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INTRODUCTION. 

‘The western New York fruit belt is the oldest commercial apple- 
erowing district in the United States. Few other regions in America 
have had the benefit of the experience of former generations in the 
production of apples. Thus, among 218 apple growers upon whose 
experience this bulletin is based, there are men who have orchards 
30 to 60 years of age, as well as those who have recently planted 

young orchards. | 
In this region the apple orchard is only a part of the farm busi- 

ness, other fruits and such crops as beans, potatoes, and hay being 
extensively grown. This bulletin treats of the relation the orchard 
bears to these other enterprises, of the orchard practices followed by 
the more successful growers, the effect of these practices on yields, 

the returns derived from different systems of orchard management, 
and the cost of maintaining orchards under each system. Detailed 

‘Norr.—Acknowledgment is due to the Office of Horticultural and Pomological In- 

vestigations of the Bureau of Plant Industry for material assistance in the preparation 

of this bulletin; also to Messrs. S. M. Thomson and J. C. Folger, who aided in securing 

the necessary data. 

162274°—20—Bull. 851——1 
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information is presented as to the time required to perform each op- 

eration, the necessary equipment, the size of the orchard, the age of 
the trees, the yield of fruit, and other related factors. 

¢ 
pee. 

4 \ abe PACE AD REA 
WESTERN PLATEAU (bee 

WZ 

Fie. 1.—Map of New York State, showing the arait districts. Shaded portion indicates 

area in which this study was made. 

The factors considered in arriving at the annual cost of apple pro- 

duction have been classified as follows: 

| | : Labor formaintenance. | Laborin handling. Materials used. | Fixed charges. 

HAV EYELETS ies Ren Serer eee Hauling. cates BATS = 2.2 Set Taxes. 
Me riiliza on ere Picking Seas oscar Spray materials. Insurance. 
Har eee ee ee SO See Orting caw ee oe Manure Equipment charge. ay 
Disposing of brush...........- PACKING 5s ares Sete acs Fertilizers ‘ 
IO WAN Gea se eee ee eee Hauling tostation....__. Gasoline, oil,ete.._..... Machine hire. 
Other cultivating............. Culivlapors oe eee ee Cover-crop seed. ...__... Interest. 
Thinning]... 2s. A Seam es Be ae ie ee anes ea ine lantern Ae new ee oN Sa Ses Building charee. 
PTOPPINS. sooo aes Ss =e (Set Scie ale ee Seas rete oe fares ne 
STA VAR Ey. Aa Ee See ata eee | Bee ee 
MiSCeHaneCOUS=. <a. So Sa4 ese ales eee es eee meee [eee See, Senge oe oe 
COVCT=CrOpNaDOr==. scan ee ee eee ee | a ey ene eee S 

This study was made in the most intensive apple-producing area in 

western New York, including the counties of Monroe, Niagara, On- 
tario, Orleans, and Wayne. (See figs. 1, 2, 3, and 4.) These five 
counties produced 45 per cent of all the apples grown in New York 
in 1909 (Thirteenth Census). gS 

1In the summer of 1914 the Office of Farm Management began a study relative to the 

cost of production of apples in the five more important apple-producing counties of 

western New York. The same farmers were visited in the summer of 1916 in order to 

obtain additional information and note any changes made in the methods of orchard 

management. Over 200 representative farmers were visited. A method of study similar 

to that already used in other regions was adopted. Data were secured from each farmer 

as to the time required for the different operations, as to equipment, cost of labor, spray- 

ing materials, barrels, etc., and as to land and orchard values. 
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SUMMARY OF RESULTS. 

Following is a brief summary of the more important averages 
brought out in this study of 218 bearing apple orchards in western 
New York. 

Acreage: 

Per farm, 118.65. 

Bearing apple orchard, 14.00. 

In other fruit, 20.44. 

In-crops, 73.76. 

Per cent of farm in bearing apple orchard, 13.38. 
Yield per acre, 84.1 barrels (exclusive of culls). 

Fig. 2.—View of typical farming country in western New York. 

Trees per acre, 35. 

Age, 40 years. 

Tnvestment : 

Per farm, $25,424. 

Bearing apple orchard, $7,321. 

Per acre, bearing apple orchard, $514. 

Per cent apple orchard is of total investment, $29.85, 

Total net cost of production per barrel, $1.4124. 

Maintenance, $0.2859. 

Handling, $0.1484. 

Material, $0.5835. 

Fixed, $0.3996. 

Per cent of total net cost of production ; 

Maintenance, 20.24. 

Handling, 10.15. 

Material. 41.31. . / 

Fixed, 28.30. 
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LABOR. 

The farms considered in this investigation are of such size that it 
is usually necessary for an owner or operator to hire one or two men 
from 8 to 12 months, and ordinarily some extra help during the har- 
vest periods. Data obtained in 1916 show that in 1915 men with fami- 
lies, hired by the year, were usually paid from $300 to $600, depend- 
ing on the man and the responsibility placed upon him. They are 
often furnished a house, sufficient garden space for the growing of 
truck for family use, milk, and fuel, which privileges, as evaluated 
by the owners, amount to from $75 to $200 annually. 
Unmarried men, hired by the month, received from $25 to $45, with 

meals and lodging, which is valued at 75 cents to $1 per day. When 
board was not included $30 to $60 was paid. The average period of 

employment is about 8 months, from April 1 to November 15. 

Fic. 3.—View of one of the intensive fruit-growing areas of western New York. 

Men hired by the day received $1.50 to $2.50 per 10-hour day. Dur- 
ing the last three years it has been increasingly difficult to obtain ex- 
el help, especially at harvest time. 

Since all the work, except in some instances the picking and the 
sorting, is done by the operator and his regular farm hands, the rate 
of 20 cents per hour has been used for all labor, unless otherwise 
stated. 

All horse labor is figured at 15 cents per hour, which, from pre- 
vious investigations, is a fair charge. 

Figure 5 shows the seasonal distribution of labor and the average 
time for each operation in the bearing apple orchards of western New 
York. 

« 

Bey 
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FARM INVESTMENT. 

The average investment on the 218 farms studied was $25,423.72. 
The apple-orchard investment, averaging $514 per acre, was 35 per 

Some of the principal shipping points in western New York, 

WYOMING 
4, 

ONTARIO 
1G. 

cent of the total land and improvement investment. Table I gives 
the itemized average investment per farm in the different counties. 
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TABLE I.—Average size of farm and of bearing orchard, and average investment 
per farm and per acre (218 farms, western New York, 1910-1915, inclusive). 

Number of records......-- 
Average acreage: 

RO tA ee eas: 
In bearing apple orchard..............-. 

Average investment: 
AMG BSS See ee Sa Se 
Land and improvement 
In bearing apple orchard ...._.-......-- 
Biguipment=sseasseaeee 
ETOTSOSte sateen oe 
Ofherstock===- 

Average investment per acre: 
POA cas ses aeesaeees 
Apple orchard........ See ny 

Per cent value of apple orchard is of total 
investment per farm 

Per cent value of apple orchard is of land 
and improvement investment per 

Per cent offarm in apple orchard -.........- 
EHorsesiperiarme.=-os---- 

«< 

Wayne. | Ontario. | Monroe. | Orleans. | Niagara. 

44 42 7 | 50 35 

103. 34 139. 21 116. 03 | 121.10 113. 24 
13. 88 11. 31 13.31 | 17.04 13. 97 

$24, 181.08 | $21,437.30 | $26,838.91 | $28,517. 43 | $25, 449. 60 
$21,089.77 | $17,645. 83 | $23,616.13 | $25, 202.75 | $22,379. 64 
$7,044.55 | $4,331.65 | $7,359.83 | $10,517.84 | $6,638.57 
$1, 129.32 | $1,326.33 | $1,079.13 | $1,144.58] $1,121.43 

$945.00 | $1,147.00] $1,150.00 | $1,186.00] $1,134.00 
$518. 00 $804. 00 $541. 00 $480. 00 $376. 00 

$237. 48 $163. 88 $241. 84 $251. 30 $232. 67 
$499. 58 | $373. 12 $561. 11 $629. 58 $475. 00 

| 
32. 93 | 21. 63 | 29. 34 36. 26 | 27. 36 

| 
| 

38. 65 26. 62 | 33. 69 41. 25 31. 63 
14. 53 10. 36 12. 97 15.11 13. 66 
4.9 6.0 0.5 5.6 5.9 

MANURE 

PRUNE 

BRUSH 

FERTILIZE 

PLOW 

CULTIVATE 

THIN 

PROP 

COVER CROP 

SPRAY 

PICK 

PACK 

t S 0 

* 

MARKET 

CULL LABOR oe 

AVERAGE ANNUAL TIME a= 

Fic. 5.—Seasonal distribution of operations with average time per acre in bearing 

apple orchards, western New York. The average time is given for each operation, 

though the sum of these figures does not necessarily show the labor expended an- 

nually, as a grower may not practice each operation every year. There was an 

average annual expenditure of 170 man hours and 90 horse hours per acre on the 

farms studied. 

The total equipment investment per farm was $1,158.64, of which 
about $240 represented the spray outfit. The equipment investment 
outside of the spray outfit was $7.75 per acre. 

Table II gives the average total working capital per farm, the 
number of horses, hogs, cattle, etc., and the average investment per 
farm in stock and horses. Working capital is considered to include 

investment in equipment, live stock, and supplies on hand. 

* Spraying includes one dormant and three lead arsenate sprays. 

, why 
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TasLeE IIl.—Average working capital per farm and average investment per farm 
in horses, stock, and poultry, and number of horses and stock (218 farms, 
western New York). 

| Investment. Number of head. 

pia we Working 
County. capital. Stock 

Horses. and |Horses.} Cows. | Cattle.| Sheep.| Hogs. 
poultry. 

Wie yale saan on aes. | $3,091.31 $945 $518 5 + 2 8 5 
OntariOes teen see coe Seer ee 3,791. 46 1,147 804 6 3 4 33 9 
MONTOCES 2 se ee ee es oe DONS 1,150 541 6 + 3 13 5 
Orleans eis eet aa Sok 3,314.68 1,186 480 6 3 1 27 3 
INT AC ATA ee tec ee ee 3, 069. 96 1, 134 375 6 3 2 2 5 

TABLE III.—Principal field crops and acreage and yield of each (218 farms, 
western New York). 

Hay. | Corn. Wheat. Oats. Beans. 
c Rée Acres ae Acres. | ars | fee Sa ee es eee a ae 
ounty.° per able in - . e . . . its = 

ords.| 3 area, | fruit. 2 = 2 = g = 5 Z = 

qr Pe te lp | Aor 

Acres. Tons Bu. Bu. Bu Bu. 
Wayne See ee 44 | 103.34 91. 67 33 16 1 8 70 3 21 10 45 3 18 
Ontanrioner sess. c= 42 | 139.21 | 127.7. 22 30 2 10 86 14 28 12 49 5 17 
MONTOCHIN So nate 47 | 116.03 | 105.59 31 17 12 6 85 14 24 10 51 7 17 
Orleans io le eee eee 50 | 121.10 | 110.57 40 19 12 6 86 11 24 & 50 7 18 
INiacaral ese oe 30 | 118.24 | 105.66 48 17 13 7 80 8 25 10 47 3 20 

FARM ORGANIZATION. 

The agricultural area of western New York is given over mainly 
to general farming, with orchard fruit as one of the principal sources 
of income. The major field crops grown are hay, winter wheat, oats, 
corn, beans, and potatoes (see Table III). Buckwheat, barley, and 
rye are minor crops. Limited areas are devoted to truck crops and 
small fruits. 

The classification of farming is often based on the principal source 
of income, and for that reason many of the farms in the areas studied 
may be classed as “ fruit farms.” There is considerable variation in 
the intensity of this type of farming, depending to a large extent on 
such factors as proximity to the lake, kind of soil, size of farm, and 
nearness to market. These conditions govern to a great extent- the 
amount and kind of crops or fruits grown. In Niagara County, for 
instance, the soil and climatic conditions are such that the growing 
of peaches has become one of the State’s greatest farming enterprises. 
A large percentage of the farms considered in this county have more 
acres in peaches than in apples. In Wayne County there are sections 
that are particularly: adapted to raising peaches, truck crops, and 
small fruits. In Ontario County 83 per cent of the tillable area of 
the farms studied is in field crops, while 17 per cent is in fruit, 
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whereas in Niagara County 55 per cent is in field crops and 45 per 
cent in fruit. 

In this area may be found scattering 10- to 25-acre farms, with more 
or less small fruit or truck crops, but the diversified farms usually are 
from 80 to 150 acres in size. This gives opportunity to grow one or 
more cash field crops and feed for the work horses and a limited 
amount of live stock. By referring to Table IV it will be seen that 
the average size of farm is about 120 acres. Ninety per cent of the 
farm area is tillable; 68 per cent of this tillable area is devoted to 
the growing of crops; 32 per cent is in fruit. 

TABLE IV.—Average size of farms and acreage in crops (218 farms, western 
, New York). 

F | 1, Five Wayne. men Monroe. Orleans. ee ena 

p Net ber Of farms 202 Ss savas Se oe se See eee 44 42 47 50 | 35 218 
INCTESHMMIALM occ Sot win ow sb aoe rows eee eee eesiae 103. 34.} 139-21 | 116.03.; 121.10 | 4113.24 118. 65 
Tillableactesan farmco.ccso se te acess. ees 91.67 | 127.74] 105.59 | 110.57 | 105.66; 108.20 
Acres in bearing apple orchard -......----..-.---- 13. 88 11.31 13. 31 17.04 | = 13.97 | 14. 00 
Acres in young apples and other fruit.......--- 19. 60 10.35 17.70 22.99 | 33. 64 | 20. 44 
A cressiNOtheniClops se. <s2se2cc ese sence ele se eee 58.19 | 106.08 74. 58 70.54} 58.05 73. 76 
Titlableaeres por horse. <a. sss esas ee eee 18.54 21. 26 18.83 | 19.77 18.36 | 19.38 

The relative importance of the apple is shown by the fact that 15 
per cent of the tillable area of the farms studied is in bearing apple 
orchards. There are many farms which are almost entirely given to 
the production of tree fruits, such as apple, peach, pear and cherry. 
Few of these, however, exceed 500 acres. 

NEED OF MANURE. 

The western New York farmer feels the need of the application of 
more manure to his orchards and crop lands and tries to find a way 
to obtain it most economically. A few men, where the farms are 
large enough and pasture sufficient, are keeping sheep; some pasture 
their orchards with sheep a part of the year. Many, to a limited ex- 
tent, are in the hog business. Again, we find a few men buying cattle 
in Chicago or Buffalo markets for winter feeding, and selling the 
same in the spring or when prices seem the best. The need of ma- 
nure for the orchard is perhaps the principal reason for winter feed- 
ing of cattle or sheep in this area. If a profit is made over labor, in- 
terest on investment, etc., the farmer feels that the enterprise has 
more than justified itself. 

CROP ROTATION. 

There are several practical rotations which are used in this area, 
depending, of course, on the crops grown. One of the most common 

is (1) oats, (2) wheat, (3) clover and timothy hay from one to four 
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years, and (4) corn. The following rotations are also found in com- 
mon use throughout this area: 

(1) Oats, (2) wheat, (8) clover, (4) potatoes. 
(1) Oats, (2) wheat, (8) clover, (4) beans, (5) corn. 
(1) Wheat or rye, (2) clover, (3) beans, (4) corn or potatoes. 
Within the past few years, when weather conditions would permit, 

many farmers have been following what seems to be probably the 
most economical rotation to be used in the production of beans, 
namely, (1) wheat, (2) clover, (3) beans. 

THE ORCHARDS. 

There is great variation in the type and present condition of the 
older bearing apple orchards of western New York. On this account, 
in order to arrive at what was deemed a fair figure for cost of pro- 
duction, it was necessary to select for study orchards of about the 
same physical condition and age. This necessity eliminated from in- 
vestigation many of the older orchards which had originally been set 
so close that every other row or tree in the row had been removed, 
those in which resets had been planted, and a few mixed orchards in 
which there were other kinds of fruit trees with the apples. The 
orchards selected for investigation were only those which were in 
every way comparable and representative of normal conditions. 

Commercial orchards of the western New York district are gen- 
erally well managed. The growers know the importance of constant 
care in order to insure fair returns over a period of years. Past ex- 
periences have taught them that neglect for a year or two may be 
disastrous. 

SIZE OF ORCHARDS. 

Orchards in this area vary from the acre or acre-and-a-half family 
orchard to the large commercial orchard containing 50 to 100 acres. 
The average for the different counties, as covered in this survey, is 
shown in Table III. As the farm increases in size there is a tendency 
toward increased acreage in fruit. Some farms are devoted almost 
exciusively to fruit. This condition, however, is the exception, and 
farms of this type were not considered in this investigation. 

TABLE V. ee cincation of records, according to age of bearing apple orchard 
(218 farms, western New York). 

Number of| Average 
Groups. records. | age. 

| 

Under 20 years........-.. i | 18 
—~ ZOTOSOVCaTS == -p en a 36 | 28 

30 to 40 years ...... aca 105 | 37 
50 to 50 years ....-.-.-.-. 64 pee cu 
DOO OOsyears -oSs. ae 8 56 
Over 60 years... = 2-2. 4 61 

| 
u 

162274°—20—Bull. 851 
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AGE OF TREES. 

Orchards visited in this study average 40 years old. Table V- 
shows the number of orchards of different ages. Perhaps 85 to 90_ 
per cent of the orchards in these counties are over 20 years of age, 
and there are many profitable orchards over 50 years of age. The 
number of years that a western New York apple orchard will live and 
produce profitable crops has not been clearly determined. How- 
ever, there is reason to believe that the average western New York 
apple orchard reaches its maximum yielding power when it is 
between 40 and 50 years of age. This, of course, depends to a very 
great extent on the variety of apples, the type and condition of the 
soil, and the kind of care which the trees receive. 

TREES PER ACRE AND THE METHOD OF SETTING. | 

The trees in many orchards of this region are set too close, and 
most orchardists realize this fact. In the early days of planting 
many of the orchards were set 30 by 30 feet or less. Practically all 
of the early orchards were set on the square. Within the past few 

years it has been the plan to plant such standard varieties as Baldwin 
and Rhode Island Greenings 40 to 50 feet apart and interset these 
with either peaches or earlier bearing apples such as Wealthy, 
Gravenstein, Oldenburg, Alexander, and Twenty Ounce. When the 
peaches have fulfilled their mission or when the interset apples begin 
to interfere with the standard varieties they are removed. The 
apple orchards considered in this investigation averaged 35 trees per 
acre. 

VARIETIES. 

The Baldwin stands first in output among the applies grown in 
western New York. This variety constitutes from 50 per cent to 60 
per cent of the apples grown. The Rhode Island Greening ranks 
second. 2 

The apples grown here are classified commercially into summer, 
fall, and winter varieties. The principal summer and fall varieties 
are Oldenburg, Wealthy, Gravenstein, Alexander, Twenty Ounce, 
and Hubbardston, while the principal winter varieties are Baldwin, 
Rhode Island Greening, Northern Spy, Roxbury, Tompkins King, 
and Ben Davis. Several other varieties are grown, but these do not 
materially affect the commercial market. 

ORCHARD INVESTMENT. 

An estimate of the value of the bearing apple orchard on the 
farm was obtained from each farmer. The average investment per 
acre for the orchards here considered was about $500. There was 

some little variation in the value of land. The apple orchard, how- 
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ever, made up about one-third of the estimated land and improve- 
ment investment. 

The average investment per acre for crop land and for apple 
orchards was the highest in Orleans County and the lowest in 
Ontario. 

YIELDS. 

Figures on yields were obtained from each grower covering a 
period of six years, 1910 to 1915, inclusive. Table VI shows the 
average yields in barreled and culled fruit and per cent that each 
class 18 of the total yield. Considering all counties, 24 per cent of 
the total yield was culls, and 76 per cent, or 84 barrels per acre, 
was packed fruit. The packed barrel yield, as reported, is affected 
by the method of sorting and packing. Sorae growers sort and 
pack more closely than others, and often much of the fruit which 
the grower might put in a barrel would be culled by another. 

TABLE VI.—Showing barreled and cull yields per acre and per cent that each 
is of the total yield (218 farms, western New York, 1910-1915, inclusive). 

Barreled yield. | Cull yield (barrels). 

Counties. Records. pone ent POneenE 

of total | Per acre.| of total 
Peracte.| yield. yield. 

Terai ys Oe ee eae eee 44 73.2 | 67 36.6 33 
OTN Osea emt es ee SU teres Nee Se ee rate 42 93.3 | 79 24.3 21 
INGTUIRO SSG See Aen eet eee Sep Shoe SSE EC ALES Sees 47 85.3 | 78 24.0 22 
ORIGAMI See ie EN ae eer Pes oper ge oe Sr ae 50 86.8 77 26.6 23 
NIN a ee earer = een eh sen yi Eis eae Sige AE 2 hE D SS 35 81.4 79 2252, 21 

IMNIcoumties” Sens ace eee ve ots eee, | PANS oar ea | 76 26.9 | 24 

Most of the apples were packed by the farmers themselves. Usually 
two or three grades were made. The apples which were not barreled 
were hauled either to a drier or cider mill. 

There were some variations in what the individual growers con- 
sidered a No. 1 or No. 2 apple.. Wayne County growers show the 
smallest barreled yield, and the largest per cent of culls. The busi- 
ness of drying apples has long been established in this county and 
not many years ago it was the custom to dry most of the fruit. 
Many growers still dry much fruit which might, in other counties, 
appear as barreled fruit. The total yield for this county is some- 
what below the average yield for the other lake counties. Ontario 
County is a little outside of the limits of the most intensive apple- 
growing belt. A few years ago a considerable amount of fruit from 
this county was sold in bulk. To-day a much greater percentage is 
packed in barrels. However, the majority of growers have not been 
as careful in packing as have the men in the lake counties. This 

was one reason for the comparatively high yield reported, 
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Taste VII.—Showing relation between size of orchard and farm (218 farms, 
® western New York.) 

Acres. 

Groups by acres in orchard. | Number. — | _ Yield 
oh eae re sees per acre 

Farm Orchard | 

| Barrels 
oan NGL _ 5. 2- Se 20 | 84. 59 4.53 | 95.7 
DStOd Oem a ss eee ee 67 | 95.15 7.92 91.9 
COTO:20 40s a= eee 89! . 118.03 158 72.9 
Over 205.8 eee 35-191. 49 3, Bs 

Table VII shows that there is a tendency toward higher yields per 
acre with the smaller orchards, and that these orchards are on the 

smaller farms. Men on the small farms tend to specialize in fruit 
growing and have the greater percentage of their acreages in fruit. 

In considering yields it must be remembered that although the yields 

of Baldwins and Rhode Island Greenings govern to a great extent 
the average yield for this district, there are grown on many farms 
the following varieties: Wealthy, Gravenstein; Alexander, Ben 
Davis, Twenty-Ounce, McIntosh, Tompkins King, and Hubbardston. 

Table VIII shows the yield by years on 218 orchards in western 
New York. The influence of the Baldwin apple, an alternating 

bearer, is evident. 

TABLE VIII.—Yiclds by years on orchards studied in acestern New York. 

Number of Yield. 
ES: orchards. | 

| I 

Barrels per | 
acre. 

Geet £13 (1 Poa eee 74 81.1 
AGED Ss eee 180 82.0 
1912222 212 96. 2 
TOTS See eee ae 154 72.6 
IQUE Se eS Saks 179 104. 4 
SOLS 222s. See 177 64.1 

The net cost of production is influenced by the yield. The total 
net labor cost per acre grows greater as the yield increases (but not 
in proportion), while the net labor cost per barrel grows less. The 

net maintenance cost is a lower percentage of the total net labor 
cost on farms where an average yield is high than on those where 
the yield is low. 

ORCHARD MANAGEMENT. 

There is considerable variation in the methods of orchard soil, 
management followed by western New York apple growers. Many 
factors influence these methods, among some of the more important 

of which are nearness to lake, type of soil, and to a great extent the 

SF 
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type of farming followed. The greatest factor, however, is the 
farmer himself. If he is what is termed a “fruit man” he may be 
expected to do what is necessary to maintain a profitable fruit busi- ~ 
ness, but unlike many of the northwestern fruit areas, the western 
New York district does not have many farmers who are im a strict 
sense apple specialists. (General farming is practiced, so that the 
raising of other crops often conflicts with important orchard work. 
The men here can not give the individual care and thought to the 
orchard business that the northwesterner can give. Much of the 
cultural work is done by hired labor. Many of the farms are worked 

on shares, in which case the orchard is frequently neglected, since it 
is very difficult to make the tenant understand the importance of 
careful and systematic treatment of the trees over a period of years, 
‘though if prospects indicate a large crop or the possibility of fair 
prices the tenant as well as the owner may cultivate and spray 
with care. 

MAINTENANCE. 

The maintenance of an orchard is the real problem in successful 
fruit farming. Many farmers have the foundation of a successful 
and highly profitable enterprise, but fail to put their best thought 
and energies into development and completion of nature’s good 
work. There are many poorly cared for and unproductive orchards 
to-day in western New York which, with the proper care and en- 
couragement, would produce profitable crops. 

The importance of maintenance is evidenced by the single fact 
that it requires annually about 75 man hours and 60 horse hours per 
acre. This amounts to about 44 per cent of the total man labor and 
68 per cent of the total horse labor used per acre in the production 
of the apple in western New York. 

METHOD OF CULTIVATION. 

Generally speaking, in western New York we have two types of 
orchards—those which are cultivated and those which remain in 
sod. Of the 218 orchardists who were considered in this study, 193, 
or 89 per cent, tilled their orchards each year (see Table IX). Of 
this number, 175 tilled their entire orchard annually. Cultivation 
usually begins as early in the spring as the condition of the land 
permits, continuing until the middle or latter part of the summer. 
After the last cultivation, 108 of the 175 sowed their entire orchards 
to some cover crop; 67 did not, but allowed the weeds to grow. A 
few of these men pastured their orchards late in the season. An 
estimate of the value of such pasture was given by the growers and 
a corresponding credit was allowed in arriving at the cost of pro- 

- duction. Fourteen men tilled their orchards, but not annually; {1 

left them in sod. 



14 BULLETIN 851, U. S. DEPARTMENT OF AGRICULTURE. 

TABLE IX.—Different methods of soil management (218 farms, western New 
York). 

| Per cent 
Items. | Numpecot | -ottotal 

| : records. _ 

(Mi Tianms: See eck, Sere ees a ab. eo ee eee | 218 100 
Tillentire orchand:annually: so. 2 coe oo ese oe eee ee eee 175 80 
Tilhandicover-crop entire orchardiannuallys == 524 eee ee ee ee ee 85 39 
Orchardsinisod eer cse's os a= settee wine ee maces Secee eae ae ae eee 11 | 5 

The most intensive part of the cultivation is done early in the 
spring, with the object of forming a dust mulch. Plowing is usually 

done with a 12- or 14-inch plow, the grower making a practice of 
plowing toward the tree row one year and away from the row the 
following year in order to keep the orchard level. A few men used 

gang plows. Four to six inches is the usual depth of plowing. 

Orchard tillage is continued throughout the season as the farmer 
feels its need or finds time to cultivate. It sometimes happens that 
on account of rain it is almost impossible to make any cultivation. 
This, however, is not common. Ordinarily, if the orchard is well 

worked up in the early spring, it will be necessary to cultivate it 
once in 10 days or 2 weeks in order to hold the dust mulch. It 
was found that those who cultivated worked their orchards over 
an average of seven times a season. 

One or more of the following implements were used after tne plow: 
The disk harrow, roller, spring-tooth, spike-tooth, or light-draft 
harrow. Table X gives the average day’s work, with the cost per 
acre for the above-mentioned implements. 

METHODS OF FERTILIZING. 

Closely allied with the cultural practice is that of fertilizing. 
One hundred and sixty-seven orchardists tilled annually and used 
some kind of fertilizer$ 44 used barnyard manure; 60 barnyard 
manure and a cover crop; 38 barnyard manure, commercial fertilizer, 

and a cover crop; 19 barnyard manure and commercial fertilizer; 
and 6 a cover crop. Not all of these men, however, made such use 
of manure or fertilizer an annual practice. 

TABLE X.—Average time required and cost for different cultural operations in 
bearing apple orchards with a crew of one man and two horses (western 
New York). 

Acres in Cost per 
Implement. 10 hours. acre. 

GU erh Vea oO ss see ea eR eg eee meee eres ata Ne es 5 ban ne aetee 1.98 $3. 00 
Bore! eo eS ee A Ses as Se ee SES EE SES Sian oa a ee ee het eae ee 12. 07 - 45 
AS Ke 29. five a Straten Be oe CS ey BRST Re eae oe ee a Rn STD 7.03 . 84 

Spring-toothiharr ows sie Ase SHR Ne ae Sie earn min Nc Pr teers aaa tIG an 9. 67 57 
Spike=tooth harrow 2 iste eee os cre ee rae a eae coe ee ey een eee 11. 53 - 48 

Orchards which were tilled annually (see Table XI) are divided 
into three groups—those which used (1) barnyard manure; (2) 

im 
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barnyard manure and a cover crop; (8) barnyard manure, fertilizer, 

and a cover crop. The majority of annually tilled orchards are in 
one or another of the above groups. The barrel yields per acre for 
these groups are 85.8, 85.6, and 86.4, respectively; the maintenance 
costs per acre $24.34, $26.85, and $28.35, respectively. The chief 
differences are in the time spent in pruning, cukivating, and spray- 
ing. The handling costs were about the same in each group, respec- 
tively, $25.85, $26.42, and $28.74 per acre. The material and fixed 
costs per acre are $76.72, $85.37, and $93.52, respectively. These 

variations in costs are due chiefly to differences in the estimated 
valuation of orchard land, the apple-building charge, the cost of 

spray material, manure, and fertilizer. The total net cost of pro- 
duction per acre was $113.67, $125.64, and $133.47, respectively, 
making a net cost of $1.33, $1.47, and $1.54 per barrel. With yields 

approximately the same and the cost of production increased by 
more intensive management, the net returns per acre were least 

from the orchards in group 3. 

TABLE XI.—Average maintenance, handling, material, and fixed costs per acre 
for orchards, grouped according to methods of fertilizing (western New 
York, 1910-1915). 

Group | ereup Group Group 

Group | 2.— Mae Group| 2.— a 
1.— Ma- nure 1.— Ma- a Be 

Items. Ma- Bure ferti- Ttems. Ma- nuUre | fertiliz- 
aure and lizer and || ues er and 

(44 rec-| cover Caner (44 rec-| cover wi 
ords). | (60 rec- 38 ords). | (60 rec- 38 er 

ords). Sree) ords). (8irec- ords). ords) 

Yield per acre (barrels)..-| 85.8 85. 6 86.4 | Materiai and fixed costs: ¥ 
Value apple orchard per femme lM GETCS Garena eects $21.67 | $26.58 | $27.13 

BCES oe Berane ato aie $434.00 |$532.00 | $543.00 | | Apple building charge... sole eeel66 3.31 
Bgurpmentin ass eeeee| 3. 03 3. 54 3. 02 

Maintenance costs: Maxes Ge sen ees ate Baer 200 2. 46 yaa 
Mamiinin one sacs | = 2.30 2.31 2. 26 WS UrAn Cosa tae see -40 -38 - 49 
(ROR ti Z itt Cea eee ea here eee ee 49 Spray material......... | 8.56 9.33 8. 32 
TUNING ssa ee Sere See t 4.99 4. 54 DyO le |e Gasian CuO ere eee | -ol . 62 BOS 

IS TUS Sea aos See ee 2. 20 1.95 2. 23 Manure) eee seer eee | . 9.84 8. 51 10. 67 
Blowines Eo Fe GOT 25647 | Rertilizer 9:25 es. agi ll Past Ugo 5. 60 
Cultivating 5: ca. 4.7 5. 32 4.78 Barrel stag Ge cease | 30.20 | 30.42 30. 18 
Mhinwingess=— 225 ee -49 1.39 MALE SO re OOO Cs meme aaa ee sa |ice ee ace 1. 87 2. 16 
BRODPINGeae sess aes a|) 67 . 69 74 
Miscellaneous---...---- 06 04 =10 Total material and 
SON CLEC 20) 1 ae oe en oe - 63 . 65 fixed cost peracre.| 76.72] 85.37 93. 52 
INL i 2a ae . 04 - 09 - 08 Total material and 
Dormant spray..---... 2. 03 2.13 1. 88 | fixed cost per bar- 
Summer spray--.--...-- 3.96 | 5.03 5.13 | Te ee some ance . 89 1.00 1.08 

Total maintenance | Total cost per acre. .| 126.91 | 138.64] 150.61 
cost per acre... -- 24.34 | 26.85 28. 35 | Totalcost per barrel} 1.47 1.62 1.74 

Total maintenance ; | - 
cost per barrel... . 28 Soil .33 || Credits: . 

Pet @ullicredit =.=" --= 13.05} 12.52} 16.95 
Handling costs: Pasture credit.......... sll? -48 she 

Station hauling..-.-.... 4, 48 4. 87 4.62 |) 
Other hauling. ......... 1523 . 61 - 62 | . Totalcredit peracre} 13.22] 13.00 17. 07 
TEAC TY temps page SU are T2507 | 12510 13.78 || Total credit per bar- 
Sorting and packing....| 6.13 7.05 7. 46 Tels Sea ees! .14 ald .19 
Culhlahors. secs -2 = S 1. 94 ia 2.26 || Total net cost of produc- 

|| tion per acre........... 113.69 | 125.64 | 133.54 
Total handling cest | Total net cost of produc- 

POT ACKEN sa set 25.85 | 26.42) 28.74 || tion per barrel.....-._.. 1.33 1. 47 1.55 
Total handling cost | Returns per acre......-.- 188.76 | 188.32 | 190.08 

per barrel © 222 --=- 30 Bil .33 || Net returns per acre...... 75.07 | 62.68 56. 54 
1] J 
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The amount and frequency of manurial application is governed 
to a large extent by the type of farming practiced. As already 
stated, diversified farming is the most common type in this area. . 
Fruit, however, is one of the chief enterprises. On account of the 
small number of live stock kept and the lack of other sources of 
supply, but a small"amount of manure is available, and it was found 

that only 17 growers in group 1 were able to apply such fertilizer 
each year. The remaining men were fairly evenly divided into those 
who apphed manure to the entire orchard every other year or to 
one-half, one-third, or one-fourth of their orchard each year. In 
group 2 somewhat similar methods were used, such as cover-cropping 
each year, with manure applied to the entire orchard every two 
years, or to one-half, one-third, or one-fourth of the orchard each 
year. Variations of a similar nature were also found in group 3. 

The highest average yield, 104.9 barrels per acre, was for 13 
orchards in group 2 that were annually manured, tilled, and sowed 
to a leguminous cover crop. Their net cost of production was 

$143.85 per acre, or $1.37 per barrel. Their average net returns 

were $86.93 per acre, which was the largest from orchards which 
were annually tilled. Considering all the orchards which were an- 
nually tilled, regardless of the method of fertilizing, the maintenance 
cost ranged from $20 to $32 per acre, depending upon the intensity 
of cultivation and the time spent in pruning, spraying, fertilizing, 
and minor operations. The handling costs per acre on these orchards 

ranged from $21 to $31. The material and fixed costs ranged from 

$64 to $100 per acre. There was considerable variation in all costs 
considered under this heading, particularly in interest on the esti- 
mated valuation of the apple orchard, taxes, insurance, etc. The 
total net cost of production for these orchards. ranged from $99 to 
$145 per acre, while the net returns were from $47 to $87 per acre. 

The maintenance cost per acre for the 11 orchards in sod was $14.80, 
or 19 cents per barrel. The average yield on these orchards was 77 
barrels per acre. The handling cost per acre was $21.62, or 28 cents 
per barrel, while the material and fixed costs were $63.90, or 83 
cents per barrel. The total net cost of production of these orchards 
was $82 per acre, or $1.06 per barrel. The net returns were $87.62 

per acre. A credit of $5.55 per acre was allowed on these orchards 
as the estimated value of the use of the orchard as a pasture. In 
but few instances were the cultivated cover crops pastured, and such 

credit was small. 
All the sod orchards at the time of this investigation were in good 

physical condition and appeared to be in as healthy a state as those 
“which were cultivated. However, no account was taken of the 
‘amount of foliage, root growth, dead wood, condition of fruit during 
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the growing season, and keeping qualities of the apples, all factors 
of more or less importance to the commercial grower. 

PRACTICE WITH MANURES. 

Ninety-three per cent of the growers visited in western New York 
make a practice of applying farm manure to their orchards. Of 
these, 60, or 29 per cent, manure their entire orchard each year, and 

_ 51, or 25 per cent, manure a portion of their orchard each year, and 

45, or 22 per cent, manure their entire orchard every other year. 

TABLE XII.—IJnfluence of farm manure on yields. 

Tons per year. 

5 and si 
mations 5 to 9. Over 9. 

Number of records...........-..---------- SiS a Re nea eties es en nin S erie 29 12 
Monsiofamanure. per acreee sser eee ccc cena ee eae chic es ee size nice eelere 3. 62 6. 92 12. 80 
Warcldiioarncls enor ee en ee i oh Pe aa 82.7 89. 4 99.5 

Table XII shows the influence of farm manure when used alone, 
regardless of method of tillage. As noted above, the apple growers 
of western New York often make a practice of keeping live stock 
solely because of the need and value of the manure as a fertilizer. 
Not enough stock is kept on the average farm to produce the manure 
necessary for crop and orchard land: A few men who are situated 
near small towns are able to get more or less manure from town 
stables; others attempt to rely on manure shipped by the carload 
from the stockyards at Buffalo. 

The rate of application per acre varies from 24 to 25 tons. The 
larger amounts are applied where orchards are not manured each 
year. There is also some difference in the amounts applied annu- 
ally in each county. In Ontario County, where the percentage of 
the farm in field crops is comparatively high and the amount of 
stock kept comparatively large, more manure is applied per acie 
than in the other counties in question. Furthermore, in the lake 
counties the peach, cherry, plum, and other fruits may need manure, 
so that there the apple orchard stands to get a smaller percentage 
of available manure than in Ontario County. 

Green cover crops serve as a substitute for manure. Where there 
is a Shortage of manure, some growers make a practice of using a 
cover for a year or two, plowing it under, working the orchard up 
well, and in the following year making a heavy application of barn- 
yard manure. 

162274°—20—Bull. 8513 
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Sixty-six per cent of the farmers visited use a team and one man 
for hauling manure to the orchard. Some men place the manure in 
piles throughout the orchard and spread it at a later time. A more 
common practice, however, is to spread the manure from the sled or 
wagon as it is hauled. Manure is spread some distance away from 
the trunks of the trees, more often between the rows. Forty of the 
growers used manure spreaders. 

The application is made at any time during the year, most of the 
manure, however, being applied during the fall and winter. A 

bobsled seems to be a very satisfactory means of hauling. 

TABLE XIII.—Average expenditure per acre in applying manure (crew, one man 
and two horses, with wagon or with spreader). 

Material| Total 
cost. cost. 

qx 

—<$<$——$ | ————— | 

ENTS OFT ee a ee ee 20 

NiHfecunties st fons Onn ee 

With wagon: 
Waynes oe Salis 21} 1.79] 8.52] 17.04] $426] 8.74] $15.30| $19.56 
Ontario. <2 e: 17} 238] 7.08-}--14.16] 3.541 876] 15.33| —18.87 
Muncoe eee oe ee | 20! 2.06! 7.93 | 15.86} 3.96] 9.33] 16.331 20.29 
Oripasisse oe ee 99| 1.31] 822] 16.44] 411] -9.77| 17.10| 21.21 

1.36| 870 | 17.40| 4.35] 9.90] 17.32] 21.67 

| With spreader; All counties...___| 26 | 2.46} 5.43] 10.86| 2.72| 8.07 | 14.12 | 16. 84 

Table XIII gives the average time and material required and total 
cost of applying manure with one man and team in the several 
counties. The average cost per acre for 133 orchards was $3.81 for 
labor and $15.93 for material (9 tons), or a total acre cost of $19.74. 
Considering the average yield for these men, the actual cost would 
be 23 cents per barrel. It appears that the spreader is the more 

economical means of applying manure. <A crew of one man and two 
horses with a spreader, applying 9 tons per acre, will cover nearly 
2 acres in 10 hours. 

COVER CROPS. 

Cover crops as a source of humus and nitrogen appear to be more 
appreciated by the western New York fruit growers now than at 
any time hitherto. Since the limited amount of manure produced 
on the average farm in these districts is used to a large extent on 
crop land, the growing of cover crops and turning them under, 
giving a supply of humus to the soil, making more plant food avail- 
able, improving the physical condition of the soil, and to some ex- 
tent conserving plant food, is almost essential to the well-being of 
the orchards. Such practice is specially desirable on the heavy clay 
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soils of some sections of the Apple Belt, which, if not given proper 
care, become stiff, bake, and are very hard to handle. 

The most commonly used leguminous cover crops in this area are 

red clover and vetch, while the nonleguminous creps are rye, buck- 
wheat, oats, barley, wheat, rape, and cow-horn turnips. It is an 

advantage if the cover crop grown is a legume, since legumes meet 

both humus and nitrogen requirements. 5 
Clover is the legume most often used. Usually from 15 to 20 

pounds of seed per acre is sown. Both medium and mammoth are 

grown, the latter being the more popular. It has customarily been 
sown from July 15 to August 1, though of late growers have been 
sowing cover crops as early as June 15. 

Hairy vetch seems to make a very suitable cover crop. When 
sown alone from a half bushel to a bushel of seed is used per acre. 
Vetch lives through the winter and for this reason serves to prevent 
washing and leaching due to excessive precipitation. The high 
price of seed is often considered an objection in the use of this cover 
crop. 

The most popular nonleguminous cover crops grown in the orch- 

ards of this section are buckwheat and rye. Usually from one 
half to one and a half bushels of the former and three-fourths to 
two bushels of the latter are sown per acre. Buckwheat is usually 
sown before September 1. Rye, when used as a cover, is sown late 
in September or October. However, it can be sown at any time 
between July 15 and October 15. Rye usually makes a rapid growth, 
and it is necessary to get on the land with the plow Very early in 
the spring in order to avoid difficulty in turning it under. Rape 
and turnips are ordinarily used in combination with other crops, 
generally clover, sometimes buckwheat or oats. Cover crops are 
used to a considerable extent thus in combination, clover usually 
constituting one member, together with such crops as cow-horn tur- 
nips, rape, barley, vetch, buckwheat, or oats. In combination pro- 
portionally less seed of each crop is usually sown. 

Tt is often difficult to get a stand of a cover crop in many of the 
bearing orchards, owing to shade, so that many growers allow their 
orchards to grow up to weeds during the latter part of the summer. 
Many orchardists depend upon chickweed and think it nearly as 

valuable as any nonleguminous crop that could be used. 
Within the last few years growers have been putting in their cover 

earlier than they used to, in order to insure a good stand before win- 
ter, and it seems to be more and more the general opinion that this 
should be the regular practice. The time to sow a cover crop de- 
pends upon the cover to be sown and the character of the season in 
which it is being used. With sufficient moisture present in the soil, 
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other things being equal, the seed is sown earlier than in a dry 
season. 

One hundred and thirty-two, or 60 per cent of the growers, sowed . 
cover crops; 85 of this number sowed the entire orchard every year; 
11 every other year. The remainder sowed cover in a portion of 
their orchard each year, or seeded all the orchard once in two to five 
_years, allowing the cover crop to remain down for a short period. 

Forty-three of these growers used clover alone and 26 buckwheat. 
Forty-seven used a combination of cover crops, 36 of this number 

using clover as one part of the combination. 
A man will usually broadcast between 15 to 20 acres in 10 hours. 

The average of 118 growers for sowing broadcast was 17 acres per 
day at a labor cost per acre of about 14 cents. After a cover crop is 
sown it is usually the practice to harrow it in. Where a team and 
man are used for this purpose the average cost per acre is about 50 
cents. 

PRUNING. 

Pruning is done annually by 77 per cent of the growers considered 
in this investigation; 60 per cent prune their entire orchards each 
year. | 

Pruning is usually done during the winter or early spring months 
before any tree growth has taken place. Growers who prune each 
year usually follow an open-head system on the winter varieties such 
as Baldwin, Rhode Island Greening, and Tompkins King. Ways of 
pruning differ shghtly with each variety, and each tree presents a 
problem of its own. With most varieties annual pruning means the 
general thinning-out of the tree, all dead wood and interfering limbs 
being removed. The Twenty-Ounce and Northern Spy are handled 
differently on account of the nature of their growth. The Twenty- 
Ounce is not pruned with the open head because of:danger of sun 
scald of the main limbs, which is often followed by the New York 
tree canker, which kills the main limbs, and eventually the tree. The 
Northern Spy is usually allowed to take its own course with little 
or no pruning. 

There are some differences in pruning practice among the several 

counties. About 70 per cent of the growers in Wayne and Ontario 
Counties pruned their entire orchards each year, while in Orleans 
and Niagara Counties less than 50 per cent followed this practice. 
This difference may be due partly to the fact that the latter growers 
have other tree fruits (Table IV) that require their attention, such 
as the peach, pear, and cherry. Many believe that pruning every 
other year reduces the annual wood growth and is the better method. 
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TaBLtE XIV.—Average time and cost for pruning 218 orchards, western New 
York, 1910-1915. 

Cost. 

Number} Acresin| Trees Trees Meat 
County. of in per Age. | in 10 Roars t 

records. | orchard.| acre. hours. Per Per Per 
acre. tree. barrel. 

Weawne psc ee 44 13. 88 35 36 14 32.05 | $6.41 | $0.1831 | $0. 0876 
Ontano eases ee 42 11. 31 33 36 12 33. 81 6. 76 - 2048 . 0725 
Monroe: 2 eos. sei: 47 13. 31 36 41 16 28. 22 5. 64 1567 . 0661 
Orieans= - sess ee 50 17. 04 34 44 14 30. 41 6. 08 1788 . 0700 
Niagaiais sate cc oss ios 35 13. 97 37 39 ll 36.18 7. 24 1957 . 0889 

All counties...... 218 14. 00 35 40 i4 31. 85 6.37 . 1820 . 0757 

Table XIV shows a summary of average expenditures for pruning, 
with tree and barrel costs. A man will prune, on an average, 14 
trees in 10 hours, making an acre cost of $6.37, a tree cost of $0.182, 

and a barrel cost of $0.0757. The annual pro rata pruning cost per 
acre is $4.85, or 20 per cent of the total net maintenance cost, or 4 

per cent of the total net cost of production. 

TABLE XV.—Average pruning cost for different commercial apple-growing areas. 

Numb Cost. 
ere “Ur | Ageof | Trees | Treesin| Hours 

Je orchard. | ttees- | per acre. | 10 hours. | per acre. 
; Per acre.| Per tree. 

Western New York.........-..-- 218 40 35 14 31.85 $6.37 $0. 182 
Wenatche Valley, Wash.!.... 87 11 81 19 40.31 10.08 
Yakima Valley, Wash.?...-....- 120 13 7 14 52.55 13.14 -179 
Hood River Valley, Oreg.3...... 54 12 72 3 24.36 5.48 -076 
Western Colorado 4.........-.-. 125 17 7 14 53.67 18.7 -254 

1 Dept. Bul. 446. 2 Dept. Bul. 614. 3 Dept. Bul. 518. 4 Dept. Bul. 500. 

Table XV gives a comparison of the number of trees pruned per 
day and the cost per acre in western New York and four other apple- 

growing areas, Wenatchee Valley and Yakima Valley, Wash., Hood 
River Valley, Oreg., and western Colorado. It should be borne in 
mind that in these areas there are different varieties and conditions, 

and the trees are considerably younger and also are set very much 
closer together than in New York. 

Summer pruning is not practiced by the growers in western New 
York. Past experience has taught them that it is not practical. 
Many of the growers make a practice of pruning a portion of their 
orchards each year; some prune heavily one year and hghtly the 
next. The size of the orchard seemingly has little effect on the time 
required for pruning. 
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BRUSH DISPOSAL. 

There are several methods of cleaning up brush. Ordinarily 
_ where large limbs are removed, the finer brush is cut from them and 
the larger pieces used for firewood. Practically all other brush is 

burned in the orchard. Often there are vacancies where one or 

more trees have been removed at some time, and this allows suffi- 
cient space for burning. The growers use either sleds or low truck 

wagons for hauling brush. Crews of one, two, or three men are used 
for loading. Many growers use on the sled a large rack, which 

can be turned over easily to dump the brush on the fire. It is not 

unusual to find a grower using one or two 12- or 15-foot poles held 
3 to 4 feet apart by 2 by 2 strips, and drawn by a team. This 
device serves as a rake, the brush gradually collecting across the 
poles. When a load is gathered it is drawn to the fire and dumped. 

Often it is impossible to burn the wood early in the spring, in 
which case it is placed in piles at convenient places until dry. Some 
men make a practice of placing the trimmed wood in piles close 
to the trees as they prune, so that it will be easy to collect at the 
time that the brush is burned. A few men have homemade brush 
burners. ; 

Ninety-two of the growers, or 42 per cent, use a crew of two 
men and two horses, and 54, or 25 per cent, use a crew of three 
men and two horses in disposing of the brush. 

Niagara County shows the highest acre charge ($3.34), and Mon- 
roe County the lowest ($2.50), making a cost per barrel, respectively, 
of 4 and 3 cents. 

THINNING. 

Thinning is not an annual practice with the majority of apple 
growers in western New York. A few men do a little every year. 
Generally speaking, thinning is practiced by commercial apple 
growers only during the season of large crops or of aphid infesta- 
tion. Since the western New York apple grower is to a great extent 
a producer of field crops and fruits other than apples, much of his 
time is necessarily taken up with general farm work, so that, how- 
ever anxious he might be to produce a fancier apple than he is now 

giving the public, he is somewhat handicapped in this regard by the 
demands of other equally important enterprises. There are in each 
county and community, however, fruit men who devote the greater 
part of their time and energies to the production of the apple. 

Very few of the apples on trees of the age considered in this 
bulletin can be thinned from the ground or stepladder, and thus 
thinning here presents a difficulty unknown in the Northwest. The 
use of an 18- to 25-foot ladder is necessary in most orchards. When 
it is considered that in a season of large crops the trees yield from 
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5 to 20 barrels and often more, the amount of labor necessary to do 

thorough thinning is obvious. The average grower removes a con- 
siderable amount of overabundant and aphid apples and depends 
upon props to hold up the remaining crop and keep the limbs from 

' breaking. In the case of the younger bearing orchards thinning is 
more common than with the old orchards, the trees being smaller 
and the labor difficulties not so great. 
Thinning does not seem to affect the quantity or regularity of 

apple production, although where trees bear well the fruit remaining 

on trees may be thus increased in size and color. 

Probably, if other farm work did not interfere, more thinning 
would be done; however, only 19 per cent of the growers considered 

in this investigation followed this practice. The actual cost was 
$4.63 per acre or $0.05 per marketable barrel. The labor required 
for this work was 23 hours per acre. 

PROPPING. 

Propping is governed to a great extent by the amount and method 
of pruning, by the size of the apple crop, and the thoroughness with 
which thinning is done. Propping is a more common practice than 

thinning among the growers throughout western New York, being 
reported by little over 50 per cent of the men considered in this study. 

Board props 1 by 2 or 1 by 3 inches and of lengths varying from 
8 to 15 feet are very often used. It is not uncommon to see rails 
formerly used in an old-fashioned worm fence serving as first-class 
props. The actual cost for this operation was about $1.40 per acre, 

or 4 cents per tree. 

SPRAYING. 

Spraying was introduced into New York State about 1890, just 
after apple scab and insect pests became so prevalent in western New 

York that it looked as if the apple business were doomed. Bor- 
deaux mixture was the fungicide first used and Paris green the 
insecticide. About 1900 lime-sulphur began to replace the Bor- 
deaux mixture. Up to this time Bordeaux had caused considerable 
damage at different times by russeting the fruit. With the intro- 
duction of lime-sulphur this, to a great extent, was eliminated, 
though under certain weather conditions a heavy application of lime- 
sulphur, either commercial or homemade, is more or less dangerous. 
Bordeaux mixture, either the Bordeaux paste or similar mixtures 

containing a different percentage of copper sulphate, and sold under 
trade names, is still used by a few growers. Lead arsenate, both in 

paste and powder, is used as an insecticide. Tobacco extract has 

been used and is gaining favor among the growers because of its 
success in the control of sucking insects. 
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Spraying is perhaps the most important of all maintenance labor. 
Practically all orchardists in the five counties in which this investi- 
gation was made do some spraying each year. From three to six 

applications per season are made by the commercial growers. The - 
importance of this operation is shown by the bare fact that the labor 
cost is $6.80 per acre and $8.66 for material per acre, making a total 

of $15.46, or 13 per cent of the total net cost of production. The 
tree cost for spraying is 44 cents. This, however, does not include a 
machine charge. 

Gasoline-power sprayers are used by practically all growers. This 
outfit usually consists of a 24 to 34 horsepower engine, with a 100- to 
300-gallon tank. The machine and tank are usually hauled on low 
truck wagons. Either a crew of two men and two horses, or of three 
men and two horses, is used in spraying. Where two men spray, one 

ordinarily tends the engine and sprays from the ground, while the 
other man drives and sprays from the top of the machine or tower. 
Where three men are used, one man drives, and the other two do the 
spraying; sometimes one of these men is in the tower. Two leads of 
hose, usually about 50 feet in length, with pipe or bamboo spray 
poles, are used. ‘The pressure is usually from 125 to 250 pounds. 
Many outfits carry spray towers, for without a tower it is impossible 
to make a thorough spraying of the tops of some trees. 

Within the last year or two a new type of outfit, with considerably 
more power than that of the old type, has been put on the market. 
Many fruit growers believe that this system will revolutionize spray- 
ing. ; 
Dusting with a mixture of sulphur and some form of insecticide 

has been tried in this part of the country experimentally, and to 
some extent by growers, during the last three or four years. 

DORMANT SPRAY. 

“Dormant spray” usually refers to spraying prior to any tree 
growth, during the months of March and April. However, within 
the last few years there has been a tendency to delay this early spray 
until the fruit buds begin to show the tips of the first leaves, or even 
as late as when the leaves are one-fourth to one-half inch in length. 
This spray is termed “ delayed dormant” or “semidormant.” At the 
time of this investigation no particular distinction was drawn between | 
the growers who made a dormant and those who made a delayed dor- 
mant spray. The delayed dormant spray is perhaps the one most 
generally used. The exact time of application, of course, will vary 
with the season; it is ordinarily applied during the latter part of 

April or early in May. Two hundred and six orchardists, or 94 per 
cent of the total number considered in this investigation, applied the 
dormant spray. Lime-sulphur, 32° Baumé, strength, 1 gallon to 8 
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or 12 of water, is generally used, though if San Jose scale is not 
present this spray is often applied 1 to 40. For the control of chew- 
ing insects many growers add to this solution from 4 to 6 pounds of 
lead arsenate to 100 gallons of material. Tobacco extract is often 
added, about three-fourths of a pint to 100 gallons of solution, to 
control aphids. An effort is made to cover the entire tree thoroughly 

j with spray material. The delayed dormant spray is applied for the 
control of scales, blister mite, aphids, bud moth, and cigar casebearer. 

= -* 

PINK SPRAY. 

The pink spray, as the name indicates, is applied when the apple 
blossoms are pink. The time of application of this spray varies to 
some extent with locality, owing principally to differences in dis- 

- tance from the lake, variety of tree, etc. Thirty per cent of the 
_ growers visited in this investigation applied this spray. Within the 

3 past few years this spray has been gaining in favor, for it usually 
comes at the time when the apple-scab infection may take place, and 
thus it serves as an effective protection against this fungus. Lime- 
sulphur is used, the strength varying from 1 to 35 to 1 to 50; that is, 
1 gallon of 32° Baumé lime-sulphur to 35 or 50 gallons of water. To 
this solution lead arsenate is added. When a few aphids are begin- 
ning to appear, tobacco extract is used in the delayed dormant spray. 

CALYX SPRAY. 

The calyx spray is considered the most important by all apple 
growers. It is usually applied when from one-half to three-fourths 
of the petals have fallen. Two hundred and fourteen of the growers 
visited, or 98 per cent, applied this spray. Lime-sulphur is used 32° 
Baumé, strength 1 to 40, together with from 5 to 6 pounds of lead 
arsenate to 100 gallons of solution. This spray is primarily applied 
to control the codling moth. However, red bugs, leaf rollers, and 

green-fruit worms are often doing damage at this time, so that the 
commercial apple grower may also use tobacco extract with the lime- 
sulphur and lead arsenate. If apple scab is present, or weather con- 
ditions are favorable for an infection, the lime-sulphur acts as ‘pre- 
ventive or control spray. 

is FOURTH SPRAY. 

The fourth spray is usually applied two or three weeks after the 
calyx spray. The method is similar and the material is of the same 
strength as for the calyx spray. The primary object is the control 
of the first brood of codling-moth larve. However, in the lake 
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region a great number of larve appear late in June and early in 
July. These latter larvee cause serious losses of fruit, owing to so- 
called “side worm entrance.” ‘The control of this pest is extremely 
difficult. This spray also acts as a means of control if apple scab is 
present. 

FIFTH AND SIXTH SPRAYS. 

A fifth spray, or second codling-moth spray, is often made during 

the latter part of July or the 1st of August. 
The sixth spray, occasionally made on late varieties, usually occurs 

from the middle to the latter part of August. In both of these 
sprays lime-sulphur, 32° Baumé, strength 1 to 40, and lead arsenate 
5 to 6 pounds to 100 gallons of solution, are used. 

TABLE XVI.—Comparative labor and material costs per acre when homemade 
and commercial lime-sulphur solutions are used in spraying bearing orchards 
(western New York). 

Num- Gallons. Labor. Cost per acre. 

ber of 
grow-| Trees | Acres { 
ers per |in10 

mak- | acre. | hours Per Per | Man | Horse] La- | Mate- Total 
ing acre. | tree. |hours.|hours.| bor. | rial. | ~ 0's 

sprays. 

Homemade solution: a 
Dormant spray...---..-- 57 36 4.41 | 278.97 eho 6. 68 5.84 | $2.21 | $2.67 $4. 88 
IAIN KAS PRAVAR semen eee 22 33 4.59 | 308. 94 9. 36 6. 57 5. 27 2.10 2.23 4.33 
Calyxasprayecmeces eee eee 60 35 4.13 | 290. 54 8. 30 Us PB 6. 11 2. 36 2.05 4.41 
Fourth spray...-.......- 21 35 4. 36 | 301. 34 8. 61 6. 74 5 107 2e2il 1. 96 4017 
IMMBAA PIO PN 5 sas ooooeouase 19 33 5.23 | 248. 67 7. 54 5. 06 4.20 1. 64 1. 70 3. 34 
Spxthisprayiecce css aoc se 21 36 3.65 | 293. 65 8. 16 7.38 6. 39 2.43 PRs Wil 4.54 

Commercial solution: 
Dormant spray.....-..-- 149 34 4.28 | 258.80 7.61 6. 21 5. 46 2. 06 4.41 6. 47 
IPA BOE ~ecouaocoudascas 43 35 4.03 | 273.48 7.81 6. 60 5. 73 2.18 2.38 4. 56 
ORIN PS GOR /scoooascouscos 154 35 4.13 | 268. 51 7.67 6. 35 5. 62 2.11 Pp Pl 4.42 
Fourth spray......--.-.- 42 35 3.88 | 266.65 7. 62 6. 69 6. 07 2.25 2.11 4. 36 
Fifth spray. ...-...:-.-.- 61 34 4.66 | 216. 39 6. 36 5.27 4.71 1. 76 1. 92 3. 68 
SEXthiSprayee eee eae 49 35 3. 89 8. 66 6. 71 6. 08 2.25 2. 56 4.8] 303. 25 

COMMERCIAL AND HOMEMADE LIME-SULPHUR COMPARISONS. 

One hundred and fifty-four orchardists, or 71 per cent of those 
visited, used commercial lime-sulphur, and 28 per cent used home- _ 

made lime-sulphur. (See Table XVI.) It was found that the ma- 
terial cost per acre was less where the homemade solution was ap- 
plied, although usually more material was applied per acre. The 
labor cost was about the same in both cases. 

It was impossible in this investigation to make a comparative 
study of the results from the use of the homemade and the com- 
mercial lime-sulphur. However, with equal care in preparation and 
application, it would seem probable that there would be little dif- 
ference between homemade and commercial solutions in fungicidal 

_value. 
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COMPARATIVE EFFICIENCY OF DIFFERENT-SIZED SPRAYING CREWS. 

TABLE XVII.—Comparative labor and material cost per acre for spraying with 
different crews (35 trees per acre). 

Per Gallons. Labor. Cost per acre. 
cent of | Acres 
growers} in 10 
using | hours. Per Per Man | Horse Mate- 
spray. acre. tree. | hours. | hours. eon: rial. Rove 

2-2 crew: 
Dormant spray......--- 89 3.94 | 283.89 8.11 6.09 6.09 | $2.13 | $4.36 $6. 49 
Pink spray ..-.-- Sao es 24 3.96 | 327.26 9.63 6.02 6.02 2.11 2.85 4.96 
Calyx spray....-......- 95 3.89 | 292.96 8.37 6.18 6.18 2.16 2. 43 4.59 
Fourth spray.....-----. 27 8.88} 275.86 7.88 6.07 6.07 2.12 2.10 4.22 
Fifth spray......-.----- 34 4.48 | 248.81 7.32 4.88 4.88 1.71 2.11 3.82 
Sixth spray.-.-....-...- 35 3.70 | 309.38 8. 84 6.51 6.51 2. 28 2.58 4.86 

3-2 crew: 
Dormant spray......... 94 4.73 | 240.78 6.88 7.06 4.71 2.12 3.48 5. 60 
Rinks prayers eter. 34 4.52 | 248.88 7.32 7.78 5.19 2.33 1.87 4.20 
Calyx spray......-.- ate 95 4.50 | 252.38 7. 21 7. 66 5.11 2.30 2.01 4.31 
Fourth spray =a 27 4.35 |- 268.72 7.46 8. 22 5.48 2.47 1.91 4.38 
Fifth spray........- Be 37 5.39 |} 185.36 5. 62 5.98 3.99 1.79 1.48 3. 27 
Sixth spray......-....-. 26 4.16 | 299.80 8.33 8.4 5. 60 D252 2535 4.87 

Prior to 1916, 50 per cent of the apple growers visited used a 

crew of two men and two horses for spraying, while 40 per cent 

used a crew of three men and two horses. (See Table XVII.) It 

was found that in each county the 3-man, 2-horse crew sprayed 

more acres per day than the 2-man, 2-horse crew. More material 

was applied per acre and per tree with the crew of two men and 

two horses than with the larger crew, and the labor costs were about 

the same. Thus ordinarily the 3-man, 2-horse crew is to a consid- 
erable extent the more economical. 

TABLE XVIII.—Summary of annual spraying expenditures per acre (1910-1915). 

| 

Wayne. | Ontario. | Monroe. | Orleans. | Niagara. ee: 

Labor: 
Manesh Ours serie oe eee es ee 18. 28 18. 71 20. 39 23.02 21.98 20. 50 
ELOTSCHNOUTSs 2222 See ace ees eee 14.97 . 15.32 18.92 20. 62 19.77 17.96 

Material: 
Gallonsiperacretses cece ss- sees eee 610. 14 876. 67 839.62 | 1,005. 01 997.17 863. 67 
Gallons sper trees. 25. = 222252222 17. 43 26.81 Damon 29. 56 26.95 24. 68 

Cost per acre: 
ADOT eee ee ore Roe $5. 90 $6. 04 $6. 92 $7.70 $7.36 $6. 79 

Materia lees tp ee Sn eG 5.94 8. 28 8.51 70 9.83 8. 66 

Ris SS Le oe ee eS i a ey | PRS 18.40} 17.19] 15.45 

Cost per tree: - 
a ORS eats ee tea. a eee Leese . 1686 . 1888 . 1922 . 2265 . 1989 . 1940 
Waiter a) lacus etre ee ee . 1697 . 2588 . 2364 3147 . 2657 . 2474 

Tels Sato ee eae 3383 | - .4476|  .4286 Spam) en aede | 4414 

Table XVIII gives an annual summary of the spraying expendi- 
tures per acre. 
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APPLYING MATERIAL WITH A “SPRAY GUN.” 

The “spray gun” for applying liquid material was introduced in 
1916 and is now in general use among the fruit growers of western 
New York. The shortage of labor and introduction of dust as a. 
fungicide and insecticide had much to do in bringing about its use. 

The gun was introduced after the completion of the principal part 

of this study, but it has had such a marked effect on labor require- 
ments that it has seemed advisable to show the amount of spray 
material applied, the time required, and the total cost of spraying 
with this new method. In this area practically all spray crews now 
consist of two men and a team. One man does the driving, the other 
apples the material with the gun. 

Material and labor costs have advanced since 1915. Commercial 
lime-sulphur, which formerly cost the farmer 14 cents, now is 18 
cents per gallon, while lead-arsenate paste has advanced from 8 cents 
to 15 cents per pound. Man and horse labor which formerly figured 
at 20 and 15 cents per hour, respectively, are now 30 and 20 cents 
per hour. : 
By considering Tables XVII and XIX it will be noted that, owing 

to the use of the gun, approximately 40 per cent less of the diluted 

material is now being applied per acre than formerly, thereby de- 
creasing the hours of labor. However, owing to increased labor and 
material costs per unit, the total cost of spraying remains approxi- 
mately the same. 

There is some question in the minds of many growers whether the 
new method is as efficient as the old. More or less injury to foliage 
and fruit has resulted, and many claim the codling-moth larve are 
not as well controlled as by the old method. From observation, 
however, it would seem that the greatest factor in obtaining good 
results is the man behind the gun. Some growers think they will 
return to the use of the pole and nozzles for the calyx spray, and 
sprays that are made on the foliage later in the season. 

Definite conclusion as to the superiority of this new method over 
the one formerly used can not be drawn until the gun has been in use 
for a longer period. 

TABLE XIX.—Labor and material cost per acre (35 trees) for spraying with a 
crew of two men and two horses, with the use of a spray gun (1919). 

Per Gallons. Hours per acre. Cost per acre. 
cent of 

Acres 

teen | ae ul : ours. er er a- 
making ere feces Man. | Horse.| Labor. ronal! Total. 
spray 

Delayed dormant spray..... 71 5.6 176 5 3.8 3.8] $1.90] $4.80 $6. 70 
IBINKISPLBy oo een ee eee 69 5.5 189 6 3.9 3.9 1.95 2. 80 4.75 
CalyxiSpraya...2 see eee 100 5.3 192 6 4.0 4.0 2.00 2.81 4.81 
“"Two-week spray............- 72 5.8 185 6 3.6 3.6 1. 80 2. 63 4.43 
PAUP SPL SPLAY cass on ccuee eee 33 AG, 171 5 3.9 3.9 1.95 2. 12 4. 67 
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TOTAL MAINTENANCE COST. 

The total maintenance cost for the 218 farms was $24.75 per acre, 
or 29 cents per barrel. Deducting a credit for the use of the orchard 
as pasture, there is left a net cost of $24.04 per acre. This is about 

20 per cent of the total net cost of production. 

HANDLING THE CROP. 

_ Handling the apple crop consists of picking, packing (whether in 
orchard or packing shed), hauling empty barrels to orchard and 

- packed barrels to shipping point or storage, and all necessary labor 
in handling the cull apples. 

There is considerable variation in the time required for handling 
the crop, according to method of management, distance the crop is 

hauled, and yield. 
The handling of the average crop in the orchards required about 

100 man hours and 30 horse hours per acre. This constitutes ap- 
proximately 56 per cent of the total man hours and 32 per cent of 
the total horse hours required per year in the production of an acre 
of apples in western New York. 

PICKING. 

Picking apples by hand was practiced by 209 of the growers con- 
sidered in this investigation, or 96 per cent. Nine orchardists in 
Wayne County shook their apples from the tree. Picking of the 
fall varieties usually begins with the Oldenburg about the middle 
or latter part of August, while the work on winter varieties usually 
begins with Rhode Island Greening about September 15. This is 
followed by the Tompkins King, which is generally picked about 
October 1; then come in order the Roxbury, Baldwin, Ben Davis, 
and Northern Spy. 

One picking is usually made for each of the varieties grown in 
this area, except the Oldenburg, of which it is not uncommon to 
make from two to four pickings, sorting for size and color. Occa- 
sionally fruit of the other varieties does not-ripen regularly and 
it is necessary to pick for size and color. 

As the Baldwin and Rhode Island Greening are the principal 
varieties grown, this discussion will be confined chiefly to them. 
Since a large percentage of these varieties is stored in common 
storage or cold storage, they are usually picked before they are ma- 
ture. Picking the Rhode Island Greening is usually begun when 
the seeds of the apple are beginning to turn brown, regardless of 

_ the size or color of the fruit. Ordinarily particular care is taken as 
to the time of picking and condition of this variety because of its 

_ tendency to scald in storage if not properly handled. 
Men, women, and boys are employed at harvest. Men generally 

do most of the picking. The half-bushel basket, 3-peck basket, or 
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canvas picking bag is used. Picking ladders vary from 20 to 30 
feet in length. | 

Day labor is figured at $2 per day, or 20 cents per hour. Contract 

pickers, or those working at a stipulated rate per barrel, receive from 

10 to 15 cents per barrel, depending upon the season and type of 
worker. The usual price is 123 cents per barrel with board and 15 
cents per barrel without board. 
When the crop is large, probably more apples are picked by the 

barrel than by the day. In small-crop years the fruit is sparsely 
distributed and the pickers do not care to work by the barrel, since 
often it is hard to make a fair wage. 

Picking by the barrel also necessitates an extra handling of the 
fruit, which many growers consider undesirable. However, many 
men who have had the same pickers season after season find it is 
an advantage to have their fruit picked by the barrel, for when the 
crop is large considerable money may often be saved by getting 
the fruit picked when in the proper condition and taken directly to 
storage. 

Prior to 1917 many of the growers in western New York depended 
upon transient labor for pickers. Where orchards were not far from 
the larger cities help could be easily obtained. 

Of the growers here considered, 123, or 56 per cent, had their 
apples picked by the day, while 86, or 40 per cent, had their apples 
picked by the barrel. In getting estimates the grower was asked to 
give the average number of barrels per day that the day or contract . 
picker would pick with a light crop and with a heavy crop, and an 

average of these two estimates was taken for each record. The day 
laborer picked on an average 20 loose barrels in 10 hours, while the 
contract laborer picked on an average 25 loose barrels in 10 hours. 

TABLE XX.—Number of barrels picked in 10 hours and cost per acre and per 
graded barrel. ; 

Day pickers. | Contract pickers. All picking. 

FS Ee = 
Cost. les Cost. ot Cost. 

2 2 —- 
. a # peptic ae ‘2 5 2 : 

Counties. 3 gf ae = = 
Ola 5 Hes S|) ; rou= 
maa} 2 S aa| & ir) aa} 8 rs 

4 18S = } = Aj 2 =) oO = 5 12a 5 ro) a 

sigma | 8 fh gale S48) See ee oe eee 
oOo | =] Ro! o | 3 Ho! fo) ~ = 3 no! 
Qo | = w ray > | g ke be o of = wy we 
Q | 3 oO eS) ®o iq 3 3) es) o | 3S O) a) 
 |D = Ge ae |p = ow ow jp = Ry ow 

: ee | Goel ue ae | ee ee ern rem era Bie 
Wayne AS ee 19} 20) 50.49/$10.10)$0.1472} 16) 26} 40.42/$15.11/$0. 1910 35| 23} 45.89 ae Se $0. 1688 
Ontariosseo- 2 36} 29) 58.20) 11.64] .1207 6} 21) 42.67) 13.11] .1760 42} 20} 55.98 - 1270 
Monroe:=— 22: 18) 18} 55.98} 11.20) .1449} 29) 25) 42.96] 15 46 -1712 47] 22) 48.17 2 = - 1620 
Orleans ee eb Fe 24) 24) 45.11] 9.02} .1059) 26) 26) 41.69] 15.61] .1768} 59] 25) 43.33] 12.45] .1434 
Niagara ss) > 26} 19} 58.12) 11.62] .1388 9} 25) 36.67] 13.41] .1795 35} 20) 52.61} 12.08) .1484 
All counties. ...] 123) 20} 54.11) 10.82) .1282} 86) 25] 41.39] 15.06 ES aca 22] 48.95} 12.57) - .1486 

a Nine men in Wayne County shake their apples from the tree. 
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There is considerable variation in the number of barrels picked 
per day by both day and contract workers. (See Table XX.) Men 
paid by the barrel pick between 30 and 40 barrels per day dur- 
ing heavy crop years. With exceptionally large crops, some men 
will pick as high as 50 to 60 barrels per day. The rate of picking 
will vary to a great extent with size of crop and of trees, distante 
trees are planted apart, mode of tree growth, and kind of ladders 

and picking utensils which the picker is required to use. 
When apples are picked by the day, the picker carries his apples 

to the sorting table, which is usually placed in a central position, 
so that all pickers carry their fruit about the same distance. Often 
when contract picking is done the barrels are placed near the trees 
from which the fruit is picked. Apples are placed in these barrels 
by the picker, who marks his barrels as they are » filled or has his 
tally card punched by the foreman. 

The average cost for picking by the day w was $10.82 per acre (yield 

84.4 barrels per acre) or 13 cents per barrel, while a contract picker 
picked at a cost of $15.06 per acre (yield 84.9 barrels per acre) or 
18 cents per barrel. The average cost, considering both methods of 
picking, was $12.57 per acre, or 15 cents per barrel. All labor in 
harvesting, except contract labor, is figured at 20 cents per hour. 
The picking cost was about 33 per cent of the total net labor cost, 
or 10 per cent of the total net cost of production. | 

It will be seen (Table XIX) that in Ontario and Niagara Counties 
the majority of growers visited picked their apples with day labor. 
In Wayne County there is a tendency toward day pickers, while in 
Monroe and Orleans Counties the growers depend to a great extent 
on contract pickers. 

SORTING AND PACKING. 

Sorting and packing are done in the orchard, barn, or packing 
shed (see figs. 6 and 7). Practically all apples are sorted and packed 
from a sorting table. The common sorting table is usually 8 feet 
in length and 8 feet in width, inside measurement. Some growers 
use a level table, from which all apples are hand sorted into baskets 

and then packed in barrels. 
As soon as the apples are picked in one section of the orchard the 

sorting table is moved to another. Many of the orchardists who 
pack in the orchard make a practice of hauling a few apples into 
a shed or barn, so that in case of unfavorable weather the packing 
will not be delayed. 

Prior to the passage of the New York State packing law apples 
were packed either “orchard run,” “number ones,” or “number 
twos.” ‘“Orchard-run” apples took in all sizes of apples above a 
minimum which might be stated by the buyer. “No. 1” apples 
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were 23 inches and over in diameter and practically free from scale, 

bruises, or blemishes. “No. 2” were apples which were below this 

« a] 

Fic. 6.—Picking, sorting, and packing apples in a western New York orchard. 

size and of a fair quality. In those days the pack depended mostly 
upon the farmer himself, or, if the apples had been sold to a buyer, 

Fic. 7.—Delivering apples in bushel baskets to packing shed, where they are sized on 

a mechanical sizer. 

upon his specific directions as to the pack he desired. Often the 
buyer furnished a packer to insure proper grading. Many times 
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apples were run into the barrel just as they came from the orchard, 
covered with burlap, and taken directly to the storage, there to be 
repacked when ready for market, according to the size and quality 
which the buyer might designate. 
Under the State law now in force the standard grades or classes 

for apples grown in this State when packed in closed packages are 
as follows: (1) New York Standard Fancy Pack; (2) New York 
Standard A Grade; (8) New York Standard B Grade; (4) New 
York Standard C Grade; (5) Unclassified. The minimum size of 
fruit in all these classes, including the unclassified. is determined 

Fig. 8.—A type of sizer used by many apple orchardists in western New York. 

by taking the transverse diameter of the smallest fruit in the pack- 
age at right angles to the stem axis. The minimum sizes are to be 
stated in variations of one-fourth inch, 2 inches, 24 inches, 24 inches, 
22 inches, 3 inches, 34 inches, and so on, in accordance with the facts. 

It is believed by many that the quantity of marketable fruit 
produced in New York will not be curtailed by this law and that 
its enforcement will prove of great henefit to the apple growers of 
the State. 

At the time of this investigation the majority of growers visited 
sorted and packed by hand in the orchard, though there was a grow- 
ing tendency toward packing in the packing shed or barn. Many of 
the growers were considering buying sizers (see fig. 8). The 
average grower has so small an acreage of summer or fall fruit 
that the majority of it is still hand sorted and packed. The sizer is 
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used to a great extent on the winter varieties, principally the Rhode 
Island Greening and Baldwin. No doubt within a few years the 
majority of commercial apple growers in these counties will be 
using mechanical sizers and packing a considerable amount of their - 
fruit in the packing shed or barn or in community packing houses. 
By referring to Table X-XI, it will be seen that the growers ot 

Orleans County sorted and packed their fruit most cheaply, while 
the average cost for these operations was greatest in Ontario 

County. Considering 188 growers who sorted and packed their own 
fruit, regardless of whether or not they used sizers, it required on 
an average 36.72 man hours for sorting and packing an acre of 
fruit. The total cost per acre for sorting and packing was $7.35, or 
9 cents per barrel. : 

TABLE XXI.—Average time and cost per acre for sorting and packing (iwestern 
New York, 1910-1915). 

Sorting and packing. 

See Cost. 
Ss 

pew Number | Barrels Men 
of in 10 os 

tecords. | hours. : Per Per 
acre barrel. 

BTUs 0 Us os a ae mee res a os eee I Se NaC 32 29 31.10 $6. 22 $0. 0856 
Ontanigs ee ace. ee a eet an | 34 25 46.18 9. 24 0981 
AW OTRIRG one ak eri ee Mee RANE tet ER Ok es Sean | 38 25 39.18 7.84 . 0920 
RTI GATAS Sere re ee Eee he Pe edo Te So 4a 28 33.30 6.70 0771 
SN TES Ho Ws eager ee At aera te pep gma Glee gs pi 35 26 34. 94 6.99 0859 

BMamepuTitios wane ee te orn ep 188 27 36.72 7.35 0872 

CULL APPLES. 

The solution of the problem of the disposition of cull apples has 
led to the development of one of the greatest of American by-product 
industries. Each year large quantities of these low-grade apples are 
used both for drying and for making cider. It often happens that 
western New York growers experience severe local hail or wind 
storms, injuring many apples and sometimes making windfalls of 
thousands of bushels of what would have been first-class marketable 
stock. In such cases dry houses and cider mills sometimes open for 
business very early, so that the farmer may haul in fruit which other- 
wise might be wasted. If the wind is severe enough to take off any 
great quantity of apples during harvest, all hands employed are 
usually turned to picking up the fruit. 

Scattered throughout the apple-producing counties of the State 
may be found several by-product plants (see fig. 9). A few years 
ago it was not uncommon for some of the growers to have drier kilns 
on their own farms. Apples in many instances were not picked, but 

| 
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shaken from the trees and used almost exclusively for drier stock. 
However, since the price of barreled fruit has advanced, the practice 

Fic. 9.—A small apple drier, Wayne County, N. Y. 

of shaking apples from the trees has become a thing of the past. 
Growers seem to find it more to their liking to sell this stock rather 

. Fig. 10.—Delivering cider apples in bulk to the cider mill. 

than dry it themselves. One often finds a farmer, however, who still 
dries his own stock and what other dryable fruit he is able to buy in 
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the immediate vicinity. The quantity of apples used for drying or 
cider varies from year to year. About one-third of the apples used 

Fic. 11.—Hauling a load of about 50 bushels of cider apples in crates. 

for these purposes are picked from the ground, the remainder being 

~ sorted out at packing time. 

Fic. 12.—Hauling barrels, 180 to the load, from the cooper shop to the orchard, 

Drier or cider apples are hauled in bulk, crates, sacks, or barrels 
(see figs. 10 and 11). The usual practice is to haul them in crates, 
delivering the apples to the factory and returning with the empty 
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crates. Very few of the cull apples produced in the lake counties are 
shipped outside of the immediate district. However, in Ontario 
County it is the practice of some farmers to sell this grade of fruit to 
a dry house at some considerable distance. This necessitates loading 
the apples into cars. | ; 

The price paid for cull apples varies with the season and the condi- 

tion of the fruit. The market prices of the by-products control, to a 
great extent, the price paid for culls. Late in the season, just prior 
to the time of picking, or during picking, this type of dropped apple 
may bring anywhere from 75 cents to $1.25 a hundredweight. When 
the crop is large and the price of barreled apples low, cull apples 
usually bring 25 to 35 cents a hundredweight. Within the last few 
years this grade of apple has usually brought from 50 to 75 cents 
per hundredweight delivered at the cider mill or drier. 

Fic. 138.—Hauling empty barrels to the orchard. 

Of course cider stock will not bring the price that is paid for drier 
stock. No separation was made of the prices received for cider and 
_drier stock, so that the figures here presented represent average prices 
of drier and cider stock together. About 25 per cent of the total 
yield of the orchards visited was sold as drier or cider apples. 

HAULING THE BARRELED FRUIT. 

Apple barrels are usually delivered to the farm by the cooper or 
dealer, no separate charge being made for hauling (see fig. 12). The 
cost of hauling barrels therefore does not appear as a separate item 



38 BULLETIN 851, U. S. DEPARTMENT OF AGRICULTURE. 

among those which enter into the cost of production, but is included 
under the cost of barrels. The barrels necessary for the crop are 
not usually all delivered at once, for the farmers do not ordinarily 
have enough storage room for them. Uusally enough are delivered 
and stored so that the grower will have sufficient to carry him 
through the first few days of apple harvest. The rest of the barrels 
are delivered later, and are usually unloaded in the orchard. 

Since some of the barrels are thus stored on the farm, it neces- 
sitates hauling them to the orchard at harvest time. This hauling 
is done by the farmer and is charged under “ other hauling.” How-_ 
ever, farmers often haul out each morning just enough barrels to 

Fig. 14.—Hauling a load of about 26 barrels to market, at a cost of about 2 cents per 

barrel per mile. 

last until one or more loads of packed apples are hauled to the 
storage or shipping point, depending on the teamster returning 
from storage or station to drive by the barn or shed and get more 
barrels. (See fig. 13.) 

Where apples are packed in a packing shed, some of the growers 
keep one man busy hauling the apples to the shed as picked. Either 

baskets, crates, or barrels are used for this purpose. This cost is 

also considered under “ other hauling.” 
There are different methods of hauling packed apples to the stor- 

age or market; generally the regular farm wagons are used. A crew 
of one man and team will haul from 20 to 35 barrels per load, 
depending upon the outfit. (See fig. 14.) A few growers haul the 

~/ 
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apples by auto truck. One hundred and ninety-three orchardists 
used teams for hauling an average of 23 packed barrels a distance 
of 2.26 miles at a cost of $4.39 per acre, or about 5 cents per barrel. 
The average cost per barrel per mile was a little over 2 cents. (See 
Table X_XIT.) 

Figure 15 shows a typical western New York apple cold-storage 
plant. 

Fie. 15.—A typical western New York apple storage. 

TABLE XXII.—4verage time and cost for hauling to the station when a crew of 
1 man and 2 horses is used (western New York). 

Mis Per acre. 

s - | Yicld | Load Cost : Cost per 
County. per of per (bar- per ees barrel 

erde acre. rels). | Man | Horse Cost barrel. ‘| per mile. 
hours. | hours. : 

WIA VINO Raa eee 33 72.5 24 8.58 | 17.16] $4.29] $0.0592 2. 68 $0. 0221 
Ontario: ee 30 90.5 22 8.66 | 17.92 4.48 . 0495 1. 82 - 0272 
MOnTOCs ase ee 46 85.9 22 8.67} 16.14 4.04 047 2.04 - 0230 
‘TI CANS ae ee 46 85. 8 24 8.80 | 17.60 4. 40 0513 Zeal 0204 
Nia Cara sees ee 3 82.1 20 9.70 | 19.40 4.85 0591 2. 26 0262 

Allcounties ..-__.. 193 §3. 8 23 8.77 | 17.54 4.39 0524 2.26 0232 

SUMMARY OF COSTS. 

TOTAL HANDLING COSTS. 

The total harvest labor cost for the 218 farms studied in western 

New York is $26.52 per acre, or 32 cents per barrel. Deducting the 

value of culls, there is a net cost of $12.06 per acre for harvesting. 

This is about 10 per cent of the total net cost of production. (See 

Table XXIII.) 
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Taste NXIII.—Summary of all labor costs (218 records, Western New York 
1910-1915, inclusive) .* 

| 
Wayne (44 rec- |Ontario (42 rec- |Monroe (47 ree- | Orleans (50 rec- 

ords; 86.8 bar- 

Item. 

Mamuatinorte see kc. eet cee cera 
Fertilizing .....-.-------------------- 

Plowing 

Sowine* cover Crops: --2.-2-2-4-2= +=: 
Harrowing Cover crop...------------- 
Mowing 
Donmant sSprayeenssse eee ee 
Summerispraycic-- sso ween oe 

Total maintenance labor cost.. - 
IPaSGuUre Credit. sess = seo eee 

Total net maintenance labor cost. 

Ie bil io) SiON ese ascescesennoanesuse 
Othemhawlinees sess eee eee 
Pickin 
Shake, pick up, and haul......-.-.-.-.-- 
Sort and pack 
Pick up and haut culls. ---------~--- me 

‘Total handling labor cost. . .---- 
C@ullicredity eee tees eee oe sepa 

Total net handling labor cost... - - 
Pole eta DOL COS eae | 

Item. 

Mamuning 252. s5—- 2: Sate BEN oes e.| 
Mertai7ang =. 2-22-2522 === = ae 

Plowing 
Othercultivating = =o sess. see 
AES FTN TNA Re ae ee ie eee eae 
Proppin: 
Mascellaneous: 6256 ssc" 2 ee sie eee 
Sowine(CoverCrop:--s- =) 5--e8-- === 
Harrowing cover pier NE ES a ees 
MOWING? ies Sidon et nape ee pea 
Dormant spray...... ereema Me CaN 
SUMM|{[ET SPlAVer soe eee se elie 

Total maintenance labor cost... 
Pasture credit... 

Total net maintenance labor cost. 

ords; 73.2 bar- 

Niagara (35 records; | 
81.4 barrels). 

ords; 93.3 bar- | ords; 85.3 bar- 

Per 
acre. 

rels) 

Cost. 

Per 
barrel 

rels). rels). rels). 

Cost. Cost. Cost. 

Per Per Per Per Per Per 
acre. | barrel.| acre. | barrel.| acre. | barrel. 

$2.11 |$0.0288 | $2.22 | 0.0238 | $1.76 |$0. 0206 
-40-}+ .0055 08 0009 18] .0021 

5.40 | .0738 5.92] .0634 4.15 - 0486 
2.34] .0320 2.46 | .0264 1.96 | .0230 
2.25 | .0307 2.94 0315 |* 2.41 . 0283 
4.44 | .0607 4.75 0509 4.58 | .0537 
.99 0135 1.44 0154 -58 | .0068 
74 0101 &2 0088 34} .0040 
06 0008 22 0024 05 . 0006 
11 . 0015 1k .0012 09} .0011 
.30 } .0041 33 . 0035 25 . 0029 
.08 0011 05 0005 16} .0019 

1.70 0232 1.84 0197 1.96 | .0230 
4,20 0574 4.21 0451 4.96} .0581 

25.12 3432} 27.39 2935 | 23.43 | .2747 
- 90 0123 1.25 0134 .76 | .0089 

24. 22 3309 | 26.14 | .2801 | 22.67 . 2658 

3.66 0500 5.18 . 0555 4.00 | .0469 
1.14 0156 2, 0077 SOM . 0067 
9.86 | .1347}| 11.85 1270 | 13.82 1620 
4.53 SQGUQE | oye a ee a [Ea al | elle 
4.52 0617 7.441) .0798 6.34 | .0743 
Date 0289 1. 86 0199 1.73 | .0203 

25. 83 3528 | 27.05 2899 | 26. 46 3102 
22. 68 3098 | 13.57 1454 |. 11.380 1325 

3.15 0430 | 13.48 1445 | 15.16 1777 
QB 3739 | 39.62 4246 | 37.83 4435 

07] .0008 
4.00] .0461 
1.74 |  .0206. 
1.97 |  .027 
3.20 | 0369 

51} .0059 
86 | .0099 
05 { .0006 
08 | .0009 
22| .0025 

13] .0015 - 
2.21| .0255 
5.49 | .0632 

22.89 |  . 2637 
53 | 0061 

92.36 |  .2576 

4.63 | 0533 
86 | .0099 

12.45 | .1434 

6.56] 0756 
2:41, 59248 

26.61 |  .3065 
13.44] .1548 

13.1715 Salou 
35.53 | 4093 

| Five counties (218 records; 84.1 barrels). 

Hauleto station)... 2 ee ee ; 
Othemhauling oes see see eeeee sec | 

Cost. Cost. 
Per cent 

—| of total 

Per Per Per Per Deere 
acre barrel. acre barrel. Cpa 

$1.71 $0. 0210 $2.05 $0. 0244 5.68 
.07 . 0009 .16 . 0019 .44 

5.01 . 0615 4.85 .0577 13. 43 
2.33 . 0286 2.14 . 0254 5.93 
2.54 - 0312 2.40 . 0285 6. 65 
4.54 - 0558 4A. 26 - 0506 11. 80 
1.08 - 0133 - 89 . 0106 2.47 
.58 .0071 . 67 - 0080 1. 86 
-03 . 0004 .08 - 0009 E22, 
-05 . 0006 - 09 .0011 25 
.18 . 0022 . 26 . 0031 .72 
-05 . 0006 -10 . 0012 . 28 

2.25 . 0276 1.99 . 0237 5.51 
5.11 . 0628 4.81 . 0572 13. 32 

25. 53 . 3136 24.75 . 2943 68. 56 
. 04 . 0004 .71 0084 1.97 

25. 49 . 3132 24. 04 . 2859 66. 59 

4.69 . 0576 4.41 . 0524 12. 22 
1.05 . 0129 . 86 | 0102 2. 38 

Per cent 
of total 
net cost. 

1 All man labor is figured at 20 cents per hour, except some packing w hich is contracted at 15 cents per 
barrel. Horse labor is flgured at 15 cents per hour. 
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Taste XXIII. —Summary of all labor costs (218 records, Western New York, 
1910-1915, inclusive )—Continued. 

Niagara (35 records; 
81.4 barrels). Five counties (218 records; 84,1 barrels). 

Ttem. . Cost. Cost. 
Per cent oral | Seton 

Per Per Per Per Ben aber net cost. 
acre. barrel. acre. barrel. 

PACKAM Siem = rere eta eo ees oe $12.08 $0. 1484 $12. 05 $0. 1433 $33. 38 $10.15 
Shake, ee up, am dshval Bases een esceseceec Ste ce starss ers 92 0109 2.55 .77 
Sort and OAC KAS re ae cial ravera were ce 6.99 - 0859 6. 34 . 0754 17.56 5.34 
Pick up ral MawliCuliss oer 1.82 0223 1.94 0231 5.37 1.63 

Total handling labor cost. .----- 26. 63 3271 26. 52 .3153 73.46 22.32 
CullicheGit a525s erica. fe ioe es eee 10.91 | . . 1340 14. 46 1719 40.05 12.17 

Total net handling labor cost... - - 15.72 | - . 1931 12.06 . 1434 33. 41 10.15 
Total net labor cost.....-------- 41.21 . 5063 36.10 |. . - 4293 100. 00 30.39 

TOTAL LABOR COST. 

The total labor cost for the 218 farms amounted to $51.27 per acre, 
or 61 cents per barrel. After credit is allowed for pasture and cull 
apples there is a net labor cost of $36.10 per acre, or 43 cents per 
barrel, which is about 30 per cent of the total net cost of production. 
The net maintenance cost per barrel is 29 cents, or 67 per cent of 
the total net labor, while the net handling cost per barrel is 14 cents, 
or 83 per cent of the total labor cost. 

COSTS OTHER THAN LABOR. 

Costs other than labor comprise material and fixed costs. The 
former includes the charge for barrels, spray materials, manure, 
fertilizer, cover crop, seed, gasoline, oil, etc. The latter includes 
owned equipment and building charges, spray rig hire, taxes, in- 
surance, and interest on investment. 

The average price per ton of manure is $1.75. The average amount 
applied annually per acre is 4.83 tons, making the yearly cost $8.45 
per acre, or 10 cents per barrel. 

Spraying materials are charged at regular prices paid, or the 
farmer’s estimated value of the same. Commercial lime-sulphur 
price was given at 14 cents per gallon, while the estimated value of 
the homemade material was 7 cents per gallon. The majority of 

growers used lead arsenate paste as a poison. A few used dry lead 
arsenate. The prices of the former vary to some extent, but in ar- 
riving at the cost given herein an average of 8 cents per pound was 
used. A tobacco extract was often used at a cost of $12.50 per 

gallon. 
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The kinds and amounts of commercial fertilizer used in the or- 
chards of western New York varied to a considerable degree. The 
cost per ton varied from $12 to $52. | 

Seed for cover crops, such as mammoth clover, cow-horn turnips, 
rape, barley, vetch, buckwheat, etc., is charged at the market price 
for the same at the time of this investigation. Gasoline was figured 
at the rate of 25 cents per gallon, with a nominal charge for oil, ete. 
The price of barrels varied from 35 to 38 cents, 36 cents being the 
charge used. The total material cost amounted to $49.07 per acre, 
or 58 cents per barrel. This is 41 per cent of the total annual net 
cost of production. 

The fixed costs amount to $33.61 per acre, or 40 cents ver barrel, 
which is 28 per cent of the annual net cost of production. In these 
charges are certain items which are not usually considered by the 
grower in arriving at the cost. These items will be noted in Table 
XXIV. Few of the farmers of western New York have buildings 
which are used exclusively as packing sheds during the apple har- 
vest. The greater part of the fruit is packed in the orchard. How- 
ever, there 1s a tendency toward packing more fruit under cover. 
A. few of the growers pack in their barns. This is especially the 
case during a rainy harvesting season. For this reason it is necessary, 
in determining the cost of production, to include a nominal charge for 
the use of buildings. This amounts to $1.99 per acre annually, or a 
little over 2 cents per barrel. The equipment charge for the farms 
considered amounts to $3.10. per acre, or nearly 4 cents per barrel. 
This includes depreciation, upkeep, and interest on the investment. 
But few of the growers in western New York hire spray rigs. This 
charge is prorated over all records so as to arrive at proper regional 
cost of production. Taxes amounted to $2.30 per acre, or about 3 
cents per barrel. The orchard’s share of the insurance is 43 cents 
per acre, or $0.005 per barrel. The interest on investment in the 
apple orchard is the second largest single item entering into the cost 
of production, making up about 22 per cent of the total net cost of 
production on the farms studied. This charge is figured on an 
average investment of $514.35 per acre. The interest charge per 
acre is $25.72, or 31 cents per barrel. The total material and fixed 
costs for all records is made up of about 60 per cent of material and 
40 per cent fixed charges, or $82.68 per acre and 98 cents per barrel, 
or about 70 per cent of the total annual net cost of production. 
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TABLE XXIV.—Summary of all material and fixed costs (218 records, western 
New York, 1910-1915, inclusive). 

Item. 

Dormant spray material............. 
Summer spray material. ....-....----| 
SOOO seas ost ees ae ee te eae ee | 

IMGerestigea eee Passa ieee 
Apple-building charge..... yet ae ae 
Hquipment charge: 5-2. =. 22-22-25. -.- 
SpLay Td SHINTO een ee eee ee 

Wayne (44 Ontario (42 | Monroe (47 Orieans (50 
records; 73.2 records; 93.3 | records; 85.3 records; 86.8 

barrels). barreis). barrels). barrels). 

Cost. Cost. Cost. Cost. 
: 

Per Per Per Per Per | Per Per Per 
acre. | barrel.| acre. | barrel.| acre. | barrel.| acre. | barrel. 

$7.78 |$0.1063 | $9.52 |$0. 1020 | $8. 28 ‘30.0971 $9.17 | $0. 1057 
4.14 - 0565 .70 -0075 1.61 - 0189 . 68 - 0078 
2.67 | .0365 3.65 | .0391 3.28 0385 4.58 - 0528 
3.27 - 0447 4.63 | .0496 5. 23 0613 6.12 -0705 
1.63 | .0223 1.05 |} .0113 1.04 0122.) 1.14 -0131 
.35 | .0048 50 | .0054 - 60 0070 71 - 0082 

19.71 2692 er oe a1 leo 45 25 eeoO sre 3601 ; 31.24 3599 

39. 55 5403 | 52. 26 5601 | 50. 76 5951 | 43. 64 6180 

24.98 | .3413 | 18.66 | .2000| 28.06 3289 | 31.48 . 3627 
5.66 | .0773 1.90 | .0204 1. 44 0169 44 - 0050 
2.65 | .0362 3.56 | .0382 2.88 0338 3.08 - 0355 
.13 | .0018 Oe SS O02 7a Sacsee Sle saree Mss oc slo rare 

1.93 | .0264 2.00 | .0214 2.37 | .0278 3.01 - 0347 
.39 | .0053 -27 | .0029 56 | .0065 48 . 0055 

35.74] .4883 | 26.64 | .985¢| 35.31] .4130] 38.49| . 4434 
75. 29 | 1.0286 78. 90 1.0090 $2.13 1.0614 

Item. 

Niagara (35 records; 
81.4 barrels). 

Dormant spray material.............. 
Summer spray material. ............. 
SOG Ses 5 5 oe eee See ee eee eae 

BES AECL See esate nes eet 

UnteneStereeee as a ee 
Apple-building charge..............-. 
Equipment.charge: . =... 22 2. 2222--.- 
Spray: rie hire. =... -.-. 22: Se: en 
LIES Sas 5oee SRS ae ee eee 

Five counties (218 records; 84.1 barrels). 

Cost. Cost. } Per cent 

x 23 of total | Per cent 
material | of total 

Per acre. | Per barrel. | Per acre. | Per barrel. aud ed Won GESE 

| 
$7.21 $0. 0885 $8. 45 $0. 1005 10. 22 (ealt 

. 84 - 0103 1.61 .0192 1.95 1.36 

4.45 . 0547 ae Al - 0441 4.49 Bo 10 
5.38 - 0661 4.94 - 0587 5.97 4.16 

. 65 - 0080 1 0133 1.35 . 94 

. 64 . 0079 - 56 - 0067 - 68 47 
29. 29 - 3598 28. 68 . 3410 34. 69 24.15 

48. 46 5953 49. 07 5835 59.35 41.31 

PPT ES . 2918 Dae - 3058 31.11 21.65 
-41 - 0050 1.99 - 0237 2. 41 1.68 

3.42 - 0420 3.10 . 0369 Dalo 2.61 
Bee ES SAG ES AO A -07 - 0008 -08 - 06 

2.01 . 0247 2.30 . 0273 2.78 1. 94 
- 43 - 0053 - 43 0051 Suy4 -36 

30.02 3688 | 33. 61 | 3996 40. 65 28. 30 

78. 48 9641 | 82.68 | 9831 | 100.00/ 69.61 
| | 

ALL COSTS. 

Considering all costs, i. e., the total labor cost, the material and 
the fixed cost, the total net cost of production for the 218 farms was 
5118.78 per acre, or an average of $1.41 per barrel. (See table X XV.) 

INFLUENCE OF YIELD PER ACRE ON COST PER BARREL. 

Figure 16 shows the distribution of growers and the total number 

of barrels produced on the basis of the net cost per barrel. It will 
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be seen that 92 per cent produced apples at a cost of $1.95 per barrel 

and under, while the average selling price per barrel was $2.20. 
By eliminating the extremely high and low costs it is found that 
85 per cent produced at from $1.05 to $1.95. 

NET COST OF PRODUCING APPLES. 

ON 
218 FARMS IN WESTERN NEW YORK 

AVERAGE,1910-1915 

PER CT] PERCT OF JAV YIELD 
NUMBER OF FARMS OF ALL]TOTALPRO IPER ACR 

FARMS| DUCTION |BARRELS 

8 = 37 22 89 | 

NET COST 

PER BBL 

DOLLARS 

2.8 108 

104 

95 

92 

82 

75 

77 

65 

58 

59 

52 

36 

Fic. 16.—Frequeney graph showing distribution of records on the basis of the net cost 

of production per barrel of apples. (Western New York.) 

The yields for the 73 per cent range from 104 down to 65 barrels 
per acre, the average for the entire region being 84. Arranged on 
a basis of net cost per barrel, it may be shown that yields drop 
with fair regularity from 104 barrels in the $1.05 group to 65 
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barrels in the $1.95 group, bringing out the fact that there is a 
tendency toward a high cost of production as the yields decrease. 
However, this was not the case with every grower. To illustrate, 
one grower had a yield of 190 barrels per acre; the average for all 
records was 84 barrels. Yet the cost of production per barrel for 
this grower was $1.45, or 4 cents per barrel higher than the average. 
By analyzing this particular record it was found that his net hand- 
ling cost was 32 cents per barrel, the average for the region being 

only 14 cents. This difference was due to several factors. He hauled 
his apples eight miles to market at a cost of 9 cents more per barrel 
than the average grower. He did not grade his fruit as thoroughly 
as the average. His cull-apple credit was lower by 9 cents per bar- 
rel than the average. The cost of sorting and packing was 3 cents 
more per barrel, since he only put up 16 barrels per day, while the 
average grower packed 27 barrels. 

There is a variation in the general method of orchard manage- 
ment throughout western New York, and a wide range in the cost 
of production. A high yield per acre of apples does not necessarily 
mean a low cost of production per barrel. However, there is a 
tendency for this to be the case. Generally speaking, to decrease the 
unit cost the yield per acre must be increased. 

TABLE XXV.—Summary of all costs (218 records, western New York, 1910- 
1915, inclusive). ? 

Wayne (44 Ontario (42 Monroe (47 Orleans (50 
Tecords; 73.2 Tecords; 93.3 Tecords; 85.3 records; 86.8 

barrels). barrels). barrels). | barrels). 

Item. Cost. Cost. Cost. Cost. 

Per Per Per Per Per Per Per Per 
acre. | barrel.| acre. | barrel.| acre. | barrel.| acre. | barrel. 

Total net maintenance labor cost-.... $24.22 |$0.3309 | $26.14 |$0.2801 | $22.67 |$0.2658 | $22.36 | $0.2576 
Total net handling labor cost-......... 3.15 | .0430] 13.48] .1445 | 15.16) .1777 | 13.17 1517 

Total net labor cost ......-....- 27.37 | .3739 | 39.62] .4246| 37.83] .4435| 35.53 |  .4093 

foial-material cost=—=—-..- << - 2s <c-s 39.55 | .5403| 52.25] .5601} 50.76| .5951| 53.64/ .6180 
POA KOM COS Gs 2s a asec SoS see Se 35.74 | .4883] 26.64] .2856 30.31 | .41389} 38.49] .4434 

Total material and fixed costs..| 75.29 | 1.0286 | 78.90 8457 86.07 | 1.0090 | - 92.13 1. 0614 

1.2703 | 123.90 | 1.4525 | 127.66 | 1.4707 
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TABLE XXV.—Summary of all costs (218 records, western New York, 1910- 
1915, inclusive)—Continued. 

Niagara (35 Five counties 
records; 81.4 (218 records; 

barrels). 84.1 barrels). 

7 | Sn Sa to cant 
em. | of tota 

Cost. Cost. mareoch 

Per | Per Per Per 
acre. barrel. acre. barrel. 

. | ieee ee bres 
Total net maintenance labor cost ...............-.--- $25.49 | $0.3132 $24.04 | $0.2859 20. 24 
Totalnet handling labor cost =<. ---222-2-2-:--------- 15. 72 - 1931 12. 06 - 1434 10.15 

Total net labor cost........ SRS a cn Soe e Se AS | 41.21 - 5063 36.10 - 4293 30. 39 

MotalaMaterialicost 44 eee te ee ee eee 48. 46 - 9953 49. 07 +5835 41.31 
Totalstixed COStESs facsex cece ce eee oe Se sos 30. 02 . 3688 33. 61 . 3996 28. 30 

Total material and fixed costs.......... Seca 78.48 . 9641 | 82.68 - 9831 69. 61 

Mofalnet costs 20 he bee are es Ste: 119.69 | 1.4704 | us. 78| 1.4124| 100.00 

PRICES RECEIVED FOR FRUIT. 

Within the last few years there has been an increased demand for 
apples. The population has also increased to a great extent, as has 
the number of apples eaten per individual. With an increased de- 
mand, which has exceeded, in some years, the supply, there has been 
a gradual increase in the price received by farmers for the product. 
Some years have been very discouraging, not only because of the low 
price received for the product, but because of the several natural 
difficulties with which the grower has had to contend. Some years it 
has been hail, in other seasons wind, and each year must be kept up 
the constant fight for the control of insect pests and fungus diseases. 
However, the apple grower of western New York is still producing 
apples commercially and much of his success is due to the type of 
farming which has been practiced for the last fifty years. 

The majority of growers in the counties considered sell their 
product at the time of harvest. However, there is a growing tendency 
toward storing. The returns received f. 0. b. by the growers from 
whom figures were obtained averaged $2.84 in 1910, $2.29 in 1911, 
$1.83 in 1912, $2.80 in 1913, $1.63 in 1914, and $2.47 in 1915. There 
was some variation in the prices received for the different varieties, 
due not merely to differences in quality, but to a considerable degree 
to the ability of some growers to obtain a better price than others. 
This is a personal factor, and perhaps one of the chief factors of suc- 

cess in the cases of many of the farmers of this area. 
In determining the net profit received for a product, it 1s usual to 

find the total cost and subtract from that figure the receipts from the 
by-product, if any. The balance is the net cost. The product in this 

particular instance is the marketable barreled apple. The by-prod- 
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ucts are the apples sold to the dryer, cannery, or cider mill. The 
average price received for apples by the growers considered in this 
investigation was $2.20 per barrel. The average net cost of produc- 
tion was $1.41. By deducting the same it will be found that the aver- 
age net profit was 79 cents per barrel, with an average yield of 84 

barrels per acre, or a net profit of $66.36 per acre. If interest on in- 
vestment ($25.72) is considered as profit rather than as expense, there 
is a net profit of $92.08 per acre, or 18 per cent on the investment 
Gi Ss 
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