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INTRODUCTION

Fourth in order of value among our state products are our
frmts valued at $24,826,066, according to the last federal cen-
sus, 1910. This places New York first in the list of states
for her horticultural products. Eliminating the citrus fruits
of California, she produces more fruit than any two other states
combined. The bulk of this fruit comes from a limited area as
compared with the whole, yet there is not a county where some
fruit is not grown and where the amount could not be materially
increased.

If for no other reason than for the magnitude of the industry,
horticulture should have a prominent place in the series of publi-
cations which the Department of Agriculture is putting out through
the Bureau of Farmers’ Institutes. Aside from its magnitude,
aunother reason why horticulture should loom large in the eyes of
everyone interested in the land and its products is that it has
always stood for the highest type of agrieulture. When the
sacred writer attempted to portray what would be most tempting
to primitive man, he pictured a tree whose fruit ““ was good for
food, and that it was pleasant to the eyes, and a tree to be desired
to make one wise.” Again, at the close of the sacred volume,
~when St. John was setting forth his vision of the celestial country
along with the streets of gold and gates of pearl, he described
““ the tree of life which bare twelve manner of fruits, and yielded
her fruit every month: and the leaves of the tree were for the
healing of the nations.”

More than once since the time of our first parents has the
tree loaded with fruit been pleasant to the eye and proved a
temptation not to be resisted by men from other walks of life
than agriculture, many times with much more pleasing results than
are recorded in the first case. Wherever and whenever civiliza-
tion has been at its highest, horticulture has occupied a prominent
place, illustrating that only when man supplements by his efforts
the works of his Creator do the products of the tree and vine
most nearly attain perfection, as instanced by the wild fruits as
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found in nature and those liter'ally ‘“ pleasant to the eyes and
good for food,” developed by the skill of man.

In this volume we have set forth the location and extent of
the growth of the several fruits of the state, and, in consider-
able detail, matters connected with their production and handling,
to show the effort and skill which has been and must be put forth;
in order that not only our own people might appreciate their
goodly heritage and opportunity, and have the knowledge neces-
sary for making the most of it, but that others who are seeking
desirable places to locate, together with a knowledge of the busi-
ness, may have authentic, first-hand information, and learn that
in many places in the Empirc State they will find land where
they can literally grow © twelve manner of fruits ”— and in close
proximity to great cities, even though they be not altogether
celestial ones — and that we gladly give them of our best in the
way of knowledge of the craft.

Prof. U. P. Hedrick, horticulturist at the State Experiment
Station, has been the “man of our counsel” and a tower of
strength. His seven articles clearly indicate this, but in addition
the compiler would accord his appreciation of the assistance so
cheerfully given through the months during which this volume
has been under preparation. Mr. O. M. Taylor of the same
place has given most valuable help with all things pertaining to
small fruits. New York fruit growers will welcome the sight
of the face and gladly read the words of their old friend and
counselor, Professor S. A. Beach, of Towa, as well as those of Pro-
fessors Blake, Henry, and Gulley from outside the state.

As in other bulletins of this character, we have not hesitated
" to call for expert matter from the scientist at our College and
our Experiment Station, and again they have freely given of their
best, as have the many others over the state to whom we have
appealed because they were able to speak with authority and
had a message for the multitude. Of all of these the readers
will testify that their articles are living witnesses of the truth
of the above. To all such, in the name of my readers as well
as in my own, I record our obligation and appreciation.

The compilation has required many hours of labor and a
volume of correspondence, but it has been a pleasant task to






THE FRUIT DISTRICTS OF NEW YORK
U. P. Heprick
Iorticulturist, New York Agricultural Experiment Station, Geneva, N. Y.

New York ranks first in the culture of
deciduous fruits among the states of the
Union. It is prominent in this division
of agriculture chiefly because its climate
and soil are so diverse and so favorable as
to make possible highly specialized pomo-
logical areas. It is most desirable to know
the boundaries of these areas in order that
the fruit-grower may be able to specialize
more closely, for each fruit and each
variety of fruit has a set of conditions hest
suited to it. We wish, then, to set forth briefly in this article the
condition of soil and climate to be found in the several physio-
graphic divisions of New York in which fruit growing is a prom-
inent feature of agriculture. First, let us glance at the state as
a whole.

New York extends east and west 412 miles, and north and
south 310 miles. It contains within its borders 30,498,560 acres,
about threefourths of which is farmed land. The state has a
wide range in altitude, as may be seen by the following figures:
One-twentieth of the total area, chiefly comprising Long Island,
lies below an altitude of 100 feet; sixteen-twentieths between an
elevation of 100 and 1,500 feet; while three-twentieths rise above
1,500 feet, the maximum altitude being above 5,000 feet in a few
places in the Adirondacks. a

New York is drained by five water systems. The drainage
water in a small area in the southeast passes off through the
Delaware; the IIudson and the Mohawk drain the eastern part
of the state; the excess waters in central and western New York
pass to the ocean through the Great Lakes and the St. Lawrence;
the drainage of the southwestern part is through the Allegheny
into the Mississippi system; while the Susquehanna carries the
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waters of south-central New York into Chesapeake Bay. These
several water systems are prominent faetors in the fruit districts
of the state.

At first thought it would seem that pomologieal districts would
be outlined somewhat in aceordance with soils. Yet soils cut
but small figure in the formation of fruit regions in New York,
because, excepting a small area in the southwestern part of the
state, the soils have been formed by glacial action and have then
been earried to and fro until nowhere can uniform soils be found
over large areas. And so, though most important in selecting
locations for a fruit farm, soils help but little in dividing the
state into fruit districts.

It is through its physical features, then, that the state is
divided into fruit distriets. There are nine of these, each quite
distinet in natural vegetation and in its agriculture and horti-
eulture. The nine regions are shown in the accompanying map
and are briefly deseribed in the paragraphs that follow.

LONG ISLAND

This distriet is composed of the sandy lowland of Long Island.
Its formation is a low plain eovered with a thick deposit of
glacial drift, in which sand predominates. All of the deciduous
fruits may be grown in this district, and several, as the apple,
peach, cherry, grape, and strawberry, can be grown preeminently
well. The varieties of the fruits eultivated here, however, are
not distinctive. The limits of the northern and the southern
sorts seem to meet, giving a great number of varieties for the
distriet and making it difficult to form definite lists of the fruits.
This is the only distriet in which cranberzies are largely grown
in New York.

Fruit growing eannot be said to be generally developed on
Long TIsland. Market gardening is the mainstay in agriculture
in this part of the state, and is probably more profitable. There
are, however, many small plantations, the products from whieh are
sold, and nearly every farm home has more or less fruit about it.
Opportunities for profitable fruit growing in this region have
seemingly been neglected, and the industry is backward, consider-
ing what could be done.
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HUDSON VALLEY

This region lies on both sides of the Hudson from Long Tsland
to the valley of Lake George as far north as Warren and Wash-
ington counties. The varied topography and the several geological
formations giving different soils make it possible, and probably
desirable, to subdivide this district into several secondary regions
in which nearly all of the deciduous fruits and many of the
varieties are grown. In no part of the state is climate and soil,
and consequently its productions, more varied than in the Hudson
Valley district. :

Where the region touches the seashore, and for several miles
inland, fruits as grown on Long Island will thrive. In the north-
ern part of the region and in the high altitudes, the varieties grown
further north in the Champlain Valley are at home. It would
be hard to say what the leading fruit is in this distriect. Without
doubt the apple is most largely planted; but peaches, plums, and
cherries are all of considerable commercial importance, while in
one part or another of the valley may be found localities which
specialize in grapes, currants, or strawberries. In no other
pomological district in the state are the fruits quite so diversified.

Here in New York if not in America, fruit growing as a
business may be said to have had its origin during the middle
of the last century. Possibly for this reason the industry for the
last quarter-century has been a little slack —old methods and
old varieties have been permitted to linger too long. But there
now seems to be a general advance in agriculture in the valley,
and fruit growing is greatly improving. Certainly, oppor-
tunities for this industry are not better in any other part of
the state.

ST. LAWRENCE AND CHAMPLAIN VALLEYS

The high and rolling land tributary to Lake Champlain and
the St. Lawrence River, also such parts of the Adirondacks as are
adapted to fruit growing, comprise this district. Three divisions
could well be made of this district; the two valleys could be kept
distinct, each to include only the area of lower land adjacent to
the water, and the third would be the high uplands which run
back into the Adirondacks. Fruits in the three districts do not
differ greatly, and we have therefore included the three regions
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in one. It is hardly necessary to say that only the hardiest
varieties of the hardy fruits thrive in the uplands, and that only
in favored locations near the water can any of the tender sorts
be grown.

The apple is the only fruit grown largely for the market in
this region, and that only on the shores of Lake Champlain and
the St. Lawrence. Near both bodies of water, apple culture is
capable of extension to the profit of those who are willing to
play the part of pioneer. This is for the most part a great dairy
region, and no doubt the continuous care of the animals and pro-
duet required in this business accounts for the gemeral neglect
of fruits, even for the home, which is everywhere apparent in
the district.

MOHAWK VALLEY

The valley of the Mohawk extends from Oneida Lake to the
valley of the Hudson. This distriet is one of indistinet bound-
aries and possibly should be divided into the upper Mohawk and
the lower Mohawk districts, in which ecase the lower Mohawk
could include the Schoharie Valley, where some fruits succeed
remarkably well. A fruit list for the lower Mohawk would
include some sorts recommended for the Hudson Valley. Hardi-
ness is a prime requisite for the upper Mohawk ; although, since -
the season is somewhat longer, some varieties can be grown which
will not thrive in the distriet to the north.

Dairying is the mainstay of agrieulture in the Mohawk Valley,
followed by general agriculture, with fruit growing of relatively
small importance. Still, there are some commercial orchards of
apples, and this fruit, with pears, cherries, and plums, is com-
monly found about farm and village homes. There are numerous
plantations of small fruits— the strawberry in particular —
about the many towns and cities in the Mohawk Valley, and at
Ilion strawberry growing assumes a large scale. The commercial
growing of all hardy fruits might profitably be extended along
the lower Mohawk — particularly in the Schoharie Valley, where
there is a considerable amount of good fruit land.

EASTERN PLATEAU

The Eastern Plateau embraces the Catskills and the high
plateau to the west, reaching to the basin of the Central Lakes.
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The western boundary of this region cannot be drawn with
definiteness, but the eastern boundary. is well drawn, being the
highlands overlooking the Hudson Valley. Both the wild and
the cultivated flora in this region are variable in its different
parts, and in accordance with these differences, and to agree with
the topography of the district, several subdivisions could be made.
But it is an agricultural belt rather than a pomological one,
though the apple succeeds remarkably well in some valleys, and
the other hardy fruits can at least be grown for home use. In
favored locations the culture of hardy tree fruits might well be
extended and grown in sufficient quantities for local markets.

CENTRAL LAKES

The great basin, in which lie the Central or Finger Lakes, is a
region of very indefinite boundaries, the fruit lands of which lie
generally in the lower and more level lands near the lakes.
Unusually favorable conditions prevail in this and in the distriet
to the north for the growth of the apple — especially favorable
in the climate. This and the following district comprise the
Western New York apple belt, far famed for the quality and
quantity of the product.

One of the chief assets of the Western New York apple belt,
as has been indicated, is its climate. The climate as a whole
1s one of comparatively uniform temperatures and with well
regulated conditions of humidity, both brought about by the large,
deep bodies of water in or adjoining the districts. A wide range
of varieties of the tree fruits, including the tender peach, is
adapted to both districts, but a few sorts — in a commereial way
at least— have gained and maintain the lead.

While the apple is the leading fruit in this district, the culture
of all other tree fruits assumes large proportions. Probably more
cherries and plums are grown in this district than in any other
part of the state. Here, too, is found the second most important
grape region, this industry being localized about Keuka, Can-
andaigua and Seneca lakes. Between Seneca and Keuka lakes,
with Dundee as a center, is the seat of the dried black raspberry
industry, over a thousand tons being produced annually. Through-
out the whole region the culture of one fruit or another is carried
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on profitably, the fruit plantations, as a rule, receiving the best
of care.

ONTARIO SIIORE

This district covers the whole of the plain along the shore of
Lake Ontario from the valley of the St. Lawrence to the Niagara
River, extending from the lake on the north several miles inland
to an escarpment of limestone about 600 feet above the sea.
The plain is broken up by a series of parallel hills — the
drumlins of the geologists. It differs from the preceding distriet
chiefly in the matter of soils. Several distinet types of soils
found in the Ontario Shore district seem to be well suited to all
tree fruits. The soil is mostly sandy or loamy, and is easily
drained and worked. Soil and climatie conditions are such that
trees are large, productive, and long-lived, and the fruit is of
excellent quality.

While the apple is the leading fruit, peaches, pears, plums,
and cherries are all important commercial crops — more peaches,
at least, being raised here than in any other district. Greater
or less quantities of grapes and all of the small fruits are grown.
The great nursery industry is centered here, with Rochester as
headquarters, though much of the stock, is grown in the Central
Lakes region about Geneva and Dansville. Generally speaking,
fruit growing is more highly specialized and better practiced in
this than in any other of the pomological regions of New York.

ERIE SHORE

This name is given the plain along the shore of Lake Erie from
the Niagara River to the western boundary of the state — a very
narrow strip of land bounded on the south by a high escarpment
and gradually descending beneath the lake level on the north.
This district is largely given up to grape growing, the culture
of this fruit being by far the most important pursuit of the
region. The district is perhaps better known as the “ Chautauqua
Grape Belt,” far famed for its Concord grapes produced for the
general market and for the manufacture of grape juice. There
are in this region abont 35,000 acres of grapes — the largest area
of native grapes under cultivation anywhere now growing.
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Besides the grapes along the Krie Shore, all of the tree and
small fruits are cultivated more or less for the markets. No
doubt an increase in the culture of other fruits than the grape
would greatly benefit the fruit growers of the district, since
diversification would better employ labor and give more profitable
yields on soils now planted to grapes but better adapted to some
other fruit.

WESTERN PLATEAU

This district lies on the high platean to the south of the Ontario
and Erie Shores and west of the Central Lakes. This, like the
Eastern Plateau, is a region of indefinite boundaries and varied
topography, and of much less importance in the fruit industry
than the neighboring distriets. Only hardy fruits can be grown
in this district, and it is doubtful if the culture of these should
be attempted, except in very favorable spots, for more than loeal
consumption.



THE NURSERY INDUSTRY IN NEW YORK
SavveEL Fraser, Gexzseo, N. Y.

MAGNITUDE OF THE INDUSTRY

According to the thirteenth census of
the United States, the acreage in nurseries
in 1909 was 87,618 acres, while in 1899
it was but 59,492 acres. In other words,
a gain of 35.5 per cent in acreage was
made in that decade; while in value of
products the figures were $10,123,873 in
1899 and $21,450,822 in 1909, a gain of
107.9 per cent.

Taking the different divisions of the
United States we find that in value of
products the Middle Atlantic states rank first; the West North-
Central division, second ; the Pacific division, third; and the East
North-Central, fourth. The state of New York reports the value
of such produects as $2,703,000, which is greater than in any other
state, California being second with a value of $2,135,000, and
Texas third with $1,236,000. No other state produced $1,000,000
worth. The acreage given for New York in 1899 was 8,248, while
in 1909 it was 8,680 ; in other words, the acreage made a slight gain
of 5.4 per cent in the ten years, but in value we see a remarkable
gain of from $1,642,107 in 1899 to $2,750,957 in 1909, or 67.5
per cent. This increase in value, however, was not so high as that
of the rest of the country. In 1911, the figures from Albany,
N. Y., show 9,255 acres, and in 1912, the number of acres was
increased to 9,918.

The nursery business has long been established in New York,
and the firms engaged rank high in the industry. Of the five
hundred members of the National American Nurserymen’s Asso-
ciation, about 25 per cent are from the state of New York, which
is significant when we remember that New York has but one-ninth

the total acreage of the nursery industry and one-eighth of the
total value.

[646]
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The thirteenth census reports nursery products as being grown
on 608 farms in the state of New York. Of this total, 306 did
not grow sufficient for their stock to reach $250 in value; in faet,
the total value of these 306 places was only $47,514, an average
of $155 per farm. The remaining 302 establishments reporting
the value of produets as over $250 each, had an average of $8,952
per farm. The census for 1899 gave the total acreage of nursery

products and the value thereof as follows:

TABLE I

New York Counties
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Amount of
New York Counties Acres Sales

U ARG A e SRV T, S ST Sl L R s 8.0 $969
S RRNEO TS R ¥ SV e b T et L L e 5.25 1, 300
RO AR v T X 0 T e Al P 5.0 2, 500
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e e R T SO 41.75 4, 320
ERGIRRIS Sttt i S, L A i RS 8,238.25 §1, 642,107

At that time Monroe County with 3,118.5 acres was the leading
county in the state, followed by Ontario with 1,033.75 acres,
Wayne with 816.5 acres, Livingston with 688 acres, Chautauqua
with 406.5 acres, Onondaga with 329.75 acres. :

It is interesting to note that the difference in acreage from
1909 is but 5.4 per cent greater than it was in 1899; in other
words, New York is pursuing a consistent policy.  On the Pacific
Coast the three states of California, Oregon, and Washington made
a gain of 103.6 per cent, and every division showed a much
greater gain than that of the Middle Atlantic states — New York,
New Jersey and Pennsylvania. In New York, while the acreage
did not change very much, the number of establishments increased
from 485 in 1899, to 608 in 1909. The actual increase in value
per acre was from $199.33 in 1899, to $316.93 in 1909. Taking
the average of all the establishments, the value per establishment
increased from $3,386 to $4,525. We cannot find the differences
between the counties for the same decade, because they were not
taken in the census of 1910.

After 1910, to 1914, there was a marked tendency to increase
the planting, especially of apple trees, and the reports of the
Department of Agriculture at Albany show the following totals:
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- TaBLE II
Relpgolr{: of Re‘{?)litZ of Re%){:g of Re]i(érit‘Lof
No. nursery certificates. 509 586 663 647
No. vineyard certificates. 42 28 37 33
Acres in nurseries...... 9, 255 9,918 9,735 8§, 356
Acres in vineyards..... 2,233 1,297 736 1,181
Apple trees ........... 14, 350, 000 19, 246, 000 21, 038,375 18, 640, 177
Pear trees ....... vee.. 6,700,000 7:;185,000 7,097,166 6,897, 547
Dwarf pear trees....... 1,100,000 970. 000 981,544 1, 086, 262
Plum trees ............ §,600,000 8,263,000 5,256,204 5,133, 381
Cherry trees ...... ve.. 10,700,000 9,945,006 10,068,617 9,496, 862
Regeh:. trees. ... il .. 9,000,000 9,892,000 9,624,903 7,567, 620
Quince trees .......... 1,500,000 1,782,000 1,524,932 1,666, 090
Apricot trees ......... *1, 167, 000 16, 000 129, 050 143, §16
Ornamental trees 5,100,000 8,567,000 39,528,210 28,107, 360
Ornamental shrubs...... 13, 000, 000 11, 675, 000 10,289,630 9, 936,219
Currant plants ........ 6, 900, 000 6,828,000 7,311,043 6,494,948
Grapevines (plants).... 15,580,000 24,465,000 18,047,412 19,119,805
Herbaceous plants ..... 122, 000 907, 000 874,500 1,066,600

Gooseberry plants ..... 2,116,000 1,835,000 2,050,371 1,986, 508
*Probably an error.

Dr. George G. Atwood contributes the following:

“In 1912 there were about 20,000,000 apple trees raised in
the state of New York. I believe that most of the apple trees are
raised in the nurseries of Ontario, Monroe, Wayne, and Livingston.
It is also true that the majority of the pears, plums, cherries,
peaches, and quinces are produced in the counties named. Omna-
mental trees are grown mostly at Geneva, Newark, Rochester,
Poughkeepsie, Yonkers, Flushing, and Westbury, and those grown
by the State Conservation Commission number into the millions.
Currants are grown most largely in Chautauqua County, but many
are grown in Ulster, Ontario, Wayne, and Niagara counties.
Comparatively few grapevines are grown outside of Chautauqua
county. The bulk of the gooseberries are also raised in this county.
Herbaceous plants are grown in the nurseries handling orna-
mental trees.”

SOILS

The principal soil types in use in western New York are those
of the Ontario and Dunkirk series. All types ranging from fine
sandy loam to loam and eclay loam are used, the tendency
being to place the pears and plums on the heavier soil types and
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the cherries, peaches, and apples on the lighter. Observant
nurserymen frequently find it advisable to grow certain varieties
of apples, such as Twenty Ounce, Williams Red, and Gravenstein,
on the lighter loams, while they would not hesitate to plant such
varieties as R. 1. Greening, Baldwin, and Melntosh on heavy
loams. Tor the production of the best specimens, the different
varicties have their own requirements.

Mazzard cherry seedlings are planted on the gravelly loams,
which must be well drained in order to give a good stand. The
Mahaleb cherry seedlings can be grown on heavier land. A very
slight excess of water will make the growing of the Mazzard cherry
a failure. There is perhaps no more fickle plant in the nursery
than this, which is undoubtedly one of the reasons why it is so
little grown.

In New Jersey, where the nursery business has forged ahead
in the last fifteen years, the Collington sandy loam derived from
the green sandy marl common in Maryland and New Jersey has
proven particularly well adapted to nursery production, while
the principal soil used in the Huntsville area in Alabama is the
red limestone ealled Decatur clay.

DISEASES ON CERTAIN SOILS

Formerly the presence of a slight amount of hairy root on an
apple caused little comment, but today such trees are discarded.
Since this is mueh more prevalent on heavy loam soils, there is
a tendency to grow the apple on the lighter soils to avoid it.
The Clyde loam is an excellent soil for the production of most
types of nursery stock when well drained. It is land which pi‘e-
viously grew elm trees; if allowed to stand, these will provide
sources of infeetion for wooly aphis—one of the most serious
pests today in the apple nurseries of western New York. Con-
sequently, trees of this type must be removed some time previous
to the usage of the soil for nursery production, in order that the
whole may be cleared of this insect.

Clyde loam, as well as many fields of Dunkirk loam and clay
loam, need thorough underdrainage before they ean be profitably
used for the production of nursery stock. In some cases the
drains are placed thirty feet apart; in others, forty feet; and at a
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depth ranging from thirty inches to three feet. The underdrain-
age of the land frequently costs from forty. to fifty dollars per
acre, or even more.

PREPARATION OF THE LAND
As already mentioned, the fields should be thoroughly under-
drained if this be needed, and it is advisable that the land should
have been used for the production of a good hay erop. If man-

I'16, 164.— CLoSE VIEW oF ONE TYPE or DiGeEr — A Stour, U-SHAPED BLADE
ON A STRONG FRAME, IXQUIPPED WrTil LEVERS FOR REGULATING TUE DEPTII

ured for the hay crop, and the land thoroughly supplied with
organic matter, the field should be in good condition for the
growing of trees. The plowing is usually done in the fall; there
is some difference of opinion as to whether subsoiling is profitable
or not. In some instances the Spaulding deep-tilling tool is used,
and the land is plowed fifteen inches deep; in others the first
plowing eight inches deep is given, and the subsoiler is run in the
bottom of the furrow with another team. Tn still other cases the
land is plowed at a depth of nine to ten inches and appears to give
satisfactory results. Undoubtedly, the local conditions and the
experience of the person with the particular land in question
are important factors.
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Where an adequate supply of organic matter is obtained in
this way, no fertilizers are used. There are two important
factors to remember in the soil management: first, there must be
a large supply of organic matter tliat can be liberated by con-
stant tillage for the benefit of the plants; second, the soil must be
sufficiently retentive of moisture so that the plants are never
stunted at any time, and it must be sufliciently well drained so
that tillage can be maintained at all times. Land sufficiently
well drained for a farm crop may not be well enough drained
for a nursery crop. :

PLANTING

In the spring the land is well
fitted before the scedlings are
planted, which means that it
should be like a garden. It is
then rolled. A trench is opened
with a trencher which carries a
marker attached, the rows
usually being made about forty
inches apart and according to
whether the seedlings or grafts
are to be planted. The method
of planting varies. With some ;
trenchers the trench remains Fre. 165.— REAR VIEW oF TRENCHER,
Sufﬁ(?ienﬂy ()pell S0 thﬂt the OPENING Fl'ljl{()\v FOR THE STOCK
stock can be placed in by hand and a little soil pulled round it,
but with others the soil falls back to such an extent that a spade
is necessary to reopen the trench to permit of the seedling being
pushed down to the proper degree. There is no use following a
cheeseparing policy with nursery stock. Anything that does the
work in a better manner-is worth pursuing, because the total
expenditure incurred is considerable and the neglect of one factor
is serious. ;

Our custom is to plant at the back of the spade in addition to
opening the trench, in order to get the roots down where we want
them. Two men work together; one manipulates the spade and
the other sticks the stock; the man who uses the spade kicks a
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little soil toward the seedling after it has been placed, and tramps
it. The stock is firmed with a firmer drawn by two horses. This
compacts the soil tightly round the roots.

THE STOCK

Seedlings of certain fruits, such as apples, are grown to a con-
siderable extent in this country. At the present time apples are
grown to a large degree in Kansas and Missouri, and to a lesser
degree in the East. Many eastern nurseries import their seedlings
from France, and some from Holland. The French is looked
upon with more favor because it seems to suit our conditions bet-
ter. The stock is graded according to its caliper, a grade of

% F16. 166.— PLANTING NURSERY STOCK

10-12 mm. sometimes being made in the case of apple and pear —
more often 7-12 mm. The sceond grade is usually 5-10 mm. or
6—9 mm.; third grade, 5~7 mm.; and fourth grade, 8-5 mm.

Prices vary, the first grade usually being worth three times as
much as the third grade. Sometimes the small grades are kept
in France and grown to be two years old. The buyer has to put
confidence in his importer, and one of the most remarkable things
about the whole nursery business is the fact that one must place
confidence in the grower all along. TIn the case of plum and
cherry, 5~9 mm. is a geod grade; 3-5 mm. is also grown.

With plum, cherry, pear, quinee, and peach, it is customary to
propagate by budding. In the case of apples, both budding and
grafting are used. T am speaking now with particular reference
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to New York conditions. Grafts may be made with the whole
root of the scedling, or a piece root. The nursery stock arrives
here in December or January ; during the months of February or
March the nurserymen graft a twig of the current year’s growth —
perhaps about six inches in length — on a piece of root three or
four inches in length, tie it with a piece of cotton and put it away
in damp sawdust until such time as they are ready to plant. If the
whole root is used, we have a collar graft, because the graft is
made about the collar of the seedling. The seedlings as dug are
divided into two classes —straight roots and branched roots.
Straight roots are preferred for grafting because two grafts can
usually be secured from them, the branched roots being reserved
for budding.

There is a tendency
to do more budding be-
cause the grafted tree

seems to offer more op-
portunity for the en-
trance of the bacteria
which cause crown gall,
trees showing it not be-
ing considered mer-
chantable. With some
varieties, such as Grav-
enstein, crown  gall
seems to be present in
the trees to such an ex-
tent that in certain sea-

5 Ba al I'16. 167.— REAR VIEW oF THE FIRMER, USED
sons 1t seems to be al- T0. PACK EARTH AROUND NEWLY PLANTED

most impossible to GRAFTS OR SEEDLINGS

produce a tree free therefrom. The present system of disearding
such trees entails so serious a loss that, unless some means is
secured for eradicating some of these troubles, the growers of
these trees will be forced to secure much higher prices or go out of
business.

The increase in value per acre given in the census of 1909 as
compared with that of 1899, does not measure the additional cost
which is now ineurred, due to higher labor and higher require-
ments; and the prospect for the future is that even greater care
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must be taken than in the past, with the consequent employment
of a better type of labor at a higher salary, in order that the con-
fidence necessary between the purchaser and the producer of
nursery stock be maintained.

OUR SEEDLINGS

A century ago seedling apple trees were grown in New York,
and whatever the fruit proved to be it was used either for con-
sumption or cider. Today, we plant definite varieties. Nursery-
men, however, use seedlings as roots for these varieties, and the
characters of these are unknown. The so-called French Crab
seedlings are the young plants raised from seeds.collected from
native fruits found growing in I'rance, just as we might collect
from our wild seedlings in New York. Some of these seedlings
are strong growers, others are weak ; some make good unions with
the variety put upon them, others unite poorly. We have not
standardized our roots; but, as soon as we get more data, this will
probably be the next advance.

We find that some interesting relationships exist; for instance,
the Twenty Ounce makes a more rapid growth when top-worked
on Baldwin than it does on Northern Spy. I believe Tolman
Sweet to be a better trunk than Spy. Wealthy does not grow
well on R. I. Greening, although R. I. Greening grows well on
Wealthy. Some of the apple seedlings we use for roots are quite
susceptible to fire blight, and this is particularly true in the case
of the French pear seedlings we use for our pears. The Myro-
balan plum we use is but moderately satisfactory for plums. The
Mazzard cherry is the best root for sweet cherries. The Doucin
and Paradise apple stocks are propagated by layers, .and peach
stocks are usually grown from southern peach pits.

The root is half the tree. Some of our productive individual
trees are such, very probably because they are on roots which
are efficient providers. The man who first discovers why a cer-
tain tree is more efficient than its neighbor can revolutionize the
fruit-growing business, for it is a positive faet that there is as
high a percentage of boarder fruit trees in our orchards as cows
in our herds. Why? The nurseryman needs to know; it is his
problem as well as the orchardists.
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AFTER-MANAGEMENT

After the little scedlings are planted and firmed, the first thing
1s to cultivate them. In many nurseries a one-lorse cultivator is
preferred; it is run twice through each row — up one side and
down the other side of each row of stock.. In others, two-horse
cultivators are used. Constant horse-cultivation is given, with a
hand-hoeing whenever necessary. Usually the attempt is made to
go through with but one hoeing before budding. If the stock has
favorable eonditions and starts quickly, it is ready to bud any
time after the middle of July. Where a considerable acreage is
to be gone over, it is well to begin at about this date — probably
with apples or pears, finishing these in time to do the cherries in
August and finish the peaches the early part of September.

Two systems are employed in budding; in one a man sits down
on a sack and pushes the bud upward, while in the other he
stands and bends over and pushes the bud down. 1 think for
apples and pears it makes little difference which is used, but in
cherry-growing regions the pushing of the bud upward scems to
pe preterred. The buds are tied with raffia, and usually in about
three weeks’ time the union is secured and strings are cut. In
the following spring the top is cut off the seedling just above the
bud, and the bud starts into growth and forms the trunk of the
new tree. When this is one year old — that is, when it has
grown from April to fall — it may be sold as a one-year bud, or
it may be grown another year and sold as a two-year bud.

The roots of a two-year bud and of a threc-year collar graft
are the same age. In many instances the graft will make a
larger tree than the bud, and it is often practiced becanse it
divides the work, getting a certain amount of it done in winter.
The work of Professor Stewart at the Pennsylvania State College
indicates that there is no difference in value in the orchard
between a bud and a graft. There is, however, a tendency on
the part of purchasers to prefer a budded tree. The writer is
praeticing budding to a greater extent, because one has more con-
trol over the propagation in that the buds can be cut and given
out to the budders, one variety at a time, and if any are mislaid
they rapidly dry out and are of no further use; whereas the
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grafts must be cut in fall or early winter and put away for early
spring use, and, if some are mislaid in the shop, they may be
mixed with others. This is perhaps merely a matter of shop
regulation, but a mixed block is a serious problem.

Usually a better stand ecan be secured from a graft than from
a bud, and if one does not have the trouble from galls it is the
most profitable way to propagate apples.

DIGGING

The nursery stock is usually dug by means of a U-shaped
blade, which is run down the rows, severing the roots. It may be
hauled by horses or by means of a cable attached to a drum

_driven by an engine at the end of the row. The cable saves in-
= jury from the horses to the limbs. The most common method of
hauling is by the use of twenty horses.

NURSERY TROUBLES

One of the most common troubles of the foliage is aphis. If
neglected, the little green aphis causes the leaves to curl and
thoroughly poisons the plant system, completely stunting it if not
checked. These aphides, not being equipped with a complete
digestive system, inject a ferment into the plant which predigests
the sap; they then suck this predigested sap into their system. It
is this ferment which causes the stunting of the treec and the
serious injury.

So far, nurservmen have combated these in a perfunctory sort
of way, either by hand washing or by attempts at spraying. A
satisfactory nursery sprayer is, I believe, yet to be built. There
are several which are more or less satisfactory. Nicotine solu-
tions and fish-oil soap are the means employed to combat the
aphis.

The question of erown gall and hairy root of the apple have
already been referred to as most serious menaces. Elaborate
investigations have been made in regard to these troubles, of
which there are several types. Propagation by means of budding
tends to reduce both, as does also careful cultivation and the
avoiding of wet soils, and prevents injury to the young trees. Tt is
important that buds be taken from trees which are not affected. An
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important distinction must be made between a tibrous-rooted
tree and one affected by hairy root; a sharp distinetion must also
be made between warts or pimples on the root of the tree, and
crown gall. The one is not injurious; the other may be. In
other words, it takes an expert to decide whether a tree is
affected by a disease or merely carries a blemish.

In New York, even trees affected by hairy root and erown gall
have grown just as well as those which were not affected ; further
south, this condition may not be true. The reader is referred to
Bulletin 186, “ Field Studies of the Crown Gall and Hairy
Root,” by Hedgcock, also to Bulletins 213 and 255, by Dr. E. F.
Smith, published by the Bureau of Plant Industry, U. S. Depart-
ment of Agriculture, Washington, D. C.

One other important disease which may attack root and branch
is fire blight. No other means than the absolute removal of the
affected tree seems to be of value.

Powdery mildew is controlled by spraying with lime-sulphur
to which sulphate of iron has been added.

Scab on apple and shot-hole fungus on the cherry, and a
number of other diseases of the leaves are controlled by spraying
with lime-sulphur or bordeaux mixture.*

HISTORY

Within the past fifty years the commercial nursery came into
being. William Prince of Flushing, L. 1., is regarded as the
pioneer of the industry. In 1825 his son issued quite a com-
prehensive catalogue listing several hundred species and varieties.
The development of commercial orchard plantings in New York
stimulated this branch of the nursery industry.

Sixty years ago no city in the United States had purchased an
acre of land for park purpeses; by 1899 there were probably
75,000 acres of city parks upon which $11,000,000 per year were
expended for maintenance and improvement, and the increase
since that time has been remarkable.

In the eastern nurseries the attention given to ornamentals is

* See Some Important Leaf Diseases of Nursery Stock, Cornell Bulletin
No. 3858; The Yellow-leaf Disease of Cherry and Plum in Nursery Stock, Cor-
nell Circular No. 31; The Tarnished Plant Bug, Cornell Bulletin No. 346.
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greater than that given to fruit tree propagation. The planting
of ornamental trees in the United States has barely begun. The
opportunities for research and progress in this line are just dawn-
ing. What we should plant and where and how to arrange it in
order to get effect is now receiving attention, and this means a
demand in the future.

THE PURCHASE OF NURSERY STOCK
The purchaser of nursery stock must have confidence in the
nurseryman. IFrequently he cannot tell whether a tree is an
apple or a pear — much less what variety it is, or whether it is
a well-grown specimen for its age. The determination of all
these points demands expert knowledge, which few puarchasers of
nursery stock possess. The price is the one thing the purchaser
realizes; the value of the purchase he often fails to determine.
Trees of the same variety, size, and appearance may vary in value
because they differ in age. 1f there is a local nursery and the
owner is of good repute, it is generally one of the safest places
to go. There grows up an interchange of confidence which is
necessary in all business. Kailing this, one may take an expert
along and visit the blocks of trees in a nursery and have the
same expert inspect the trees on arrival; or the-still more com-
mon method is to deal with a reputable firm, pay a fair price —
that is, a price which leaves a living profit in the hands of the
nurseryman — and rely on his integrity. The man who regards
price as the index of value usually gets the low price and goods
of a value equivalent to the price. The nurseryman who sells at
cost, or says so, is a knave or a fool, and in either event you do
not want to deal with him. There are a number of reputable
nurserymen in all parts of New York, who are anxious to con-
duct a clean and honorable business, and the purchaser needs to
approach them in the same spirit.



VARIOUS METHODS OF REFRIGERATION AND ITS
ADVANTAGE TO THE PUBLIC

Georce H. McKay
Superintendent, Reading Terminal Market, Philadelphia, Pa.

For years refrigeration was openly dis-
cussed with disapproval by people who
did not understand or who wilfully mis-
represented it to the public. However, dur-
ing the last few years the people in general
have Dheen enlightened by government in-
vestigations and by the interest taken by
the different states in the subject, and it
has been proven to be the only safe and
sane method of preserving food produets.
Especially is it of advantage in times
of overabundance and of oversupplied markets.

DIFFERENT METHODS OF REFRIGERATION

There are several methods of artificial refrigeration, but the
most popular ones are the ammonia-expansion and the brine
systems.

By the former method, ammonia is expanded by coils of pipes
in the rooms; where by the latter system the brine is previously
cooled by having been circulated in pipes submerged in tanks or
cooling coils. The brine is then pumped through coils into the
rooms. The latter method is the most popular, since it keeps rooms
at a more even temperature.

However, there is another system which must not be forgotten
—the old method of cooling and preserving products by ice.
This is inexpensive and advisable in climates cold enough, where
ice as easily procurable, also where goods need not be kept below 36
degrees Fahrenheit. Where it is necessary to keep goods below
this degree, a compartment can be built and salt added to the ice.
By having an up draft open at all times, and the downtake with
slides te close the openings, a fairly even temperature may be

maintained.
[662]
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The up-to-date plant for today is the gas producer, which is
run by gas or oil engines instead of boilers. IKither one of these
machines can be used very economically, and, compared with the
boilers and steam, in the ratio of 7 to 1 in the former with 20 to
1 in the latter; that is, by the old method of boilers we made
seven tons of ice with one ton of coal, while with the new method
of gas producer or oil engines we can make 20 tons of ice with
1 ton of coal. This same ratio applies to refrigeration, but it
doubles its capacity when the temperature is above 82 degrees.

The making of artificial ice also for commercial purposes is a
great blessing, as it is chemically pure, and, since the sources of
natural ice have become contaminated and unfit for hounsehold
use, it should always be used in preference.

F1¢. 170.— CoLp STorAGE HoUSE AT KENDALL, ORLEANS COUNTY
(Courtesy of Kendall Cold Storage Co., Kendall, N. Y.)

SMALT, PLANTS FOR FARMERS

Since most of the large cities and towns demand that the milk
supply shall not be above 60 degrees F., it is necessary to have
the milk cooled before shipment, thus necessitating refrigerating
plants for farmers and dairymen. Therefore, hundred of these
small plants are being erected by farmers and used for holding
fruit as well as milk.
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The cheapest way to refrigerate is where there is access to
water power, which saves the expense of installing steam boilers
and buildings attached. It is not necessary that the refrigerating
plant be located on the stream, sinee electricity can be generated
and the power sent any distance desired.

GROWTI OF REFRIGERATION

When refrigeration was first put into operation it was used
mostly for butter, then demand was made for the storing of eggs,
later poultry and meats, then apples.

For the last five years nearly all food — that is about 80 per
cent of all food products in the United States — has been refrig-
erated. Within the last few years New York has increased her
storage eapacity 100 per cent, and many of her products are put
away by speculators in times when they are cheap, and are held for
higher prices. This applies more especially to apples and pears,
while the West stores immense quantities of eggs and poultry.
Pennsylvania also stores a great many, besides nearly all other
farm produets at certain times of the year.

THE READING TERMINAL MARKET

At the Reading Terminal Market, Philadelphia, there is, no
doubt, one of the largest markets in the world where the man-
ager caters to the grower and to the interest of the producer, and
where the grower can store his goods and then sell at either
retail or wholesale and at a good profit. For instance, we have
some farmers who put away from 5000 to 6000 barrels of apples.
Out of 20,000 barrels of apples which we have stored, 95 per
cent are from people who grow them, many of whom have stands
in the market where they ean retail their apples at a good profit.
To show how profitable it is, we have farmers from Pennsylvania,
New Jersey, Delaware, and Maryland who rent stalls and come
this distance from these four states respectively, four times
each week.

Out of some thirty markets which existed twenty-five years
ago in Philadelphia there is only one besides the Terminal
Market which is a suceess, and I attribute it entirely to refrig-
eration. The farmers can ship their goods by rail during the
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summer in refrigerated cars direct to the refrigerating depart-
ment, where they may be kept any desired length of time. If
goods are not sold from the stands during the day they can be
returned to the refrigerating department again; while, in other
markets, whatever time the farmers were obliged to return home
soon became known, and people learned to wait and take ad-
vantage of their selling at reduced rates in order to close out
their goods. This discouraged hundreds of farmers and caused
them to give up their stands in the markets.

ADDITIONAL COLD STORAGE NECESSARY

It is my opinion that, in order to give the producer an oppor-
tunity, large markets and storage houses or refrigerating plants
must be erected in different parts of the city. Not only steam
but trolley lines should have their switches run directly into the
plants, so that when perishable produce is plentiful it could be
held until later when the farmers could realize a good price.

While a great deal of diseussion has been going on and much
money spent by the state in the distribution of farm products,
and while we have raised a splendid crop of products, it has been
very discouraging for the farmer; the prices he received were en-
tirely inadequate for the labor expended. There has been no
method of holding his goods until the market becomes better.

KEEPING PEACHES AND PEAS

The last few years we have been making a special effort to
keep peas and peaches. We found that they can be kept from
four to'five weeks and come out in good condition. Many cases
of peaches were put in at fifteen cents per basket and in three
weeks were sold for from forty to eighty cents per basket. Peas
put away when they practically could not be sold were kept three
weeks and then sold at from fifty to sixty cents per basket.

The thorough investigation now in progress in New York has
established the fact that, while there are large refrigerating plants
in the cities and also in the country, yet they are not sufficient
for the storage of products, or else they are operated in the in-
terest of the speculator.
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PRODUCER AND CONSUMER SHOULD BE BROUGHT TOGETHER

The farmers should organize and instruct their representatives
in the legislature to endeavor to have laws passed which wonld
improve facilities of refrigerating farm products for the farmer;
also to keep in touch with railroad officials for better transporta-
tion and large refrigerating warehouses where products could be
stored. In interviews with officials of the several railroads enter-
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F1c. 172.— 3,600 BASKETS OF PEACHES IN STORAGE

At the time they were stored peaches were selling for fifteen cents a basket;
when taken out of storage these peaches sold for $1.10 a basket

ing Pennsylvania and New York, I find they are exceedingly
anxious to do all in their power to get the producer into closer
touch with the consumer.,

Measures are being taken for the erection of more terminals
and markets where the producer can sell his products more
directly to the consumer and thus decrease the high cost of living.
These measures, with the scientific methods of farming whereby
more and better food can be produced per acre, will increase the
profit of the farmer as well as bring more wholesome food to
the consumer.



THE APPLE GRADING LAW

B. D. Vax Brrex
Assistant Chief, Bureau of Plant Industry, New York State Department of
Agriculture, Albany, N. Y.

This law is the outgrowth of several
years of legislation, starting with the op-
tional grading law, which made practically
no improvement in the grade of apples
packed by New York State growers or
dealers during its operation. In 1914 this
law was amended and made compulsory,
its provisions applying to all apples grown
in New York State and packed in closed
packages for sale, with the one exception
that apples packed and branded in accord-
ance with the federal law were exempt from the provisions of this
law.

The law as passed in 1914 was favored and supported by the
various fruit growers’ associations of the state and also by the
National Apple Shippers’ Association, which has a large mem-
bership in this state. A clause in the law put its enforcement
into the hands of the Commissioner of Agriculture, but did not
make it a part of the New York State Agricultural Law. On
account of this fact, and because of certain conflicting clauses in
the law passed in 1914 and the provision therein that only those
who knowingly violated it were subject to prosecution, its en-
forcement was found to be practically impossible, and the legis-
lature of 1915 passed a new apple grading law and repealed the
law passed in 1914. This new law was made part of the agri-
cultural law of New York State, and, therefore, its enforcement
became one of the duties of the Commissioner of Agriculture.

Under the agricultural law the Commissioner of Agriculture
or his agents have the right to enter warehouses, stores, etc., and
open and inspect packages, all of which is a great aid in enforcing
a law of this character. In this new law, passed in 1915, the
conflicting clauses were largely eliminated, as was that part of

[669]
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the law holding only those who knowingly violated its provisions
to be guilty and subject to fine. The apple growers of the state
evidently thought such a law was needed to protect the consumer
and also raise the reputation of the packs and grades of our
apples.

Investigation has shown that the work the Department of
Agriculture has done this year, together with the cooperation of
a large number of the commercial growers and packers within the
state, has resulted in greatly improving the grading of apples
packed in closed packages. During November and December,
1915, at least 80 per cent of the apples being marketed in such
packages were packed and branded in accordance with the re-
quirements of the law. Lack of color, the fungus known as apple
scab, the fungus known as sooty blotch, and insect injuries
caused by codling moth larvee, curculio, aphis, and red bug are
apparently the most troublesome defects to the grower and packer.
Of these, apple scab has given the packer as much trouble as all
the rest combined, and it is doubtful if either New York standard
fancy, New York standard A, or New York standard B grade can
be packed from a crop infected with apple scab, particularly if
the apples are held for any length of time after packing or are
delayed to any extent in transit.

The texture and flavor of New York apples are of the best, and
their appearance in many instances cannot be excelled, but the
quality of the pack in the past has been so unreliable that the
best retailers have been afraid to handle the goods. The law is
changing this situation rapidly, and its influence is already being
felt in that it is making the movement of apples more easy, and
the buyers feel that there is beginning to be something much more
definite about the grade of the apples grown and packed in the
Empire State.

AGRICULTURAL LAW IN RELATION TO APPLES

§ 262. That the standard grades or classes for apples grown in
this state when packed in closed packages shall be as follows:

First: “New York standard fancy grade” shall consist of
apples of one variety, which are well grown specimens, hand-
picked, properly packed, of good color for the variety, normal
shape, free from dirt, diseases, insect and fungus injury, bruises
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and other defects except such as are necessarily caused in the
operation of packing; or apples of one variety which are not more
than five per centum below the foregoing specifications on a com-
bination of all defects or two per centum on any single defect.

Second: “ New York standard A grade ” shall consist of apples
of one variety which are well grown specimens, hand-picked, prop-
erly packed, normal shape, practically free from dirt, diseases, in-
sect and fungus injury, bruises and other defects except such as
are necessarily caused in the operation of packing; or apples of one
variety which are not more than ten per centum below the forego-
ing specifications on a combination of all defects or five per centum
on any single defect. No apples in this grade shall show less than
thirty-three and one-third per centum of good color for the variety.

Third: “ New York standard B grade ” shall consist of apples
of one variety which are well matured, hand-picked, properly
packed, practically normal shape, practically free from dirt, dis-
eases, insect and fungus injury; or apples of one variety which
are not more than fifteen per centum below the foregoing specifi-
cations on a combination of all defects or five per centum on any
single defect.

Fourth: “ Ungraded.” Apples not conforming to the foregoing
specifications of grade, or, if conforming, are-mot branded in
accordance therewith, shall be elassed as ungraded and so branded.
The minimum size of the fruit in the package shall also be
branded wupon it as hereinafter specified and in addition to the
other marks hereinafter required.

The marks indicating grade as above preseribed may be accom-
panied by any other designation of grade or brand if that designa-
tion or brand is not inconsistent with or marked more con-
spicuously than the one of the said four marks which is used on
the said package. Apples packed and branded in accordance with
the United States law approved August third, nineteen hundred
and twelve, shall be exempt from the provisions of this act.

The minimum size of the fruit in all classes or grades, includ-
ing the ungraded, shall be determined by taking the transverse
diameter of the smallest fruit in the package at right angles to
the stem and blossom end. Minimum sizes shall be stated in varia-
tions of one-quarter of an inch, like two inches, two and one-quar-
ter inches, two and one-half inches, two and three-quarter inches,
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three inches, three and one-quarter inches, and so on, in accord-
ance with the facts.

Minimum sizes may be designated by figures instead of words.
The word “ minimum ” may be designated by using the abbrevia-
tion “min.”

A tolerance or variation of five per centum on size shall be
allowed in all classes, but such five per centum shall not be in addi-
tion to the variations or tolerances for defects provided in grades
119 ]?ancy,” [49 A 22 and 43 ]3"7 .

(A) Every closed package containing apples grown in the state
of New York which is sold, offered or exposed for sale, or packed
for sale, or transported for sale by any person shall bear upon the
outside of one end in plain letters and figures the name and ad-
dress of the packer or the person by whose authority the apples
were packed and the package marked, the true name of the
variety, the grade or class of the apples therein contained and the
minimum size of the fruit in the packages. If the true name of
the variety shall not be known to the packer or the person by
whose authority the package is packed or branded, then such
variety shall be designated as * unknown.” Every package of
apples which is repacked shall bear the name and address of the
repacker or the name of the person by whose authority it is re-
packed in place of that of the original packer.

(B) The marks or brands as preseribed by this act shall be in
block letters and figures of size of not less than thirty-six point
Gothie.

(C) It shall be unlawful for any person within the state to
sell, offer or expose for sale, or pack for sale, or transport for sale
apples which are adulterated or misbranded within the meaning
of this act.

(D) For the purposes of this act apples packed in a closed
package shall be deemed to be misbranded.

First. If the package shall fail to bear the statements required
by this act.

Second. If the package shall be falsely branded or shall bear
any statement, design or device regarding such apples which is
false or misleading, or if the package bears any statement, design,
or device, indicating that the apples contained therein are a given
New York “standard grade” and said apples when packed or
repacked do not conform to the requirements of such grade.
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(E) For the purposes of this act apples packed in closed pack-
ages shall be deemed to be adulterated if their quality or grade
when packed or repacked does not conform to the marks upon the
package.

(F) Any person who misbrands or adulterates apples within
the meaning of this act, or who violates any of the provisions of
this act shall, upon conviction thereof, forfeit and pay to the
people of the state of New York a sum of not less than twenty-
five dollars nor more than fifty dollars for the first violation and
not less than fifty dollars nor more than one hundred dollars for
each subsequent violation,

(G) No person shall be prosecuted under the provisions of this
act when he can establish satisfactory evidence to the effect that he
was not a party to the packing and grading of such articles and
had no knowledge that the same were misbranded or illegally
packed, or when he can establish a guaranty, signed by the person
from whom he received such articles, to the effect that the same
are not adulterated or misbranded within the meaning of this
act. Said gnaranty, or said satisfactory evidence, to afford pro-
tection, shall contain the true name and address of the party or
parties from whom said articles were received, or who made the
sale or shipment of such articles to such person.

(II) Definitions. The word “ person” as used herein shall
be construed to include both the singular and plural, individuals,
corporations, copartnerships, companies, societies and associations.
The aet, omission or failure of any officer, agent, servant or em-
ployee acting within the scope of his employment or office shall
be deemed the act, omission or failure of the principal. The
words ‘“ clesed package ” shall mean a box, barrel or other pack-
age, the contents of which cannot be seen or inspected when such
package is closed.

(I) No person shall on behalf of any other person pack any
apples for sale or transportation contrary to the provisions of
this act. '

(J) This act shall not apply to apples actually transported in
barrels to storage within this state until the same are sold, offered
or exposed for sale, packed for sale, or transported for sale.
Regulations and requirements herein in relation to transportation
shall not apply to common carriers.

§ 2. Chapter four hundred and eighteen of the laws of
ninetecn hundred and fourteen, entitled “An act to regulate the

144
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grading, packing, marking, shipping and sale of apples,” is hereby
repealed.
§ 3. This act shall take effect July first, nineteen hundred and
fifteen.
APPLICATION OF THE LAW
This law applies to all apples grown in the state of New York
and packed in closed packages for sale.
INTERPRETATION OF TERMS

New York Standard Fancy Grade

“ Well grown specimens.”— They must be mature, but not over-
ripe.

T Properly packed.”— The package itself must be standard in
size and neat in appearance. The fruit should be properly
stemmed and tailed. The specimens should be packed firmly but
not bruised. That the quality may be maintained, it is desirable
that a flexible cushion be placed between the fruit and the cover.

“ Normal shape.”— Characteristic shape of the variety.

“Good color.”— Color as interpreted by this department refers
to the amount and not the shade. For a few common varieties the
minimum allowance of amount constituting “ good color ” is given.
The red varieties, such as DBaldwin, Tompkins King, Northern
Spy, Esopus (Spitzenburg), Jonathan, Meclntosh, Ben Davis, Sut-
ton, Alexander, Wealthy, Fameuse, and the like, must have 75 per
cent of the surface covered.

Varieties having slightly less color than the above, such as Tub-
bardston, Gravenstein, Rome, Oldenburg, Wagener, and the like,
must have at least 60 per cent of the surface colored with some
shade of red.

Varieties of still less color, such as Maiden Blush, Winter
Banana, and the like, must have at least 10 per cent of the surface
colored with some shade of red.

Yellow or green varieties, such as Rhode Island, Grimes, Yel-
low Newtown, and the like, must have the characteristic color of
the variety.

New York Standard A Grade

“ Well grown specimens.”— They must be mature, but not over-
ripe.

p“Properly packed.”— The package itself must be standard in
size and neat in appearance. The fruit should be properly

NoTe.— For representative specimens of the varieties and desecriptions
thereof, the packer is referred to “The Apples of New York,” which is
standard.
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stemmed and tailed. The specimens should be packed firmly but
not bruised. That the quality may be maintained, it is desirable
that a flexible cushion be placed between the fruit and the cover.

“ Normal shape.”— Characteristic shape of the variety.

“ Practically free.”— Means that apples having small defects,
so few in number as not to injure the appearance or keeping qual-
ity of the fruit, are allowed in this grade. These defects are
allowed in addition to the tolerance percentage.

“ Thirty-three and one-third per centum of good color.”—Means
that all apples within the package must show at least one-third the
amount of color required in New York Standard Fancy grade, as
outlined on page 674. For example, the red varieties mentioned
above must have one-third of 75 per cent, or 25 per cent, of the
surface covered, and so on.

New York Standard B Grade

“ Properly packed.”— The package itself must be standard in
size and neat in appearance. The fruit should be properly
stemmed and tailed. The specimens should be packed firmly but
not bruised. That the quality may be maintained, it is desirable
that a flexible cushion be placed between the fruit and the cover.

“ Practically normal shape.”— Apples slightly irregular in
shape may be ineluded.

“ Practically free.”— Means that apples having small defects,
so few in number as not to injure the appearance or keeping
quality of the fruit, are allowed in this grade. These defects are
allowed in addition to the tolerance percentage.

Ungraded

Apples marked ungraded are not a New York Standard Grade,
and closed packages marked ‘ ungraded” can be packed in any
manner that the owners or persons responsible for the packing
desire. They must also be marked in addition to the word
“ ungraded ” ‘with the name and address of the packer, the name
of the variety and the minimum size of the apples contained
therein.

BRANDING OF CLOSED PACKAGES

The following statements must appear upon closed packages of
New York Standard Grade apples, packed under the provisions of
this law:
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1. The name and address of the packer.

2. The word or letter indicating the grade of apples
packed within the package and associated with the words
“ New York Standard Grade.”

3. The name of the varietv. If variety is not known, the
package should be marked “ Unknown.”

4. The minimum size of the apples packed within the
packages. The word “ minimum ” must be used, or the abbre-
viation “min.,” together with the figures indicating the diame-
ter of the smallest fruit in the package, and not more than
five per cent of the total quantity of fruit within the closed
package can be below the size marked upon the package.

The above required statements must appear upon the outside of
one end of the package. They may be branded or stenciled thereon,
or pasters bearing such may be used. These statements must be
in block letters and figures in type the size of thirty-six point
Gothic or larger.

36 MT.
GOTHIC

The following are samples of markings, one of which should
appear on all closed barrels or closed packages of apples grown
and packed for sale in the State of New York:

NEW YORK STANDARD FANCY GRADE
MIN. 2-INCH BALDWIN
JOHN JONES, ALBANY, N. Y.

NEW YORK STANDARD A GRADE
MIN. 2-INOH BALDWIN
JOHN JONES, ALBANY, N. Y.

NEW YORK STANDARD B GRADE
MIN. 2-INCH BALDWIN
JOHN JONES, ALBANY, N. Y.

UNGRADED MIN. 2-INCH BALDWIN
JOHN JONES, ALBANY, N. Y.
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PERCENTAGE OF TOLERANCE
Percentage of tolerance refers to total quantity and may be
expressed or computed in terms of quarts or weights.

STORING OF APPLES

Closed packages of apples can be transported to storages within
the state for storage without marking them, but such closed pack-
ages of apples must be graded, packed and marked in a way to
comply with the law before they are removed in closed packages
from the storage for sale or transportation for sale.

CLOSED PACKAGES

“ Closed packages ” means all double-headed or burlap-covered
barrels, boxes, baskets or other packages, the contents of which
cannot be seen when closed.

REPACKING OF CLOSED PACKAGES

Any person responsible for the repacking in New York State of
closed packages of apples for sale, that were grown, packed, and
branded in New York State, must crase the name and address of
the original packer and substitute his own. Apples not raised in
New York State cannot be branded as New York State apples.
(See second clause under Subdivision D, bottom of page 672.)

The New York Standard apple barrel is of the following meas-
urements and capacity: Head 1714 inches, stave 2814 inches
long, capacity 7,056 cubie inches, bilge 64 inches outside measure-
ments, distance between heads 26 inches.

VIOLATIONS OF THE LAW

If closed packages of apples not properly branded — or, if
branded, and the contents do not conform to the marks branded
upon the package within the limits of tolerance — are sold, offered
or exposed for sale, packed for sale, or transported for sale, the
owner or person responsible for packing or branding such apples
violates the law, and is subject to such penalties as are provided in
Subdivision F. (See page 673.)

UNITED STATES APPLE GRADING LAW

Apples packed and branded in accordance with the United
States Law, approved August 3, 1912, do not have to be branded
or graded in accordance with the New York State Apple Grading
Law. A copy of the United States law follows:
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[Public — No. 252.]
[H. R. 21480.]

An Act To establish a standard barrel and standard grades for apples when
packed in barrels, and for other purposes.

Be it enacted by the Senate and House of Representatives of the United
States of America in Congress assembled, That the standard barrel for apples
shall be of the following dimensions when measured without distention of
its parts: Length of stave, twenty-eight and one-half inches; diameter of
head, seventeen and one-eighth inches; distance between heads, twenty-six
inches; circumference of bulge, sixty-four inches outside measurement, repre-
senting as nearly as possible seven thousand and fifty-six cubic inches:
Provided, That steel barrels containing the interior dimensions provided for
in this section shall be construed as a compliance therewith.

SEc. 2. That the standard grades for apples when packed in barrels which
shall be shipped or delivered for shipment in interstate or foreign commerce,
or which shall be sold or offered for sale within the District of Columbia or
the Territories of the United States shall be as follows: Apples of one
variety, which are well-grown specimens, hand picked, of good color for the
variety, normal shape, practically free from insect and fungous injury, bruises,
and other defects, except such as are necessarily caused in the operation of
packing, or apples of one variety which are not more than ten per centum
below the foregoing specifications shall be “ Standard grade minimum size
two and one-half inches,” if the minimum size of the apples is two and
one-half inches in transverse diameter; * i~tandard grade minimum size two
and one-fourth inches,” if the minimum size of the apples is two and one-
fourth inches in transverse diameter; or ¢ Standard grade minimum size two
inches,” if the minimum size of the apples is two inches in transverse diameter.

Sec. 3. That the barrels in which apples are packed in accordance with the
provision of this Act may be branded in accordance with section two of this
Act.

SEc. 4. That all barrels packed with apples shall be deemed to be below
standard if the barrel bears any statement, design, or device indicating that
the barrel is a standard barrel of apples, as herein defined, and the capacity
of the barrel is less than the capacity preseribed by section one of this Aet,
unless the barrel shall be plainly marked on end and side with words or
figures showing the fractional relation which the actual capacity of the barrel
bears to the capacity prescribed by section one of this Act. The marking
required by this paragraph shall be in block letters of size not less than
seventy-two point one-inch gothic.

SEC. 5. That barrels packed with apples shall be deemed to be misbranded
within the meaning of this Aet—

First. If the barrel bears any statement, design, or device indicating that
the apples contained therein are “ Standard” grade and the apples when
};actkcd do not conform to the requirements preseribed by section two of this
Act.

Second. If the barrel bears any statement, design, or device indicating that

the apples contained therein are “Standard” grade and the barrel fails to
bear also a statement of the name of the variety, the name of the locality
where grown, and the name of the packer or the person by whose authority
the apples were packed and the barrel marked.
. Sec. 6. That any person, firm or corporation, or association who shall know-
ingly pack or cause to be packed apples in barrels or who shall knowingly
sell or offer for sale such barrels in violation of the provisions of this Aet
shall be liable to a penalty of one dollar and costs for each such barrel so
sold or offered for sale, to be recovered at the suit of the United States in
any court of the United States having jurisdietion.

SEc. 7. That this Act shall be in force and effect from and after the first
day of July, nineteen hundred and thirteen.

Approved, August 3, 1912.



THE APPLE-PACKING TRAIN
I. S. Wersu, New York City

Agriculturist, New York Central Railroad

When the New York apple grading law
was amended by the legislature of 1914—
15, it scemed desirable that something
should be done to acquaint growers and
shippers with the changes that had been
made, and, with the requirements of the
new law.

After consultation with a number of
men interested in the apple industry, it
was decided that an effort should be made
in this direction by means of an apple
packing demonstration train to be op-
erated by the New York Central railroad in cooperation with
the State Department of Agriculture. A schedule was arranged
which would take the train to the important apple-producing
sections of the state, and exhibits were planned to illustrate
clearly the meaning of the law and to carry information regarding
the various phases of apple packing.

The train consisted of three cars. A baggage car carried bar-
rels of fruit properly packed and labeled, closed packages, sten-
cils, and models of mechanical graders of various types. The
exhibits were so arranged that they could be easily inspected by
visitors, who would also have an opportunity to talk at length
with attendants in the car.

The second car was equipped as a lecture hall, with an espe-
cially designed screen for showing slides and charts by means of
a stereopticon lantern. This ear, with seats for approximately
one hundred people, also carried a case of models and a series of
colored illustrations showing the color requirements for different
varieties according to the grades established by the law.

The third car furnished sleeping and living accommodations for
the attendants, who were to make this their home during the three
weeks’ trip of the train, from August 2 to August 22.

[679]
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The New York State Department of Agriculture was repre-
sented by Messrs. B. D. Van Buren, William Hotaling, and G. F.
Wheaton. Professor H. B. Knapp of the Department of Po-
mology, State College of Agriculture, was also seciired by the
department to accompany the train, which was in charge of the
writer.

The train made stops of from two to three and one-half hours
at each station, the cars being located as conveniently as possible
to the New York Central passenger stations.

When the cars were opened for visitors, a period of about
thirty minutes was allowed for inspection of the mechanical
graders and for questioning the attendants regarding the exhibits.
After this a meeting was called in the assembly car, where Profes-
sor Knapp discussed the text of the apple grading law, emphasizing

F16. 173.— AprLE PAcKING — TRAIN, AND MEN
Wio GAVE ADVICE TO APPLE PACKERS

the important changes in the grades from the preceding year,
and the fact that the law is now a part of the agricultural
law, and that, therefore, the Commissioner of Agriculture had
greater powers in securing its enforcement than had previously
been the case.

After Professor Knapp had explained the requirements of the
present law, Mr. Van Buren, as a representative of the Commis-
sioner of Agriculture, explained the interpretations which had
been made with reference to various terms of the law. Mr. Van
Buren explained that the department would consider “ closed
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packages ”’ to mean “ all double-headed or burlap-covered barrels,
boxes, baskets, or other packages, the contents of which eould
not be seen when closed,” and he illustrated from the case of
models and by charts what would be considered as *“ good color ”
for the various varieties. Other terms of the law, siuch as “ well
grown specimens,” “ properly packed,” “normal shape,” and
“ practically free” from insect and fungus injury, were also
illustrated by models or actual specimens of fruit.

Following a question box on the matters emphasized by Profes-
sor Knapp and Mr. Van Buren, another phase of the apple packing
question was discussed ; namely, the possibility of central pack-
ing houses in securing better packing, a more uniform pack, and
facilitating marketing.* The writer, of the New York Central
railroad, who had spent some time in gathering information as to
the methods of operation of central packing houses in the eastern
part of the United States and in Canada, where a compulsory
apple packing law exists, presented this matter and illustrated his
remarks by a series of lantern slides.

t Prof. Knapp followed with a series of lantern slides show-
ing monthly receipts of apples on the New York markets, cover-
ing a period of twenty years, and the average prices of different
varieties by months over the same period, and drew some interest-
ing conclusions as to the most profitable varieties for storage and
the most desirable time for selling these varieties. He also com-
pared the export of apples of Canada and the 1Tnited States and
pointed out the distribution of export apples to the various foreign
countries, together with the varieties preferred in these countries.

One of the most interesting slides showed the result of in-
quiries sent out to produce men in all sections of the United States,
requesting information as to sources of supply, or the states from
which they drew their apples. The replies showed that the
number of dealers preferring New York apples was more than
double the number of those that expressed a preference for apples
from other districts. Professor Knapp argued from these figures
that, with the proper packing and grading of New York apples,
growers would have little to fear from competition in other dis-
tricts more remote from the great markets of the East.

* See article on central packing houses, page 895.
T See article by Prof. Knapp, page 927.
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During and following these discussions in the assembly ear,
Mr. Wheaton and Mr. Hotaling were in consultation in the
exhibit coach with growers who had special problems upon which
they desired information. The opportunity to discuss these mat-
ters of special personal interest with the attendants proved to be
one of the most valuable features of the train. Growers who
were uncertain as to how to pack hail-marked apples, or as to
the grade in which apples with minor defects should be placed,
received definite and first-hand information on these points, and
did actual grading of fruit under the direction of these repre-
sentatives of the State Department of Agriculture.

A noticeable result of the operation of the train was that many
growers, who were at first somewhat puzzled as to the require-
ments, found that the complexity of the law was not nearly so
great as they had thought, and became strong advocates of the
measure which they formerly had felt was burdensome. When
ouce it was seen that the law was practicable, and designed to
minimize dishonest packing practices which bring New  York
apples into bad repute, growers heartily endorsed the law as a
necessary and desirable step in protecting the reputation of New
York State apples and in insuring the continuance of conditions
that will make it possible to grow them profitably.

An inquiry relating to the quantity of apples stored in the
coolers this year has been completed by the Office of Markets and
Rural Organization, Washington, D. C. The number of storages
responding to the inquiry is an increase of 62 over the number
reporting on December 1, 1914, and an increase of 45 over the
largest number reporting for any month during last season’s
investigation.

Information was also secured as to the amounts of apples held
in cold storage on December 1, 1914, in order that the conditions
this year may be compared with those existing at the opening of
the cold storage season last year.

Three hundred and fifty-one firms, having a storage capacity
of 8,056,365 barrels, reported their holdings for December 1,
1915, as the equivalent of 5,399,691 barrels. Of these firms, 339,
having an approximate capacity of 7,906,838 barrels, reported
the equivalent of 5,332,157 barrels; while on December 1, 1914,






INSPECTION WORK OF THE DEPARTMENT OF AGRI-
CULTURE IN RELATION TO HORTICULTURE

Dr. Georce G. ATwoop
Chief, Bureau of Plant Industry, New York State Department of Agriculture,

Albany, N. Y.

The present organization of the Bureau
of Plant Industry consists of George G.
Atwood, Chief; B. D. Van Buren, As-
sistant Chief; H. C. Sands, Pathologist.

There are twelve inspectors having
charge of divisions of the state, located
permanently at convenient points for at-
tention to the several requirements of the
law. Assistants are given to these inspec-
tors in greater or less number, depending
upon the amount of work required at
different seasons of the year.

The total number of employees of the bureau at the present
time is thirty-six. This includes two stenographers and ome
copyist and illustrator.

The expenses of the bureau for the last ten years has averaged
about fifty thousand dollars per annum.

The practical work of the bureau may be divided into the fol-
lowing heads:

=

Nursery inspection.

Shipment inspection.

Foreign shipment inspeetion.

Scouting inspection.

Orchard work.

Pathological inspection and investigation.
Inspections under the Apple Grading Law.
Insecticides and fungicides.

Bee inspection.

S Al

—
=

Miseellaneous.
[684]
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NURSERY INSPECTION

The inspection of nursery stock was first provided for by the
enactment of a law in 1898, at which time there was much alarm
among the nurserymen and fruit growers of the state over the
discovery of two localities in the state of New York that had
become infested with San José scale. Other states were passing
laws requiring that all nursery stock shipped into the several
states should bear a copy of a certificate of inspection indicating
apparent freedom from .San José scale. At the beginning of
this work practically nothing was known of the extent of the
nursery business in the state of New York, neither was there
any information relative to the volume of business conducted by
the nurserymen with other states. Our first statute on this sub-
ject was drawn broad enough to include any econtagious or in-
fections disease or diseases, or the San José scale or other dan-
gerously injurious inseet pest or pests, and the act provided that
the certificates to be issued to the nurserymen should embrace
the idea of apparent freedom from all. The law required the
annual inspection of all growing nursery stock in the state of
New York, and atv the present time it has been found necessary
to inspect over ten thousand acres of nursery stock, grown by
about six hundred and sixty nurserymen. Some of these nurs-
eries are small, but the law requires that no nursery stock shall be
shipped from any peint in the state of New York unless there be
attached to each box, bundle or package a copy of the certificate of
inspeetion issued by the Commissioner of Agriculture. Trans-
portation companies are forbidden to receive any nursery stock
for shipment unless accompanied by said copy of certificate.

SHIPMENT INSPECTION

An amendment to the law was made in 1910 for two reasons:
(1) The inspection authorities of the state of Massachusetts
announced that they would not commit themselves in their certifi-
cates of inspection- to nurserymen or give any assurance that
the nursery stock shipped from Massachusetts would be free
from egg masses of the gipsy moth, the reason given being that
the winter form of this injurious insect was so obscure that
certain evergreen trees on which the egg masses are located could
not be adequately inspected; (2) the same year consternation
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prevailed, among the nurserymen of the state, owing to the fact
that shipments of nursery scedlings and stocks front abroad were
arriving in this state badly infested by the winter nests of brown-
tail moth.

Neither of these pests have become established: in the state
of New York, and extreme measures were taken to prevent their
coming and to avoid their distribution. The amendment of the
law provided that all nursery stock coming into the state should
be examined at point of destination. To carry out this pro-
vision, the Commissioner of Agriculture was authorized to issue
orders relative to injurious insect control and the control of
deleterious fungous diseases of trees and plants. Under this
authority he issued orders requiring all persons who received
nursery stock from points outside of the state of New York to
hold them unpacked and unopened until an inspector could be
present to examine the shipments. This work has been followed
up to the extent of an examination of about eight thousand ship-
ments a year. This particular line of work is rather expensive,
though it has been justified many times by the discovery of in-
fested stocks of trees and plants which surely would have cansed
the establishment of deleterious pests within our borders. It may
seem unnecessary to go so far as to examine small packages of
nursery stock, but it is through the careless introduction of small
packages that great injury may acerue.

Owing to the short time during which nursery shipments are
received in the state, it is mnot strange that occasionally some
packages may be overlooked. In two cases this has oeccurred,
and the eggs of the gipsy moth were brought into the state of
New York and became established in limited localities. In oue
case the cost of eradication may have been as much as five thou-
sand dollars; and in another case, where the gipsy moth had a
little longer time to spread in the wild and mountainous regions
of Westchester County, the expense of suppression may have been
twenty-five thousand dollars. These expenditures were justified
on the ground that, inasmuch as this pest had not become estab-
lished within the state, every effort should be exerted to stamp it
out at the very beginning of its development. When one considers
that the New England states spent upwards of ten millions of
dollars for the coutrol of the gipsy and brown-tail moths, it
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would seem that no criticism could arise upon our attempting to
eliminate the very first outbreak. The inspection of shipments
coming into this state indicate that the longer the law is enforced
the more satisfactory is the nursery stock received, on account of
the remarkable freedom from insects and diseases.

FOREIGN SHIPMENT INSPECTION

Closely related to the shipment inspection above indicated, the
examination of about four thousand shipments of foreign nursery
stock annually has led to the same general satisfactory results as
indicated in the movement of nursery stock from other states into
this. The brown-tail moth, though found in shipments from
France during two years, has not become established in the state
through shipments of nursery stock. A small outbreak of brown-
tail moths on the extreme eastern end of Long Island was un-
doubtedly caused by being wind-spread from states north of the
Sound.

We oceasionally find egg masses of the gipsy moth on azaleas
coming from Belgium and other foreign countries. The gipsy
and brown-tail moths are two particular insects requiring atten-
tion, though there are several others which are occasionally found,
and, when new to the state, special efforts are made to prevent their
becoming established. Notable among the insects is a new pine-
shoot moth, which destroys the terminal growth and would be
very injurious to the development of trees for forestry planting.
This insect is known at only seven points in the state, and annual
inspections are made to see that it does not spread.

SCOUTING INSPECTION

The permanent phase of the work under this heading is the
attention given, during the winter and other seasons when nurs-
ery shipment inspections are mnot urgent, to canvassing with
great care the sections of the state where a possibility exists of
infestation of gypsy moth —especially along the New England
borders of the state — to locate if possible any hidden outbreak
of gypsy or brown-tail moth. It is hoped that by diligence the
introduction of the gipsy moth may be prevented for many vears
to come, owing to the comparatively slow habit of spread of this
particularly destructive insect.
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On the brown-tail moth we should continue the contest as
long as possible, though the time may come when this pest shall
come upon us because of its great habit of flight, it having been
known to spread many miles in a single season. Prevailing west-
erly winds may help us to some extent, and we now have hopes
that the natural parasitic enemies of this pest may ultimately
reduce the danger. Recent developments in New KEngland are
to the effect that the brown-tail moth is not largely increasing its
habitation there.

Considerable attention is continually given to the plantings
made by the park systems of the state, and also to those of the
private grounds of large estates wherever extensive plantings
have been made of imported trees in the last fifteen years.

ORCHARD WORK

As the inspectors of the department have opportunity from
time to time, attention is given to an inspection of orchards in
various parts of the state with a view of assisting the ownmers
in the control of dangerously injurious insects and fungous dis-
eases. Since there is no law requiring orchardists to spray their
trees, as has been adopted in the western states for the eradication
of codling moth and similar insects, our work must be confined
to the destructively injurious types.

When the San José scale appeared in 1898, the orchardists
themselves were very much alarmed and believed that it would
be only a short time before their industry would be exterminated.
At that time it was believed that the only remedy for the con-
trol of the scale was to have the trees dug out wherever infection
was discovered. A few orchards were condemned and destroyed,
and it was at least five years later before an adequate remedy
was found for the control of San José scale. Formulae used up to
that time were more destructive than the scale itself, and the
idea became apparent that something must be done to find a
remedy and save the fruit as well as the trees. The department
decided that no more orchard trees should be destroyed, but that
the then so-called lime-sulphur-salt solution should be used, if
necessary under compulsory orders of the Commissioner of Agri-
culture. Since that time the rapid improvement of insecticides
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and the remarkable development of spraying apparatus have been
sutlicient not only to save the trees from the scale insects, but to
improve and save the fruit from the attacks of minor pests; and
the enormons crops of fruit that are grown in this state at present
indicate that the industry has been saved and that the losses feared
by the fruit growers have not been realized.

PATHOLOGICAL INSPECTION AND INVESTIGATION

Within the last year the department has been able to give
particular attention to such pathological inspection as was made
necessary by the discovery of the powdery scab of the potato, a
newly imported disease that threatened the potato industry of
the state, together with a fear that the wart disease of the potato
might be introduced, to the further destruction or injury to the
crop. The crop produced annually in this state is valued at fifty
millions of dollars and should certainly receive attention — the
best that ean be given. The work along this line has been ex-
tensive and the information collected relative to the importance
of potato seed regulation is very convincing. There are at least
a half-dozen leading diseases of this important crop, most of
which could be controlled under an adequate inspection service.

There are also many other diseases of trees -and plants that
properly receive attention under our existing laws. The most
important of these are the obscure diseases of the peach, the
blights and cankers of the fruit trees, the chestnut bark disease,
and the growth of bacterial diseases of plants, the scientific
investigation of which has quite recently led to interesting and
remarkable development.

Foreign countries, and especially those of South Ameriea,
demand certificates of inspection for vegetable products expected
to carry insect or fungous troubles likely to cause loss in their
respective areas. At present this applies mainly to potatoes, but
indications point to the fact that it very likely will include many
others. The government of the Bermuda Islands has gone so
far as to require field inspections of the growing plants in the
country of origin. These inspections are made in cooperation
with a representative of their government sent here for the pur-
pese. This work is fast assuming many varied forms.
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APPLE GRADING LAW

No specific appropriation was made for the enforcement of
this law; therefore, not to exceed ten inspectors were withdrawn
from other duties and have devoted considerable attention to a
collection of evidence for violations since the first of September.
The burden of this work has been in charge of the Asssistant
Chief of the Bureau, Mr. B. ). Van Buren, who has prepared
an article relative to the work. See page 669.

INSECTICIDES AND FUNGICIDES

Legislation in recent years has had a tendency to improve
very largely the chemicals used by our nurserymen and fruit
growers for the purpose of exterminating insect pests and pre-
venting the injury from fungous diseases. The law requires
manufacturers within the state and dealers in original packages
of commodities manufactured outside of the state to file an appli-
cation with the Commissioner of Agriculture, which application
must contain the percentage of essential ingredients to be offered
on the market. It is further required that the labels on the pack-
ages shall be the same as embodied in the application. This sys-
tem of labeling enables the purchaser to know what he is buying.
Over three thousand of these certificates have been issued. An
average of more than one hundred samples a year are collected
in the open market and sent as the law requires to the New York
Agricultural Experiment Station, where analyses are made and
published. The statements made in the application for cer-
tificates and labels upon the packages constitute a guarantee to
the purchaser as to the quality of insecticides and fungicides
offered.

BEE INSPECTION

Bee inspection consists of an attempt to control and eradicate
the brood diseases of bees, and is done under an Act passed
about twenty years ago, at a time when the eastern counties of
the state were threatened with brood diseases to such an extent
that the industry of honey production was sadly reduced. At the
present time little or no disease appears in the counties where
the diseases were most virulent. These diseases appear from
time to time, and the keepers of apiaries must be instructed as



Ixsrection Work 1x Revarron to HorricuLTure 691

to the manipulation of them, but occasionally it is necessary to
have colonies destroyed to prevent the spread in local communities.
A system of quarantine regulations has been adopted, prevent-
ing the selling of diseased colonies which are placed by order
of the Commissioner under quarantine regulations for this pur-
pose. One difticult feature of the management of this work
is the fact that beekeepers are widely scattered over the state,
and, the industry not being an extensive one, the homes of the
beekeepers are often many miles from convenient means of
communication. :

Another duty of bee inspectors is to attend various meetings
of the associations of the state and impart such knowledge as
they possess relative to the art of beekeeping.

MISCELLANEOUS WORK OF THE BUREAU

In cooperation with another bureau of the départment it
becomes necessary for inspectors of this bureau to examine and
report upon orchard conditions, for the benefit and informa-
tion of purchasers of the farms offered for sale through the
department.

The bureaun is also called upon to make exhibits at the state
and county fairs and other assemblages to inform local organiza-
tions relative to the care of their trees.

Shade tree problems of great importance are placed before
the bureau and include the question of the control of such insect
pests as are injuring the hickory, hemlock, and pine trees in
various portions of the state. The blister rust of the pine, the
chestnut bark disease and other problems require much attention;
and it is believed wherever a request has ‘been made that the
department has met the requirements of all applicants and that
much local good has been done.

The inspectors of the department are often called upon to
attend meetings and deliver addresses on various horticultural
topics, including assistance to the farmers’ institutes.

The bureau has also done considerable cooperative work with
Professor F. C. Stewart, Botanist at New York Agricultural
Experiment Station, on pine rust and potato and other plant
diseases, and with Dr. Felt, State Entomologist, Professor Parrott,
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of the New York Agricultural Experiment Station, and others, in
the investigations of intricate entomological problems. Recently,
attention has been given to careful studies of the pear psylla, the
pear thrips, sinuate pear borer, potato diseases, and other hin-
drances to the proper development of the horticultural interests
of the state. ;

The bureau has also worked in cooperation with the Superin-
tendent of State Forests in the handling and control of the
destructive blister rust of the pine.

As it is becoming more generally known that persons are engaged
in the growing of trees in propagating beds or nurseries, or in
the park systems on large estates; also on account of the shade
tree problems of the municipalities, the work of the bureau is
growing rapidly and involves an extensive correspondence, the
object of which necessitates its being conducted promptly, giving
the best information. If for any reason full and adequate re-
sponse to correspondents cannot be given, references are made
wherever it is possible to get satisfactory answers to inquiries.

In the year 1914, an unprecedented outbreak of grasshoppers
appeared in seven counties, prineipally in the sandy soil sections
north and northwest of Albany. Quite late in the season, demon-
stration measures were conducted on several hundred farms to
show the farmers how the use of poison bait would be effective
in destroying the grasshoppers and saving the crops. It developed
that the work was not begun quite ecarly enough in the season,
but many valuable crops were saved and much good was done to
the farmers on those light lands.

The same year there was a widespread outbreak of army worm
caterpillars, extending from Long Island to Chautauqua county.
Considerable attention was given to demonstrating the econtrol
methods for this pest. These insects have not appeared to a
very destructive extent this year. The outbreak of grasshoppers
in Saratoga County and further north began early in the season,
and our demonstration work against them was as extensive as
our funds would permit, hundreds of farmers receiving assist-
ance in controlling the grasshopper plague. Tesser demonstra-
tions were conducted in other parts of the state, with the result
that we are now convinced that if farmers will use the poison
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bait carefully, to the extent of a few cents an acre at the right
time, the so-called grasshopper plague may be wholly averted.

The library of the department has over sixty thousand index
cards relating to horticultural and agrieultural matters.

A: few bulletins and cireulars have been issued from time to
time, written. with the intention of conveying the idea of control of
insect pests and fungous diseases in a form that can be under-
stood by those who are not specially trained in the technieal
aspects of the case.

The following ecirculars and bulletins in relation to horti-
culture are available for distribution:

Horticultural Bulletin No. 2.— Blister Rust of Pines and
European Currant Rust.

Department Bulletin No. 41.— Wart Disease of the Potato.

Department Bulletin No. 61.— Peach Yellows and Little
Peach. ‘

Cireular No. 32.— Law Relating to Insecticides and Fungicides.

Circular No. 58.— Insect Pests, Fungous Diseases and Spray
Formulae. :

Cireular No. 67.— Relating to Fumigation of Bud Sticks and
Nursery Stock.

Circular No. 68.— Law Re]ating to Insects Pests and Fungous
Diseases and Nursery Inspection.

Circular No. 64.— Dying Hickory Trees.

Circular No. 97.— Diseases of the Honey Bee and Treatment.

Circular No. 112.— Tent Caterpillar and Control.

Circular No. 113.—Arbor Day, New York State.

Circular No. 118.— New York Standard Apple Grading Law
and Information of Interest to Fruit Growers, Dealers and
Purchasers.

Circular No. 119.— List of Certified Nurserymen in the State
of New York.

Circular No. 120.— Inspection, Certification and Transporta-
tion of Nursery Stock, United States, all States and Canada.

Chapter 127, Laws of 1915.—Act Relating to the Sale of Fruit-
bearing Trees.

Chapter 217, Laws of 1915.— New York State Apple Grading
Law.



HISTORY OF .FRUIT EXHIBITS AT STATE FAIR
H. B. Kxarr

Assistant Extension Professor, Department of Pomology, Cornell University,
Ithaca, N. Y.

PIONEER AND ITINERANT PERIOD OF THE STATE FAIR

The First Annual Fair and Cattle
Show of the New York State Agricul-
tural Society was held at Syracuse in
1841. At that time much more emphasis
was laid upon the animal husbandry and
dairy branches of farming than upon the
production of fruits, flowers, and vegeta-
bles, because of the greater importance
of the former in the farming industry of
the state. Some space was devoted from
the first, however, to the exhibition of
fruits, interest in which was just awaken-
ing among farmers of the state. As this interest grew and the
culture of fruit assumed the position of a great commercial in-
dustry, proportionately greater attention and space was accorded
the fruit grower and his products at these fairs.

In the early years of its existence the fair had no permanent
home. It was transferred from one city to another throughout the
entire state, among these being Albany, Saratoga, Utica, Elmira,
Rochester, Buffalo, Auburn, Watertown, and Syracuse. This,
of course, meant that no durable structures could be erected in
which the exhibition might be staged. As a result, the earlier
records of the Fair are replete with descriptions of “ floral halls ”
and “ horticultural halls ” hastily constructed to meet the needs
of the occasion, but beautifully adorned, according to these
reports, with flowers, plants, and vines appropriate to the nature
of the products on exhibition within them.
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EARLY PREMIUM LISTS

The first published preminm list for fruits appeared in connee-
tion with the Fair held at Utica in 1845. It is given below in the

original form: *
TABLE APPLES

1sT 2ND 3RD
For the greatest variety of table
Apples - TR A AR St 8500 $3.00 Vol. Trans.
TABLE PEARS
Greatest variety of table pears.....: $%3.00 Vol. Trans.

WINTER APPLES

Greatest variety of winter apples... Vol. Trans.
APPLES
Best twelve varieties table apples. .. $3.00
QUINCES 5
Best ' twelve iquiinces. . .5 o<t Vol. Trans. VYol. Trans.
AN
Prums
Best twenty-four plums............ Vol. Trans.
GRAPES
Best six bunches native grapes...... Vol. Trans.
Best six bunches foreign grapes..... Vol. Trans.

From: such a beginning the fruit exhibit has grown until it
now embraces nearly 270 classes with. annual awards of over
$4,000. 1In the forties and fifties popular premiums were: a
volume of the Transactions of the Society, the Diploma of the
Society, and a copy of Downing’s “ Fruits and Fruit Trees in
America.” Names often appearing in the early records were
those of David Thomas and J. J. Thomas, Ellwanger and Barry,
William Kenrick (who brought collections of fruit from his Massa-
chusetts home), Lincoln Fay, Charles Downing, and A. J. Down-
ing. Many of these men established an enduring place for them-
selves in American pomology. The beginnings of our fruit
industry were in able hands.

It is of interest to note that watermelons and muskmelons were
listed and awarded preminms under the headings of fruits for
a considerable period.
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Separate lists and awards for professional and amateur fruit
growers were maintained, though the basis of distinetion between
the two was not made elear. Imphasis was laid upon collections
of the different fruits without reference to varieties rather than
upon single plates of the different kinds. Apples, pears, and
grapes were most prominent in these premiwm lists. Premiums
were also offered for seedling fruits, but the judges possessed
sutticient courage to withhold awards in many ecases on the

FOREST
CITY GRANGE

ITHACA

F1g. 175.— Tue GraNGE ExuisiT TitaT WoN FIrsT PRIZE IN 1912

grounds of lack of merit. No variety names were mentioned
until 1876, when Ellwanger and Barry received a prize of $2.00
for a plate of “Apple or Orange quinees.” Tn 1877 a new sec-
tion entitled, “ Single Dishes, Open to All,” was added and a
prize of $2.00 was given for plates, or dishes, of the following
varieties of apples, pears, and grapes: Baldwin, King of Tomp-
kins County, Northern Spy, Rhode Tsland Greening, Roxbury
Russet, Twenty Ounce, Esopus Spitzenburg, Red Canada; Bart-
lett, Beurre d’Anjou, Beurre Clairgeau, Beurre Bose, Duchesse
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d’'Angouleme, Doyenne Boussock, Flemish Beauty, Seckel, Shel-
don, Lawrence, Winter Nelis; Concord, Catawba, Delaware,
Hartford, Isabella, and any of Rogers’ varieties. Twelve speci-
mens of apples and pears and six bunches of grapes constituted
a dish, :
THE STATE FAIR IN A PERMANENT HOME

The first fair that was held upon the present grounds at Syra-
cuse occurred in 1890. There were not suflicient buildings to
accommodate all the exhibits of farm and garden, and during
1890, 1891, and 1892 the fruit was displayed in tents, leased
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F16. 177.— Tug FIRST PRiZE PLATE OF DARTLETT PEARS 1IN 1911

and erected for the purpose. The Executive Board made the
following report of the display in 1891:

“An especial effort was made to secure a large exhibit of
fruit, and so successful was the effort that the officers in charge
were overwhelmed by the largest and greatest show of fruit
probably ever made in the United States. The need of a per-
manent building in which to place the fruit on exhibition was
sorely felt, and the expense of this department in leasing tents,
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erecting platforms, ete., undoubtedly cost the soeciety four-fold
more than would have resulted from the interest on a sum
necessary to pay for the structure.”

In 1892, on the night of September 13, a violent storm blew
down nearly every tent on the grounds and practically destroyed
the exhibit of fruit and flowers.

The following year, 1893, the legislature appropriated a build-
ing fund sufficient to erect, among other structures, the horti-

1911
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Fi1g. 178.— Tue Tirst PrRiZE PLATE oF ELBERTA PEACHES IN 1911

cultural hall, familiar to present day fair-goers. DBut the time
was to come when Horticultural Hall, once so spacious and ade-
quate, would fail to care for the ever increasing quantity of
fruits from the growers of the state. In 1915 the fruit exhibit
was transferred from its former home to the north end of the
Manufacturers’ Building. The floral exhibit was also transferred
to the same place, but the change did not prove altogether satis-
factory, owing to lack of space in which to display these produets
to advantage. Tt is to be hoped that horticulture may soon have
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a home on the fair grounds that is worthy of the position it holds
in the farming industry of the Empire State.

COLLECTIVE EXIIIBITS

From the year 1890 the importance of the fruit exhibit has
grown with leaps and bounds in quantity, quality, and the variety
and amount of premiums offered. In 1891 a elass was ineluded
for the first time for ‘‘ the largest and best collection of all fruits
especially designed for family purposes, collected and exhibited
by any society or organization which has been in existence for at
least one year.” The Central New York Horticultural Society
received first prize of $200, the Western New York Horticul-
tural Society received $100, or second prize, and a special award
of $50 was made to the Orange County Agricultural Society in
view of the excellence of its exhibit. Similar premiunms were
offered for collections especially designed for market purposes.
In 1892 the conditions were changed to some extent, and premi-
ums were awarded for the largest and best collection of fruit
grown in the state of New York, collected and exhibited by any
society or organization which had been in existence at least one
year, without reference to any speeial purpose or use to which
the fruit might be devoted.

Within the past few years the exhibits by the state hortieul-
tural societies have given place to displays by counties, for which
premiums of $250, $200, and $150 are awarded for first, second.
and third places. Ontario, Orleans, and Oswego counties have
been represented by such exhibits for a number of years, and
in 1915 the counties of Ulster and Niagara entered the lists, the
former carrying off first prize. Grange exhibits have also been
gradually assuming a more important place. Probably the great-
est departure from the custom of early years has been the forma-
tion of classes for fruit packed in the form in whieh it appears
upon the market. Packed barrels of apples, boxes of both apples
and pears, carriers of peaches, and parcel post packages of all
kinds of fruit are shown in ever increasing numbers.

EDUCATIONAL EXHIBITS BY THE STATE EXPERIMENT STATION

The exhibit of the New York State Agricultural Experiment
Station, at Geneva, received special commendation at the hands
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of the judge, J. S. Woodward, in 1893. It consisted of the
following number of varieties: apple, 102; pear, 24; plum, 34;
peach, 21; quince, 4; grapes, 125. The splendid display made
by this institution has never ceased to attract attention in recent
years, and it is altogether probable that this forms the most pleas-
ing single feature in the exhibit room.

PROMINENCE OF SINGLE PLATE EXHIBITS

In 1894, 1133 entries of fruit were made. Plums were
admitted to the single plate classes in 1895, and peaches soon

F1c. 180.— Tue ULsTER CoUNTY EXHIBIT — WINNER OF FIRST PRIZE IN 1915

followed. At present the single plate entries made by growers
all over the state receive more prominence than large collections
exhibited by a few men. This is as it should be, since it offers
the greatest encouragement to the greatest number and gives
the small grower, as well as the large one, a chance.
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EXIIBITS BY YOUNG PEOPLE

Lastly, the boys and girls, the future fruit growers and farmers
of the state, have not been neglected. A speecial section is pro-
vided for them, in which they can contest their skill in selecting
and arranging colleetions of orchard produets. It is probable
that no expenditure by the Fair Commission is made for a more
worthy purpose, or returns in the long run a larger measure of
interest and value, than this outlay for the rural schools and their
boys and girls.

VALUE TO TIE STATE

It is difficult to estimate in conerete terms what all this means
to the state. New York fruit growers have never been prone to
do much talking about themselves or to boom the industry in
which they are engaged. The exhibit at the State Fair serves in
a modest way to remind the general publie that this state possesses
a fruit industry that is worthy of her reputation and achievement.
There can be no question that the exhibit is worth while to the
fruit growers themselves in many ways. The exhibit at the
fair has become an accurate reflection of fruit-growing conditions
in the state at large. With the possibility of a new and better
building before us, with the prospect of fairer methods of pack-
ing and saner methods of marketing, both the exhibit at the fair
and the industry in the state face a future full of promise.



HORTICULTURAL EXHIBITS AND WHAT THEY
MEAN TO THE FRUIT INTERESTS OF THE
STATE OF NEW YORK

EXHIBIT OF NEW YORK FRUIT AT THE COLUMBIAN EXPOSITION

Epwarp vaAN ALSTYNE

Director of Farmers’ Institutes

The first world-wide exhibit of New
York’s fruits was made at the Columbian
Exposition at Chicago in 1893. Tt occu-
pied 200,000 square feet in the Horticul-
tural Building. The exhibit was divided
into three parts — Floriculture, Pomology
and Viticulture. In this connection we
are concerned with the two last.

The pomological exhibit showed all the
fruit of the state, and was in charge of
Mr. Geo. T. Powell, of Ghent, Columbia
County, he being at that time Director of
Farmers’ Institutes. Nearly 3,000 square feet was occupied by
this exhibit. From the opening of the exposition until its close
the space was well filled with the various fruits of the state, a
considerable quantity having been put in cold storage the previous
fall. On May 11 there were before the judges 101 varieties of
apples and five of pears. From the ripening of the first straw-
berries there was a continual supply of fresh fruits direet from
the growers. Tor the first time a demonstration was made to the
world that, with the exception of citrus fruits, New York produced
more fruit than all the other states put together.

The viticultural exhibit was in charge of Mr. Geo. C. Snow
of Penn Yan, Yates County. This contained all the wine pro-
ducts of the grape, the fruit being shown with the pomological
exhibit. Beginning with grapes held in cold storage, there were
Catawbas, Dianas and Isabellas on the tables from May 1 to
November 1. The first of the crop of 1893 began to arrive August
15, being Champions from the vineyards of Mr. W. D. Barnes
of Middle Hope, Orange County.

2 [706]
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This display was a revelation to thousands who had little idea
of the extent and excellence of New York’s vineyard products or
the money value of the grape crop of our state, which is greater
than that of California. There was also an exhibit showing the
best methods of handling and trimming the crop. The viti-
cultural exhibition received 22 awards. ,

In the dome of the Horticultural Building, Dr. Charles H. Peck,
State Botanist, showed the edible fungi of the state, in a space
occupying 240 feet.

NEW YORK FRUIT AT THE PAN-AMERICAN EXPOSITION IN 1901
F. E. Dawusy, Fayerrtevinig, N. Y.,
Assistant Superintendent of Fruit XExhibit at Buflfalo

One of the most complete and the largest
exhibition of New York state fruits and
fruit products that has ever been brought
together was made at the Pan-American
Exposition in 1901.

The apple crop of 1900 was one of the
finest ever grown in the state, and, through
having a very wide acquaintance among
both professional and amateur apple grow-
ers, the superintendents were able to secure
a large collection of apples of remarkable
quality for the exhibit of cold storage fruit.

The exhibit was made to demonstrate not only that New York
could grow the finest fruits, but to show that some localities are
better adapted to growing certain varieties; and, while this adapta-
tion is marked in most sorts, the display of sixty-one plates of
Baldwins from each county and New York City, which was kept
up throughout the exposition, was the leading feature of this por-
tion of the exhibit.

A careful record was made of the number of apples of each
variety placed in cold storage, and an accurate account kept of
the condition of each of the specimens taken out. This gave some
very interesting and valuable data as to the comparative keep-
ing quality of the different varieties, also information as to the
effect of early and late picking and some information of value
regarding keeping quality in different localities,
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The exhibit of cold storage apples grown in 1900 was placed
on the table, May 20. It comprised over 4,000 plates and 345
varieties, and not one of the 20,000 apples had on it a blemish of
any kind.

On the same date twenty-one varieties of pears, seven of quinees,
and five of grapes were staged. The comimissioner would not
allow the superintendents to spend any money for grapes for an
exhibit of fruit grown in 1900, and the few baskets of these five
varieties were put in at the expense of the superintendents. Only
100 pounds were put in cold storage, and 96 pounds were shown
from May 20 to July 10. The Catawbas on the plates on July 4
were in good condition, and we were. offered thirty cents per
pound for them.

Two gold medals and two silver medals were awarded the
state on these exhibits, and a dozen gold, silver and bronze medals
were awarded to individuals who grew the fruit.

The fruit of 1901 was a revelation to every one, and easily
placed New York at the head — especially as a grower of apples.
No other state showed so many specimens nor so many' varieties.
and none could compare in quality. We were the first state to
place apples on the tables, ripe fruit being shown on June 12.

The fruit Ceriman Monstera Deliciosa was also from New
York, being grown under glass at Cornell University.

On strawberries the state received a gold medal; the exhibit
was continuous from June 23 to October 31. We displayed over
one hundred and eighty varieties, from 163 different exhibitors.
On June 29 we had more than seven hundred plates of gigantic
Marshalls on exhibition, also twelve hundred plates of 167 other
varieties.

The exhibit of bush fruits was very complete, and the state
received a gold medal for this display. One day there were dis-
played 139 varieties of gooseberries.

The length of the season for currants was demonstrated by
showing some sixty varieties over a period of forty-three days.

The raspberry show lasted from July 3 to August 22. Black-
berries, whortleberries and dewberries helped to demonstrate the
supremacy of the state as a section for the production of small
fruits. Fourteen varieties of apricots and four of nectarines were
shown.
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On plums, peaches, and grapes, no state came anywhere near
meeting New York. On grapes we exhibited four times as many
-arieties as any other state, and received more medals and prizes
thau all the rest of the states together. The largest and heaviest
cluster of grapes at the exposition, weighing 8 pounds 9 ounces,
was grown in New York State and beat the California cluster
by nearly two pounds in weight.

Among the features of the exposition which were largely com-
mented on by the daily press were the fruit pictures and panels
done 1n fresh fruit, designed by the writer and executed by Julius
Heinrich. These were continued throughout the exposition, and
were complimented by thousands. On this display the state of
New York won thirteen gold medals, three silver medals, and one
bronze medal. Thirty-six gold medals were awarded to the ex-
hibitors, giving New York nearly one-half of all the gold medals
awarded in the horticultural department. Forty-six silver medals
were also awarded to exhibitors, and over four hundred other
awards were made.

Reference to this exhibit would not be complete without say-
ing something of the work done by the late S. D. Willard, of
Geneva, who gave his services as superintendent without remu-
neration. Iis keen interest in demonstrating the state’s horti-
cultural supremacy, his wide acquaintance among fruit growers,
and his personal popularity made the work light for those who
were associated with him.
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NEW YORK FRUIT AT THE LAND SHOWS AND AT THE SAN
FRANCISCO EXPOSITION

Cuaries G. PorTER, ALBION, N. Y.,
In Charge of New York Horticultural Exhibits at Land Shows and at San
Francisco Exposition
NEW YORK LAND SIIOWS

At the Land Show in Madison Square
Garden, in November, 1911, an exhibit of
fruit from the state of New York was in-
stalled. It consisted of packed boxes of
apples, as also full packed barrels and sec-
tions of packed barrels. The exhibits also
contained pears, peaches, canned fruit and
various fruit productions.

From November 11 to December 4,
1912, the second state exhibit of fruit was

shown at a New York Land Show. At
this exhibition, apples and pears were
shown. Since, after the show was decided upon, there was less than
two weeks' time in which to colleet and install the fruit, it was
colle cted from orchards and barns where the fruit had been packed
for market and was therefore not selected for exhibition purposes.
This was an excellent feature of this exhibit; for, notwithstanding
all that has been said about the farmer’s poor pack, one was able to
go to various farms and select boxes and barrels of apples that had
been packed in the regular way and which went to make up a
large and attractive exhibit of New York State fruit. As this
was an exhibit of two hundred packed barrels, massed in a bunch
on such an angle as to show the entire face end of each barrel,
and one hundred and seventy-five full packed boxes installed upon
a rack five boxes high and so arranged as to make a background
for the barrels, it made a very attractive exhibit.

There were hundreds of children and many grown people —
consumers of fruit— who looked for the first time upon a full
barrel of apples, and who for the first time learned that apples
grown in the state of New York were marketed in barrels and
not in half-pecks. From this exhibit, apples and pears were
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handed out to the visitors, who could taste and judge for them-
selves the superior quality and flavor of New York apples.

CHICAGO LAND SIIOW

At the Chicago Land Show, held November 20 to December
11, 1913, the state showed a large exhibit of apples. The installa-
tion scheme was of an oblong pyramid with most of the fruit
shown in box flats and barrel ends, showing how boxes should be
packed and how barrels should be faced and tailed up at the press
end. There were one hundred and fifty boxes and ninety barrel

F1e. 182.— EXuIiBiT oF NEW YORK STATE APPLES AT THE NEW YORK LAXND
Suow, 1912

ends; there were also about fifty full packed barrels and one hun-
dred plates — thirty varieties in all.

The fruit was grown in the leading fruit counties of the state,
and was selected so as to give a fair representation of the fruit
in the county from which it came. There was no desire to show
overgrown specimens or varieties without a commercial value.
We had fine color, good size for each variety shown, and uni-
formity in pack, with fruit of the highest quality — all of which
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went to make up a very attractive exhibit. The aroma from the
New York fruit so completely filled with its delicious fragrance
that portion of the great eolosseum in which it was staged that
many people asked if New York fruit had ever been shown there
before, saying that it was the first time such fragrance of fruit
was ever noticed at the Land Show.

One feature of this exhibit was the distribution of apples to
visitors, and, although many barrels of apples were handed out
in this manner, the one thing lacking was that there was not
enough fruit for this purpose. Hundreds of people visiting the
exhibit did not know that New York was an apple-growing state,
and were much surprised to see such beautiful fruit from other
than a western state. It was hard for them to believe, when they
read from a placard on the exhibit, that “ six counties in the state
of New York produced more apples than all the states except
Pennsylvania.” -

This exhibit showed very clearly the keeping qualities of New
York fruit. After remaining on exhibition for three weeks the
fruit was just as attractive as on the opering day.

THE PANAMA EXPOSITION

To arrange for and install an exhibit of fruit creditable to
the great fruit interests of the state of New York, three thousand
miles away from home, is a considerable undertaking. _

In selecting the fruit for this exhibit, the same care was used
as in previous exhibits — to select only varieties of commercial
value and from various fruit counties of the state. As the exposi-
tion was not open until February 20, apples only could be shown
at the opening. Tt was necessary to have a cold storage and packing
house centrally located, where the fruit was received. At this
place it was all repacked in the various ways in which it was
to be shown and then returned to the cold storage until the
time necessary to load it for San Francisco. There were twenty-
five varieties selected for this exhibit. The stock consisted of
three hundred and thirty-six packed box flats and one hundred
and thirty barrels, packed with various varieties to be shown
in different ways. There were also fifty-two dozen of the finest
canned fruit produced in the state, consisting of ten varieties,
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all of which made up one large refrigerator car load. About
three weeks from the time of shipment it arrived at San Fran-
eisco, when the fruit was again placed in cold storage, where it
remained until the exhibit was installed. The excess was left
in storage to be drawn upon from time to time as the exhibit
required. '

The space allotted to the state of New York in the Horticultural
Palace, was 40 x 34 feet. The booth was made after the style
of a colonial pergola, having large columns, with massive beams
and crossbeams and large seroll lattices at either end, artificial
grapevines' running up and covering the crossbeams with their
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F1e. 183.— Exnisir or NEW YORK APPLES AT THE CHICAGO LAND Stow, 1913
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autumn-tinted foliage, fruited with variously colored bunches
of fruit. Diagonally across each end of the space, and meeting
on either side of a mirrored door in‘the back, there were built
two refrigerator cases, each being twenty feet long and thirteen
feet high, with panelled glass fronts seven feet high, the color
scheme of the entire booth and eases being cream and apple green.
In each case there were placed eleven hidden 40-watt electric
lamps, which threw a beautiful soft light upon the fruit.

In one case sixty-eight boxes of apples were shown, making
seventeen rows four boxes high. In the other there were forty
barrel ends, some showing face ends and others showing the tail
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Fi16. 184.— NEW YOrRK STATE FRUIT EXHIBIT AT PANAMA EXPOSITION
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or press end of the barrel. These were piled four barrels high
and represented New York standard pack. There were a num-
ber of varieties and colors in each case, so arranged as to make
the exhibit attractive, with a row of fancy baskets filled with the
choicest fruit of the exhibit placed upon the floor of each case
in front of the boxes and barrels. With the soft glow of the
eleetric lights, the New York exhibit of fruit was always a beauti-
ful picture, which attracted much attention.

This exhibit stood practically without ehange until the second
week in May, when some changes were made, but still leaving
twenty-two varieties in the exhibit. September 6 there were
sixteen varieties of the 1914 fruit on exhibit, including Rhode
Island Greening, Pumpkin Sweet, Hubbardston, and MelIntosh.
At this time there were some varieties of 1915 fruit, and with
other varieties following as fast as matured, the exhibit was all
changed to the fruit of 1915. i

If space would only allow, how very interesting it would be to
quote the remarks-of visitors written in the large register at the
exhibit, where hundreds registered every day!

Nearly every day until May 15, New York State apples were
distributed to visitors. People from all states, and many foreign-
ers, had the pleasure for the first time of tasting a rich, juiey,
well-flavored New York apple. Visitors were much surprised to
learn that New York was an apple-growing state, that it grew
such beautiful fruit, and that its 1914 crop was fifty million
bushels, about one-fifth of the entire production.

Dealers in fruit, from various states and foreign countries,
were among our most interested visitors, always expressing a de-
sire- for New York fruit and information concerning it. Con-
sumers would frequently visit the exhibit for the purpose of pur-
chasing fruit by the box or barrel, and would show much dis-
appointment when told thait sueh could not be done. ;

In a brief word of eonclusion T wish to add that with the wide
range of advertising by these exhibits, placed before thousand of
consumers from all over the world who for the first time saw or
tasted a New York apple, their value to the fruit interests of the
state of New York is immeasurable.






THE WESTERN NEW YORK HORTICULTURAL
SOCIETY

Jony Harn
Secretary of the Society, Rochester, N. Y.

The first record we have of the organ-
ization of fruit growers in the Empire
State is that of the Fruit Growers’ So-
ciety of Western New York, in 1855. It
came upon the scene at a time when the
New World was beginning to witness:
numerous demonstrations of the inventive
genius of man. The successful use of
illuminating gas in this country had been
practiced for less than a quarter of a cen-
tury; travel by steam railroad had not be-
come a fact until about the same period;
and not until 1844 was the first public
telegraph in this country completed.

In 1870, the Fruit Growers’ Society of Western New York
changed "its name to ‘“ The Western New York Horticultural
Society.” Six years later Alexander Graham Bell discovered the
principle which culminated in the invention of the telephone, and
still several years later followed the general commercial introduc-
tion and development of electric lighting.

Agricultural experiment stations and agricultural colleges were
not known in the United States until about twenty years after
the Western New York Horticultural Society was born. The
first experiment station we read of was established at Middle-
town, Conn., in 1875, and our own New York Agricultural Ex-
periment Station beeame a fact in 1882, seven years before the
writer of this article beeame the secretary-treasurer of the organi-
zation of which this article is the subject.

The history of the old Western New York Horticultnral So-
ciety would make intensely interesting reading if published in
detail. This, however, it will be impossible t6 do here. The
wonderful progress made in the development of fruit growing in
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F1a. 185.—W. C. BARRY, PRESIDENT,
WESTERN NEW YORK lIORTICULTURAL
Sociery, 1915-16
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this state, and the enviable place the society occupies today among
similar organizations, agricultural experiment stations, and col-
leges of agriculture in the United States and Canada, constitute
the highest testimonial to the sixty years of intelligent and suc-
cessful effort consecrated to the cause which it has long repre-
sented and still represents.

The circular letter which called into existence the institution of
which we write read as follows: 3

A Pomological Society for Western New York

A meeting of the fruit growers and nurserymen of Western New York will
be held at the Court House in the city of Rochester, on Tuesday, February
27, 1855, at two o'clock p. M., for the purpose of organizing a pomological
society to embrace all the counties lying west of and including Onondaga.

The culture of fruits in this region is becoming an important branch of
industry, and the projected society cannot fail to exert a powerful influence
in advancing its interests.

At that meeting an organization was effected, constitution and
by-laws adopted, and the following gentlemen paid their dues and
were enrolled as charter members:

Patrick Barry, George Ellwanger, D. D. T. Moore, H. E.
Hooker, C. T. Cherry, G. H. Cherry, James Vick, Jr., Joseph
Frost, Ira Belden and Moses Long, Rochester; John B. Eaton
and William R. Coppock, Buffalo; William P. Townsend and
Claudius L. Hoag, Lockport; C. I. Ryan and Robert Donelian,
Greece; John J. Thomas, Macedon ; Zerah Burr, Perinton; H. P.
Norton, Brockport; Austin Pinney, Clarkson; Philip R. Freeoff,
Auburn.

Shortly after the launching of the society the late celebrated
Charles Downing became a member and an ardent supporter.

The first officers elected were: President, John J. Thomas,
Macedon. Vice-Presidents, Lewis F. Allen, Buffalo; H. P. Nor-
ton, Brockport; E. W. Leavenworth, Syracuse. Secretary, John
B. Eaton, Buffalo. Treasurer, William P. Townsend, Lockport.

As an illustration of the earnestness and enthusiasm of these
pioneer fruit growers, we quote from the record of 1855 a few
of the entries in the fruit exhibit at that meeting:

Lewis F. Allen — 26 varieties apples, 18 of pears, 7 of plums.
Wm. R. Coppock — 29 varieties pears, 5 of apples.
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Lewis Eaton — 29 varieties pears and 18 of apples.
Ellwanger & Barry — 156 varieties pears, 76 of apples.
Frost & Co.— 39 varieties pears.

Claudius 1. Hoag — 29 varieties pears and 36 of apples.
H. E. Hooker & Co.— 73 varieties pears and 33 of apples.
Hooker, Farley & Co.— 22 varieties pears and 47 of apples.
Manley & Mason — 89 varieties pears and 43 of apples.
Henry P. Norton— 33 varieties pears.

Pentield & Burrill — 71 varieties pears and 30 of apples.
John J. Thomas — 36 varieties apples.

Wm. P. Townsend — 74 varieties pears.

Godfrey Zimmerman — 17 varieties pears and 32 of apples.

The writer wishes the fruit growers of today would show simi-
lar enthusiasm and generosity at the annual meetings of the West-
ern New York Horticultural Society.

For lack of space we here condense the record of presidents of
the Society: 1855-1857, J. J. Thomas; 1858, II. P. Norton;
1859-1860, Benjamin Hodge; 1861, Elisha Moody; 1862-3,
Hugh T. Brooks; 1864—5, Patrick Barry; 18667, H. E. Hooker;
1868, W. Brown Smith; 1869, James Vick; 1870-1890, Patrick
Barry; 1891, William C. Barry (still serving).

From 1855 to 1874 the secretaries were: C. P. Bissell, John
B. Eaton, James Vick, H. G. Warner, Sam P. Wakelee, Wm. J.
Fowler, W. P. Bissell. In 1874, Platt C. Reynolds was elected
and served till 1889 (fifteen years), his sueccessor being John
Hall, who is still serving (27 years).

Patrick Barry sought to resign the presidency in 1890, but the
Society re-elected him, the late S. D. Willard declaring that “ so
long as Patrick Barry is able to write the words ¢ Yours truly,’
he must be eontinued as president,”

At the 1914 meeting the secretary read a ‘ Brief Sketch of
Twenty-Five Years of Service,” from which we make several
extraets:

The year following my assuming office the membership numbered 210; five
.vears later it was 439; still five years later the number was 590; in another
five years it had reached 672; and in five years more, the year 1910, the total
was 1,467, * % %

By comparison with those engaged in the fruit-growing industry in the
early history of this society, the progressive fruit grower of today is scientific
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—knows lis business. The Geneva Experiment Station and the College of
Agriculture at Ithaca have helped him to solve many of his problems, and
the annual meetings of this society have been the clearing house where all have
met, and, by discussion and illustration, information has been gained to the
mutual profit of both. The research work of these hives of industry at Geneva
and Ithaca has been made more effective because of the close intimacy exist-
ing between them and this society

I could recount incidents from the records of this organization which, in
the light of present knowledge, would cause a smile. Do the men who have
fallen heirs to so goodly a heritage think that the pioneers of those early days,
who were groping after light upon their problems in orchard management,
were old fogies? Nay, nay; they were men of large patience, unlimited faith
and strong determination; and men should be thankful to live in this day and
age when innumerable avenues of helpfulness invite the footsteps and brains,
and make tasks easier and efforts more successful than was possible to our
forebears. Here, again, we claim credit for the work of this society.

I should have liked to review the progress made in combating insect and
fungus diseases, the general care of the orchard, and the advent and wide-
spread use of the spraying machine, etc., but time forbids.

During my term of office two of the society’s greatest benefactors have
crossed the river, but have perpetuated their names and their interest in our
work. We have the Barry donation of $2,000, from the interest of which the
Barry gold medal is to be awarded to the originator of a mew fruit or orna-
mental tree, shrub, flowering plant or vegetable; and we have the George
Ellwanger donation of $1,000, from the interest of which are to be paid cash
prizes for the best-maintained private place, and for the best-maintained pri-
vate collection of large and small fruits. The outcome of these donations
was the raising of other moneys which gave a permanent fund of over $4,000.

During the years that prizes were offered by the New York State Agri-
cultural Society for the largest and best collection of fruit exhibited at the
state fair by organizations, this society captured nearly $5,000 in cash
premiums. * ¥ ¥ !

Now, as to the future. Among the many problems yet to be solved may be
mentioned those of better transportation facilities, an advance in which has
been made, locally, during the past year; cooperation in its broadest sense;
better sorting and better packing by both grower and buyer, and such a
distribution of your products as shall make possible the supplying of every
man, woman and child in the land with the delicious, health-giving fruits of
vine and tree as produced in this®section of country, which has been so
peculiarly blessed by the Creator in its climate and soil and other agencies
which make it possible for you to grow fruit that is not surpassed in quality,
and much of it in color, by that grown in any other section of the United
States.

Some of our oldest members have been removed by death: Claudius L.
Hoag, a charter member of the society; S. D. Willard, C. M. Hooker, and D. R..
Pease; also one of our youngest life members, J. Sumner Allis, son of
Mr. Clark Allis, whose grandfather was a member of this society.
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The prime object of this society, as expressed in its constitu-
tion, is educational — the promotion of the advancement of the
science of pomology and the art of fruit culture generally, and
in harmony with this expressed declaration the programs pre-
sented at the annual meetings have always been prepared. The
best horticultural authorities from far and near have appeared
upon our platform.

This society was the first in the country to encourage the ex-
hibition at its annual meetings of spray nozzles and other deviees,
and subsequently of spraying apparatus, from a spla_) syringe to
a power spraying machine.

The officers of the society for the year 1915 are:

President
W. C. Barry
Vice-Presidents
S. J. T. Bush, Morton F. H. Lattin, Albion
George T. Powell, Ghent M. E. Ross, Avon
A. L. Whitbeck, Sodus “Wm. H. Roeper, Wyoming

Secreiary—Treasurer
John Iall, Rochester

Executive Committee

B. J. Case, Sodus Geo. W. Dunn, Webster

J. Corwin Jacks, Batavia E. W. Catchpole, North Rose
Samuel Fraser, Geneseo

As a stimulus to members, winter exhibits of fruit are made
at the annual meetings, some hundreds of dollars being paid in
premiums.

The annual membership fee is $1; that for a life member is
$10. Either entitles the member, in addition to participation in
the meetings, to the annual report, a volume of more than 200
pages, containing all the addresses and discussions at the annual
meeting, and worth many times a dollar as a book of reference.
A set of these reports mark the horticultural progress of more
than half a century.



THE NEW YORK STATE FRUIT GROWERSY’
ASSOCIATION

E. C. GiLLETT

Secretary of the Association, Penn Yan, N. Y.

There are no records in the Secretary’s
office concerning the organization and work
of this association for the first two years
of its life. The first record is of the an-
nual meeting held at Buffalo, N. Y., in
January, 1903.

From different reports since that time
I learn that the association was organized
two years previously, or on February 28,
1901. A preliminary meeting was held
in Rochester at the time of the meeting of
the Western New York Horticultural So-
ciety. Over a hundred men, who were fruit growers and who felt
that their interests as growers would be better served by an or-
ganization not so closely connected with the nursery trade, met in
a hotel and organized this association.

The 1902 meeting was held in Syracuse. Mr. L. T. Yeomans
of Walworth was elected president. Mr. Yeomans served as
president two years, or until January, 1903, when T. B. Wilson,
of Hall, was chosen. Mr. Wilson served as president four years,
1903-4-5-6; Mr. J. R. Cornell, of Newburg, served in 1907-8;
Mr. B. J. Case, of Sodus, in 1909-10; Mr. Clark Allis, of
Medina, in 1911-12; Mr. L. L. Morrell, of Kinderhook, in
1913-14. Mr. Frank Bradley, of DBarker, was elected last
January and is now president.

Mr. F. E. Dawley, of Fayetteville, served as secretary until
1904. Mr. W, L. McKay, of Geneva, served*two years, 1904-5.
E. C. Gillett, of Penn Yan, was elected secretary in 1906, and
has served continuously since that time.

Mr. C. H. Darrow, of Geneva, was treasurer until 1910, when
the office of treasurer was combined with that of secretary.

[7271
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Until 1910, the annual meetings were held in different sections
of the state — Syracuse, Buffalo, Geneva, Penn Yan, Lockport
and Medina. Since 1910 the meetings have all been held in
Rochester.

The constitution gives seven definite objects which the asso-
ciation should aim to reach.

1. To secure and disseminate practical and scientific informa-
tion concerning fruit growing. '

2. To secure legislation which may be advantageous and pre-
vent that which may be detrimental.

3. To secure improved facilities of transportation.

4. To secure a better and more uniform system of packing
and packages.

5. To devise some system of marketing our products.

6. To obtain an improved system of crop reporting.

7. The cooperative purchase of supplies.

In only one of these seven objects which the association sought
to obtain have we failed to accomplish results. We have never
been able to devise and put in operation a marketing system.

The first point, that of securing and disseminating informa-
tion, we have most thoroughly carried in our annual meeting
and in our reports.

Our legislative committee has been able to secure the passage
of some needed legislation. Laws regulating the size of the
apple barrel and box, and grape and other fruit packages; fumni-
gation of nursery stock; licensing and bonding the commission
men ; the nurserymen’s liability law, and the packing and grading
law are noticeable instances of legislation favorable to our inter-
ests, which have been secured largely by our efforts.

Much has been done toward securing better transportation
facilities, notably in Weston, N. Y., in the peach-growing section.

The crop reports have been issued from the office of the secre-
tary either two or three times each season, and, with the coopera-
tion of the members, the secretary has been able to give such
reports as are reliable and accurate. They have proved to be as
accurate as the government reports or any crop reports issued,
and are so regarded by the trade.

Perhaps our greatest success has been in the cooperative pur-
chase of supplies. We have been able to purchase vitriol, arsenate
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of lead, paris green, sulphur, fertilizers, ete., so as to save thou-
sands of dollars to our members and incidentally to benefit every
fruit grower in the state, whether members of the association or
not, because our trade has helped to bring down and keep down
the price of all these materials. We have purchased for our
members nearly $100,000 worth of supplies.

In March, 1905, the association was regularly incorporated.

EASTERN NEW YORK SOCIETY

The Hudson Valley Horticultural Society was organized in
1896, with James Wood, of Mt. Kisco, president; W. ¥. Tabor,
Poughkeepsie, vice president; Edward van Alstyne, Kinderhook,
secretary ; B. D. Van Buren, Stockport, treasurer; E. G. Fowler,
Port Jervis, corresponding secretary.

The first meeting was held at Poughkeepsie. The next year
the title was changed to the “ Eastern New York Horticultural
Society,” the officers being the same, except that the office of
treasurer and corresponding secretary were merged inte that of
secretary.

In 1898, the annual meeting was held at Albany, Edwin C.
Powell, of Westchester County, succeeding Mr. van Alstyne as
secretary. »

In 1899, and until the society was merged with the Fruit
Growers, the annual meetings were held at the American Insti-
tute, New York City. At that time My, Charles H. Royce, of
Rhinebeck, Dutchess County, succeeded to the secretaryship.

In 1900, Mr. Geo. T. Powell, of Ghent, Columbia County,
became president.

For three years the association published a quarterly journal
known as the “ Hudson Valley Horticulturist,” which contained
the annual report and other matters of interest to the members.

Very soon after the organization of the state society in 1901,
the Eastern New York Horticultural society by unanimous vote
became a part of this association, turning over their annual and
life members numbering 275 to this association, also such funds
as were in the treasury, the New York State Fruit Growers’
Association agreeing to hold an annual meeting each year in

the Hudson Valley.
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SUMMER OR FIELD MEETINGS

Summer or field meetings have been held each year. Two
have been held at Sodus, two at Oleott Beach, two at the Experi-
ment Station at Geneva, one each at Penn Yan, Albion, Iilton,
Ithaca, Fredonia, and Plattsburg.

The educational feature in the way of speeches, etc.. is sub-
ordinated largely to the visiting of large fruit farms and learning
by observation instead of precept. It has come to be regarded by
our members as the annual event of the summer.



HUDSON RIVER FRUIT EXCHANGE

Wa. Y. Verig, Marrsoro, Urster Co., N. Y.

ITS CONCEPTION AND ORGANIZATION

In March, 1912, the writer, with Mr,
C. E. Thurston of New York City, called
on the representative fruit growers living
in that section of country located on the
west bank of the Hudson River between
Newburg and Highland, known as the Cen-
tral Hudson fruit district. The object of
this call was to present a plan of organizing
the fruit growers of this section for the
purpose of mutually protecting their inter-
ests through cooperation. The suggestions
made met with such universal favor that
a meeting was called about ten days afterwards, which forty in-

Fr16. 185.— lixTERIOR OF OFFICE oF HUDSON RIVER FRUIT EXCHANGE
[731]
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terested growers attended. At this meeting the whole project was
discussed, and a committee of five were appointed to draft a con-
stitution and by-laws, which are printed below. The only change
made is that we increased our capital stock to $4,000 at our
yearly meeting, May 1, 1914.

CONSTITUTION

ARTICLE I

This Association shall be called the Hudson River Fruit Exchange, Inc.
It shall have a capital stock of two thousand ($2,000) dollars, divided into
one hundred shares of twenty ($20) dollars each, fifty per cent of which shall
be paid in at once, and the remaining fifty per cent at such times and in such
installments as may be directed by the Executive Committee. Tt shall be
incorporated under the laws of the state of New York, and when fully paid
its shares shall be non-assessable. No member may own more than four
shares of stock. Stock in this exchange carries no voting power, but each
registered member is entitled to one vote,

On February 28, 1914, the amount of capital stock was increased to four
thousand dollars ($4,000) divided into two hundred shares of twenty ($20)
dollars each.

ARTICLE I1

It shall embrace the fruit growing sections along the Hudson River, with
headquarters at Milton, Ulster County, N. Y.

Its members shall consist of such persons as are growers of fruit for market
and are accepted by the Executive Committee, and have purchased at least
one share of the capital stock at such price as the Exchange may name.

ARTICLE IIT

An Executive Committee of seven members shall have the general manage-
ment of all the affairs of the Exchange. They shall be elected by ballot at
the annual meeting in 1912, one for the term of three years, two for the term
of two years, and two for the term of one year. At the annual meeting of
1914 two members shall be elected to serve for a term of one year. At each
subsequent annual meeting members shall be elected for the term of three
vears, to fill vacancies of the outgoing class. The Executive Committee shall
fill vacancies, to serve until the next annual meeting.

A majority of the Executive Committee shall constitute a quorum. The
Executive Committee shall have the power to appoint Auditing and other
special committees as occasion may require. The Executive Committee is
prohibited from borrowing money in the name of the Exchange except when
specifically authorized.

ARTICLE IV

The Executive Committee shall appoint from its body, members to act as
President and Vice-President, for terms of one year, and shall further appoint
a stockholder, who may or may not be a member of the Executive Committee,
to act as Secretary-Treasurer for a term of one year.
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ARTICLE V ) :
Any member of the Exccutive Committee shall be subject to recall by the
Exchange. Upon a petition being signed by at least twenty-five per cent of
the members, the Executive Committee shall call a special meeting of the
Exchange to consider the petition, and a two-thirds vote of the total members
present shall recall such committeemen from office.

ARTICLE VI
The Constitution and By-Laws may be amended by a vote of two-thirds of
the members present at any meeting of the Exchange, provided notice of the
proposed amendments, with a copy of the same, be mailed to each member
at least ten days in advance of such mecting.

BY-LAWS

ARTICLE I

The regular annual meeting of the Exchange shall be held on the first
Saturday after the first Sunday in May of each year, except in 1912, when
the organization meeting shall be considered the annual meeting for that year.

The Executive Committee shall have the power to call such meetings as
it may deem necessary or expedient, notices of such meetings to be mailed to
each member at least thrce days prior thereto. 3

The Executive Committee shall meet at such times as may seem advisable
to it, or at the call of the President.

ARTICLE 11
The fiscal year of the Exchange shall be from May 1 until April 30
inclusive.
ARTICLE III
Copies of all rules and regulations which may from time to time be made
by the Exchange or its Executive Committee shall be mailed to each member.

ARTICLE IV

The Executive Commitiee shall have power to suspend from the Exchange
any member who does not comply with all the laws, usages and regulations
now in force or which may hereafter be adopted by the Exchange or its duly
authorized Executive Committee. If a suspended member desires, the Presi-
dent shall, upon a petition signed by ten members, call a special meeting of
the Exchange to act upon his case, and said suspended member must abide
by the decision arrived at by a majority vote of the members present at said
meeting. 4

ARTICLE V

All bills authorized by the Exchange or its Executive Committee ana all
other payments especially authorized by the Exchange shall be paid by the
Treasurer by check, countersigned by the President.

ARTICLE VI
Members of this Exchange bind themselves when consigning fruit to ship
only to commission houses or auctions, duly designated by the Exchange.
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They also agree to ship all fruit up to the grade under the label of the
Excehange, and fruit not up to grade without the label. ;

ARTICLE VII
Fruit sold through the Exchange f. o. b. shipping point or on track shall
pay to the Exchange a commission of three per cent of the gr.oss price. In
such cases the Exchange stands behind such sales and guarantees the price
to the grower. The members reserve the right to negotiate private sales on
whicli no commission shall be due the Exchange.

ARTICLE VIII
At the end of each fiscal year, after all the expenses of the Exchange shall
have been paid, the Executive Committee shall from any surplus remaining -
declare a dividend not exceeding five per cent on the par value of shares
issued. The entire balance of such surplus shall be distributed among the
members who have shipped fruit through the Exchange during such year in
proportion to the value of their respective shipments.

As Milton is the most centrally located of our loading stations,
the office is situated there. In May we were incorporated and

F16. 189.— OrFIcE oF HUpsoN RIVER FruUiT EXCHANGE

ready for business. Our first problem was to secure a manager
to run the office, which, by the way, is the most important part of
the organization. We knew of no one suitable, since one of the
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requirements was that he should not be personally interested in
any one of the members; therefore we advertised for a manager
that understood the fruit business along the line on which we were
working. We succeeded in hiring a very competent young man,
who, through his ability and energy, soon established us as an or-
ganization that had fruit to sell at right prices, quality considered.

Since we need a source of income to pay the running expenses
of our oftice, we adopted the following plan: All members are
charged 3 per cent on the supplies purchased for them and on all
sales of fruit made by the exchange. If a commission were paid
to the association on all sales made by cach member it wounld be

F16. 190.— STORAGE RooM oF HupsoN RIVER FrRUIT EXCHANGE

much better, but this restriction could not be enforced at once.
However, we have hopes of soon amending our by-laws covering
this point.

SELLING THROUGH COMMISSION HOUSES

We had as our main object the selling of our fruit f.o.b.
loading station, but realized that we could not accomplish this
ideal condition at once. We were thus compelled to make ar-
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rangements with commission houses in the different large markets.
It is the custom of commission houses to charge 10 per cent for
selling the fruit and paying a soliciting agent 3 per cent for his
services. We therefore arranged with a limited number of com-
mission houses to pay the exchange this rebate on all fruit sold
for the members of the exchange. 1t has been our policy to con-
centrate our shipments, and to that end we selected a limited
number of commission houses to sell our fruit. In the beginning
they were a little backward about signing up in this way, but
since we demonstrated that we are here to stay, we have many
more applications than we care to sign up for. Our office being
centrally located, and with telephone connection with almost
every member, it becomes an information burean in the truest
sense of the word. In the fruit-shipping season, telephone and
telegraph messages are received from all the large markets, and
the manager and his assistant are kept busy advising the shippers
of the best market to which to ship their fruit each day.

BUYING AND SELLING DIRECT

The office also receives quotations on all kinds of feed and
other supplies needed by the members. As soon as the wants of
the members amount to a sufficient quantity, the manager orders
a carload or less, as the case may be; in the case of feed it must
be not less than a carload. Our office is constantly mailing let-
ters to prospective buyers of our fruit, in this way continually
reminding them what we have to sell. We have thus worked up
a reputation which has resulted in selling a great deal of our fruit
at the station at a price equal or better than the wholesale price,
thus saving the express charges and commission. In 1913, we
sold all of our strawberries and pears and a large amount of our
other fruits in this way.

I will now state in actual figures just what has been accom-
plished. During out first year we purchased 20 carloads of feed-
ing stuffs at a saving of at least $2,500 to our 40 members. We
purchased 200 tons of commercial fertilizer, saving $5 per ton.
Spraying material, fruit packages, and in fact all we need on our
farms was bought at the same average saving.
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MEMBERSIHIP AND FINANCES

In our initial year we bought and sold $110,000 worth of
goods, paid our office expenses, saved our members several thou-
sands of dollars, and were encouraged to go ahead with the assur-
ance that we were on the right track. All of this was done on a
capital of about $500.

The second year we started with an increased membershlp
numbering 60 and with a capital of $1,200; we did an aggregate
business of $280,000, of which $35,000 was for goods sold £. o. b.
loading stations, $40,000 for supplies purchased, and the balance
for goods sold on c¢ommission.

The third year of our work we began with a membership of
110 and a capital of $2,200, but this year was fraught with many

I'1G. 191,— LoapiNe BY CARLOAD AT MILTON, N, Y. MaNaceErR R. B. CROWELL
IN FOREGROUND WITH CAP

contingencies. Prices ruled very low on most of our small fruits,
especially currants, many remaining unpicked. A drought and a
hail storm injured the pear, apple, and grape crops, and there
were no peaches at all. In spite of all these conditions, our
manager sold over 100 tons of currants and grapes respectively,
at a price that helped us over the hard places. The total of this
year’s business was nearly $200,000 with the same relative saving
to each member, or a total saving of at least $10,000. Our f£. o. b.
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sales were more than the year before, which shows that we were
gaining on the sale-at-home plan. We also increased our men-
bership to 132, which tended to prove that we had made another
step. Up to this time we had lost but two members; through their
failure to live up to our by-laws it became necessary to suspend
them.

The fourth year of our work started with a membership of 140,
and was inereased to 150.

ACCOMPLISHMENTS AND PROSPECTS

Just after our last yearly meeting we organized a branch office -
at Athens, Greene Countv, N. Y., which is working out very

I'16. 193.— UNLoADING FEED AT ONE LOADING STATION OF THE HUDSON RIVER
FRUIT EXCHANGE

satisfactorily. This year our manager sold all of the Bartlett
pears in the organization, making at least $3,000 in the deal for
the members. When currants were not worth the picking, the
exchange made arrangements to press out and preserve the juice
from about 100 tons of this fruit. This is something altogether
new, and it looks now as if we would dispose of this product at a
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profit. This could not have been done were we not organized,
and goes to prove that in unity there are many ways to help each
other. At the present time our office is in close touch with apple
and pear buyers, which will result in making the last deals of the
season bring up the average business of the fiscal year to that of
the previous ones.

From our experience as related above it may seem that we had
plain sailing from the start, but I must add that we have had our
troubles. In the first place, it took a great deal of argmment to
enlist more than the original 40 members, but we have persisted,
and the results we can show help us in adding new members
without much solicitation. This is the first organization that has
ever lasted over a few months in this section, and almost every
one was skeptical as to this one. The commission houses and
their soliciting agents were especially active in condemnation of
it; but we have established onrselves as an institution that is here
to stay, and now the commission houses urge us to put them on
our list. We have mahy more things to do, some of which are:
to arrange for a central cold storage and packing house at each
station; to institute an organized system of grading fruits other
than apples, the latter being now governed by state law; to pro-
vide for a mutual preserving and canning plant to care for our
surplus; to develop a plan whereby we may be able to get our
fruit to the consumer without the present exorbitant expense.

ESSENTIALS OF SUCCESS

The measure of success we enjoy may be attributed to having
carried out the following policy: efficient office management; a
conservative and interested executive committee; moderate capi-
tal-used in conducting the business on a cash basis; interested and
loyal membership. .

’















INTRODUCTION OF THE APPLE INTO AMERICA AND
NEW YORK STATE

CuarrLes S. WiLsox

New York State Commissioner of Agriculture, Albany, N. Y.

The cultivated apple, as we know it to-
day, is not an indigenous fruit, but one
introduced into this country by early set-
tlers. The only native apple is what is
common'y called the erab, but which scien-
tifically belongs to four different speeies.
They are Pyrus coronaria, P. angustifolia,
P. rivularis, and I’. Ioensts, all of which
were found growing wild in the forest at
the time of the discovery of the country.
Pyrus coronaria, the garland crab of the
Mississippi  Valley and mnortheastern
states, is a small, slow-growing, and thorny tree producing flat-
tened, yellow-green fruit. It is frequently confused with Pyrus
angustifolia, a wild erab of the south, but should be easily dis-
tinguished by its narrow, half-evergreen, and shining leaves that
offer a striking contrast to the short ovate and often three-lobed
petioles of P. coronaria. Both are hard woods and uniformly
smooth. The Oregon erab, P. rivularis, is the largest growing
speeies of the native apple, its trees attaining to a height of from
25 to 40 feet. It is found from Alaska to northern California,
and was at one time used for food by the Indians and early white
settlers.

The most promising of the native apples is the prairie states
crab, Pyrus Ioensts, which is growth, leaves, and flowers bears a
striking resemblance to Pyrus Malus. The leaves are rather large,
firm in texture, and white-pubeseent underneath, growing on thick,
pubescent petioles. Tts fruits are spherical and spherical-oblong,
a dull, rather heavy green in color, with light-colored dots on

NotE.— In gathering the material for this article a questionnaire was sent out
to about three hundred of the leading fruit-growers and nurserymen of the state,
asking them for information regarding the introduction and history of the apple
in their respective sections. Through the courteous response of these growers, a
fairly complete history of the apple has been obtained.

[743]
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the skin. They are more irregular in shape than P. coronaria,
have a greasy feel, and are larger and less handsome. P. Ioensis
is said to have produced a number of promising hybrids that are
known as Pyrus Soulardi. All of the species named above are
small in size and inferior in quality, and thus far are of little or
no economic value. 1t is probable, however, that as the science of
pomology advances such hardy specimens will make excellent
stock with which to cross our commercial varieties or on which to
graft others,

INTRODUCTION OF THE APPLE IN THE COLONIES

The history of the cultivated apple may be said to begin with
the history of our own country. The earliest records are found in
the history of Plymouth Colony, where Peregrine White, the first
Englishman born in New England, planted an apple tree at Marsh-
field about 1648. In Russell’s Guide to Plymouth, published in
1846, the tree is described as being seventeen feet in height, and
the old trunk, then mostly decayed, was said to measure six feet
in length, four and onc-half feet in circumference, and to be still
bearing fruit. There are likewise records of many other trees and
orchards that settlers planted before the year 1700, all of them
strong growers but inferior in the quality of the fruit.

In Massachusetts Colony, the farm of Governor Endicott was
known by the name of “ Orchard ” as early as 1643. In 1648, he
is recorded as having exchanged with William Trask five hundred
apple trees of three-year growth for two hundred and fifty acres of
land. His neighbor, William Blackstone, the first settler on the
peninsula of Boston, had an orchard near his residence and raised
apple trees on land that now forms the corner of Beacon and
Charles streets. After his removal to Rhode Island, he planted the
first orchard that ever bore apples in that state, at Study Hill, near
Pawtucket. Governor Winthrop was also interested in orcharding,
and in April, 1632, Conants Island in Boston Harbor was granted
to him to plant a vineyard and an orchard, which thenceforth
became known as the “ Governor’s Garden.” The correspondence
of his son, John Winthrop, jr., shows that he also was interested
in the cultivation of fruit trees and continued the work that his
father had begun. By the year 1648, a resident of Cambridge,
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Frc. 194.— MoNUMENT TO McINTOSH RED, AT DUNDELA, DUNDAS COUNTY,
ONTARIO, CANADA

The following inscription appears on the tablet: ¢ The original McIntosh
Red apple tree stood about 20 rods north of this spot. It was one of a number
of seedlings taken from the border of the clearings and transplanted by John
McIntosh in the year 1796. Erected by popular subscription, 1912.” The old
tree was so injured by fire that it died in 1908, when about 112 years old.

(Courtesy of John D. Dain, Morrisburg, Ontario.)
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one S. Danforth, records the gathering of several varieties —
among them the Long apples, Blackton’s Tankerd, Kreton Pippin,
Long Red apples, Russetin, and Pearmains, indicating how wide-
spread apple cultivation had become.

In 1641, a resident of Connecticut Colony, George Tenwick of
Saybrook, expresses his regret that his “ good nurserie of aples
haue been destroyed by wormes”; and in 1656, John Mason of
the same town writes to a friend of exporting trees for planting.
Several of the oldest trees on record were found here and in
Massachusetts, and some of them even produced apples when near-
ing the second century mark. In Maine, apple orchards were said
to have been planted at a very early date, and the tradition is
borne out in the relics of Old Orchard Beach, where very ancient
trees still existed as late as 1770.

Fragmentary thoughour information on the early history of the
apple must necessarily be, it gives us some idea of what its intro-
duction in the New World meant. ‘The early settler had struggled
hard to found a new country, and many were the hardships he
endured. We need not wonder then that so little attention was
given to keeping the records of the less important industries, as
that of the apple must have been.

INFLUENCE OF EARLY BOTANIC GARDENS

The early introduction and dissemination of apples thronghout
the country was materially aided through the establishment of
botanic gardens that were conducted by private individuals inter-
ested in the horticultural development of the New World. These
natural-born botanists constantly received productions from Eng-
land and Europe, and tested and disseminated tuem to a wide ex-
tent in America. The Bartram Garden near Philadelphia was the
first of these and was begun in 1728 by John Bartram, a horticul-
turist well known to the distinguished botanists of Europe. In
1773, a second garden was established at West Bradford, Penn.,
by Humphrey Marshall, and about the middle of the eighteenth
century, William Prince founded a third, the Linnwzan Botanic
Garden at Flushing, Long Island. For several generations he and
his descendants conducted the most extensive nurseries in the
country, and much was accomplished through their enterprise.
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F1c. 195.— MARKER ERECTED TO ORIGINAL NORTHERN SPY AT BLOOMFIELD,
ONTARIO COUNTY i

On the tablet is engraved the following inscription: *The original
Northern Spy apple tree stood about 14 rods south of this spot, in a
seedling orchard planted by Herman Chapin about 1800. The Karly Joe
and Melon apples also originated in this orchard.”

(Photograph by Ontario Fruit-growers’ Society.)



748 Tue Fruit Inpustry 1IN NEwW YORK STATE

Even in the time of Bartram, however, ¢ great quantities” of
apples were being exported, which we are told were superior in
flavor to those produced in England and Italy. Without doubt
the varieties introduced and disseminated were many, but history
gives us no record of what they were nor to what extent the dis-
semination was carried on.

THE APPLE IN NEW YORK STATE

As the tide of immigration moved westward, the pioneers carried
with them the fruit of their primitive homes to the frontiers of
civilization. Not only did the apple keep pace with civilization,
however ; it even passed beyond the farthest outposts, for fruit and
seed fell into the hands of the Indians and by them were carried
into the wilderness. In this manner, the apple came into the pos-
session of the Seneca and Cayuga Indians and in all probability of
other tribes scattered here and there throughout the state. The Sen-
ecas and Cayugas were the most highly civilized, however, and their
section was particularly well adapted to fruit growing, so that it
was in this region almost entirely that General Sullivan saw
apple orchards regularly laid out and bending with fruit during
his raid into western New York in 1779. In that year, we are
told, he found seventy apple trees at the Indian village of Kendaia,
or Appleton (Apple Town), near Seneca Lake, in the west part
of the town of Romulus, Seneca County. At this time the trees
appeared to be fifty years old, which would make the date of plant-
ing as early as 1730. In a little book called ¢ The Lake Country,”
by John Corbett, it is recorded that during his campaign Sullivan
felled apple trees numbering into the thousands. This may have
been true, because we have record of orchards having existed near
the village of Levanna on Cayuga Lake, along what is now the
south line of the town of Seneca Falls, and in Yates County, which
lies a little to the south. The fruit of the trees in the orchard at
Levanna was so choice that settlers came miles to cut grafts in
order to provide orchards near their new homes, but for the most
part the Indian trees bore poor fruit. In the region of Oswego the
first orchard on record was planted by the Indians, and stood on the
east bank of the Oswego River eight miles to the south of the
present city. The early settlers bought the land and orchard from
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the Indians in 1795. It was then in bearing and probably thirty
or forty years old.

Orchards in Hudson River Valley Section

The introduction and growth of the apple industry was influ-
enced by settlers in two distinet sections of New York State — in
the eastern part, or Hudson River Valley section, and in the
western part, or the Lake Section. The earliest apple orchard in
the state dates back to the Dutch, and from the data available
one may say that the beginning of the apple industry in New York
was made by the Dutch, which leads us to a consideration of the
Hudson Valley section first. A little further up the Hudson at
Kinderhook, apples were planted by the Dutch over two hundred
years ago, shortly after the country was settled. The majority
were natural fruits and were used for making cider. They did not
come into use for eating, cooking, and drying purposes until about
1830 to 1840.

Colonists from New England, settling on Long Island as early
as 1640, set out their first apple trees about 1698, and within a few
years some of these trees were still in existence and in fairly good
condition. Later, in 1735, at this same section, the settlers planted
orchards of Yellow Sweetings, Greenings, Russetts, and Pippins,
which in all probability came from New England. Up along the
Hudson, small orchards were planted by the English, who came
from Long Island as early as 1750, and by 1770 there were settlers
who were starting apple orchards near Amsterdam, but whether
they came across from Connecticut or up from New York remains
uncertain. A little later, about 1780, Thomas McClumphia set-
tled at what is now Scotch Bush, just across the Mohawk River,
south of Amsterdam, and planted an orchard there. Ten years
later, the apple was introduced a little farther west along the Mo-
hawk River near Clinton and New Hartford, which was at that
time unbroken forest land. It is also recorded that in 1792 or
1793 an orchard was planted by D. S. Kirkland near Clinton,
with seed that was brought from Connecticut. The original trees
were seedlings that in 1820 were grafted to the improved varieties.

(Cloming down to the present time, we find that the more recent
orchards in the Hudson River Valley district developed from a
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small nursery started near Athens, Greene County, New York, in
1840, and a little later from another nursery near lludson in
Columbia County. Improved varieties were being extensively
grown at this time, and the purpose of production had also
changed. Instead of being used mostly for the production of cider,
the time had come when apples were regarded as a staple farm
crop, and commercial apple growing soon became popular.

The Work of Andrew J. and Charles Downing

The most important factor in influencing the fruit industry of
the Iludson Valley region was probably the Downings™ nursery at
Newburgh and the untiring labors of A. J. Downing and his
brother Charles. At what time the Downing nursery was started,
I am unable to say. We know, however, that it was before 1815,
sinee it is recorded that Charles Downing, who was born in 1802,
worked in his father’s nursery at the age of thirteen. In the early
forties, A. J. Downing made a study of the common fruits with
the purpose of giving a description of all varieties. Con-
sequently new varieties were sent to him for ideutification or
introduction, and in 1845 appeared his * I'ruits and Fruit Trees
of America.” A. J. Downing died in 1852. Although the Down-
ing brothers did not continue in the nursery business later than
1850, Charles Downing devoted himself to a life study of the
varieties of fruits, on which subject he was the leading anthority
until his death in 1885. One can readily see that the work of the
father and the two sons would greatly influence the apple industry
in the Hudson Valley region.

Orchards in the Lake Section

In the western part, or lake section of the state, the first settlers
planted apple seeds in the clearings, where they grew and. produced
seedlings and natural fruit. About 1830, when grafting was in-
troduced, these trees were grafted to improved varieties. In many
cases the union of the graft with the original stock can still readily
be distinguished by the enlarged growth of the wood about three
feet from the ground.

In western New York, the earliest record of the apple is found
in Onondaga County, where Asa Danforth settled and, in 1748,
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established a small nursery, from which apple trees and seedlings
were rather widely disseminated. Iifty years later, another
orchard was planted in Onondaga County, on what is now the
farm of Grant Hutchings near Syracuse, by Gideon Seely, a
surveyor employed by the state to lay out military tracts. Many
of these trees are in bearing even now, and it is still possible to
detect the union of the graft from the original tree to the improved
varieties.

Fic. 196.— TAnLET UNVEILED TO PRIMATE AppPLE TREE IN TowN OF
CayiLLus, ONoNDAGA CoUNTY, BY JounN T. ROBERTS, SEPTEMBER, 1903
On the tablet is the following inscription: “On this farm Calvin D.

Bingham, about 1840, produced the marvelous Primate apple, named by
Charles P. Cowles. God’s Earth is full of love to man.”

In Seneca County, apple trees were planted by Dr. Alexander
Coventry on a large farm in the northwest corner of the town of
Fayette, but not long after, in the year 1792, Dr. Silas Halsey, of
Long Island, settled at Ovid, and the same year, after procuring a
quart of apple seed from an Indian orchard near Lodi Landing, he
started a small nursery. In the same year still another orchard
was planted at Ovid by Joseph Wilson, and shortly after Colonel
Rynear Covert started one at Farmerville, now known as the vil-
lage of Interlaken.
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In the vicinity of Geneva, tradition tells us, several nurseries
were established among the stumps left in the old Indian orchards
after Sullivan’s raid of 1779. One of these was started in 1792,
on the farm of Nathan White, four miles west of Geneva, and in
the year 1884 was still proving profitable. About 1880, settlers
from New England took up farming just west of Geneva and there
found new trees sprouted from orchards that Sullivan had burned.
In these they inserted scions that they had brought with them, and
later the trees were grafted to improved varieties. At about the
same date an old Indian orchard that Sullivan had left untouche:
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F16. 197.— INDIAN APPLE TREE, NEARLY 200 YEARS OLd, TAT ST00D UNTIL

RECENTLY IN OrRcHARD OF T. B. WILsox, Harr, N, Y.
(From “Apples of New York,” by Professor S. A. Beach)

was discovered near Seneca Castle. A number of seedling trees
of sufficient value to propagate were developed from this.

Near the New York State Experiment Station was still
another orchard set out by the Indians in 1817. This was in full
bearing up to the year 1867, but at that time was removed to plant
a nursery.

The first orchard near Hall, New York, was developed on the
farm of Edward Burrell about 1801 from seed said to have been
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taken from natural fruit, found growing wild in the woods, but
which had undoubtedly been scattered there by the Indians. In
the orchard of T. B. Wilson, Iall, there stood until recently an
apple tree said to have been planted by the Indians. DParts of the
tree had been grafted to different species, and each year it bore
four or five varieties. It 1896, it produced sixteen barrels of
apples in all.

Near Waterloo apple orchards were set out about 1800, although
the earliest settlers from Pennsylvania found Indian orchards and
scattering trees there at that time. Even before this date Samuel
("astner is recorded as having planted an orchard on his elaim a
little east of Penn Yan.

In the early days Tompkins County played an important role in
the apple industry. We are told that in 1800 Nathaniel King,
who lived at Trumansburg, returned to Dutchess County on horse-
back in order to obtain apple seeds with which to start a nursery.
From the trees grown by him, about twenty orchards were planted
in his neighborhood, ranging from forty to seventy-five trees each.
Twenty to fifty years later, after grafting had been introduced,
the trees were grafted to improved varieties, such as the Green-
ing, Romanite, Sweet Bough, and King. Some time during the
fifties, a nursery was started at Frog Pond, now Frontenae Beach
on Cayuga lLake, and the trees were budded mostly to Kings,
Greenings, and Baldwins. Of recent years the last trees of this
nursery were set out as a large orchard near Trumansburg, and
this is proving one of the best orchards in that section to-day.

In Wayne and Monroe counties the first orchards were planted
about 1795, and in Orleans County a little later. In the latter
county the earliest tree of which we have record was planted at
the mouth of Johnson’s Creek by a young girl named Rachel
Lovell, and the wood of this tree is now preserved by the Pioneer
Society of Orleans County. In the north of the county, orchards
were set out on the bank of Johnson’s Creek in 1807. The trees
here are still standing and are in good condition. Another orchard
wes set out at Oak Orchard Creek about 1808, and still another at
Holley in 1820. Among the varieties grown on the latter were the
Greening and Russett, which had probably been brought from Long
Island.
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Near Barker, Niagara County, about 1810, seeds were planted
by early settlers in faverable spots in the clearing, and were after-
ward grafted to improved varieties obtained from the former homes
of pioneers from New York and New England. The plantings
were small at first, perhaps little more than an acre, but after the
Erie Canal became a popular highway for transportation, eom-
merce increased and larger orechards were planted.

In 1880, Philemon Nettleton planted the first orchard in Gene-
see County, about two and one-half miles east of Le Roy village
on the north side of the Albany Road, with seed brought from
Connecticut. Two years later another settler brought with him
enough seed to plant a nursery, and from this most of the early
orchards of this vieinity were developed.

The early settlers about Dansville, Livingston County, originally
came from the Wyoming Valley, Pennsylvania, and planted seeds
about the year 1796. Other apple orchards were planted in the
region of Batavia about 1804, from seeds brought from the New
England States. They also brought with them a number of seed-
lings that were set out in orchards, this being the only instance
recorded of settlers bringing young trees with them. These trees
were later grafted to Baldwins, and are still standing, being in
many eases three feet in diameter and nearly forty feet high.

In Chautauqua County apple growing began in 1805, when
Judge Zatter Cushing moved from Paris Hill to Fredonia and
brought with him one-half bushel of apple sced. From this he
raised trees enough to set a twenty-acre orchard, containing 999
trees. Soon afterward, in 1897, Elijah Risley, sr., came to Fre-
donia from Hartford, Conn., and introduced several other varieties
that proved superior to those brought by Judge Cushing.

In the north-central part of the state, very little attention is
given to apple growing. The earliest trees were planted in Lewis
County in 1805 by settlers from Massachusetts and Conneetieut,
but these produced practically all the apples in this section before
1850. About this time, and for many years after, large numbers
of trees from the nurseries of western New York were planted,
but very few survived. The St. Lawrence and the Tolman Sweet
are about all that are left of these plantings.
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The Work of Patrick Barry

Up to the present time we have touched only that phase of apple
culture in western New York that was made by the early settlers.
Their efforts were individual and scattered, not collected and
systematic. About the middle of the nineteenth century, through
the influence primarily of Patrick Barry of Rochester, apple
growing in western New York began a new epoch. It was the time
when scattered efforts were being systematized, individual strug-
gles made collective, and apple growing began its new career on a
commercial scale.

Patrick Barry was born at Belfast, Ireland, in 1816. He came
to America at the age of twenty and after four years of service with
the Prince’s at Flushing, Long Island, founded in 1840 with
George Ellwanger at Rochester, N. Y., the Mount Hope Nurseries.
Ellwanger and Barry introduced fruit growing into western New
York at a time when there were no railroads nor telegraphic facili-
ties, nor any fast ocean steamers to bring over their importations
from Kurope. Mr. Barry did much to make Rochester a city of
nurseries and western New York a famous fruit-growing region.
The Western New York Horticultural Society, of which he was
president for more than thirty years and until his death, has long
exercised more than sectional influence. The work of Mr. Barry
was truly national and essentially that of a pioneer. It is of inter-
est to state that the work so ably inaugurated by him has been
continued by his son, William Barry, who succeeded his father
as president of the Western New York Horticultural Society,
a position that he still holds.

APPLESEED JOHN AND THE APPLE IN THE WEST

The story of the spread of the apple westward is not unlike
that of the history of its introduction into the New England
Colonies and New York State. At first it was scattered in the west
by Indians and the earliest pioneers. Chief among the latter
was Johnny Appleseed, an eccentric character who carried ap-
pleseeds into the wilds of Ohio and Indiana and sowed them
broadcast between the years 1801 and 1847. He was born in
Boston in 1775, and his real name was Jonathan Chapman. For
forty-six years he roamed the wilderness, sometimes clad only
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in a coffee sack, remaining unharmed by snakes, Indians, and
wild animals, and at the same time showing a like respect for
them. In many frontier cabins he read aloud the New Testa-
ment and the teachings of Swedenborg, and his coming was every-
where welcomed. During his lifetime he saw his apple trees
bearing fruit over a territory of 100,000 acres. Pruning and
grafting he believed to be wicked, but his early work did much
to advance the apple industry in the west. Readers of this
bulletin who are interested in his work will enjoy reading the
“ Quest of John Chapman,” by Rev. Newell Dwigkt Hillis, D. D.,
a novel, in which the leading character is Johnny Appleseed.

HISTORY OF CERTAIN WELL-KNOWNXN VARIETIES

The history of the origin and propagation of some of the best-
known varieties in New York State is most interesting, and is
deserving of mention when we consider how much the apple has
done for our state.

Baldwin.— Perhaps no other apple deserves a higher place
among its fellows than does the Baldwin, and certainly no other
apple has so molded the fortunes of fruit growers. There are
several accounts of its origin and introduction, one of which was
written in 1835, by Rufus Kettredge of Portsmouth, Mass., for
the Horticultural Maqgazine. It reads in part as follows: © The
original tree grew on the farm of my grandfather, Mr. John Ball,
formerly of Tewksbury, Mass. The farm was situated one and
one-half miles south of the Merriinac River, and three miles south-
east of Lowell. * * * My father, the late Dr. Benjamin
Kettredge of Tewksbury * * * said that it was not en-
grafted, as no person at that time in Tewksbury was acquainted
with grafting; that it was, to use his expression, ‘the mother of
them all” * * * This apple was confined to that neighbor-
hood for many years when the late Colonel Baldwin of Woburn
became acquainted with it.” The Country Gentleman, May 27,
1880, gives the following rather different account: “Mr. Chas.
Brooks says the first tree grew on the hillside within two rods
of the former Woburn line on the farm of Mrs. Thompson.
Around its trunk the woodpecker had drilled circles of holes, and
from this peculiarity, the apples were called Peckers. Colonel
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Amherst, Mass.)
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Baldwin in passing the woodpecker tree when a boy was attracted
by its tempting red apples, and years afterward took some of the
scions from the tree to a public nursery for propagation, from
which circumstance they received his mame. The original tree
was destroyed in a violent gale in September, 1815.”

There are still further traditions regarding the discovery of the
tree, but all agree on the fact that it was brought into promi-
nence by Colonel Baldwin. Of recent years the Rumford His-
torical Association of Woburn has erected a granite shaft on the
spot where the Baldwin was discovered.

Northern Spy.— The Spy originated on the farm of Heman
Chapin in the town of East Bloomfield, where he settled about
the year 1800. From Connecticut apple seeds he raised his trees,
which were grafted to standard varieties, and in this orchard the
Northern Spy originated. Ellwanger and Barry, nurserymen of
Rochester, procured buds, and through them the apple was first
disseminated.

King of Tompkins County.— The Tompkins County King origi-
nated in the orchard of Mr. Harrison in Essex County, New
Jersey, and was named by Mr. Letts the King apple. Mr. Letts
moved to Tompkins County in the year 1800, and in 1806 pro-
cured some scions from his favorite tree, a number of which he
set for Jacob Wycoff of Jacksonville, town of Ulysses, and the
remainder for himself. Those he set for himself died within the
year, as did also the original tree in New Jersey. Only one of
the scions set for Mr. Wycoff lived, and thus one graft was left
to fill the world with one of the most beautiful and best apples
known.

Rhode Island Greening.— The locality of the origin of the
Rhode Island Greening is considerably disputed, but the best
evidence indicates that it originated in the state of Rhode Island,
in the vicinity of Newport, where in olden times a tavern-keeper
by the name of Green raised apple trees from seed. Scions of
one of the trees that produced a particularly good apple were
in such demand by guests at the tavern that the tree died from
exhaustion. Another Greening tree, which is supposed by some
to be the original tree, still stands in the town of Foster at Mt.
Hygeia. It has borne fruit uninterruptedly until within the last



INTRODUCTION OF THE APPLE INTO AMERICA 759

few years and must be nearly 200 years old. There are also
authentic records® of other old Greening trees that are at least
150 years old. This fruit has always been a favorite in New
York State. Although we do not know the facts of the history
of its introduection, it is certain that it had become widely dis-
seminated in New York during the eighteenth century.

. STk =

F1a. 199.—ANCIENT RHODE ISLAND GREENING
TREE, ABOUT 200 YEARS OLD, THAT STOOD
UNTIL RECENTLY IN Towx oF FoOSTER, R. 1.,
NEAR HYGEIA =

(From Bailey’s “ New Cyclopedia of American Horti-
culture.” Courtesy, The Macmillan Company.)

MONUMENTS TO ORIGINAL VARIETIES

During recent years fruit growers of this region have shown
a desire to preserve even the most fragmentary data relative to
the early orchards planted in this country by the first settlers
from the Old World, and in several instances they have mani-
fested their appreciation of the struggle that our forefathers en-
dured in establishing our Nation in prosperity and fruitfulness,
by erecting monuments on the spot where certain of our choicest
varieties of apple trees originated. We have already referred to
the granite shaft erected in 1895 by the Rumford Historical As-
sociation of Woburn, Mass., to the Baldwin apple, and have in-
formation of another unveiled to the MeIntosh Red by the far-
mers of Dundas County at Dundela, Ontario. Canada, in 1912.
The origin of the Wealthy apple, a leading variety of the Missis-
sippi Valley, is likewise commemorated by a tablet dedicated in

* Apples of New York, Vol. I, p. 286.
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1912 to the memory of Peter M. Gideon, of Excelsior, Minnesota.
In our own state there exist two such acknowledgments of cur
debt to the past and our gratefulness for Nature’s bounty, con-
cerning which the following information is found in Bailey’s
Standard Cyclopedia of Horticulture, together with sketches of
the monuments in question: “ The first tablet in New York State
in memory of any apple was erected in the town of Camillus,
Onondaga County, on the original site of the Primate apple tree.
John T. Roberts, Syracuse, on September 11, 1903, caused a
bronze tablet to be erected there. On this tablet is the following
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Fia. 200.— BLocKE OF GRANITE COMMEMORAT-
ING THE WEALTHY APPLE ON BOULEVARD
LEADING TO MINNETONKA BEACH, NEAR EX-
CELSIOR, MINNESOTA

The following inscription appears on the bronze
tablet: ¢ This tablet commemorates Peter M.
Gideon who grew the original Wealthy apple tree
from seed on this, his homestead, in 1846. Erected
by the Native Sons of Minnesota, June, 1912.”

(From Bailey's *‘ Standard Cyclopedia of Horticulture.’’
Courtesy, The Macmillan Company.)
inseription: ¢ On this farm Calvin D. Bingham, about 1840, pro-
duced the marvelous Primate apple, named by Charles P. Cowles.
God’s Earth is full of love to man.’

“A second marker was erected in New York in 1912 to the
Northern Spy, Early Joe and Melon apples, at Bloomfield, by the
Ontario County Fruit-Growers’ Society, with the following tablet:
‘The original Northern Spy apple tree stood about 14 rods south
of this spot, in a seedling orchard planted by Herman Chapin
about 1800. The Early Joe and Melon apples also originated in
this orchard.””



THE APPLES OF NEW YORK

Proressor S. A. Beacu
Horticulturist, State College of Agriculture, Ames, Iowa

(Formerly horticulturist at the New York Agricultural Experiment Station
and author of “The Apples of New York.”)

Apples constitute the most important
fruit crop of the Empire State. They are
grown to a greater or less extent in nearly
all of the farming regions from Montauk
Point to the Niagara River and from
Rouses Point to Chautauqua Lake. They
are found on nearly every farm and also
about many of the homes in the smaller
cities, towns, villages and suburban dis-
tricts. Every year they yield a delicious,
appetizing and healthful article of food
for all classes of people at moderate ex-
pense, and at the same time give to a large percentage of the agri-
cultural population profitable employment for capital and labor,
and to the state a desirable diversification of its agricultural in-
dustries.

New York is unexcelled in the abundance, variety, and excel-
lence of the apples which it produces. If all the apple trees of
New York were wiped out of existence so that the people would
be compelled to secure their supplies of this fruit from other
states and from foreign countries, apples would become a high-
priced luxury. New Yorkers would then begin to appreciate as
never before this queen of fruits, and the place which it fills in
their agricultural and domestic economy. But with apples so
common as they now are, their real worth is altogether too lightly
esteemed.

The constant increase of population, the development of trans-
portation and other facilities, with the more general adoption of
improved methods of grading, picking and marketing, may
naturally be expected to result in a constantly increasing demand
for good New York apples at remunerative prices. A survey of
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the orchards of the state indicates that many of the bearing trees
have passed their prime and that each year their number grows
less. It is questionable whether for many years to come the
decrease in the number of bearing trees will not be greater than
the increase in orchard planting. It appears, therefore, that
under right methods of orchard management and with the proper
selection of varieties, the planting of commereial orchards offers
an attractive investment for the New York fruit grower.

The question as to what varieties to plant is, therefore, one of
perennial interest. It shall be the purpose of this paper to
sketch briefly the various pomological districts of New York
State with particular reference to the varieties of apples which
have come to be recognized in each as desirable for commercial
planting. Brief mention will also be made of the kinds that are
suitable for the home orchard or local market.

WESTERN NEW YORK

The most important apple region of the state is that which
extends from the shores of Lake Ontario and Lake Erie south-
ward to the Pennsylvania line. Its eastern border includes the
counties in which are located the cities of Oswego, Syracuse,
Auburn, Ithaca, and Elmira. The more elevated portions may be
regarded as the northward extension of the Alleghany Platean
and for convenience will here be designated as the Western Plateau
of New York State. This descends into the less elevated region
which includes the Central Lakes, sometimes called the Finger
Lakes, and the middle of the Genesee Valley. Westward is the
plain of the Erie shore and northward the plain of the Ontario
shore.

According to the last United States census report, this western
New York region includes about 60 per cent of the bearing apple
trees found in New York State, and in the census year of 1909
it yielded 68 per cent of the apple erop of the state, or approxi-
mately 17,308,000 bushels, out of a total of 25,409,000 bushels.
The region along the Lake Ontario shore, lying between the Os-
wego River on the east and the Niagara on the west, leads in the
relative amount of land devoted to apple growing and also in the
vield of apples as compared with its total area. In 1909 it pro-
duced approximately eleven million bushels of apples. Next in
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rank comes the Central Lake and Genesee region, followed closely
by the Erie Plain, while last in importance are the counties which
form the eastern and southern border of the western New York
region as above outlined. The accompanying map shows the dis-
tribution of bearing apple trees in this and other portions of New
York. Each dot represents 10,000 trees.

Leading Varieties

Among the varieties grown in western New York the Baldwin
stands far in the lead. Probably more of this fruit is put upon
the market than of all other apples put together. Rhode Island
Greening ranks second. These two varieties supply not less than
two-thirds of the apples produced in western New York. In fact
the same may be said for the entire state. Third in general im-
portance comes Northern Spy. Among others worthy of mention
as commercial varieties are: Tompkins King, Roxbury, Golden
Russet, Hubbardston, Nonesuch, Twenty Onnce, Pumpkin Sweet
or Pound Sweet, Iall Pippin, Maiden Blush, Meclntosh, and
Duchess of Oldenburg. The value of these kinds for commer-
cial planting in western New York is not problematical. It has
been thoroughly demonstrated by years of experience.

Generally speaking, those who contemplate planting commer-
cial orchards in this region would best not go outside of this list
for their sclections without giving the subject very careful con-
sideration. For local or for special markets, or in special locali-
ties, other kinds might be found equally satisfactory. Among
those worthy of consideration in this connection may be named
such old kinds as Alexander and Wealthy for fall, Black Gilli-
flower, Ben Davis and its sports Gano, and Black Ben Davis,
Westfield Seek-No-Further, Tolman Sweet, Swaar, and Rome
Beauty; and among newer sorts Delicious, King David, and the
highly colored types of Twenty Ounce known as Cellamer and
Hitchings.

It has not yet been demonstrated that Delicious is a sufficiently
reliable eropper to be profitable for commereial planting in New
York. TIts high dessert flavor doubtless would insure for it good
market prices. King David has not as yet made a reputation in
market and its orchard characteristics have not been proven in
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New York State. When well grown it is a beautiful apple, but
it is rather sharply flavored. Rome Beauty has done well in
certain locations, particularly on the lighter loams, where it
takes on good eolor and is of good size, fair and smooth. Its
foliage often suffers injury from scab. The tree is an early and
reliable cropper; the fruit has an established reputation in mar-
ket, and keeps well, but is inferior in quality to Baldwin. Rome
Beauty is a better variety for Long Island, New Jersey, South-
ern Ohio, and corresponding regions than it is for general plant-
ing in western New York.

The list from which selections may be made for amateur pur-
poses, for home use, and under special conditions for commereial
orchard planting, may be enlarged so as to include Yellow Trans-
parent, Primate, Early Iarvest, Early Joe, Early Strawberry,
Red June, and Bough Sweet for summer; Late Strawberry, also
known as Autumn or Ifall Strawberry, Gravenstein, Chenango
Strawberry, Golden or York Pippin for fall; IKsopus Spitzen-
burg, Norton Melon, Hyde King, Bailey Sweet, Lady Sweet,
Sweet Winesap or Hendrick Sweet, and Jacob Sweet for winter.

EASTERN NEW YORK

In eastern, as in western New York, Baldwin, Rhode Island
Greening, and Northern Spy are the leading commereial varieties,
with the Spy here showing a relatively higher rank than it does
in the western districts. Other kinds of importance are Hub-
bardston, Esopus Spitzenburg, Yellow Newtown Pippin, Green
Newtown Pippin, Jonathan, Rome Beauty, Dutchess of Olden-
burg, Gravenstein, Maiden Blush, and Ben Davis. Prospective
planters in eastern New York would do well to confine their
selections principally to three or four kinds selected from the
list just given. It is recognized, however, that on account of
the advantage of proximity to large markets it may often be
profitable to grow a greater variety with approximately more of
summer and fall apples in some parts of this region than would
be generally advisable in other regions more remote from market
or from good transportation facilities.

The newer varieties mentioned in the western New York list
may be put on trial in eastern New York, but the conservative
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fruit grower will not plant them largely until their value for
this particular region has been more fully proven.

LONG ISLAND

Long Island has the climatic conditions of a low coastal plain.
Its lighter sandy or sandy loam soils, especially when overlying
sandy or gravelly subsoils, are not well adapted to commereial
apple growing. It is generally recognized that the apple thrives
best where there is a noticeable admixture of clay in the loam or
in the subsoil, or both. On such soils, apples thrive on Long
Island.

Leading Varieties

The varieties named for the Hudson Valley generally do well
on Long Island. Such kinds as the Newtown Pippin, which
originated here; Esopus Spitzenburg and its daughter Jonathan,
both of which originated on the Hudson ; Rhode Island Greening,
which had its origin in Rhode Island ; Maiden Blush, which hails
from New Jersey; Rome Beauty, Grimes Golden, Red Astrachan,
Duchess of Oldenburg, and Yellow Transparent — are all worthy
of consideration in making up a planting list for the Long Isl-
and commercial orchard. The list may be extended for home
orchards or for amateur purposes so as to include other kinds of
peculiar merit for either culinary or dessert use; such as, Bullock
or American Golden Russet, Long Island Russet, Black Gilliflower,
Collamer Twenty Ounce, Hitchings Twenty Ounce, Bough Sweet,
Pumpkin Sweet, Lady Sweet, Jersey Sweet, IFall Pippin, Jacob
Sweet, Summer Queen, Gravenstein, Delicious, Winter Banana,
Opalescent, and Yellow Bellflower.

NORTHERN NEW YORK

The northern New York region is bounded on the south by
the Mohawk Valley district. It includes the Northern Plateaun
with the Adirondack Mountains and their foothills, in each of
which are found the lower lying valleys of the Upper Hudson
and of Lake Champlain, while to the north and west lies the
valley of the St. Lawrence River and Lake Ontario. Northern
New York includes the highest and coldest districts of the state,
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where none but the very hardiest apples and erab apples should
be planted. In such locations the list from which selection
should be made includes such crab apples as the Hyslop, Trans-
cendant, Martha, Whitney, and Gibb, and the hardiest of apples
such as IHibernal, Antonovka, and the best of the hybrids which
have been originated by the Central Experiment Farms, Ottawa,
Canada. Hibernal is of value only as a kitchen apple. It is
perhaps the hardiest large-fruited apple known to American
pomology. Antonovka, when fully ripe and mellow, would be
classed good for dessert use; for culinary use it is decidedly
superior to Wealthy. It is hardier than Wealthy in tree and
ripens a little earlier. The tree is a reliable cropper. It deserves
to be planted more frequently in the colder districts of the state
both for home use and for local market.

In those parts of northern New York where the climate is less
severe, the list for commercial planting should include Yellow
Transparent, Duchess of Oldenburg and its daughters Okebena
and Dudley, for late summer and early fall; Alexander, Wolf
River, Wealthy, Fameuse, McIntosh, and Canada Baldwin for
autumn and early winter. Brilliant should be put on trial for
both commercial and home use. The list for the home orchard
should include such hardy sorts as Blue Pearmain, Westfield
Seek-No-Further, Nodhead, Bethel, Oel Austin, Windsor, Ma-
linda and Tolman Sweet. For the lower elevations along Lake
Champlain and the valley of the St. Lawrence and Lake Ontario,
where commereial orcharding is less hazardous than it is in the
colder districts which we have been considering, the list for com-
mercial planting may include Duchess of Oldenburg, Wealthy,
Fameuse, and McIntosh, with Brilliant for trial; and in espé-
cially favored localities, Northern Spy, Westfield Seek-No-Fur-
ther, and also possibly Baldwin and Rhode Island Greening, where
top-worked on such hardy stocks as Northern Spy or Tolman
Sweet.

The residents of northern New York would do well to keep in
touch with the splendid work in breeding hardy apples for north-
ern regions that is being conducted by the Canadian government
at its experiment farms. Information concerning the results
that have already been secured in this work may readily be






SOIL TYPES FOR VARIETIES OF APPLES
H. J. WiLpEr

State Relations Service, U. S. Department of Agriculture,
Washington, D. C.
GENERAL SOIL SELECTION

In choosing a soil for planting an apple
orchard there are certain general charac-
teristics that are of fundamental import-
ance for all varieties, and these should be
considered before trying more specifically
to select soils particularly well adapted to
the different varieties.

The soil should be deep and well drained
for all tree fruits, and for apples, at least,
it should also be productive or capable of
being made productive economically. The
soil may be deep and well drained without
being sandy. Good loams, for example, may be not only deep and
well drained, but also productive.

The presence of unbroken rock, large ledges, or hardpan, within
three feet of the surface, should be considered prohibitive. A soil
depth of at least six feet is highly desirable, soils with the under-
lying rock too near the surface having been responsible not in-
frequently for the failure of commercial orchards in some sections
of the country. The injury from shallow subsoils is due primarily
to the incapacity of the subsoil, on account of its limited volume,
to store sufficient moisture for the needs of the trees when droughty
conditions prevail, or to get rid of excess moisture quickly enough.
Some subsoils devoid of stones are so clayey in texture or stiff in
structure that drainage is very inferior. If, on the other hand,
soils and subsoils of favorable texture and structure have been
selected, the presence of loose stones in the subsoil in distinction
from underlying rock does no harm unless sufficiently numerous
to interfere appreciably with the nupward ecapillary movement of
the soil moisture. But when soils have been advantageously
selected with reference to their textural and structural adaption

[769]




770 Tur Fruir Ixpusrry 1x NEw York STATE

to fruit trees, there is no virtue in the presence of stones, popular
opinion as often expressed notwithstanding.

The not uncommon statement that stones conserve moisture in
the soil because it condenses on their under surface is somewhat
misleading, for the amount so condensed is not suflicient to lessen
either the cultivation or the mulehing necessary in these respective
methods of orchard management. In neglected orchards where
neither cultivation nor eflicient mulching is praeticed, stones
doubtless assist a little in conserving moisture.

1t should be borne in mind that hillsides and slopes from which
surface drainage is adequate, or even too rapid, may have very
inferior subsoil drainage. This econdition is not infrequently found
in New York, particularly in the southern part of the state where
the Volusia silt loam prevails, or wherever there is bed rock of
shale. With care it is usually possible to avoid such sites for
orchards. 1f water seeps out to the surface on the lower part of
a slope, caution should be observed. Often the upper part of a
slope is much better drained than the lower part.

The term hardpan is in common use to designate a subsoil con-
dition which delays the ready percolation of moisture. Its com-

mon use, however, has led to marked misunderstanding — at least
in the castern states — as it unfortunately includes everything
ranging from true hardpan to a clay loam, which may constitute
a desirable subsoil for orchard purposes. A true hardpan con-
sists, not of a subsoil containing sufficient clay to make it retentive
of moisture, but of a mixture of sand, gravel, silt, and elay, with
more or Jess cementing material which so binds these ingredients
together that the movement of soil moisture either downward or
upward is seriously impeded ; or, a hardpan may consist of a thin
layer of material matter formed by deposition of salts of iron,
lime or other minerals in solution after the formation of the soil
or during the process. Such conditions within several feet of the
surface are very undesirable. The percentage of such hardpan
areas is not great. It is probable that they may be remedied by
dynamite used in sufficient quantities to break up the hardpan
effectively, this to be followed and supplemented by the use of
deep-rooted leguminous cover crops to keep the shattered hardpan
friable, but, until the priece of naturally good orchard land in
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the ISast is much higher than now, it is unquestionably better
economies to select soils which do not need the dynamite treat-
ment to render them fit for planting fruit trees. Where the sub-
soil is impervious in an orchard already planted, and drainage con-
sequently defective, tile drains, though involving considerable ex-
pense, are the best remedy. IEvaporation of excess moisture may
also be increased by non-cultivation or by transpiration through
growing a crop. Conversely, if the soil tends to dry out too
quickly, cultivation should be frequent, and a good supply of
humus should be maintained to conserve the moisture. While such
manipulation of method to suit the eircumstanees in the individual
orchards should constantly be made use of, it has its limitations
and does not at all do away with the desirability of selecting the
soils best adapted to the individual variety; namely, those soils
which will require a minimum of manipulation to effect the best
soil environment.

Detailed study shows that in highly developed localities where
climate, transportation facilities and local markets are the same,
the different varieties of apples are usually not equally well
grown on all soils, and consequently that a given variety of com-
mercial worth is not necessarily of equal desirability for all
growers or. all soils in the same locality. Deseriptions of soils
favorable to the growth of certain varieties follow.

RIIODE ISLAND GREENING SOILS

A surface soil of heavy silty loam or light silty clay loam with
similar subsoil excels for the “ green” Rhode Island Greening.
Such soil will retain sufficient moisture to be classed as a moist
soil, yet is not so heavy as ever to be ill-drained, if surface drain-
age is adequate. The soil should be moderately rich in organic
matter. In the region where this apple is commercially grown,
such soils are generally grayish rather than brownish in color, but
this characteristic does not always follow. A medium to heavy
friable, well-oxidized, brown loam, with subsoil of same character
or a little heavier, is more favorable to a moderate blush, and in
New England gives a good quality of fruit for all purposes except
the commercial market.

In the Germantown District, of Columbia County, where heavy
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soils predominate, fifteen years is usually given as the age at
which this variety comes into bearing; but, in the Kinderhook
section of sandy soils at the north end of the county, ten years is
the estimate. Yet there is much more enthusiasm in growing
Greening in the locality of heavy soils, and many more are being
planted than where the sandy soils prevail, notwithstanding its
later bearing on the former.

In a number of excellent commercial orchards that sell Green-
ings from sandy soils, both in the Hudson Valley and along Lake
Ontario, it was found on checking conditions at harvest time that
the ability to sell such fruit was due solely to picking the apples
while still so immature that the objectionable yellowing had not
had time to develop, and even then a yellow blush was rapidly
developing. In some cases in 1913, the fruit was picked long
before it had reached full size. It is common practice on sandy
soils to try to hold off yellowing by continued cultivation, in-
creasing the supply of organic matter, or even by applying nitrog-
enous fertilizer.

Limited space forbids the description of results in any number
of individual orchards, but a characteristic one in Ontario County
may be mentioned. On heavy loam, silt loam, and silty clay loam
surface soils with subsoils of about the same texture, Rhode Island
Greening acquires good size and matures with green color —
thus meeting the general market requirements — and it is profit-
able. On the same soils Baldwin is deficient in color, even though
tile drains have been installed for a period of several years. This
is an illustration of the fact that tile drains are not sufficient to
make a typical Greening soil equally well adapted to the Baldwin,

In a northeast Monroe County orchard, fruit on heavy soil is
very green if picked at the customary time for the neighborhood.
The owner will not pick when immature, however, but leaves
them on the trees until most people harvest Baldwins. On his
heavy soil this can be done without any great loss from dropping,
but by leaving them so late some blush appears. Such fruit is of
good quality, keeps very late, and is less subject to scald than
when picked immature. On sandy soil it has to be picked while
immature to prevent dropping, and this brings it into the late fall
apple class.
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The primary demand of the New York market is still for Rhode
Island Greening ““ as green as grass,” and leading dealers and
commission men there state that “ any means or factor which will
give them a Greening of such color, that is larger, nearer maturity,
and that can be picked later, is greatly to be desired.” Late
maturing or clayey soils certainly help to this end.

BALDWIN SOILS

The best Baldwin soils consist of heavy fine sandy loams, and
light mellow loams, underlain by deep subsoils ranging from
plastic, light clay loam to heavy silt loam. The soils should be
well oxidized, the brown and yellow colors being more satisfactory
than the gray.

Light sands give a high color to Baldwin, but on them the
fruit matures early and in most years tends to be undersized.
Plenty of humus helps to overcome this, but it should not be sup-
plied through too great amounts either of stable manure or of
green crops plowed down in any one year. No more manure
should be applied at one time than will become thoroughly disin-
tegrated and incorporated with the soil in one year. If applied
in too great amounts the soil may be made more droughty the first
year; but moderate annual applications increase the moisture-
holding capacity of the soils, and thus slightly defer the maturity
of crops.

The same principle applies to the plowing under of cover
crops, which should never be done unless the soil is sufficiently
moist to cause their ready decay. Otherwise they may form at
the bottom of the furrow a barrier to the upward movement of the
capillary moisture. If the soil is dry the cover crop should be
mowed and left to serve as muleh until rains come to moisten the
soil deeply. If it is then too late in the season for plowing to be
advisable, this should be deferred until the following spring.

Heavy silt loams and clay loams are not favorable to high
color on Baldwin, and in some sections of New York are to a
considerable degree responsible for fruit with poor color. Such
fruit may keep well but it does not appear attractive on the
market. Tile drains and heavy cover erops to reduce the soil
moisture afford some alleviation to this condition.
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NORTHERN SPY SOILS

The soil requirements of Northern Spy are more exacting than
with many other varieties and apparently are best supplied by a
medium loam underlain by a heavy or light clay loam — that is,
a soil as heavy as can be selected without incurring the danger of
inferior drainage, for a poorly drained soil should never be used.
It should not be planted on a soil lighter than a very heavy fine
sandy loam underlain by a light, friable clay loam, or possibly a
heavy loam, and the soil should be deep. Good air drainage and
good elevation are also very essential with Northern Spy.

On light sandy soils Spy usually has excellent color, but the
fruit tends to soften early. Not infrequently, on the Lake Plain
in Western New York, Spy is said to do well on sandy soils, but
in most cases of this kind a stratum of heavy soil is found within
three or four feet of the surface, which gives the soil a much
greater moisture-holding capacity than is possessed by a deep
sand. ;

HUBBARDSTON SOILS

A rich, fine, sandy loam soil, with subsoil of similar texture,
excels for the Hubbardston. A subsoil containing enough clay to
make the fine sandy material somewhat coherent, or sticky, is not
objectionable; but there should never be enough clay present to
render the subsoil heavy.

SUTTON SOILS

Sutton should be grown on soils as described for the Hubbards-
ton. The trees have so much less bearing surface than more vigor-
ous growing sorts such as Baldwin, or even its sister variety, the
Hubbardston, that the yield is relatively low, and few continue to
plant it. If it is to be sold to advantage, special marketing also
ig often necessary. )

MCINTOSH SOILS

For this variety, soils ranging from heavy, sandy loam to
medium loam with subsoil of light, friable clay loam seem to give
the best results. If good size is to be maintained on sandy soils
in dry seasons, a plentiful supply of decayed vegetable matter in
the soil is necessary.

Jonathan, Tompkins King, and Grimes are all grown to ad-
vantage on mellow medium loam with subsoil of friable loam.
Jonathan needs excellent care with heavy fertilization, and will |
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stand good applications of stable manure. With all these condi-
tions supplied, it has given excellent results in some cuses.
Tompkins King readily succumbs on low moist ground, and it has
rarely proved satisfactory on its own stock, the opinion prevail-
ing that it should be top-worked on Northern Spy or Tolman.
With ordinary care Grimes, as well as Jonathan, is undersized,
and should not be planted as a commercial sort. With intensive
methods, however, satisfactory size is secured, and in one orchard
in the Hudson Valley the fruit was large in the season of 1913.

TWENTY OUNCE SOILS

On deep sandy loams or very light friable loams with subsoils

not heavier than light friable loams, the Twenty Ounce is most

successful. On the Ontario Plain it is also well grown on light,

sandy loams and fine sands which have been kept well supplied
with decayed vegetable matter.

OLDENBURG, WEALTHY, AND WAGENER SOILS :
For Oldenburg, heavy sandy loams and very light mellow
loams with subsoil of sandy loam have given good results. For
Wealthy the same soils are desirable, though the subsoil may also
be a little heavier loam. Even then the variety usually needs
thinning. Both these soils are suitable for Wagener, but they
should be in even more productive condition than is essential for
Oldenburg or Wealthy. On account of its weak growing habit,
the tree is quickly affected by droughty conditions; hence, a
plentiful supply of decayed vegetable matter in the soil is
essential.
BEN DAVIS SOILS
This variety has usually been highly profitable, but many are
fearful of future markets for it; and, as several other varieties of
better quality are nearly as profitable, few commercial growers
seem now ready to plant more Ben Davis, except to fill in blocks
of orchard where the soil or drainage is unfavorable. For this
latter purpose it is frequently used, and its tendency to bear
annually more than most varieties is a point in its favor. Deep
and well-drained soils favor a high color of Ben Davis apples, as
well as other red varieties; but, as Ben Davis is grown for quan-
tity rather than quality, poor color possibly detracts less from its
sale price than with some other sorts.
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Experimental evidence and practical ex-
perience point strongly to the conclusion
that under nearly all circumstances the
best method of handling an orchard soil is
by a combination of annual tillage with a
cover crop. There may be marked excep-
tions under special conditions, and results
of some brief experiments indicate that
other methods of handling the soil may
give equally good results; but, until these
results are fortified by further experience,
it seems wise to advise the use of tillage

combined with a cover crop in nearly all cases.

Concerning the methods of tillage and the seasons when tillage
gives best results, or when failure to cultivate would do the least
harm, and when the cover crop should be sown, there is less
positive evidence. Yet, from some practical experience and from
our knowledge of tree growth, it seems safe to advise that the
time of plowing the land in the spring and the time of sowing the
cover crop, should be earlier than is the common practice. If
any treatment that is expected to increase the vigor of the tree
is to have great influence during the current season, that treatment
must be given early, because tree growth takes place during the
early part of the season. It is certain that conditions for growth
during the first two or three months of the growing season deter-
mine the size of leaves on any but the very youngest trees. In
many cases, where a cover crop is plowed under, say in June, it
will be difficult to observe any good effect from that plowing upon
the current season’s growth. This is particularly true in a soil
that is not retentive of moisture.

If the soil is plowed very early in the spring, it is obvious that
there can be little spring growth of the cover crop. It will be
necessary, therefore, to sow the cover crop early enough that it
will make sufficient growth before winter. Then, in some cases,

[776]



TiLLAGE 1474

it is well to have the cover crop sown early in order that its
competition with the trees in the soil may insure earlier maturity.
The tree may thus be in better condition to survive a severe
winter. On the other hand, it is evident that the competition of
this cover crop may possibly at times so reduce the moisture
supply as to interfere with the largest development of the fruit.
Under New York conditions, however, it is probable that this
would not happen very often. This will be discussed more fully
later.
KINDS OF COVER CROP

It is not the purpose of this paper to go deeply into the sub-

ject of cover crops, but only to discuss them in their relation to

F1e. 202.— Cover Cror oF RED CLOVER IN PEAcH ORCHARD OF J. H. TEATS’
Sons, WiLLiaMsonN, N. Y.

tillage. However, it may be well to mention a few of the better
cover crops, as well as some of the requirements for a good cover
erop.

The chief purposes of a cover crop are, to supply humus when
plowed under, and, by its growth in the soil, to reduce the moisture
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supply late in the season and check the growth of the trees, insur-
ing satisfactory maturity. Any crop, therefore, that can be sown
as late as July 1 to August 20, and will yet make a reasonably
good growth before time to plow it under the following spring,
may be considered useful as a cover crop. Some of the crops that
may be expected to make a good growth during the summer and
autumn seasons are: oats, or a mixture of oats and Canada peas;
buckwheat, or a mixture of buckwheat and Canada peas; dwarf
essex rape; cowhorn turnips. It is of some advantage to have the
cover crop live through the winter, since it will then remove
moisture from the soil somewhat rapidly in the spring and make
it possible to plow the ground earlier than could otherwise be
done. Among the crops most satisfactory from this standpoint
are: rye; winter vetch ; and, in some cases, crimson clover. Dwarf
essex rape will sometimes live through the winter.

It is also an advantage if the cover crop be one of the legumes,
so that it may furnish nitrogen as well as humus to the soil. Per-
haps winter vetch may be mentioned as the most satisfactory cover
crop of this type. The only important objection to it is the cost
of the seed, but this may be grown by the orchardist. Red clover
is coming to be used to a large extent in parts of New York.
Canada peas may also be mentioned in this class. Crimson clover
is sometimes used successfully, though it is very often a failure
and will not usually be satisfactory north of New Jersey.

Soil conditions are important determining factors in choosing
a cover erop. Thus, dwarf essex rape seems to make about the
best growth on a very heavy soil. Crimson clover can generally
be expected to grow successfully only in sandy soil. Winter vetch,
rye, Canada peas, and oats are satisfactory for a very great variety
of soils. Red clover does not give satisfactory results in an acid
soil, so some growers find that it is best to use lime in order to
get a good cover crop of red clover, even though the trees may not
show much response to the use of lime.

RELATION OF TILLAGE TO WINTER INJURY

Since the nature and time of tillage would generally influence
so markedly the condition of growth, it would be expected also to
influence greatly the amount of winter injury. It should be said



TiLLAGE 779

that, taking this state as a whole, the amount of winter injury is
rather large. It is true that the amount of winter injury or the
number of trees killed or injured in an orchard is likely to be
rather small in any one year. Ilowever, when a few trees are
injured each year, or every two or three years, it does not take long
for enough to be injured to reduce greatly the yield of the orchard.

There are very many forms of winter injury to be observed in
this state; in fact, the prevailing type of injury is likely to be
different on almost every vear. Some of the most eommon forms

Fic. 203.— Cover Cror oF RED CLOVER, WITH THE WILD GRASS THAT NECES-
SARILY GROWS AFTER CULTIVATION CEASES, IN YOUNG ORCHARD OF MR. F. W.
CORNWALL, PULTNEYVILLE, N. Y.

Mr. Cornwall practices very early plowing in the spring, sometimes begin-
ning to plow before all the frost is out of the ground. He then sows his cover
erop late in June or early in July.

are: killing back of twigs; killing of small areas of tissuc in the
bud so that the starting of the bud is often delayed, even when the
bud is not killed ; killing around the base of the tree just above the
surface of the soil, or even just below the surface of the soil. In
practically all of these forms of killing, except in the colder por-
tions of the state, the condition of the tree as it goes into winter
seems to determine the amount of injury. If the tree has ceased
growth and the wood has become firm rather early, then the danger



780 Tue Fruit InpustRY 1IN NEW YORK STATE

from winter injury is greatly reduced. In many cases the last
tissue to reach this condition of maturity is that just above the
surface of the soil. It should not be inferred, however, that a
weak growth necessarily insures great hardiness. If the tree has
made a very weak growth during the early portion of the season
and this is followed by rather wet weather during the latter por-
tion, then the tree is likely to start a late succulent growth that

F1g. 204.— BUcKWHEAT AS A CovEr CroP IN A Younc PEAr
ORCHARD BELONGING TO THE DEPARTMENT OF PoMoLocY, NEW

YoRK STATE COLLEGE OF AGRICULTURE, ITHACA, N. Y.

The buckwheat was sown on June 29. Pear trees are pecu-
liarly susceptible to early winter injury. In spite of the very
wet season, these trees are going into winter with the wood very
well ripened on account of the early sowing of the cover crop.

will leave it very tender when winter comes on. Vigorous growth
early in the season — in the case of any but the very youngest trees,
at least — is a protection against such late succulent growth. When
the tree has made a vigorous early growth it is likely to have leaf
surface enough to dispose of the extra supply of water late in the
season without causing renewed growth. This is particularly true
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if the cover crop is sown early to assist in using the extra supply
of moisture. DBriefly, then, the means by which the tree can be
brought into winter in the hardiest condition are, to have an early
growth, such as would likely follow early plowing under of the
cover crop in the spring, with a cover crop sown early enough so
that its competition will insure the tree against excessive growth
late in the season. If the soil is plowed as early as possible in the
spring and the cover crop is sown in July, it is very probable that
more growth will be secured than if both be done a month later.
Yet, with the early plowing and early sowing of the cover crop,
one can be much more certain that the wood will be well ripened
for winter.

CULTIVATION OF YOUNG TREES

In the case of a very young orchard, it is generally wise to grow
an intercrop—a crop to be harvested from between the trees.
The cultivation, then, will be partially determined by the nature
of the intercrop. If the orchard is growing in a section where
it is possible to make good profits from the intercrop, it may even
be wise to sacrifice to some extent the best interests of the tree for
the intercrop. However, in most cases, the general prineiple sug-

gested above should be followed ; namely, cultivation should begin
early in the season to insure vigorious early growth, and growth
should be checked by some means, either by the intercrop itself
or by means of a cover crop later in the season. For this reason
the intercrop should be one that requires cultivation, but does not
make it necessary to work the soil near the tree late in the season.
It is evident that there will be soils and conditions where this
principle may be ignored.

TILLAGE OF YOUNG ORCHARDS JUST COMING INTO BEARING

It is generally true that a few fruits may be expected from a
weak tree younger than from a vigorous tree; however, it is nearly
always true that a profitable crop will be secured more quickly
from the tree that has been encouraged to make a vigorous growth
from the beginning. The fruit is likely to be borne on the spurs
that form earliest in the season. There is a great tendency for
the bloom to fall without setting fruit or for the young fruits to
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fall from the trees just coming into bearing. It seems to be true
that the older spurs will hold their fruit the following spring
better than the ones that formed late in the season. It is also true
that these trees just coming into bearing are still likely to grow
late enough so that there is danger of early winter injury. For
these reasons, then, it seems particularly wise that the system
outlined above, of early plowing and of early sowing of the cover
crop, should be followed. In fact, during the first few years

F1ea. 205—A Younc AprrLE ORCHARD BELONGING TO THE DEPARTMENT OF
Poyxorocy, NEW YORK STATE COLLEGE OF AGRICULTURE, ITHACA, N. Y., WITH
Dwarr EsseEx Rare SowN JULy 19 As A Covir Cror
In this heavy soil the rape has probably made more growth than could have

been expected from any other crop.

after an intercrop ceases to be grown in the orchard, it would
seem wise to sow a cover crop carly in July in any but the lighter
soils. By this means, not only will the humus supply of the soil
be kept up to the best advantage, but the trees will go into winter
in the hardiest condition and will likely be brought into conditions
of growth more favorable to early fruiting.

TILLAGE OF BEARING ORCHARD

In case of the bearing orchard, the importance of early plowing
in the spring is as great as with trees at other ages. It is possible
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that the importance of sowing the cover crop early is not so great,
for the tree is almost sure to ripen its wood sufficiently before
winter. The only advantage, then, of the early sowing of the
cover crop would be that a larger supply of humus can be kept in
the soil, since it is possible to get a larger amount of growth in
the cover crop. 1t is also possible to use such crops as clover for
a cover crop when they are sown early. I may say that some

Fre. 206.— Cover Cror oF RED CLOVER IN A THIRTY-THREE-YEAR-OLD ORCHARD
BELONGING To MR. F. W. CorRNWALL, PULTNEYVILLE, N. Y.

With these trees Mr. Cornwall gets very satisfactory annual crops. The
practice of early plowing and early sowing of the cover crop is following here
as with the young orchard. Mr. Cornwall thinks this is one of the important
reasons for the excellent results he has secured with this orchard since he took
charge of it.

experience, even in the lighter soils, indicates that when the cover
crop is sown as early as July 1, the trees remain in a thrifty con-
dition throughout the season. Whether the fruit would be larger
if cultivation were continued later, T am not in a position to say,
but T know of orchards tilled in this way where the fruit averages
larger than in most orchards in the same section.
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TILLAGE IN RENOVATING AN OLD ORCIIARD

The importance of early plowing in the spring is particularly
great in the case of an old orchard that has not been plowed during
previous years. If the trees have been making a very weak
growth, and are plowed late in the spring, there is danger of their
starting a late succulent growth that will result in injury around
the base of the tree. Then, if the soil is plowed very early, marked
invigorating effects may be observed the first year the orchard is
plowed, while this may not be true if the plowing is not done early.
In fact, if the soil is not so light that there is danger of root
freezing, it is perhaps wisest to plow in the fall the orchard that
has been in sod. In that case the maximum benefit from tillage
during the first year may be secured. In a very light gravelly
or sandy soil, if by any chance the conditions should be such that
the roots are not deep, it is sometimes unwise to have the ground
plowed in the fall. The fall-plowed soil will freeze deeper and
there may be danger of root killing.

CONCLUSION

The above suggestions are not intended to be rules that may
be followed in all cases—in fact, it is impossible to make such
suggestions for fruit growing. There may be many cases when a
very different procedure will be wiser, but it is certainly true that
generally the tree will go into winter in a more hardy condition,
and the nature of its growth will be that best adapted to steady
fruiting, if its growth is vigorous during the early season and is
checked during the latter part of the season. Generally, in sec-
tions as far north as this, such conditions of growth can be brought
about more satisfactorily when a cover crop is plowed under very
early in the spring and another cover crop is sown between July 1
and August 10. Some growers sow their cover crops as early
as June 20. If there are no orchards in the section where very
early plowing is practiced, perhaps it would be wise to take
August 1 as a standard time for sowing and to experiment with
earlier sowing. .



COVER CROPS
R. D. AxTHONY

Associate Horticulturist, New York Agricultural Experiment Station,

Geneva, N. Y.

Cover crops in the fruit plantation are
those which are sown after the spring enl-
tivation with the intention of plowing them
under in the fall or spring. In most
orchards the use of cover crops should be
regarded as a necessary complement to the
cultivation — a fact far too often over-
looked.

PRINCIPLES OF USE

The prime use of cover crops is to in-
crease the amount of food for the fruit
crops. The clay loam soils of our fruit
regions contain large amounts of the necessary plant food elements,
_ but usually these are in an insoluble form and hence unavailable to
plants, which must feed on the nutrients dissolved in the soil
water that is constantly being absorbed by the roots and passed on
to the leaves — the stomach of the plant. Our problem is so to
treat these elements that they become soluble and therefore avail-
able as plant food. If we drop a small piece of limestone into
a weak acid it soon disappears, partly by the formation of gas
and partly by dissolving in the acid. The soil water is normally
slightly acid and can dissolve limestone in the same way, thus
making the water “hard.” The insoluble plant foed elements
can be broken down similarly by an acid soil water and thus
become available.

The acidity of the soil water is largely due to the acids which
are formed when organic matter decays. .Therefore, the first
essential in soil fertility is to insure the presence in the soil of
a liberal supply of humus — the name used for decaying organic
matter. For the fruit grower there is no better way of securing
humus than by the plowing under of vigorous cover crops.

[785]
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The presence of humus in the soil has a very important bear-
ing upon its physical condition. When the supply of organic
matter becomes low, our clay soils are stiff and difficult to work,
and they puddle and bake easily. Those rich in humus have
better drainage, can be plowed earlier, remain in plowed con-
dition longer, and in every way are easier to handle.

Plants utilize only the moisture which surrounds the scil par-
ticles. When the roots reach the level of the ground water, where
the air has been driven out, their activities cease. Unless the
soil be of such a nature as to be retentive of this moisture, plants
may suffer from drought, even in seasons of normal rainfall.
Humus is like a sponge in its power to retain moisture, and
its presence in the soil greatly increases the amount of water
available to the plant.

Only in one way do cover crops add to the total amount of
any one plant food element in the soil, and that is through the
nitrogen-fixing activities of the bacteria which are usually found
on the roots of the legumes. \When non-leguminous cover crops
are used, the available food supply may be increased, but not the
total amount of the food elements.

The conservation of plant food is another valuable funection
of cover crops. KEvery spring our rivers and creeks carry down
to the lowlands and the lake bottoms immense deposits of silt
which the rains have washed from the fields. These minute
particles of soil are the ones which are most readily acted
upon by the acid soil water, and hence their loss from our
fields is a serious loss of plant food. Nothing checks this soil
washing in the orchards so effectively as the mat of rootlets
supplied by a good cover crop. The breaking down of soil par-
ticles, with the resulting formation of soluble plant food, goes
on in the fall and spring when the fruit erops are in a dormant
condition. By using cover crops which remain alive through the
winter, much of this plant food is utilized by them and thus pre-
vented from washing away in the drainage water. This plant
food then becomes available to the fruit erops when the corn
crop decays.

The intense cultivation given to orchards is a forcing process
which, if continued throughout the season, would result in a late
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growth of wood that would not have time to mature and conse-
quently would be very liable to be injured during the winter.
* Seeding down a cover crop in the summer decreases the food and
moisture available to the trees and thus checks this growth and
matures the wood. With late-maturing varieties of apples which
sometime fail to attain the desired high color, this hastening of
the maturity is very important. In this connection the character
of the season has considerable to do with the time of sowing the
cover crop. When the rainfall is light and the growth limited,
the time of seeding can be delayed until late in July or even the
middle of August, depending upon the crop and the location.
When the rainfall is above normal and trees are making a
vigorous growth, the cover crop should go in during the latter
part of June or early in July. ;

Fra. 208.— MayMmorH CLOVER IN OCTOBER

Land unprotected by a crop during the winter freezes deeper
and is more liable to heave than if protected. For this reason
tree and vine roots are more liable to be injured where cover
crops are not used. To secure this winter protection and as
much growth as possible, it is best to plow under the erop in
the spring rather than in the fall, but care must be taken that
this is done before it has made sufficient growth to rob the fruit
crop of plant food or moisture.

Trees standing in a heavy cover erop over winter are more
liable to be injured by mice. For this reason it is well to keep
the cover crop at least two feet from the trunks.
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There are two general types of cover crops: the legumes, or
nitrogen-gathering plants, and the non-leguminous sorts. The
following belong to the first type.

LEGUMINOUS COVER CROPS
The Clovers
Red clover, either medium or mammoth, is the popular legumin-

ous cover crop in this state. On poor soils — especially those
which are acid — and during dry seasons, the catch is poor and

F16. 210.— RYE ANXp WINTER VETCU

the -growth small, but where conditions are right it gives an ex-
cellent cover. Because of the uncertainty of its growth it is
generally used in combination with other cover crops. Crimson
clover is an annual which is not quite hardy enough for most
of the state outside of the southern Hudson Valley.

The Vetches
There are two kinds, the spring and the winter vetch. Tt is
the latter which is used as a cover crop. Within recent years
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this has become very popular. It will grow on land where clover
fails, in a season too dry for clover. It grows at low temperatures
and covers the ground with a dense mat. If left too long in the
orchard in the spring, it will cause a serious loss of moisture.

Peas and Beans

Cow peas and soy beans are used extensively in the south, but
are not hardy and not so satisfactory as other legumes in this
state. Canada field peas have been used to some extent and make
a satisfactory combination with other cover crops, but they can-
not compete with the more popular clovers and vetch.

NON-LEGUMINOUS COVER CROPS

The non-leguminous cover crops will, in general, make a more
satistactory growth on poor soil than the legumes; hence they are
much used as a means of building up the poorer soils preliminary
to sowing the nitrogen gatherers. The following are commonly
grown in this state.

The Grains

Oats, barley, rye, wheat, and buckwheat are all used in vary-
ing degrees. Oats make a satisfactory early growth but are
killed by the first freeze, so they find their best places in com-
bination with other crops. Barley is also killed by the cold, but
it usnally makes a good growth before cold weather. Rye is the
most satisfactory grain to use. It grows at a low temperature and
will make a good growth on soil too poor for clover. It should
be plowed ecarly in the spring. Wheat is not so good as rye,
although it is less injurious if spring plowing is long delayed.
Buckwheat will grow on poorer soil and under more adverse con-
ditions than any of the above, but it affords very little cover for
the winter. It should be an important part of all mixtures where
the land is at all poor. ' '

The Crucifers

Rape and turnips do not give sufficient cover when used alone,
but make a valuable addition to mixtures of other cover erops.

@
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COMBINATIONS OF COVER CROPS

No one crop meets all the requirements of an ideal cover crop;
for this reason it is always best to use a combination. The
nature of the combination will depend on the soil and the season.
It should be so planned as to give quick growth, a maximum
amount of organic matter, winter protection, and preferably
should contain some legume, except in orchards already making
too vigorous growth. In the table below are given a few good

mixtures.
QUANTITY OF SEED PER ACRE

Legumes Non-nitrogenous cover crops
Red clover, 15-20 pounds Oats, 2-3 bushels
Crimson clover, 15-20 pounds Barley, 2-2%5 bushels
Hairy vetch, %-1 bushel Rye, 1%-2 bushels
Cow peas, 175-2 bushels Wheat, 2-234 bushels
Soy beans, 1-1%4 bushels Buckwheat, 1-114 bushels
Canada field peas, 2-3 bushels Rape, 2-5 pounds

Turnip, 4 pounds

QUANTITY OF SEED PER ACRE IN MIXTURE
Red clover, 10 pounds Buckwheat, 3 bushel
Hairy vetch, 15 pounds Barley or oats, 1-1%5 bushels
Oats, %-1 bushel

Cowhorn turnips, 1% pound Baec B pannds

Barley or oats, 1% bushels
Buckwheat, 14 bushel :
Oats, 1 bushel
Rye, 1 bushel



INTERCROPPING THE YOUNG ORCHARD — FROM
AN ECONOMIC STANDPOINT

M. C. Burrirt, ITHACA, N. Y.

Director New York State Farm Bureaus

1 think most fruit growers will agree
with me that the prinecipal reason they are
in the business of fruit growing is to get
a living that way. 1 presume many are
in the business of fruit growing just
because they like it— because it is an en-
joyable business; but certainly a prime
motive is the profits they may gain from
this enterprise.

I presume many older men who have
been in this business for a long time, and
who may have accumulated a considerable
amount of profit from it, are not so much interested as some of the
younger men — men who have apple orchards, inherited from their
fathers at a time when the business was profitable. It is not known
just how much those orchards cost. Some of us are beginning to
find out how much, and we are concluding that it is no small
amount of money. Those who have large orchards already, and
can simply take the profits out of these older orchards and grow
vounger orchards with them, do not mind the cost so much; but
the younger men just starting out find themselves up against a very
serious problem — paying expenses as they go along.

There is complaint nowadays that we do not have anything to
say about fixing the price of the things we sell, and that is more
or less true; but we shall not put ourselves in a position to have
anything to say if we allow misleading statements as to profits to
go out. The average New York City man’s idea of farming, and
of fruit growing particularly, is that it is a short and sure road
to wealth. We are primarily to blame for this. What leads him
to believe that the fruit grower’s profits are so large? Usually
it is the big stories of profits that have been printed. Professor
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Hedrick has said that the average vield in the Auchter orchard
was 116 barrels per acre; that is much above the average yield of
this county. The average yield, as shown by orchard surveys,
is 70 to 75 barrels per acre. That would make quite a big differ-
ence in figuring the average cost of production. We are fixing our
ideas from figures on some of our orchards that are not quite rep-
resentative of the average. ‘

The average cost of producing our barreled apples we do not
know. We ought to know. If we are business men it is up to us
to find out, and that means some concerted action. It will be much
harder for us to find out what it costs to grow farm produets than
it is for the merchant to find out the cost of his goods, but that
is no reason why we should not do it. We are falling down on
the business end. It is up to us, it seems to e, to take some steps
to obtain accurate records on a large number of farms that will
establish something near an average cost. And when people in the
city are educated as to just what it costs to grow products, these
stories of big profits which are going around will be discounted.

The very fact that the subject of the cost of milk production is
being studied is having a very wholesome effect on the market at
the present time, and that will tend toward a higher price for
milk. We can do the same thing with apples and hay and grain.

WHAT ENTERS INTO COST OF PRODUCTION

There are three general things that enter into the cost of pro-
duction. The first is labor —man and horse; second, the raw
materials that go into the cost of that produetion, such as fer-
tilizers and manures, cover crops, ete. ; third, the fixed charges,
such as interest on the investment, taxes, etc. I know that people
say, “ Well, if T figured business that way I would not make a
cent.” Does figuring really make any difference with the facts?
They are there just the same. One can say he is making $200
an acre from apples if he chooses, but he is not gaining anything
by it; he is rather losing. Corporations are always exaggerating
their costs; they are always trying to prove that the things are
costing more than they do. The cost of our product, in too many
minds, is the labor hire and the fertilizers or seed bought. That
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is no cost at all. One may say that he will not count the cost of
his buildings, or telephone, or other things, but all these items
enter in; they are there just the same.

Let us compare the cost of different ecrops — Table I. Notice
how the labor runs up. I ean grow an acre of hay for 1314 man-
hours; an acre of wheat, 26 man-hours; bheans, 43; apples, 175.
Horse labor runs up the same way, but not in the same proportion.

TABLE 1
Costs oF PropuciNng Farm Probpucts
PER AcCRrE
Facrors
Hay | Wheat | Beans | Apples
Labor X
Man hours (20C)H it e s v i e e 133 26 43 175
Horse hoursi(15C. y;5a ol e #2 Srnes ies k 141 43% 555 66
Codtlorilabor! oo mi =t Sa SN ) $4 90 | 811 72 | $16 83 | $45 00
Materials
R T I 2O L S S oot e e e e IS ST N L M $38 | $514 .......
MEANUTEN rov o 1 - AR o0 Lor e S IR R WA e o Y Lo L $2 86
Cover-erop s . (4. . o it s gn o o e A S S e S T e el 157
Barrels (78)s - r <l S e el = S| e et L Sl = 28 13
Spraying material, .. . oo e T T e e e 3 69
Seedsin wd. 1 3 s RN S A e $1 74 192 3105
Threshingk . 2. < 5 A RS s o SR o e 1 30 82T
Totals .. . L AT CER v L $174| 87107 $9 06| $36 25
Other and fized charges
Ttorest o= r. s -ttty = ...l $500 | $500| $5 00| $1500
TAXES 5 -ttt 50 £ SR e e s S 40 40 40 119
B PINIIE 5 3t o e e L I P e 72 11 196 6 38
Overhtadz. ...« . o A5 AT e A A R 52 99 186 5 83
Totaly 5 s, . ARt it $6 64| $810 | $922| $28 40
(@300 ) SRR S IR Ae YO T = o ) e $13 28 | $26 92 | $35 16 | $109 65

Of course these prices will vary on different farms. Some
men can handle their business so well that they get man labor
for from 15 cents to 18 cents an hour. Horse labor varies from 15
cents to 25 cents; the average is a little over 15 cents an hour.
Every time I take a team out of the barn it probably costs about
30 cents an hour for that team, without a driver. We do not
always think of this.
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Note the total cash cost here — $7.10 on wheat, $9.06 on beans,
$36 on apples; notice too that the fixed costs that we so many
times ignore are a very important part of it. I do not give my
figures to set up an average; these must be determined on every
farm. I have merely pointed out some of the costs that enter
into production.

VALUE OF INTERCROPS

A very important part of the business of growing an.orchard
of a bearing age is getting the money to do it with. It is all very
well, if one has an old orchard paying dividends, to put it in

. N

T16. 212.— BEANS IN THE YOUNG ORCHARD

this young orchard — that is his privilege. DBut some of us can-
not do it; we have to pay our way as we go along. I look at
the intercrop this way: all the profits T can get out of the crop
between the trees are so much gain. I have that much less in-
vested in the orchard. 1If I have to spend ten dollars an acre per
year, and if T can get five dollars out of the crop, I am just so
much ahead. Certainly, it is an advantage to lessen the wait for
returns. Much is said about getting profits from orchards in five
or six years, but the average man does not do it. We are more apt
to set our standards by some individual who has been especially
successful. Somebody has an orchard that has made a big profit
at the end of five or six years. That is noted in a local paper,
which goes to the cities, and it is taken by the public as an aver-
age. It is misleading. On an average, an apple orchard does not
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pay a profit under ten years, and in many cases it is fifteen years
instead of ten.

Furthermore, the growing of crops between trees increases the
turn over of labor and materials on a farm. Professor Warren
has quite conclusively shown, from the records on something
like 3,500 farms in this state, that the large business is the most
profitable. You can sometimes enlarge a farm by growing two
crops on the same land, just the same as by buying more land.
If you can grow a crop of cabbage, beans or what not in your
young orchard, you have increased the size of your business.
Every farm must have so much labor — you hire one man or two
men for a year. Some of the time that labor is well used, and
some of the time you have to hunt around a little to find something
for the men to do. That man, as a rule, gets the largest net re-
turns, who occupies the time of his men most effectively — who
keeps them working on produects to be sold.

Then take the matter of horses. Tt costs $120 a year, on an
average, to keep a horse, and our figures show it is nearer $140.
Whether you work that horse part of the time or all of the time,
you have to pay for his keep just the same. The average farm
horse does not work much more than one-third of his time. If
you can find something for the horse to do that brings in money,
you have made some gain. At the same time you are using your
man and your machinery more effectively. The more service you
can get out of your land, machinery, and labor — man and horse
— the better off you are.

The disadvantages of intercrops are their inconvenience. They
increase, slightly, the expense of cultivation. In the case of some
crops we have the inconvenience of spraying and of harvesting.
We all know these inconveniences and we may as well admit them.
But, if it pays in financial returns to put up with them, we had
better do it. i :

ACTUAL RETURNS AND EXPENSES

T shall give some figures on a twelve-year-old apple orchard set
thirty-six feet each way, filled one way with plums and pears,
so there is a space thirtysix feet wide running one way. On
this 7l4-acre orchard, containing something over two hundred
trees, we have spent, in the last twelve vears, $1,579.50, or $208.93
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an acre, including interest on valuation. We now value it at about
$225 an acre. We have secured a gross income from that piece
of land of a little over $1,438.55, or $190.28 an acre, but it still
owes us $140.95, or $18.66 an acre. In other words, after paying
for all the labor and five per cent interest on the capital invested
in the land, we still lack nearly $141 of breaking even at twelve
vears. The total income was obtained from the orchard itself,
from plum and pear fillers, and from intercrops.

TABLE I1I
Costs, INCOME, AND PROFIT AND Loss OF A 73-AcRE, 12-YEAR-OLp APPLE ORCHARD
FiLLep ONE WaY WiTH PLUMs AND PEARS

Cost Income Loss Income Net
YEAR of from: on from profit or

orchard orchard orchard o  crop loss
TR, 2 i AN E S o SLIOM30 51 8 $116 39 $15 17 | —$101 22
[ISHARIE e (=F S Y, S0 TSI 7R ] s N 161 57 42 57 | —119 00
L o e RS s (07530 Reo gt 96 63 43 13 —53 50
ARG TR et et GBSy [t 93 18 120 90 +27 72
TS g e o e e e 96 73 38 85 —57 88
JROBERRSE SRt e (6 | B R s o 67 85 37 68 —30 17
N ety BRI Y s761| sa100| 3571 (s){‘gé - } 464 90
TR Mgt s 101 12 38 65 62 47 60 70 — 17
1T S R ST A i 93 23 38 00 55 23 30 45 —24 78
UL el 3 e 159 80 30 56 129 24 52 43 —76 81
OIS oy, L 235 26 229 28 508 194 88 | +188 90
QLSRR o 270 13 252 63 17 50 170 16 | +152 66
EVEvenTaRote ot S $1,579 50 | $631 02 | $948 48 | $807 53 | —$140 95
7SO e R R 208 93 83 47 125 46 106 80 —18 66

Labor rates used in figuring crop profits vary according to season.

The $208.93 total cost was made up of $43.12 man labor, $27.20
horse labor, and $138.61 for materials and interest. The income
from that orchard was $807.53 from crops, or $106.80 an acre
for the twelve years; that is, a little less than $10 an acre per
vear for crops. We charge the interest and taxes and overhead
charges all against the orchard; it is net so far as the piece of
land is concerned. From the plums and pears we obtained
$415.44, and from the apples $215.58, or about $28.50 an acre.

Had we not intercropped that orchard, it would have owed us
more than it does now. Had we grown simply an apple orchard
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without any fillers, and without any crops, that orchard would
have cost us an actual outlay of about $250 an acre, instead of
$200. For me that is sufficient argument for growing crops be-
tween the rows. In giving these figures I am not setting up
any standard, because I know some growers have made two or
three times as much as this from intererops, and others have not
made anything. I am thoroughly convinced, so far as I am con-
cerned, that it pays to fill young apple orchards, and that it pays
to grow crops between the rows. The crops we grew were as fol-
lows: corn, beans, beans, beans, beans, and corn again. Then we
put in oats, wheat, and two -years of hay, and then went back to
wheat and beans again. Of course we have to grow the intercrops
farther and farther from the tree rows each year. We now keep
a full harrow width on each side of the tree for cultivation, hav-
ing gradually widerled the distance each year.

As to the income from these various crops, I do not feel that 1
can give averages, except in one or two cases. So far as we have
tested, beans have averaged $8.40 per acre net profit for five years,
charging interest and overhead expense to the orchard; corn, an
average of $3.50 for the two years that we grew it; hay, $5.50;
grain, $8.15 for the two years. Peas gave us a profit of $25 an
acre, but that was two years ago when we had a good crop. Last
year we did not try to grow peas.

We all know the relative advantages and disadvantages of
growing these various crops. We know, for instance, that ecorn
between the tree rows is not advantagéous to the trees in many
cases. We know the trouble in harvesting — I will not go into
this. I have given these figures simply to show some of the possi-
bilities of these crops.

APPLES WITH PEACHES AS FILLERS

I shall also give the facts on one other orchard. This is an apple
orchard filled both ways with peaches. It is a ten-acre orchard,
but T shall give the figures only on that half which is now seven
years old, and for the first four years. It cost us $84 an acre to
grow this orchard. During this period we obtained a gross in-
come of $313.13, or a little over $62 an acre, leaving a net loss of
$107, or a little over $21 an acre, at the end of the four-year
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period. The man labor was 15 per cent of the cost, the horse labor

20 per cent, and material and overhead charges about 65 per cent. °
In this orchard we grew four crops of beans, successively. It

was filled both ways with peaches, so there was not much space.

TABLE III
Cost or GrRowING 5 ACRES OF ArpPLES AND PeacHES To Four YEARS OoF AGE
Man LaBor HorseE LABOR Material
Total and
YEAr R “2 TaRer Fueq Total
Hours (18¢.) Hours (15¢.) costs
11310 2 PR 124 | $22 32 36 85 40| $27 72| $106 03 | $133 75
L9093 5% 23 633 | 11 43 743 | 11 18 22 61 65 14 87 75
INORESS T 58 10 44 241 3 67 14 11 71 05 85 16
LM s 162 29 16 63 9 45 38 61 75 00 113 61
Wotal e x| m $7335| ...... $29 70 | $103 05 | $317 22 1 $420 27
G ) R $LEL67F " % 85 94| $2061 | $63 40 } $84 01

SuMMmARY OF THE CosT oF A 4-YEAR-OLD 5-AcrRE AppLE AND PEAcH ORCHARD

C | Net Income Cost {
YEAR ToP, u}come from of Profit Loss
srow rOnt orchard orchard
crop
1908........ Beans....| $6337 | ........ SIS0 st gl $62 75
PO 8. . . Beans. ... BBRTONE TR R5U08, Fiae 1. =, 18 33
HOIG,wr.  2 Beans.... 7B i 8830 |=snaatons 358
Tk S Beans.... 53 20 $46 05 61 95 REBTER0S =X 1 e
$267 08 $46 05 | $360 49 $37 30 $34 66

Total cost per acre, exclusive of income................ccoovviinn.. TRk Y2 )
Total cost per acre, including income...........cooviuiiiiiiiienenn, 9 47
ROtalsnet costiper 100 trees i . i o R i hrae e e e 473
fiiofal met coptipertappletree, i, . . U L i e e 376
Total net cost per apple tree, excluding income. .................cccu0s 2 86
Average net income per year (excluding interest and taxes), beans....... 66 77
Average net income per year (excluding interest and taxes) per acre... ... 13 35

We grew six rows of beans the first year and four the second, third,
and fourth years. The last crop was very small. From these four
crops of beans we obtained a net profit of $267 (again not charg-
ing the interest and overhead against the crop, but against the
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orchard), or $53 an acre. Irom the fillers we obtain a profit
‘which was a little less than $10 an acre the fourth year.

In this orchard, instead of having an investment of $72.10
an acre at the end of four years, we have an investment of only
$9.47, due chiefly to the fact that we have grown crops between
the rows. I may say that in the last two years this orchard has
borne peaches enough to more than defray its entire cost. And
, this peach orchard, seven years old at the present time, filled with
peaches still in their prime, has not only paid the entire cost of
growing all the trees, but has returned a profit of something like
$16 an acre in one year.

Perhaps these two cases represent a variation that all of us will
find more or less. In one case we have an orchard that is still in
debt and in which we have not broken even at the end of twelve
years, whereas another orchard has made some profit at six years.
You will find all these variations.

CONCLUSIONS

If we are in this business for the profit there is in it and if we

do not care to make a heavy investment in the growing of young

orchards, and wait ten to fifteen years for returns from them, I am

fully convinced that intercropping and interfilling is a profitable
practice, from an economic point of view.



SOD MULCH vs. TILLAGE FOR APPLE ORCHARDS
W. D. Avenrer, Bagxarp, Moxror Co., N. Y.

INTRODUCTION

Orchardists have heard and read a great
deal in the past ten to twenty years about
the best manner of handling the soil in
their apple orchards. Many different
methods have been advocated. Thus, we
have heard sod, sod mulch, sod and pas-
ture, clean tillage, tillage and cover crop,
alternate tillage, and partial tillage all
praised and condemned alike. As a re-
sult, many fruit growers have been just a
little doubtful as to which method really
was the best. From my standpoint, I cannot see any reason for
an argument in a case where all sides may be right. For instance,
one man may have an orchard on sueh a steep and rocky hillside
that it would be folly for him to try to cultivate the soil ; another
man may have an orchard on a hillside a little too steep to allow of
complete cultivation, but he could practice partial cultivation —
that of plowing and working about the trees with a strip of sod in
the center of the rows to hold the soil from washing; while still
another man with a levelllying orchard will usually find that
tillage and cover crops is the best method of culture to use.

SOD MULCH VS. TILLAGE AND COVER CROPS

As most of the orchards in New York State are easily adapted
to either the sod mulch system or tillage and cover crops, and
since these are the two principal systems about which so much

is heard, I will give my experience with these methods only.
The main object in orchard culture is the preservation of
_moisture. Water constitutes from 82 to 89 per cent of the apple.
Likewise, the twigs and leaves have considerable moisture in
them. As a result, if the soil moisture is lost, the effect of it is
generally seen in the small size of the apples. This is commonly

[803]
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noticed in very dry seasons, when the apples are small as compared
to their size during seasons of abundant rainfall.

The sod mulch system, more commonly known as the Hitch-
ings method, consists of getting a good, heavy sod in the orchard,
from a mixture of blue grass, timothy, orchard grass, and tall
meadow oat grass, and then leaving the orchard permanently to
this sod. The grass should be cut, preferably twice a year, and
allowed to lie where it falls in bearing orchards. The contention
is that this grass will act as a mulch and thus conserve the soil

¥16. 213.—- VIEW OoF ORCHARD WHERE TEST WAS CARRIED ON

Plat at left was given over to clean cultivation and cover erop method. At the
right is the sod mulch plat with grass at cutting time

moisture from being lost. There is no doubt but that this is an
easy, cheap, and convenient method to use, provided good results
are obtained with it.

When a system of tillage and cover crops is used in an orchard,
the soil is plowed every spring and harrowed from five to seven
times, and, if possible, after every rain. About the first of August
a cover crop of some legume is sown. The next spring this cover
crop is plowed under and the same system carried out again.
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By this method organic matter and nitrogen is added to the soil
and, as a result of the deep dust mulech which is kept on the
orchard, the moisture is preserved.

CULTURAL EXPERIMENTS

In 1903, the New York Agricultural Experiment Station at
Geneva, being interested in this debated subject, selected one of my
bearing Baldwin apple orchards in which to make a test of these
two methods of culture. 2

The trees in this orchard were 27 years old at the beginning of
the experiment. They were 40 feet apart on the square system, or
27 trees to the acre. The orchard was ten rows wide and twenty-
seven long, thus making it nearly three times as long as broad,
and consisting of 9%% acres. The soil is a fertile Dunkirk loam
about 10 inches deep, with a sandy to gravelly subsoil. The topog-
raphy of the orchard is very slightly rolling.

The orchard was divided the long way into equal parts. In one-
half the sod mulch method was started, while in the other the til-
lage and cover crop system was used, as explained above.

EFFECTS OF TIIE TWO METHODS

The test had not been running two years, before my neighbors
began asking me if 1 was trying to kill half of my orchard. The
difference between the two halves was striking. As far as one
could see the orchard, he could tell exactly which rows were culti-
vated and which were in sod. The cultivated trees had a rich,
dark green foliage and a rank, vigorous growth, while the trees in
sod had a sickly vellow-green foliage and a short growth of wood.
When it came time to pick the crop, the difference was again as
striking. 1t did not take the piekers, who were picking by the
barrel, very long to find out that there was more fruit on the tilled
trees, thus allowing them to get a barrel with fewer moves of the
ladders. They noticed also that the barrels filled up more quickly
with the larger fruit on the tilled plat. When uninterested help
like this noticed the striking difference in the two plats, I felt sure
that it was an unbiased opinion.
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CHANGE OF EXPERIMENT

The experiment as above described was continued for five years,
when it was proven without doubt to the fruit growers in my
section that tillage and cover crops was the only method of orchard
culture to use in western New York, at least. The Geneva kx-
periment Station published Bulletin No. 314 at this time, giving
the five years’ results of the two tests.

The orchard was then eut across the narrow way, making four
equal plats. One plat was left in sod for five years more, making
ten years in all; the other sod plat was plowed up and given tillage
and cover erop; one tilled plat was carried on for five years more,
while the other tilled plat was seeded down to sod. We were in-
terested to see if the tillage would bring up the sod quarter and
also to see what effect the sod would have on the tilled quarter.

RESULTS OBTAINED

The results could be seen sooner than we had expected. During
the first summer that the sod plat was plowed up and tilled, the
foliage at once became as dark a green and as healthy as that on the
plat that had always been plowed. The trees began to grow and
take on a brighter appearance, and at the end of the year it hardly
seemed possible that such a beneficial result could have been ob-
tained from one year’s plowing and harrowing. The erop like-
wise became larger on these plats, as shown in Table I.

When we came to study the other quarter of the orchard — that
which had been tilled five years and then seeded down to sod —
the results were just as marked. The trees began to show the detri-
mental effeets of sod the first season. The foliage was poorer,
the tree growth shorter and the yields were reduced. At the close
of five years this plat looked as bad as that which had been in
sod for ten years. It looked to us as if the grass robbed the trees
of more moisture than it conserved.

TABLE I

AVERAGE YEARLY YIELDS PER TREE FOR THE LAST FIVE YEARS UNDER DIFFERENT
CULTURAL METHODS

Cultural Methods 2 Barrels
B T G R DO BATE D= o o ot <1okirs = Tias ontio s b, e dora ade sobels s apele, Neqabel biade o8 5.03
DI L (M0 TR e S e S SISO I R S SR 2.32
Tilled five years, then sod five years............. et 2.00

Sod five years, then tilled five years.............. ... ... 5.17
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Table 1 speaks for itself. It can be seen that tillage has in all
cases increased the yield considerably, while the sod treatment
has lowered it.

GENERAL EFFECT OF SOD MULCH FOR TEN YEARS COMPARED TO
TILLAGE AND COVER CROPS 2

In comparing the quarter of the orchard that had been in sod

for ten years with the quarter under tillage and cover crops for

the same length of time, probably the greatest difference could be

F1e. 215.— Row or ToMPKINS CouNTY Kixgs GrowiNG UNDER THE MULCH
SYSTEM oN FARM oF L. L. MorreLL, KINDERTIOOK, N. Y.

seen. At the end of the ten years, the tilled trees looked more
vigorous and healthy than ever before, but the trees in sod cer-
tainly presented a sickly appearance. The foliage was sparse,
the leaves small and yellow. The trees were making practically
no terminal growth. Their appearance was that of a starved
orchard. Measurements showed that during the ten years the
trunks of the tilled trees had inereased 1.51 inches more in trans-
verse diameter than had those in the sod plat. This means much
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in a thirty-year-old apple tree. The weight of the leaves on the
tilled plat averaged 2.8 grams more per leaf than those on the sod
plat. The fruit ripened about three weeks earlier on the sod
plat and generally excelled in color the fruit from the tilled plat.
However, the fruit from the tilled plat was larger, crisper and
juicier than that from the sod plat, and kept from three to four
weeks longer in common storage. Actual count showed 434 apples
per barrel on the sod plat, weighing 5.01 ounces each, while it took
only 309 apples from the tilled plat to make a barrel. These
apples weighed 7.04 ounces each.

COSTS AND RETURNS

In the final analysis, the thing in which fruit growers are all
interested is yields, costs, and returns. No matter how good a
method may be, if it will not produce the income, we are not inter-
ested in it. I venture to say that in this respect we are no differ-
ent from other business men.

Summarizing the yields, costs, ete., this orchard for ten years,*
gave us an average yield per acre on the sod plat of 69.16
barrels, and on the tilled plat 116.8 barrels, or a difference in
favor of the tilled plat of 47.64 barrels per acre per year. The
average cost per acre of growing and harvesting apples in sod was
$51.73 ; under tillage the cost was $83.48 — a difference in favor
of sod of $31.75. Ilowever, when these figures were subtracted
from the gross returns, it was found that the increased returns
from the larger crop on the tilled plat more than offset this differ-
ence. There was a balance left for the sod plat of $74.31 per
acre and for the tilled plat $140.67 per acre; in other words,
$66.36 more per acre per year was made from the tilled plat after
deducting expenses than was made from the sod plat. This
means that for every dollar taken from the sod plat, after deduct-
ing the cost of growing and harvesting the apples, one dollar and
eighty-nine cents was taken from the tilled plat each year for
ten years. With us there is need for no more proof as to which
method of culture is the best.

* U. P. Hedrick, N. Y. Agr. Exp. Sta. Bulletins 314 and 383.
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; CONCLUSION

Although we realize that in some sections, where the soil is too
steep or too rocky or where abundant moisture happens to ‘be
present, some other form of orchard culture may be the most
profitable, still we fruit growers who have had a chance to study
the two methods of orchard culture tried owt side by side believe
that, under our conditions in western New York, the tillage and
cover crops system is far superior to the sod muleh method. In
fact, the sod muleh method is absolutely detrimental to the trees.
Whenever a person is undecided as to which method of culture to
use, he should by all means try out two or three methods side by
side. Only by this means can a fair and just comparison be made.



FERTILIZERS FOR FRUITS

U. P. Hebrick
Horticulturist, New York Agricultural Experiment Station, Geneva, N. Y.

I shall discuss briefly several comparative tests of fertilizers
for fruits made at the New York Agricultural Experiment
Station.

The first was carried on for twelve years in an old apple
orchard, in which the trees had practically completed their
growth before the experiment began. The soil was a heavy elay
loam, fairly typical of the majority of the orchards of western
New York. For twelve vears, applications of potassium, phos-
phoric acid, and lime were made on an orchard forty-three years
old at the beginning of the experiment. There were some slight
gains in yield for the fertilized trees, but there was no difference
in color or keeping quality of fruit between crops from fertilized
and unfertilized trees. Practically, if not strietly in fact, the
results were negative. The data showed that it was not profitable
to apply potassium, phosphorus, or lime to the soil of this Station
orchard ; that fifty-five years of cropping had not reduced this soil
to a condition where it needed a “complete” fertilizer. Stable
manure or cover crops plowed under in this orchard usually
showed beneficial results the same or the next season. It would
be an assumption to say which it is — the food or the condition of
the soil brought about by the organic matter, or both — that proved
beneficial when manure and cover crops were plowed under.

The second experiment was with young apple trees and began
in the spring of 1896. DBen Davis stock set in April was top-
worked to Rome Beauty in July, the buds having all been taken
from one tree to avoid variations. The orchard was laid off in
twelve plats of five trees each. In plats 1 and 9 stable manure
was used at the rate of five tons per acre; plats 2 and 8, acid phos-
phate at the rate of 350 pounds per acre; plats 6 and 10, acid
phosphate and muriate of potash—350 pounds of the first and 200
pounds of the second ; plats 4 and 12, the above amounts of acid
phosphate and muriate of potash, plus 250 pounds dried blood
and 95 pounds nitrate of soda; plats 3, 5, 7, and 11 were checks.

[811]
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The first application of these fertilizers was made when the trees
were three years old, and fourteen applications have followed.
Tillage has consisted of an early spring plowing and cultivation
until about the first of August, followed by a cover erop of some
non-leguminous plant. What are the results?

The orchard bore its first crop of fruit in 1902, when the trees
were six years of age, and it has borne nine crops since. An ex-
amination of the individual records of the sixty trees and of the
twelve plats, for seven crops, shows only negative results.

In any way the data are studied, it is impossible to find a
decided benefit from one treatment over another. The nitrogen
applied is mostly lost. The potash and phosphoric acid are stored
where “neither moth nor rust can corrupt.” The storage, how-
ever, of these two food constituents in a soil such as ours, where
there are already from fifty to one hundred times the quantities
of them needed, is unprofitable business. One might as well gild
gold, paint a rose, or throw perfume on a violet.

These are the facts, but facts signify little or nothing unless
they fit into a theory. Farm and garden ecrops on the Station
grounds respond to application of fertilizers. Why do not apples ¢
The answer probably is that there is an abundance of plant food
in the soil, and the apple plant is preemmentlv able to help itself
to what is set before it.

That there is an abundance of plant food.in most cultuated
soil, many chemists now agree. In a wheat field in Rothamsted,
England, it was found that on land cultivated for centuries and
then subjected to fifty-four years’ continuous eropping with wheat
and without fertilizers, there was still nutriment cnough for a
hundred or more full erops. Much of this food is not available,
but it now seems that by the regulation of the moisture and by put-
ting organic matter in the soil whereby we secure the solvent action
of humus and of the bacteria that thrive in humus, much of the
unavailable plant food in a soil may be made available. Ilow
much, it would be an assumption to say, as there seem to be no ex-
periments to prove this point. Indeed, to attempt to prove it
would make a problem so complex as to be almost impossible,
and so variable for different soils as to require a solution for each
particular soil. Notwithstanding the lack of definite proof
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as to how much of the unavailable plant food in a soil may be
made available, 1 think it may be safely said from theoretical
deductions that the yearly plowing, the continuous tillage, the
well-regulated -supply of moisture, and the addition of humus by
plowing under cover crops, have made available the plant food
which the apple trees in these two experiments needed.

A once favorite theory which may still hold regarding fertilizers
is that the composition of the crop is a good guide to the fertilizer
requirements of that crop. Very unfortunately, there have been
almost no well-conducted, long-continued experiments to ascertain
what the fertilizer requirements of fruits are. In Amerieca, there
have been less than a half dozen experiments, planned and carried
out for more than two years, which by any stretch of imagination
could be called fertilizer experiments. Therefore, having no
definite data for the apple as to fertilizer requirements, practically
all of our recommendations for fertilizing this fruit are based on
the differences in the chemical composition of this plant as com-
pared with the composition of grain and garden crops. Dut the
fertilizer requirements of fruits cannot be correctly apprehended
by comparing chemical composition of trees, bushes or vines with
those of grain and garden crops, because their habits of growth
are entirely different from those of the other crops:— These differ-
ences in growth need to be kept in mind whenever the temptation
arises to draw comparisons between the fertilization of orchards
and of fields or gardens. Let us sum up the chief differences.

Trees have a preparatory time of several seasons before fruit-
bearing begins; farm and truck erops make their growth, bear
a crop and pass away, for the most part, in a single season. Trees
begin to grow early in the spring and continue until late fall; few
annual crops are in active growth more than half the time when
leaves and roots of trees are at work. The roots of trees go much
deeper and spread relatively farther than do those of succulent
crops. Such data as are at hand seem to show that fruit transpires
a greater amount of water in proportion to its leaf area than do
most succulent plants, which means that the nutritive soil solu-
tion may be less concentrated than for grains and vegetables and
yet feed the fruits equally well. Fruit crops are from 80 to 90
per cent water, and the leaves mostly remain on the ground; in
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field crops the product has a much higher percentage of solids, and
the roughage is not usually returned to the soil. These differences
in manner of feeding and in the crop taken from the ground
largely account, to my mind, for the lack of results in applying
fertilizers in orchards, while in adjoining fields, farm crops have
abundantly repaid the cost of fertilizing them.

Almost as barren of results as in the apple orchard are experi:
ments carried on with commercial fertilizers for grapes in Chau-
tauqua County, the chief grape region of New York, fertilizers
having been applied in six vineyards on different soils for five
years. The results are confusing, contradictory, and unsatisfae-
tory, but from them in well-tilled vineyards only the use of nitro-
gen as a commercial fertilizer could be encouraged — phosphorus,
potassium, and lime being usually wholly or so nearly inert as
not to be profitable.

Seven other experiments, all deciduous tree fruits being in-
cluded, are under way in different parts of New York, the number
of scasons for each varying from one to five. It is too early to
draw conclusions; but the indications are that nitrogen is most
often the limiting factor, that phosphorus is only occasionally
needed, and that, in these New York soils, potassium and lime
are very seldom needed for fruits.

What conclusion can be drawn from these several experiments ?
To me they indicate that in orchards and vineyards, if well
drained, well tilled, and properly supplied by organic matter
from stable manure or cover crops, commereial fertilizers are little
needed. The exceptions will largely be found on sandy and
gravelly soils deficient in potassium and phosphate and very sub-
ject to droughts; on soils of such mechanieal texture as to limit the
root range of the plants; in soils so wet, so dry, so devoid of humus
or so close in texture that soil bacteria do not thrive. These
exceptions mean generally that a soil possessing them is unfitted
for fruit culture. There may be some orchards now receiving
good care and planted on naturally good soils that require addi-
tions of one or possibly two of the chief elements of plant food.
Few, indeed, require a complete fertilizer. What these special
requirements are can only be decided by tests with the several
fertilizers, and are probably not ascertainable by soil analysis.
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These conclusions are somewhat revolutionary, but I believe that
they may be properly deducted from the experiments discussed,
that they are substantiated by experiments elsewhere and that
they are abundantly confirmed in fruit-growing experiences.

I cannot close without further emphasizing the importance in
orcharding of paying attention to all the factors which contribute
to plant growth as well as to the supply of food. Such factors as
moisture, soil temperature, aeration and the texture of the soil
must not be neglected. Any of these, or any combination of them,
as well as the supply of food, may be the factor which limits the
yield in an apple orchard. Moisture is often the limiting factor,
— in my opinion most often the limiting factor — carrying away
plant foods in open soils and restricting the root run on heavy
soils; in either case the plant may starve although food be present,
because there is not opportunity for the plant to take up the nutri-
tive solution in sufficient quantity. It is only when the water
supply is perfectly adjusted that there can be a fair test of the
plant food resources of a soil. The same is true in a lesser degree
of the other factors named.



CARE OF YOUNG TREES

Witriam Hotanize, KinpErnook, N. Y.

Farmers’ Institute Lecturer

In the setting of orchards the first thing
of importance to get clearly in mind is
that for best growth and development trees
require the same conditions as do any
other plants. It necessarily follows that
the better the preparation given the soil
before planting, the more satisfactory will
be the condition of the trees during their
early life, all other things being equal.
Under certain conditions, to be sure — for
example, when moisture and plant food are
sufficient and available — young trees may

really grow well even though almost no preparation is given. In
most cases, however, it will pay to fit the ground as carefully for
planting young trees as for a crop of corn.

LAYING OUT ORCHARD

There are a number of simple and easy methods of laying out
an orchard. If one wishes a rapid and efficient method and can
drive a horse straight, perhaps the most desirable practice may
be the setting up of stakes at desired distances on each side
of the field and furrowing straight from side to side. Cross-
furrowing may be practiced in like manner, and the holes may
afterward be dug where the furrows cross. If a little care is
taken, trees may be set very straight in this manner. The apple
orchard will probably stand as a monument to our memory long
after we are gone, and for a thing so permanent as this promises
to be, I believe we can well afford to take a little extra care in
the laying out, as it may mean the difference between shame and
pride during the remainder of our lives.

Although somewhat slower, one of the best methods is that of
using stakes and a tape measure. It is generally desirable to

[816]
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have the rows in one direction parallel to a road or fence line,
and in using the square method it is also essential that the rcws
should run at right angles. The following procedure has been
found advisable: Place a stake at either end of the plot on a line
parallel to the fence and at least one-half as far from it as the
distanee to be left from row to row; set a row of stakes straight
between these two points. In order to obtain the right angle,
measure back in a straight line twelve feet and set stake. Then
from the corner stake at as near right angles as possible run tape
sixteen feet and drive another stake. When the distance between
stake set at twelve feet and the one set at sixteen feet is twenty
feet, you have an exaet right angle. Now sight over the stake at
the corner and the one set sixteen feet away, and on line with
these set one at the far side of the field. Then run a line of stakes
again at desired distance apart between corner stake and last stake
set, when you will have your two base lines, and by measuring
each way may run the rows in either direction.

Distance Between Trees

The distanee at which trees should be set, or rather the number
it is best to set per acre, must always depend on the ‘individual
orchard. If one wants to grow an orchard of moderate size, on
a farm where regular farm crops are to be grown between trees
until they come into bearing, then one should by all means use
only standard trees, and plant at a good distance apart. 1f, how-
ever, fruit growing is the principal end in view, and especially
if other kinds of fruit are grown, such as bush fruits and straw-
berries, other varieties and some of the small fruits can be in-
terplanted. If the selections are wise, the net return per acre
will be increased each time we increase the number per acre within
reason, because of the reduction in overhead charges and because
there is always something growing on the ground at a minimum
cost for labor. Here we have the two extremes, both highly prac-
tical under certain conditions, and every man’s best choice of dis-
tance lies somewhere between. From forty to fifty feet for the
larger spreaders, such as Spies, Baldwins, or Greenings, and
twenty-five to thirty feet for small-growing fillers, such as Wealthy,
Oldenburg, or Sutton, is advisable.
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Different Systems of Setting

Much has been said pro and con, concerning all systems of plant-
ing, yet a decision must always be somewhat a matter of personal
choice. At this time only two methods, or some modification of
them, are used to any extent. The first is the so-called square
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Fi1c. 216.— SQUARE METHOD OoF PLANTING

system, in which the rows run at right angles to each other in
two directions; the second is the equilateral-triangle system, in
which all trees are set at the corners of a sixty-degree-angled tri-
angle, so that each tree has an equal distance from all other trees
in every direction (see diagrams). The advaﬁtages of the equi-
lateral method are that a greater number of trees may be set per
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F1a. 217.— METHOD OF PLANTING IN EQILATERAL TRIANGLES



CArE or Young TrREES 819

acre with equal allowance for spread and a better exposure to sun-
light; on the other hand, the advantages of the right-angle method
are greater ease in working and better adaptation to thinning.

Pruning at Time of Setting

Pruning at planting time must always vary according to the
previous growth of the tree. The general principles that govern
pruning may be outlined as follows:

1. So far as possible such laterals should be preserved as will
give an ideal type of framework to the tree later on.

2. The better the distribution of laterals along the stem, the
less is the liability to breaking later.

3. The distance between laterals does not change materially
as the tree takes on growth. Therefore, those that seem far apart
in the young tree will sometimes be much too thick when the tree
is older. '

4. The strongest growth will always be from the last bud left
on the new growth; it is therefore important that we should cut
to a bud pointing in the direction in which greatest growth is
needed.

5. The more severely we prune a tree when dormant, the
stronger it will grow, and the same holds as true at planting time
as at any other.

6. As trees come into bearing the limbs have a natural ten-
dency to droop; it is therefore wise to prune in such a manner
as to induee short, rigid growth during the early life of the tree.
This can be done by shertening in, but not by indiseriminate cut-
ting back.

All of this points to but one conclusion,— pruning at time of
planting must depend on size of trees, variety, and type of tree
desired. For example, while we could start an ideal tree in
almost any manner, we are always obliged, when we have a whip
or a crotch tree that must first be trimmed to a whip, to content
ourselves with topping it to the height at which we desire the
laterals to start. No specific rule ean therefore be laid down that
will answer at all times, but all growers should understand the
principles and be governed according to conditions.*

* See article on pruning, page 830.



820 Tre Fruir InpustrRY 1IN NEW YORK STATE

FALL OR SPRING PLANTING

Both fall and spring planting have their advantages. In fall,
planting can be given greater attention because other work is not
so pressing at that time. If planting is done in the fall, we should
always be certain that our trees are grown as far north as we
are located. Otherwise they may not be properly ripened and
will probably kill back more or less, since they do not have the
same opportunity to become acclimated as after spring planting
when the change from summer to winter is gradual.

In spring planting, the things of most importance are: first,
that our trees have been properly wintered; and, secondly, that
they are well tamped at time of planting. A greater number of
spring-set trees are lost from improper tamping than for all other
reasons combined. There is usually moisture enough in our soils
for good growth in any season, if the soil is properly handled.
The only way the soil water can be conveyed to the roots of the
trees, however, is by capillary action, which means that soil water
must pass up from one soil particle to another. This it can only
do when soil particles are in close contact one with the other, and
such contact is attained by bhard tamping. Air spaces cut off this
movement of water, and such spaces always exist when the soil
is not well packed. While tamping is desirable in the case of
fall-set trees, it is not so important because the ground settles in
spring and naturally takes on this condition.

CULTIVATION

As stated at the beginning, trees are dependent on the same
agencies for growth and development as are other plants, that is,
on available plant food and moisture. Under average conditions
these are in almost exact ratio to cultivation. That being true, it
necessarily follows that for the best results cultivation of some
kind should be given. How this can best and most economically
be practiced must depend somewhat on the individual orchard.
The young orchard lends itself readily to growth by intercropping
with small fruits or hoed crops. Wherever practical, then, culti-
vation may be given in this manner; or cover crops may be used
as set forth elsewhere in this bulletin. The point to be kept in
mind is that cultivation of some kind is generally desirable, and
necessary for satisfactory growth of the young orchard.
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VALUE OF SPRAYING
Many people seem to think spraying unnecessary until trees
come into bearing. True they will often remain alive without it;
so will a calf without grain. I am certain, however, that the time
has passed when our only ambition is to keep growing things alive.
What we want is best and most economical development, or the
largest returns for a dollar’s worth of labor and money spent.
After years of trial and praetice, I feel sure, because of the
small expenditure of time and money necessary, that it pays and

F1G. 218.— CHERRIES INTERPLANTED WITH CARROTS

pays well to spray trees from the time they are set throughout
their entire life, both with the dormant and foliage sprays. This
is especially true in the case of the grower who has a considerable
amount of spraying to do, because it requires so little additional
time and material to spray the voung trees. For those who have
no other spraving to do, it inculcates good habits that will later
be invaluable in fruit growing.

The Dormant Spray

There are still other reasons why young trees should be sprayed.
The dormant spray is valuable, first because it is a specific for all
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scale insects; secondly, because by destroying the egg masses it is
the most economical and efficient method for the control of tent
caterpillar; thirdly, because there is always more or less fungi
and insects other than those mentioned that it will control; and
fourthly, whenever San José scale is present we can hardly expect
to retain our trees alive without it.

Fr6. 219.— Low-HEADED, WELL-SHAPED APPLE TREE

The Foliage Sprays

Trees take their food in the same forms as we do, which means
that before they can make use of food in their growth and develop-
ment it must all be elaborated through the leaves which the trees
bear. Tt is therefore essential that the leaves be in the best pos-
sible condition in order to perform their function, which they can
do only when free from fungi and from insect injuries, both of
which can best be controlled by proper spraying. All spraying is
dependent on a proper mixture applied thoroughly at the right
time, for success.

If we were to make a separate application for each of the great
number of orchard pests, including fungi and insects, we should
be spraying all the time. Happily for us this is not necessary.






CARE OF THE OLD ORCHARD

Roy P. McPuersoxn, Leroy, GExesee Co, N. Y.

Farmers’ Institute Lecturer
Scattered throughout the state are
numerous apple orchards worthy of atten-
tion. To those who have given care to
such orchards have come returns in fruit
and cash and in the satisfaction of seeing
Nature’s response to the assistance of man.
To be sure, there are old orchards whose
days of usefulness are past. However,
many apple orchards from thirty to sixty
vears old can still be made to bloom and
bring forth perfect fruit, provided the
orchard consists of fairly sound trees of good varieties.

ESSENTIALS OF TREE GROWTH

It is much easier for one to handle an orchard with profit if he
knows the essentials of tree growth. These essentials are, water,
nitrogen, and the mineral elements from below, with sunshine
and carbonic acid gas from above, together with healthy trunks,
branches, and leaves.

The feeding roots of all plants are covered with minute hairs
which take up water from the soil, together with mineral matter
and nitrogen compounds in solution. There are no direct open-
ings in these root hairs, the material being taken up by diffusion.
In the leaves of plants— mostly on the under side— are minute
openings leading into the interior. Air passing through these -
carries carbonic acid gas, which is absorbed by the leaf cells.
Also, the water taken up by the roots is carried by the trunk and
branches to these cells, The carbonic acid gas and the water,
meeting in the cells, are broken up and rearranged by the action
of sunlight and the green coloring matter or chlorophyll of the
leaf. The result of this union is a new substance called starch.
The leaf, then, is a starch-manufacturing center, each cell a starch

[824]



‘X N NOLIONAP SITHHJ ‘WYV,[ DNINHOJ] UHI NO Q¥VHOU( IJIAM-TIAN\ V—0Z3 "OLI

£
i
3
2
)
[=]
-
o
E
=
<)
<

)

Gl




826 Tue Frurr IxpusTtrY 1N NEW YORK STATE

machine, uniting the crude materials — water from the soil and
carbonic acid gas from the air — into the great plant builder,
starch. The wall of every plant cell is made of starch supplied
by the leaf cells.

Hence, for best results in apple production we must assist
Nature. Nature, when left to herself, may bring forth small,
inferior, and undesirable fruit. Man’s part is to see that the essen-
tials so necessary for best production are all supplied. To pre-
serve the proper conditions in soil.and tree-top, four things are
usually indispensable — cultivation, fertilization, pruning and
spraying.

CULTIVATION

Except under some unusual conditions of sidehill location,
where moisture comes freely from above, or where the trees are
kept heavily mulched, cultivation is absolutely necessary. The
orchard should be plowed in the early spring, when the soil is
filled with moisture, and cultivated or thoroughly stirred, enough
to keep a dust mulch on the surface. The dust mulch checks
evaporation by breaking up capillarity and conserving the mois-
ture, which is used by the tree roots. Cultivation should cease
not later than the latter part of July.

FERTILIZATION

We think first of fertilization as the use of chemical fertilizers.
Not so with the apple orchard. When the crop is harvested,
only a very small amount of potash, phosphoric acid, and nitrogen
is removed. Experiments by the State Experiment Station at
Geneva, and elsewhere, show conclusively that the use of commer-
cial fertilizers on well cultivated orchards does not pay. DBest
results are obtained by the use of barnyard manure or cover crops.
Cover crops are sown when cultivation ceases, and are plowed
under the following spring. For this crop, red clover, hairy vetch,
or some other leguminous plant is used. By plowing under the
manure or cover crop, vegetable matter—an element which nearly
all soils lack—is incorporated into the soil. Vegetable matter
increases the water-holding capacity of the soil; and, when it
decays, it not only adds nitrogen, but strengthens the soil waters,
giving them power to dissolve some of the potash and phosphoric
acid already present.
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. PRUNING

The purpose of pruning is to admit light and air to the surface
of each and every leaf on the tree. Otherwise the leaves eannot
perform their function of making starch. The objective point of
every orchard owner is to make every tree produce as many and as
large apples as he can. This takes starch, which can be made
only by the leaves. The leaves cannot make it without light.
Thus comes the necessity of pruning so that light can penetrate
to every part of the tree. Apple trees on which the lower limbs
are dying have usually been brought to this condition by tightly

locked top branches through which the light cannot penetrate.

F1c. 221.— SPRAYING THE ORCILARD

There are two types of branches— water sprouts, which grow
straight upward, and branches bearing fruit spurs. In pruning,
all water sprouts should be removed, as well as nearly all branches
growing vertically, because they interfere with or shut out the
light from other branches. Leave only those bearing branches
which grow more horizontally and thus make flat, fan-shaped
branches. It is unwise to prune trees so that the bearing branches
are only at the ends of the limbs. Fruit spurs should be found
all through the tree.

Pruning should be done annually in early spring before the
growth starts. Trees should never be pruned excessively, as is
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usually done in spasmodiec pruning. This causes water sprouts.
Branches should be cut off close to the limb.

SPRAYING
The reasons for spraying are to protect the leaf, which makes
the starch, and to save the fruit from insects and fungi, which
spoil its appearance and salability. Spraying must be done
promptly and thoroughly — promptly because thus the insect are
more easily and completely destroyed, and thoroughly so that every
leaf is coated. To do this, it is desirable to drench the tree so
that no part may escape. This will be much more easily accom-
plished if the tree has been properly pruned.

F16. 222 —AprPLE ORCHARD IN BLossoM — THE WRoNG TIME TO SPRAY

There are two enemies to be controlled — insects and fungi.
Insects may be classed either as the chewing or sucking species.
The chewing insects can be destroyed by a poison such as arsenate
of lead, sprayed upon the leaf or fruit. Sucking insects are de-
stroyed by a contact spray, which kills by striking their bodies.
Soap or tobacco extract is used. For fungi, the leaf or fruit must
be sprayed previous to attacks. The fungicide bordeaux mixture
or lime-sulphur is used.

The first or dormant spraying is applied as the leaf tips appear.
The spray used is commereial Jime and sulphur, testing 32 degrees

N ——
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Baume, or home-made lime and sulphur in amounts according to
its density. If San José scale is present, one gallon commercial
lime and sulphur to eight gallons of water should be used; for
blister mite, use one gallon to eleven gallons of water. Two
pounds of arsenate of lead paste (or one-half the amount of dry
arsenate of lead) should be added to each fifty gallons of solution
as a spray against the bud moth and other chewing insects. When
red bug or apple aphis is prevalent, add three-fourths of a pint
of tobacco extract (40 per cent nicotine) to each hundred gallons
of dilute lime and sulphur.

The second spraying is used mainly in those localities where the
scab fungus is very common. Cloudy or damp conditions are
most favorable for its development. The spray should be applied
after the individual flowers in the cluster separate from one
another, but before they can open into full blossom. Just at this
time a spray is applied, consisting of one gallon lime and sulphur
to forty gallons of water, with two and one-half pounds arsenate
of lead paste to every fifty gallons of the mixture. The lime and
sulphur protects the leaves and fruit stems from the scab, and the
poison arsenate destroys any insects that may be feeding upon the
foliage.

The third spraying is against the larve of the codling moth.
These larvae feed in the blossom end of the apple. When the
petals fall the calyx is open, and this is the time to spray. The
calyx soon closes and retains the poison inside, ready for the young
caterpillar’s first meal. After the calyx has closed it is too late
to spray effectively. The spray used is the same as for the second
gpraying. Lime and sulphur is again used, because of the preva-
lence of scab and other fungous diseases. If the red bug appears,
tobacco extract should be added.

The fourth spraying is applied the last of July against the late
brood of the codling moth and the late attacks of the apple scab.
It is this larva which makes the ugly locking holes in the side of
the apple. The spray consists of lime and sulphur and poison of
the same strength as in the second and third sprayings.



PRUNING

Epwarp vax Arsty~E, KixpeErmook, N. Y.

Director of Farmers’ Institutes

In order to cover the subject of pruning in the most concise way,
I preface what I have to say by a question—“ Why do we
prune ? ” and answer by giving three chief reasons in the order of
their importance:

1. To grow a shapely tree, one that will be symmetrical in form,
with the branches so placed that the danger from splitting under
a heavy load of fruit or when covered with snow and ice will be

R R, e AN

Fic. 223.— BaLpwin TREES, 15 YEARsS OLD, AND THE PRODUCT OF A
SINGLE TREE, IN ORCHARD OF EDWARD VAN ALSTYNE, KINDERHOOK,
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reduced to a minimum, also in order that the branches may be so
formed as to carry the fruit with the least danger from breaking.

2. To remove diseased or broken twigs or branches and superflu-
ous growth.

3. To allow light and air to penetrate, thus reducing the dangers
from fungous troubles, increasing the color, and at the same time
making thorough spraying possible.

18301
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Other reasons may occur to the experienced orchardist, yet I am
sure a careful analysis of the sitnation will show that they are
nearly all embraced in the above trinity. This question and the
answers imply that the pruning should never be done merely from
habit or because it is a part of orchard praetice, but only for
specific reasons.

MOST TREES OVERPRUNED

Taking the orchards as a whole the country over, I am sure that
there is too much rather than too little pruning. This is true in
spite of the fact that frequently we see orchards containing so many
dead and diseased branches and the living ones so thick as tc
preclude the possibility of the fruit ever attaining size or color.
Not infrequently the infected limbs are the result of unwise
pruning, and when such orchards are taken in hand they are likely
to be so overpruned as to destroy in part or as a whole their future
productiveness. A safe and wise rule to follow is never to take out
a branch or twig without a good reason. When once removed it
can never be put back, but if left it can be removed at any time;
in a word, prune as little, not as much, as possible. At the same
time, grow and maintain a symmetrical and well-balanced tree, free
from disease and mutilated branches and superfluous growth, such
as “ suckers,” or water sprouts, and one that is left open enough to
allow free circulation of light and air.

No one can prune intelligently unless he is gifted with imagina-
tion. e must be able to form a mental picture not only of how
the tree will appear immediately after pruning, but also of what
its form and general condition will be a decade hence.

PRUNING YOUNG TREES

Following the statement of these general principles, I will take
up in logical order the matter of pruning, beginning with the
young tree. This, too, has usually been overdone. One must
consider the age of a tree and its variety as well as the vigor
or the lack of it. A yearling can frequently be trimmed to a whip
or single stalk to advantage, since comparatively little growth has
to be removed, and danger of shock to the tree is avoided. The root
system in such trees is small-and does not require the same amount
of leaf surface to sustain it as does an older tree. It should always
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be borne in mind, however, that the tree must be sustained entirely
from the air through its leaves until the threadlike fibers start
from the roots and can obtain sustenance from the soil. Older
trees, therefore, should obviously not be pruned in this way;
neither is it wise to cut them back severely.

The top, of course, should not be out of proportion to the roots.
The most approved present-day practice is to remove injured roots
or twigs and shorten branches unduly long, but otherwise to leave
the top untouched. If one ean devote the time to this work at the
proper season, much of the shaping and training can be done with
the thumb and finger in pinching and rubbing off embryo buds or
branches. Experiments at the New York Agricultural Experiment
Station with various kinds of young trees plainly indicate the
soundness of the above advice. From year to vear the same general
line of pruning should be followed. It is surely not good business
to tax the soil to grow wood to be cut off. This emphasizes the
unwisdom of so foreing the young tree during its formative period
as to result in a rank, suceulent growth which must be removed in
order to prevent the tree from becoming top-heavy. Furthermore,
such forcing tends to postpone the period of fruitage. Like men
and women, trees become creatures of habit, and by forced feeding
and pruning they may get into the growing rather than the bearing
habit. Most varieties of apples bear their fruit on two-year-old
wood and on the terminal buds. To cut back in such a manner as
to destroy this wood and these buds certainly prevents fruiting,
while to cut back the ends of the young limbs is to remove the
terminal buds and induce a rosette growth, or cluster of twigs, at
the place of cutting, a most undesirable condition.

LOW-HEADED TREES

The height of the first or lower branches should be determined
at the time of setting, as the distance from the ground at which
they are started will remain the same during the life of the tree.
The importance of low heading is my warrant for a slight digres-
sion from the real subject of pruning to state reasons for such
heading. By a low-headed tree T mean that in upright growers,
such as the Baldwin, the first branches will be between two and
three feet from the ground, and those like the Greening that are
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more spreading in their habit, about three or four feet from the
ground. Trees so headed can be much more economieally and
thoroughly sprayed, and all orchard operations other than cultiva-
tion can be done more easily, a fact particularly true in the case of
picking. Such trees are also less liable to injury from the wind;
and dropped fruit suffers little injury by falling. Furthermore, all
evidence goes to show that they bear earlier than a high-headed
tree. Sometimes the objection urged is that they cannot be so well
cultivated, but this is more seeming than real. In order to go very
close to the tree, the branches must be so high that a horse can pass
under them without striking the hames. Eventually all such lower

F16. 224.— GREENING TREE 22 YEARs OLD, HEADED Four FEET FROM
GrOUND, ON FFARM orF EDpwaArp VAN ALSTYNE, KINDERHOOK, N. Y.

branches decay and must be removed, with the result that all
trees headed thus high become top-storied and make undesirable
stock.

The writer has done more injury to his trees by very close work-
ing than he has realized benefit from the practice. With modern
orchard tools, cultivation can be done under the low-headed tree
as close as is necessary. After the branches cover the ground little
will grow under them ; and, in any event, deep cultivation close to
the tree is always to be avoided.
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PRUNING IN SECOND AND IN SUBSEQUENT YEARS

By a system of pruning that inclines the tree to an upright
growth with fruit spurs toward the base of the main branches, and
one that is assisted by the natural tendency of trees to grow in
such a direction, a symmetrical and productive tree can readily be
obtained. If pruning during the growth period has been such as
to leave a symmetrical tree free from surplus branches, the prun-
ing will consist chiefly in removing annually small interlocking
branches, and in shortening overambitious ones, or such as would
eventually make the tree too high. In the best regulated orchards
there will occasionally be broken, diseased, or dead branches.
These, of course, should be removed both from the tree and from
the orchard, for in either case their presence is likely to become a
source of infection. Pruning should be an annual operation, not a
spasmodic one. The reasons are obvious. It should be done in such
a manner that the fruit buds are distributed over the whole limb
rather than on the extremities, as the tree will then carry its
burden of fruit much better. It will also be found that fruit on
the interior branches of the tree will stand untoward conditions
when that on the outside is destroyed. If the tree is kept properly
open, such interior fruit will not lack sufficient color. In New
York State with its hot summers, the tree with the close rather than
the open top is to be desired. Spaces that are too open may be
gradually filled by the judicions training of neighboring branches.
Ocecasionally a water sprout may be used for this purpose, although
the latter never makes a desirable branch, since its upright growth
renders it liable to breaking or blowing out, and its fruit spurs are
too far apart.

THINNING

In the case of neglected or too closely planted trees, thinning is
frequently necessary, but at the same time serious injury is often
done by unwise or undue cutting. Too often if there is too much
wood an entire limb is cut out. While this reduces the bearing
surface, it does not reduce the number of fruit spurs on the limbs
remaining. They are then more likely to overbear and break
later; besides, unsightly gaps are left. The removal of a large
limb is always a shock to the tree, and often results in permanent
injury. This is certain to be the case if a large surface is left
exposed where bacteria and diseased fungi may find lodging, also
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if a stub is left or if the cut is too close to the main body of the tree.
When large limbs must be removed, the cut should be made
slightly above the branch or trunk from which the limb is removed,
but not high enough to leave a stub, the cut being made so as to
leave as little exposed surface as possible and in a slightly sloping
direction in order to shed water. A most excellent plan is to cover
the wound immediately with lime and sulphur containing a con-
siderable sediment, which acts as a disinfectant and as a protectant
as well.

- » " Ve

I'16. 226.— GREENING TREE IMPROPERLY PRUNED; Too MucH ofF CENTER
REMOVED. IN ORCHARD oF EDWARD VAN ALSTYNE & SoN, KINDERHOOK, N.Y.

When trees are too close, limbs are often shortened — a practice
that at best is of doubtful merit, for, unless there are twigs left
beyond the cut to draw the sap, the wound will never heal and the
limb will begin to die from the cut inward. Uusually it is much
better to remove an entire tree, since the roots will be as much too
close below the ground as the branches are above it. For a year or
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two there will be a slight decrease in bearing wood, but this will
be more than compensated by the better size and general appear-
ance of the fruit on the trees remaining. The wisdom of such a
course has been proved in many New York orchards where this
kind of thinning has been done.

“ DEHORNING 7’

CUTTING BACK, OR
Cutting back is often recommended for high trees that are
difficult to spray and in which one must ascend toward heaven in

order to gather the fruit. At best this process is but a makeshift.

F1a. 227.— HigH-HEADED APPLE TREES, () YEARS OLD — SPITZENBURG AT
THE LEFT — GREENING AT THE RicuT. IN THE ORCHARD OF EDWARD VAN
ALSTYNE, KINDERHOOK, N. Y.

If the tree is high-headed —and such trees usually are— there
will be little bearing surface left after the top is removed, as may
easily be seen from the tree shown in Fig. 227. If the dehorning
1s severe, the tree will eventually die. Usually it is better economy
to “ lay the axe at the root of the tree,” and devote one’s energies
to a young tree properly trained from its youth up. I would not,
however, be understood as saying that trees may not be so pruned
as to reduce the height of the top and to induce a more spreading
growth. In many cases this may be done by heading in the side
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branches, so as to keep the fruiting surface toward the center of
the tree. In such and all other pruning, the variety must always
be taken into account.

TIME OF PRUNING

Here, as always, certain underlying principles must be kept in
mind. Pruning when the tree is dormant always induces wood
growth. The sap is stored in the roots in proportion to the top of
the previous year. If a part of the top is removed when the tree is
dormant, the sap must be distributed in the wecod remaining, and
‘a more vigorous growth must necessarily result. This is illustrated
by the number of water sprouts on a tree that has been severely
pruned. Nature is always working to preserve a proper balance;
when man destroys wood growth, Nature makes a supreme effort to
supply what has been lost.

When the tree is in full leaf, the sap being distributed as
Nature intended, pruning has a tendency to induce fruiting. The
shock to the tree at that time is greater. Just as in the case of
amputating the limb of a man, the shock is much less if the
patient has been quiet with little blood-producing food than if
his arteries and veins are full of blood pumped from the heart;
so in the case of a tree. Another law of Nature is to reproduce.
When life is threatened in animal or plant, the reproductive
powers become more active in order that the species may be

preserved. With these facts in mind it can readily be seen that
in the case of a weak tree or variety, or one bearing heavily,
where wood growth is desirable, winter pruning — and it may be
severe pruning — is the proper course. On the other hand, for a
tree growing too much wood or being like the barren fig tree
at the time of fruitage, pruning when dormant or severe pruning
only increases the difficulty. In such cases, summer pruning may
be desirable, but they are the exception, not the rule. Usually most
of the pruning may be done after the foliage has dropped, at
which season the right sort of labor is more easily obtained, since
other work is not pressing. It is also much simpler to determine
what to take out at this time, and the bark does not slip so easily.
However, I should prefer not to prune until the wood is thoroughly
hardened for the winter or when the weather is extremely cold and
the trees are full of fro»t
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TREE SURGERY

In an article of this character I cannot refrain from warning
my readers against the professional (?) tree surgeon or butcher.
Such are in evidence in every community, urging their services
on the unwary at a price not much lower than that charged by the
local horse doctor. I have seen productive orchards ruined by
these men whose ruthless slaughter of bearing wood indicated
either their ignorance or a desire that they might make a show.
“ Verily they have their reward.” At other times they class them-

F1c. 228.— SipE AND FroxT VIEWS
OF A PROPERLY-MADE cUT. '[HE
BULGE AT THE BASE OF TIE
Braxcn HAs DBeex REMOVED,
LeEAvVING No StunB. THIS WOUND
WovuLp HEAL RAPIDLY.

(Copicd from Report of Proceedings of

g}éziegll/”esltgcﬂrf) New York Horticultural
selves as “healers,” and at great expense remove decayed wood
and pour in, not “oil and wine” as did the good Samaritan, but
a mixture of concrete. Only in the case of some choice tree whici
it is desirable to preserve for sentimental reasons is this practice
to be recommended, rarely if ever for economic omes. In
some cases the money expenses in work of this kind would have
“fed the hungry and clothed the naked.” Such tree surgeons
belong in the class with those who sell peach trees grafted on oak
roots to make them “hardy ” and with others who insert a plug
of sulphur into the trunk of a tree at two dollars per in order to
render it free evermore from the depredations of insects. All of
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them deserve to be in the class “ outside the gate with the dogs,
sorcerers, and whosoever loveth and maketh a lie.”

ROOT PRUNING

Not infrequently advice is given, setting forth the advantages of
root pruning, but merely to set the seal of my disapproval on the
practice have 1 introduced the subject here. It is justifiable only

16, 229.— ImPrOPER CUTTING OF LimB (LEFT). %
ProPER CutTiNG oF LiMB (RicHT). THE
STUB IN THE FORMER CAse WILL NEVER
HEeAL. THE DECAY OF SucH STUBS USUALLY
EXTENDS TO THE HEARTWOOD.

(Copied from Report of Procecdings of the Western
New York Horticultural Society, 1911.)

when broken or injured roots are removed before setting yrung
trees, and when the ends of main roots are cut slantingly in order
that they may rest upon the earth instead of projecting into it.
From these shortened ends, root hairs will quickly start, from
which the tree may obtain sustenance. In other cases our advice on
root pruning is the same as that given by Hoyle in bridge whist as
to trumping the trick of one’s partner— “Don’t!” I have seen
most serious injury immediately follow deep plowing when large
roots were broken ; and late spring plowing, which destroys many
of the feeding rootlets, is always to be condemned. While it is
true that a severe breaking or cutting of roots in a neglected
orchard is sometimes followed by abundant fruiting, such fruiting
is the supreme effort of Nature to reproduce, and it is usually
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accomplished at the expense of the life or future usefulness of
the tree.
PRUNING TOOLS

Pruning tools are few and inexpensive. Always in evidence
among them is the saw. An implement with fine teeth should be
used for small trees and for large trees a somewhat coarser one
with a considerable set, and a narrow back in order that it will
not strike branches above when the branch below is severed. It
should be unnecessary to say that it ought to be sharp, not only
because much better work can be done, but also because a saw
that is dull will have the effect of putting the user in the same
condition. With it his work will be drudgery, rather than intelli-
gent effort resulting from a mental picture of trees “ bearing fruit
after their kind ” before him.

Clippers are of questionable merit, for although with them
time may be gained, nice work is lost, since it is difficult to make
a smooth, close cut with them. The clippers on an elongated
handle serve a useful purpose in cutting back or removing twigs
too high to be reached, but nevertheless one must remember the
danger of the rosette end where the cut is not made close to a
bud. A sharp, stout pruning knife is to be preferred and occupies
second place after the saw. Such a knife should always be the
companion of the orchardist when he walks abroad among his
trees. The chisel bar for removing suckers is a good tool in the
hands of a careful man, but otherwise it is “ a sword in the hands
of a child.”

There is only one place for the axe as an orchard tool and that is
to cut down a tree or trim out several branches. A wheel ladder
is very convenient and desirable for trimming the outside of trees.

CONCLUSION
We should so order all our pruning operations as to engender
fruitfuluess and longevity as well as beauty in our trees, keeping
in mind the thought of Pope:
“Like leaves of trees the race of man is found,
Now green in youth, now wilting on the ground;
Another race to follow, the spring supplies;
They fall successive and successive rise.”



INSECTS PARTICULARLY AFFECTING THE APPLE
Dr. E. P. Fevr, Ausany, N. Y.

State Entomologist

Insect pests lay heavy taxes upon the
fruit grower. No part of a tree is ex-
empt from injury; the flower, the fruit,
the leaf, the twig, the branch, or even the
root may be destroyed or at least seri-
ously weakened by insects. Under pres-
ent conditions, the production of satis-
factory fruit without fighting the natural
enemies of trees ig almost unthinkable.
Young orchards must be protected from
borers, plant lice, and scale insect if one would obtain satisfactory
growth, and the crop of fruiting trees is subject to material de-
preciation in value through the work of the codling moth, the
apple maggot, and the red bugs.

The methods employed for the control of insects should be
planned so as to aid in preventing or checking fungous infection,
sinee it is frequently possible to obtain a double benefit by spray-
ing with a combined insecticide and fungicide. As a general
rule, if one is necessary, the other should be added to the spray,
because under such circumstances additional protection is se-
cured for the bare cost of the extra materials. Generally speak-
ing, there is no better poison than a good grade of arsenate of
lead, and no better contact insecticide than a lime-sulphur wash
or a tobacco extract. Oils should be used on dormant trees only
when necessary. The bordeaux mixture and the dilute lime-
sulphur wash are deservedly favorite fungicides.

The apple tree and its fruit are subject to attack by numerous
insect enemies. Scientists have even listed approximately four
hundred species as occurring on this tree. Fortunately, however,
comparatively few are serious pests, and it is our plan to discuss
only the more important insect enemies.

[842]
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SAN JOSE

The San José scale, Aspidi-
otus perniciosus Comst., is well
established in various sections
of the state. It is easily recog-
nized by the dark grayish or
yellowish areas on the bark,
caused by the masses of old
scales or by the grayish black
of the young scales. The full-
grown insect is nearly circular,
with a diameter of approxi-
mately one-sixteenth of an inch,
grayish, and with a central,
darker nip;.e. The smaller
scales are about half the size
and are nearly black, while the
crawling young appear to the
naked eye as minute, yellowish
specks.

The most characteristic sign
of infestation by this insect is
the dark reddish or magenta
stain in the greenish tissues of
the fruit, the leaves, or the
inner bark, as the case may be.
With the apple an infestation
is most likely to appear on the
fruit.

The scale insect winters in a
partly grown -condition. On

843

SCALE

F16. 230.—SAN JostE ScaLE. Twia
BADLY INFECTED, SHOWING THE
IRREGULAR, CIRCULAR HOLES
MADE BY THE PARASITES, KEN-
LARGED FOUR DIAMETERS

the approach of warm weather vital activities are resumed, and

crawling young begin to appear toward the last of June.

The

females continue to produce young for a period of about six
weeks, each averaging about four hundred, or from nine to ten

every twenty-four hours.

The life cycle is completed in from

thirty-three to forty days and, practically speaking, there is al-
most continuous breeding from the time the young appear in the
latter part of June until frosts check the process in the fall.
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This pest occurs on a large number of trees and shrubs, dis-
playing a marked preference for the peach, the Japanese quinee,
and certain varieties of apple, especially Ben Davis and Greening.

Several natural cnemies prey on the San Jose scale, notably a
small, black lady beetle, Stmilia misella Lec., and some extremely
minute and recently discovered four-winged parasites, especially
Prospaltella perniciosi Tower. The presence of the latter is most
easily recognized by the irregular, circular holes made by the
insects as they escape through the protecting scale. These para-
sites may destroy a considerable percentage of the pests, al-
though present conditions do not justify relying to any great ex-
tent on their good offices.

F16. 231.— CoMMON ScALE INSECTS: (A)
ArrLE TREE BARK LOUSE; (B) SCURFY
BARK Lousg; (c) FEMALE, AND (D)
MALE SAN JOSE SCALE.

The most satisfactory ‘method of controlling the San Jose
scale is by thorough applications of a lime-sulphur wash diluted
to about 4.5 degrees Baume and applied during the dormant
season, preferably late in the spring just before the buds start,
or, under certain conditions, prior to the showing of the pink in
the blossom buds. This very late spraying is advisable only when
there is an infestation by red bugs, and it is desired to destroy
the young of these pests when spraying for scale. A delayed
treatment of this character, to which nicotine is added, is very
serviceable in checking the latter and plant lice as well as red
bugs.

OYSTER-SHELL SCALE AND SCURFY SCALE

There are two common, occasionally abundant, scale insects,

one of which is the oyster-shell scale, Lepidosaphes ulme Linn., a
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light brown oyster-shell-shaped scale with a length of about one-
tenth of an inch. This insect is sometimes so abundant as to
fairly incrust limbs, particularly of young trees. The winter is
passed in the egg stage, the minute, yellowish young appearing
the latter part of May or early in June.

The other common species, the scurfy scale, Chionaspis furfura
Fiteh, is a snow-white or grayish, irregular, somewhat larger
scale than the one just mentioned. It likewise winters in the egg
stage, the purplish young appearing the latter part of May or
carly in June.

f

{

i

FiG. 232.— Apruis APPLES SHOWING CHARACTERISTIC DWARFING AND
DEFORMATION

Both of these species are usually well controlled in orchards
systematically sprayed for San José scale. In case a few trees
are seriously infested, a thorough application of any good contact
insecticide should be made at the time the young are crawling.
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APHIDS, OR PLANT LICE

Three species of plant lice oceur commonly on apple trees;
namely, the European grain aphis, A phis avene Fabr., the green
apple aphis, Aphis mali Fabr., and the rosy apple aphis, Aphis
malifolie Fitch. An abundant infestation by these insects may
result in a large crop of small, gnarly * aphis apples” so familiar
to some growers. All three winter as black eggs, and their appear
on the trees with the developing leaves. The rosy apple aphis is
particularly likely to be injurious in fruiting orchards, while the
green aphis frequently persists throughout the summer on young
trees. There appears to be a fairly close relation between serious
outbreaks of plant lice and cool, unseasonable weather during late
spring and early summer. This is also borne out by the fact that
aphis injury is more likely to be serious in the vicinity of the
Great Lakes than in places remote from the water, where higher
temperatures commonly prevail,

Extended experiments, conducted under the direction of Pro-
fessor Parrott of the Geneva Station, have shown that these pests
are most easily controlled by early spraving, namely, just
after the buds have burst and before the leaves have developed to
any extent. A good contact insecticide is all that is necessary,
provided the application is timely and thorough. ‘One of the best
preparations is a nicotine extract, 40 per cent, used at the rate
of three-fourths of a pint to 100 gallons of water to which from
six to eight pounds of a cheap soap (preferably whale-oil soap) is
added to serve as a spreader. The tobacco extract may be added
directly to the lime-sulphur wash when used either as a late
dormant spray or in a more dilute fungicidal solution, in which
event soap is undesirable. Irequent infestations by aphids would
be sufficient justification for delying the spraying for San José
scale mentioned above and adding the nicotine in an effort to con-
trol both insects with one treatment. A serious aphid infestation
may justify special applications later in the season.

CODLING MOTH

The codling moth, Carpocapsa pomonella Linn., is the parent
of the common apple worm, a pest that may infest and thus seri-
ously damage from one-fourth to one-half or more of the crop,
much depending on local conditions.
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The apple worm winters in a tough, silken cocoon usually
located in an oval cell under the rough bark of trees. The cater-
pillars transform to brown, apparently lifeless pupae in late April
and early May, and the moths begin to emerge and continue to
appear throughout the greater part of June. The minute, whitish
eggs are deposited largely on the leaves, although under certain
conditions they may be found more abundant on the young fruit.
The eggs hatch in about a week, and consequently worms of the
first brood may be entering the fruit from early in June, approxi-
mately three weeks after the blossoms fall, until the end of the
month, or even later. Some of the young caterpillars gnaw a
small hole in the side of the fruit, excavate a circular gallery with
a radius of approximately one-eighth inch, and then desert this
cavity and make a second entrance at the blossom end. This
appears most likely to occur in the western part of the state
during late June and early July, and is there generally known as
“side worm” injury. The caterpillars require about four weeks
to complete their growth, at which time they desert the fruit,
wander to a sheltered place, spin a cocoon, and transform to
pupae. In about two weeks, namely the last of July or in August,
another brood of moths may appear. These in turn deposit eggs
that hatch in due time, and the young larvee enter the side of the
fruit, particularly wherever two apples touch or a leaf hangs
against an apple, as well as in the blossom end.

Experiments, not only in this state but in others as well, have
shown that approximately three-fourths of all the wormy apples
are entered at the blossom end ; furthermore, that by far the best
results in control work are obtained by spraying with a poison
(three pounds of paste arsenate of lead to fifty gallons of water)
as soon as is practical after the dropping of the blossoms and
before the green calyx lobes have closed and thus made it impos-
sible to get poison into the calyx cup. Experiments in New York
State have shown that under good orchard conditions, with fair
and thorough commereial spraying, from 95 to 98 per cent of worm-
free fruit can be obtained with the above-mentioned treatment.
This indicates the importance of making the application at the
time indicated if the best results are to be secured, particularly
since it is also known that a second application three weeks after
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blossoming is only about one-half as effective. There is a pos-
sibility, in localities where side worm injury is particularly preva-
lent during early July, that a spraying the latter part of June
will prove helpful. A spraying the latter part of July is fre-
quently given for the speeial purpose of checking the second brood, -
although in this state experimental data do not indicate a very
high percentage of gain from this practice; where fungous dis-

e

Fi6. 234.— S1DE INJURY, SHOWING SMALL CIRCULAR SroTs WITH CENTRAL
HoLE, PrOoDUCED BY YOUNG CATERPILLARS FROM LATE-DEPOSITED EGGS
OF THE FIRST BROOD 3

i ..
eases require spraying, as intimated above, it is by all means advis-

able to add the poison and thus secure additional protection at a
very slight increase in cost. :

. . oG 2 3
In sections where side worm injury is prevalent, annual spray-

ing, whether the trees be fruited or not, is a most promising
method of controlling this type of injury. .
3 v

RED BUGS ’

The lined red bug, Lygidea mendax Reut., and the true red

bug, Heterocerdylus malinus Reut., have recently attracted much =
4

£
2
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attention because of the serious injuries occurring to young fruit,
in some instances nearly half the set in an orchard being
destroyed.

The earlier signs of injury are found in the indistinet, reddish
brown spotting of the more tender opening or recently unfolded
leaves. As the foliage ages, the discoloration becomes darker, and
after a time the central portion of the more seriously affected
tissues may die and drop, leaving an irregular series of reddish-
brown-margined holes in the somewhat curled, crumpled leaves.
At first affected apples show a slight exudation aecompanied by
a local discoloration and hardening. The young fruit is fre-
quently pierced to the core and, as growth continues, depressions
withe pithy eenters extending deep into the tissues may be formed.

Both species winter as eggs deposited in the smaller twigs,
those of the true red bug hatching just before the blossoms open,
and those of the lined red bug about a week later. The young
bugs remain at first among the tender developing leaves, and as
they inerease in size begin to attack the developing fruit, pro-
ducing the effects described above.

Experimental and practical work have shown that young red
bugs ean be destroyed with a nicotine preparation, like that
recommended for plant lice. In case the pests are numerous there
should be a spraying just before the blossoms open. In some
instances this may be combined with a very late spray for San
José scale, and then nicotine should be added to the first treat-
ment for the codling moth and particular pains taken to spray
as early as possible after the dropping of the blossoms, in order
to destroy the insects before they have increased much in size.

EARLY LEAF FEEDERS

A number of insects may be grouped under this head, namely,
the apple tent caterpillar, the cankerworms, the bud moth, the
ease-bearers, the leaf roller, and the green fruit worm, since all of
these begin feeding early on the young leaves.

The apple tent caterpillar and the looping cankerworms are
so well known as to require no description. The bud moth,
Tmetocera ocellana Schiff., is only about half an inch long when
full grown, is dark brown in color, and has a darker head. It is
usually found in a webbed retreat among partly opened leaves or
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developing blossoms., The two case-bearers are easily recognized
by the characteristic cases, that of the cigar case-bearer, Coleo-
phora fletcherella Fern., being cigar-shaped, while the pistol case-
bearer, C. malivorella Riley, is enclosed in a pistol-shaped shelter.
Both remain exposed on the leaves and although small, being less
than a quarter of an inch long, are easily seen. The leaf roller,
Archips argyrospila Walk., is about three-fourths of an inch
long, active, light green, with a dark brown or black head, and may;

FiG. 236.— ApPPLES SERIOUSLY INJURED BY THE GREEN Fruir WORM

be found in loosely curled leaves as well as eating into the fruit.
The green fruit worm, Xylina antennata Walk,, is larger and
stouter, has a light green head, and is usnally marked with sev-
eral distinet, although somewhat broken, longitudinal white lines.

When any of these are abundant they should be checked by
early and thorough applications of a poison, such as arsenate of
lead, about three pounds of the paste to fifty gallons of water
being used. In many instances the first spraying for the codling
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moth is suflicient to hold the other pests in check ; but, when such
is not the case and it is necessary to spray for San José scale, the
treatment may well be delayed until the leaves have started from
the buds, when poison can be added to the dorman spray in
order to destroy the leaf feeders while theyv are still young. Satis-
factory results have not always been obtained when spraying with
a poison for the control of the leaf roller. In orchards where
the pests are likely to be numerous, thorough spraying with a
miscible oil diluted one to fifteen has been advised by Professor
Herrick for the destruction of the ege masses, the application
to be made just before the buds open.

BORERS

Young trees, in particular, are likely to suffer from attacks by
the common round-headed apple tree borer, Saperda candida
Fabr., a white, legless grub that displays a marked preference for
the base of the trunk and is usually found at, or a little below,
the surface of the soil. The parent beetle is about three-fourths
of an inch long, and is a rich brown in color with broad, ereamy
white, longitudinal stripes. The shy, retiring beetles appear in
midsummer but are seldont seen.  Systematic examination of
young trees in both spring and fall, and the digging out of the
borers by the judicious use of a knife and a hooked wire, prove
the most practical methods of controlling this pest.

Sickly apple trees are sometimes badly infested and occasionally
destroved by the fruit-tree bark beetle, Eccoptogaster rugulosus
Ratz., a small, shining, dark brown, or nearly black bark beetle
that enters the affected wood through small holes in the bark and
produces the familiar *‘ shot-hole” appearance. This insect con-
fines its attacks very largely to sickly and dying trees. Inciden-
tally it is a more serious enemy of peach, plum, and pear. There
may be two broods or-generations in a seasor, and the most obvious
method of control is to eut out and burn all sickly or infested
wood. Trimmings from any trees liable to infestation should
not be allowed to remain in the vieinity of the orchard, since
brush piles oceasionally become breeding centers and result in
injury to nearby trees.



SOME OF OUR MOST COMMON APPLE DISEASES

H. H. WurrzeL
Professor of Plant Pathology, Cornell University, Ithaca, N. Y.
and
Lex R. Hesver
Assistant Professor of Plant Pathology, Cornell University, Ithaca, N. Y.
APPLE SCAB
The scab disease of apples, which is
caused by the fungus, Venturia inequalis,
is by far the most common and destruc-
tive disease of this frnit in New York
State. The nature of the losses incurred
explains in a large degree why the trouble
is so serious. Ordinarily the reduction
in quality of the fruit due to this disease
is considered to be the main source of the
loss. While this is important, it consti-
tutes only one of the several factors involved.

In some years, as for example in 1910, early scab infection,
when not contrelled, a'most wholly prevents the sctting of fruit.
On the other hand, where a fine set of fruit occurs, the apples
are liable to infections during all stages of development. In case
a.single lesion appears on a young apple, its growth on the affected
side is retarded and there results an unsymmetrical fruit. I're-
quently fifty to seventy-five per cent of the apples are scabby,
which means little or no returus for such fruit at picking time.
Fruit thus affected does not keep so well in storage, the scab spots
furnishing an easy entrance for storage-rot organisms, such as
the pink-rot fungus. _

In addition to the immediate effect on the crop of the current
year there is, in case of severe leaf infection, a devitalizing effect
on the tree. Reliable ficures on losses from this disease are very
difficult to obtain.  Such figures are to be obtained only by esti-
mates based upon inereased profits from sprayed orchards.  Since
such returns almost invariably include not only saving from scab,

[855]
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but also from codling moth, it is not possible to separate the two
very satisfactorily. It has been conservatively estimated that
the state of New York alone loses over $3,000,000 annually
through failure to spray for these destructive pests.

It is rather generally understood by growers as well as by
scientists that the apple scab is caused by a fungus. This
minute organism spends the winter in the old fallen leaves as
partially developed fruiting bodies called perithecia. Under
favorable conditions in the spring, these perithecia foreibly dis-
charge their spores (ascospores) into the air. These spores are
very light and are carried by slight air currents to the openings
buds.  This process of ascospore discharge continues for a period
of approximately one month, beginning about the time the blos-
soms are ready to open, provided (1) that conditions have been
right for the maturation of the ascospores, and (2) that there is
rain enough to furnish the necessary moisture for the discharge
after these spores are ripe.

The first activities of the ascospores take place on the opening
leaves. As they expand from the blossom bud, their lower sur-
faces are first to be exposed to the spores from the old leaves on
the ground. Ilence it may be seen why the lower sides of leaves
surrounding the buds are first to show signs of the disease. As
long as the leaves are on the tree the growth is very superficial.
the fungus living in the outermost portions of them. Within a
short time after the spore alights on a leaf, it germinates and
penetration is effected. Soon there appears the characteristie
brownish olivaceous growth of the parasite, which worms spots
with indefinite, fringed margins. Later, summer spores are de-
veloped on the leaves and are blown to other leaves, infecting
both the upper vand lower surfaces. In time the apples have
developed, and the summer spores (conidia) may infect them.
Not only do the conidia infect young fruit, but the ascospores
from the old leaves may continue to infect the apples, even after
they are well set. The fruit pedicels may also be infected, re-
sulting in a general failure to set fruit.

The scab spots are most familiar on the fruit, where they are
very much the same in size, shape, and color as they are on the
upper leaf surface, although perhaps more sharply defined. They
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Fia. 238.— A CLUSTER OF HALF-GROWN APPLES BADLY SCABBED
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are usually numerous about the blossom end of the fruit. The
spots show a whitish, papery margin and a velvety brown center.
As they grow older the velvety center disappears, exposing a
brown corky laver beneath. This frequently cracks and checks.
Later infections —that is, those appearing about picking time or
after the fruit is stored — are very different in appearance from
the early infections; they are much smaller, being mere black
specks.

In the autumn the leaves fall to the ground, taking the fungus
with them. There it changes from its superticial habit to one
involving the whole leaf. The winter fruiting bodies (the
perithecia) are soon developed, in which condition the fungus
again lives until spring.

Influence of the Weather on the Disease

It 1s clearly understood, then, that the scab is a fungous
disease, and is not caused by weather conditions. To be sure, the
weather 1s the most lmportant environmental factor influenc-
ing the disease, but unless the fungus is present there will be no
scab. The weather influences the disease by affecting both the
fungus and the apple tree. If rain falls just before the blossoms
open, the mature ascospores are discharged and infection results
on young leaves and pedicels. If the ascospores are not dis-
charged by the rains until just after the blossoms open, infection
of the developing fruits oceurs.

If these first infections do not occur within a month after the
blossoms begin to open, it is likely that infections will be few
and unimportant during the season.

Controlling the Disease

Tn controlling scab the following points should be taken into
consideration: (1) the fungus winters over in the old leaves on
the ground; (2) the spores therefrom are discharged at about
blossoming time during a period of a month, rain being necessary
to this discharge; (3) the opening leaves and fruit stalks are first
liable to infection, and later other leaves and growing fruits are
subject to it. Plowing under the old leaves which harbor the
fungus would seem advisable. This has been frequently recom-
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mended, and the practice of plowing orchards is commendable;
but this operation alone is not to be depended upon as a measure
for the control of apple scab. Spraying the susceptible parts
before the spores fall upon them is the common and very effective
practice. The spraying must be done before the rains and not
after, since moisture conditions the discharge and germination of
spores causing the trouble.

Bordeaux and lime-sulphur are used in this state, the latter
being more extensively employed; bordeaux, as is well known,
severely russets certain standard varieties, particularly in wet
seasons, and hence is objectionable. Lime-sulphur, testing 32
degrees Baume at a 1-40 strength, is to be regarded as a safe
and sure fungicide.

Make the first application just before the blossoms open, but
after the individual blossoms have separated. The grower should
allow a period of only two or three days in which to administer
this application. This spraying protects the fruit stalks and
Lience prevents a loss of the set of fruit. Apply the same fungi-
cide later, beginning when about two-thirds of the blossoms have
fallen. This application protects the young fruits and gives a
clean crop. A third application is necessary only when the sea-
son is rainy; this is made about ten days or two weeks after the
second applieation, depending upon the rain periods. Likewise,
a fourth spraying is frequently essential the latter part of July
or the first of August, the grower to be guided by the weather
conditions. The crop of fruit may be clean up to this time of
year; then, should the application be omitted, especially if the
leaves show some scab in the spring, the fruit may become
severely infected and the result be a heavy and an unnecessary
loss.

In spraying, a high pressure of 150 to 200 pounds should be
maintained. A fine, driving mist should be sought; therefore,
select the nozzle accordingly. If the grower sprays thoroughly
and at the right time, he should expect to obtain 95 per cent clean
fruit under the most trying conditions. It may well be repeated
that all applications shouid be made just before and not just
after rain periods. Recent investigations in this state indicate
that dusting with finely ground sulphur may soon supersede
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spraying in the control of apple scab. A mixture of eighty or
ninety parts sulphur to ten or twenty parts powdered lead is to
be regarded as most effeetive. Applications are to be made at
the same time as recommended for spraying.

BLACK ROT, LEAF SPOT AND CANKER OF TIHE APPLE

This disease which is caused by the
fungus Physalospora cydonie, is per-
haps best known to New York
farmers wunder the name *‘New
York appletree canker.” The above
designation is assigned and used
to represent more nearly the nature
of the trouble in its attacks on the va-
rious parts of the apple. The fungus
not only produces on the limbs a serious
canker, but it also affects the fruit, in-
ducing a Dblack rot, and attacks the
foliage, producing a leaf spot. These
three forms of the trouble are not every-
where equally troublesome; in this state
the limb injury is the most familiar
and also the most dangerous type of
this disease. Prominent growers and
scientists coneur in the opinion that the
New York apple tree canker is, in cer-
tain parts of the state at least, second
in economie importance only to the
apple scab.

e raos ol As previously stated, the canker is
Norice Tue PiveLe-Like  caused by a fungus. It may live about
f'ruiT BopiES COVERING Qr g
miE CANKERED Surrace  the orchard on dead twigs in the brush

pile, or it may feed on the dead parts
6f a great variety of wild and cultivated trees and shrubs.

The spores of the fungus may be present for a time on the

healthy bark and may even prepare to enter the bark, but

actual penetration is never accomplished until an injury of
some sort is afforded. The fungus does not seem to have prefer-
ence in this respect, for it follows frost injury, fire blight, apple
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rust, insect punctures, bruises made by the orchardist, and so on.
Once the organism is assisted in its entrance, the effects of its
work are soon evident. On the bark, the first signs of the disease
consist of a slight brown area, which slowly becomes darker and
more extended, the spot taking on an oval shape, the longer
diameter being parallel to that of the main axis of the cankered
limb. Very soon the surface is depressed and the margin shows
a crevice; before many weeks the infected area exhibits a great
many small dome-shaped fruiting bodies of the pathogene, which
are known as pycnidia, and contain the spores of the fungus.
Under proper conditions of moisture these spores ooze out of the
pyenidia and are washed to the leaves and fruits below, resulting
in the production of leaf spot and black rot. These forms of the
disease, however, are of relatively little importance in New York
State.

The fungus in the above described condition passes the winter
in these cankers. In the spring the fungus usually starts its activi-
ties again by its spread at the margin of the old canker and by the
dissemination of its spores. The fungus in some of the cankers
dies out at the end of the year; in others it spreads for several
years in succession, there being produced eventually a large canker
sometimes several feet in length.

Control

In the control of this disease there are several things to be
borne in mind: (1) The fungus ecannot be eradicated by the use of
sprays; its vegetative parts are buried in the host tissues and are
not reached by any known fungicide. (2)The prevention of
wounds and the protection of injured surfaces by means of fungi-
cides are logical measures to practice. (3) Cankers furnish a
hibernating place for the fungus, and dead wood may also hold
the parasite for several months.

With these points as a basis, the following means of control are
to be followed: Remove cankers from the larger and more valu-
able limbs, wherever it seems desirable and profitable to save such
limbs. Cut out all diseased parts, bark or wood, pointing the upper
and lower ends of the cut and making the edge of the wound per-
pendicular to the surface, and dress the wound with coal-tar. In
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those cases where small or less valuable limbs are affected, they
may be cut off below the eanker and very close to the parent
branch. This procedure also applies to cases where affected limbs
are nearly or wholly girdled.

The recommendation that the grower should plant resistant
varieties to avoid eankers offers no immediate relief. In arrang-
ing for future plantings, however, it should be remembered that in
New York State the Twenty Ounce is notably susceptible. This
variety, above all others, suffers uniformly from the effeets of the
New York apple-tree canker. This does not mean, however, that
it is impossible to grow this variety successfully, but wherever it
is grown its protection from this disease becomes a matter which
is burdensome, even to the most vigilant apple grower.

STIPPIN, OR BITTER PIT

The cause of this disease is not fully understood. It is ealled
stippin, bitter pit, black rot, or Baldwin spot, and so far as known,
affeets only the fruit.

Some varieties show the trouble more eommonly than others.
In this region, for example, the Baldwin is most subjeet, and it
is the belief of many orchardists that only this variety is
affected. DBut, as a matter of fact, the spots océur frequently on
the Northern Spy, the Rhode Island, the Tompkins King, and
less commonly on some other kinds. It is worthy of mention that
a given variety may suffer eonsiderably in one locality, and may
be free from the disease in another region. It is of interest, too,
that the individuals of a variety show wide differences in the
amount of the trouble. For example, the apples on one side, or
even on one limb of a single tree will show stippin, whereas fruits
on the other side or on another limb remain unaffeeted. This
resistance of a group of individuals belonging to a suseeptible
variety is one of the peculiar and interesting characteristies of the
malady.

The disease is know the world over and occurs under certain
conditions in practically all of the more important apple-growing
districts of the various countries. New York appears to be no
exception; apples in this state are highly subject to the trouble,



864 Tue Frurr Inpustry 1IN NEW YORK STATE

and the losses thus incurred are frequently of comsiderable mo-
ment. Not uncommonly from twenty-five to fifty per cent of a crop
of the more susceptible kinds, such as the Baldwin, is either wholly
lost or the fruit reduced to a condition of relatively small worth.

Bitter pit, or stippin, usually appears on the fruit at or near
maturity. It is not primarily a storage disease. There are from
a few to many spots in an apple, and these may be described as
follows: The areas vary in size from mere dots to one-eighth of
an inch or more in diameter; they are roundish in outline; color

I16.241.— APPLE SHOWING CHARACTERISTIC STIPPIN OrR BITTER PIT SroTs

pale to dark green, or ruddy brown. On the Baldwin the spots
are a darker red than the surrounding healthy tissue. The affected
areas are sunken and the flesh often tastes bitter, hence the name
bitter pit. Usually the spots are most numerous near the blossom
end. Their general appearance is not unlike that of hail-mark, but
the skin is not broken in any way. The disease is not infrequently
mistaken by growers for the spotting caused by San José scale.
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If the fruit be cut open, the flesh under the pit is found to be
dead, brown, dry and spongy, and extending in toward the core
for only a short distance. Secattered throughout the flesh are
brown spots, which have no direet connection with the surface
spots.

As previously noted, the cause of this peculiar trouble is not
fully understood. It has been satisfactorily demonstrated, how-
ever, that stippin is not a mechanical injury, nor is it due to the
action of any bacteria, fungi or insects. The common opinion of
those who have investigated the disease more carefully is that the
injury results from abnormal distribution of water through the
fruit. As to the nature of this abnormal distribution, authori-
ties are not wholly agreed. Therefore, the main theories as to
the manner in which poor distribution of water may bring about
the disease should be noted ; there are four:

1. The injury results from an extremely rapid transpiration or
loss of water from the eells, thus bringing about a concentration
of the sap and the ki ling of those cells nearest the sap tubes.

2. The spots result from the death of groups of cells because
dryness of the soil early in the growing season prevents the trans-
portation of mineral matter (food) to these cells; hence they
starve and die. —

3. The injury occurs under such conditions as prevail when
the transpiration of the apple is rapid during dry warm days, and
the process of evaporation is suddenly stopped during cool nights.
Under such conditions, the roots in the warm soil continue to
force water into the cells of the fruit at night. IIence, cells near
the source of the supply, becoming gorged and distended, finally
burst and die. Adjacent cells, being deprived of their water
supply from such cells, also die.

4. The brown spots result from a death of cells due to a de-
ficiency in the water supply. This deficiency in a wet season
_results for the reason that the apple grows very rapidly and the
conductive system of the apple is not able to supply the new
growth ; hence the water is deficient. In a dry season, the trans-
piration (evaporation) is excessive ,and, as the soil lacks moisture,
it cannot supply a sufficient amount of water, again resulting in
a deficiency,



I'16. 242.— EUroPEAN CANKER, OFTEN FoUND IN NEW YORK
StATE. NoOTE CALLUs RIDGES
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Little is being done by pathologists or growers in this state
toward the control of the disease. In the light of the above
theories, all of which agree that the trouble is a result of some
irregularity in the water supply, it appears that any operations
which will tend to make uniform the water relations of the soil
and of the plant will aid in reducing the disease. Some points
worthy of note in this connection are soil drainage, proper tillage,
and cover cropping at the proper season. It is also advised that
pruning and thinning be not overdone. Wherever the trouble
occurs periodically in storage, it is recommended that the store-
room be not too dry and that the temperature be kept at about
30 to 32 degrees IFahrenheit.

EUROPEAN APPLE-TREE CANKER

This canker is caused by the fungus Nectria galligena. In the
younger stages it is not easily recognized as distinct from any other
canker. As new callus is developed around the margin of the
wound, it is attacked and killed by the fungus; the latter spreads
for a short distance, where another layer of new growth, or callus,
is formed. This process is repeated until a series of ridges or
rolls of callus may be developed, giving the appearance so charac-
teristic of this disease in its later stages. The trouble seems to
be on the increase in New York. For its control it seems reason-
able to conclude that the measures advised in the case of the New
York apple tree canker are applicable. (See Black Rot. Leaf
Spot, and Canker of Apple, page 861.)

ILLINOIS BLISTER CANKER

This disease is caused by the fungus Nummularia discreta.
The blister canker is chiefly a disease of apple orchards of Indiana,
Hlinois, and neighboring states, although it is now present
in this state. It is usually found on the larger limbs and the
trunks, affecting the bark and wood. The diseased bark is at first
brown and slightly sunken, showing healthy bits of tissues scat-
tered within the generally diseased area. Ip a later stage the bark
becomes much roughened and blackened, and falls off in irregular
patches, exposing the wood. On the dead areas, or even on the
bark before it falls away, the fruiting parts of the fungus are devel-
oped. These bodies are relatively large and black, and therefore
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{16. 243.— ILLINOIS APPLE-TRZE CANKER. NoTE DISC-SHAPED FRUITING BODIES OF FUNGI
IN DEAD BARK
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stand out prominently, giving a blistered appearance to the canker,
whence the name. A satisfactory control method is unknown.

SOOTY BLOTCI

This disease, which is caused by the fungus Leptothyrium poms,
is so named because of the appearance of the spots on the fruit.
The blotches are rather irregular in outline, sooty in aspect, and

Fie. 244.— Sooty BLorcu

superficial in nature. The blotched appearance is due to the
presence of the fungus, the vegetative parts of which grow on the
surface of the skin of the apple. These vegetative parts are com-
posed of a network of radiating olive-brown threads. Apparently
no spores are produced to be scattered throughout the summer as,
for example, in the case of the apple scab fungus.

Another form of the trouble is found in what is known as “fly
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speck,” the name describing the disease. These troubles are more
common in wet seasons, and during the season just past the sooty
blotch has been very prevalent in New York State. The fruit 1s
not destroyed nor rotted in any way, although there is no doubt
that the presence of the fungus on the surface mars the appear-

Fic. 245.— FLYSPECK I'YPE OF SooTy BLOTcH

ance of the fruit and so depreciates its value. It should be con-
trolled to a large degree by the later scab spraying deseribed
above for wet seasons.
FIRE BLIGUT

This is a bacterial disease caused by Bactllus amylovorus. See
article by M. F. Barrus on Pear Diseases, Part 11 of this bulletin.
The fact as to cause and control therein set forth apply equally
to this disease as it manifests itself on the apple, especially on
young trees.



DWARF APPLES

U. P. Hebrick
Horticulturist, New York Agriculture Experiment Station, Geneva, N. Y.

Especial interest in dwarf apples at the New York Agrieultural
Experiment Station began in 1901, when the State Fruit Growers’
Association, The Eastern New York Horticultural Society, and
the Western New York Horticultural Society appointed com-
mittees to confer with the authorities at the Station for the pur-
pose of locating experimental orchards of dwarf apples. At that
time the country was in one of the periodic revivals of interest
in dwarf fruits that have several times held sway in eastern
America. But there was a well-defined motive behind the mowe-
ment that led the horticultural soeieties of New York and this
Station to cooperate in the planting of dwarf apples.

San José scale had come in the state and was rapidly spread-
ing. It was thought that the scale could best be controlled by
fumigating the trees under tents. Since it was certain that dwarf
trees could be easily fumigated, fruit growers asked for an ex-
periment in order to determine whether dwarf apples could be
grown profitably in commercial orchards. Had it not been for
this apprehension of grievous disaster from San José scale, it is
doubtful whether the fruit growers would have called for the in-
vestigation, or whether the Station would have voluntarily under-
taken it.

DWARF TREES

Dwarf trees are plants that by various means are made to grow
smaller than normal specimens of the same species or variety ; for
example, by growing on stocks that dwarf the top, by restricting
the root run, and by pruning to check or suppress the top. Horti-
culturally speaking, dwarf trees are those grown on dwarfing
stocks. In this connection it may be remarked that tree-like forms
usually succeed very well on bushes or smaller growing plants of
the same species, or often of closely related species. The ecases
are few, however, where varieties or speecies of small stature can
be profitably grafted on plants of larger size. Unforunately,
there are no known relationships of plants that serve as accurate

guides in the matter of grafting.
[871]
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STANDARD STOCKS

What we in America call standard stocks are seedlings of the
common apple, Pyrus malus. There is a mistaken notion that
these stocks come from seeds of Pyrus baccata, or hybrids of it,
which constitute our crab apples. It is doubtful whether true
crab seeds are often, if ever, planted for standard stocks. Until
recent years, all, or nearly all, standard stocks for this country
were imported from France and Belgium under the name  French
Crab,” with the implication, too often given credence by nursery-
men, that they were seedlings of true crabs.

There are at least two kinds of standard stocks: those grown
from seeds of wild apples and seedlings of cultivated varieties.
Were choice possible, there should be no hesitation on the part of
fruit growers to take seedlings from wild trees. It is difficult,
however, to obtain seeds from wild trees, and most of the apple
stocks now used by nurserymen come from seeds taken from ecider
mills. Since all cultivated varieties of apples may go to the cider
mill, the resulting seedlings cannot fail to be variable, giving
good, bad, and indifferent stocks.

DWARFING STOCKS

Apples are dwarfed by grafting or budding them on small-
growing forms of the cultivated species of this fruit. What are
these species? Scarcely any two botanists who have studied the
apple agree. Accepting the best authority, we must look on
dwarfing stocks as diminutive forms of the species from which
come most of our cultivated apples.

Watching seedling apples, one finds that the variation in the
size of the plants coming from miscellaneous seeds is considerable.
Unquestionably careful selection of the most dwarfed forms of
seedling trees would give us dwarfing stocks similar to those now
in common use. Unquestionably, too, the dwarf or unproductive
or seraggly-growing trees of this or that variety to be found in
many orchards owe these qualities to the stock and not to the scion.
There are, possibly, a score of named seedling stocks, but of these

we are concerned in this experiment with but two, French Para-
dise and Douein.
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French Paradise

This is probably the most dwarfed of the several stocks and
has the reputation, ungrafted, of being the most precocious in
bearing as it is also in season of blooming and fruiting. Grown
to maturity, this apple is described as being dwarf, compact in
habit, productive and as bearing very good, early autumn, dessert
apples, golden-yellow in color with a reddish’blush, and of a brisk,
agreeable, acid flavor. Independent of its value as a dwarfing
stock it is said to be a useful orchard or garden plant. The
derivation of the name is obvious, the forbidden fruit of which
Adam and Eve ate. :

Doucin

The Doucin is a French stock, which roots and grows more freely
than does the French Paradise, the root system differing greatly
in having more woody roots that strike downward to a greater
depth. When permitted to bear fruit, the apples of Doucin are
a greenish vellow with a decided blush and are sweet, the flavor
giving the name from the French * doucenr ” — sweetness.

Propagation of Dwarfing Stocks

Some of the dwarfing stocks sucker so freely that the readiest
means of propagation is to detach the sucker and use it as a stock.
Other dwarfing stocks are propagated from root cuttings. But
unquestionably the chief method of propagation is by mound-
layering. Well-established plants are made to stool by cutting
them off a few inches from the ground. When these stools have
made sufficient growth, usually in the summer of the second
season, their bases are buried in a mound, and by fall a rooted
plant will have formed. These, if sufficiently vigorous, may be
grafted the following winter or budded the next summer. The
small stocks in a stool are grown in the nursery row for an addi-
tional year.

DISCUSSION OF EXPERIMENTS

Three sites were chosen for experiments: one at Kinderhook,
Columbia County, in the Hudson Valley, on the farm of Edward
van Alstyne; another at Fayettville, Onondaga County, on the
farm of F. E. Dawley; and the third at Carlton, Orleans County,
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PLATE 247.— TREE oN DOUCIN STOCK BEFORE AND AFTER PRUNING
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on the farm of Albert Wood and son. = The distribution of
orchards in eastern, central, and western New York gives rather
distinet elimatic and soil conditions for the three orchards.

Plan of the Tests

Briefly stated, the general plan of the three experiments was
to grow a permanent orchard of standard trees with fillers of
varieties on Doucin stock, and between these fillers on Paradise
stock. The distance between the trees in the Wood orchard is
fifteen feet; in the other two, twelve feet.

The van Alstyne orchard was planted in the autumn of 1904
with 306 trees on the three stocks as follows: standard trees, 27 ;
on Doucin stock, 153 trees; on Paradise, 126. These were dis-
tributed among the following varieties: Baldwin, Beiken, Hol-
land Pippin, Hubbardston, Jonathan, Lady, MelIntosh, R. L
Greening, Rome, Sutton, Wealthy, and Wagener.

The Dawley orchard was planted in 1904 with 512 trees, the
number on each stock being: standard, 42; Douecin, 161; Para-
dise, 309. The following are the varieties: Alexander, Baldwin,
Boiken, Esopus, Gravenstein, Green Sweet, Grimes, Hubbardston,
Jacob Sweet, Jonathan, Longfield, MelIntosh, Monmouth, North-
ern Spy, Pumpkin Sweet, R. I. Greening, Rome, Sutton, Wage-
ner, Wealthy, Wolf River, Yellow Transparent.

In the Wood orchard there were originally 375 trees set in the
autumn of 1903: 45 on standard, 110 on Doucin, and 220 on
Paradise stocks, distributed among the varieties Alexander, Bald-
win, Ben Davis, Boiken, Gravenstein, Holland Winter, Jonathan,
Lady, MeclIntosh, Monmouth, R. I. Greening, Rome, Sutton,
Bismarck, Twenty Ounce, and Wealthy.

Care of the Orchards
The three orchards received the care commonly given commer-
cial orchards in New York except in particulars to be mentioned.
Scion Roots and Suckers. Beginning with the first year it was
found necessary to go over the orchards each spring and cut such
roots as had sprung from the scion and such suckers as had come
from the stocks. This was no small task, the first operation re-
quiring that more or less earth be removed and replaced, although



Some or Ovr Most Coyaon ArrLe Diseases 8Tt

TF1c. 248.— DErEcTs OF TREES oxX 1ovucIN
Stock; UPPER, PROTUBERANCE ABOVE
U~1oN; LOWER, SUCKERING HABIT



878 Tuae Fruir Ixpustry 1IN NEw YoOrRK STATE

it may be said that the trees should not have been set so deep as
to make this necessary. Shallow planting was tried in the Dawley
and van Alstyne orchards but with disastrous results to the
surface-rooting Doucin and Paradise trees, many of which were
blown over with even moderate winds while others suffered from
sun, plow, and cultivation. It was found necessary to hill up these
shallow-rooted trees by plowing toward the rows.

Pruning. The winter pruning of the trees, although more
difficult than in training standard trees, gave comparatively little
trouble. It consisted of cutting out crossed branches, surplus
branches, and such few, of course, as were injured or diseased.
It was necessary to head back the wood on the Paradise and
Doucin trees more severely, depending on the variety, than that
on the standards, but otherwise the pruning was much the same
on all.

For the first two seasons but little summer pruning was at-
tempted, the trees being small and none too vigorous. Then began
a series of experiments, no one of which proved satisfactory.

Measuring the Results

In the light of ten seasons’ work with drawf apples, suffice it
to say that the training of the plants is the most difficult and the
least satisfactory operation in growing these trees. Indeed, it is
hardly too much to assert that if dwarf apples must be headed
back or pinched in during the growing season, it is impossible to
grow them in the trying climate of New York. In no one of the
attempts at summer pruning have we been able wholly to avoid
weak, spindling second growths which would not mature and
succumbed to the cold of the next winter.

The Union of Stocks and Scions. The value of a stock is greatly
reduced if the union between the consorting parts of the tree is
poor. There is no question but that varieties unite unequally
well with different stocks. The following figures show with which
stock apples irrespective of variety unite best: 31 trees on Para-
dise are reported to have broken off at the union during the ten
years’ test; four on Doucin; none on French Crab. There were,
too, a considerable number of trees in which there were enlarge-
ments above the union as shown in the upper half of Fig. 248,
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These, however, seem to affect the vigor of the tree little or not
at all. In this test there were no enlargements on standard trees
although they may occasionally be seen in orchards of standards.
The number of these deformities on the two dwarfing stocks seems
to be about the same, although it is impossible to give the exact
number since one can hardly say when. an enlargement at the
union becomes abnormal. These figures seem to indicate that the
union between stock and seion is poorest on the Paradise, next so
on Douecin, and best on the standard.

Winter Injury. The following figures, grouped for the three
orchards and roughly given, indicate the relative hardiness of the
three stocks: Of the 600 trees on French Paradise, 57, or 9.5
per cent, are marked as having died of winter injury; of the 404
Doueins, 18, or 4.45 per cent, were winterkilled ; on the French
Crab only three, or 2.75 per cent, succumbed to eold.

That the dwarfing stocks are less hardy than the ¥rench Crab
occasions little surprise when one remembers that their roots are
much nearer the surface of the ground. The French Paradise is
reported everywhere in Europe to be tender to cold, and it is to
be expected that it would be less hardy in the trying climate of
New York than cither of the other two stocks. Undoubtedly the
injury from winterkilling was more severe during the first and
second seasons because the trees had been planted in the autumn.
From the experience with fall planting in these three orchards, it
may be laid down as a rule that dwarf trees should not be planted
in the autumn in a climate as cold as that of New York.

Surface Rooting. The greatest weakness of dwarfing stocks
for New York orchard conditions is the surface-rooting habit of
both Doucin and Paradise. In this respect the two stocks cannot
be distinguished — the roots of one being as near the surface as
those of the other. In Fig 249 is shown the rooting habit of the
three stocks. Several evils follow surface rooting. The dwarf
trees suffered most from winter injury—mno doubt in part be-
cause of the nearness of the roots to the surface. About ten per
cent of the dwarf trees in the three orchards sooner or later
either blew over or their roots were so exposed that the trees had
to be reset or replaced. In Fig. 250 is shown a tree on Paradise
blown over the last year of the experiment. Undoubtedly, too,
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some of the trees that refused to thrive did so because of the ex-
posed condition of their roots, while in a damper climate, in sod,
or under a mulch system, surface rooting might not prove so
disastrous. .

This experiment all but demonstrates that dwarf apples can
not be successfully grown under the high cultivation methods of
New York. It may be asked why the trees were not set deeper.
The answer is that if the trees be set suflicienty deep so that the
scion touches the ground, it strikes and the tree ceases to be a
true dwarf. Many trees that pass for dwarfs are not dwarfs at all.
They were set on dwarf stocks, but the seion has taken root and
the tree has become a standard, or, more correctly, half standard
and half dwarf.

Suckering. Suckers from both of the dwarfing stocks proved
more or less troublesome. It would be difficult to say whether
Doucin or Paradise suckered most, but the weight of evidence
seems to be against the Doucin. DBoth stocks are readily pro-
pagated from layers and stolons, either roots or stems striking
root freely. It would, then, be expected that suckers would ap-
pear more freely than on standard stocks which come from seed
and can be grown vegetatively only with difficulty. Presumably,
however, there would have been far fewer suckers to contend with
in these orchards under a sod or a mulch system of cultivation,
for certainly the unavoidable injury to the shallow roots of the
dwarf trees by plow and cultivator would stimulate the formation
of suckers. The lower half of Fig. 248 shows the suckering habit
of the Douecin stock.

The Size of the T'rees. What is the comparative size of varieties
on the three stocks? Could the reader see the trees, eyesight
would be much better than figures to show their size. Thus,
the Paradise trees are dwarf because of a very short trunk, the
diameter of which is often nearly that of a Doucin or standard;
the shoots of Paradise spring up to an amazing height from a
dwarf framework so that figures make the trees seem unduly high.
So, too, the slendered and more straggling growth of the Doucin
trees magnifies the height and spread of trees on this stock if =
figures be followed closely. The photograph reproduced in Fig.
251 gives a much better idea of the size and habit of the trees
than would figures.
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A glance at the photograph shows that both Paradise and Doucin
trees must have far more room as the trees grow in New York
than is commonly recommended for them by either European or
American writers. The distances recommended for Paradise
range from six to twelve feet and from eight to sixteen feet for
Doucin. From experience with the trees in these experiments,
however, we should say that in cultivated orchards, apples on
Paradise should be planted from fifteen to eighteen feet apart;
on Doucin, twenty to twenty-five feet, depending on soil and
variety. This means that in this state where standards are set
from forty to fifty feet apart, Paradise should be set one-third
and Doucin one-half as far as standards. On poorer soils, in
sod, and where heavy summer pruning can be practiced, lesser
distances may suffice. :

Yield of Fruit. The van Alstyne orchard was slow in coming
in bearing, none of the trees yielding fruit until 1907, the third
year from setting, when one apple was borne on a standard tree,
and three on Doucin. In 1908, trees on all three stocks bore,
but on no stock was there an average of an apple per tree; in
1909, 27 French Crab trees bore 28 apples; 135 Doucin, 246
fruits; and 100 trees on Paradise hore 175 specimens. In 1910,
the crop was a failure and the few fruits were not counted. The
first yield of fruit worth taking into account, then, was borne in
1911, when the trees were nine years from the bud and seven from
setting. The yields per tree for 1911 and the three remaining
years of the test are shown in Table 1.

TABLE 1
YieLps IN VAN ALSTYNE ‘:'DV_VARF ApPPLE ORCHARD 3
YIELD PER TREE
Number of trees Stoek
1911 1912 1913 1914
Pounds | Pounds | Pounds | Pounds
PAERCATE s W eIy 2 8 Crabrassil = e 13 18 373 793%
D - e A Doucin s ver 10 211 23 79
(0 IR s i AN A Paradise.......... 7 15 14 36
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The Dawley orchard bore its first fruit in 1906 when there were
83 apples on 300 Paradise trees, 23 on 157 Doucin trees, and
none on the 37 standards. In 1907, the Paradise trees bore 96
apples, the Doucins 13, and standards none. In 1908, there
were 567 apples on Paradise, 224 on the Doucin, and seven on
the standard trees. In 1909, the Paradise trees averaged about
two apples to the tree, the Doucin four, and the standards less
than an apple. The erop of 1910 was almost a total failure, and
it was not until 1911 that the yield could be taken in pounds, the
averages per tree for the next four years running as is shown

in Table 11,

TABLE 1I
YieLps IN DawLEy Dwarr AppLE ORCHARD
YIELD PER TREE
Number of trees - Stock
1911 1912 1913 1914
Pounds | Pounds | Pounds | Pounds
S e R (G0 P S R 3 3 0 81
15 o e A R e S 1B [50T0) 1 e et 5} 173 2 51
A s 120 % Paradine.=x. .00 5% 16 3 70

In the Wood orchard, one apple was borne on a Boiken on
Paradise the first year set. The second year, 1906, the trees on
Paradise hore 180 specimens on 192 trees, the Doucin nine on
100 trees, while none of the 42 trees on French Crab bore. In
1907, the Paradise trees produced an average of a little over
four apples per tree, the Doucin, two apples per tree, while the
42 Irench Crabs bore 26 fruits. In 1908, the yield came up to
14 apples per tree on Paradise, four apples for each tree on
Douecin, and, all told, 17 apples on Crab. The yield in 1909, on
Paradise was 30 apples per tree; on Doucin, 14 specimens; on
French Crab but 18 apples for the 42 trees. As in the other
two orchards the erop of 1910 was a failure. In Table TII are
shown the yields per tree for three remaining years of the test.

As the figures stand, the honors for productiveness seem to lie
between the French Crab and Doucin trees. If we ealculate the
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TABLE III
YieLps 1N Woop Dwarr AppLE ORCHARD
' YIELD PER TREE
Number of trees Stock
1911 1912 191
Pounds | Pounds | Poux
A7 L R T N R CLab, o 1o 3 e 41 13
(5 et M B St A o Doucint F e Sare 27 141
192105 2. 0 . N e P PN Paradise............ 27 183

number of trees per acre for the different stocks, however, alld
ing the smaller distances between trees for the dwarfs, then {
Paradise, per acre unit, is most productive for this first ten ye
Doucin next, and French Crab last. So many exceptions ¢o
rightly be made to such a calculation, however, that it is not wo
making. Those who have had to do with the experiment h:
been surprised at the comparatively small yield of the trees
Paradise. Few, indeed, are the Paradise trees that have b
bent to the ground with a load of fruit as they are so of
depicted.

Time of Bearing. In considering age of bearing, it is
portant to keep in mind the age of the plants. Trees were bud:
for these experimental orchards in the summer of 1902.
Wood orchard was set in the autumn of 1903 and the Other
orchards a year later.

In all three of the orchards, as the ﬁgures given show, the ].’
dise trees came into bearing soonest. In no one of the tb
orchards, however, was there what could be called a commeﬁu
crop on any of the stocks until the tenth year after setting, Wh
if we take an average of the three orchards, the trees on Kre
Crab bore 66.5 pounds each; on Doucin, 63.65 pounds; and
Paradise, 52 pounds. The figures must be thus roughly combi
or else given in detail at a length of several pages of tabular mat
the showing in either case being much the same; namely, that
dwarfing stocks bring apples into commercial bearing som
earlier than do crabs. A
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Size, Color, and Quality of Apples on the Three Stocks. From
commercial standpoint, and this is a test of eommercial plant-
gs, the results as to effects of the three stocks on size, eolor,
d quality, are, in a word, nil. There were, it is true, individual
ses on Paradise and Doucin that bore particularly large apples
d others that produced a handsomely colored crop, but when the
oduct of all the trees of a variety was compared, one had to
clare that the fruit on one stock was quite as large and attractive
that on either of the other two. Nor was there any difference
the flavor of the apples from the three stocks.

Varieties That Do Best on the Dwarfing Stocks. All things
nsidered, possibly MeIntosh, Wealthy, and the little Lady have
en most satisfactory on dwarfs. Jonathan, Esopus, Grimes,
lexander, Wagener, Boiken, and Bismarek have been very satis-
story. Twenty Ounce has been the most unsatisfactory; it
iled to make a good union at the start, and even the trees that
ide the best union have been unhappy on either of the dwarfing
eks. DBaldwin, R. I. Greening, Rome, Ben Davis, Northern
iy, Sutton, the best known of the remaining 27 sorts, have not
sen especially kindly to the dwarfing stoeks.

CONCLUSIONS :
The following conclusions may be drawn from the work with
qarf apples at this Station:
L. It is difficult, but not impossible, to obtain varieties on the
rarfing stock one may choose because of confusion in stocks.
1€ cost of the orchard per tree, and more particularly per acre,
high, since many trees are required.
2. In the cold climate of New York there is much danger of
mterkilling or winter injury to the tenderer dwarf trees. The
rench Paradise stock is particularly tender to cold.
3. When dwarfing stocks are used the union between stock and
on is not so good as in standard trees. Trees on French Paradise
ake poorer unions than do those on Douein stocks.
4. Many varieties throw out roots from the scion if the union
at or beneath the surface of the ground. This entails annually
® task of removing roots springing from the scion ; otherwise the
varf trees quickly cease to be dwarfs.
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5. All dwarfing stocks have relatively shallow root systems that
are undesirable, for the trees, young or old, loaded or unloaded,
blow over, the orchard cannot be properly cultivated, the shallow-
rooted dwarfs suffer more from drought than do the deep-rooted
standards, and lastly, root injuries from plow and cultivator are
more frequent with shallow-rooted stocks.

6. The suckering habit of the dwarf stocks is a vexatious trouble
with which growers of dwarf trees must contend.

7. In the exceedingly variable climate of New York, it is
difficult to find a method and a time to prumne that are satisfactory
in the summer. The results for which summer pruning is done
do not always attend, and positive harm often follows because of
weak, sickly, second growth, which so often is an after effect and
which nearly always succumbs the succeeding winter.

8. The data secured in this test show that the trees on dwarfing
stocks come into commercial bearing somewhat earlier than do
those on standard stocks. There are no indications, however, that
the dwarfs come into bearing sufficiently early or that they bear
enough fruit to make them profitable as compared with standards.

9. It is a common claim that dwarf apple trees produce larger,
handsomer, and better-flavored fruits than standard trees. There
is little in these three orchards to substantiate these claims. There
are differences between trees on the three stocks, but they are as
often as not in favor of standards as of dwarfs.

10. The chief advantages of the dwarf trces are such as appeal
to the amateur rather than to the professional apple grower.
Thus, a dwarf tree occupies less space and a greater variety can
therefore be grown in a garden or orchard. The plants are also
handsomer as ornamentals.

NoTe.— Send to State Experiment Station, Geneva, N. Y., for Bulletin 406
on Dwarf Orchards.



THE PROFITS ON A BARREL OF APPLES#

U. P. Heprick

Horticulturist, New York Agricultural Experiment Station, Geneva, N. Y.

This paper is written for those who want data on the cost of
producing a barrel of apples, on the yield of barrels per acre, the
selling price, and the profits. It is not, however, a full considera-
tion of the subject; for to obtain precise information as to what
it costs to grow. a barrel of apples, and from that to figure out
the profits would be a complicated piece of business. An abso-
lutely accurate reckoning for one year would not be difficult; but
it must be remembered that it takes several years to bring an
apple orchard into bearing, after which it barely maintains itself
for a decade or two. In apple growing, too, rather more than in
any other industry, the lean years and fat years are accentuated.
More than with most other crops, also, advantages and disad-
vantages change from year to year. And, lastly, the value of the
investment is exceedingly variable. But, notwithstanding these
difficulties, the present paper puts into the possession of apple
growers figures that, rightly used, ought to be helpful.

THE ORCHARD

The orchard from which the following figures were obtained is
sitnated a few miles west of Rochester, known to many as the
Auchter orchard, in which the Geneva Experiment Station carried
on a test of sod mulch and tillage for ten- years.} Added value
is given to the figures to be presented by the fact that the orchard
was selected for experimental work because it was as typical as
could be found. in the great apple belt of western New York. The
trees are Baldwins, and were twenty-seven years old at the begin-
ning of the experiment.

. AVERAGE YIELD

The first information we must have is the number of barrels
of apples per acre per year. The exact number for the cultivated

* See State Experiment Station Bulletin No. 376.
+ See article by W. D. Auchter, page 803.
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plat in this ten-year average is 116.8 barrels. Graded, the acre
average for the period is 79.2 of barreled stock and 37.6 barrels
of evaporator and cider stock. The proportion of evaporator and
cider stock is seemingly high—made so by two autumn gales in
different seasons, which gave many windfalls. Yields per acre
vary greatly with the same variety in different orchards, even in
the same section, but there is little reason to think that the ten-
year acre average just given is much above the mark for orchards
that are well tilled, sprayed, and pruned. The annual yields are
shown in Table I.

TABLE 1.
ANNUAL YIELD oF FRUIT IN AUCHTER ORCHARD FOR TEN YEARS
PER TREE PER ACRE
Year
Barreled | Cullsand | Total | Barreled |Cullsand| Total
apples drops yield apples drops yield
Bbls. Bbls. Bbis. Bbls. Bbls. Bbls.
OO S S-S re Y, e 2.45 2.13 4.58 66.53 58.08 124.61
HIDOS S et v~ b 1.42 .74 2.16 38.59 20.12 58.71
OO 4 s 2.67 1.44 4.11 72.69 39.12 111.81
O = s = 2.41 .88 3.29 65.53 | 23.79 89.32
ot et £ Y 4.18 1.41 5.59 | 113.85 38.25 152.10
QOQOEY e R 21841 1.64 4.01 64.63 44 .57 109.20
RGOS 2 a3 0 1.92 .69 2.61 52.21 18.80 71.01
T e S T 4 3.41 2.19 5.60 92.84 59.60 152.44
QIS sty 2 3.86 1.70 5.56 | 105.05 46.17 151.22
MO 55 4.41 1.02 5.43 | 120.00 27.62 147 .62
FRptals s s © 2910 13 84 42.94 | 791.92 | 376.12 | 1,168.04
10-year average. .. .. 2.91 1.38 4.29 79. 19 37.61 116.80

INTEREST ON INVESTMENT

The first item in cost of production to be considered is interest
on investment. What is a Baldwin orchard, in full bearing in
the prime of life, worth ¢ Sales are too few, and most of those that
take place are made under conditions too abnormal to make selling
price a safe gauge of value. We will suppose the value to be $500
per acre and the interest 5 per cent. This valuation includes
not only cost of land, trees, and labor, but the deferred dividends
of the first twelve or fifteen years. Tt covers the overhead expense
of houses and barns— or at least the share of these charges that
would fall to a ten-acre orchard in New York. The first expense
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item, then, is $25 per acre on investment, a sum which, divided
by 116.8 — the number of barrels per acre — gives a charge per
barrel of $.21 as interest on investment.

TAXES
Taxes vary greatly in different counties as they do somewhat
in different years in the same county. Since this orchard is but a
part of a general farm, only an estimate can be made of the cost
of taxes. There are few regions or years in New York in which
taxes for such an orchard would be over $1.50 per acre, making the
tax on each barrel of apples $.012 cents.

DEPRECIATION OF OUTFIT

The next account to be charged to eost of production is depreci-
ation in teams and tools, and interest on the money invested in
them. First-class machinery for running the average orchard will
cost in the neighborhood of $1,000, the items being as follows:
Team $400, spraying outfit $250, harness $50, wagon $75, plow,
harrows, ladders, crates, pruning tools, ete., $115. The figures
named are below rather than above average prices, but there are
few instances, indeed, in which the tools-and teams named would
be used exclusively for a ten-acre orchayd. If we set the deprecia-
tion and interest on money at 20 per cent for the above equip-
ment, we must add $.17 per barrel of apples to the depreciation
account. In obtaining the cost of production in the Auchter
orchard, the depreciation aceount is thrown out, for the Station
hired all work done, the workmen furnishing their own teams and
tools. This item is put in, then, only as an approximation of what
men who are doing their own work must charge for depreciation.

COST OF TILLAGE

Passing now to orchard operations, the annual cost of tillage per
acre for the decade was $7.39, making the amount to be charged
against each barrel of fruit $.063. In this orchard, tillage con-
sisted of plowing the ground in the spring, after which it was
harrowed and rolled, and then cultivated by harrowing an average
of seven times per season. The price paid for team work at the
beginning of the period was $4 per day of ten hours; but the price
advanced to $5, a fair average being $4.50. Tillage includes
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the labor, or putting in the cover crop, but not the cost of the seed.
For the cover crop seed — usually red clover in this orchard —
there must be added $2.74 per acre for seed, or $.023 per barrel of
apples.
COST OF PRUNING

The expense of pruning per year per acre was $3.56, and,
since there are twenty-seven trees to the acre in this orchard, the
cost per tree was $.131. The cost per barrel of apples was $.03.
The average price paid for the work was $2.00 per day of ten
hours.

COST OF SPRAYING

The average cost per acre for spraying was $11.28; per tree
$.418; per barrel of apples $.096. The spraying was done the
first few years with a hand sprayer, then for several years with a
Niagara gas sprayer, and the last three with a gasoline power
outfit having two runs of hose. The first five vears bordeaux
mixture and arsenite of lime were used ; the last five, lime-sulphur
and arsenate of lead. The orchard was sprayed three times per
season during the first five of the ten seasons. The second five
years it was sprayed but twice per season, the first application
being the dormant spray made just before the buds began to swell,
and the second just as the blossoms dropped. This treatment
has given an almost perfect crop, wormy and scabby apples being
rarities scarcely to be found in the orchard.

EXPENSE OF SUPERINTENDENCE

The last of the cost of production charges is that of superintend-
ing the work. The services of the average fruit grower are worth
more than the $2 per day allowed for actual work, and this defici-
ency should be made up by a charge for superintending the work.
The Station paid for this service $300 per year. This is a fair
price, since there are few competent orchardists who could not
superintend a farm enterprise of several times the magnitude of
a ten-acre orchard. The charge to be entered against a barrel of
apples for superintending, then, is $.25.

HARVEST EXPENSES

Picking, packing, sorting, and hauling have been done in diverse
ways during the ten years, and the items cannot be segregated;
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but the total cost of these operations has been $.244 per
barrel. The apples, it should be said, were sorted and packed in
the field. The crop was hauled to a station one and a half miles
away, over a country road no better than the average.

SUMMARY
The following is a summary of the cost sheet for a barrel of
apples:
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