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PREFACE

AvtHOUGH the development of peach-growing in the
United States has been coincident with the development of
the country, peach literature is notably limited except as it
appears in experiment station bulletins and reports. Of
these there are many.

The motive of this book is to present in a fairly compre-
hensive way the principles and practice of successful peach
production. The amount of detail that enters into some
parts of the discussion may seem unnecessary and prove
wearisome to the experienced grower, but the author’s con-
ception of the book is based largely on a rather extensive
observation of fruit-growing problems and the impressions
that have come from the handling of a wide range of corre-
spondence. So far as this effort proves of service to the
reader who is seeking help in the growmg of peaches, the
book will accomplish its intended mission.

It is difficult to make full acknowledgment of all credit
that should be given. Experiment station literature has
been drawn upon very freely. Most of the ripening dates
in the chapter on varieties were supplied by peach-growers.
The chapter on pruning was reviewed by S. H. Fulton, of
West Virginia, a peach-grower of large experience; and the
one on insects and diseases, by W. M. Scott, formerly con-
nected with the fruit disease investigations of the U. S.
Department of Agriculture, and himself a peach-grower of
large interests.

vii



viil Preface

The photographs from which most of the illustrations were
made are from the files of the Office of Horticultural and
Pomological Investigations, Bureau of Plant Industry,
U. S. Department of Agriculture, and are here used with the
approval of the Chief of that Office. Although most of
them were taken by the author, credit for their use belongs
to the Department. Further acknowledgment is made
in the List of Illustrations. Finally, the Editor and Pub-
lishers have made concessions that should not pass unre-
corded.

H. P. Gouwp

WasHINGTON, D.C.,
June 8, 1918
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PEACH-GROWING

CHAPTER 1

HISTORICAL NOTES

THE peach has been in cultivation since ancient times, so
long in fact that it is said commonly to be unknown in the
wild state. For an indefinite period it was supposed to be
native to Persia. Evidently the Ancients so regarded it, since
more than three centuries before the Christian Era the peach
was referred to by Theophrastus as a Persian fruit.! De
Candolle opposes this view with the contention that the peach
originally came from China. Perhaps no one can speak in
this matter with greater authority than this author.

The peach was received by the Greeks and Romans soon
after the beginning of the Christian Era. De Candolle
reasons that, had it been grown in antiquity in Persia, it
would have reached these peoples at an earlier time. He
also places much significance in the fact that there are no
Sanskrit or Hebrew names for it. He was convinced such
names would have existed had the peach been indigenous to
Persia, since the Hebrew- and Sanskrit-speaking people, as

1 De Candolle, Alphonse, ‘‘Origin of Cultivated Plants !’ (1884
English Translation), p. 222.
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2 Peach-Growing

well as those of ancient Greece, radiated from Persia and
the upper Euphrates Valley or were in communication there-
with from the earliest times. “ On the other hand,” writes
De Candolle,! “ it is very possible that the stones of a fruit
tree cultivated in China from the remotest times should have
been carried over the mountains from the center of Asia into
Kashmir, Bokhara, and Persia. The Chinese had very early
discovered this rou

Although in dlﬁerent parts of Asia, in the region of the
Caucasus, in the Crimea, and in other regions, the peach
has sometimes been reported as occurring in the wild state,
there always arises a very definite doubt, amounting to a
practical certainty, that it has been introduced and the
trees, escaping cultivation, have become naturalized.

Furthermore, De Candolle traces evidence of the existence
of the peach in China at a much earlier period than in any
other country. He calls attention to the fact that the peach
was referred to in the writings of Confucius in the fifth
century before the Christian Era, and also in other writings
in the tenth century preceding and, he adds: “The peach
spreads easily in the countries in which it is cultivated, so
that it is hard to say whether a given tree is of natural origin
and anterior to cultivation, or whether it is naturalized. But
it was certainly first cultivated in China; it was spoken of
there two thousand years before its introduction into the
Greco-Roman world, a thousand years perhaps before its
introduction into the lands of the Sanskrit-speaking race.”
Thus, if sacred and profane writings be correlated, it would
seem that the peach was known in that part of the world
which later came to be called China at the time when Lot

1 De Candolle, Alphonse, ‘‘Origin of Cultivated Plants’ (1884
English Translation), p. 221,




Hustorical Notes 3

was separating himself from Abram because of the conten-
tion between their herdsmen.!

De Candolle’s conviction that the peach orlgmated in
China was expressed as early as 1855.2 In the following
thirty years, additional evidence tending to confirm his
earlier views has accumulated. Moreover, in his agricul-
tural explorations in northern and eastern China within
the past few years, for the United States Department of
Agriculture, Frank N. Meyer has discovered at least one
wild species of peach?® (and possibly others) which may be
the prototype of the cultivated peach, thus strengthening
still further the probability of a Chinese origin.

In his explorations in Hupeh and Szechuan in western
China, E. H. Wilson found peaches commonly cultivated
from river-level to an altitude of 9000 feet. Not only are
they grown in orchards and about the houses, but they have
sprung up almost spontaneously in many places along the
roadsides and on cliffs where they have become practically
naturalized. Wilson also refers to the antiquity of the peach
in China and mentions the now commonly accepted view of
its origin in that country. It is his opinion, however, that
“the type of garden peach is no longer to be found in the
wild state,”’4 the nearest approach to it being, in his judg-
ment, the subspontaneous form naturalized along the road-
sides and other places in the provinces above named.

L. H. Bailey found the peach wild in the mountains sepa-
rating the drainage of the Yang-Tze and Hwai-Ho rivers,

1 Genesis 13 : 1-13.

2 De Candolle, Alphonse, ‘“‘Origin of Cultivated Plants’ (1844
English Translation) p. 221.

3 Yearbook of the U. 8. Dept. of Agr. for 1915, p. 218.

¢ (Wilson, E. H., ‘“ A Naturalist in western China,” II, p. 26;
also, ‘ Plante Wilsonjane,”” Part I, p. 273).
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and also in the low mountains of west-central Honan, grow-
ing in the same situations as other plants undoubtedly
native, sometimes fruiting as small bushes among the rocks.
Whether the peach is indigenous in these regions he considers
as very doubtful, inasmuch as China has been the scene of
human occupation for thousands of years, and it is difficult
to trace food plants to their exact origins there.

INTRODUCTION INTO AMERICA

The time of introduction of the peach into America, or
from whence or by whom it came, seems not to be a matter of
definite record. That it was within a few years after the
landing of the Pilgrim fathers appears certain and that the
first introduction was in the form of seeds from England is
a presumption that seems both natural and logical, although
it may also have had a Spanish introduction.

A most interesting résumé of the references in early liter-
ature to the beginnings of peach-growing in America has
been made by Smith,! from which the following paragraphs
are selected as showing the beginning and the dissemina-
tion of peach-growing among the early colonists :

“It is uncertain when peach trees were first introduced
into this country, but it was prior to 1633. From two
entries in the records of the Governor and Company of the
Massachusetts Bay in New England,? it is probable that they
were introduced into the New England region soon after the
year 1629. On page 24 of the first volume of these records
is an undated memorandum of things ‘to prouide to send

1 Smith, Erwin F., “Peach Yellows: A Preliminary Report,”

Div. of Botany, Bull. 9, U. 8. Dept. of Agr. (1888) pp. 10-17.
2 Vol. I, 1628-1641. Edited by N. B. Shurtleff, M. D., and

published by the Commonwealth, Boston, 1853.
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for New England,” among which are included ‘stones of all
sorts of fruits, as peaches, plums, filberts, cherries.” Some-
what later, in a letter of April 17, 1629, from Gravesend,
England, by the governor and deputy of the New England
Company to Capt. John Endicott, then governor and council
for London’s plantation in the Massachusetts Bay in New
England, we read (p. 392):

“ ‘As for fruit stones and kernels, the time of the year fits not
to send them now, so we propose to do it pr. our next.’

“In 1633 the Dutch sea-captain, De Vries, found peach
trees in Virginia in the garden of George Minifie, on the
James River, between Blunt Point and Jamestown. They
were the first seen by him in North America. The following

is copied from the entry in his journal :

“¢Arrived at Littletown, where Menifit lives. He has a
garden of two acres, full of primroses, apple, pear and cherry
trees. . . . Around the house there are plenty of peach trees,
which were hardly in bloom.’

‘“‘ Minifie settled there in 1623.! In 1635 appeared the
following mention of peach-growing in Maryland :

“¢Although there be not many that do apply themselves to
plant gardens and orchards, yet those that do it find much profit
and pleasure thereby. They have peares, apples, and several
sorts of plummes, peaches in abundance, and as good as those
in Italy.3

1 “The Founders of Maryland,” ete., by Rev. Ed. D. Neill, A.B.
Albany, Joel Munsell, 1876, pp. 52, §3.

2¢A Relation in Maryland.” Author unknown. Reprinted
from the London edition of 1635, with a prefatory note and an ap-
pendix by Francis L. Hawks, D. D., LL. D. New York, Joseph
Sabin, 1865, p. 28.
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“In 1656 John Hammond wrote of an earlier period :?
“‘Orchards innumerable were planted and preserved’ (p. 9)
and of his own time:

“‘The country is full of gallant orchards, and the fruit
generally more luscious and delightful than here. Witness the

peach and quince. The latter may be eaten raw savourily;
the former differs and as much exceeds ours as the best-relished

apple we have doth the crab, and of both most excellent and
comfortable drinks are made (p. 13).’

“To the effect that previous to 1683 peach trees were
growing thriftily in considerable numbers in other parts of
the country, there are statements by at least four persons,
Thomas Campanius, 1643-1648;2 Louis Hennepin, 1679—
1682 ;% Mahlon Stacy, 1680;* and William Penn, 1683.°

“Campanius records finding peaches in three places along
the Delaware.”

The statements by Stacy are of special interest. Writing
from New Jersey, he says, as quoted by Smith :

1¢“Teah and Rachel; or the Two Faithful Sisters, Virginia and
Maryland,” by Jahn Hammond. London, 1656. Reprinted in
Force’s Historical Tracts. Vol. 3, Washington, D. C., 1844.

2 ¢ A Short Account of New Sweden’’ (in Swedish), Stockholm,
1702. Cf. a synopsis in Tr. Am. Philosophical Soc., Phila., 1816;
and a translation by Du Ponceau, Phila., 1834.

3 Nouvelle découverte d’un trds, grand pays, situé dans I’ Ame-
rique, entre le Nouveaux Mexique et la Mer Glaciale, ete.
Utrecht, 1697, p. 300 and elsewhere.

4 ¢‘ History of Pennsylvania in America, ete.,”’ by Robert Proud.
Philadelphia, 1797, Vol. 1, p. 153; ‘‘History of New Jersey,” by
John O. Raum, p. 108. Stacy’s letter was written from ‘‘Falls
of the Delaware,”” April 26, 1680, to his brother Revell and others
in England.

¢ “History of the Peach in America,” Loren Blodgett. The
Gardeners’ Monthly. Philadelphia, 1882, p. 347 ; see also Proud’s
‘‘ History of Pennsylvania in America,” Vol. 1, p. 249.
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“‘I have traveled through most of the places that are
settled, and some that are not; and in every place I find the
country very apt to answer the expectation of the diligent.
I have seen orchards ladened with fruit to admiration ; their
very limbs torn to pieces by the weight, and most delicious
to the taste and lovely to behold. I have seen an apple tree
from a pippin kernel yield a barrel of curious cider, and
peaches in such plenty that some people took their carts
a peach gathering; I could not but smile at the conceit of
it; they are very delicate fruit, and hang almost like our
onions that are tied on ropes.””

“ According to Robert Beverly,! peaches grew abundantly
in Virginia at the beginning of the eighteenth century.
He says:

“‘Peaches, nectarines, and apricots, as well as plumbs and
cherries, grow there upon standard trees. They commonly
bear in three years from the stone, and thrive so exceedingly
that they seem to have no need of grafting or inoculating, if
anybody would be so good a husband; and truly I never heard
of any that did graft either plumb, nectarine, peach, or apricot
in that country, before the first edition of this book [London,
1705].

“In 1733 peaches grew plentifully in Georgia, as indicated
by the following quotation : 2

14 The History of Virginia,”” by Robert Beverly, a native and
inhabitant of the place. Reprinted from the author’s second
revised edition, London, 1722. J. W. Randolph, Richmond, Va.,
1855, p. 259.

2“A New and Accurate Account of the Provinces of South
Carolina and Georgia.”” London, 1733. Said to be by General
Oglethorpe. Reprinted in Collections of the Georgia Historical
Society. Vol. 1, Savannah, 1840.
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“‘ Mulberries, both black and white, are natives of this soil,
and are found in the woods, as are many other sorts of fruits of
excellent kinds, and the growth of them is surprisingly swift;
for a peach, apricot, or nectarine tree will, from the stone, grow
to be a bearing tree in four or five years’ time [p. 50].’

“‘They have oranges, lemons, apples, and pears, besides the
peach and apricot mentioned before. Some of these are so
delicious that whoever tastes them will despise the insipid,
watery taste of those we have in England; and yet such is the
plenty of them that they are given to the hogs in great quantities

(p. 51).°
“In 1741 Sir John Oldmixon writes of Virginia :1!

“‘Here is such plenty of peaches that they give them to their
hogs; some of them, called malachotoons, are as big as a lemon
and resemble it a little.’

“In one of his chapters on the ‘General State of Penn-
sylvania between the years 1760 and 1770,” Proud says : 2

“‘In some places peaches are so common and plentiful that
the country people feed their hogs with them.’

“In 1795 Winterbotham writes : 3

1 ¢The British Empire in Ameriea,’”’ by John Oldmixon. Second
edition, London, 1741. Vol. 1, pp. 440 and 515.

2 ““The History of New Sweden, or the Settlements on the River
Delaware,”” by Israel Acrelious. Stockholm, 1759. Translated
from the Swedish by William M. Reynolds, D. D., Philadelphia,
1876, being Vol. XI of the Memoirs of the Historical Society of
Pennsylvania, pp. 151, 152.

2 ““An Historical, Geographical, Commercial, and Philosophical
View of the American United States,”’ etec., by W. Winterbotham.
London, 1795. Vol. III.
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“‘The apples of this State [Maryland] are large but mealy ;
the peaches plenty and good. From these the inhabitants dis-
till cider and peach brandy (p. 36).’

“‘In some counties [of Virginia] they have plenty of cider,
and exquisite brandy distilled from peaches, which grow in
great abundance upon the nuinerous rivers of the Chesapeake
(p. 84)., ”

These abstracts and many other similar references made
by Smith set forth the fact that the early development of
peach-growing in America was practically coincident with
the development of the colonial settlements following the
landing of the Pilgrims in 1620, and that by the beginning
of the nineteenth century peach trees were widely distributed
from Massachusetts to Georgia. There appears to be
evidence, in fact, that they were grown in Southern Canada
at an early date. In 1748 Peter Kahn! writing under date
of October 27 said, as quoted by Smith : *

“In the morning I set out [from Philadelphia] on a little
journey to New York, in company with Mr. Peter Cock, with
a view to see the country, and to inquire into the safest road
which I could take in going into Canada.” . . .

In a footnote, Smith states that :

“Later, when Kahn was in Canada, he notes the reported
occurrence of peaches in the southern parts of Canada, and to

the southwest in the Mississippi region, but makes no mention
of having himself seen them in Canada.”

1 “Travels into North America,”” by Peter Kahn; translated
into English by John R. Forster, F. A.S. Warrington: 1770, Vol. 1.

2 Smith, Erwin F., ‘“Peach Yellows; A Preliminary Report.”
Div. of Botany, Bul. 9, U. 8. Dept. of Agr. 1888, pp. 10-17.
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Early records of peach-growing in Canada evidently are
rare since the first note to come to the attention of the au-
thors of a recent bulletin from the Ontario Department of
Agriculture! bears the date of July 2, 1793. It is taken
from the diary of one Mrs. Simcoe of Niagara, Ontario, and
reads:

“We treated them with cherries, we having large May
Duke cherry trees behind the house and three standard
peach trees which supplied us last autumn for tarts and
desserts during six weeks besides the number the young men
ate.” The next record here mentioned appears in the journal
of a Captain Langslow who visited Niagara in 1817 and who
spoke of peaches being “very plentiful.” However, it was
not until as recently as 1890, according to these authorities,
that the planting of peaches became general in the province
of Ontario, and apparently but few have ever been planted
in Canada outside of this province.

Dating from the close of the eighteenth or early years of
the nineteenth centuries, the planting of peach orchards of
considerable size in different parts of the United States be-
came more or less common, though the commercial orchard,
as conceived of today, was an enterprise of later develop-
ment. The planting of peach trees in Maryland a hundred
years ago was doubtless typical of what was going on at that
time in fruit-growing in other states. A few illustrations
in this connection will suffice. The first large peach orchard
in Maryland appears to have been planted by James Rob-
inson about the year 1800.2 It was located in Anne Arundel
County some twenty miles south of Baltimore. This orchard

! Clement, F. M., and Harris, A. G. ‘‘Peach Growing in On-
tario.”” Bull. 241, Ont. Dept. of Agr., July, 1916, pp. 1-2.
s Md. Exp. Sta. Bull. 72.
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consisted of 18,000 to 20,000 trees, all of which were seed-
lings. Those were days of peach brandy, and the entire
product of this orchard is said to have been used in making
this commodity. Within the next few years several other
small orchards were planted in the vicinity of Baltimore. It
was apparently not until later that commercial orchards
of importance were planted on the Eastern Shore of Mary-
land, but it is said that about 1830 an orchard of some 6000
trees was planted in Kent County, while about the same time
one of 50,000 trees was planted in Cecil County along the
Sassafras River, and from time to time others were put out
at different points. Thus the industry developed, but com-
mercial peach-growing in the modern sense, in eastern Mary-
land, appears to have been developed during the past fifty
years, or since the Civil War. It probably reached its zenith
during the years from about 1875 to 1890, after which for
various reasons, but especially on account of the spread of
‘“peach yellows,” the industry declined. While there has
been something of a revival of peach planting in this part
of the country in recent years, there are some counties in
eastern Maryland in which there are now practically no
commercial orchards where once a traveler could hardly pass
beyond the view of one or more. In large districts nearly
every farm had its commercial peach orchard.

It would require many pages in which to write in full the
history of peach-growing in America. The industry has been
extended from time to time into new sections until there
is now not a state — hardly a county —in which peach
trees have not been planted. The development of peach-
growing in each important section has its own story, in many
instances it is a story of pluck and struggle and finally the
realization of a vision that came to the mind of some enter-
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prising personality. For the student of pomology, the
history of the growth and development of such an industry
holds a great fascination, but present purposes would not
be served by following this course farther. Enough has
been presented to show that the development of the peach
industry has been practically coincident with the growth
and development of the country itself since the beginning
of colonial times.




CHAPTER 11

ECONOMIC STATUS, AND EXTENT OF THE
PEACH INDUSTRY

THE peach is by far the most important of the “stone-
fruits.”” Plums (including prunes) and cherries are next
to the peach in the value of the crops in the United States,
although these fruits fall far below the peach in this respect.
According to the Thirteenth Census, the value of the peach
crop (including nectarines, which are negligible) for 1909
in this country was $28,781,078; of plums and prunes,
$10,299,495; and of cherries, $7,213,160. The apricot, the
only other stone-frult of commerecial 1mportance, for the
same year, was valued at $2,884,119.

YIELDS

The peach crop for 1909, as reported by the Thirteenth
Census, amounted to 35,470,000 bushels, of which more
than one-fourth, or 9,267,000 bushels, were produced in Cali-
fornia, with a value of $4,574,000. Georgia, the second
state, both in yield and value of crop, produced 2,555,000
bushels worth $2,183,000. Though the yield in New York
was under 2,000,000 bushels, the reported value was but
little less than that of the Georgia crop. The yield for Cali-
fornia in 1909 was about three per cent larger than the

estimated average crop for the years 1909 to 1916, inclusive.
13
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The estimated average crop for Georgia for the same period
was In excess of 4,000,000 bushels, the annual extremes
ranging from the maximum of 6,175,000 bushels in 1912 to
a minimum of 1,950,000 bushels the following year. Other
states of notably large average annual yields for this eight-
year period are Arkansas, Texas, Michigan, and New York,
in the order named. For these years, also, the estimated
average yield for the United States was 45,714,000 bushels,
as compared with 35,470,000 bushels for the Census year
(1909), the annual range in the crop during the period 1909
to 1916 being from an estimated yield of 34,880,000 bushels
in 1911 to that of 64,097,000 bushels in 1915. These figures
serve to emphasize the variability of the crop from year to
year in different parts of the country.

DISPOSITION OF THE CROPS

That the great bulk of the peach crop is used in the fresh
state, a large proportion of it being shipped from centers of
production to distant markets, is a fact too well recognized
to require more than passing mention. There are many
secondary ways, however, of utilizing the fruit, but only
two of them are of sufficient importance commercially to
call for attention here.

The drying of peaches has become a very important factor

in California within comparatively recent years. While .

formerly a large number of peaches were evaporated in the
eastern peach districts, the development of the dried peach
industry in California introduced an economice situation which
the growers in humid regions could not successfully meet.
The fruit is sun-dried in that state. In humid regions the
cost of the necessary fuel and evaporator equipment so in-
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creases the expense of drying that profitable competition
with the sun-dried fruit, in the absence of some compensat-
ing feature, is impossible.

The importance of this industry in connection with the
California peach crop is indicated in the fact that for the
five-year period 1912 to 1916! there were dried in that state
an annual average of 30,000 tons of fruit, or an equivalent of
120,000 to 150,000 tons of fresh fruit. During this period
the output of dried fruit ranged from 23,000 tons in 1913
to 37,000 tons the following year. The size of the crop in
that state, and the demand of the fruit for canning and ship-
ping fresh, influence the quantity dried.

The second method of utilization referred to is canning.

The figures in Table I give some idea of the importance
of the peach canning industry in handling the California
crop :

TABLE I. — NUMBER OF CASES OF FREESTONE AND CLINGSTONB
PEACHES CANNED IN CALIFORNIA IN DIFFERENT YEARS?

NumsER or Casps
Yzar ToraL
Freestone Varieties Clingstones

1911 738,400 1,352,725 2,091,125

1912 583,800 1,630,255 2,214,055

1913 768,750 1,629,800 2,398,550

1914 888,125 2,621,655 3,509,780

1915 667,375 2,149,375 2,816,750
Average: 729,290 1,876,762 2,606,052

1 Calif. Fruit News, Vol. 54, No. 1486 (Dec. 30, 1916).

2 Figures from Calif. Fruit News, Vol. 50, No. 1381 (Dee. 29,
1914), and Vol. 54, No. 1486 (Dec. 30, 1916).
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While canning is of considerable importance commercially
in several states, California is far in the lead of any other in
the quantity handled in this way. Many “freestone” peaches
are canned, but by far the larger proportion of the output is
is made up of “clingstone” varieties, which in some sections
are planted especially for canning, as are certain sorts planted
for drying.

Of the other states in which the canning of peaches is
an important factor in handling the crop, Maryland is
far in the lead, though falling much below California, as
is evident from Table II, which follows :?

TABLE II. — NUMBER OF CASES AND VALUE OF CANNED PEACHES
IN THE UNITED STATES AND IN CERTAIN INDIVIDUAL BTATES
PACKED IN 1909

STATE No. C&ni%o(gmnn Vuull)lng; é.‘,c;nmn
United States . . . . . 1,467,213 $3,753,698
California . . . . . . 1,149,590 3,013,203
Maryland . . . . . . 80,489 158,839
Migchigan . . . . . . 74,5695 175,386
Georgia . . . . . . . 71,931 156,282
NewYork . . . . . . 41,727 141,142

In no state, aside from those named in Table II, were
there canned in the Census year as much as 8000 cases.
There is much variation from year to year in the quantity
canned in the different states. For instance, in contrast
to the figures above given, there were packed in California
in 1904 2 but 744,715 cases, while in Maryland 352,244 cases

were canned — more than four times as many as were

1 Figures from Thirteenth Census (Crop year 1909).
8 Bur. of the Census Bull. 61, Census of Manufactures, 1905.
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packed in 1909 — and in New Yeork but 10,000 cases were
put up as against more than 40,000 in 1909. On the other
hand, in Michigan there was a difference of only a very few
thousand cases in the two years.

A comprehensive survey of the economic status of the
peach industry would require consideration of the capital
invested in the orchards, packing-houses, and other equip-
‘ment used in growing and handling the crop on the farm;
the baskets, carriers, crates, and the like used in packing
the fruit for shipment and their manufacture; the move-
ment of the fruit from the point of production to the market,
involving for a large proportion of the commercial crop long
railroad hauls; the wages paid in connection with all these
activities, including also the canning and drying of large
quantities of fruit; as well, also, the financing and manag-
ing of other enterprises that are directly or indirectly con-
cerned in the peach industry. But for the present purpose
this partial enumeration of the features involved will suffice,
even though there were available sufficient data (which there
are not) on which to base a concrete consideration of these
‘aspects. The investment represents many 1nillions of dol-
lars; the production and handling of the crop from the or-
chard to the consumer requires the annual expenditure of
millions more.

DISTRIBUTION OF PEACH PRODUCTION

While detailed statistics regarding production are lacking
for most countries, some idea of the wide distribution of
the peach and its importance in the economic affairs of dif-
ferent peoples can be gained by such statistics as have been
compiled. The following statements regarding peach-grow-

ing in different countries, aside from those relating to the
C
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United States, are an epitome of a recent bulletin published
by the United States Department of Agriculture.l

North America.

Unated States. — The most comprehensive statistical data
available regarding peach-growing in the United States are
those supplied by the Thirteenth Census (1910). There
were then 94,506,657 peach trees of bearing age and
42,266,243 not of bearing age. Table III shows the five
leading states on the basis of the number of bearing trees
in each; also the number of trees in each of these states not
of bearing age :

TasLE II1. — NUMBER OF PEACH TREES OF BEARING AGE IN THE
UNITED STATES AND IN THE FIVE STATES WHICH LEAD IN THIS
RESPECT, ALSO NUMBER OF TREES NOT OF BEARING AGE

Srarn No,Dumes or | No, Tamssxor | popy, No.
: 1910 Ack 1910
United States . . .| 94,606,657 | 42,266,243 136,772,900
Georgia . . . . .| 10,609,119 1,531,367 12,140,486
Texas . . . . . . 9,737,827 2,958,813 12,696,640
California . . . . 7,829,011 4,409,562 12,238,673
Arkansas . . . . . 6,859,962 2,884,927 9,744,889
Missouri . . . . . 6,588,034 1,404,429 7,992,463

It will be observed that on the basis of the total number
of trees in these five states, the order would be changed some-
what, Georgia following California. On the basis of the
number of trees not of bearing age the five leading states
would stand in order: California, Michigan (which had
approximately 3,000,000 non-bearing trees, this number

- 1 Ruddeman, H. D., ‘“Statistics of Fruits in Principal Countries.”
U. 8. Dept. of Agr. Bull. 483 (Feb. 14, 1917), 40. )
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being slightly in excess of the number of bearing age), Texas,
Arkansas, and New York (the latter with more than 2,200,000
trees not of bearing age).

There is no state in the Union in which peach trees do not
occur, the smallest number reported by the census in any one
state being 465 (including trees of all ages) in Wyoming.
The interests are on a commercial basis in approximately
thirty-five states, while in at least twenty-five of them they
are of sufficient magnitude to form an important factor in the
agricultural enterprises of those states. Moreover, there is
much variation from one decade to another in the status
of the peach industry in different regions. For example, in
certain valleys in the Northwest there have been large
peach interests, but the trees were planted mostly as fillers
in apple orchards. As the apple trees have attained the
age when they required all the space, the peach trees have
been removed, certain centers thus ceasing very largely
to be peach-producing points. In a similar manner, but
for different reasons, the industry in districts in some of the
older peach-producing states, where there were formerly
extensive orchards, has been discontinued. For instance, in
certain counties in eastern Maryland, where twenty to thirty
years ago almost every farm had a commercial orchard,
there is now practically no commercial peach-growing.

Canada. — The Census of 1911 reported 839,288 peach
trees of bearing age, with a yield in 1910 of 646,826 bushels.
Commercial peach-growing in Canada exists principally in
the lake shore districts of the province of Ontario, which
contain 794,192 trees of bearing age, leaving less than
15,000 trees in all other parts of the Dominion. In On-
tario there were also reported 890,455 trees not of bearing
age, thus making a total of 1,684,647 trees in that province.
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Mexico, Central America, West Indies. — In some parts of
Mexico, where the climate is temperate, peaches are grown
“to a limited extent but do not constitute any important com-
mercial enterprise. In the subtropical and tropical parts of
Mexico, Central America, and the West Indies, peaches are
of only negligible importance.

South America.

Argentina. — No more recent figures are available than the
Census of 1908 when 7,908,000 peach trees were reported.
Buenos Aires was the leading province in the production of
peaches, 32,017 acres, carrying 4,839,000 trees, representing
the industry. They are also grown in a limited way in the
regions of San Juan and Mendoza.

Chile. — No statistics available show the extent to which
peaches are grown in Chile, but they are more or less widely
planted. During the four years 1910-1913 the average
annual production of dried peaches was 2,365,000 pounds.

Uruguay. — The peach is a relatively important fruit
crop in Uruguay. In 1908 nearly one-half the acreage that
was in fruits was devoted to peaches, or 33,418 acres out of
a total of 68,125 in tree-fruits. The number of trees was
2,065,597 and the production 14,230,000 pounds. The peach
is one of the principal fruits exported, the others being
oranges, pears, olives, and cherries.

Perul — In some parts of Peru peaches are grown to a
limited extent, but they are probably all produced on seed-
ling trees and as a rule are of rather indifferent quality.
Commercially they are unimportant except perhaps for
very local markets.

1 From notes by W. F. Wight. Bull. of the Pan American
Union, Jan. 1914, p. 20.
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In the countries in South America not mentioned peaches
are grown, if at all, in such small quantities as to be a neg-
ligible factor in the fruit industry.

Europe.

Austria-Hungary. — Only fragmentary data regarding the
extent of fruit-growing in this country are accessible. The
average annual value of peaches exported during the period
1909-1913 was $13,000.

France. — The average annual production of peaches in
France for the ten-year period 1904-1913 was 31,967 tons,
or 1,332,000 bushels; for 1914 it was about 22,000 tons;
and in 1915 about 15,000 tons.

Germany. — In 1913 there were reported to be in Ger-
many 1,285,000 peach trees of bearing age and 735,000 not
of bearing age. During the five years 1909 to 1913, Ger-
many imported fresh peaches to the extent of an average
annual value of $485,000, obtained mostly in Italy, and
dried peaches and apricots, mostly from the United States,
with an average annual value of $748,000. According to
the Census of December 1, 1913,! there were in the
several provinces of Prussia, peach trees in number
as follows: in Silesia, 117,037; Saxony, 92,144; Rhine,
351,382; and in other districts not specifically designated,
495,595. -

Italy. — The statistics showing the production of “stone-
fruits” in Italy do not segregate the different kinds. The
average annual production for the five years 1909-1913 of
peaches, apricots, cherries, and the like was 117,000 tons:
126,000 tons in 1914 and 130,000 tons in 1915. For the
years 1909-1913 peaches were exported in average annual

1 Daily Consular and Trade Rept., Oct. 30, 1916, p. 390.
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value of $559,000. A very large proportion of the fruit was
shipped to Germany as above indicated.

Russia. — Considerable quantities of peaches are grown
in some parts of Russia, but no statistics are available.

Turkey! — No statistics are available, but according to
the report noted they are grown in a limited way in the
region of Constantinople, especially along the Bosphorus
and the Marmora Sea. Evidently the climate is not un-
favorable in some parts of Turkey for peaches; at least in
1911 more than 1,000,000 2 pounds of dried apricots were
exported. Doubtless, peaches could be grown wherever
the apricot succeeds.

Spain.—The latest official figures, which are for 1910, show
an area of 13,000 acres devoted to peaches, which yielded
(supposedly in 1910) about 21,000 tons of fruit. For the
years 1909-1913, peaches having an average annual value
of $23,000 were exported.

United Kingdom.— About 93 per cent of the acreage
devoted to fruit in the United Kingdom is in England.
Peaches, however, in the limited extent to which they do
occur are grown mostly in gardens and against walls. The
peach is used but little imr the United Kingdom evidently,
since the average annual value of the imports of both apri-
cots and peaches for the years 1909-1913 was barely more
than $200,000.

Asa.
Japan. — The average number of peach trees in Japan
during the five years 1909 to 1913 was about 6,330,000,

1 Reported by Consul General G. Bie Ravndal, Daily Consular
and Trade Rep., Dec. 13, 1915, p. 1020.
2T. 8. Dept. of Agr. Bull. 483.
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with an average yearly production for the same period of ap-
proximately 83,000,000 pounds. In 1914 the number of trees
increased to 7,100,000 and the yield was 86,500,000 pounds.

Formosa.! — Peaches were not grown in Formosa (Taiwan)
prior to the Japanese occupation, but since then they have
been planted in limited numbers especially in the northern
part. For the years 1910 to 1913, the number of trees ranged
from 40,000 to 46,000; in 1914, it was about doubled.
During these years the yield has averaged about 500,000
pounds annually.

Persia. — A wide range of fruits is grown in Persia which
includes peaches, apricots, plums, dates, grapes, and oranges.
The importance of the fruit industry is indicated by the
fact that for 1909-1913 the quantity exported averaged an-
nually more than 60,000 tons, valued at $7,000,000. No
separate data for peaches are available.

Africa.

British South Africa. — Only fragmentary figures are
available. These show the value of peaches exported in
1914 to have been $44,000.

Tunis. — No data on peaches are available. This fruit
is enumerated in a list, which includes all the principal de-
ciduous and subtropical fruits, as being grown there.

Oceania.

Australia. — Peaches are grown more or less widely in
various parts of the Commonwealth. The average annual
production of nectarines and peaches (these fruits are com-
bined) for the season of 1912-1913 was 924,000 bushels.

! Huggins, H. C., Vice Consul, Daily Consular and Trade Repts.,
June 3, 1916,
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In the foregoing sketch of the distribution of peach pro-
duction, a general view of the importance of this fruit in
the principal countries of the world is presented. No at-
tempt is made to give minute details; the peach is of local
importance in many regions that are not named in this enu-
meration, but so far as known those in which the fruit enters
into commerce in any important way are included.

WHO WILL SUCCEED IN PEACH-GROWING

This is a very pertinent and wholesome question for the
one who is beginning to consider the problem for himself.
Not every one will succeed who plants a peach orchard, any
more than does every one succeed who tries to run a bank,
or to practice law, or to conduct a mercantile establishment,
or to preach a sermon. The “ personal equation” is a mighty
factor in the economics of any enterprise or in any line of
human endeavor, but perhaps in no other line more than
in fruit-growing.

Commercial peach-growing is a highly specialized farm
enterprise, and for one to succeed in it above mediocrity,
he must possess the ability to become a specialist. The
love of financial gain which such an enterprise is expected
to return will not of itself be a sufficient inspiration to win
success. The grower, in addition to this, must have some
real aptitude for the work. Without it he is not likely to
devote to the problems the continuous and intelligent con-
sideration, the energy, foresight and good judgment that
are essentials of success; or if he is thus able to bring into
play sufficient acquired ability to attain in a measure the
desired end, the work is only drudgery and his one reward
is the accumulated profits, with but little joy in the process.
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The answer to the question “Who will succeed?”” is in
the substance of the admonition given to a class of horti-
cultural students by one of the best-known grape-growers
of his time, In a state of large grape interests, when he said :
“To succeed In grape-growing one must love his vines. He
must feel that they are glad to see him when he goes into the
vineyard in the morning and that they are sorry when he
leaves them at night.”” With such a sentiment for his in-
spiration a peach-grower will gain satisfaction from his
endeavor, which is more than financial gain, and it will
help to insure the latter.

One is also to consider the location in which one lives,
the soil, and climate. Success or faillure may turn on the
farm scheme, what part the peach crop shall occupy among
other crops, how it is related to the subdivisions of the busi-
ness, to the labor supply, to horse help, and to many other
questions. Only rarely does it pay to grow peaches ex-
clusively, as a separate business; even then, the business is
full of risks. To the vast majority of peach-growers, the
business must be only one part of a plan of farm manage-
ment, utilizing much of the general capital and equipment
of the place and footing up at the close of the year with the
other farming enterprises.



CHAPTER II1

LOCATION AND SITE OF THE ORCHARD

THE material success of a commercial peach orchard
depends in a large degree on its location and site. The
standard by which the success of a commercial orchard is
measured is a money standard. Such an orchard is suc-
cessful in the degree in which it yields the owner dollars and
cents. A home orchard fulfills its purpose if it produces a
supply of fruit for family use. The measure of success in
this case is not that of financial gain.

It is not enough that a commercial orchard produces fruit,
even abundantly and regularly, as it may be expected to do,
other things being equal, if it occupies a good site. The
location must be such that the fruit can be marketed or
otherwise utilized to advantage. On the other hand, the
location may be admirable, but the site so unsuited to the
purpose that the trees fail to produce well. Either condi-
tion is disastrous according to the standard that a commer-
cial orchard is successful in proportion to the financial prof-
its that accrue from it.

While some factors are common to both location and site,
others are peculiar severally to each. The location is general.
It is the place of an orchard on the map. It concerns the
relation of the place to natural objects such as mountain

ranges, valleys, or bodies of water; and to the town, the
26
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shipping station, the transportation facilities, and inciden-
tally to the markets. The location of an orchard is its
geography.

The site is specific. It has to do with the exact spot on
the farm occupied by the orchard — the land on which the
trees are planted.

All over the country wherever peaches are grown, there
are orchards (and many, of which the epitaphs have dis-
appeared entirely) that tell the sad story of poorly chosen
locations and sites. Not infrequently orchards are planted
and cared for with all due regard to the essentials of good
management, only to demonstrate in later years that faulty
location or site or both make success impossible. Thus,
it follows that the future of an orchard is determined in no
small way by the wisdom and discrimination exercised pre-
liminary to the actual beginnings of the enterprise. The
factors having to do with the selection of locations and sites
call for further consideration.

LOCATIONS FOR PEACH ORCHARDS

Locations should be chosen with reference to the geo-
graphical range of the species, the climatic conditions which
obtain, their accessibility to the markets, the community
interests, the economic conditions, and in many instances
the sequence in which the varieties one desires to grow will
ripen in comparison with those shipped from other locations
or regions and with which competition may be experienced.

Locations with reference to range of the species.

The peach is distinctly a temperate-zone fruit and within
that zone in its numerous varieties it has a remarkably wide
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range which in North America extends from southern Canada
in the region of the Great Lakes and in British Columbia, on
the north, to Florida, southern Texas and even into the higher
elevations in Mexico, on the south, and from the Atlantic
to the Pacific oceans. However, within these geographical
boundaries there are many limitations and restrictions that
rather definitely fix the local distribution. The most potent
limiting factor is climate, of which temperature is the most
important element. The cold of winter limits extension
northward, while the heat of the subtropical sections limits
the extension southward, and in parts of the western Great
Plains area the limiting factor is a combination of moderately
low winter temperatures, a scanty moisture supply, and
sometimes desiccating winds.

Locations with reference to climatic conditions.

The one leading question habitually asked by the prospec-
tive but inexperienced peach-grower, when considering a loca-
tion, is whether the soil is adapted to peaches. This is asked
in the belief that if only the soil is suitable, the fitness of a
location for the purpose is settled. The soil is important
with regard to the site, but not fundamentally so with regard
to location. The climate is the primary factor, so far as
growing the fruit is concerned.

The general facts have been stated. Further amplifica-
tion will serve to call attention to other important considera-
tions that are more or less local in their application.

Unfavorable temperature conditions are represented by
different extremes. A region in which the winter minimum
is 20° below zero is too cold for peaches when the object
of the planting is financial gain. The fruit-buds would be
killed too often for an orchard so located to be profitable.
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In fact, when the temperature drops lower than-—10°,
commercial peach-growers begin to speculate on the chances
of a crop the coming season. On the other hand, one fre-
quently hears of a peach tree passing through a temperature
of 30° below zero or perhaps even lower and still producing
some fruit the next season. The condition of the tree at
the time such extreme temperatures occur determines to
some extent the results. If the buds are perfectly dormant
and the trees vigorous and thrifty, the effects of an adverse
temperature are much less serious than when opposite con-
ditions of tree and buds prevail. Moreover, a menacing
temperature may cause little or no damage to the buds if
its period of duration is short, when at another time a tem-
perature even less severe will cause great loss if it lasts for a
considerable length of time. It may be noted that in case
of injury, the fruit-buds are the first to be affected. The
tree usually will withstand without injury considerably
lower temperatures than the fruit-buds.

In contrast to locations that are limited by too great cold
in winter, those limited by subtropical temperatures require
mention. While the varieties of certain races of peaches
can be grown where the climate is very mild all the year,
they do not thrive where it is not sufficiently cold, for a short
period at least, to induce a dormant condition. Thus it
follows that the southern extension of peach-culture, as
well as the northern, is limited by temperature, but by the
opposite extreme. .

Even more important, perhaps, than either of the ex-
tremes of temperature mentioned is a combination of com-
paratively mild extremes at certain periods. For example,
in certain sections of the country, including some in which
large peach interests have been developed, very mild spells
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of weather are apt to occur in January or February, alter-
nating with periods of seasonable winter weather. So long
as the latter continues, the peaches are safe, but with the
occurrence of the warm spells the buds swell enough to be-
come tender and are killed later by lower temperatures
which are not unseasonable, and which would cause no in-
jury with the buds in a dormant state. The loss or partial
loss of crops from this combination of temperature condi-
tions is more serious, perhaps, in the southern peach dis-
tricts than is the loss from extremely low temperatures in
the northern districts, and in which disastrously warm
periods in winter rarely occur.

Another factor of temperature that sometimes causes
great loss to peach-growers is late, or untimely, spring
frosts that occur during the blossoming period. Some
regions are rendered unfit for commercial peach-growing
by the frequency with which the blossoming period of the
trees and the occurrence of killing frosts coincide. Other-
wise, good crops of fruit could be produced in them with
reasonable regularity. Regions having low altitude, or
level topography, either of which may presage poor atmos-
pheric drainage, and in which the climatic conditions com-
monly induce early blossoming, are very apt to be poorly
adapted to peach-growing for the above reason. Obviously
a prospective peach-grower in seeking a desirable location
should aim to correlate the spring frost factor with the
average blossoming dates of peaches in any locality that he
may consider. If it is found that in a locality the average
date of last killing frost in the spring occurs during or
after the average dates of blossoming of peaches, it becomes
apparent at once that frequent loss of the crops might be
expected should an orchard be planted there, unless it oc-
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cupies a site less subject to frosts than the general average
of the region.

It is true, of course, that practically all the important

peach-producing regions suffer losses from time to time from
adverse temperatures. The fruit-buds are killed by an ex-
ceptionally low winter temperature, or as a result of an un-
usually warm spell during which the buds start enough to
become tender, or by a frost or occasionally even a freeze
that comes after the trees are somewhat advanced in the
spring. Sometimes even a snowstorm may come when the
trees are in blossom. This, however, may prove fortunate
in case of a freeze. If the blossoms are full of snow when
the freeze occurs, it practically insures a very gradual thaw-
ing of the frozen parts, and under this combination of con-
ditions enough buds may escape injury to make a profitable
crop of fruit. If, in addition, it remains cloudy until thaw-
ing is completed, surprisingly little injury may actually
occur.
A location having a relatively high elevation is generally
to be preferred to one having a low elevation. This factor
has special significance, however, with regard to selecting
a site and it is considered at greater length under that
topic.

In further consideration of the climate in its relation to
suitable locations for peach-growing, reference needs to be
made to the influence of large bodies of water on local cli-
matic conditions. However, to have an appreciable effect,
not only must the area of such bodies be large but the water
must be deep. Because the water warms up in the spring
more slowly than the atmosphere, it acts in effect as an im-
mense refrigerator, making the temperature in its immediate
vicinity colder than it is at points somewhat distant from
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it. For this reason, vegetation within the zone of this in-
fluence advances more slowly in the spring than it does out-
side of it. The tendency, frequently very marked, is for
the blossoming of peach trees situated within the zone to be
delayed until after the season of spring frosts is past.

In the fall, frosts are delayed in a similar manner, except
~ that the large body of water, having absorbed much heat
during the summer, cools off more slowly than the atmos-
phere, and henice tends to keep the temperature within
its zone of influence warmer than it would otherwise be.
In some cases the winter temperatures are also modified
by large bodies of water, even though they may be frozen
over for long periods.

It is because of these reasons that peaches are grown with
marked success, and injury to the crops by adverse tem-
perature conditions is comparatively infrequent in the
parts of New York and Ontario that border Lake Ontario;
in Ohio along Lake Erie; in southwestern Michigan on
Lake Michigan; and in some other districts which are ad-
jacent to large bodies of water. As a rule, the zone of in-
fluence of bodies of water, such as those named, is rather
narrow, usually not extending back from the shore more
than a few miles. However, the topography, and especially
the degree of the slope of the land from the water, deter-
mines very largely the extent of the area affected thereby.

A striking illustration of the ameliorating effect of water
is in the difference in the winter temperatures that prevail
on opposite shores of Lake Michigan. One of the most
regularly successful peach-growing regions in the United
States is a narrow belt along the lake shore in western Michi-
gan, the belt extending as far north as Grand Traverse Bay.
The winter temperature in this belt rarely drops much be-
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low zero, while on the opposite side of the lake in a corre-
sponding zone in Wisconsin peach-growing is prohibited by
the severity of the winter temperatures. The difference
is in the ameliorating effect of the water, which never freezes
over entirely, on the cold winds that sweep over it from the
North and West and which are unmodified as they reach the
Wisconsin lake shore.

Locations with reference to accessibility of markets.

The advantages that come from a location that is in
rather close proximity to a shipping station do not need to
be enumerated to become apparent. Such a location is not
only desirable but it is essential. Moreover, the restric-
tions in this regard are rather narrow. A haul of four or
five miles from the orchard to the shipping point has usually
been about the limit in the past and unless the roads over
which the fruit must be hauled are much better than those
in the country commonly are, the cost of delivering the fruit
to the station might represent an expense which would cut
seriously into the profits and which would place the owner
under a tremendous disadvantage in comparison with an
orchard located within a short haul of the station or loading
switch. |

Of course, where a peach-grower sells his fruit in a local
market, and personal deliveries are made so that the cost
of the haul represents the entire transportation charge, a
greater distance than four or five miles from the orchard
to point of delivery may not be impracticable, with good
roads, although distance is a great consumer of time and not
infrequently it is the limiting factor in marketing operations.
Even short hauls over poor roads are likely to prove ruinous
to the fruit.

D
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The coming of the auto-truck and improved roads tend
to eliminate distance as a factor, so that where both the auto-
truck and good roads can be combined, much longer hauls
to local markets and to shipping stations are not only pos-
sible, but much more practicable than formerly.

For most locations, accessibility of markets is measured
by the character of the transportation facilities available
rather than by the distance in miles between points of pro-
duction and the points where the fruit is marketed. De-
liveries to remote markets may be made in a shorter time
where the routes are direct than is possible where the dis-
tances to be covered are much less but transfers to several
different railroads are necessary.

If a location is served by more than one line of railroad,
it is usually advantageous to the shipper, whether the dif-
ferent lines are competing or make accessible important
markets that could not be reached readily with a single
line. Locations that have both water and rail transporta-
tion are likewise situated fortunately in many cases with
regard to placing perishable products quickly on the market.

In numerous instances the development of peach orchards
(as well as other fruit interests) has followed the building
of railroads through a section of country, and there are still
countless locations which are no doubt as well suited natu-
rally to peach-growing as those in which such enterprises
have been developed but which are not available for this
purpose in the absence of adequate transportation facilities.

Locations with reference to communaity inderests and economic
conditions.

Community interests may also be important in the

success of a peach orchard. If the orchards are com-
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paratively small, the individual growers may be unable to
load entire cars at any one time, whereas it is possible for
a community of growers to eliminate the necessity of express
or broken car shipments. And further, a community or
locality in which there are large peach interests attracts
more fruit buyers and sometimes, doubtless, more expert
laborers. The possibility of organization and coGperation
among the growers for mutual benefit in selling the fruit
and in purchasing supplies offers very definite advantages
in many respects which cannot be realized where the orchards
are isolated with regard to one another.

In locating an orchard, it should be anticipated that dur-
ing “peach season’ a relatively large number of laborers
are required to pick, pack, and handle the crop. The grower
should see to it before the location is finally determined on
that the community affords ample facilities for taking care
of the laborers, or else arrangements for housing and provid-
ing for them at the orchard should be included in the initial

plans of development.

Locations with reference to the ripening of the fruit.

The factor here involved is economicrather than pomologi-
cal in its significance. While many varieties of peaches are
in cultivation, there is probably no other fruit industry with
wide geographical distribution that is built up so largely
on a single variety as is the peach industry at the present
time. In practically all peach-growing districts in the United
States, with the exception of those in California in which
a number of different varieties are grown for special pur-
poses, and in the extreme South where a subtropical climate
restricts the choice of varieties, the Elberta has come to be
by far the most extensively planted of any variety. In
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many sections earlier varieties are grown to & limited extent
and in others both earlier and later sorts are grown. How-
ever, with but comparatively few exceptions other than
those noted, the main crop consists of the Elberta and as
this variety comes “in season” in its progressive sequence
northward, it virtually marks the end of the “peach season”
for the year in the more southern districts. In the practical
working out of the matter, the profitableness of peach-
growing in any location depends in no small measure on the
sequence in which the Elberta peach ripens there in compari-
son with its ripening period in other localities with which it
comes in competition in the markets. Thus, a location in
which the variety or varieties planted ripen during a period
when the markets are already fully supplied with fruit is
not likely to prove as satisfactory from a financial stand-
point as one in which the fruit ripens at a time when the
markets are not overstocked with fruit from other districts.
This factor is of much greater importance than is sometimes
supposed. Of course, something depends in this connection
on the selection of varieties. A grower is not restricted to
the Elberta, but its wide range of adaptability and its ex-
cellent shipping qualities are apt to give it first choice in the
average commercial orchard.

The accompanying illustrations, which show typical peach
orchard locations in different parts of the country, serve
to emphasize some of the important factors that have been
presented under this topic.

Plate I (Frontispiece) shows an orchard located in the Alle-
ghany Mountains. The location is representative of a large
region in which extensive peach interests have been developed
within the past twenty years. The elevation of the mountain
ridges insures good atmospheric drainage, and the rolling,
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broken topography of the individual sites is favorable to the
same end. In most of this region the land has been cleared
expressly for the planting of the orchards. Plate II shows a
region similar in much of its local topography to that in Plate
I. Itisa foothill location in California. Though the topog-
raphy is much broken, the orchards are irrigated.

These two illustrations are typical of the mountain peach
districts of the country which, because they possess in a high
degree the essential features of good locations, have proved
admirably suited to peach-growing.

ORCHARD SITES

An orchard site is the very piece of land on which the
trees are planted. The site has to do chiefly with the soil,
topography, elevation (relative rather than actual, though
both may be important), and local climatic conditions.
Obviously, some of the “location factors’” are also “site
factors.” In the latter connection rather detailed considera-~
tion is needful.

Sonl. .

It is current opinion that peaches should be planted on
sandy or some of the lighter types of soil. It is doubtless
true that such types largely prevail in some of the most
important and most successful peach regions, and that fruit
of remarkably high quality and color is commonly produced
on such types. It is likewise true that peach trees thrive
and produce good fruit on a rather wide range of soil types,
including some of the gravels, shales, loams, and even the

clays, if they are not so heavy and impervious as to be poorly
drained. However, soils that induce an extremely heavy
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growth of wood and foliage are apt to be objectionable be-
cause these results are not always conducive to the produc-
tion of the best crops, nor of fruit of the highest quality
and appearance. It is doubtless a fact, fully supported by
experience, that the well-drained warm soils preserve the
best balance between vegetative growth of tree and fruit
production. It obviously follows that such soils usually
represent the lighter types. The heavy types are likely
to lack adequate drainage.

In addition to the type as indicated by the surface, the
subsoil is of the very greatest importance — greater even
than that of the surface. The surface may have every ap-
pearance of being a good “peach soil”’ and yet the subsoil
be of such a character as to make the site quite impossible
for the successful production of peaches. For instance, a
thin stratum of soil underlaid by rock, as is shown in Plate
I11, makes a soil condition entirely unsuited for orchard pur-
poses. Under the most favorable moisture conditions, an
orchard planted on such a site may do well, but in times of
severe drought it is likely to suffer because the reservoir
of soill-moisture is so limited; in times of excessive rains,
difficulties resulting from poor drainage conditions are likely
to occur. Many orchards have failed because the soil
stratum above a hard pan or solid rock was too thin.

The surface soil can also be modified considerably by the
way in which it is handled, but the subsoil admits of only
slight, or even no modification, by ordinary means, except
perhaps as it may be changed by drainage, or by the growing
on it of deep-rooted plants such as alfalfa.

If the subsoil is very gravelly and porous, it is likely to
feel severely the effects of even moderate droughts and be
unsatisfactory on this account. The other extreme — a
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heavy clay subsoil —is likely either to be poorly drained or
so retentive of moisture as to induce a stronger growth of
wood and leaves than is desirable.

A soil, whatever the type, must be thoroughly well drained,
yet not droughty. It needs to be well supplied with humus,
otherwise its physical condition will be impaired, it will be
quickly affected by drought, and its fertility reduced below
an effective standard. Moreover, a soil should be moderately
fertile. One excessively rich in nitrogen is not to be desired
as a general rule, since 1t is likely to induce a superabundant
growth of foliage. On the other hand, the impression which
is somewhat common that a poor, unfertile soil is “good
enough for peaches” is erroneous. In districts where alkali
soils occur, sites should be selected with a view to avoiding
them. While peach trees will withstand a very limited
amount of alkali salts in the soil, they cause disaster if pres-
ent in large quantities. It is safer, therefore, to avoid them
entirely.

Topography, elevation, slope, and local climate.

While each of these factors has its individual bearing on the
problem and each is fundamentally important in selecting an
orchard site, their influences on the prevailing conditions are
so interrelated that they need to be considered together.

- With the soil problem settled, the outstanding require-
ment in choosing a site for a peach orchard is good atmos-
pheric drainage. It is often of greater importance even than
the soil on account of its relation to freedom from spring
frosts. That air of a given temperature is heavier than air
of a higher temperature is a most familiar fact. For this
reason cold air settles to the lower levels and frosts form in
“bottom lands” when higher up on the slopes above the



40 Peach-Grounng

“bottoms” none occurs and perhaps tender vegetation is
green for days or even weeks in the autumn after all but
the hardiest plants in the low places are dead from
frosts.

The stratification of air according to its temperature is
visualized in a remarkable manner in Plate IV. It shows an
orange tree injured by a low temperature in December, as
it appeared the following February. It is well known that
when green foliage is entirely killed by a sudden and very
severe freeze or frost, it will dry up on the tree and may
cling to it for a long time; whereas a temperature that is
barely low enough to kill the foliage will result in the leaves
dropping at once. These conditionsareindicated in Plate IV.
The leaves on the lower branches were so severely frozen
that they dried up and remained on the tree. The stratum
of air having this severe temperature apparently extended
from the ground to a level just above the height of a man’s
head. In the middle section of the tree, the temperature
was low enough only to cause the foliage to drop, while at
the level of the upper third of the top no injury is apparent.
Thus, within the height of the tree there were strata of air
having three different temperatures, each resulting in a
different expression in terms of tree life. In reality these
results were due directly to differences in elevation.

The same expression is indicated in Plate III. The orchard
is situated on the slope of a mountain ridge. The illustra-
tion was made early in the morning when there was no wind,
but a current of cold air settling down the slope to a lower
level is carrying with it the smoke from a burning stump.

Attention may now be called to the fact that topography
refers to the general conformation of the surface. In ref-
erence to orchard sites, it has to do with the physical fea-
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tures of the land. Sites where the topography is rolling and
broken, as those suggested in Plates I and II, have better air
drainage and sometimes better soil drainage than where the
topography is level as suggested in Plates V and VI. There
is no lower level into which the cold air can drain from these
sites. The topography of the sites in these two illustra-
tions is similar, though the elevations above sea level and the
general locations are very different. Plate V shows an or-
- chard site in the east central part of Georgia where the ele-
vation above sea level is about 500 feet; Plate VI, a valley
orchard in Colorado with an elevation of about 5000 feet
above sea level.

It needs to be emphasized that a high elevation above sea
level in itself does not signify good atmospheric drainage.
The relative elevation of the site compared with the sur-
rounding area is of real importance.

From the standpoint of good air and soil drainage, sites
along the slopes of mountains where the contours are regular
as in Plates III (top) and VII (bottom) are ideal, except
the steepness of the slope which makes tillage, spraying, and
other orchard operations difficult and more expensive than
where the site is more nearly level. Extremes in steep or
broken topography need to be guarded against. While a
topography like that shown in Plate VII has its objections,
the soil and subsoil are of such character that erosion does
not occur. Many types of soil would wash irretrievably
under such conditions, and where the surface is too uneven -
the inconvenience in carrying on necessary orchard operations
is excessive. Therefore, although a broken topography is
much more to be desired than a dead level, for reasons
given, there is a limit in this direction beyond which the
disadvantages more than equal the advantages.
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Other sites suggestive of good local atmospheric drainage
are shown in Plate VIII. These orchards are in a valley loca-
tion in Colorado where plantings have been made on small
megas at three or four different elevations above the floor
of the valley. In the light of the foregoing discussion, it is
apparent that frosts might do serious damage in the lower
orchards while those on the higher mesas would escape
entirely.

It remains now to state that both topography and eleva-

tion in their relation to orchard sites are expressions pri-
marily. of very local, though often very potent, climatic
differences. If an orchard site having a relatively high ele-
vation produces more regularly than one with a lower ele-
vation, other things being equal, it is because of the local
climatic differences which are incident to the different ele-
vations. Thus it is that the elevation factor is funda-
mentally a climatic factor in its relation to orchards.

Where the topography is greatly broken, much care and
wise discrimination are necessary in selecting orchard sites
because of inequalities that may not be apparent on the
surface. Sites such as those shown in Plates I and I1are likely
to have “pockets” into which the cold air will settle, or the
soil may vary widely and be unsuited in some places for
orchard purposes, or for other reasons the problem of site
selection is likely to be more complicated than where the
topography is uniform.

Emphasis has been placed on the importance of relatively
high elevations, and in recent years their advantages in com-
parison with elevations that are low in relation to surround-
ing areas have been repeatedly and unequivocally demon-
strated by the frequent frost injuries in orchards situated
on the latter in contrast with the infrequent injury where
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orchards have been relatively high. Yet there are excep-
tions under certain conditions, though these do not in any
degree affect the prevailing preference for the higher ele-
vations.

Sometimes in periods of rather intense cold that are ac-
companied by high winds, the fruit-buds will be killed at
the higher points and escape injury at the lower places.

Another condition due to the modification of temperature
by elevation is suggested by what occurs repeatedly in the
orchard shown in Plate VII. Theorchard extendstothecrest
of the ridge, which is about 2100 feet above sea level. The
lower side of the orchard drops below the crest 400 or 500
feet, while the floor of the valley is several hundred feet
below the orchard. While the cold air obviously drains
from the orchard to the floor of the valley and during the
winter and early spring the temperature in the valley is
doubtless lower than at any point on the part of the slope
occupied by the trees, the warmest zone is evidently some-
where between the orchard and the valley floor. Not infre-
quently the trees in the lower part of the orchard blossom
two or three days earlier than at the upper side and there
is a corresponding difference in the ripening of the fruit in
some seasons. Thermometer records made at different
elevations along the slope show consistent temperature
differences that correspond with the behavior of the trees.

These phenomena might at first appear to contradict
the statements made above in regard to the importance of
relative elevation in orchard sites. They are in perfect
harmony, however, with the well-known fact that above
certain limits of elevation the air becomes increasingly colder
until the line of perpetual snow is reached in the higher
mountains, even though a tropical or subtropical climate

-
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may prevail in certain zones farther down towards the
valley. This line of reasoning applied to the orchard in
Plate VII suggests that were the mountain on which the
orchard 1is located some hundreds of feet higher, a limit of
elevation would be reached where the temperature factor
would preclude the growing of peaches and which would not
be counteracted by atmospheric drainage.

Yet another factor of some importance is slope or aspect
— the points of the compass towards which the site inclines.
The preferred slope for a peach orchard has been much
discussed, but cannot be settled in any dogmatic manner.
The question admits of no direct answer. No one slope is
preferable under all conditions and in all regions. In fact,
the influence which a particular exposure may have in the
success of an orchard is probably much over-emphasized
in the popular mind.

As a rule, it is doubtless safe to assume that a site having
a moderate slope in some direction is to be preferred for
orchard purposes, other things being equal, to one that is
level. One having a slope will usually have better drainage
of soil and atmosphere than a level area; but so far as these
factors are concerned in the abstract, one slope may be as
good as another.

An orchard that occupies a site which slopes away from
the prevailing wind may be afforded a certain amount of
protection therefrom in some cases, and in some regions
there are well-marked soil differences on the different slopes
of the ridges. These differences may be such as to make
one slope better adapted to peach-growing than another.

Probably in the minds of most fruit-growers the chief
difference between the slopes in their relation to fruit-grow-
~ ing is assumed to be a matter of temperature. That differ-
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ent slopes may have different temperatures seems to be made
evident in the common observation in many peach districts
by the rapldlty with which snow melts on southern slopes
in comparlson with corresponding northern slopes. But
this evidence is at the surface of the ground. A few feet
above the ground, where the air has perfectly free circula-
tion, the difference in temperature that may exist at the
surface on two opposing slopes, if they are not too steep,
largely disappears. Hence, the tops of the trees on different
slopes may be in essentially the same temperature even
though there are appreciable differences at the surface of
the ground. However, the slope factor is largely one of
degree, so far as it requires consideration in selecting orchard
sites. Peach trees on a site having a very steep southern
slope will usually blossom and the fruit will ripen somewhat
earlier than on a corresponding northern slope, but where
the differences in slope are only moderate their relative
influence on the time of blossoming and ripening is not very
marked. Whether early or late blossoming is desirable
is largely a local matter and depends primarily on the rela-
tive dates of blossoming and the usual occurrence of spring
frosts in any locality or on any site. The slope is, therefore,
fundamentally but another factor which goes to make up
local climate.

The local climate of a site may be influenced at times or
perpetually modified by still other factors. Its slope with
reference to the prevailing winds, the presence of shelter
belts, windbreaks, or natural barriers such as mountain
ranges, may have a modifying influence and where they
occur should be taken into account in selecting a site.

The best site, other things being equal, is the one where
the natural conditions are so combined in their favorable
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influence on the orchard that the latter produces abundant
crops with the greatest degree of regularity. An orchard
that is moderately but regularly productive, in the long run,
is much to be preferred to one that produces great crops at
irregular intervals.




CHAPTER 1V
PROPAGATION OF PEACH TREES

THE growing of nursery stock is a business quite distinct
from that of orcharding. While some nurserymen grow fruit
and some orchardists also produce nursery stock, the average
fruit-grower will usually find it to his advantage to purchase
his trees from one who is a specialist in the art of growing
them rather than to propagate his own. He will usually
obtain better trees thereby, and in the end probably they will
cost less. However, the fruit-grower ought to have a gen-
eral knowledge of nursery methods and practice, even though
he may not want to use that knowledge in the actual produc-
tion of trees. He will be the better able to handle his trees
if he knows how they are propagated. Moreover, it will
enable him to judge better the grades and standards of the
nursery stock with which he has to deal.

The methods by which peach trees are usually propa-
gated ar® simple, yet they involve many details requiring
careful attention. The disregard of any one of them may
prove extremely costly in the results. Propagation is almost
universally by budding on seedling stocks, the ordinary
“T” or shield-bud method being used. The various steps
in the operation from the growing of the stocks on which
the buds are placed until the trees are ready for delivery
is concisely described in the following paragraphs.

47



48 Peach-Grounng

STOCKS

Peaches are most commonly propagated on their own
roots, that is, on peach seedlings, and under most condi-
tions this is probably the best method. However, in some
regions, particularly in California, other stocks have been
used to some extent, it being claimed that the hard-shelled
almond produces a hardier, stronger tree, especially for
growing where the soil is very light and dry, than when prop-
agated on peach stocks. Formerly St. Julian and Myro-
balan plum stocks were used to some extent in California.
They were supposed to be better than peach stocks for
planting on soil that was excessively moist. However, the
peach top is likely to over-grow the plum root and to develop
a weakness at the point of union. For this and possibly
other reasons, plum stocks are not now much recommended.

Recently still another species has been receiving favorable
comment as a stock for peaches and some other stone-fruits.
This is the “wild peach of China” (Prunus or Amygdalus
Davidiana), seed of which in some quantity was introduced
into the United States from China in 1907 by the Federal
Department of Agriculture, although it was grown in this
country before that date. The following note relates to
the behavior of the plant at the Michigan Agricultural Col-
lege in the winter of 1887-1888 : “ Prunus Dandiana endured
the winter without injury so far as the wood was concerned,
but the flower-buds, of which there were many, were all
killed. A plant wintered in a shed blossomed profusely
April 28th, a very early date this season. If the tree had
been out of doors, where it must have bloomed earlier, the
flowers would have been nipped by frost. All the flowers
on the tree in question were imperfect, the pistils being
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undeveloped.” These earlier introductions need not be
further considered as they apparently have no relation to
the use of the species for stocks.

This peach (Prunus Dawidiana) is an excellent stock
to bud, as it “works’’ very easily and is not especially sensi-
tive to climatic changes during the summer; that is, the
bark does not set during ordinary periods of drought; it
1s a strong grower in some sections and trees propagated on
it make a vigorous growth when young, though it appears
to have a slight dwarfing effect on the ultimate size of the
tree. Moreover, it occurs in China where it seems to be
in a high degree resistant to drought and alkali.

Sufficient time has not yet elapsed since this species
was first used in this country as a stock to determine whether
the trees will develop weaknesses with age that are trace-
able to the stock, nor has its range of adaptability yet been
determined. There are other problems connected with its
use, but thus far favorable as well as unfavorable results
have been widely reported. The unfavorable results have
been due evidently to the stock not being adapted to the
conditions where grown. This emphasizes the necessity
of carefully determining its range before it is used com-
mercially. |

The Sand cherry of the West (Prunus Bessey:) has been
used in a very small way as a dwarfing stock, but its real
value and practicability as such are not yet determined.

The use of peach seedlings in propagating peaches so
largely predominates that the handling of them alone will
be given consideration in the further discussien of peach
propagation.

Peach pits, ot seeds, for use in growing stocks are obtained
mainly in two ways: from canning factories and from “nat-

- -
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ural,”’ that is, seedling, peach trees and orchards that abound
in the Appalachian Mountain districts and adjacent areas
of North Carolina, Tennessee, and certain other states.
The latter source is usually considered much the more pref-
erable. Pits secured at canneries may have come from fruit
produced on “diseased” trees — the disease most feared
being “peach yellows.” However, this disease has not
reached the Pacific Coast so far as known, and no serious
difficulties appear to follow the use of pits from canneries
in this part of the country. Pits of certain varieties, such
as the Salwey, are generally preferred. It may here be said
that pits from fruits that definitely show “yellows” will
very rarely germinate ; this may not apply, however, to pits
from fruits grown on the apparently healthy part of a tree
that is just beginning to show this disease on a part of its
limbs.

For many years the seedling peach orchards above referred
to as growing in some parts of the South have been favorite
sources for peach pits from which nurserymen have grown
their seedling stocks. The pits are gathered in the late
summer and early fall, frequently a bushel here and a half
bushel there, or in larger quantities as conditions may per-
mit, assembled at central points, as at a country store, and
subsequently taken over by nurserymen or others who
make a specialty of supplying peach seed to the nursery
trade.

The advantage claimed for the natural peach pits over
those from “budded varieties” is smaller size, greater uni-
formity in size, thus making machine planting easier and
more satisfactory, and also a greater uniformity and vigor

in the seedlings that grow from them in comparison with

those from cannery pits. Besides, the best grades of natural
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pits run about 7000 seeds to the bushel, while those from
budded trees may drop as low as 2200 to the bushel on
account of their larger size.

In planting the pits there is wide variation in the prac-
tices of different nurserymen and in different sections. Per-
haps the simplest method is when the pits are planted in
the autumn in drills where it is intended to grow the nursery
trees. When this is the case, the site needs to be selected
with discrimination. A thoroughly well-drained site is essen-
tial; the soil needs to be abundantly supplied with humus,
and fertile, otherwise the trees will not make adequate
growth. A heavy soil is objectionable, as is usually a very
sandy one. Moreover the soil must be deep, else the roots
will not develop well. The drills are usually placed 3§ or
4 feet apart. The pits may be dropped by hand 6 or 8 inches
apart in shallow furrows that have been opened to receive
them or the dropping may be done with a peach-pit-planter
— usually so constructed that it will drop two rows at once.
The quantity of pits used to the acre may vary from 7 or
8 bushels to a much larger amount, depending primarily
on the size of the pit. The usual type of peach-planter
will drop 150 bushels a day of the smaller sized seed.

The pits are planted about 1% or 2 inches below the level
of the surface. In covering, when planted in the fall, espe-
cially in the North, the rows are commonly ridged slightly
so that the pits are covered with about 3 inches of soil. In
the spring the ridges are leveled down, leaving the pits
covered with 2 inches or a little less of soil.

The moisture in the soil aided by the freezing (in the
colder parts of the country) will crack the pits during the
winter and early spring, and with the return of the growing
season the kernels will germinate,
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There are still other methods of handling the pits. One

of the more common ones is to “bed”’ them either in mid-
summer or in the autumn. If in the summer, it presupposes
that the supply of pits was procured the preceding season.
The current season’s crop of pits would not then be avail-
able.

Bedding is done about as follows with such individual
variations as different nurserymen may make: A well-
drained site for the bed is selected, where an excavation 12
or 15 inches deep is made. A convenient width for the bed
is about 6 feet since the center can then be reached readily
from either side; the length to correspond with the quantity
of pits to be bedded. Then the pits are mixed with a liberal
proportion of moist sand and filled into the bed, where they
are finally covered with 3 or 4 inches of sand. Or, instead
of mixing the pits with sand, the pits and sand are placed
in the bed in alternate layers about 2 inches thick and
finally covered with several inches of sand, as described
above. This is commonly called “stratification” of seeds.
It is a method used in handling many kinds of seeds and
nuts.

The bedding of the pits may be done in the fall instead
of in midsummer. Whatever the details thus far, the seeds
- are left in the bed until the next spring. The moisture and
the freezing during the winter will crack the pits the same
as when they are planted in the autumn where they are to
grow.

With the return of the “planting season’’ the next spring,
the kernels are separated from the pits and sand by sifting
or otherwise, and are then planted in drills and covered from
1 to 2 inches deep.

The advantages for bedding over fall planting are that



Propagation of Peach Trees 53

the conditions are under control in the bed, and a more uni-
form cracking of the pits may be secured. The kernels
being brought to view, the planting can be governed by their
condition and quality rather than by the appearance of the
pits alone. If many of the pits contain imperfect kernels,
it becomes evident and the planting can be gauged accord-
ingly. Thus it may be possible to secure a better stand
of seedlings by the stratification method than by planting
the pits in the fall where the seedlings are to grow.

The foregoing methods, or some incidental modifications
of them, are followed in the regions where the winter tem-
peratures are sufficiently low to freeze the pits, either when
stratified or planted in the autumn, the freezing aiding in
separating the pits along the sutures.

In the South, however, where mild winter temperatures
constantly prevail, peach pits are commonly planted in
September or October where the seedling stocks are to
grow, in the same manner as when planted in the fall in the
North. Or the seeds may be stratified in a bed with sand
in about the same way as in the North, but special attention
is given to keeping the bed moist, since the cracking of the
pits is dependent on the moisture alone without assistance
from the freezing, which is of very material aid in the colder
sections.

In the course of several months, usually in January and
" February, the pits will begin to crack open as a result of the
continuous influence of the moisture which surrounds them.
As soon as they crack in considerable numbers, they
are separated from the sand and planted as already
described.

Other southern nurserymen plant the pits in October
where they wish the seedling stocks to grow. However,
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many of the pits, when handled in this manner in warm
climates, do not crack the first season, hence do not germi-
nate. Therefore, the usual course by this method is to plant
the seeds more thickly than when planting kernels that have
been separated from the pits with a view to using the first
season’s seedlings the summer following the planting; then
by the second spring the seeds that did not grow the year
before will germinate. Thus two successive crops of seed-
lings are grown from the one planting and accordingly two
successive crops of nursery stock are produced on the same
piece of land. '

Thus it follows that, contrary to common belief, freezing
is not a necessary agent in the cracking of the pits, but if
they are soaked a sufficient length of time (it may require
several weeks or even months to soften them at the suture
if they are extremely dry and for the kernels to become so
plump from the absorption of moisture as to force them
open), the kernels will germinate the same as when the
pits are cracked by freezing. -

With the pits or kernels planted, by whatever method,
they should germinate readily in the spring with the return
of good growing conditions. Under favorable circumstances
the seedlings will grow rapidly, and before the end of July
a large proportion should be { inch in diameter at the sur-
face of the ground and large enough to begin budding. This
operation may be continued through July, August, and
into September, provided growing conditions are favorable.
In case of severe drought in midsummer, the bark may
“set”’ at almost any time during the months named for bud-
ding, and thus bring to an end the budding period for the
season unless growth is renewed later by the return of fa-
vorable conditions.
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BUDDING
Selecting the buds.

As previously stated, the peach is propagated almost
exclusively by budding, the shield or “T” bud method
being used. The buds for this purpose are taken from
the growth of the current season. They should be well
matured, hence those near the terminal end of the
limbs may need to be discarded, especially at the begin-
ning of the budding season. Furthermore, the buds
should be selected with great care both as to health and
vigor of bud and identity of variety. Special regard should
be taken for “peach yellows.” If buds are taken from a
branch that actually shows this disease developing, it is
probable that little if any harm will result subsequently
to the orchard since few of the buds are likely to grow,
or if they do start, they will not live long enough to reach
the orchard. But if buds are taken from the apparently
healthy part of a tree in the early stages of this disease, the
buds may be expected not only to develop into trees, but
in course to develop the disease themselves before they have
produced much fruit. It is, therefore, of the very greatest
importance that buds be selected from trees that are entirely
free from disease in every respect. The significance of this
admonition is now generally appreciated, though this was not
the case formerly.

And again, a wide difference in the bearing habits of
peach trees growing under identically the same conditions
is frequently observed. Some trees habitually bear heavy
crops of especially high grade fruit of the variety; others
may bear an undesirable grade; while others may be habit-
ually barren or nearly so. Investigations of such differences
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in the behavior of fruit-trees point strongly to the conclusion
that, in part at least, these differences are inherent tree
qualities and to the extent that this is true they are doubt-
less transmitted to trees propagated from them. While
the truth of this with regard to peaches has not been demon-
strated it appears to have been proved beyond reasonable
doubt with regard to citrus fruits.!

This matter has too great potential possibilities to warrant
its being ignored when propagating deciduous fruits. To
take advantage of it, buds for use in propagating peaches
should be selected from trees that bear the best crops of the
most desirable fruit of the variety and which produce them
with the greatest regularity.

Details of budding.

The details of budding are shown in Figs. 1 and 2. A
single bud is inserted on the seedling stock at a point just
above the surface of the ground, and for convenience in
cultural operations, the point of insertion is on the same side
of all the stocks. If necessary, the small branches that
have developed near the ground are stripped off before the
actual operations of budding begin.

As may be seen at “A” in Fig. 1, a vertical slit about
1 inch long is made through the bark of the stock and at its
upper end a short horizontal cut is also made. “B” in Fig.
1 shows the next stage, which is merely 4 with the bark
along the lines of the “T” slightly raised ready to receive
the bud. Figure 2 shows a “bud stick.” It is the end

1 Shamel, A. D., “Citrus-Fruit Improvement.”” Farmers’ Bull.
794. TU. 8. Dept. of Agr. Bull. 623, “ Citrus Fruit Improvement :
A Study of Bud Variation in the Washington Navel Orange,”” and
Bull. 624, having a similar title but relating to the Valencia orange.
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is used for this purpose. The twine is cut into pieces about
10 inches long and carried in small bundles of convenient

- size attached to the person of the budder.
Tying consists in winding the string closely,
but not tight enough actually to girdle,
about the part of the stock containing
the bud, passing it around usually three
or four times both above and below the
bud. This binds the parts together
firmly and holds the bud in perfect
contact with the tissue of the stock im-
mediately beneath the bud. Without this
close contact the bud and stock would
not unite.

Tying is done from the lower part of
the bud upward. It is accomplished by
passing the second turn over the free end
of the string, and continuing until the
parts of the wound are all brought closely
into position. The finish is similar to
the beginning in that the end is passed
under the last turn of the string about
the stock and drawn down tightly. Thus
both ends of the string are made fast
without the necessity of tying any knots.

Fio. 2. — A “bud. In commercial operations, the budder
stick”showingman- cuts the matrix and handles the buds,
ner of removing putting them in position in the stocks;

' a helper, commonly a boy, does the tying.
If it is necessary to remove the lower leaves or small limbs
on the stocks in order to expedite the budding, it should
not be done more than a day or two in advance, since it
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might cause the bark to “set” under some conditions if
done too long before the budding.

It is very important that the buds be kept in a perfectly
fresh condition after the sticks are taken from the trees.
The supply which the budder carries with him is usually
kept in a moistened piece of burlap slung across the back or
in a bag of some kind where the sticks can be reached con-
veniently, but only one is carried in the hand at a time,
unless the varying size of the stocks makes it desirable to
have in hand buds bearing shields of bark of sizes to corre-
spond with the stocks. Then a budder may carry in his
hand at the same time several bud sticks of different sizes.

The skill of budders varies greatly, as is often evident from
the varying percentages of failure which appear in rows of
stocks budded by different men; their deftness also varies
greatly. A rapid budder with a helper to tie will put in
2500 to 3000 buds in a day, occasionally considerably more,
but such budders are quite exceptional.

In ten to fourteen days after the budding is done, the bud
will have “taken,” that is it will have united with the stock
if it is to grow, or it will have become dry if it fails to “ take.”
At the end of this period (ten to fourteen days after budding),
the string is cut by passing a sharp knife over it on the side
opposite the bud. This is to prevent girdling the stock and
strangling the bud; but the bud should remain dormant
until the next spring, at least when the budding is done
during the period mentioned above.

In some sections, particularly in the South where the
growing season is very long, “June” or “summer” budding
is practiced to some extent. The stocks in those regions
where the season of growth begins early attain a sufficient
size to bud as early as June. Well-matured buds of the
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current season’s growth or buds from the previous season
that have been kept dormant by holding in cold storage
are used when “June budding” is used. The details of
the operation are the same as when done later, but thus
early in the season the buds should start into growth at
once iInstead of remaining dormant until the following spring.
In the far South, June or summer budding can be done until
about July 10, but later than this the buds will remain dor-
mant till the next spring.

By autumn such early budded trees should be large enough
to plant, though naturally not as large as those which have
an entire season in which to grow. Thus, in June
budding a year is gained in the nursery and some growers
find such trees eminently satisfactory. They should be
somewhat cheaper in price, of course, than the older trees.

The removal of the top of the seedling stock, the part
above the bud that has been inserted, is a detail requiring
care. In the case of trees budded at the usual time, the
seedling top is cut off the following spring about as the bud
which is to give rise to'the new top starts into growth — or
just after it starts. The cut should be made just above
the bud, leaving only so much of the wood above the bud
itself as may be necessary to prevent drying out. If too
long a stub is left, it will not heal over well. The point
of removal is shown in “E,” Fig. 1.

In the case of June budding, the seedling tops are removed
at the time the string with which the buds are tied is cut,
but any leaves or small branches that may develop from
points below the bud are allowed to remain until the bud
has made a growth of 3 or 4 inches, and then they are re-
moved. Plate VII shows a block of June buds in a Florida
nursery as they appeared about the middle of September.
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The budding was done about the middle of the preceding
June.

Some nurserymen in removing the seedling stock above
the bud, make two cuttings — the first some 3 or 4 inches
above the bud at the time growth is starting in the spring;
and the second, after the bud has grown a few inches. The
second cut removes the stub close to the bud. Less danger
of the bud drying out is claimed for this method. The same
thing is accomplished by cutting the stock partially off and
lopping it over for a time and later removing it entirely.

In nursery practice it frequently happens that the stocks
prior to budding do not grow uniformly in size so that it
becomes necessary to bud over a block a second time in
order to “work’’ the stocks that were not large enough at

first. The stocks on which the buds have failed to take
are rebudded at the time the strings are cut.’

Growing the trees from the bud.

The growing of the trees in the nursery is primarily a
matter of good culture. A fairly rapid growth is essential
to the production of high-grade trees. As in the case of
almost any crop where similar ends are in view, the soil
must be maintained in a fertile condition, and very frequent
tillage, especially during the early part of the season, is
necessary. If the growth which the trees are making justi-
fies it, tillage operations can be reduced somewhat toward
the close of the season. The trees must be so managed in .
this respect that they will ripen well for fall digging.

However, certain other details are necessary in order to
produce high-grade trees. As the bud on each stock starts
into growth, there develops from it a single shoot which in
turn becomes the leader or central axis of the tree. By the
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time this shoot has reached a height of 12 to 15 inches, small
side branches will begin to develop. From time to time,
until the height at which the head is to be formed is reached,
theseside branchesare removed, in order to produce a straight,
smooth trunk. These branches are tender and are usually
pulled or snapped off, since the wounds made by removing
them in this manner heal better and more smoothly than
when they are removed with a knife. Moreover, in rapid
work with a knife it would be difficult not to leave many
short stubs that would not heal well.

At the end of one season’s growth in the nursery, the
trees are ready for planting permanently in the orchard.
Those that were budded early in the summer and the buds
started into growth at once are usually referred to as “June
buds.”” Those that were budded later and the buds remained
dormant until the following spring are designated at the
end of the one season’s growth in the nursery as “one-year-
olds.”” These trees make up the great bulk of the peach
stock delivered by nurserymen for both fall and spring
planting, though in some sections “June buds” are con-
siderably in favor.

Dormant budding.

A method of dormant budding developed by Ness of
the Texas Experiment Station and described by Price!
is substantially as follows: At the point on the stock
where the bud is to be placed, a slip is cut extending
downward for about an inch and deep enough so
that a thin shaving of wood remains on the “tongue” or
flap of bark thus made. The tongue remains attached at

1 Price, R. H., *“The Peach,” Bull. 39, Tex. Exp. Sta. (July,
1896), p. 839.
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the lower end of the cut, but the upper half or two-thirds
is removed. The bud to be inserted is cut in about the
same manner as for shield-budding above described. In
putting the bud in position on the stock, its lower end is
placed under the portion of the tongue that remains and
then the bud is bound to the stock by closely wrapping it
with raffia or cotton twine in much the same way that the
buds are wrapped in shield-budding. In placing the bud,
however, much care must be exercised to bring the cambium
layers of the bud and stock into as complete contact as is
possible. If they are not in contact, no union of bud and
stock can occur. In due course the raffia or cord used in
wrapping the bud should be removed.

Though this method was apparently devised by Ness
working independently, it was found later to have been used
in Europe in its essential details at an earlier date. In
principle, it is a modification of patch-budding, though
that method is used generally when the bark “slips’’ readily.
The special advantage of this dormant method is that it
admits of budding when for any reason the bark of the
stock is not slipping. Price speaks of budding peaches by
this method in January, in which case not only the stocks
but the buds must have been dormant.



CHAPTER V
DETAILS OF PLANTING AN ORCHARD

THE essentials of a good location and a suitable site for
a peach orchard have been considered and the propagation
of peach trees has been discussed in some detail. In pre-
ceding chapters the relation of each of these factors to suc-
cessful peach production has been presented. In establish-
ing a peach enterprise, the planting of the orchard is logically
the next step. This part in the development of a project
is fundamentally a series of details. The grower may exer-
cise a wide range of personal choice and preference in work-
ing them out, but within that range there are numerous
requirements which must be fully and intelligently regarded ;
otherwise, costly mistakes which cannot be corrected later,
and which will reflect adversely throughout the life of the
orchard, are bound to occur.

. TREES FOR PLANTING
Varieties.

In the important matter of securing trees for planting
an orchard, the choosing of varieties obviously calls for
critical consideration. Several fundamental factors enter .
into the making of a wise selection. They include: (1)
adaptability to the conditions; (2) suitability for the mar-
kets where the fruit is to be sold or to the purpose for which

64
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it is to be used ; (3) sequence of ripening of different varieties
either in the same orchard or in relation to fruit from other
regions with which it may come in competition in the mar-
kets. Selection with reference to the latter point is of much.
greater import than is sometimes realized.

Amplifying these several factors, it is obvious that a variety
to be profitable must be sufficiently well adapted to the
conditions where it is to be grown to reach a good degree
of perfection In development, otherwise the fruit must
fail in the markets where it comes in competition with that
which is better. In many sections hardiness of fruit-buds
is a dominating consideration and in such sections varieties
should be selected with that in view.

If distant markets are to be served, it is of primary im-
portance that a variety possess good shipping and carrying
qualities. Some of the leading commercial varieties have
gained their prominence mostly on account of these qualities,
though their attractive appearance has been a factor.

Moreover, a variety to be of value commercially must
be highly productive, but for home use productiveness is
of minor importance, since the standard of its value is not
a money one. If need be, quantity can be sacrificed
for high dessert quality. There is also choice in varieties
for dessert purposes and for canning, drying, and other
uses.

When a grower is heavily engaged in the peach business
and desires to ship throughout the longest possible period,
it is important that his varieties ripen uniformly in contin-
uous sequence. Otherwise he cannot use his crew economi-
cally and to the best advantage. Unless his varieties are
well chosen, he may have several sorts ripening together and

consequently with a large quantity of fruit on some days
r
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and none at all on others. Or if he has only a few varieties,
it is important that they ripen at a period when the markets
are not overstocked with fruit from other sections with
which he cannot successfully compete. For instance, the
Greensboro peach in some parts of New Jersey ripens with
the Elberta in some of the peach sections of Georgia. They
commonly reach the same markets with the competition in
favor of the Elbertas. But some of the New Jersey growers
may feel that they can risk something on the Greensboro in
the chance of the Georgia crop being injured by adverse
climatic conditions. In the same manner the Salwey peach
was formerly an important variety in certain sections in
California, but it ripens with the Elberta in the Grand Valley
in Colorado. As the two varieties commonly reach the
-~ same markets with the competition in favor of the Colorado-
grown Elbertas, the Salwey now rarely occurs in the younger
orchards in these California sections.

The behavior of a variety in any location, that 1s, its
adaptability to the conditions where grown, is likewise a
very definite element in the problem of varieties. Varieties
respond differently to different conditions. Those poorly
adapted to the conditions where grown or to the purpose
for which they are desired may, therefore, if planted, fore-
shadow the failure of an orchard. The experience of other
growers in the locality, or in regions where conditions are
similar to those that may be in.question at any time, is the
best guide in this respect.

Tree grades and sizes.

It is a common opinion that nursery trees are good in
proportion as they are big, but for ordinary purposes this is
a mistaken idea. The opposite extreme is equally to be
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avoided. As a rule, medium-sized, thrifty, well-grown, well-
rooted one-year-old trees that are free from insect pests
and fungous diseases should be selected. It was stated,
however, in the chapter on propagation that “June buds”
were popular with some growers (page 62). This grade
of tree is not extensively planted, but it has proved
very satisfactory in some sections, more especially in the
middle latitudes and the South. The trees are light to
handle; as the nurseryman gains a year’s time in the use
of the land, he can sell them for less than yearling trees;
and under favorable conditions but very small loss occurs
in transplanting, and they are but little if any behind one-
year-old trees in bearing when planted at the same time.
As a rule June buds make a late growth in the nursery;
therefore, they should not be dug as early as one-year-old
trees sometimes are handled.

In California “dormant buds’ are sometimes planted.
They consist of the dormant buds that were “worked”
on seedling stocks the previous August or September and
which, if allowed to grow in the nursery another season,
would make the ordinary one-year tree. While these are
not much used, they are said to give good results under fa-
vorable conditions, especially in California.

Further reference to one-year trees which make up the
great bulk of those that are planted is needed. The dif-
ferent grades are commonly designated by the height of
the trees, as 3 to 4 feet, 4 to 5 feet, 5 to 6 feet. The size of
the trunk, or caliper, is sometimes considered and desig-
nated as follows: §, 4 to 5 feet; § up, 5 to 7 feet. Here the
fractions denote in parts of an inch the diameter of the
trunk just above the point of union of stock and bud, and
the whole numbers indicate the height of the trees. In the
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is composed of larger, more heavily branched trees than
the smaller ones; but they are more bulky and heavier to
handle, and it is a question whether they will develop into
any better trees ultimately than the medium-sized grade.
A larger percentage of loss in transplanting is likely than
when the next smaller grade is used. The smallest grade
(A) is composed of fairly good trees, but some of them may
be lacking in vitality or have poor root systems. Sometimes,
for the sake of reducing the first cost, a grower buys even
smaller trees than the 3 to 4 foot grade, but in most cases
this proves to be false economy. A few cents a tree of addi-
tional cost means comparatively little in the initial expense
of starting an orchard, but it may mean a vast sum later
in the life of the orchard in the better development of good,
vigorous trees. ‘

While it is of importance that the tops be symmetrical
and free from ungainly branching, which cannot be corrected
in shaping the trees when planted, the condition of the
roots is of even greater concern. They must be abundant;
there should be many fibrous roots, but everything in the
nature of “crown-gall”’ should be avoided. This is a corky
or wart-like excrescence, sometimes of considerable size, that
forms on the larger roots or on the crown of the tree just at
the surface of the ground. While there is a wide difference
of opinion and experience concerning the seriousness of
this trouble, it is by far the safer plan to discard trees so
affected ; the roots in any event are abnormal, and if planted
there is always the possibility that the trouble will develop
to such an extent as to affect seriously the vigor and dura-
bility of the tree. All trees showing crown-gall or abnormal
growths of any kind should be rejected. The risk is too
great to justify one in doing otherwise.
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Before planting an orchard, every prospective peach-
grower who has important interests at stake should form an
accurate conception of what constitutes good nursery trees
in every respect. He should thoroughly familiarize himself
with the appearance of the insects and diseases that are
recognized as likely to be disseminated on nursery stock,
and he should give particular attention to the character of
the roots and their freedom from diseases and insects. Pow-
dery mildew, bud mite, peach stop-back, and black peach
aphis are the more common parasitic troubles in the nursery.
These are discussed in the chapter on insect and disease
control.

Where to obtain trees.

It is often a problem with prospective peach-planters
whether to secure their trees from the North, from the South,
or whether their having been grown in some particular
section of the country is of material advantage in the future
value of the orchard. A good well-grown tree typical of
the variety, and which is free from insects, diseases, and
other defects, is such regardless of the place or section where
grown. The growing of trees having these qualities depends
on favorable conditions and proper management in the
nursery. These factors are not peculiar to any particular
section or sections.

The inherent qualities of a variety do not change when
the trees are grown in different regions. If the variety is
hardy, it will continue to be so; if it is susceptible to some
disease, it is not made less so by growing the tree during its
nursery period in some particular place or region.

Economy in transportation expenses suggests the wis-
dom of purchasing trees as near the place where they are to
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be planted as is practicable. Moreover, trees shipped long
distances sometimes suffer injury if they are not properly
packed or if they pass through severe extremes of tempera-~
ture while in transit. And, other things being equal, the
nearer the nursery is to the site where the trees are to be
planted the shorter the period of time during which they
are out of the ground. While this is not a matter of serious
import, it is sometimes well worth consideration. On the
other hand, differences in the price of trees of the same
grade offered by various nurserymen, the desire to secure
trees of some special varieties, or some other reason may
make it preferable to ignore the relative proximity of nurs-
ery and orchard site and to be governed by other factors
in placing the order for trees.

Furthermore, it is always a good plan to deal direct with
the nurseryman rather than with the traveling tree peddler.
It is never certain where or how the jobber obtains his stock.
It is, therefore, better business to deal with a permanently
established nursery, the success of which is dependent on
the character of service it renders its patrons. The jobber
or the peddler as a rule has no fixed place of business beyond
the season’s activities. He can move to new territory with-
~out loss of agsets.

TIME OF PLANTING

There is a wide range in the time when peach trees may
be planted in different parts of the country, the range de-
pending mostly on climatic conditions. No arbitrary direc-
tions as to the time can be given. In general, it may be
stated that in the northern latitudes, or wherever the winters
are severe, either from low temperatures, the prevalence

of much drying wind, or the habitual occurrence of other
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atmospheric conditions that induce high evaporation, plant-
ing in the spring as early as the soil can be put in suitable
condition and after the danger of hard freezes is past is to
be advised. But in the middle and southern latitudes and
in regions generally where the winters are mild and where
the fall season is favorable for working the soil until late,
the planting of trees at that season of the year is generally
successful and by many is preferred to spring planting.

The planting should be delayed until thoroughly well
and naturally ripened trees can be obtained, but before the
advent of really cold weather. In some of the milder parts
of the country, where the soil seldom freezes deep and
rarely remains frozen for more than a few days at a time,
peach trees are commonly planted at almost any time dur-
ing the winter, excepting possibly for a few weeks during
the coldest weather, when conditions are unfavorable for
working the soil.

Kyle! states that in Texas peach trees may be planted
from the first of November until the middle of March, with
a preference for the month of December because of the soil
and climatic conditions that usually obtain then.

Some peach-growing regions are virtually on the “border
line” between fall and spring planting. Whitten, who has
perhaps given this matter more experimental attention than
other investigators in this country, finds that in central
Missourl peach trees planted in the fall have made a better
growth the next season when the planting has been followed
by a favorable winter, but if followed by a severe winter,
the trees have dried out and winter-killed to some extent.
In southern Missouri, on the other hand, fall planting has
proven regularly to be preferable.

1 Tex. Exp. Sta. Bull. 80, p. 10.
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In Whitten’s work, late fall planting, that is, during early
December, has been much more satisfactory than earlier,
October 15 to November 15. This appears to be because the
roots, contrary to common belief, begin no action until
after the surface of the ground starts to freeze; and when
the trees are planted a month or six weeks before it gets
cold enough to freeze the soil, the trees dry out and lose
vitality. The late fall-planted trees start root action as
soon as those planted early, and they escape the period of
several weeks of desiccation suffered by the latter. It
appears even that trees transplanted late may endure a
severe winter better than when left in the nursery. It has
been suggested that the slight desiccation of the top which
doubtless occurs, even .when planted late, may give, indi-
rectly, a greater cold resistance to the tree.

In the milder sections, where the ground does not freeze
to the depth occupied by the roots, more or less root develop-
ment occurs all winter on newly planted trees. Thus, when
growing conditions return in the spring, the trees are in good
condition for immediate starting into growth with the roots
fully supporting it.

In case of spring-planted trees, the leaf-buds sometimes
begin to push before there is enough root action to support the
growth, thus resulting in a slow development of new wood
growth for a time. Yet in the colder sections of the coun-
try, spring planting only is possible as the trees if planted
in the fall would winter-kill.

Blake ! advises that fall-planted trees be cut back quite
heavily but not within three inches or more of the points
to which they will need ultimately to be cut back the follow-
ing spring. In the latitude of New Jersey both fall and

1N. J. Exp. Sta. Bull. 219, p. 13.
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spring planting are practiced, but fall planting can be de-
pended on only in well-protected locations and in the milder
part of the state. Fall-planted trees sometimes suffer when
on exposed sites by being whipped about by the winds.
The motion of the trees in the wind loosens the soil from
about the -trunk, thus allowing water to collect in some
quantity, which if it freezes may cause injury to the tree.

On the Pacific coast, where the annual climatic cycles
divide the year into alternating “rainy” and “dry”’ seasons,
the planting needs to be done with some reference thereto.
The condition of the soil and the complete dormancy of the
trees are the primary factors to be considered. Because
of the tendency for trees to grow very late in the season in
California nurseries, fall planting is not desirable. In many
parts of California, after the first rains have moistened the
soil well, usually early in January, the planting may be done
to advantage, though some soils may be too cold and uncon-
genial at that time to make it advisable. Planting is usually
deferred in such cases until early spring, though there is
then some danger of the trees starting into growth before
the soil reaches a suitable condition to be properly handled,
especially since the period is short in that state when peach
trees are thoroughly dormant.

It will thus be seen that the time of planting is a matter
that calls for discretion. It is another illustration of the
intimate relationship between climatic conditions and plant
life. The principles, however, on which the decision should
be based are fairly well defined.

HANDLING THE TREES WHEN RECEIVED FROM THE NURSERY

When received from the nursery, the trees are usually
packed in boxes if the order is large, or in bales or bundles







76 Peach-Grounng

The furrow or trench should be wide and deep enough to
receive the roots readily. The roots of the trees are placed
. In the trench with the trunks extending at right angles to
it and across the sloping or “land” side of the trench. If
the trees are tied in bundles, as is often the case, they should
be separated, at least the lower portions of the bundles should
be released, so that the roots can be parted sufficiently to
permit working finely pulverized soil very thoroughly in
among them. Otherwise, air spaces will exist and the roots
are likely to dry out to a serious extent.

If a large number of trees are to be heeled in at the same
place, it will usually be convenient to place them in closely
adjacent rows. When this is done, the trees in one row, for
convenience, may be covered with the soil which is removed
in opening the next adjacent trench.

Sometimes it is necessary to leave trees heeled in over
winter. It is then well to place them in a nearly horizontal
position, so that the entire portion of the trunks and even
some of the larger branches can be readily covered with soil
for the purpose of protection. Such protection is of par-
ticular importance in the colder peach-growing districts.
The soil should be made rather firm about the trunks and
roots, so that harbors for mice will be reduced to & minimum,
as well as to give the best possible protection to the roots.
In completing the heeling in, soil to a depth of several inches
should be heaped over the roots.

Perhaps the one exception to the rule for the immediate
unpacking of trees on arrival at their destination is when
the shipment has been made during a period of low tempera-
tures and the trees have been frozen in transit. The better
course to follow In such a case is to place the box or bale
without unpacking in a cellar where there is no direct sun-
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light, and the temperature is but very slightly above freez-
ing. Under such surroundings the trees will thaw very
gradually in a uniform temperature and with less danger
of serious injury as a result of the freezing than if handled
in any other way that can be suggested. Under some condi-
tions, as where no cellar having a suitable temperature is
available, the trees may be buried for a time before they
are unpacked. In either case they ought to be unpacked
and properly handled as soon as they have thawed.

If trees are received in a badly dried out condition so that
the bark is somewhat shrunken and shriveled, they can be
saved sometimes by burying them at once in moist soil
and allowing them to remain some days, or until the bark
has regained its normal condition and appearance. Sub-
merging them in water, especially running water, for a brief
period is sometimes recommended for a similar purpose.
However, every precaution should be taken to guard against
adverse temperatures or the drying of the trees in transit.
The methods of treatment suggested for such cases are
only “last resort methods’” which may prevent entire loss
of trees so injured.

PREPARING THE LAND FOR THE TREES

The ideal preparation of the soil where peach trees are
to be planted consists of deep plowing and thorough pul-
verizing with the harrow or cultivator. The preparation
should be hardly less thorough than for planting corn,
potatoes, or root-crops. It is also of the highest importance
that the soil be rich in humus. For this reason it is likely
to be an advantage if the site to be planted has recently
been occupied by clover, cowpeas, or some other green-manure
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crop which has been turned under. For a similar reason,
in part at least, newly cleared land, which in some sections
is used for peach orchards, gives excellent results. It has
not been depleted of its supply of humus.

Because the trees occupy but a very small portion of the
ground space, when first planted, there is always a tempta-
tion to set the trees with a minimum of preparation of the
soil, but it is doubtful economy to slight this operation. On
the other hand, some degrees of compromise may be resorted
to in this matter of the preparation of the soil and still not
defeat the end in view. For example, the removal of stumps
from newly cleared land is generally costly, except as it
can be done with the regular force employed in the orchard
and at times when other routine operations do not require
attention. Where such land is to be devoted to peaches,
it is practicable to remove the stumps from a narrow strip
along the line of each row of trees. This course admits
of a good preparation of the soil in the strips before the trees
are planted and thorough tillage throughout the following
season. Each season thereafter, the strip freed from stumps
should be widened with a view to extending the cultivation
accordingly. By the time the trees come into bearing,
the stumps should be fairly well cleared from the entire
area.

A thorough preparation of the soil before planting will
tend not only to make conditions favorable subsequently
for a good growth of tree, but the operation of planting will
be materially aided thereby. The holes can be dug better,
and the refilling, after the trees have been put in position,
can be done to better advantage when the soil has been
thoroughly and deeply pulverized than when less attention
has been given to its preparation. For a similar reason
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it is obvious that newly broken sod land cannot be as readily
fitted for the planting of trees as land that has been plowed
a sufficient length of time for the sod to become well rotted.

LAYING OFF THE LAND

The trees should always be planted in straight rows or
in some other definite and systematic order. This not
only makes a nicer looking orchard, and is worth while for
this reason alone, but any considerable irregularity in the
placing of the trees will cause inconvenience and annoyance
in caring for them.

Laying off the land consists in determining on and mark-
ing the exact spot where each tree should stand. There
are various systems of arranging the trees in the orchard:
the “square” in which the trees are so placed that any four
opposing trees in adjacent rows indicate the corners of a
square; the “alternate,” where the distances between the
rows and the trees in the row are the same, but the trees
alternate instead of checking in squares, each tree in the
row standing opposite the center of the space between two
trees in adjacent rows; the “triangular,” or “hexagonal”
system, as it is sometimes called, where the trees are arranged
as In the alternate system but each tree is equidistant from
every other tree. In this system the rows are not quite
as far apart as are the trees in the row, and thus the sides
of a triangle indicated by a tree and the two nearest it in
an adjacent row are equal. The term “hexagonal system”
is applied because a line joining any six trees surrounding
a seventh as a center forms a hexagon. By this system a
somewhat larger number of trees can be planted on a given
area of land than by any of the others and without placing
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them any nearer together than the distance between the
trees in the row.

Of these systems, however, the first one, planting in squares,
is used so largely in setting peach orchards that the others
require no consideration in detail here.

Dzistance between trees.

Obviously in laying off the land by any system, the first
decision must be in regard to spacing the trees. Common
distances are 18 by 18 feet, 18 by 20 feet, or 20 by 20 feet,
requiring respectively 134, 121, and 108 trees to the acre.
Closer planting is sometimes practiced, but it is rarely ad-
visable, while under some conditions 24 by 24 feet probably
does not allow the trees more space than they need. The
latter distances are perhaps used in California more often
than-in other parts of the country. Authorities in that state
advise never to plant closer than 24 feet apart each way
unless on sandy soil. Moreover, the topography of the land,
the fertility of the soil, the varietal characteristics of the trees,
and the preferences and convictions of individual growers, are
all factors to be considered.

When the site is a steep even slope, such as is shown In
Plates III and VII, the trees may stand a little closer together
in the rows running up and down the slope than in those par-
allel with the slope, since in the former direction each tree
1s somewhat elevated above its neighbor below and not as
much shaded as if standing on the same level.

The reason for allowing liberal distances between trees
is suggested in Plate IX. Thisshows a peach tree when about
five years old. Its branches spread 18 feet; its roots ex-
tended at least 36 feet. They were traced 19 feet on one
side and 17 on the opposite side. The branches of trees
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this size would have nearly interlocked between the rows
if planted 20 by 20 feet. And more than this, the roots
of adjacent trees would have overlapped and competed for
moisture and plant-food, long before the branches of oppos-
ing trees would have interfered with one another. In other
words, the roots of opposite trees are likely to crowd much
earlier in the life of an orchard than are the branches of the
same trees, when planted at the usual distances.

The distances between the trees decided on, any one of
several methods of determining the proper spot at which
to plant each tree may be used. Doubtless the simplest
and most accurate way is by the use of a surveyor’s compass
and chain. A crew of four men can do the work expedi-
tiously and well, one to sight the compass and align the
placing of a stake for each tree, two to handle the chain and
another to carry and drive the stakes at the proper points
as designated by the head chainman and in correct align-
ment as indicated by the man at the compass.

In the absence of a compass, if the land is fairly level,
a simple home-made device can be used. This consists
merely of two narrow strips of board 18 to 24 inches long
which are placed crosswise to each other at the center and
secured. A small nail is then driven through each of the
four ends of the cross thus made, care being taken so to
place the last nail that in sighting over the nail points length-
wise the lines of vision will be at right angles to each other.
This cross is then attached in a horizontal position, nail
points uppermost, to the end of a small stake of such length
that when stuck in the ground firmly enough to retain its
position the cross or “head’” will be at a height convenient
to sight over. This device is used in the same way that a

compass is used, the nail points serving as the crosshairs
G
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in the compass, and the two arms of the “head” taking the
place of the 90° turn of the compass. While the distance
which can be sighted with this arrangement may be limited,
it can be moved from place to place, and readjusted quickly.

However, the more common way of laying out a field
on the square system is as follows: A base line is run on one
side of the field. This may well be the line of the first row
of trees on that side. A stake several feet in length is driven
into the ground at each end of the line. About midway
between them a third stake is placed in line by sighting over
the two end stakes. If the row is very long or the land un-
even, it may be advisable to place several stakes at inter-
vals between the two end ones. Then in line with this row
of stakes the distances between the trees are measured off
and a small stake driven down to mark the spot where each
tree is to stand. Four men working together can do this
part of the work advantageously. Two members of this
crew carry the measuring rod, chain, or tape on which is
marked the distance between trees; a third aligns the chain-
men by sighting over the tall stakes previously set, while
the fourth carries the supply of small stakes and drives them
into the ground at the proper places as indicated by the head
chainman.

Then, in turn, border rows are staked out in the same
manner, running at right angles to the base row first located,
and finally a fourth row parallel to the first one and on the
opposite side of the field is staked out. If the field is irregu-
lar in shape, a square or rectangular block is staked out in
the manner described and the irregular corners and sections
filled in later.

If the field is very large, it may be best to stake in several
cross rows, with the tall stakes as described in locating the

—
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base line in the beginning. By following this course, there
are provided at least two stakes (and more if the cross rows
have been filled out) over which one may sight in aligning
the trees when they are being planted. The spot where
each tree in each row is to be placed may be marked in the
same way as described for the basal row.

A less accurate way of laying off land for an orchard, but
not infrequently used, is to strike small furrows with a light
plow along the line of the rows, the plowman being guided
as accurately as possible by conspicuous stakes placed at
intervals along the course of the rows as previously described,
and then checking in the opposite direction at the proper
distances in a similar manner, or perhaps by a man dragging
a heavy chain, the points of intersection of the furrows or
other marking being the approximate spots where trees
should be placed.

While there are various other ways in which an area may
be laid out for planting to trees, and perhaps under some
topographic conditions others would prove preferable, the
methods described may be suggestive.

Where the topography is very steep and broken, especially
if there is danger of the soil washing, it is advisable to run
the rows with the contours rather than to plant in squares.
When this is done it is impossible to follow any regularity
in placing the trees. With the rows following the contours,
it is obvious that the distance between them will vary ac-
cording to the irregularities of the surface. While it is pos-
sible to place the trees at a specified distance apart in the
rows, a compromise may be necessary in locating the rows
between conformity with the contours and such a departure
therefrom as can be made and yet afford protection against
washing in the management of the orchard.
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MAKING THE HOLES FOR THE TREES

Making the holes where the trees are to stand is a simple
matter, if the land has been well prepared, but it is never-
theless an important one. They should be large enough
to receive the roots without bending them from their normal
position and deep enough so that when filled the trees will
stand two or three inches deeper than they stood originally
in the nursery row. This deeper planting has no adverse
results unless the soil is very heavy, when about the same
depth as in the nursery row may be advisable. Fairly deep
planting insures, in a measure at least, against the roots
becoming exposed through the washing of the soil from the
trees or its being worked away in the subsequent tillage of
the orchard. Trees that are planted too shallow do not
thrive as a rule.

The inexperienced planter frequently raises a question
about the advisability of making the holes considerably
larger than the roots and filling in with rich soil. While
there can be no objection to doing this, it adds materially
to the expense of planting the trees, and there is probably
little to be gained by it if the soil is in suitable condition and
the subsoil is well adapted to the object in view.

The making of the holes is generally accomplished in one
or the other of two ways. After the site has been laid out
as described, men with shovels or spades, and picks if need
be, dig holes, or deep furrows are opened by running a plow
two or more times along the line of each row, thus throwing
out the soil and leaving but little more to be done with a
spade at the points where the trees are to be placed. By
the former method, if the ground is in good condition for
planting, a8 man should dig at least 100 holes in a ten-hour
day. Not infrequently a considerably larger number is
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dug. When the latter method is followed, it assumes that
the rows and the trees in the rows will be located mostly
by sighting over relatively tall stakes properly placed at
the ends of the rows, checking in both directions.

On account of the holes or furraws drying out badly, it
is probably better not to make them too far in advance of
the planting. |

The use of dynamite in preparing the holes where fruit-
trees are to be planted has been much advocated in recent
years. Some of those who have had dynamite to sell have
been particularly enthusiastic in claiming advantages for
it. This method, in brief, consists in exploding from a half
stick to a stick of low grade dynamite, a 25 to 40 per cent
grade, at the point where each hole is to be made, the hole
for the explosive being made with a crowbar or some other
similar implement, usually about 30 inches deep and large
enough to admit readily a stick of dynamite of the usual
size. The explosion is effected by use of a percussion cap
and fuse as when employed for other purposes. The ad-
vantages commonly claimed for this method are that the
subsoil is shattered, thus making it easy for the roots to pene-
trate it as they grow; it is pulverized, thus increasing the
area in which the roots may forage; it increases the water-
holding capacity of the soil; it assists in soil drainage and
gives benefits in other ways, — all of these factors resulting
in a smaller loss of trees through failure to grow; larger
growth, earlier fruiting, and still other advantages. Also,
it so loosens the soil as to render it possible to dig the holes
for the trees with a spade alone, no pick or other implement
for lightening the soil being necessary, and thus materially
lessening the labor and expense of excavating where the trees
are to stand. |



86 Peach-Growing

These claims in part may or may not be realized. Much
depends on the character of the soil and subsoil and their
condition. The condition of the subsoil at the time the
blasting is done is of particular importance. The great
danger of this method is that the claims made for it will
be accepted without the necessary qualifications that should
accompany them, and dynamite used without due discrim-
ination and in anticipation of its being effective in making
any sort of an impossible soil condition fully suitable for
peaches or other fruits. It may be questioned consistently
whether a soil that is inherently unsuited for peaches can be
adequately and permanently improved by its use, or whether
one that is well suited for peaches will be materially benefited
by it. Yet in some cases there has been some benefit in the
growth of the trees during the first year or two which is un-
mistakably traceable to the effect of the dynamite used in
preparing the holes. It is true also that the fitness or unfit-
ness of soils for the growing of peaches is relative. All de-
grees towards either extreme may exist, at least in theabstract.

Perhaps the one condition that is unmistakably amenable
to a beneficial effect of blasting with dynamite is where there
is a stratum of hardpan a few inches below the surface and
below which the subsoil is satisfactory and the conditions
otherwise favorable. The hardpan stratum can usually be
broken up with dynamite and the conditions thus materially
and perhaps permanently improved. On the other hand,
positive injury may and usually does follow if the subsoil is
too moist when the explosive is used and especially when it
contains considerable clay. Instead of shattering and pul-
verizing the soil the explosion creates a chamber, thereby
greatly compacting the soil within the radius of its effect,
thus making conditions worse than in the beginning.
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The advice commonly is to do the blasting some months in
advance of the planting so as to allow time for the soil to
settle. This may correct some of the troubles otherwise en-
countered, but the question that inevitably presents itself is
whether it is worth while in the long run to invite trouble in
this way. Whether the use of dynamite is advantageous or
otherwise is fundamentally a question of soil conditions, and
where used it must be done with keen discrimination if dis-
appointing results are to be avoided.

In the practical application of this method of preparing the
holes, results vary greatly. There are those who are con-
vinced by their experience in using it on a large scale that
it is & highly desirable practice. Others have gained nothing
from it. One extensive grower says, “We have used dyna-
mite but do not as yet see sufficient difference in the trees
to warrant the additional cost.”” Another grower, six years
after using dynamite in part of a planting of 20,000 peach
trees, affirms that : “The cost of dynamiting was three times
that of digging, and no difference in growth of trees planted
by the two methods developed. This experience coupled
with observation elsewhere leads me to believe that on good
peach soil no advantage will result from dynamiting the
holes.”

The results, in general, obtained by the New Jersey Ex-
periment Station in a series of experiments under different
soll conditions in several places in the state have been con-
flicting. In one case the blasting has been without ap-
preciable effect; in another, the results have been profitable
without question ; while with many trees differences in growth
in favor of dynamiting during the first two years after plant-
ing are equalized by the time the trees are five or six years
old. In some cases the trees planted in dynamited holes
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have at first developed larger and deeper root systems than
those planted in the usual way, but this appears to be without
important significance in soils that are suitable for peach-
growing. The situation is summed up briefly in the state-
ment that: “There are soil conditions where dynamiting is
beneficial for tree planting. There are other conditions where
no distinctly beneficial results would be obtained.”

In view of the conflicting results which are based on wide
experience in preparing the holes with dynamite, the ques-
tion of whether to use it or not is still an open one and must
be settled evidently on the basis of the conditions in each
case. The problem has been stated and some of the factors
that bear on it have been mentioned. The prospective
planter must know his soil if he is to handle it to the best
advantage possible.

PLANTING THE TREES

The grower has prepared his solil, Jaid out the site for plant-
ing, and has made the holes for planting the treesor is prepared
to do so as the work of planting progresses.

The details that have to do with putting the trees in
position in the places marked for them in laying out the site
are numerous and require careful attention but in execution
may be widely varied. The following presentation of de-
tails should be considered as suggestive only and to be varied
in practice as the individual planter’s condition and prefer-
ences dictate.

As stated in another place, one-year-old peach trees, that
is, those that have made one season’s growth from the bud in
the nursery, are generally used in planting peach orchards.

In digging trees from the nursery a considerable part of the
root system, especially many of the fine fibrous roots, is
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habitually left in the ground, and the larger roots that remain
attached to the tree are apt to be more or less broken and
perhaps bruised to some extent. In preparing a tree for
planting, all portions of the roots which have been mutilated
in digging the trees or injured by any other means should be
trimmed off, and long slender ,
roots, if they occur, are usually
cut off to correspond with
the length of the general root !
system. . i
Unless the trees are of the i
larger grades, all the branches ‘;
are commonly removed, leaving

f
only a single, unbranched stem. " ‘
This stem should be headed back ‘ f ‘

2

to correspond with the height at

which it is desired to form the

head of the tree. .
However, when the larger )

grades are planted, those which ¢

are 6 feet or more in height,

and correspondingly large in  Fie. 5. — The top of a well-

caliper, it is usually safer not 8rown one-year peach tree as it

came from the nursery.

to trim to a single unbranched

stem. There might, then, not remain enough buds which

would give rise to branches properly placed to make a good

symmetrical head. It is, therefore, wise to select from three

to five branches as well distributed about the main stem as

possible, from which to develop the head. The limbs thus

selected for the foundation of the top should be headed back

to short stubs, but on each there must be left at least one

well-developed bud to insure a starting point for the growth
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of the branch. With small and medium-sized grades, there
is little danger that an abundant growth of desirable character
will not develop from the main stem; yet there is an in-
creasing tendency with some growers to cut the branches
back to stubs instead of trimming the tree to a single stem
| when using even some of the smaller
sizes.

The pruning of large grade trees
when planting them is illustrated in
Figs. 5 to8. Figure 5 shows thetop
of a tree as it came from the nurs-
ery. The same tree with certain
branches selected as the foundation
of the permanent top and the dis-
carded part removed is to be seen in
Fig. 6. The next step with the
framework branches cut back to
stubs appears in Fig. 7, while Fig. 8
is the same as the one preceding

. 6.— Th : . s
inF%fL. O —ter °tht:°gr:231:‘; viewed from a point directly above

which are ﬁo form the perma it. The symmetrical arrangement
nent top have been selected ¢ (}o |imbs selected to form the

and the others cut away. .
permanent top is here seen.

In this case five branches have been reserved as the founda-
tion of the new top. Some growers of wide experience affirm
that three branches are sufficient and that a top formed of a
larger number of main framework limbs requires more prun-
ing, that it is more difficult and expensive to keep the top
well opened to sunlight and air, and for which there are no
adequate compensating features.

The top in Fig. 8 could have been reduced to three frame
branches by removing completely stubs two and four, or such
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other two as would result in a symmetrical spacing of the
limbs. A space of several inches between the stubs,

vertically up and down the stem, is desirable,
since a stronger tree will result than when the
framework branches all start from the trunk at
about the same height. |

In planting the larger grades of trees, the

tops obviously must be formed at a height
determined by the position of branches suitable
for the framework, but the common extremes
for heading peach trees as preferred by most
growers range from 12 to 18 inches up to 24 or
30 inches. Some, however, have favored forming

the heads within 6 inches of the ground, thinking
thereby to bring the bearing surface correspond-

. ) Fig. 6 with
ingly near the ground. But there are disad- the branches
vantages in forming the heads too low, of which ¥, Pack to

perhaps the most serious is in digging out borers.

The effect of pruning peach trees at different heights when

Fia. 8. — A
view looking
directly down-
ward on the
top of the tree
in Fig. 7.

planted has been investigated by Blake.! His
final summary of results affirms that “Peach
trees at the time of planting should be pruned
somewhat according to grade and the character
of the stock, and not according to some definite
height regardless of all other factors.” He
finds there is a fairly close correlation between
the size of the trees and the number of buds
that occur on the main stem at different heights
and that a tree will start into growth better and

will develop a better formed head the first season, if the main
stem is well supplied with buds just below the point at which

I1N. J. Exp. Sta. Bull. 293.
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it is cut back. The obvious suggestion is that in planting
peach trees the grower should treat each tree with some re-
gard to its individual qualities and characteristics rather than
by any arbitrary rule.

Sometimes after the roots are trimmed and before the trees
are planted, there is danger of their becoming too dry, es-
pecially the smaller roots. This danger can be largely elimi-
nated by puddling them. This consists in dipping the roots
in a puddle of clay which should be of such consistency that
a thin layer of mud will adhere to them. Such a coating
of mud will afford considerable protection against undue
drying out from unavoidable exposure to the sun and wind.
Every possible precaution, however, should be taken to pre-
vent exposure. Sometimes a large piece of burlap, kept well
moistened, 1s convenient to throw over the roots of trees that
are awaiting planting. .

However, in large scale operations it is a good practice to
haul the trees to the site where the planting is to be done with
the roots packed in moist straw in the body of a wagon, and
then to distribute them not much faster than they are planted.

The manner of staking out a site for making the holes has
been discussed in a previous section. The tall guide stakes

there described should remain in position until the trees are
planted. The present course of procedure presupposes that

the holes for the trees have already been dug.

In planting the trees, four men make a good crew. One
goes ahead, distributes the trees and prunes them ready for
planting. (The pruning of the tops can be deferred till later
if need be.) Another man places the tree in the hole, aligns
it in one direction by sighting over the guide stakes, or over
trees already planted, after the work has made some progress.
One of the other men aligns the tree in a similar manner by

H_‘ .
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sighting in the opposite direction, then the latter and the
fourth man fill the hole with finely pulverized soil, while the
one who is handling the tree works the soil in among the
roots very completely and packs it down firmly. When the
hole is filled even full, the tree, as previously pointed out,
usually should stand a few inches deeper than it stood in the
nursery.

. Special precautions should be taken in planting trees to
insure the close packing of the soil about the roots. Nothing
is so good as the fingers with which to work the soil in among
them, though very slightly moving the tree up and down after
a few shovelfuls of soil have been placed in the hole will help.
Usually tamping the soil with the feet from time to time will
effect such firming of it as is necessary.

A crew of four men working as above outlined should plant
at least 500 trees in a day of ten hours. Under very favorable
conditions, a particularly efficient crew may plant two or even
three times that number. However, when these larger
numbers are planted, the holes may not be filled completely
at the time, since if enough soil is put in place to cover the
roots well, the filling can be completed later and if need be by
less experienced men. Finishing the work should not be too
long delayed, especially if conditions are such that the soil
is losing moisture rapidly. Otherwise the roots may become
dry.

While the methods described above for preparing peach
trees for planting and the details mentioned are those
commonly followed, other practices are employed more or
less. One of the widest departures from common practice
is the “Stringfellow method”’ of root pruning in planting,
so called from the name of its discoverer and chief advocate,
the late H. M. Stringfellow of Texas. The distinguishing
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feature of the method consists in pruning off all the roots,
leaving only the merest stubs an inch, or even less in length.
The top of the tree is also cut to a single stem 12 to 18 inches
high. The most important claims for this system were ease
of planting, vigor and strength of growth, longer life, a more
downward course for the roots, and, because of the latter, the
roots less subject to the varying influences of heat, cold, and
drought.

In the early nineties, while this method was being some-
what strenuously exploited, a number of experiment stations
as well as commercial peach-growers made some compre-
hensive tests of it, in some instances planting a series of trees
with the roots pruned different lengths ranging from the
usual practice to the opposite extreme of the Stringfellow
method. In the main, the results were adverse for this
method, only the first claim being realized. Since the roots
were all pruned off to the nearest stubs, the holes were made
with a crowbar, and obviously with very small cost. Many
of the trees so planted failed to grow; others grew, but not
as well as those planted in the usual way. As a rule, the
method gave better results in the South than in the North.
In some sections in the South it has been used successfully
to some extent on a commercial scale. The results are -
summed up thus: “Reviewing all the data available, it
would seem that in certain localities, particularly in warm,
moist, loamy soils, the stub-root method of pruning back the
trees may give entirely satisfactory results, but station evi-
dence is generally in favor of less severe pruning. It has
been clearly shown, however, that leaving on all the long
roots of peach nursery stock is unnecessary and useless.”’!

1 Smith, C. B., ‘“Experiment Work with Peaches,’”’ in Ann. Rept.
Office of Exp. Stations, year ending June 30, 1906, pp. 416—419.



Details of Planting an Orchard 95

While in the experimental work many of the trees with stub-
pruned roots made good trees, one station in the South re-
porting that neither increase nor decrease of vigor could be
detected as a result of the practice, the weight of evidence is
in favor of leaving the roots at least 3 inches long and from
that up to 6 or 8 inches, unless previous experience in a given
locality and under known conditions has produced evidence
that the close stub-pruning is satisfactory.

Another departure from the usual course is in the planting
of “dormant buds.”” This method is sometimes used in Cali-
fornia ; rarely, if ever, elsewhere in this country. The
details of handling dormant buds as described by P. W.
Butler of Placer County, California, and quoted by Wickson!
are as follows : “Have the ground prepared and stakes placed
in position in the orchard in early February, if possible, and
begin the planting at once, while the trees are dormant in the
bud. Take no more trees from the nursery than can be
planted in half a day. Plow a furrow on each side of the
row, 6 inches from the trees, turning the soil from them, then
two men with heavy spades or shovels, one on each side of
the tree, can readily take it up without breaking many of the
roots; and what are so broken should be smoothly trimmed
with a sharp knife. Place the trees in a tub of water, near
where they are to be planted, and take them from it only a
few at a time. Put them in a basket or box and cover with
wet sack, that they may be kept moist until placed in the
ground.

“On planting, place the bud 1 inch below the level of the
ground but do not cover it until after it has grown to the
height of a few inches. The stock should be cut off at the
bud with a thin, sharp knife (not with shears, as is often done,

1 Wickson, E. J., * California Fruits.” (Seventh ed., 1914), p. 239.
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as the latter method will sometimes split the tree, when it will
take in moisture, and not heal readily).”

Wickson, in the same connection, states that some growers
do not cut off the stock until the bud has made some growth,
the stock being girdled above the bud to force the growth of
the latter. This gives the tender shoot as it puts forth from
the bud protection to some extent. The growing shoot may
even be tied to the stock for a time but the cutting off of the
stock should not be delayed too long else the wound made
thereby will not heal over entirely during the first season.
While dormant buds handled in this way require considerable
care, according to Wickson they sometimes outgrow one-
year-old trees planted at the same time.



CHAPTER VI
ORCHARD MANAGEMENT

THE usual operations that have to do with the main-
tenance of peach orchards include tillage, the interplanting
of crops, fertilizing, pruning, insect and disease control,
and In some regions irrigation. But little differentiated
from these operations are such more or less specialized fea-
tures of management as thinning the fruit, winter protec-
tion, heating or smudging to prevent injury from frosts
during the blossoming period or from other untimely tem-
perature conditions, ‘and other operations as occasion may
require.

While each of these major operations requires rather full
discussion in separate chapters, their inter-relationships
are so important and far reaching that brief reference to
them from that standpoint should be made in the present
connection. :

To a very considerable extent regularity of bearing,
productiveness, and longevity of the trees are a reflection
of good management, especially with respect to tillage,
fertility maintenance, pruning, and insect and disease con-
trol. The response made by the trees is nearly proportionate,
at least within certain limits, to the care which they receive,
the better the care and the wiser the management, the more
regularly productive during the longest period of time and
therefore the more profitable.

H 97



98 Peach-Growing

PERIOD OF PROFITABLE PRODUCTIVITY

Aside from the influence of good management on the period
of productivity, there are apparently regional influences
that are more or less potent. Under favorable conditions,
an orchard may produce considerable fruit in almost any
region in its third year, but on the other hand the fourth
season after planting is as early as most growers expect a
crop of commercial importance. If the trees fruit earlier,
the grower is merely that much ahead. But in the duration
of the trees there is a rather wide range. As above noted,
good care counts for much, since depletion from the lack of
tillage, neglect of pruning, impoverished soil, and the en-
croachment of insects and disease tend to shorten materially
the productive life of peach trees. In general, even under
good care, an orchard that has been planted twenty years
is regarded asold. Few orchards in factattain that age before
many of the trees are badly broken to pieces or otherwise
rendered of no aceount, and in some sections they are rarely
regarded as profitable after they reach the age of twelve to
fifteen years, the age being reckoned always from the time
the trees are planted. The stimulation of new wood growth
by tillage, fertilizing, and proper pruning, however, may add
a considerable number of years to what would otherwise
be the end of the profitable duration of an orchard.

Under the latter conditions and in some regions, an orchard
occasionally reaches the age of twenty-five years in a fairly
profitable state. An extreme case of this sort occurred some
years ago in one of the older peach-growing regions of the
country where an orchard which was then more than twenty-
five years old was not only in fairly good condition, but it

was the third peach orchard which had occupied the same
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piece of land without the intervention of other crops of im-
portance. Usually on account of the condition of the soil,
it is not regarded as good practice to replant an orchard
site with trees until after some time has elapsed and the
condition of the soil has been improved. Even the making
of replants after an orchard has reached bearing age is usually
a doubtful practice, though because of the unfavorable
competition of the young trees with the older ones, rather
than because of soil depletion.

An extreme case of old age in a peach tree is indicated
in Plate X, which shows an Oldmixon Free tree in Caroline
County, Maryland, which was fifty-four years old when the
picture was taken. The tree lived for several years after
that time. |

The effect of actively stimulating vegetative growth either
by tillage or the use of nitrogenous fertilizers, or both com-
bined, may result in a material delay in the ripening of the
fruit. So well is this recognized by some growers, that they
definitely ajm to extend considerably their “peach season”
by these means even when only a single variety is planted.

MAINTAINING THE FERTILITY OF THE BSOIL

Fundamentally, the methods of maintaining or increasing
the fertility of the soil in a peach orchard are the same as
those used in the culture of other fruits or general farm crops,
except, of course, that so far as the latter are concerned there
is an opportunity for crop rotations that are not possible
in an orchard.

It is always far better to maintain the fertility of the soil
at a high standard than to permit it to become depleted to

such an extert that restoration is necessary. Good tillage
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and the maintenance of an ample supply of humus or decay-
ing vegetable matter in the soil will do much to keep it in
a sufficiently productive condition for peach-growing. The
application of manures or fertilizers, however, is not infre-
quently necessary for the best and the most profitable re-
sults. In fact, peach trees doubtless fail of the expectations
entertained for them much more often from a lack of suffi-
cient available plant-food in the soil than is commonly
supposed. While a soil that is so fertile as to induce an ex-
tremely vigorous growth and rank foliage is not desirable,
the opinion commonly expressed that almost any soil,
however poor in fertility, is good enough for peaches is not
supported by the best experience.

Tillage, cover-crops, and the use of manures and fer-
tilizers comprise the peach-grower’s agencies for maintaining
the fertility of the soil in his orchard.

Other inter-relationships of the major operations in
orchard management exist, but they may be passed over at.
this time.



.CHAPTER VII
THE TILLAGE OF PEACH ORCHARDS

TILLAGE refers to the work done with the plow, harrow,
cultivator, or such other implement as may be used in work-
ing the soil after the trees are planted. The word “cultiva-
tion”’ is commonly used in the same sense, but as it is also
given a broader meaning in some cases, the term “tillage”
is the more specific one in the present connection. The
effects of tillage have been comprehensively summarized
by Bailey ! as follows :

(1) Tillage improves the physical condition or structure of
the land, (a) by fining or comminuting the soil, and thereby
presenting greater feeding surface to the roots; (b) by increas-
ing the depth of the soil and thereby giving a greater foraging
and roothold area to the plant; (¢) by warming and drying the
soil in spring; (d) by reducing extremes of temperature and
moisture; (¢) by supplying air to the roots (and thus, among
other things, promoting biological activities that enhance soil
fertility).

(2) Tillage may save moisture, (f) by increasing the water-
holding capacity of the soil; (g) by checking evaporation.

(3) Tillage may augment chemical activities, (k) by aiding in
setting free plant-food; () by promoting nitrification; (j) by

1 ¢ Principles of Fruit-Growing,’”’ 20th Ed., 1915.
101
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hastening the decomposition of organic matter; (k) by extend-
ing these agencies (A, %, j) to greater depths of the soil.

(4) Tillage indirectly protects the plantation, () by destroy-
ing weeds; (m) by destroying insects and breaking up their
breeding places; (n) by tending to reduce plant diseases, in
the removal of host plants, burying of affected leaves and fruits,
and the like; (o) by aiding in the keeping down of mice, rabbits,
and other pests.

It follows as a natural sequence that if there is sufficient
and suitable tillage to maintain the soil in the best physical
condition and to conserve the soil-moisture well, the other
objects named in this summary will probably also be realized.
An orchard should be tilled, if at all, for the sake of the trees
and their product, not for the sake of the tilling. If the soil
conditions which are subject to influence by tillage exist
in a particular orchard without it to an extent adequate for
the needs of the trees and the production of good crops,
then perhaps nothing is to be gained by tillage in that or-
chard so long as the results obtained are satisfactory and
the trees remain in a vigorous, thrifty condition.

Too much emphasis can hardly be placed here on the im-
portance of conserving soil-moisture, especially during the
period of most active growth of the trees and the develop-
ment of the fruit. The quantity of moisture required by
the tree during this period is almost beyond belief. It
should be remembered also that all mineral plant-foods are
taken up by the tree in solution, being dissolved in the soil-
moisture. An insufficient supply- of moisture in the soil
may mean, therefore, that the tree is not being supplied with
adequate plant-food materials, or that it is getting them in
a solution that is too concentrated, as well as the more evident
effects that may be manifest in the wilting of the foliage in
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extreme cases due to larger quantities of moisture being
transpired through the leaves than is replaced by absorp-
tion through the roots.

The continuous clean tillage of apple orchards is a mooted
point with many growers. The exponent of each of the
different methods of maintenance, which include clean
tillage, tillage and cover-crops, sod mulch, and the like,
becomes skillful in adducing evidence, which to him is con-
vincing, in support of his favorite system. The fact is not
as well recognized as it ought to be that each system where
effectively maintained in an orchard is an expression of the
operation of fundamental principles. If clean tillage is
the best system under certain conditions and the sod-mulch
system proves best under other conditions, the important
thing is to determine what the relation of the different con-
ditions is to the results obtained.

A correlation of-cause and effect, in other words the es-
tablishment of the principles that govern or determine the
results, is not always easy, nor is it always possible with the
present knowledge of what actually constitutes fertility in
soils. The fact is more or less frequently observed, however,
that clean tillage or tillage and cover-crops give entirely
satisfactory results in some orchards where under a sod-
mulch system the trees show evident signs of distress; and
that in other cases the sod-mulch method of maintenance
may give unmistakable evidence of superiority as compared
with clean tillage or tillage with cover-crops.

The present conception of what constitutes fertility can-
not be expressed in simple terms of available plant-food. It
was a great advance when the soil physicist comprehended
the importance of the physical condition of the soil in ad-
dition to the presence of certain chemical constituents. The
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conception that the chemical activities necessary to fertility
could not proceed except when the soil was well filled with
humus or decaying vegetable matter was reflected in many
ways in the improvement of agricultural conditions generally.
The organic chemist has made it clear that the by-products of
the growth of roots in the soil, in some cases at least, become
poisonous or toxic to the plants themselves after a time, and
the bacteriologist has developed the thesis that a fertile
soil, in addition to being a laboratory where essential and
intricate chemical activities are constantly going on, is also
a medium in which bacterial life is active almost beyond
man’s comprehension. This, then, is the present idea of
soil fertility — a combination of moisture (as affected by
the physical condition of the soil), humus supply, chemical
activities, bacterial and other biological activities, organic
compounds (which may act adversely), and the presence of
the essential plant-food elements.

It is obvious at once that there must be an interminable
correlation between these various factors, and that they may
react differently under varying conditions.
~ The real problem in tillage is so to control or manage the
soil as to bring about such activity of all the biological and
chemical forces that are related to soil fertility as will result
at all times in their complete correlation in terms of the
plant-food requirements of the trees. It is obvious that the
problem is much involved and the means of control are
often obscure, but experience has taught much with regard
to practical methods of tillage.

With particular reference to peach orchards, there is
comparatively little difference of opinion among experienced
growers in regard to tillage. While an occasional instance
of a peach orchard which has been successful for a long time
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without tillage may be cited, the conviction of the best
growers in practically all peach-producing sections is that
thorough tillage is essential to the continued successful
maintenance of an orchard, and that any other method, if
long continued, is inevitably at the expense of the trees.

“Thorough tillage’’ does not mean the same to every
grower. To one it may consist of plowing the orchard in
the spring and harrowing it once or twice later in the season;
to another, who has a very high estimate of tillage as a means
of preventing the evaporation of moisture from the soil,
it may mean going over the orchard with some tillage im-
plement twice a week or twenty to twenty-five times during
the growing season.

No arbitrary rules for tilling an orchard can be given.’
But if a grower keeps in mind the objects of tillage and
understands the principles involved, there should be little
difficulty in deciding on a rational plan of procedure.

Generally speaking, a peach orchard should be tilled
throughout its entire life, beginning with the first season
after the trees are planted. If, for the sake of economy or
for other reasons, it is impracticable to work the entire
area between the trees, it is usually feasible to confine the
tillage for the first year or two to a relatively narrow strip
along each row. But the width of the tilled strip should be
extended each season, and by the third year the entire sur-
face should receive attention. By that time in the life of
a peach tree the roots are extending beyond the spread of
the branches ; and the entire space between the rows, where
the trees have been planted the usual distances apart, is
rapidly becoming filled with small rootlets and root-hairs
through which moisture and plant-food in solution are
taken up. The root development of peach trees, indicating
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the position of the roots with regard to tillage, and the ap~
plication of fertilizers are suggested in Plate IX.

Under what may be termed normal or standard conditions
in most peach-growing districts the advice applies generally
to begin the tillage in the spring as soon as the soil is in suit-
able condition to work. But in the case of bearing orchards,
some of the wisest and most experienced growers prefer to
wait until after the fruit has set before they begin, in the
belief that the results of earlier tillage may influence ad-
versely the setting of the fruit. The presence of a cover-
crop, its character, and the needs of the soil with reference
thereto are other factors that may influence the date of
beginning the tillage. The handling of cover-crops is dis-
cussed in Chapter VIII.

Conditions should determine what the nature of the
tillage shall be. If the soil is hard or if there is a cover-
crop that has made considerable growth, it will be necessary
to turn the soil with a plow and follow with a harrow, culti-
vator, or such other tillage implement as best suits the needs
of individual orchards. If the soil is light, plowing in the
spring sometimes may be omitted, when some type of cul-
tivator is found adequate to pulverize thoroughly the soil
to a sufficient depth. Whatever the details followed may
be, they should be so directed as to keep the surface as level
as possible. For example, if the soil is plowed toward the
trees at one time, it should be turned away from them at a
later plowing. | |

In general, the orchard should be gone over with some
kind of tillage implement often enough to keep the soil
thoroughly light and loose, or, in other words, in the con-
dition of a dust or better a “granular’” mulch, for & depth
of at least three or four inches. If a crust forms on the
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surface, or if the dust mulch becomes compact, evaporation
of the moisture that is in the soil will become excessively
rapid and an unnecessary and perhaps serious loss of mois-
ture which is needed by the trees will occur. - As the surface
is made compact by rain, it follows that tillage is advisable,
as a rule, after each rainy period or after heavy showers;
also as much more frequently as the impaired condition of
the dust mulch may make necessary. In irrigated orchards
tillage should follow generally soon after each application
of water.

Tillage operations are usually continued, except in special
cases, until midseason, the middle of July or the first of
August. By that time the growth of the trees for the season
will have been largely made, fruit-buds for the next season’s
crop will have begun to form, the fruit of the midseason
varieties will have completed a large proportion of its growth,
and the later varieties will finish their development during
a period when less moisture is required for the various
functions of the tree than earlier in the season. Where
cover-crops or green-manure crops are desired, they should
be sowed, in many cases at least, by this time.

However, no arbitrary rules governing tillage operations
can be stated, but if a grower grasps the fundamental prin-
ciples which underlie the objects of tillage as summarized on
pages 101-2, there should be little difficulty in making efficient
application of them. It may not be possible — on the other
hand, it probably will be impossible — for one to determine
with definite accuracy what chemical and bacteriological
activities are going on in the soil at any particular time or
what in the way of tillage will best promote those activities
for the optimum condition of the trees. But as a rule, the
changes resulting from them are gradual and their effect
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on the trees is also gradual, thus giving time and oppor-
tunity usually for the observing grower to correct or modify
his tillage practices with a view to correcting any unde-
sirable tendency in the behavior of the trees. So long as
the trees in an orchard remain vigorous and healthy, make
good annual growth, develop good foliage with rich, deep
green color, and bear abundantly of well-colored and well-
developed fruit, the evidence is conclusive that nothing is
radically wrong in the treatment the trees are receiving.
On the other hand, if the trees fail in any of these particulars,
it may mean that the treatment is faulty at some point and
should be changed. It may require some experimenting
to locate the particular thing that needs modification.

TILLAGE IMPLEMENTS

Little 