.
The various accidents and circumstances to which young
trees are subject, give rise, in a multitude of cases, to an
unequal distribution of the sap in their different parts,
and this produces, to a greater or less extent; deformity of
growth. This, at once, shows the necessity for pinching,
to check the strong and favor the weak.

Pinching to promote Fruitfulness—Those who have
never practised this, or observed its results, may have
seen, if experienced in tree growing, that ashoot of which
the point was broken, bruised, or otherwise injured, dur-
ing the growing season, frequently becomes a fruit branéh,
either during the same or the following season; and this,
especially if situated in the interior of the tree, or on the
older ang lower parts of the branches. The check given
to the extension of the shoot concentrates the sap in the
part remaining; and, unless the check -has been glven
very early in the season, of the growth very vigorous in
the tree, so that the buds will break and form shoots,
they are certain to prepare for the production of fruit. It
is on this prmclfle of checking the growth, and concen-
- trating the sap in the pinched shoot, that pinching to in-
duce fruitfulness is performed; and its efficiency may be
.estimated from the fact, that trees on which it has been
practised, have borne fruit four or five, and perhaps seven
years, sooner than they would have done without it.

It is a most useful operation in the case of vigorous
growing and tardy bearing sorts. The best illustration, on

a large scale in this country, is the specimen plantation of
“pear trees of Mesars. Hovey & Co.. of Boston. A large
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number of these are pyramidal in form, and on pear stocks,
very beautiful trees, indeed the best specimens of the kind
in any American nursery, and though, now in 1850, only
77 years old (the oldest), yet they have as a general thing
- produced fruit, and many of them for 2 or 3 years past.
This result has been obtained by pinching, which has been
regularly, but not to the fullest extent, practised upon
them every season., The mode of performing ¢t,is to pinch
off the end of the shoot with the finger and thumb; if a
small portion of the remaining part be bruised, no matter,
it offers a greater check than if a clean cut were made,
a8 in pruning to a bud; and in the general winter or
spring pruning which follows, the bruised parts can
be cleanly separated. The Zime to perform 4¢ depends
wholly on circumstances. If the object be to regulate
. growth, then the time to do it is, when the tendency to
undue or ill-proportioned growth is- first observable, and
this will be from the time the young shoots are two to
three inches long and upwards. The particular season of
the year or day of the month will, of course, depend upon
the earliness or lateness of the season, and on the soil and
sitnation as well as on the habits of growth of the species
or variety to be operated on. The true way is to bealways
on the watch. If the object be to induce fruitfulness, the
length which the shootsshould attain before being pinched,
depends upon the nature or mode of growth and bearing
of the species, and will be more definitely treated under
the head of “ The Pruning of Trees,” hereafter, the object
now being merely to indicate general principles and modes

of operating. 'Fo illustrate this, let us suppose the lateral

branch of a pear tree, (fig. 83, B). This was cut back the
first time to 5, and below that point five shoots were pro-
duced, none of which were needed for branches. We,
therefore, pinched them in June, when about three inches
long or thereabouts, and the result is, they are now fruis
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. branches. The same branch was cut back the second
time to d, d, and on that section seven shoots were pro-
duced that were not needed in the form of the tree, and
were consequently pinched, and will become fruit branches..
At the points b, and d, d, are small spurs, the base of shoots -
that have been pinched close to favor the growth of the
leader, as well as the development of the shoots below.
‘Without pinching it would have been impossible to obtain
" such results in this branch in the same time.

M. Dubreuil, formerly Professor of Arboriculture in the
Garden of Plants at Rouen, in France,sums up the general
prmcxples of pruning as follows. (I may remark here, that
in 1849, I visited the Rouen garden, and found M. Du-
breuil’s theary and practice beautifully illustrated on
the trees in his charge. My visit was made ab the time
of his practical lectures, and I was able to examine the
whole with the most satisfactory minuteness. The trees
there, under all forms, and embracing- all the hardy spe-
cies of fruits, were the best that I anywhere found, not
even excepting the much admired and: famous pyramidal
pear trees of M. Cappe, at Paris. They were not only per-

fect in form, but as regards vigor and fruiffulness, in the
most admirable condition.). He says :

“ The theory of the pruning of fruit trees rests on the follow-
ing six general principles:
. %1, Thevigor of a iree, subjected to pruming, depends, in a great
. mamre,outhcequaldzstnbutwnof:apmalld:brmda ‘

¥ In fruit trees abandoned to themselves, the sap is equally dis-
tributed in the different- parts without any other aid than nature,
because the tree assumes the form most in harmony with the
natural tendency of the sap.®

% This isnot in all cases true. Peach trees, we know, left to themselves,
" exhibit a very striking example of the unequal distribution of the sap. The
“ends of the branches attract nearly the whol‘.luvin‘thhunlmﬂ
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“ Byt in those submitted to pruning, it is different; the forms
imposed on them, such as espalier, pyramid, vase, &o., change
more or less the normal direotion of the sap, and prevent it from
taking the form proper to its species. Thus nearly all the forms
given to trees require the development of ramifications more or
less numerous, and of greater or less dimensions at the base of the
stem. And, as the sap teuds by preference towards the summit
of the tree, it happens that, unless great care be takem, the
branches at the base become feeble, and finally dry up, and the
form intended to be obtained disappears, to be replaced by the
natural form, that is & stem or a trunk with a branching head,
It is then indispensable, if we wish to preserve the form we im-
pose upon trees, to employ certain means, by the .aid of which
the natural direction of the sap can be changed aud dirscted
towards the points where we wish to obtain the most vigorous
growth. T do this we must arrest vegetation in the parts to
which the sap is carried in too great abundance, and on the con-
trary favor the parts that do not receive enough. To sccomplish
this the following means must be successivély employed.

1. Prume the bramches of the most vigorous parts very short,
and those of the weak parts long. We know that the sap is at-
tracted by the leaves. The removal of a large number of wood--
buds from the vigorous parts, deprives these parts of the leaves
which these buds would have produced; consequently the eap is
attracted there in less quantities, gnd the growth thereby dimi-
nished. The feeble parts being pruned long, present s great num«
ber of buds, which produce a large surface of leaves, and these
attract the sap and acquire a vigorous growth. This principle
holds good in all trees, under whatever: form they may be con-
ducted.

“2. Leave a large quantity of fruit on the strong part, and
remove the whole, or greater part, from the fecble. We know
already that the fruit .has the property of attracting 4o it the sap
from the roots, and of employing it eatirely to its own growth.
lower parts to die out. In other species, similar instances might be quated,
and as a general thing, the proposition is unsound, uupt"uemmﬁn

seuse.
.8
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The neoessary result of this is, what we are about to point out,
vix., that all the sap which arrives in the strong parts, will be ab-
sorbed by the fruits, and the wood there, in comsequence, will
make but little growth, while on the feeble part, deprived of
fruits, the sap will all be appropriated by the growing parts, and
they will increase in size and strength. : o

¢ 3. Bend the strong parts and keep the weak erect. - The more
erect the branches and stem are, the greater will be the flow of
sap to ‘the growing parts; hence, the feeble parts being ereot,
attract much more sap than the strong parts inclined, and, con-
sequently, make a more vigorous growth, and soon recover their
balance. This remedy is more especially applied to espalier
trees. ) :

“ 4. Remore from.the vigorous parts the superfluous shoots as -
early in the season as possible, and from the feeble parts as late as
possible. The fewer the number of young shoots tlere are on a
branch, the fower there are of leaves, and consequently the less is
. the sap attracted there. Hence, in leaving the young shoots on
the feeble part, their leaves attract the sap there, and induce a
vigorous growth.

8. Pinch early the soft extremities of the shoots on the mgorous
“parts, and as late as possidle on the feehle parts, excepting always
any shoots whick may be too vigorous for their position. By thus
pinching early the strong part, the flow of sap to that point is
checked, and naturally turns ¥ the growing parts that have not
been pinched ; this remedy is applicable to trees in ll forms.

6. Layin the strong shoots on the trellis early, and leave the
Jeeble parts loose ds long as possible. Laying in the strong parts
obstructs the circulation of the sap in them, and consequently
favors the weak parts that are loose. This is only applicable to-
espaliers. "

“7. In espalier trees, giving the feeble parts the benefit of the
light, and cénfining the strong parts more in. the shade, restores a
balance, for light is the agent which enables leaves to perform
their fonctions and their action on the roots, and the parts recciv-
ing the greatgst proportion of it sequire the most vigorous de-
velopment. . '
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2. % The sap acts with greater force and producesmore vigorous
Zrowih on a branch or shoot pruned short, than on one prumed long.
This is easily explained. The sap acting on two buds must
evidently produce a greater development of wood on them, than
if it were divided between fifteen or twenty buds.

Tt follows from this, that if we wish to obtain wood branches,
we prune short, for vigorous shoots produce few fruit buds. On
the contrary, if we wish to obtain fruit branches, we prune long,
beeause the most slender or feeble shoots are the most disposed
to fruit.

¢ Another application of this principle is to prune short for &.
year or two, such trees or parts as have become -enfeebled by
overbearing. ~ (This principle ~deserves especial attention, as its

_ application is of great importance.)

3. ¢ Thesap tending always.to the extremities of the shoots causes
the terminal bud to push with greater vigor than the laterals. Ac-
cording to this principle, when we wish a prolongment of a stem
or branch, we should prume to a vigorous wood bud, and leave no
production that can interfere with the action of the sap on it.

4. * The more the sap is cbstructed in is circulation, the more
likely it will be to produce fruit buds. This principle is founded
on a fact to which we have already had occasion to refer, vis.—
that the sap circulating slowly is subjected to a more complete
elaboration in the tissues of the tree, and becomes better adapted
to the formation of fruit buds. -

¢ This principle can be applied to profluce the following result:
‘When we wish to produce fruit buds on a branch, we prevent a free
circulation of the sap by bending the branches, or by making annu-
lar or eircular incisions on it; and on the contrary, when we
wish to change a fruit branch into a ‘wood branch, we give it &
vertical position, gr prune it to two or three bnds, on which we
ooncentrate the action ‘of the sap and thus induce their vigorous
development.

5. * The leaves serve to prepare the sap absorbed by the roots for
the mowrishmént of the tree, amd nid the formation of buds on the -
shoots  All trees, therefore, deprived of their leaves are linble to
perish, This prieiple shows bow dangerous itis to remove s .
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" large quantity of leaves from trees, under the pretext of aiding
the growth or ripenjng of fruits, for the leaves are the nourishing
organs, and the trees deprived of them cannot continue to grow,
peither can the fruit ; and the branches so stripped will have feeble,
ill-formed buds, wluch will, the following year, produce & we-k
and sickly growth,

6.  Where the buds of any shoot or bramch do not develope
- before the ageof two years, they can only be forced into activity
by a very close pruning, and in some cases, as the peach, this evem
will often fail. This last principle shows the importance of prun-
ing the main branches of espaliers partiqularly, so as to eusure
- the development of the buds of their successive sections, and to
preserve well the side shoots thus produced, for without this, the-
interior of the tree will become naked and unproductive, and
a remedy will be very difficult.”

If these principles and practices of pruning be caréfully
studied in connection with the habits of growth and bear-
ing of the different fruit trees, pruning will be compara-
tively an easy matter. The mode of obtaining any par-
ticular form or character cannot fail to be perfectly plain
and simple; yet no one need hope to accomplish, in all
things, the precise results aimed at, for even the most
ekilful operator is sometimes disappointed : but those who
give constant attention to their trees, will always discover
a failure in time to apply a remedy. -

I insist upon it, because I have been taught it-by most
abungdant experience, that the most unremitting watch-
fulness is necessary. in conducting trees in particular.
forms. It is not, by any means, Jabor that is required;
but attention that the most delicate hahd can perform,
fifteen or twenty minutes at a time, say three times a
week during active growth, will be sufficient to examine
every shoot on a moderate collection of garden trees; for

,the cye very soon becomes trained so well to the work
that a glance at a tree will detect the parts that are el,ther _
too strong or tue weak, or that in any way require atten-
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tion. Thisis one of the most interesting features in the
management of garden trees. We are never allowed to
forget them. From day to day they require some atten-
tion, and offer some new point of interest that attracts us

. to them, and augments our solicitude for their prosperity,
until it actually grows into enthusissm.
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THE NURSERY.

CHAPTER 1.
Sworron 1.—Bom, Srruariow, Ero.

Ir is not a part of the design of this treatise to give
anything like a full exposition of nursery operations ; for -
this would, in itself, be a subject sufficiently extensive to
form a volume ; but as all frnit growers should ‘possess at
least some knowledge of nursery managément, it seems
quite necessary that the more important points should be
noticed. _

1st. The Soil, as to Dryness—For a fruit tree nursery
the soil must be perfectly dry, both above and below. In
. damp, springy soils, or where the subsoil is so compact as

not to admit of the surface water passing off immediately,
trees do not thrive, the roots are destitute of fibres, the
wood is watery and delicate, and where frosts are severe
the trees are cast out of the ground by the expansion of
the water with which the soil is filled. We have known
of a single instance in which several thousand dollass
were lost by planting a pear nursery on a soil imperfectly
~ drained. The plants grew finely the first season, were
budded, the buds had taken, and in the autumn all looked
prosperous; but the autumn rains filled the soil with
water, the situation was low and level, and ' the subsoil
compact, 8o that the water could not possxbly get away.
The consequence was, the roots decayed, the plants were
cast out of the ground, and the injury was so great and

5*

-
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so general that the whole plantation had to be taken up _
‘This ground was then thoroughly drained, and is now as
good a pear soil as can be found—a stock of beautiful
trees standing on it at the present time. This single in-
stance illustrates the importance of a dry soil, as well as
twenty would. We frequently find that in the same row
of trees, if there happens to be a low, damp spot, the
trees in it have no fibrous roots, and are altogether inferior
to those on the adjacent-dry ground

2d. Repth—As a general thing, the soil of a nursery
should be a foot to eighteen inches deep; but all trees do
not require the same depth. Those (such as the pear)
whose roots descend more than they spread, require the
deepest soil. The best quality of nursery trees are grown
on common farming land, twice ploughed with the com-
mon and subsoil ploughs, one following the other, as de-
scribed in the chapter on soils. This gives depth enough
for all ordinary purposes. -

8d. Tewture—A soil of medium texture between the
beavy and the light, is, on the whole, the most advan-
tageous, as being the best adapted to general purposes.
A good friable loam, with a gravelly subsoil, or a mixture
of sand, gravel, and clay, that will allow water to pass
off freely, and yet not too fast, will be found suitable for
almost any species; and one great advantage of such a
soil is, that it admits of rotation in crops. N

4th. Quality.—For the growth of young fruit trees, a soil
should be in such a condition as to furnish a sufficient sup-
ply of nutriment to ensure a vigorous and robust growth ;
but it may be too rich, and produce rank wood that will
not mature properly, and be unable to withstand the"
change of elimate or soil consequent upon transp]antmg :
‘Where manures are used, they should be well decom-
posed; fresh warm manures' excite trees into a very rapid
growth, but the wood is watery and feeble. A dry soil of

‘s
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moderate richness produces hardy trees, their wood is firm,
the buds plump and close together, and the parts well pro-
portioned. .

5. Laying out.—Where the nursery is of considerable
extent, the ground should be laid out and arranged in
square or rectangular plots of convenient size, and be
intersected with walks. One portion should be set apart
for the propagation of stocks from layers, another for cut-
tings, another for seeds, &c. In setting apart ground for
the different kinds of trees, if there be a choice, the pear
should have the deepest and best, the plum the most com-
pact or clayey,the peach, apricot, cherry, &c., the lightest
and dryest. o

6. Exposure.—Nursery ground for fruit trees should be
well elevated, but not fully exposed to the prevailing high
winds, as the young trees are apt to be broken off during
the first year’s growth if not kept well tied up to stakes.
* In our section we find it very advantageous to have some
. protection from the west winds especially, though we
sometimes have a south wind quite destructive in exposed
Places to the young buds. Situations where snow is liable
to drift into, should be avoided, in sections where heavy
snow storms prevail, for sometimes vast quantities of trees
are broken down in corners of fences and sheltered situa-
tions where the snow accumulates in heavy drifts.

7. Rotation or Succession of Orops—This is quite as
important in the management of the nursery as of the farm.
Not more than one crop of one species should be planted
on the same ground; and those of the most opposite
character should follow one another. Where one species
is grown on the same ground for eight or ten years, it is
found by experience that even the most liberal manuring
fails to produce such fine, sound, healthy, and vigorous
trees as new ground withont manure. Where land is
scarce, aud it is necessary to use the same ground for the
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same kind of trees, it should at least be allowed one season’s
rest, and be well supplied with such material as the trees
to be grown in it require in the largest quantities, or in
which the soil is found to be most deficient.

SeotIoN 2.—DESCRIPTION AND PROPAGATION OF STOOKS.

This branch of the subject is of such importance, and
involves so many considerations, that it seems to be more
methodical to treat it separate from subseqaent operations.

1st. Stocks for the Apple.—The principal stocksin use
for the apple are the common ssedling, or free stock, the
Douocain, and the Paradise.

Soedlings, or free stocks,-are ordinarily produced from
seeds taken promiscuously from the cider mill in the

Preparing the Seed.—The cakes of pressed pomace
are broken up, and the coarser materials, straw, &c., sepa-
rated from it by means of a coarse sieve, the sifted pomace
is then put into large tubs, and subjected to repeated
washings until clean. The clean plump seed falls to the
bottom, and the pomace and light poor seed are carried

"off in the washings. When fruits have been selected for
the seeds, they are placed in heaps until fermentation and
decay have reduced the flesh to g soft pulpy state, when °
they are washed in tubs, in the same manner as pomace.

Saving the Seed—When the seed is washed out as
sbove, it must be spread thinly on boards, and repeatedly
turned over until perfectly dry, when it is put away in
boxes, mixed with sand, containing a slight degree of
moisture. The boxes should be well secured against ver-
min, and be kept in a dry, cool place, till the time of
planting. .

Season and Mode of Planting—If the groumnd be in
readiness, and perfectly dry and friable, the best time is
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the fall, as soon as the seeds are cleaned. At this season
the pomace, seeds and all, as it comes from the press, may
be planted without any washing. It should be broken
up fine, s0 that it may be evenly distributed in the sced
bed. The difficulty of doing this, is a serious objection to
this mode. By taking some pains in the sowing, we raise
as good stocks in this as in any other way; the decayed
pulp contributes considerable nutriment to the young
plants in their earliest stage of growth.

‘When deferred till spring, it should be done at the
earliest moment that the condition of the ground will ad-
mit, When the ground is ready, a line is stretched along
one.side of the plot, and & drill opened with a hoe about
eight or ten inches wide and three deep; the seeds are
then dropped, and the fine earth drawn over them with
the hoe as regular as possible, covering them about three
inches deep. If some leaf mould from the woods or old
decomposed manure in & fit state for spreading could be
had, and a covering of an inch deep of it spread on the
top of the drills, it would prevent the surface from baking
or cracking, and allow the plants to come up with greater
strength and regularity. - Whatever depth of such a cover-
ing be used, should be deducted from the covering of
comrmon earth.

Distance to Plant.—When large quantities are meed
the drills should be three feet apart to admit of the cn1t1- ’
vator passing between them; for the ground should be
kept pertectly clean and mellow around seedlings the
whole season.

p:| fter Management—It is of great mportance that they
be not in any way stunted, either in first coming through
the soil by & hard surface, or afterwards by weeds and
lack of culture; seedlings stunted during the early stages -
of their growth never make vigorous, healthy stocks, and
indeed should never be planted. When they appear

PR
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above the surface and are too close together, they should
as soon as possible be thinned out to regular distances;
for when grown up in dense masses, they are generally
feeble and worthless. One hundred good vigorous stocks
are worth five hundred poor ones. It is very common to
see seedlings of one year larger than those of two years,
under different management, and in such a case the year-
lings are worth twice as much as the others. A very good
plan is to thin out all the weakest plants when about four
or five inches high, leaving those only of vigorous habit
and large foliage. '

The Doucain is a distinct species of apple; the tree is
of medium size, bears small sweet fruit, and reprodaces
itself from seed. It is used for stocks for apple trees of
medium size, pyramids, or dwarf standards for gardens.
It is propagated almost exclusively from layers; see fig.
63. The plants to be propagated from are planted in a
rich deep friable soil, and cut back to within four to six
inches of the collar; the buds, or the part below the cut,
will, during the next season, produce strong shoots; the
following spring the earth is drawn up around each plant
in the form of a mound, so that the whole of the stem and
the base of all the shoots will be covered at least three
inches deep; during that season all the shoots will pro-
~ duce roots, and should be separated from the mother plant
or stool, as such plants are termed, in the fall. If left on
- till spring the frost would be likely to injure them. The
stools are then dressed, the soil arcund them is spaded up
and enriched with well decayed manure, and the follow-
ing season another crop of shoots is produced, much
more numerous than the first, to be treated in the same
way. Every year these stool plants increase in size and
in the quantity of their produetions, if well treated.
Another course, but not so good, is frequently pursued

when stocks are scarce. The shoots are layered, by bend-
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ing down as described in layerirg, the first season of their

growth in July, and may be sufficiently rooted in the fall
to be transferred to nursery rows in the spring following;

& year is thus saved, but the z:ks are, of course, much

inferior. Ifearthed up in midsummer, they will be par-

, _tially rooted in the autumn too, but not so well as if bent
down, for the bending has a t/endency to stop the sap at
the point fastened to the ground, and hastens the forma-
tion of roots. -

The Paradise—This aleo is a distinct species of apple
The tree is of very small size, never attainiag over three
to four feet in height. It is used for stocks for dwarf
trees or bushes that occupy but a small space in the gar-
den. It is propagated in precisely the same manner as
that described for the Doucain.

2d. Stocks for the Pear—The pear seédling and the
gquince are the only two stocks on which the pear can be
advantageously worked to any considerable extent. The
mountain ash and the thorn are occasionally used for
special purposes only.

Pear Seedlings.—The seeds are obtained by collecting
such fruits as can be had, containing perfect seeds. Great
"care should be taken to gather the fruits of lrardy,
healthy, vigorous trees only, and the seeds should be full
.and plump. The seeds are separated and washed, as de-
scribed for apples. They are also saved and planted in a

_ manner similar in all respects ; but in this country it is a

much more difficalt matter to succeed with pear seedlings

than with'the apple. This difficulty is owing chiefly to a

species of rust or blight that attacks the leaves of the -
young plants, very often before they have completed their
first season’s growth. To obviate the difficulty which this
malady presents, a ‘vigorous growth should be obtained

* early 'in the season. New soil, or that in which trees

have not been grown in before, should be selected. The
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autumn before planting, it should be trenched or subsoil
ploughed to the depth of two feet, for the pear has long
tap roots, and liberally enriched with a compost of stable
manure, leaf mould or Mand wood ashes, in about
equal parts : four inches deep of this spread over the sur-
face before ploughing, will be sufficient for any ordinary
soil. Lime should also be given liberally, unless the soil
be naturally and strongly calcareous. A soil prepared
thus in the fall, will require another ploughing or spading
in the spring, to mix all the materials properly with the
soil, and fit it for the seeds. Where large quantities are
grown, the drills may be the same distance apart as that
recommended for apples, three feet; but if only a few,
twelve to eighteen inches will be sufficient, as the clean-
ing can be done with the hoe. The seeds should be scat-
tered thinly, that every plant may have sufficient space
without any thinning. From time to time we find re-
gular recipes given for raising pear seedlings, with the
same precision that pudding recipes are given in the
cook books. Bone dust, blacksmiths cinders, muck, lire,”
wood ashes, and half a dozen other things, are recom-
mended to be compounded in pecks and half pecks, all
with a view to remedy the rust or leaf blight that no
man can say originates in any defect of the soil. The
cause may be in the atmosphere, or it may be an insect,
or it may be something else, for aught anybody yet
knows to the contrary. The end to aim ateas before re-_
marked, is to get.good growth, say eighteen to twenty -
inches in height, and stout in " proportiony before the first
of August. This can be done in any deeply-trenched,
fresh soil, well prepared and manured as described above.
During the. past season, a lot of very fine seedling pears
were raised in fresh, news soil, in Ontario county; their-
foliage was quite fresh when the frosts came, and they .
bad received no special manuring either. Pear seedlings .
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ebonldalwayebetakenupmthefall,aﬁerthoﬁm
season’s growth, the largest selected for transplanting
into the nursery, and the smaller to be put into bods to
remain another season. .

Quinoe Stoaks ire propagated with considerable success
by cuttings.  These should be strong shoots, six inches to
a foot long, taken off close to the old wood, and, if pos-
sible, with a small portion attached, prepared as directed
in article on cuttings, early in the winter, and kept in pits
two or three feet below the surface of the soil,in a dry
place, till planting time in spring. They should: be

.planted in a kght, friable, desp s0il, in rows eighteen
inches to two feet apart, four to six inches apart in the
row, and 80 deep that but a couple of buds remain above
the surface. The ground should be kept clean and mel-
low amongst them all summer, and if the cuttings were
stout and long, they will in the autumn be fit for taking

‘up and preparing for planting into nursery rows the fol-
lowing spring. The best and surest method of propagat
ing the quince stock, however, is by layers, a8 the best
variety for that purpose does not strike so freely from out-
tings as the common sorts. The manner of layering is

_that recommended for the Doucaén and _pamdax, by
earthing up. The stool plants should be set out'in & ﬁne, ’

rich, deep .border of warm, friable soil, and be about six

" feet apart, when designed to be permanent. As each stool,

by the system recommended, can only. yield a crop- of
plants every two years, there should be two sets, 8o that
an annual supply may be obtained. :

By the ordinary system of bending down the shoots,
and- slitting, or even without the slitting, & crop mey be
obtained every year, that is, the shoots of the current ses-
son’s growth may be layered. in July or Awgust, but 1o
such stocks.can be obtained as by the earthing up sad
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taking a crop every two years. This is the system recosws
mended to those who want first rate guince stocks.

The very general lack of information in this country on
the subject of quince stocks for pears has given rise to a
great many misapprehensions and erroneous statements in
regard to them, both by horticultural writers and others.
At first it was eaid that the stock used by the French and
imported by nurserymen here were the Portugal. Agaia,
it was discovered they were nothing more than the com-
mon apple quince ; consequently a multitude of the apple
quinces have been worked, and sent out as * dwarf pears.”
The slow and feeble growth of this variety unfits it entirely .
for a stock for the pear, and only a very few varieties will
form & union with it that will last over three or four years.
Such trees cannot fail to give general dissatisfaction, and
among people who know no better, creste a prejudice
against quince stocks in general. . Indeed this is the cause
why so much has been said about the pears on qumce )
being so ghort-lived.

The truth is, that the varieties used in France are nei-
ther the Apple nor the Portugal Quince, but vigorous
hybrids that have been originated there, and  found t¢

_answer thm purpose partlcularly well. The great requmlh ‘
" of a quince stock for the pear is a free, vigorous and rapu.
growth. A variety originated at the'town of Angers iu -
~ France, and extensively used, propagated and sold there
as the Angers Quince, is probably the best yet known for
& pear stock generally. Itis a very rapid, vigorous grower
making strong shoots three feet long in oneseason. It has
large foliage resembling the Portugal. In some parts of
France, a8 in Normandy, it is known as the droad-leaved
There is another variety with smaller leaves, but of free
vigorous growth too, almost exclusively cultivated in some
districts. Several extensive nurserymen at Orleans, Paris,
snd elsewhere, consider it superior to the broad-leaved, -
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and especially for very vigorous growmg sorts. It is
known as the small-leaved.

‘We have tried both extensively, and find’ but very little
difference thus far in the results obtained. We are now
engaged in expenments testing the fitness of another

- variety quite distinct in its character, habits of growth,
&c., from all the others. It is remarkably erect, with a
bnshy, branching head, and roots composed almost entirely
of fine fibres. Every cutting grows when other sorts are a
complete failure ; and a cutting made of a stout shoot set
in the ground in Apnl may be budded in September. The
largest plants we have are but three years old ; and judg-
ing from these, it will not attain so large a size as the

* Angers, but the pear seems to unite well with it, and we

" believe it will make an excellent stock, for free growing

kinds partxcularly It is yet too soon, however, to decide
upon its merits in any respect, except | that of being easily
propagated.

The Mountain Ash, it is said, makes a good stock for
certain varieties in very light, sa.ndy goils, when neither
the pear nor quince succeeds well. It is propagated from
seed, and reqiires to be two years old before being worked.
. The Thorn.—Seedlings of our vigorous native thorng
make good stocks when about three years old; the seeds
require to be in the rot heap one year before sowing. The
only cases ini. which it can be recommended, are those in
which a soil may be so wet and eold as to be unfit for the
pear or quince ; but it is better to improve such soils by
draining, subsoil ploughing, and by theaddition of suitable
. composts, for even the thorn will fail in ngmg satisfac-
tion on a stiff, cold soil.

. 8d. Stocks for the Oherry—The principal stocks unsed
for the cherry are the mazzard for standard orchard trees,
and the makaleb for garden pyramids and dwarfs.

Mazzard Sesdlings—The maziavd cherry is & lofty,
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rapid-growing, pyramidal-headed tree. Its fruit is small,
dark brown, or black, with a sprightly flavor and slight
bitterness. It'is the original type of all the heart varie-
ties. ‘ .

Preparing and saving the Seeds—The fruit is allowed
to remain on the tree until thoroughly ripe. It is then .
shaken or picked off, and put into tubs, where the pulp is
washed off until the stones are perfectly clean. They
are then spread out on boards, and turned over occasion-
ally until dry, when they are put away in boxes, mixed
with sand very slightly moist. A layer of sand is spread
in the bottom of- the box, then a thin layer of the stones,
next a layer of sand, and so on till the box is full. The
boxes are secured against vermin, and put away in a cool, -
dry place, until needed for planting. If not planted in the
fall, they may be wintered in"a cellar, or out of doors, "
protected from rain by boards or other covering. '

When to Plant—If circumstances were favorable,all
seeds would be better planted in the fall, or immediately
after their maturity. Nature, in her course, indicates this
to be a general law ; but in cultivation this must depend
on circumstances. The ground may not be -in readiness.
It may be so wet and heavy, that seeds would be so satu- -
rated with moisture during the winter as to lose their
vitality ; or the ground might become so beaten down
and compact with fall, winter, and early spring rains, as
to make it almost impossible for the young plants to make
their way through it. All these things are to be con-
sidered in deciding thé proper time to sow seeds. If the
8oil be very light and porous, cherry seeds may be sowh
as soon "as gathered; if the contrary, it should be
deferred till spring: but they germinate early.and at a
low temperature, so that it is necessary to keep thend
pretty dry and cool, and get them into the ground at the
earliest practicable moment. _We find it quite difficult to
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keep them properly, and yet prevent them from germinat-
ing before the ground is dry enough to receive them.

. How to Plant—TFor cherry seeds the ground should be
light,in a good fertile state, but not strongly manured.
The seeds are sown in drills as recommended for apple
and pear seeds, and so thin as to give each plant space to
grow in without being crowded by others. In this way,
and with clean summer culture, the stocks will all be
large enough at the end of the first season’s growth, to be
taken up and prepared for plantmg in nursery rows the
following spring.

The Makaleh (Cerasus mahaleb) is a small tree with
glossy, deep green foliage. The fruit is black, about the
size of & marrow-fat pea, and quite bitter. It blossoms and
bears fruit when about three years old. It is considerably
cultivated in many parts of Europe, as an ornamental
lawn tree. There are very few bearing trees in this
country yet; consequently nearly all the stocks used are
imported, or grown from imported seeds.

The seeds are prepared, saved, sown, and managed in
all respects similar to the mazzards, and are fit for trans-
ferring to the nursery rows at the end of the first season’s
growth.

The common red prie chegry and the small morello make
very good stocks for dwarf trees of the duke and morello
classes ; but the hearts and Bigarreaus do not take.on
them. These are raised from seed in the same way as the
mazzards and mahalebs. It may be added, however, as a
warning, that buds are more lia.ble to fail on them than
on the mahaleb.

4th. Stocks for the Peach. —As a general thing the
peach is worked on its own stocks in this country. The

sstones should be placed in a state of stratification during
the winter, placed in boxes with alternate layers of sand
or light earth, and be kept in a situation exposed to the
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frost; unless this is done they will not germinate the fol:
lowing spring ; they require more moisture and exposure
to open their hard shells, and induce germination, than any
other fruit seeds. They should be examined a week or
two before planting time, and if they exhibit no signs of ve-
getation more moisture should be given them ; if they have
been kept dry for a month or two before heing stratified,
they may require to be cracked. This is done by placing
the edge of the stone on a wooden block and striking with
a mallet; when cracked they may be mixed with moist
earth and germinated in a warm place. The growth of
every one so germinated can be depended on, and the
rows will be regular. As the seeds are planted where
the trees remain until transferred to the garden or orchard,
it is a very good plan to nip off the point of the young root
protruded from the seed; this makes it ramify, so ‘that
when taken up the trees have fine branched and fibrous
roots instead of long tap roots, as is very generally ‘the
case.

" Planting.—The seeds should be put into the ground as
soon in the spring as it is in a fit state to be worked.. A
line is stretched, and holes made with a dibble to receive
the seed ; it should be put in with the root downwards,
and be covered not over one fourth of an inch deep.

Plum Stocks are used for the peach in soils of a stiff,
adhesive character, in which the peach does not succeed.
In England the peach is worked almost exclusively on the
plum, as it suits their moist climate and soil better. In
France the hard shell almond is used almost exclusively
on dry, and the plum on damp soils. Almond stocks are
raised in the saie way as the peach.

Dwarf Peach Trees are produced by working on the
same stocks recommended for dwarfing the plam. Some*
time ago a French journal gave a very interesting account
of experiments made in dwarfing the peach and plun, by
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*a Dr. Bretonneau of Tonrs, France. He hff succeeded
in producing very pretty dwarf plums and peach trees on
& dwarf plum indigenous to this country (Prunus pumila.)
He exhibited beautiful prolific dwarf trees of the green
gage plum on the sloe, and  was making farther experi-
ments with the dwarf almond as a stock for peaches.

* These subjects are all worthy of attention; we have many
experiments of this kind under way, but it is yet too soon
to communicate the results. The art of growing a large
collection of fruits on a small spot of ground is of great
importance to curious and tasteful people living in towns
and villages.

Stocks for the Apricot and Nectarine—Every thing.
that has been said of peach stocks, applies with equal
foree and propriety to these two trees.

5. Stocks for the Plum—1It is not a little difficult in
this country to get good plum stocks. If seeds be taken
promiscuously from any variety that is to be had, as is

. done with most other trees, the probability is, that of the

- seedlings not one in 500 will be suitable for & stock. I
have seen bushels of seeds planted that were said to have
been collected from strong growing trees, but out of the
tens of thousands of seedlings produced from them, not
100 were ever worked, or fit to be. It is not only neces-
sary to obtain seeds from vigorous growing trees, but from
a species or variety that reproduces itself from seed. This
is the point. ,

The Horse Plum, an ovsl, purple, free-stone sort, with
vigorous downy shoots, reproduces itself from seed, and
makes good stocks. On a suitable, well-prepared sod its
seedlings often attain two feet or more in height in one
season, and are then fit for the nursery rows. They require
a rich, substantial soil, prepared as recommended for pear
seeds. Other vigorous sorts have been recommended in
various parts of the conntry, but on trisl they have been
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found quiffinferior to the horse plum, and as & general”
thing worthless.

The Canada or Wild Plum, which abounds in Ohlo,
Michigan, and other western States, are distinct species,
and reproduce themselves from seed. The seedlings of
some grow extremdly rapid, making fine stocks in one
year on any good soil. They continue in a thrifty, growing
state until late in the atitumn ; but they should not be
worked above the ground in the usial way, as their growth
does not keep pace with the species to which most,of our
cultivated sorts belong. The best way to manage them is
to take the yearling seedlings, whip-graft them on the
- collar, and set them out at once in the nursery rows ; they
"will make good trees for planting out in three years
The stock is all below the surface of the ground, and in
time the graft sends out roots and becomes in a great mea-
sure independent of the stock. Where the seedlings are
not large enough for grafting the first season, they may be
get out in the nursery and allowed to grow one season, and-
then the earth can be removed from the collar until the
greft be inserted, and then drawn up. To procure strong
_ stocks for standard trees of weak growing sorts, like the

Green Gagg, such thrifty varieties as the Jmperial Gage
and Smith’s Orleans may be grafted on this native species,
and in two or three years they will make stocks strong
enough for any purpose. The French use several natural
species that are produced from seed—the St. Julien,
large and small (Brussels of the English), and the Damas
noir, large and small. The first is generally used for stocks
for.apricots and peaches as well as plums. We find none
of these superior in vigor to the horse plum, but they are
worked ‘more successfully. In England, the Brussels, -
Brompton, and Muscle stocks are used, propagated from
both seeds and layers. For small sized garden tress,
either dwarf standards or pyramids, the chen'y plum
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aakes & very good stock. Itis probably the sarme as used

by the French under the names of ¢ Cericette” and * Myro-

balan.” Several of our authors and even some English

writers say that the Mirabelle is the stock used for dwarf:

. ing the plum, peach and apriogt, but it seems probable that
- they .are mistaken. In France the cericette or cherry
plum is used, and stocks sent us from England as Mira-
belle, are but the eherry.

How the mistake could be made is difficalt to say, for
the two. trees are as different in habit, foliage, wood and
fruit, as they can be. The cherry plum is a very low tree
with bushy, erect branches, very. straight, slender, willow-
like, reddish shoots, exceedingly small leaves and buds,
and smooth bark. The Mwrabelle is also a low tree, but
much more spreading than the other; the shoots are
stouter, of a gray color and downy, with rather prominent

. buds for so small shoots. It ripens in September, and the
cherry a month sooher.

The cherry plum is a natural species, and can there-

" fore be produeed true from seed. It maintains & vigorous
growth all summer, and may be worked in July, August,
or September. It may also be propagated from layers.

The Slos i also used to some extent where very small
trees are wanted, and we have no doubt some native spe- -
cies, as for instance the Beach and Ohioasamw plums;, small
trees, will make good dwarf stocks. I am inclined to
think, however, that very nice garden trees may be raised .
on the smaller species of the Canada Plum. The first:
year’s growth and even the second are quite vigorous on
them, but after that the vigor diminishes, and the trees
become quite prolific. This- and the cherry plum will
probably become our principal stocks for dwarfing.

.. Plums for seeds should ripen well on the tree ; they are

then gathered, the pulp washed off, and the seeds dried

and put away in’ boxes of sand in alternate layers, as
6
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recommended for cherries. They may be saved in fall or
spring as circumstances already mentioned will admit.

Nearly all plums used for stocks may be propagated by
layers. Mdther plants or stools are planted out and cut
back as recommended for paradise, &c.; the shoots of the
Pprevious season’s growth are pegged down in the spring
flat, and two inches of earth drawn over them. Every
bud on these layers will produoe a shoot that, generally,
will be well enough rooted in the fall to be separated from
the stool and planted out into nursery rows the following
spring. These layered shoots are cut off close to the old
plant, and the upright shoots produced during the previ-
ous season may be again pegged down.

The stools or mother plants managed in this way require
the best treatment to maintain their vigor, that a supply
of strong shoots may be produced every season fit to lay
down in the spring. 'Weak, slender shoots, unfit to layer,
should be cut out early in the season t6 aid the growth of
those intended for use. This usually goes by the name of
Chinese Layering.

SecrioNn 8.—TRANSPLARTING Srocks.

This comprehends three separate operations, taking up,
dressing or pruning, and replanting; but before touching

- on the detail of these operations, it may be well to con-

sider

" 1st. The age at which Stocks should be trampltmted-—
On this point there seems to be a diversity of opinion, not
only among book writers but practical cultivators. The
very general opinion, and one that is most acted upon, is,
that they should remain where they have been propagated

until they are large enough to be worked; a great many . .

plans are therefore suggested for wintering seedlings, and
especially the pear. The experience of the best culti-
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vators every where is that seedling stocks especially, of
all sorts, should be transplanted when one year old. It
may be urged sgeinst this, that some seedlings are ®o
emall when one year old, as not to be worth transplanting ;
so feeble, that more care and culture would be required
before they eould be worked than they are worth. In re-
Ply, it can only be said that such feeble productions are
only fit to be thrown away, because the seeds must have
been defective, or the soil and cwlture bad; and stocks
raised from poor seeds, or stunted by bad soil and culture,
will never make sound, healthy, vigorous, or long lived
trees.

‘When seedlings remain longer than one year in the seed
bed, they grow up slender and weak; on¢ more vigorous
than its neighbors will ruin all a.mund it; then the roots
do not ramify, but continue to lengthen without forming
1aterals or fibres, and when removed and reduced to the
necessary dimensions they receive a severe check; but at
one year the check is very light, they at once form lateral
roots, and instead of being drawn up tall and slender, they
become stout and well proportioned. The best pear grow-
ers in Europe, and even in this country, would scarcely
take as a gift two year seedling pears from the seed bed,
unless in case of absolute necessity.

The proper plan is to take up allaeedlmgotocko and all
layers, sufficiently rooted to bear separation from the stool,

.and all cuttings that stand close, at one year old,* and sort
and arrange in separate classes, in this way : in one class
put the strongest, those fit for immediate use, either to be .
grafted on the root, or budded the summer following ; in
another class, put such as may require to stand one year
in the nursery rows to be fit for working; and in the third
class, such as are too weak to be put in the nursery rows,

# The slos (Prunus spinoss), orany such very slow growing thing
excepted. :
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but will require to be- ¢ bedded out,” that is, set closely
in beds by themselves, where they can remain for one or
.two years, until they are large and strong enough for root
grafting, or for the nursery rows: Unless in the case of -
stocks scarce and difficult to procure, this third class had
better be thrown away at once, as it will cost as much tc
nurse them as to raise fine stocks from the seed.

2d. T'ime to take up.—There is but one proper time tc
take up all seedlings and rooted layers for stocks, and that
is the fall, and this for several reasons. The first is, they
are all liable to injury by the frosts of winter ; seedlingy
have no side roots to hold them in the ground, and layers
are near the surface, so that the freezing and thawing
draws them up ; the roots are thus exposed and sériously
injured. The second is, they can be dressed during the
winter in the cellar, and be ready for pla.ntmg in spring.
‘When taken up they can be laid closely in by the roots
in the soil in a drj place, and covered over so as to
exclude frost. When out-door work is over, they can be
uncovered, taken into the cellar and dressed, and laid in -
again by the roots carefully in the same place, which
ghould be protected from frost, of course, in the mean
time. The third reason is, that when seedlings are taken
up in the fall, the ground can be prepared for another
crop; and this is of considerable importance. In the
case of layers, the stools er mother plants can be manured,
dressed, and put in order for another season’s growth;
. and this 'also, is importaht. Such are some of the advan-
. tages, or, in fact, the necessities of taking up stocks in the

Bd How to take up.—Seedlings are very es.slly taken
up, without in the least mutilating the roots, in two
ways. If one person do the work, he should begin at
one end of the row, and with a common spade, or, which
is better, one with three strong- prongs, a foot long and
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anmch and a half wide; dig under the plunts without
~ cutting the roots, and as fast as they are loosened below,
pull them out, and in this way proceed. Amnother and -
quicker way is, for two men to. loosen the plants, each on
opposite sides of the row, inserting a forked spade as
deep as the roots go, while another follows, and pulls out
the plants. When the ground is quite soft, this way
answers very well ; but if dry or hard, the first is better.

Layers require more care and eaution. A trench must
bevpened all around the layered branches deep enough
to go quite below the roots, and in an oblique manner, so
as to undermine them. Where the branchgs are pegged
down, the pegs must be taken out, and the layer is then
separated between the rooted part and the stool, and
gently taken from the earth. Especial care must be taken .
not to split those that have beeii layered by ‘incision;
their removal must be done slowly and cautiously.

Mound Layers are easier separated ; the earth-is simply
removed from the base of fhe rooted branches, and they
are then separated within an inch or 80 of the stem.

Layered Branchgs or Chinese Lagjers.—When the young
rooted phnts are- produced from the eyes of a.buried
shoot or branch, the pegs are removed, the whole branch
dug under, completely loosened and separpted from the
stool ; the young plants are then taken off one by one
close fo their base.

. 4th, Pruning or Dressing Stocks.—The obJects in view
. always in-performing this operation are, to remove in-

jured or broken roots, to reduce the tap root that it may .
produee laterals, to reduce the stems to a proper proper-
tion with the roots, and put them in a condition that will
“enstre a vigorous-growth.

Secdlings taken from the seed bed, have always a long
tap rootj with few or no laterals; and as trees with such
roots are unfit for safe tfansphnhtiom it is necessary to

.
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take measures to change their character. We, therefore,
remove the small tapering portion of the root, as at fig.
.84, A; and this ensures the production of lateral or
spreading roots near the surface of the ground. The
e pear roots espe-
I cially are inclined
| more to descend in
N a straight line than
[ to spread ; and un-
) less they are well
f © cut back when
. | young, they. are
always difficult to .
transplant  safely
. " afterwards. Roots
o that descend like
ZATRN the prongs of a
~ fork, .are usually
. destitute of fibres;
\ &L whilst those that

K~ . 8pread (.mt hori-
zontally, or near
X )\? A the surface, are
L4 ((7 . well fumished with
. L A fibres, that mnot

= Fia. 84. Fia. only- mako frecs
Fig. 84, a seedling stock, one yesr's growth, as it e“ﬂy transp lant-

_cowmes from the seed bed. The line at .4, shows the ed, but inclined to -

shortening of the tap root. Thatat B, the shortening "early fruitfulness.
* of the stem before replanting. Fig. 85, a qui tting 3

. thé cross lines on the stem and roots indicate the prup- This operation on
jug before replanting. . the l’OOtS, it iS ob-
vious, destroys the natural balance or proportion that ex-
isted between them and the tops. Hence the necessity
for shortening the stem in ‘a corresponding mannér. But
even if the roots were not shortened, the stems should be.

o
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- 14 order to obtain a vigorous growth. The very removal
of the plant lessens the power of the roots to absorb ‘and -
convey nutriment; and on this account, if no other, the
stem should be reduced by way of regulating the supply
and demand. We sometimes see young stocks planted
out without any shortening of the stem; and the result
is, they scarcely make any growth the first season—the
roots are barely able to absorb enough to keep them alive.
If one half the stem had been cut away, the remaining
buds would have received such a supply of food as would
have produced a vigorous growth. It is a pretty good
rule, therefore, to reduce the stems of seedlings one third
to one half, as at B C, fig. 84; but there are exceptions
to this: For instance, a stock with a very large-and’
strong root, and a short, stout, closejointed stem, well
matured and farnished with- plump, prominent buds,
: reqmres very little, if any shortening of the stem; and
again, others are just the reverse, tall, slender, and
feeble, having been suffocated in the seed bed. Such as
these require to be shortened more than Aalf, pethaps
two thirds.

Layers or Cuttyngs (fig. 85) are in a different situation
from seedlings, and require, therefore, different treatment.
They have no tap roots, but masses of fibres; and these
fibres, if they are preserved fresh and sound till replanted,

. need no shortening; but if destroyed by exposure, they

- should be cut off, to make way for new ones. The short-
ening of the stems depends entirely on the size and con-
dition of the roots. If well rooted, and the roots be in

- good condition, they may be left a foot long ; if “poorly
rooted they should be cut back to six or eight inches.
This applies equally to the layers of the quince, paradise,
Doucain, plums, ete.

5th: Planting stocks in the nursery rows where they
are to be budded—The first consideration which this

-
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opération suggests, is the condition of the soil. Under
the head of soils, sufficient has been said respecting the
modes of deepening, draining, and enriching ; and it is
only necessary to say here, that where stocks are planted,
the soil should be at once desp, dry, and rich; for no
such thing as sound vigorous fruit trees can be raised on
a poor, shallow, or wet soil. The_various means of im-
provement have been already pointed out and explained.
It may, however, be well to remark that ground may be
too rich, and induce a rank, watery growth, that would -
either result in death at the final transplanting into the
garden or orchard, or in a very feeble and sickly growth -
after it. 'We sée frequent illustrations of this in the case
of trees raised in.old, worn out nurseries, where rapid
growth has been forced by powerfully-stimulating ma-
nures. These rank, pithy, soft productions, are very
attractive to the eye ; but they suffer so much by removal,
no matter how well treated, that they seldom fail to dis
appoint the planter. This thing should, therefore, be
" guarded against. Manures used should be well decom-
"posed, and incorporated with the soil, if possible the
autumn before planting. A tree is nof like a cabbage or
a lettuce. -The tenderness and succulency of these con- -
 stitute their great merit; but the wood of a tree must be
Jirm, shortjointed, and mature, and these requisites are
always attained by a moderate and natural, not a forced .
growgh. . :
Planting each species in the soil beatadapted to t—
" Where there are different characters of soils in a nursery, .
to be pla.nted with a general assortment of stocks, it is im- . -
portant to give to each that which is best a.dapted to its
nature; thus the pear, apple, and plum should have the
richer, deeper, -and more compact, or that with most clay.
The plum in particular succeeds well on a pretty stiff clay.
The cherry and peach should have the lightestand warmest.

-
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The guince, the paradise, and Doucain, do not require
such a deep s0il as the pear and the ‘common apple seed-
lings, because their roots are fibrous and always remain
aear the surface; but it must not be mferned from this
that & shallow soil suits these best.

6th. When to Plant—In parts of the country where
the winter is long and severe, or where freezing and thaw-
ing are frequent, fall planting cannvt be successful, as the
plants, having no hold of the ground, are drawn out and
injured ; and besides, if the ground is somewhat clayey
and tenacious, the heavy rains that occur early in the
spring will make it 80 compact that air will not penetrate
it, and the young roots will form slowly and feebly.
When neither of these difficulties is to be feared, fall
planting is decidedly preferable. Spring planting should
be done at the earliest moment the condition of the ground
will admit, which is, when dry enough to crumble into

. fine particles when turned over with the spade.

7th. Distance to Plant—W eare all in the habit of plant-
ing quite too closely in the nursery; the consequence is that
the trees are not well proportioned. As a general thing,
the standards are in many cases as large six feet from
the ground as at the collar, weak and top heavy, so that
sticks have to be used to support them, even, when four
years old. Not long ago I observed in a nursery which
has the repntation of being one of the best managed in
this country, whole squares, some thousands of four year
old apple trees, of all kinds, tied up to sticks; they were -
not able to support their own weight. One reason, and the
principal one, was, they were planted too close, the other
will be spoken of presently. Pyramidal trees are out of
the question where such close- planting is practised, the
growth is always forced to the top. Nature gives us
numerous and striking illustrations of the effect of close
planting. We see in a natural group or. thicket trees

o
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running up forty or fifty feet of an equal diameter, and
“without a branch ; and if one such tree were left exposed,
by the removal of those around it, the first_high wind
would blow it down. On the outskirts of this group or
thicket, or perhaps completely isolated,in the centre of a
field, we see another tree of the sameé species, branched
almost from the ground, and with & diameter at the base
twice as great as at half its height, and tapering upward
with beautifal regularity, and capable of resisting a hur-
ricane. To raise stout, well-proportioned trees, we must
give them plenty of-room, that they may have the advan-
tage of air aZl around, and not only at the top.
* There is scarcely a nursery to be found in which
the trees are not grown too close—three or four on the
space that one shoudld occupy.. There is to be sure great
economy in close planting, for five hundred trees can be
grown on the space that onme should occupy, and with
nearly as little labor; but it would really be better for-
people to pay twice or three times as much for their trees
if grown so far apart that the air and light wolld have
free access to them in all parts, and give them stout, well-
proportioned forms. A reform in this respect is.much
needed, but it cannot be expected until purchasers become
discriminating and intelligent on the subject.

The distance at which stocks should be planted in the
nursery rows is governed emtirely by circumstances. If
it be intended to use a cultivator between the rows, they
should not be less than three and a Aalf feet apart. If
spade and hoe culture be intended, two and a half to

-_ three feet will be sufficient. Where the trées are to be
removed at the age of one year, one foot apart in the rows
is sufficient; but if they are to remain until two, three or
four years they should be eighteen inches to two feet. If
removed at two years, eighteen inches is enough; but
where standards remain three or four years, until they

.~
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have heads formed, and pyramids remain until they have
. formed two or three tiers of lateral branches, two feet or
two and a half is little enough. Indeed, when pyramids
remain for three years, there should be a eclear space
three feet on all sides.

standards require less space than full stand-
ards, and dwarf bushes still less. The stocks intended for
these different classes of trees should be planted seps-
rately. In sorting the stocks at the time of dressing, the
largest should be weed for full standards apd the smaller
for low or dwarf standards. ’

8. Mode of Planting—The square or plot of ground
for each class of stocks being ready, a line is stretched
along one side and a trench opened with the spade, deep
and wide enough to hold the roots ; the plant is then held
against the side of the trench next the line, by one man,
whilst the earth is filled in by another; when about half
the earth is in, it js trodden down pretty firmly by the
- foot, and the remainder filled in. As buds are usually
inserted on the north side of the stocks they should incline
slightly to the south. Good pulverized surface soil should
always be put upon the roots, to induce the immediate for-
mation of young fibres. During the planting, the roots
must be carefully guarded from exposure. -A few only
should be taken out of the ground at a time.

‘When there are. but few fibrous roots, puddling
in thin mud is useful, otherwise not.

Planting - Root Grqfts—The quickest mode
of planting small root grafts is to stretch a line
aloug the ground to be planted, and with a
dibble make the holes and press the earth
in around the plants. This dibble should ., o
be twelve to eighteen inches long, about wormeron-
two inches in diameter, pointed and shod ;mm:
with iron—fig. 86 represents one made of gratts
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the handle of a spade. One person will plant as many
in this way as four could by opening trenches with
spades. But where the plants are dibbled in, the ground
muet be in the best condition, perfectly dry and finely
pulverized.

Treatment of Stocks after Planting—The principal
care which stocks, require between the time they are
planted and the time they are budded, is to keep the
ground - about them clean of weeds, and in a friable,
porous condition on the surface by frequent stirring. The
success of budding depends in a great measure on the

- condition of the stocks. They must be in a thrifty, grow-
ing state, and this can only be obtained with good treat-
ment. Having now considered, in as much detail as-
seems necessary, the propagation and transplanting of
stocks into the nursery rows, we proceed with

Secrion 4.—TuE BuppiNG, GRAFTING, AND MANAGEMENT OF
TrEEs IN THE NURSERY.

The simplest and clearest method of treating this part
of the subject seems to be, that of considering separately
each year’s operations in succession.

Tee Fmsr Year.—S8trong yearling seedlings of the
apple, pear, cherry, and plwm, say one fourth of &n inch and
upwards in diameter, and well rooted layers of the guince,
Dparadise, and Doucain, of the same size, planted in' the
spring in a good soil, and kept under good clean culture
will, a8 a general thing, be in a fit state for budding in
July, August, or September following. The budding may
therefore be considered as the first season’s work. The
details of this operation may be divided for consideration,
as follows: -

1. Zime for Budding.—3.. Preparation of the Stocks.
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—3. Preparing the Buds—4. Insertion of the Buds—S5.
Untying. . »
1st. The time for budding each species or class of fruits
depends upon its habits of growth. Such as cease t5
grow early in the season, must be budded early, because
it ean only be done while the stocks are in a free, growing
state, full of sap. Such as grow until late in the autumn,
must be budded late, otherwise the new layers of wood
formed after the insertion of the bud, would grow over
and destroy it, or the bud would be forced into a prema-
ture growth towards autumn, which in fruit trees should
always be avoided. The common sorts of plum terminate
their growth early in the season, and are therefore budded
early, whether with plums, peaches, or apricots, at Ro-
chester usunally about the last of July, or beginning of
August. The native or Canadg plum, and the cherry or
myrobalan, grow freely tij late in' the fall, and may be
budded in the latter end of August, or beginning of Sep-
tember. Pears on pear stocks are usually budded here in
July, in anticipation of tlie leaf blight which stops their
growth when it attacks them. Where no such thing as
" this is apprehended, they should not be budded before the
middle of August, as the buds are not generally mature
till that time. ~_Apples on free stocks, and on the paradise
and Doucain, may be budded as soon as the buds are ma-
ture, which is usually, here, about the first to the middle
of August. Cherries on free mazzard stocks—as soon as
buds are ripe here, about the first of August. Pears on
quince, and cherries on mahaled, not before the first of
. September, and from that to the middle of the month,
as the quince and mahaleb grow late, and especially the
latter. Peach stocks should always be budded the same
season the seeds are planted, and, g3 they grow rapidly
until very late, are not usnally budded till about the mid-
dle of September. The budding period varies in different
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seasons. In'a dry, warm season, the young wood matures
earlier, and stocks cease to grow sooner, and are, there-
fore, budded earlier than in a cool, moist season, that pro-
longs the growth of the stocks, and retards the maturity
of the buds. Stocks growing feebly require to be budded
earlier than those growing freely. It is necessary to keep
an eye to all these points.

The destruction of insects must be promptly attended
to. An army of slugs may devour the foliage of the pear
and cherry, and even the plum, in a day or two, and pre-
vent their being worked that season. The aphis, too, fre-
quently appears in such multitudes as to check the growth
Dry lime or ashes thrown on the slugs will kill them, and
strong soap suds, or tobacco water, 8o strong as to assume -
~ the color of strong beer, will kill the aphis. . "

2d. Preparation of the Stocks—This consists in remov-
ing such lateral shoots from the stock as may be hkely to.
obstruct the insertion of the bud. Our practice is to do
this at the moment of budding, one person doing the
work in advance of the budders. If done a few days pre-
vious, and several shoots are removed, it checks the
growth of the stocks, and they do not work so well. It
' mlght answer very well to do it two or .three weeks pre-

vious, so that they mxght recover from: the check before
being budded.

8d. Insertion of the Bud.—Having treated 80 fnlly of

_the manner of preparing and inserting the buds in the
article on budding, nothing farther need be eaid on these
points here.

In free stocks the bud should be mserted within. three
cr four inches of the ground.

In some parts of the west, Wisconsin, Illmoxs, and scme
other places, certain rapid, late-growing, and rather tender
varieties are liable to be winter-killed if budded close to
the grouna, prbably by the sudden thawing of that part
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caused by the refraction of heat from the ground. In view
of such a difficulty, it may be well enough to bud high up,
but, as a general thing, low budding makes the best trees

. All dwarf stocksshould be budded as close to the syrface

of the ground as it is possible, and even some of the earth -
may be removed and put back when the budding is done.
The necessity for this lies in the fact that all dwarf stocks
should be wholly below the ground when finally planted
out in,the garden or orchard. -

" 4th. Untying the Buds—In ten days or a forf.;nght
after the buds are inserted, they should be examined, and
snch as have failed may be budded again if the . stocks
continue to grow. In some cases it may be necessary,and .

- particularly with cherries, to loosen the bugds and tie them
over again, gs rapid growth will cause the string to cut
the bark before the bud has vompletely united, or is fit to
be untied. This seldom occurs, however; as a general
thing, the strings tay be removed in three weeks to 8
month after the budding ; and they should never be left
‘on over the winter, as moisture lodges around them to the
detriment of the bud. As soon as the budding is done,
the grouhd should be worked over with the cultivator or
forked spade. The first seaspn’s management of stocks too
small for budding consists simply in keeping the soil clean
and mellow, and in guarding uga.mst the attacks of
insécta.

- The treatment of 700f grqfts the first season coneists in
cleaning and loosening the ground, the removal of suckers
from the roots as fast as they appear, and pinching ¢arly
any strong side shoots likely to weaken the leader.

SwoonDp YEAR.—Wherp the buds failed the previous sea-
son, the stocks should now be whip-grafted near the sur-
face of the ground. They will be little behind the buds,
and will make nearly as good trees, if neatly done. Plums
and cherries must be done before, or as soon as the buds
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begin to swell (say in March here); pears and apples
may be dong later. The second sized stocks, planted last
season, and intended to be budded this, should, if in a
feebly growing or stunted condition, be cut back to within
two or three inches of the surface of the ground. This
will give the roots new vigor, and thrifty shoots will be
made by budding time that will work more easily and
- successfully than the old stock. In a month or so after
. beidg cut down, all the shoots but the strongest one should
be removed. The stocks dbudded last season are headed
down to within three or four inches of the bud, just as the
leaves are beginning to appear, and all buds starting into
growth on the stock, either below or above them, rubbed
off. . . A oo
Treatment of the growing dud consists in, keeping all
shoots that appear on the stock rubbed off.
If side shoots appear early, and are likely
to contract the growth ‘of the leader, they.
should be pinched off. Any that assume &
reclining or crooked habit should be tied up
to the stock, or to a support, which may be
. & wooden pole four feet long, sunk’a foot in
~ the ground at the root of the stock; both
the stock and growing shoot should be fast-
ened to it (fig. 87), but not so elose as to
impede the growth. This is only necessary .
with certain weak, irregular growing sorts. .
&= In August the portion of the stock left
Fig. o7, above the bud at the heading down in the
tros pere udde! spring should be removed with a sloping
;-r: dt':;':hm-:l:‘ cut, close and smooth, as at A (fig. 87),at the
The line st 4, in. Dighest point of union between the bud and
Hoates the outtng gtock. The new layers of wood made after
clowe o thebud.  this time coversthe wound before growth
oeases in the fall. Side shoots, when they appear, must
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. be checked, if too vigorous, by pinchlng off " their ends,
- but not entirely removed, as they assist in giving size and
stréngth to the lower part of the body of the young tree.
The peach almost invariably produces numerus side
branches the first season, and it is & very common but very
erroneous practice to prune these all off in mid-summer.
The proper course is to maintain an uniform vigor amongst
them by pinching, and to prevent any from encroaching on
the leading shoot ; in this .way we get stout, well-propor-
tioned trees, This brings us to the end of the second year,
and gives us young trees of one year’s growth. _Peach
trees should always be planted out at this age, and all trees
intended for training in particular forms; but as this part
of the subject will be considered under the head of « Seloc-
tions of Trees,” we will proceed to the course of manage-
ment for the
.Tump Yeas.—We commence this year with tre¢s of

one year’s growth ; and the first point is to determine what
Jorm is to be given them, whether tall or dwarf stand-
ards, pyramids, bushes, or espaliers. Having settled these
matters, we have but to follow up the .proper course to
accomplish the desired ends. It may be well to take each
of these forms in succession, and point out the necessary
management under various circumstances.

1st. Standards—Until very lately, trees of all sorts,
and for every situation, were grown as tall standards, with
naked trunks six and even eigh¢ feet high. Indeed, it
appeared as though an impression existed amongst people
that a tree was not in reality a tree, nor worthy of a place
on their grounds, if it had not this particular form. Lat-
terly, however, since fruit tree culture has become more
practised, and somewhat better understood, this impres-
sion has been gradually losing ground, and in all parts
of the country low trees are finding advocates.

Experience is beginning to teach people that whilst tall
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standards in an opchard pessess the single advanta.ge of

admitting the gperations of the plough under the branches, ’

low standards are much more secure against the numerous
fatal Uiseases that attack the trunks—are much more

accessidle for the performance of all the necessary details
of management, and for the gathering of the fruit. °

These are all very important advantages certainly ; but

the most important.one is the safety of the tree against
diseases of the trunk. In all parts of this country, we
have a powerful sun in summer, and in winter, and spring.
sudden and violent changes from one extreme to another;
and experience has shown, that the trunk and large
branches, being fully exposed to all external influences,
are generally the parts first attacked with disease. Cul-
tivators are, of course, at liberty to choose for themselves;
but, except to meet the wants of some particular circum-
stances, no standard tree should have a branchless' stem
above Jiwe feet in height : four is preferable for all, ex-
cept orchards of common apples for cider or stock. Trees
with heads only four feet from the ground, are always easy
of access, and the natural spread of the branches affords
a great protection to the trunk at all seasons. Nursery-
men should by all means encourage by precept and ex-
- ample the cultivation of low-headed trees.

Sta.rtmg with the yearling trees for standards, We'
examine the habit of the variety, whether stout or slen~
der, whether branched, as many varieties are the first
geason, or without branches. Before proceeding to the
operation of cutting down to increase the size of the
trunk, the teader is referred to the principles and prac-
ticea'of pruning in the first part of the work. No prun-
ing should be attemptéd for the attainment of any special
purpose without having first carefully studied these.

If slender and without side branches, as in fig: 88,
they should be cut back twelve to twenty inches, as at 4.
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This removes the buds that would push first, and retains
the sap in the lower parts, which
will give avstout body. The taller
and more slender the tree, and
the smaller the buds, the farther
it becomes necessary to cut back.

. In fact, some very feeble growing
sorts must be cut back till within
a foot or less of the base. Dur
ing the summer, trees cut back in -
this way may produce lateral
shoots on the greater part of their
length. These must not be pruned
off, but kept in an uniform size
and. vigor, by pinching any that
threaten to exceed their proper
bounds. The shoots immediately
below the leader, must be watch- -

KBl ____  ed, as they are always inclined to

Fia. fe., me.®.  push too strongly. -

a4 st gk to__ A troe thus cut back, and the

make & ston: slem for a standard. B 8ide branches mgulated by pinch~
22,0 b wdiog bk 7 37 i will i the fall, havo & stont
ting back soe cwarts or espaliers. body, and present the appearance
- wayonstree oncecutback o fio. 89. Where the yearlings

are short and stout, and are far-
nished with a few lateral shoots, cutting back may be
unnecessary. The largest of the side shoots may be
pruned off wholly, and the small ones left to retain the
eap in the lower part of the stem, at least till midsummer,
when new ones will have been produced. There are cer-
tain stout-growing, branching varieties of all the fruits
that require no shortening and very little pruning of any
kind, to form stout trunks, and especially when not
planted too close. L .o
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. Dwarf Standards—The management of yearly buds

to produce these, is similar to that described for standards,
varying it always to sdit the particular habit of the spe-
cies or variety ; tall slender growing sorts require cutting
back, and the suppression of branches at the top; but”
many varieties of cherries and plums, some very stout
growing pears and apples, and all apricots and-peaches,
may commence the formation of heads this seasen. The
stem is cut at the point desired, two to three feet from the
ground, to form the head on, and three or four of the
stoutest shoots, growing in opposite directions, are pre-
served, whilst all others close to them are pinched oﬂ‘
when two or three inches long; side branches are allowed
to remain that season on the stem to strengthen it, but
they are kept short and regular by pinching. In the fall
these trees will be fit for the final planting out, whilst
those of weaker habit will require another season, if they
* be wanted with heads.

. Pyramids—Yearling trees mtended for pyramds are
cut back so far as to ensure the production of vigorous
side branches within six or eight inches of the stock. The
habits of growth of the species and variety must be care-
fully taken into account. Some are disposed, from the
beginning, to form lateral branches, and others require
vigorous measures to force them fo do so. As examples,
the Bloodgood pear is very much inclined to branch the
first year, whilst the Louise Bonne de Jersey and Duchess
&’Angouleme seldom do so, unjess 1n some way the growing
point be checked. So it ig in cherries: most of the Dukes
and Morellos are inclined to produce laterals the first
season, but the free growing sorts, Hearts and Bigarreaus,
rarely do so, unless the point is checked early in the sea-
son. Soit'is in all the fruits, and therefore no general
rule can be given, but the appearance of the tree indicates
the treatment pequired. Where we see side branches
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natwrally produced the first season, we at once conclude
that the buds are well disposed to break, and the cutting
back ‘may be comparatively light. Where no side
branches are produced, we must be governed by the
* appearance of the buds qn the lower part of the free,
where it is desired to produce the lower branches; if they
be small and flat, it will take close cutting to arouse them,
but if plump and prominent, less vigorous measures will
be necessary. In the case of short, stout, and branched
yearlings, a few of the best placed, lowest, and strongest
branches are reserved, whilst the others are entirely re-
moved. We then shorten the reserved branches accord-
ing to their position, leaving the lowest the longest. The
. leading shoot is shortened, so that all the buds left will be
sure to push and form shoots. When these have attained
‘the léngth of two or three inches, the strongest and best
placed are selected for permanent branches, and the others
are pinched off.

Yearlings that have no side branches, figure 88, we
generally cut back one half as to B, and in many cases
two thitds to C, in order to obtain strong branches near
the ground. Every bud below the one we cut'to, should
push, and when shoots of two inches or so are made, we
select two, three, or such number as may be wanted, of
the strongest and best situated to be reserved, and pinch
the others. It very generally happens that two or three
buds next below the one we cut to, pugh with such vigor
as to injure both the leading shoot above and the side
shoots below them. They must be watched and pinched
as soon as this disposition 4€comes obvious. Yearling
.trees managed in this way will present in the fall the
appearance of fig. 90.

Purchasers are very apt to favor fall trees, even at the
expense of their forms; and nurserymen, even those who
know better, with a view to suiting the tastes of their cus-
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- tomers, rarely cut their trees back sufficiently to make -

pyramids. The first branches are seldom less than two
feet from the ground, and it is-quite dif-
ficult to make nice pyramids of such
trees afterwards ; at all events, it incurs
a great loss of time, for the whole of
the branches and half of the stem must
be cut away to produce the reqmred
form.

Dwarf Rushes—The apple on para-
dise is generally grown in this form,
with six to twelve inches of a stem and
spreading heads. The Morello cherry
and the cherry and Mirabelle plums,

"and many kinds of pears, may be
grown a8 dwarf bushes, if desirable.
- The stocks must ‘all be of a dwarf cha-
-racter. Plants from which the strongest
have been gelected for dwarf standards

¥0. 90. and pyramids, will make very good

Mg 90, a two year oMd y : q
troeat Dok one, aad bushes. The branches being so near

Intended for s pyrsmid. the roof renders a less amount. of vigor

e rocond cuttng sonk, Decessary. Very strong yearling plants -

may be allowed to form heads the
second year, but such as are very slender will require cut-
ting back and another season’s growth, before the head is
allowed to form; and they will require a similar course of
treatment, a8 has been recommended for standards, and
dwarf standards. No maffer what the character of the
tree is, & sfout stein is necessary, and although the mea-
shres taken fo obtain this seem to require in some cases a
loss of time, still there is a gain in the end; for trees
allowed to form heads before the stems are amply suffi-
cient to support them, require a great deal of extra care
after planting out, and a course of shortening back, that
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offsets the temporary advantage of forming the head a year
sooner. This holds good in all cases. The mode of form-
ing the heads of dwarf bushes is similar to that described
for standards.

Espalier Trees.—These have a few advantages peeuliar
to themselves, which will be explained under the head of
“ the selection of trees for the garden.”

To form espaliers, yearling trees are usually chosen,
planted in the place where they are to remain and cut
back to within four or five buds of the stocks, as at D,
fig. 88 ; these buds break and produce shoots from which
the strongest are chosen to form the arms, and the others
are rubbed off.

The peach grows so v1goronsly that, if the growing
bud be checked when & foot high, it will produce side
shoots, from which two may be selected from the main
branches of the espalier, and thus a year will be saved.
Another way is to insert two buds, one on side of
the stock. Very nice espalier trees may be grown in
the form of a pyramid with a main stem and lateral
branches, the lowest being the longest. Trees for this
form require the same management as pyramids, except
that the branches should be placed opposite on #wo sides.
This brings us to the end of the third year, and the trees

.are now two years old from the bud. At this age we
take it for granted that all trees on dwarf stocks for pyra-
mids, dwarfs, and espaliers, and all standards even, of
the peach, apricot, and nectarine, and in most cases the
cherry and plum, will be finally planted out. Standard .
pears and apples are almost the only trees that require to
be left longer in the nursery, and their management
durmg the third and fourth yegrs of their growth, .if
allowed to remain so long, will be similar to-that de-
scribed for the second. In the spring, February or
March, the leading shoot is cut back in order to increase
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the stoutness of the stem as it advances in height; and
during the summer, the side shoots are kept of uniform
_length and vigor by pinching. The lower side branches
are removed gradually every season as the tree becomes
‘strong enough to dispense with them. As i has been be-
fore remarked, the cutting back depends, always on ‘the
natural character of the subject—stout, short-jointed, mod-
erate growing sorts, that naturally increase in height and
diameter of stem in proper proportions, will require no
cutting back. Very few, however, have this habit. In
nearly all cases more or less shortening in, every spring,
is necessary until the stem has arrived at the requisite
height, and is well proportioned, decreasing gradually in
‘diameter from the base to the top.
' The Treatment of the Soil—During the whole period
the trees remain in the nursery, the ground about them
. must be kept clean and finely pulverized on the surface
by repeated and continual stirring. Every spring, as soon
as the heavy rains are over, and the ground settled and
dry, the space between the rows should be ploughed, if
they are far enough apart to admit of it. A small one-
horse plough, such as is used for ploughing cornfields (see
implements), is suitable, but it should not be allowed to go
nearer the tree than six inches, nor so deep as to come in
contact with the roots. After ploughing, the cultivator
may be run through once eachiway between the rows,
every week or two, and this will leave verylittle hoeing to
be done. If the rows are so close as not to admit the
plough and cultivator, the forked spade must be used in
_ the spring to give the ground a thorough stirring, and the
hoe afterwards. If the ground be naturally adhesive, a
sccond or even a third ploughing or spading may be
necessary in the course of the summer; for it must at all
times be kept in a loose, porous condition, or the roots will
be deprived of the benefits of the aiy and moisture. Stir
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ring the ground so often that weeds barely make their
-appearance, is not only the best, but most economical cul-
tare. -

It need scarcely be added that in using.the plough
or cultivator among trees, & very short whiffletree should
be used, the horse should be gentle and steady, and the
ploughman both careful and skilful ; and laborers who
use the spade or hoe, should be duly cautioned against
cutting or bruising the trees with their implements.

SecTioN 5. —PROPAGATION AND NURSERY Ctn.'rm or
" Sgveear Frurr TREEs AND SHEUBS NOT USUALLY
GErA¥TED OR BUDDED.

1st. The Grape Vine—This is one of the easiest sub-
jects to propagate among all our fruit trees. .

In all stages of its growth it should have a dry aﬂd
rich soid, dryness first and most of all. The surest
method of propagation’for unpractised hands, is layering.
A branch or shoot of the current season’s growth, laid
down in June, in the manner described in the first part
of this book (figs. 61 and 62), will be well enough rooted
10 bear transplanting in the fall or spring following. The
reader is referred to the instructions on layering.

The next mode is by long cuttings. At the winter
pruning, the strongeat, roundest, amd firmest shoots of the
previous season’s growth are selected, and cut into pieces
twelve to eighteen inches long, with two or three eyes, as
in fig. 60. They are cut close to an eye at the lower end,
or a piece of the old wood may be attached, like fig. 58.
These cutt.ings are buried in dry, sandy earth, till the

und is fit to receive them in the spring.

In planting, the whole cutting is buried but one ey,
and some cover that even as much as an inch deep. The
long cutting must be laid in the trench obliquely, as in
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fig. 60, so that the lower part will not be out of reach of
-air and heat, without which new roots will not be formed. .

During the summer, the earth must be kept clean and
friable around them ; and, in dty seasons, a thick mulch-
ing will be very beneficial in preserving a uniformity of
heat and moisture. In the fall, the plants will be fit for
final transplanting; but if they remain another season,
they should be pruned back in winter to two or three
“buds at the base, and during the following summer only
one or two shoots be allowed to grow, all others being
rubbed off early. .

Layers, when taken from the mother plant, and set in
nursery rows, should be cut back in the same manner, in
order to obtain one or two vigorous shoots when the
plant is to be finally set out.

Short Cuttings.—These consist of only one eye, from
the stoutest and firmest shoots of the previous year’s
wood (fig. 59), with not more than an inch of wood on
each side of it. These cuttings, however, seldom succeed
8o well in the open ground as others. They require a
little artificial bottom heat.

The simplest way to treat them is to make a sort of
hotbed, with two to three feet of half-decayed stable
manure, well mixed, and six or eight inches of light
sandy soil. The cuttings are planted in this a quarter to -
half an inch deep, and covered with a glazed sash. If
carefully and regularly watered, and well ventilated, they
will make fine plants by the antumn. A better way than
this is, especially in propagating the foreign varieties, to
put them into pots, and put the pots in the hotbed.

A single cutting may be put into 8 small three inch
pot, covered a fourth of an inch deep ; or several cuttings
msy be inserted in a larger pot. In this case they should
be placed around the sides. When they have made a
growth of about six inches, they may be shifted into

7/
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larger pots, with good, rich compost. In one season they
will make good, strong plants. Plenty of air should

always be given them, as soon as they are rooted, to
prevent their being drawn .up into weak, watery shoota.
When the native hardy sorts are raised from eyes in the
hotbed as described, the yearling plants should be pruned
to a -couple of eyes, and transplanted into nursery rows,
where one season’s growth will fit them for final setting.

Single eyes, in all cases, make the best plants.

2d.- The Currant—Every one knows how to propagate
this. _A yearling shoot, six inches to a foot long, taken
off close to the old wood, and planted half or two thirds
its length in' the ground, in the spring, will make a
strong, well-rooted plant in the autumn. -‘To prevent
shoots from springing up below the surface of the ground,
the eyes on that part are cut out; or they may be left the
first season, and cut out when the plants are rooted.

The buds aid in the formation .of roots. - When a
variety is rare and scarce, the young shoots may all be
layered in July, a.nd they will make well-rooted plants in
the fall.

8d. Gooseberries are propagated in the same way, and
with almost equal facility, as currants, though, as a géne-
ral thing, they do not grow with such rapidity. Layers
are the surest, but they require to be one year in the
nursery rows after being separated from the mother plant
to make them strong enough for the final planting. An
inch or two of swamp moss laid over the surface of the
ground in which layers are made, assists in retaining the
moisture. This is applicable to all kinds of layers.

4th. Strawberries are propagated by the runners, which
spread on the surface of the ground in all directions from
the plant as soon as it begins to grow in the spring.
Where a variety is scarce, and it is desirable to multiply
it carefully, these runners should be sunk .alightly in the
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ground, and pegged down with small hooked sticks, as
they will root and form plants fit for removal much
quicker than if left to root in their own way. With
good management, a single plant may produce twenty-
five to fifty, and even one hundred in one season. Plants .
to be propagated from, should have abundance of space,
and a deep, rich soil. An application of liquid manure
will stimulate their vigor, and increase the number and
- strength of the runners.

5th. Raspberrics are propagated from suckers, or shoots
- produced from the collar, or spreading roots of the plant.
They are renewed every season.. The canes bearing but
once, they may be propagated by layering the young
canes in midsummer, and by cuttings of the roots. The
latter mode is advantageously applied in the case of new
or rare sorts.

6th. Berberries are propagated by seeds, suckers, and
layers, in the simplest manner. Rare sorts are also grafted
successfully on the comrion ones early in the spring, in
the cleft mode.

Tth. Mulberries—The large black mulberry is the only
one worthy of culture for the fruit. It is easily propa-
gated both by cuttings and layers.. The latter mode is
the surest.

8th. Chestnuts—The common American chestnut may -
be propagated from seeds either planted in the fall or
kept in sand all winter, and planted early in the spring.
In one season they are fit to transplant into nursery rows,
and in two years more at most may be finally planted
out.

The Spanish chestnut is propagated either from seeds
or by grafting on the common chestnut, Its fruit is three
times as large as the common.

9th. Filberts are propagatéd either from suckers or by
grafting. If seedlings are used for stocks, the grafted
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plants are the best, as they are not only more prolific, but
they. do not throw up suckers. They may be grown
either as low standards, with stems three feet high, or as
pyramids or dwarf bushes

10th. Walnuts are propagated from seeds or by graft-
ing, in the same way as filberts. There is a dawarf pro-
Uific variety, that bears quite young, and makes ha.ndsome

pyramidal garden trees.

Section 6.—Larrrs ror Nursery Trems.

It is highly important that a correct system for preserv
ing the names of varieties be adopted. Our practice is, to
make labels of cedar, eighteen inches long, three inches

wide, and about an inch thick. "These are pointed on one
' end, to be sunk in the ground eight or ten inches,
-and the face is painted white. When a variety

is to be budded or grafted, the name, or a number
iferring to a regular record is written on it,
and it is put in the ground in front of the first tree
, of the variety. Besides this, we invariably record
in the nursery book each row, with the kind or
kinds worked on it, in the order they stand in
the square. In case of the accidental loss of the

* labels, the record preserves the names. Figure

91 represents this kind of label, and though there

are many others in use, we believe thls is one of

the simplest and best.

At the time of budding or grafting, we usually
write the name on with pencil, and after the
Fig. 91, - gquare has been all worked, the numbers are
made with a brush and black paint.

sory rows.

L
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Secron 7.—Taxing vp TreEs ¥RoM THE NURSERY.

This is an operation that should be well understood,
and performed with the greatest care. The importance of
the fibrous roots has been already explained. It has been
shown that they are the principal absorbing parts of the
roots, and when they are destroyed the tree reeeives &
great shock, from which it requires good treatment and a
long time to recover. There is a great difference in the
character of roots, some penetrating the ground to & great
depth, and requiring much labor in the removal, others
quite fibrous near the surface, and consequently very
easily taken up. This difference is not owing alone to
the difference in the species, but to whether the subjects
have or have not been frequently transplanted. The way
to take up a tree properly, is to dig a trench on each side
at the extremities of the lateral or spreading roots, taking
care that the edge, and not the face of the spade, be kept
next the tree, so that the roots will not be cut off. When
this trench is so deep as to be below all the lateral roots.
a slight pull, and a pry on each side with the spade, will
generally bring out the trees, If there be strong tap
roots, running down to a great depth, they may be cut
with a stroke of the spade. Laborers who have not been
accustomed to the work, invariably perform it badly, and
it is difficult to get it properly done even by experienced
hands. It is & work requiring care and leisure, though it
is usually performed slovenly and in great haste.

Labelling.—When a tree, or a number of trees, of any
variety are taken up, a label, with the name written on it,
should at offce be attached. The kind of label used in -

. the nurseries here, is a piece of pine about three-and a half
inches long, three foyrths of an inch wide, and one eighth

4
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of an inch thick. A neck is made on one end by cutting

into each edge about an eighth of an inch; a piece of No.

82 copper wire, about seven or eight inches long, is then

fastened in the middle, on the neck of

the label, with two or three "twists.

The two ends of the- wire are then

placed around the stem, or a branch of

the tree, and are fastened with a twist or

two. This kind of wire and label we

find by experience to be not only safe,

but more epeditiously attached than

any other. If a little paint is rubbed on

just before being used, the writing will Fra.0n.

be more legible and permanent, but it Wire label for trees.

should be so light as to be barely perceptible, else it will

clog the pencil. These labels are made very quickly, as

follows: take a common inch board ‘planed, cut into

pieces the length of the label, make a groove with a knife

or saw along both sides, at one end for the neck, and then

set the piece on its end, and split off the labels with a

knife; this can be done nearly as fast as one person csn

pick them up. The wire costs three shillings per pound,

and is cut into lengths with a pair of common shears.
LPacking.—Persons who are ignorant of the structure

of trees, never appreciate the importance of packing; and

that is the reason why so many trees are every year

destroyed by exposure. It is not uncommon, in this part

of the country, to see apple trees doaded on hayracks, -

like so much brush, without a particle of covering on any

part of them, to travel a jowrney of three or four weeks

in this condition. Of course it is utterly impossible that

such trees can live or thrive; and yet the persons who

thus conduct their nursery operations, are doing the most

profitable business. Such practices are not only dishonest,
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but highly injurious and disreputable to the trade ; and
it is by no means fair to elass such people amongst re-
spectable and honorable nurserymen. .

Purchasers are often at fault in this matter. Nursery—
men have to buy and pay for the material used in pack: .
ing. Mats cost one to two shillings apiece ; straw, three
cents per small bundle; yarn, one to two slullmgs per
pound ; moss, three to four dollars per load, in many
cases ; and besides, the labor of packing, when " well done,
is very great. It is, therefore, not unreasonable that a
charge be made; but some people, rathér than pay
twenty-five or fifty cents for packing fifty trees, would
expose themselves to the risk of losing all. Purchasers
should invariably charge the nurseryman to whom they
send their orders, to pack tn the best manner. Better pay
one or even two cents per tree for packing, than lose it or
injure it so much as to make it almost worthless.

The mode of packmg pursued here is this: Where the
trees are packed in bundles, a number of ties are first
laid down, then a layer of long rye straw, three or four
inches deep ; the trees are then laid compactly together, .
straw being placed among the tops to prevent their being

.chafed when drawn together, and damp moss from the
swamp is shaken among the roots. "When the bundle is
built, long straw is placed on the top as below, and it is
then bound up ‘as tightly as it can be drawn. Straw is
then placed around the roots sufficiently thick to exclude
the air, and then a bass mat is sewed 6n over the straw. -
If the bundle is only to go a short distance, the straw
ean be 8o secured around the roots that the mats may be
dispensed with ; but if it has a long journey to perform,
it should be matted from bottom to top, and sewed witk
strong tarred spun yarn, about as thick as a goose quill.
Bowxes are rather more secure for very long journeys;
they should be made of white wood, or some light timber
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that holds nails well. If the trees are composed of seve-
ral varieties, they should be tied in small parcels of four
to six each, according to the size. The sides and ends
of the box should be well lined with straw, and the
roots bedded in moss and the tops in straw, to prevent
chafing.

If the box be large, two rows of cleats are necessary—
one in the middle and one in the top, to hold the trees in
their place and to keep the box from spreading. When
the box is nailed wup, it should' be banded at both ends
with iron hoops, fastened with wrought nails. Packed
in this way, trees may go any distance with safety. The
season of the year modifies the mode of packing. The
roots should always for a long journey be immersed in a -
thin mud before being packed, as this excludes the air;
but in the fall,%his mud should be dry before the pa.c]iage
is made up, and the moss should contain very little mois-
ture. In a frosty time the less moisture there is about
the roots' the better; but an abundance of straw should
be used to exclude the air'and frost. .

Heeling in.—When trees are taken up, and cannot be
either packed or planted at once, they are laid in by the
roots in trenches; the longer they have to remain in’ this
gituation the better it should be performed. Trees are
often wintered in this way, and if the trenches are dug
deep, and the roots well spread out and deeply covered,

* they are perfectly safe. It should be done in such cases

with almost as much care as the final planting of a tree.
‘When great bundles of the roots are huddled in together,
and only three or four inches of earth thrown over them,
both air and frost act upon them, and they sustajn serious
injury. Tender trees likely to suffer from the freezing of
the shoets, should be laid in an inclined, almost horizon-
tal position, and be covered with brush,evergreen boughs,
or somgthing that will break off the violence of the wind’
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and frost. Straw should not be used, as it attracts vermin.
Some rough litter or manuwe should also be thrown around
the roots, and in this way the most tender of all our fruit
trees may be wintered with safety.
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THE LAYING OUT, ARRANGEMENT AND GENFRAL MAN-
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OCHAPTER 1.

]
PERMANENT PLANTATIONB. OF FRUIT TREES.

'.Swnox, 1.—Tre Drrrerent Kinps oF PraxraTions.

Trzse are of several kinds, andmaybe classed as fol-
lows—1sr. The Famaly Orclwrd which is a portion of:
“the farm set apart for the production of the more hardy
and gommon fruit, principally apples, for the use of the.
farm stock and the family. 2d. The Market or Commer-
cial Orchard, is a large plantation of the various species
of fruit trees for' the production of fruit as an article of
commerce. 3d. The Fruiz Garden, with the Farmer is
8 plot of ground near the dwelling, in which the finer
fruits, as pears, peaches, plums, cherries, apricots, &c.,
and all the small fruits are cultivated. In many cases,
‘and even in most cases, it is a portion of the kitchen gar-
den, where the table or culinary vegetables are grown.
" With the profersional man, the merchant,’the mechanic,
and others who reside in cities, villages, and their suburbs,
possessing but emall tracts of land, at most but a few
acres, the fruit garden is the only source for the supply
of frnits for their families, and is usually planted with
the more rare, @erishable, and valuable sorts that cannot

8o easily be procured in market. .
The pleasure and profit derived from fruit plantations,
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under any or a]l of these circumstances, depend upon
the judicious selection of soil, situation, trees, and va-
riotics, and their proper arrangement and management.
These are the essential points, and every man who con-
templates planting to a greater or less extent, should
avail himself of all the light which experience has shed
upon these various branches of the subject, before making
the first movement towards the execution of his project.

Smon 21—'1‘11!. ORCHARD.

The orchard is dxshngmshed from the fruit garden in
this, that the trees planted in it are generally of the larg-
est size to Which the species attain ; they are grownin
the natural, or, as it is called, standard form, without any
particular training, and the varieties are generally the
most hardy and productive of the species.

1. The situation of an orchard with regard to exposure
or aspect, requires very little consideration in some parts
of the country. Where; as in Western New York for in-
stance, the winters are uniform, or comparatively so, in
temperatnre, and late spring frosts do not prevail, the
main difficulties to guard against are the prevailing high
winds from the west and north that injure the bloesoms
and blow off the fruit before it is mature. If possible,
a situation should be chosen where some natural obstacle,
as a hill or a belt of woods, would break the force and
influence of these destrnctive winds. Where no such
obstacle naturally exists, a belt or border of rapid grow-
ing trees, such as soft maples, white pines, and Abeles,
should be planted simultaneously with the planting of
the orchard, that they may grow up and form a protec-
tion by the time the trees have come int@bearing.

In other sections, as in some of the central and south-
«un eounties of New Yark, and in some parts of Ohio,
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Tllinois, Wisconsin, and others of the westarn as well as
in the Bouthern States, where late and fatal spring frosts
prevail, the selection of a situation is a most important
point. In such localities an eastern and southern expo-
sure, and low grounds, are to be avoided.

- John J. Thomas, in his Pruit Culturist, states that, ¢ In
the valley of the Conhocton, which is flanked by hills five
hundred feet high, peach trees have been completely
killed to the ground, but on one of the neighboring hills,
five hundred feet above, and probably twelve hundred
feet above the level of the sea, an orchard planted in good

* soil yields regular crops. In the town of Spencer, Tioga
- County, near the head of Cayuga inlet, peaches have with-
stood the climate and done well at an elevation of seven
hundred feet above Cayuga Lake.” Lawrence Young,
Esq., Chairman of the Kentucky Fruit Committee, reported
to the Pomological Convention at Cincinnati, in 1850, the
case of an orchard in that State, lying within the peach
districts occupying the slopes of hills of no great height,
inclining gently toward a river distant only & few hundred
yards. Its success was that common to a fickle western
climate—a fruit year and a failure, or perhaps two years
of productiveness and three of disappointment in every
five. .
‘Within five miles of this orchard, however, is located
8 hill six hundred feet high, npon which the peach crop
has not failed since he first knew it. Numerous other .
instances are quoted and the particulars given with great
accuracy, showing the effects of even very slight eleva-
tions. ’ .
Among others is an instance of the heath-peach bearing
a full erop in one part of an orchard, whilst in another .
part thirty feet lower, the same variety bore not a single
fruit. Moultitudes of such cases might be collected in all
parts of the country where the climate is variable, becsuse
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in such situations vegetation is earlier excited than in those
more elevated and colder, and frosts always fall more
heavily on low than on high grounds. Every one who
has paid the slightest attention to the action of frost on
vegetation is aware, that even an elevation of two or, three
feet of one portion of the same field or garden above the
other frequently proves a protection from an untimely frost.
In a dry and firm soil, vegetation is more exempt from inju-
ries by frost than in a damp, soft, and spongy soil on the
same level, not only because trees on such soils are more
mature and hardier in their parts, but because the soil and
the atmosphere above it are less charged with watery par-
ticles that attract the frost. Bodies of water that do not
freeze in winter, such as some of our inland lakes, exert a
favorable influence for a considerable distance from their
margins in protecting vegetation from late spring and
early autumn frosts.

In some parts of the West, as in Wisconsin and
Tllinois, the winters are so variable—during the .day as
mild as spring, and in the night the mercury falling
many degrees below zero—that even apple and pear trees
in soft, damp, and rich soils, are frequently killed to the
ground. ~ ‘

In such localities, experience has taught cultivators
that elevated, dry, firm, and moderately rich soil, that
will produce a firm, well-matured growth, is the .only
safeguard against the destruction of plantations in the
winter. In all localities where fruit culture has made
any considerable progress, there is generally experience
enough to be found, if carefully sought for and collected,
to guide beginners in fixing upon sites for orchards; and
no man should venture to plant without giving due
attention to the subject, and availing himself of all the
experience of his neighbors; for experience, after all, is
the only truly reliable guide.

- .

-
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* 9d. The Soil. —Having treated already of the differemt
charscters and modes of amelioration df soils,git is only
necessary here to point out what particular qualities or
kinds are best adapted to the different classes of fruit
trees, as far as experience will warrant in so doing. There
are soils of a certain texture and quality, in which, by
proper management, all our hardy fruits may be grown
to perfection. For instance, the soil of our specimen
oréhard, which is that usually termed a sandy loam, with
& sandy clay subsoil, so dry that it can be worked imme- .
diately. after a rain of twenty-four hours. On this we
have apples, pears, plums, cherries, peaches, apricots, and,

-indeed, all the fruits planted promiscuously, side by side, |

not by choice but necessity, and all these yield bountifal
crops of the finest fruit every season, and that, so far,
without any special attention in the way of manures or
composts. Our country abounds in such soils, and others
somewhat different in character, but equally eligible for
all fruit trees when well managed. On the other hand,.
there are soils wholly unfit for fruit trees of any kind—
such are peaty or mucky, and damp, cold, and spongy soils.
For an orehard of apples or pears, a dry, deep, substantial

" eoil, between sandy and a clayey loam, and possessing

among its inorganic parts a considerable portion of lime,
is, according to all experience, the best.* On such soils
we find the greatest and most enduring vigor and fertility,
the healthiest and hardiest trees, and the fairest and best-
flavored fruits. Trees Woth of -apples and pears, planted
on such soils in western New York, upwards of fifty

# The ashes of the bark of apple trees disclose the fact, that in ene
twundred parts upwards of fifty are lime. In the sapwood eighteen of lime,
seventeen of phiephate of lime (similar to bone earth), and sixteen of
potash. In the heart or perfect wood, thirty-seven of lime. In the ashes
of the sapwood of the pear of one hundred parts, twelve of lime, twenty-

‘seven phosphate of lime, and twenty-two of potash. In the ash of the

bark, thirty of kime.
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years ago, are, at this day, in the very height of their
vigor an® productiveness, without having received moze
than the most ordinary culture. In some of these soils,
where the pear and apple flourish so well, and endure so
long, the peach does not succeed at all. Thereasonm,lt
is too stiff and compact.

The plum succeeds best, 8s & general thing, on & elayey
loam, rather stifft The Canada or native plum, however,
succeeds well on very light soils. The cherry, the pedoh,
* apricot, nectarine, and almond, require & light, dry, and
warm soil, and will not succeed on any other. The best
and most enduring peach orchards are on dry, sandy
loams ; but good orchards are raised with proper manage-
ment on loose, light sands, thongh on such the trees are
shorter lived, and require constant care in the way of
dressings of manure and compost. There are two points
to be observed in regard to soils under all circumstances.
They must possess the inorganie substances, such- as lime,
potash, etc., that constitute a large portion of the ashes'
of the wood and bark when burned, and a sufficient
amount of organic matter, vegetable mould, which dis-
solves and furnishes material for the formation aad
growth of new parts. 'When large and permanent plan-
tations are to be made, it will well repay the trouble and
expense of procuring the analysis of the soil, in order to
ascertain somewhat correctly its merits. and defects.
People who have been long engaged in the culture of the
soil, can judge pretty correctly of its quality by its.
appearance, texture, subsoil, and the character of the
rocks and stones that underlie and prevail in it; but the
inexperienced do not understand such indications, and
will do well to have recourse to a careful analysis by
some competent person.

. 8d. Preparation of Soil for an Orchard—'.l‘he season
'before planting, the soil should be at least twice ploughed
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with-a common and subsoil plough, enriched with suitable
composts, and drained, if necessary. Itshould be eighteen
inchies to two feet deep, and quite dry
4th. Enclosures.—Before a tree is planted, it is neces-
sary that the ground be enclosed with a fence, sufficient
to protect it against the invasion of animals. It is no un-
common thing to hear people regret that the cattle broke
into the orchard and destroyed many trees. Indeed it fre.
. quently happens that more damage is done in this way
‘than, if duly estimated, would have fenced the whole
orchard. There is much inquiry now-a-days on the subject
of fences, and various plans and materials are suggested
and tried. Zeve hedges are unquestionably the most orna-
mental and appropriate enclosures for extensive planta-
tions of fruit trees, and in time will no doubt be generally
adopted. Hitherto the failure of many plants tried, and
the cost and difficulty of obtaining others, have retarded
their introduction. Experience, however, has at length
pretty fairly decided that the Osage orange s the best for
the west and south west, and the buckthorn for the north
and east. The seeds of both these plants are now easily
procured, and plants of them may be obtained in purseries
at $5 or $6 per 1000, and about 2000 will fence an acre of
ground setting the planl:s twelve inches apart in two rows
six inches apart, which is the strongest way. A single
row at six inches apart will make a good fence with pro-

per shearing to thicken them at the bottom; either way -

they will make a beautiful and efficient hedge in five or

six years. The honey locust is also a strong, hardy, rapid -

growing plant, and makes a hedge in three or four years
that animals will be afraid to look af. It is sometimes
objected to hedges that they harbor birds, but it is to be
remembered that birds are the natural foes of insects, and
never fail to accomplish a vast amount of labor for the
good of the fruit grower, for which they ought to be fully

. .

.
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entitled to a participation in his enjoyments. As the fea-
thered race are persecuted and driven away from our gar:
dens, insects become more numerous and destructive; at
Jeast this is the experience of most people, and should
lessen, if not entirely prevent, the cruel hostility that is
continually waged against them.

"5th.—Selection of Varieties of Fruits for an Orchard.—
This is & most important point; the selection of varieties
must in all cases be made with reference to the uses to which
they are to be appropriated. The family orchard of the far-
mer, we will suppose to contain apple trees alone, as all the
other fruits are, or ought to be, grown in the fruit garden.
His selection of varieties must be adapted to his wants
and circumstances. In the first place, the number of his
family must regulate the proportion of kitchen and table
varieties. In the second place, he must consider how
many he will want for sauce, how many for baking and
drying, how many for cider, and how many for the-dessert,
and what proportion of sweet and of acid. These are all
considerations that depend upon the habits, taste, and
mode of living of families, and for which no man can
provide, or suggest, but the planter himself. Then, again,
he must consider to what extent it may be advantageous
to feed apples to his stock, and provide for it accordingly.

Without considering well all these points, a man may
sit down and select what are called “the best varie-
* ties,” and yet find himself badly suited when they come
" to bear; for so it happens that a variety that may be
. best for the "dessert will be exceedingly unprofitable for
other purposes. A hardy, vigorous, and productive variety
of medium-quality, quite unfit for the table, may be infi-
nitely more advantageous for feeding steck, than a feeble
growing, shy bearing variety, quite indispensable for the
dessert; and an apple may be excellent for sauce, for bak-



. THE ORCHARD. . 165

g, or drying, and unfit for the dessert; these pomts
should all be duly considered.

The Market or Commercial Orchardist must exercise
the same discrimination in the selection of his varieties,
adapting them to the mode of culture he intends to pur-
sue and the market he intends to supply. In the imme-
diate vicinity of large cities and towns, where the or- -
-chardist may carry his fruit to market in a few hours,
the most profitable culture will, generally speaking, be
summer and early autumn fruits, or such as require to be
consumed imnmediately after maturity, and are unfit for
distant transportation. ZEarly apples and pears only will

be profitable for him, because the autumn and winter va-
" rieties can be sent so easily from the most distant portions
of the interior with such facilities as our present system
of railroads, plank roads, canals, and steamboats afford.
In addition to early apples and pears, his position gives
him great advantages for the profitable culture of all the
stone. fruits, gooseberries, currants, raspberries, grapes,
and such sdft fruits, when intended to be disposed of in a
raw, state. .

The Market grower of the interior will find his most
profitable culture to be principally, awtumn and winter
. apples and pears, to which he may add gquinces; because
all these can be packed and transported to a great dis-
tance with safety, and the comparative theapness of his
lands enables him to compete advantageously with those
more favorably situated in regard to market. Ile can
only cultivate the summer fruits: with a view to drying
or preserving, or for the supply of a local demand. All
orchard fruits, intended for proﬁtabie orchard culture,
should be firet, in regard to the trees, Aardy, vigorous,
and productive. The fruits should be of good size, fasr
appearance, good keepers, and of good quality. It should
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be borne in mind that many of the very best fruits are
very unprofitable for general market culture. Under cer .
tain circumstances this may not be the case, as for exam-
ple, in the neighborhood of such a eity as London, or-
Paris, or even New York or Boston. A class of people
are to be found in such places, who will pay almost any
-price for extra fine fruits. Where apples can be sold for
$2 per bushel, pears at $1 per dozen, grapes at $1 per -
pound, and other fine fruits in proportion, growers are
. warranted in cultivating very choice sorts, even if they
be difficult to manage and comparafively unproductive.
As a general thing, however, taking the markets as they
are, the great bulk of consumers preferring fruit of toler-
able good quality and moderate prices, to the very best
at twice or three times the ordinary price, the most
profitable varieties will be those that can be produced at
the least expense, provided always that they be good ; for
fruits of a decidedly inferior quality, whatever may be
their other merits, are wholly unworthy of cultivation for
the market. Another thing is the selection of varieties
that succeed best in the locality where they are to be cul-
" tivated. A variety that succeeds remarkably well in any
particular locality should, other things bemg nearly eqnal )
be cultivated largely. The Newtown pippin apple, for
instance, is a proﬁtable orchard fruit on Long Island and
on the Hudson, but in Western New York, no system of
management would make it yield one-fourth as much net
profit as the Northern Spy, Rhode Island Greening, o
Roxbury Russet. Large plantations, for profit, should
always be made up of well proved varieties, that have
been tested in the lopelity, or one similar in regard to
" goil and situation. A list of select varieties will be given
in a succeeding and separate part of the work.
6th. Selection of 1'rees—For the farmer’s orchard,
where the ground among the trees is to be cultivated



. . THE OROHARD. .107

mainly with the plough, and occasionally cropped, stand-
ard trees, with stems four or five feet in height, will be
the most eligible, and otght to be at time of planting
three or four years old from the bud or graft, well growrms
with stout, straight, well proportioned trunks. Low, stout
trees are always preferable to tall, slender ones. Inexpe
rienced planters are generally more particular about the
height than the diameter of the trunk, but it should be
just the other way. If trees are stout, and have good roots,
a foot in height is comparatively unimportant, unless to
one who wishes to turn cattle into his orchard and have
the heads.of his trees at once out of their way. Few peo-
ple, however, follow such a practice. In very elevated
and exposed situations low trees are to be preferred, as the
wind does not etrike them with such force as it does the
tall ones.

Tth. Amngemmt of the Trees—The distance betweem
the trees in an apple orchard should be thirty feet from
tree to tree in all directions. In a very strong and deep
soil, where the trees attain the largest size, forty feet is
not too much, especially after the first fifteen or twenty
years. There is a great difference between the size that
different varieties attain, and in their habits of growth.
One will attain nearly double the size of another within
{en years. Some are erect in their habits (as fig. 8) ; oth-
ers spreading (as fig. 5); and it will add greatly to the
symmetry of the plantation, if the trees of the same size
and habit of growth be planted together. Varieties that
ripen ahout the same time should also be planted together,
as the maturity can be more  easily watched and the fruit
gathered with much less inconvenience. The I
fruits being most liable to be blown off, should be placed
in the least exposed quarter.

The ordinary arrangement of orchard trees, is the
square or regularform, in rows the same distance apart,
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and an equal distance between each tree. Thus, in plant-
ing @ square of one hundred feet, for example, the trees
to be twenty-five feet apart, we commence on one side,
- laying a line the whole length. On this line we measure
off the distances for the trees, and place a stake indicat-
ing the point for the tree. Thus, in fig. 93, we have -
five rows of five trees each, making twenty-five in all,
and all twenty-five feet apart. This is the simplest, and
probably the best for very small orchards. The better

plan for large orchards is what is called guincunse (fig:
94), in which the trees of one row are opposite the spaces
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Myg. 93, square planting. Fig. 94, quincunx planting. .

in the next. In this way, although the trees are at equal
distances, there is a larger clear area around each tree.
In fig. 94, the square form, every tree stands in the corner
of a square in the centre of, and equally distant fromr
Jour others. In the quincunx, every tree stands in the
angle of a triangle of equal sides, and in the centre of,
“and equally distant from 8 others. Thus, in the latter,
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there 18 a greater space left for the admission of light and
air, and trees so planted may*be at less distances than.in
the other. The operation of planting is more compli- -
cated than'that of the square, the rows not being the
"same distance apart as the trees are in the row. The
first thing to be done is to find the two measures. Sup-
pose, for instance, we proposc to plant a plot of ground
one hundred feet square, and to have the trees twenty-
five feet apart. every way, we make a triangle of wood,
A, B, D, each side of which is twenty-five feet ; we then
measure the distance from the angle B to the centre of
the opposite side at C, and this gives us the distance be-
tween the rows, which will be about twenty-one feet.
This will be called the small measure; and with ‘this we
measure off on two sides the dxstances for the rows, and
put down a stake at each. We then commence on the
first row, and with the long (twenty-five feet) measure
mark off the places for the trees, and put down a stake to
eacu. The measurements must be made with exactness,
'in order to have the plantation present a regular appear-
ance, as in ﬁg 94.
8th. Selection qf Trees for the Market or Commercial
Orchard.—The remarks made in reference to the selec~ o -
tion of standard trees for the family orchard, may be
. applied with equal propriety to*these; but the orchardist
must be supposed to have invested a considerable amount
of capital, and probably devotes his entire attention to
- his trees, and depends upon them for his support. It is,
therefore, a great object with him to have early retuins
in the form of products. An orchard of standard apples
will not preduce any considerable quantity of fruit before -
the eighth or tenth year, nor pears before the twelfth or
. fifteenth year. In the mean time, it is highly desirahle
to occupy the ground amongst the trees in some way that
"will at least beay the expenses of cultivation. . If this
8 :
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can be done, it is as much as can be expected in the
usual practice of cultivating root crops. The most pro-
fitable manner of turning to account the spaces between
. the standard trees for the first ten or twelve years at
least, is to plant them with dwarf and pyramidal trees, or -
dwarf standards, that will commence bearing the third or
fourth year after planting. This is the course pursued by
the orchardists of France and Belgium, where land is
valuable, and the cultivators are compelled to turn every
inch of it to the best account. Attention has been
slightly called to this mode of management in this
country, and a few persons have already carried it into
practice. As soon as it comes to be considered, it cannot
fail to recommend itself to those who are embarking
extensively in the orchard culture of fruits for the
market, on h:gh-pnced lands. It is only surprising that
it should have been so long overlooked by shrewd and
enterprising orchardists. An acre of land, for example,
planted with standard apple trees, at thirty feet apart,
contains forty-five to fifty; and if we fill up the spaces
‘with dwarfs on paradise, at six feet apart, leaving ten
feet clear. around each standard, we get in about five
hundred dwarf trees, These will bear the third year,
and during the next five years the average value of their
products will be at least twenty to fifty cents each. We
would plant them in such a way that the plough and
cultivator could be used among them, two dwarfs be- -
tween each standard, and two full rows between each
row of standards, as in fig. 95.

In very rich and deep soil, when it may be necessary
to give the standards thirty-five or forty feet, there may
be two pyramidal, or low standards, on the Doucain
‘stock between two standards, and one row of pyramids
and two rows of dwarfs between two rows of standards
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In seven or eight years the dwarfs might be taken out,
- and the pyramids remain till the twelfth year.
Orchards of standard pears may, in the same manner,
* be filled up with dwarf and pyramidal trees on the quince.
Standard pears do not require so much space as apples,
their branches generally are more erect. In this country
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Fia. 98.
Pig. 95, orchard of standard and dwarf spple trees. m ﬂ,orohrd of
standard and dwerf or pyramidal pears.

standard pears should not have naked tranks over' four
feet high at most, and twenty-five feet apart is quite suf-
ficient;-at this distance an acre will contain about seventy
trees. These, as a general thing, will not begin to bear
until the tenth year, unless artificial means be resorted to.
By putting one pyramid, or low standard, between each
in the same row, and a row ten feet apart between each
row of standards, as in fig. 96, we can plant 250 dwarfs,
or pyramids, that will commence bearing the third year,
and will be in full bearing ‘the fifth; yielding not less
on an average than §1 to $2 per tree.
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To give trees a perfectly pyramidal form requires con-
siderable care and skill in their management. This will be
gpoken. of presently in treating of the fruit garden; but
very beautiful and prolific low standards may be made on *
the quince, with stems about two feet high, and the heads
above that point left to branch in their natural way.
Trees of this form bear full as soon as the pyramids, be-
. cause they are pruned less; they may always be relied
upon for a crop the second or third year after planting.
We have gathered upwards of fifty large and perfect spe-
cimens from trees four years old, and many had been
thinned off. Trees of the white Doyenne have produced .
upwards of twenty very large specimens the third year,
from thebud. Fig. 97 is a portrait of a four-year-old Louise
Bonne de Jersey, on quinee, never pruned.

In selecting pears -on the
quince for profitable orchard
culture among standards, va-
rieties should be chosen that
succeed ' particularly well on
the quince, such as Zousse
bonne ‘de Jersey, Duchess
d’ Angouleme, Beurre, Deel,
Bartlett, White Doyenne, Vi-
car of Winkfield, Glout Mor-
ceau, Easter Beurre, &ec., &c.
All these, and many others
~ that will be named hereafter,
grow vigorously, bear early,
and produce larger, and in
all respects finer fruit on the -

. Fie. 97.
quince than on the pear. 8. ¢ 10 pear tros on quince.
B. Parsons, Esq., of Flushing,
Long Island, of the well known nursery firm of Parsons &
Co., has planted an orchard of four acres with 440 stand-
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ard pears at twenty feet apart, and among these he planted
pears on quince ten feet apart, which gives him 1320,
making the whole number 1760 on the four acres. The
ground he selected was an old pasture with a light loamy
soil, but not inclining to sand, and a subsoil of hard pan.
This he planted with corn until the ground was well mel-
lowed, and then put in two sloop loads, or 3000 bushels
of stable manure, worth on the ground $175. The first
year after planting he cropped the orchard with corn, but
found it injurious to the trees; since that he has cropped

it with potatoes and sugar beets alternately, and with good:
management these can be made to pay for the manure,

and sometimes the labor. All those on their own' root,
. except one row, are the Lawrence, a native Long Island
variety, and those on the quince the Glowt Morceau,
Vicar of Winkfield, Loutse Bonne de Jersey, Wenter Ne-
Us, Lawrence, and Beurre &’ Arremberg. He adds, that
at the time of writing,. December 10, 1850,. some of
the Vicar of Winkfield trees planted in 1849, had fifty to

seventy-five fruit buds each, and expects them to produce -

the fifth year from planting, one dollar per tree. Within
the past two years, several extensive plantations, wholly
of pears on the quince, have been made, and considering
the. quick return they yield, their prolific nature, and the
number of trees that can be planted on a small space of
ground, they cannot fail, under good ‘management, to
prove highly profitable. Peach trees should be thrifty
yearlings that have not been pruned up during the sum-
mer, the side branches having been shortened only, and
regulated by pinching. At the time of planting they may
be pruned up, so as to leave three feet of a clean stem.
They may be set at the distance of fifteen feet, and even
-twelve will be found quite sufficient, if the heads are
snnually pruned, as will be directed hereafter. The
peach grows so rapidly, and commences to bear so soon,



174 PERMANENT PLAKTATIONS.

it would not be advisable to plant any fruit trees in the
spaces, unless currants or gooseberries; a row or two of
which xmght be put between two rows of the peaches for
the first four orfive years after planting. Standard cher-
ries on mazzard stocks should not be over two years old
from the bud, with stems five feet high. In the west and
south, where the trees are subject to the bursting of the

" bark on the trunk, it is advisable to have the trees

branched as near the ground as possible; and in such
cases the Mahaleb stock is better than the mazzard, as
it makes lower, more compact, and fertile trees. Or-

" chards of pyramidal, or low dwarfs, on the Mahaleb may

be planted at twelve feet apart, or the ground may be
more compactly filled by planting standards and dwa.rfn~
alternately, as in the case of the pears.

Apricots on peach stocks may be planted in the same
soil, and should be of the same age and character as the
peaches. . On plum stocks they are better adapted to
heavy soils. Plum trees for orchard standards should be
about two years old from the bud or graft, with stems
about three feet high. The stone fruits in particular
should have low stems, as they are more subject to the
gum on the trunk if pruned up high. They may be planted
at fifteen feet apart, the same as peaches and apricots.
Quinces should be two years old at least, and may be
three from the layer, cutting, or bud, with a stem two feet
high, clear of branches: they may be planted twelve feet
apart, which gives about 800 to the acre.

9th. Prmu'ng and Preparing the Trees for Planting.—
‘When a tree ig taken up from the nursery, it unavoidably
loses some of its roots, and others are more or leés muti-
Isted ; .the roots freqnently snﬁ'er, too, by long carriage or
exposure, and in this state it is unable to support the
entire head as it came from the nursery. This has been
previously explained. In order that a tree’ may grow, it

[y
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is necessary that a balance should exist between the stem
or branches and the root; consequently, when a tree is
transplanted, its branches should be reduced by shorten-
ing 8o as to correspond with the roots. A standard tree
that has four or five branches forming a head, should be
pruned at the time of planting to within three or four
buds of the base of each of the branches. These remain-
ing buds, receiving all the nourishment, will push vigor-
ously ; whilst if the branches had been allowed to remain
entire, they would have required a greater supply of food
than the roots could have furnished, and the tree would
either have died or made a very feeble growth. Every
bud we leave on the top of & tree, will prodace either
leaves or shoots, and these are so many new individuals
requiring sustenance. If we leave on one hundred, it is
plain the démand will be much greater than if we leave
only twenty. The roots must be dressed by cutting back
all bruised points to the sound wood, with a smooth cut
on the under side of the root. Trees thns prepared are
ready for planting.

10th. Planting Orchards—When the soxl has been
thoroughly prepared by subsoil ploughing, or trenching
and manuring the season previous, the planting is a sim-
ple matter, but if this has not been done, planting properly
requires considerable labor ; for large holes three or four
feet wide and two feet deep must be dug for the trees,
and the requisite composts procured to be mixed with the
earth in which the roots are to be placed. Whatever ma-
‘nures be applied at this time should be perfectly decom-
posed ; as, if fresh and warm, they will burn theroots. Trees
are often killed in this way. The planting offers an excel-
lent opportunity for supplying any defects in the soil ; for
instance, if too compact, sand, leaf mould, muck, &ec., may
be added to render it more porous ; and if too light, clay,
stiff loam, ashes, &c., may be added to make it more
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retentive. The proper way to furnish. these materials is
to dig large holes and put a good bed, twelve to eighteen
incheg deep, of the compost in the bottom under the trees.
_ Lime should form a part of all composts, and especially

for the’ apple and pear ; half a peck may be mixed with
the bed.of each tree.in soil not naturally calcareous. In
digging the holes, the good surface soil should be laid on .
one side, so that it can be used to fill in .among the roots, .
and for this purpose it should be as finely pulyerized .as
possible.-

‘When the compost has been laid in the bottom of the
hole, and a layer of fine surface soil spread over it, 80 as
to be highest in the centre, the tree is set on it, so that
- when the planting is finished, the collar will be about two

inches below the surface. In the case of trees on dwarf
stocks, such as pears on quince, all the stock must be under

-the groun(I The roots must be carefully adjusted so that
each one i3 spread out in its natural position; the fine
earth is then filled in amongst them so that no vacancies
will be left ; the upper roots should be held back by the
person who holds the tree until the lower ones are covered.
“When the filling in is half done, it may be gently trodden
down with the foot, 8o as to give the tree a firmer hold of
the ground. In advanced spring planting, a pail of water
might be given to each tree when the earth is filled partly
in; at other times it is unnecessary, if not injurious.

‘ 11th. Staking.—Where the trees are large, or the situa~
" tion is exposed, either one or two stakes should be planted
with each tree, to which it must be kept fastened for the
first seasom, until the roots have fixed themselves in. the .
ground. A proper provision must be made to preventthe
tree from rubbing or chafing against the stake. When
two stakes are used it ‘may be fastened to each in such a

way as not to rub against either.

12th. Maudching. This should be looked upon as an



TEE ORCHARD. 1

mdispensable operation in all cases. It consists in laying
on the surface of the ground, around the trees, to the dis-
tance of three feet or o, a covering of half decomposed
manure, saw dust, spent tan-bark, &c., two or threo inches
deep. This prevents the moisture of the soil from evapo-
rating, and maintains a uniformity of heat and moisture
which is highly favorable to the formation of new roots.
1t also prevents the growth of weeds around the tree, and
obviates the necessity of hoeing, dressing, or watering;
during the season. 'We frequently practise it among nur-
"sery rows of late spring-planted trees with great advan- °
tage. A deep mulching should always be given to fall.
planted trees to prevent the frost from penetrating to the
roots or drawing up the tree.
13th. After-management of Orchard T'rees.—This con-
sists in the cultivation of the soil among the trees, and
pruning them to regulate their growth. For the first five
or six years after planting, the ground among orchard
trees may be advantageously cropped with potatoes, ruta-
bagss, or sugar beets. The manunng and culture that
these roots require, keep the soil in good condition, and
will assist in defraying the expenses of the orchard.
Grain crops should never be planted among trees, a9 they
deprive them of air to a very injurious extent. If wo
root crops are cultivated, the ground should be kept clean
and mellow with the one horse plough and cultivator, the -
same a8 recommended for nursery culture. Every third
-or fourth year, the trees should receive a dressing of well-
de