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INTRODUCTION 

The Apple Pie Ridge orchard section of the Shenandoah Valley in 
Virginia is a part of the Shenandoah-Cumberland Valley apple belt, 
a commercial apple-producing section that is increasing in importance 
with respect to the quantity of apples supplied to the market. Unlike 
many of the new commercial apple sections, which previous to the 
erowing of apples have had little agricultural significance, the Shenan- 
doah Valley has long been noted for its agricultural contributions. 

Production of apples on a commercial scale in the valley represents 
a shifting in type of agriculture caused largely by economic forces. 
Comparative costs and returns have been such that on many farms 
there has been a change from a system of general farming in which 
wheat played an important part to a system in which the production 
of apples is of first importance. This change in the type of agri- 
culture has been more or less gradual, and although orcharding is 
carried on extensively in the valley to-day, there are many farmers 
who still follow the old systems of general farming. 

Realizing that the area around Winchester, Va., is the center of a 
large regional development of commercial orchards, and that such 
transition in types of farming would present many problems in 
organization, the Bureau of Agricultural Economics began an 
economic survey in this region in 1916 which continued through the 
year 1921. 

Orchards included in this study are located in Frederick County, 
Va., near Winchester, and many of them on Apple Pie Ridge. They 
are a part of a very extensive commercial area which extends through 

1 This work was made possible through the help extended by various members of the staff of the Bureau 
of Agricultural Economics. Harvey W. Hawthorne and Henry A. Miller gave much aid in gathering the 
data and made valuable suggestions in the course of outlining the content of the bulletin. 
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the Shenandoah and Cumberland Valley of Virginia, West Virginia, 
Maryland, and Pennsylvania. (Fig. 1.) Mountains on each side of 
the valley give considerable protection from storms and sudden 
changes of weather. The soil is of limestone origin and has excellent 
drainage. 

The field work covered 125 farms for a period of five years (1916— 
1920), and 48 of these farms, classed as orchard farms, were carried 
a sixth year, 1921, to obtain facts relative to the severe freeze of that 
year. Inasmuch as a freeze is not a normal expectation every six 
years the 1921 figures do not appear in all averages. Average figures 
are sometimes shown which include results for the year 1921, for 
purposes of illustration and comparison. 

Wide variation in the degree of diversification was found on the 
125 farms. Some farms had little or no area in orchard; on others 
the area in orchard equaled the area in other crops; and other farms 

APPLE TREES OF BEARING AGE . 
APPROXIMATE ACREAGE. 1919 =" Scoacres 

ACTUAL AREA COVERED BY THE 
DOT 1S "70 TIMES AS GREAT as 
THE CROP AREA iT REPRESENTS 

APPLE TREES OF BEARING AGE. 
APPROXIMATE ACREAGE, 1919 

Fic. 1.—The northwestern part of the State of Virginia in which this study was made is one of the 
most intensive apple-producing areas in the United States 

were almost entirely dependent on the orchard enterprise for their 
income. Since orcharding is gradually superseding other types of 
farming here, there are farms in every stage of the transition period 
from general diversified farming to straight orchard farming. 

To study the organization of farms in different stages of orchard 
development, they have been sorted into types, according to the per- 
centage of the total farm receipts received from the sale of apples as 
shown by five-year averages. If 75 per cent or more of the total 
receipts on any farm was from apples, the farm was classed as an 
orchard farm; if 25 to 75 per cent of the total receipts on any farm 
was from apples, it was classed as a mixed farm; if less than 25 per 
cent of the total receipts on any farm was from apples, it was classed 
as a general farm. 

Since the net returns from the orchard type of farming during the 
time of this study were so much greater than the returns from either 
of the other. types, an analysis of the organization of the ‘“‘mixed”’ 
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and “‘general’’ farm types as well as the orchard farms has been made. 
But this bulletin is devoted principally to presenting a picture of the 
farm organization and the costs of production as found on the orchard 
type of farm, of which there were 48. The data have been analyzed 
with a view to determining the most effective organization from the 
standpoint of lowering costs and increasing the net return for the 
orchard farm. 

The change from other types of farming to orcharding is often 
materially influenced by the length of time necessary to develop 
bearing orchards, by the early experience and training of the farmers 
themselves, by their financial ability, or by general cycles in produc- 
tion and price of apples. Therefore problems of organization are 
more clearly outlined if the history of the development of the orchard 
industry in this region is reviewed briefly before analysis is attempted. 

DEVELOPMENT OF THE APPLE INDUSTRY IN FREDERICK COUNTY 

Most of the first settlers in this locality came in the eighteenth 
century, chiefly from New York, Pennsylvania, and eastern Virginia, 
and it is the descendants of these early settlers who form the largest 
number of the growers to-day. The first settlers brought to this 
section the type of agriculture to which they had become accustomed, 
and indications of that type have persisted through the many gen- 
erations. From an economic standpoint this factor has significance, 
for customs of long standing often modify the rate of progress in new 
developments (fig. 2). 

The early type of farming in this section of the valley was such 
that each farm was largely self-sufficient, with a surplus of wheat 
which could be exchanged for those necessities not produced in the 
community. When this region was settled, and for.a century after- 
wards, there were no great wheat regions in the United States and 
Canada. The early settlers here found the soil and climate particu- 
larly adapted to wheat growing, and with the development of the 
country wheat became the outstanding cash crop of this valley. 

With the opening of vast areas of relatively cheap land west of 
the Mississippi River, peculiarly fitted to wheat production, these 
Virginia farmers were brought gradually into keen competition with 
outside wheat growers. Confronted with this condition and realiz- 
ing that there was an increasing city population near home, the 
farmers of Frederick County gradually built up their present apple 
industry. It is said that the first grower who made orcharding his 
“main enterprise was subjected to much ridicule. In time the wisdom 
of the undertaking was apparent to many other enterprising farmers 
of Frederick County and the number of plantings increased rapidly. 
Up to the present time Frederick County has shown a greater 

increase in number of trees planted than any other county in Vir- 
eiia. -In Table 1 are the number of bearing trees in the State of 
Virginia and in Frederick County. Although there were about the 
same number of trees of bearing age in the entire State in 1924 as 
in 1899, during the same period the number of bearing trees in Fred- 
erick County had increased from 192,888 to 645,584, an increase of 
about 235 per cent. . Frederick County in 1924 had approximately 
8 per cent of the total number of bearing trees and about 10 per cent 
of the apple production of the State. 
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TABLE 1.—Growth of the apple industry in Virginia and Frederick County, Va., 

Year 

1 Bureau of the Census. 

1889-1924 } 

Virginia Frederick County 

Bearing | production| Bea 8 | producti trees trees ERERTCESOEE 

Number Bushels Number Bushels 
4, 253, 364 8, 391, 425 87, 323 158, 426 
8, 190, 025 9, 835, 982 192, 888 305, 161 

A . 6, 103, 941 273, 245 351, 490 
7, 385, 277 8, 942, 520 566, 602 1, 069, 546 
8, 060, 674 | 13, 242, 049 645, 584 1, 279, 790 

2 Subject to revision. 

Fic. 2.—View across the Shenandoah Valley near the Kernstown battle field. Beyond the wheat 
in the foreground is a 100-acre apple orchard, one of the best of 48 orchards studied 

TABLE 2.—Acreage and production of the principal crops grown in Frederick County, 

Year 

Wheat 

Acreage P rae 

Acres Bushels | 
22, 058 260, 412 
24, 002 320, 761 
31, 907 315, 140 
23, 276 316, 017 
25, 125 309, 711 
15, 982 148, 883 

1 Bureau of the Census. 

Va., 1879-19241 

Corn Hay Apples 

Produc- Produc- | Bearing | Produc- 
Acreage tion Acreage tion trees tion 

Acres Bushels Acres Bushels | Number | Bushels 
17, 711 444, 295 9, 406 9, 499 (2) () 
18, 370 461, 485 15, 400 18, 805 87, 323 158, 426 
24, 345 485, 630 15, 519 15, 988 192, 888 305, 160 
24, 147 532, 370 17, 103 17, 169 273, 245 351, 490 
21, 124 672, 028 15, 393 15, 748 566, 602 | 1, 069, 546 
14, 743 207, 796 18, 483 18, 757 645, 684 | 1, 279, 790 

; | 

2 Not available for 1879. 3 Subject to revision. 
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According to the United States census, the wheat acreage of 
Frederick County increased from 1879 to 1899 and then began to 
decline. In 1924 there were only 15,982 acres of wheat compared to 
31,907 acres in 1899. Much of this decrease took place during the 
period 1919 to 1924, for the acreage declined from 25,125 in 1919 to 
15,982 in 1924 (Table 2). The corn acreage declined from 24,345 
acres in 1899 to 21,124 acres in 1919 and then to 14,743 acres in 1924. 
From 1889 to 1924 the hay acreage varied somewhat, the highest 
acreage being reported in 1924. The number of bearing apple 
trees, on the other hand, has shown a decided increase. Besides the 
wheat and corn land given over to apple trees much land is now 
planted to orchard that has been considered too rough for general 
farming. Figures on the acreage of orchard in Frederick County 
for the census years are not available but based on an estimate of 40 
trees to the acre, the following acreage in bearing apple orchards 
for the different census dates is estimated: In 1889, 2,183 acres; 
in 1899, 4,822 acres; in 1909, 6,831 acres; in 1919, 14,165 acres; 
and in 1924, 16,140 acres. 

Figures for the census years 1880 to 1920 indicate that while there 
have been changes in the numbers of the various classes of livestock 
in Frederick County from one census date to another, these changes 
have not been of unusual significance. All livestock figures for the 
1925 census of Frederick County are not available, but up to 1920 
chickens raised had increased from 96,459 in 1890 to 147,667 in 1910 
and then decreased to 123,155 in 1920. ‘The 1880 census shows 10,869 
hogs on farms in Frederick County, the 1900 census shows 16,636, 
the 1920 census shows 14,638, and a preliminary estimate for 1925 
shows 9,143 head of hogs. Sheep have declined from the high point 
of 13,898 head in 1880 to 7,193 head in 1920. All cattle varied 
somewhat from year to year, with a total of 9,824 head in 1880 and a 
total (preliminary) of 9,233 in 1925. The production of eggs increased 
from 167,740 dozens in 1880 to 567,344 dozens in 1920. The pro- 
duction of milk has varied so1uewhat for census years but has usually 
been somewhat above 1,250,000 gallons. 

TYPES OF FARMING IN FREDERICK COUNTY 

As apple orcharding is the outstanding new enterprise in Frederick 
County, it is interesting to note the principal characteristics that 
differentiate the operation of the orchard farm from the older general 
type of farms. The five-year average (1916-1920) business sum- 
maries for the three classes of farms, as previously defined, are given 
in Table 3. | 

The general farms, on which less than 25 per cent of the receipts 
was from apples, averaged 168 acres in size and were valued at an 
average of $22,145. This class of farms paid the operators an average 
of $236 for their labor after 5 per cent was taken from the net returns 
as interest on the total sales value of the farm. 

The mixed farms, or those farms on which 25 to 75 per cent of 
the total receipts was from apples, averaged 176 acres in size and 
were valued at an average of $27,835. These farms, over the five 
years, returned an average of $618 annually to the operators in 
addition to 5 per cent on the average farm value. 

The orchard farms, or those farms having 75 per cent or more of 
their total farm receipts from apples, were 137 acres in size and were 
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valued at an average of $35,788. After returning 5 per cent on this 
valuation they paid an average of $2,443 as an annual income to the 
operators for their labor and management. 

TABLE 3.—Summary of the farm business of three types of farms in Frederick County, 
Va., average for 1916-1920 

Distribution of farm 
area 

Net 
; ercent- 

Type of Farms! Size Other Farm | Farm | Farm | Farm | Labor ' age 
fart stud- of | Woods Bear- | crops valua-| re- ex- in- in- return 

ied farm pas; ing ard tion | ceipts | penses | come 3jcome ‘| on farm 

ag or- | young valua- 
meee chard or- ton 

chard 2 

| 
No. | Acres | Acres | Acres | Acres | Dolls. | Dolls. | Dolls. | Dolls.| Dolls. | Per cent 

Generales === 32 168 73 | 6 89 | 22,145 | 2,843 | 1,501 | 1,342 235 3.5 
Mixed: 2.2 8 45 176 72 24 80 | 27,835 | 4,525 | 2,515 | 2,010 618 4.9 
Orchard _-___- 48 137 38 52 47 | 35, 788 | 10,217 | 5,985 | 4,232 | 2, 443 9. 4 

1 General farms: Less tham 25 per cent of receipts from fruit. 
Mixed farms: From 25 to 75 per cent of receipts from fruit. 
Orchard farms: Over 75 per cent of receipts from fruit. 

2 The principal farm crops other than apples are wheat, corn, and hay. Young orchard, included in 
olner crop acreage, was 8 acres for the general farm, 9 acres for the mixed farms, and 20 acres for the orchard 
arms. 

3 Farm income—the difference between receipts and expenses. 
4 Labor income—the amount the farmer has left for his labor and management after 5 per cent interest 

on the farm valuation is deducted from the farm income. 
5 Per cent returned on farm valuation is obtained by deducting what the operator considers his time 

worth from the ‘‘farm income” and dividing this balance by ‘‘farm valuation.” 

In addition to the money returns the farms furnished a certain 
amount of the family’s living. For the years 1918, 1919, and 1920 
the average value per farm of the family living furnished by each 
type of farm was: General farms, $624; mixed farms, $611; and fruit 
farms, $435. 

In the general type of farm the crop area was planted principally 
to corn, wheat, and hay (Table 4). Some corn and hay were sold, 
but much of it was used as feed. Livestock was the largest and 
wheat was the second largest source of receipts on these general 
farms. 7 

The crop acreage on the mixed type of farms was rather equally 
distributed among four major crops—apples, corn, wheat, and hay. 
Although the receipts came principally from three sources—apples, 
livestock, and wheat—over 50 per cent came from apples. 

The crop area on the orchard farms was given over largely to or- 
chards, with the remainder of the farm in crops needed for feed. 
On many orchard farms a small quantity of each farm product 
common to the vailey section was produced and sold. The oppor- 
tunities for large receipts were greater in the production of apples 
than in the production of other farm commodities, and the orchard 
returned much more per acre of land and per dollar of expenditure 
than did any other enterprise. 

Under these circumstances the proper care of the orchards becomes 
very important. As the orchards increased in size and as they 
became a more important part of the farm organization the yield 
of apples per acre was increased. It is believed that. the reason 
lies largely in the greater attention directed toward the orchard in 
the way of better pruning, spraying, cultivation, and fertilization. 
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TaBLE 4.—Crop area, yield per acre, crop receipts, and productive animal units 
and receipts from livestock under different systems of farming; average for 1916- 
1920 

Crop acreage Yield per acre ! Crop receipts 

ae General puree Or- a | [General Mixed OF lGeneral ee ve d 
char pers chard | char 

farms Gans farms farms | farms | farms | farms Bose 

ee ae | | | 

Crops: Acres | Acres | Acres} Bbls. | Bbls. | Bbls. | Dolls. | Dolls. | Dolls. 
Apples ? (bearing) ---_-_-_-- 6 24 52 20 44 62 | 247 | 2,417 | 9,464 

Bush. Bush. | Bush 
Gori? 0 ok 2 SR a ok 2 22 21 10 | 36 38 | 3 230 132 82 
WihGatweaen te tee ee 33 28 9 | 16 | 15s} 15 891 671 227 

Tons Tons ; Tons 
Seer eer inte Reape ee ree 22 19 8 0.9 | 1.0 0.9 149 108 | 

Other crops: 22 ess 4 SS eT eae eee Be jet eee | Paces? 5 , 2s a9 | 20 

Receipts per animal 
Animal units 3 arid Receipts per farm 

Dolls. | Dolls. 
945 | 317 

No. 
20.1 

| | 
No. | Dolls. | Dolls. | Dolls. | Dolls. 
9.0 48 47 | 37 | 1,028 

Livestock (does not inelude No. 
WOLKSSLOGK) Ei 5n = neo on ees 21. uy 

1 Yield of apples per acre includes both packed and cull apples. 
2 Total acreage in apples, including bearing and nonbearing trees, for the different farm types respec- 

tively were: General farms, 14; mixed farms, 33; and orchard farms, 72. 
3 Different classes of livestock were reduced to a common unit as follows: One grown cow or horse is 

equivalent in feed consumption to 2 colts or young cattle, 3 hogs, 7 sheep, 14 lambs, or 100 chickens. 

DEVELOPMENT OF ORCHARDS ON THE FARMS STUDIED 

The development of commercial apple orchards on the 48 farms 
studied in Frederick County has taken place largely since 1898 
(Table 5). The farmers made two or more plantings in the interval 
of about 20 years at such times as they thought expedient and as 
they were financially able to make them. 

The largest number of trees planted on these farms were in the 
five-year period 1901-1905 (Table 6), when 29 per cent of the plant- 
ings on the 48 orchards was made. The largest planting for a single 
year was 453 acres in 1903. LEighty-two per cent of the bearing 
acreage on these 48 farms was under 25 years of age and 63 per cent 
was under 20 years (Table 7). The farms studied showed the 
greatest orchard development between 1900 and 1910 but for the 
county as a whole there were larger plantings of trees in the period 
1910 to 1920 than during any other 10-year period. 

The winter apple industry, for some time prior to 1910, was not 
only favored by ascending prices but the purchasing power of apples 
was considerably greater than for most other agricultural products. 
Since 1910 this prestige has been lost and during most of this time 
apples have been cheap compared with the price of all commodities. 
Naturally, plantings are usually made because apples have been 
profitable. On these 48 farms 68-per cent of the acreage was planted 
during the period 1896 to 1910 and 17 per cent was planted during 
1911 to 1915. From 1916 to 1921 relatively few trees were set out 
on these farms. 
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VaBLe 6.—Apples planted on 48 orchard farms, 1880-1921 

| Percentage 
of total 

Y Acres Cams - ors d s nae. 
ear 4 ive | plante Planted | acreage | during | Pereent- 

stated | 28 
periods | 

Number | Number | Percent Per cent 
PSSO and: Carlier 22S ee ee ae ee ee ee 18 18 | 1 1 
ISSISI S85 os = 2° 8 5 SS ee a ee eee 53 71 1 2 
TS86=1800= = os = Sane Sak SS ee es eee 183 | 254 5 7 
iO ES 2)2 5 aes eee eee een ee ee eee a ee ee 161 415 4 11 
TES SG EGO Sass aan See SS ge re ee ee 680 | 1, 095 19 30 
TOO T= 1905. Oe Rae Oe a 1, 039 2, 134 | 29 59 
EGOG— 1 ONO See = aie ee ee eee eee ae ee eee ee ae ee 726 2, 860 20 7 
1 AGS EE 0 a eg es Anes Bop nen ere ane eae REE 32 See eS 625 | 3, 485 17 96 
OT GTO DE 2 Set Fe Ne a et Se Spe Sa ee ee 163 | 3, 648 : 100 

TABLE 7.—Distribution of acreage in bearing orchard, by age of trees on 48 orchard 
farms, 1920 

| Percentage | | Percentage 

Age of trees (years) oro | Age of trees (years) es 
bearing | bearing 

Per cent | Per cent 
LSI soe 5 See ee a Rea ee BE eT 2730 and (Over -= 2222 ee ae 10 
UGS] 2 ee ee gy le es aed ER aera 36 —$—$——— 
Pa) A ASS a8 OD era ee ee ca | 19 | AND aS@S. pon 2. 22s ines Roe ee 100 

VARIETIES OF APPLES 

A large proportion of the bearing acreage on the 48 farms was in 
York Imperial in 1920 (Table 8). This variety occupied 59 per cent 
of the total acres of bearing trees. The Ben Davis, next in importance, 
occupied 22 per cent of the total bearing acreage; these two varieties 
constituted 81 per cent of the total bearing acreage. Yellow New- 
town (Albemarle Pippin), Stayman Winesap, Grimes Golden, and 
Baldwin added 10 per cent more to the bearing acreage, giving 91 
per cent of the bearing acreage set in blocks of well-known varieties. 
Miscellaneous and unknown varieties occurred in small numbers, 
scattered through a large number of orchards. The miscellaneous 
group contained the following varieties: Northwestern Greening, 
Smokehouse, Yellow Transparent, Wealthy, Arkansas (Mammoth 
Black Twig), King David, and Rome Beauty. 

Recent plantings indicated some changes in varieties. The acre- 
age in orchards not of bearing age consisted of 35 per cent York 
Imperial, 24 per cent Stayman Winesap, 6 per cent Jonathan, 5 per 
cent Ben Davis, 5 per cent Grimes Golden, 3 per cent Yellow New- 
town, 15 per cent miscellaneous, and 7 per cent unknown (Table 8). 
The miscellaneous varicties included, besides those mentioned in the 
bearing group, Gravenstein, Delicious, McIntosh, Red Astrachan, 
Oldenburg (Duchess of Oldenburg), and several summer varieties. 

In recent plantings there had been a tendency to get away from 
the Ben Davis and to put only 35 per cent of the new plantings into 
York Imperial, whereas 59 per cent of the bearing acreage is in this 
variety. On the other hand, 24 per cent of the nonbearing apple 
acreage of these 48 orchards was planted to Stayman Winesap as 
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against only 2 per cent of the bearing acreage in 1920. As indicated 
by the large percentage of nonbearing acreage in miscellaneous and 
unknown varieties, orchardists have been doing considerable experi- 
menting with varieties during recent years. 

TABLE 8.—Distribution of varieties of apples on 48 orchard farms in 1920 

| Percentage of total | Percentage of total 
acreage | | acreage 

Varieties | Varieties 

Bearing Non- | Bearing Non- = bearing bearing 

Per cent | Per cent | | Per cent | Per cent 
Work tm perial=.== 245 = ==4 59 | 35 || -Baldiwiniess Soca Sree ee =} 2 
Bene Davise= =e ee 22 | Hal POH At Nara = eee eee 1 6 
Yellow Newtown ------------ 4 | 3 || Miscellaneous ---------------| 2 115 
Stayman Winesap----_---_--- 2 | 24a UM ken Wile eee cae Te 4 
Grimes Goldens ==" =-2-—— 2 5 || 

1 Northwestern. Greening, Smokehouse, Yellow Transparent, Wealthy, Arkansas (Mammoth Black 
Twig), King David, Rome Beauty, Gravenstein ,Winesap, Delicious, McIntosh, Red Astrachan, Olden- 
burg (Duchess of Oldenburg), and other early varieties. 

ORGANIZATION OF THE ORCHARD FARMS 

VALUATION OF ORCHARD FARMS 

The five-year average sales value of the 48 orchard farms in Fred- 
erick County, including real estate, livestock, equipment, supplies, 
and operating cash, was $35,788, of which the larger portion, $32,364, 
was in real estate and the balance, $3,424, was in other things, as 
shown in Table 9. The real-estate valuation was distributed as 
follows: Land, $28,385; dwelling, $1,847; and other buildings, 
$2,132. Other capital was divided among these items: Work stock, 
$533; livestock other than work stock, $627; machinery, $671; feed 
and supplies, $289; and cash for operating the farm, $1,304. 

During the period of this study the total farm valuation increased 
from $30,505 in 1916 to $46,306 in 1920. In 1921 it had fallen to 
$43 253, but there were few farm sales during this period. Machinery 
increased in value per farm from $619 in 1916 to $907 in 1920. Most 
of this increase was for new machinery bought during this period, 
particularly tractors and auto trucks. For example, in 1916 an 
average of $70 per farm was spent for machinery, but thereafter 
this expenditure gradually increased each year until in 1920 a total 
of $478 was spent per farm for new machinery. Improvements to 
buildings were made consistently throughout these years. 

The five-year average value of individual farms varied from $9,255 
to $160,927. Eight orchard farms were valued at less than $15,000, 
7 between $15,000 and $20,000, 3 between $20,000 and $25,000, 
5 between $25,000 and $30,000, 7 between $30,000 and $35,000, 
4 between $35,000 and $40,000, 4 between $40,000 and $50,000, 
5 between $50,000 and $75,000, and 4 over $75,000. The percentage 
distribution of the average valuation of these 48 orchard farms is 
given in Table 10. 
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TaBLE 9.—Average valuation per farm of 48 orchard farms, average for 1916-1920 

| | = 
Item i916 | 1917 | 1918 | 1919 | 1920 | {4yetage 

| 
| 

Real estate: Dolls. | Dolls. | Dollis. | Dolls. | Dolls. Dolls. 
AO ss ees Vote ee ee ee 23, 773 | 23, 968 | 23,412 | 33, 102 | 37,672 28, 385 

Dwelling: =. 22 4-= . at ae ee ee eee 1, 745 1, 860 1,874 | 1,775 | 1,980 1, 847 
Other: buildings: === eee 1,815 1, 785 2, 048 2, 236 2, 774 2, 132 

TotalrerUestates= == ee a ee 27, 333 | 27,613 | 27,334 | 37, 113 | 42, 426 | 32, 364 
| ——$— 

Livestock, equipment, and supplies: 
WOE KISEOCK 82 Seat oe ha Pee pee Sele 601 593 540 490 | 439 | 533 
Oiherslivestock ss 25225 222 owes ee eae ae eee 459 559 715 743 660 627 
Machinery--_--_- me nee sn eseS sae Sase ese ossessasssc+ 619 573 541 714 907 671 
eed: and snpplies-.-2 5-7 ae eee 197 235 462 271 281 | 289 
Operatineicash 222: Ss =e eee 12062), lel G250 1140s ea 331 eal 593c1 1, 304 

} 
Total livestock, equipment, and supplies--_-__- 3,172 | 3,122] 3,398 | 3,549 | 3,880 3, 424 

‘Totakvalughion= 5-3-2223 222 Se eee 30, 505 | 30,735 | 30,732 | 40, 662 | 46, 306 | 35, 788 

TABLE 10.—Average distribution per farm of valuation of 48 orchard farms; average 
for 1916-1920 

1920 Average, Item 1916 1917 1918 1919 1916-1920 

Distribution of valuation: Per cent| Per ceni| Per cent| Per cent| Per cent) Per cent 
ide ea ea SS ee 77.9| 78.0| 76.2| 81-4| 813 79.3 
iiwWolktie iikiels Jokela TIA Ores Tia od ed Gh eset ls pode oe Pee A 5.2 
Gther buildingscce iia. an lgogss os: 6.0 Load. Sere: GiGlinitr 5.57 e618 5.9 

pte. Gig teat an Git Aare 89.6 | 39 98.9] 91.3] 91.6 90.4 

Wotk stock 22205 i SBN Soe eo Ail Sie eh | os em ae 
Other livestacke}. < 2nb5) casipleipe at 1h ee tes tL 2.3 apres tea 18 
AY F2V Gh a VE CG) 2) ee oe eae 2.0 1.9 1.8 Laz 2.0 | 1.9 
Hicddsan GSU p plies=-=25 Esk Eee 2 ae ews a 6 .8 ay i 6 | .8 
Operating (cashae Sale aii See Cee ee 4.3 3.8 3.7 3.3 3.4 3.6 

Wola AS es Sel on Wed Pee plot 10.4} 10.2] wi} 37] 84) 9.6 

Dollars | Dollars | Dollars | Dollars Dollars Dellars 
Jhotalzvaluationsperiarm 2a as = eee 30, 505 | 30,735 | 30, 732 |-40, 662 | 46, 306 | | 35, 788 

| 

DISTRIBUTION OF THE FARM AREA 

The orchard farms surveyed contained an average of 137 acres, 
of which 99 acres were in crop land and 38 acres in waste, woods, and 
pasture land. Most of the crop land was in orchard, with an average 
of 52 acres per farm of bearing trees and 20 acres of nonbearing 
trees. The remainder of the crop land, 27 acres, was distributed as 
follows: Corn, 10 acres; wheat, 8 acres; hay, 8 acres; and other crops, 
usually oats or barley, 1 acre. 

The 38 acres not in crop land included 5 acres of waste land, 8 
acres of woodland not pastured, 19 acres of permanent pasture, and 
6 acres of rotation pasture (Table 11). 

The crop acreage, aside from the orchard land, varied all the way 
from nothing to 137 acres. Of the 48 farms, 8 had no crop land 
other than that in orchard, 21 had less than 25 acres in crops outside 
of the orchard, 11 had between 25 and 50 acres, 4 had between 50 and 
75 acres, and 4 had more than 75 acres of crops outside of the orchard. 
Only one of the latter had more than 100 acres. 

Additional crop acreage was obtained on a majority of the orchard 
farms through intercropping of the bearing or young orchards. An 
average per farm of 22 crop acres was added in this way, making a 
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total of 44 acres in crops other than apples. A large proportion of 

the intercropped area of the orchard was planted to corn each year. 

Hay was the next important interplanted crop. In addition, small 

acreages of small grains were planted in several of the orchards. 

TABLE 11.—Distribution of acreage per farm on 48 orchard farms; average for 1916— 
1920 

| 

Classification of farm acreage | 1916 1917 1918 1919 1920 | reba 

| Acres | Acres | Acres | Acres | Acres Acres 
Wwastervlan dav seca noere Geet ean ee Soe | 4 4 5 5 5 
Weoodlandinotipastiine disses ee ee eee 8 8 9 8 7 8 
IPCEMANENt  DaStUre sesso se ee Se | 20 20 18 18 18 19 
VOUAEIOM EAS LLIN C sees esa ae re ee Se a A 5 5 6 6 6 6 
Tdleicre pian! 328 ee Ped ewes e ee Pee Seegs ey Ss Stas 1 (Rte Bey oes 2 ee 8 1 (4) 
ACD PLES WHC ARIN Aa GG a8 nas eee eee ee ee 45 49 51 56 60 52 
Apples; monbearing age!/i....2-_ 4.22. =.---222 5222-2 26 23 20 16 13 20 

(0) aS SRE ARS ieee 2 Se ae 2 ee eet eee Soe re g 12 11 9 8 10 
NAG EE Fe a i aa an a a 9 8 8 9 8 8 
ay ee oe rs re ee eS Oe EN 8 8 8 7 7 8 
TROY Coe, eee ete eR ge did See ea Se SR he ee te JUN |e ae Ane They eM ee IE SR de (4) 
ORIG Re eare a eee LICR Ee se eee SEE RRS le J z 1 1 dU (aS a 
iB YET (eh EE eB es a ney OPE ee oe See ey Pa e ewe e oe 0) Coen eee 1 (1) 
OENCTICEO DS eee ee eee oe ian eigen ae Mee on Ea Msi 6 ep 1 (1) 

MOA Me Tacs Sa oe ale ee LL 140 139 138 135 135 137 
= 

1 No acreage in certain years. 

Bearing orchards increased 15 acres per farm during the period 
of the study. This increase was almost entirely counterbalanced by 
a decrease of 13 acres in the size of orchard not of bearing age. The 
average for the 48 farms in 1916 was 45 acres of bearing and 26 
acres of nonbearing orchard, whereas in 1920 there were 60 acres of 
bearing and 13 acres of nonbearing orchard. There was no signifi- 
cant variation in the average acreage of other crops from 1916 to 
1920. 

The numbers of bearing orchards of various sizes are shown in 
Table 18. Twelve orchards had less than 25 acres, 18 had between 
26 and 50 acres, 7 had between 51 and 75 acres, 7 had between 76 
and 100 acres, and 4 had an excess of 100 acres of trees of bearing 
age. The median orchard had 36 acres of bearing trees. 

LIVESTOCK 

A majority of the orchard farms kept some livestock other than 
work stock, but there were several that kept nothing but work 
animals. In.Table 12 is a summary of the number of farms report- 
ing each class of livestock (not including work animals) and the 
average number of the various classes kept. Only a few farms kept 
more than just enough livestock, in addition to the work stock, to 
supply the needs of the owner and tenant families. 
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TaBLE 12.—Livestock kept on 48 orchard farms, not including work animals; average 
for 1916-1920 

Farms | Average 
F ie report- | per farm 

Livestock ing each | report- 
class ing 

Number | Number 
IETOrSeS anGiCOlts Pine ws So ea ee ee ane SNe cea ay Re coe 24 3 
OWE ene eS Fs en i i Py meee ee 34 3 
Shee pie Sole tea ek ae hee St Ce oe ee ee eee ane ae See oe eee ee 4 26 
IBTOOUISOWSte=== = se ae 8 Ee i a ee ee RE oe ee nee 27 2 
@WHiGKE nS ee a a ae a eT a I ee a ae ene eereatn eS 34 32 

{ 

1 Other than work stock. 
LABOR AND MOTIVE POWER 

An average of 36.8 months of labor was required to operate these 
orchard farms up to the time of apple harvest for the five-year 
period (Table 13). Of this preharvest labor, 23.2 months were 
hired and 13.6 months were furnished by the operator and his family. 
Harvesting required an additional 20.5 months of labor, or a little 
more than half the amount required to run the farm all the rest of 
the year. Altogether, 57.3 months of labor was required to run 
these orchard farms which contained an_average of 137 acres, 52 
acres of which were in bearing orchard. 

The operators’ labor was valued at an average of $851 per year. 
The 23.2 months of preharvest hired labor cost about $952, and the 
20.5 months of hired harvest labor cost $1,504. There were varia- 
tions from the five-year averages, during each of these years, in the 
amounts of labor used per farm, but the greatest variation was found 
in the amounts of harvesting labor. This is to be expected because 
of variations in apple yields. 

An average of 4.3 head of work stock was kept on these orchard 
farms in addition to the power furnished by tractors and motor 
trucks. The number of work stock decreased over the five-year 
period from 4.6 per farm in 1916 to 3.9 in 1920. Most of the de- 
crease occurred on farms where tractors were purchased during the 
period. None of the 48 orchard farms had tractors in 1916 or 1917. 
Two farms had tractors in 1918, 10 had them in 1919, and 15 had 
them in 1920. The first of the motor trucks was purchased in 1918 
and six farmers acquired them that year. Two farmers purchased 
trucks in 1919 and four farmers purchased them in 1920. Motor 
trucks also contributed to the decrease in the number of horses kept 
per farm. Twelve farms had motor trucks by 1920. These orchard 
farms averaged one spraying outfit of 200-gallon capacity for each 
50 acres oi orchard. 
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TaBLE 13.—Labor and power used per farm in the operation of 48 orchard farms; 
average for 1916-1920 

wane - Average Classes of labor and power 1916 1917 1918 | 1919 1920 | 1916-1990 

Labor: Months | Months | Months | Months | Months| Months 
Picking and packing (hired)____-_______________- 24.8 12. 4 QIA ae Ke: 24.7 20. 5 
Other hireduabor a= ses ee a Hae 72: Sal 24.2 24.0 21.4 22. 5 23) 3. 
OneratorangG: family. =— >: 23 3a ee eee Se 14.1 14. 4 | 13. 4 13.0) 13.3 13.6 

NoOtalmMOntNS = to ee ae 63. 0 60. 8 51.8 60. 5 57.3 
Power: | Number Munber| Number’ Number| Number| Number 

Wiork: SiOCKs 5) aie 2 ET eS ee 4.6 4.5 4.5 | 4.1 3.9 | 4.3 
BAN MSth avin CrAClOLS ee ee a ee on Aree | 2 10 15 15.4 
armsjhavaing auto trucks feito Te Eee eee 6 8 12 WG} 7 

1 None of the farms had tractors or motor trucks in 1916 or 1917. 

SOURCES OF RECEIPTS 

The principal products sold from the orchard farms were apples, 
wheat, corn, hay, livestock, and livestock products. Table 14 shows 
the average quantities per farm of the various crops sold and the 
prices received. The quantities of each crop sold per farm on the 
average for the five-year period were as follows: Packed apples, 2,315 
barrels; cull apples, 934 barrels; wheat, 110 bushels; corn, 67 bushels; 
and hay, 1.3 tons. The average quantity of apples sold varied from 
1,960 barrels per farm in 1917 to 4,439 barrels per farm in 1920. 
The quantity of wheat and corn marketed annually per farm decreased 
over the period of the survey. The average quantity of hay sold per 
farm changed little except for the last year, 1920, when three times the 
usual quantity was sold, but, even so, the quantity was only 2.6 tons. 

The five-year average prices received by these farmers were as 
follows: Apples (barreled), $3.60 per barrel; cull apples, $1.20 per 
barrel; wheat, $2.06 per bushel; corn, $1.22 per bushel; and hay, 
$18.46 per ton. Apples, wheat, and hay increased in price up to and 
including 1919, and each in 1920 showed a decrease to almost 1917 
levels. Corn increased in price to and including 1918 and after that 
decreased in price until, in 1920, it was selling at a lower level than 
in 1916. 

Cull apples made up a higher percentage of the total apples 
produced in years of low production than in the years of more favor- 
able production. The prices received for cull apples were best in 
the years of low total production. 

TABLE 14.—Quantities of crops sold per farm and average prices received; average 
for 1916-1920 

| : 
Quantities and prices 1916 | 1917 | 1918 | 1919 | 1920 ee 

| | 

Quantities: 
‘Atpples= barreled: se: oo pe La ge bbls__| 3,352] 1,320; 2,486] 1,409] 3,057 PR SIG 
‘Atpples,-loose culls." 2322) Weis dows 910 640 797 941 1, 382 934 
GC er ee oo ie tap a pes we oe AS BL bu__ 107 121 53 32 21 67 
Wane me Se wate oe ie ee ee dos :2 143 102 118 105 84 110 
PET yee ts Ba ee oe ek Me SU tons__ 13 .8 7 .9 2.6 1.3 

Prices: 2 Dollars | Dollars Dollars | Dollars Dollars Dollars 
Mpples-wharreled<2-- 22 2. eS ee per bbl__| 2.58 SSI ZEOR 5. 10 3. 75 3. 80 
IAD pleswlOose Cusseta es does . 63 1.55 | Sel] PAPA . 63 1. 20 
Onn ase me Soa gE Se per bu__ 99 Tee Babe) = sae 5 . 90 1. 22 
‘NEE CEO" Fak ca ott SSS a ae a Gone Sale OIG. | 2210 234 ke 82 2. 06 
gt A ia Se ee ie eee per ton 13. 85 18. 75 28. 57 25. 56 17. 69 20. 88 
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In Table 15 a detailed statement is given of the distribution of 
receipts. There was a large number of sources of receipts, but the 
receipts from products other than fruit, wheat, and corn, were very 
small. Not all of the orchard farms had as great a diversification 
of income as is indicated by the average figures in this table. 

TaBLE 15.—Distribution of receipts per farm on 48 orchard farms; average for 
1916-1920 

| | 

| Percent- 
Sources of receipts 1916 | 1917 | 1918 | 1919 | 1920 | A¥eFa8e | aoe of 

1916-1920 
| total 

Crops: Dollis. | Dolls.| Dolls. | Dolls. | Dolls. Dolls. | Per cent 
Atpplesse see Ses Se eras on 9,216 | 5,356 | 11,115 | 9,298 | 12,335 9, 464 
Wiheatesecs 22 2h sie as Ceres me eee 255 220 261 246 153 227 2 
GOTTRS Se oe hs Shs SK es ea 106 163 78 45 19 82 il 
Oats 225 Si ss co's te eee 2 2 1 | ya [pea ea a ee) 
Bane yo. eee 2 ee ACNE cece eee LeSaeses bases Se- 1] (2) 
Gy se Sate eet te es Eee ere 18 | 15 20 | 23 46 24 (2) 
Paget. oe caee egy te gee 3] 6 9 Tale) es 4 (2) 
Cihereropse = 22 es a Sa A 12 13 20 | 10 8 13 (2) 

TR RN eae cs Eipielac Rereare suena 9,616 | 5,777 | 11,504 | 9,627 | 12, 561 9, 817 | 96 

Livestock: A 
Dairy products_...-.-_----------_-__- 12 16! 24 24 24 | 2! @ 
Cattle Se in sa Ee eee ee 77 91 | 89 87 14 72 
HELOTSCS AN GE COl US eeies = eae ee ee 52 ARF tea A69/22—28 = 328 (2) 
Sheep and wooli:i12- == 22223 25 40 37 25 1 26 (2) 
LE RC) ase Se, Se Se ee ae 60 125 177 76 35 95 1 
MOUltHy ANG CLEG = esas ee ee 67 78 88 81 65 76 1 

ORS ERB eee oy! Sea eS Pe ee Re Re Bye soe OG pein OPS ae (se en eee per ees Pee eee ae Oe 

WDoLalt site tee 2S ee ee 295 393 416 339 139 317 3 
Increase in feed inventories__-_-_-___-_____- 38 DapAs et eis eee De pas area 3 54 1 
Miscellaneous receipts 4___-____.__-_____-_- Filipe Sh! 39 24 17 29 (?) 

otal farm TeCelptS =. eo ee 9,980 | 6,429 | 11,959 | 9,999 | 12, 717 10, 217 | 100 

1 Receipts were not given for all years. 
2 Less than half of 1 per cent. 
3 1918 and 1920 did not have receipts. 
4 Other receipts include cash rent, income from lumber, wood, etc. 

FAMILY LIVING FROM THE FARM 

The orchard farmer in nearly every instance received, in addition 
to the returns in cash for his labor and for his investment, substantial 
returns in the form of food, fuel, and housing. The value of this 
additional return amounted to an average of $444 per farm. (Table 
16.) Of this $444, $159 was for the use of the house, $276 for food 
and $9 for fuel. There was little variation over the five years in 
the quantities or values of the different items furnished the family 
by the farm. The total value of these items varied from $416 in 
1920 to $462 in 1916. 

Use of the house was valued at $150 to the family in 1916, and 
$170 in 1920. The food furnished by the farm to the family was 
valued at $238 in 1920 and $302 in 1916 but there were more people 
on these farms in 1916 than in 1920. There was an equivalent of 
four adults to the farm and the value of the family living furnished 
by the farm was $111 per year for each adult equivalent. 
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TABLE 16.—Dzistribution of family living from the farm, 48 farms; average for 
1916-1920 

Percentage 
Items furnished by the farm for family use Quantity, Value | of value of 

food items 

Dolls. | Per cen 
COG RSS Be oe = Se ee, IND, i ee cane Ree AS a he ee bushels-_- 1 1 | 0.4 
TE heh Sent wey Sind ANS Laces Se 1 ES ieee eee te en UA Se Oss 5 10 3.6 
IROCATOCS Me ane ee to Soe es eho en EOS ee ee ee 8 dor-= 9 13 4.7 
BRU AN GEParG Ome es, eee eS SN ea 8 Le Ie kee 52 18.9 
hi sce Ose eee Rd ees Sa: a ee Ee lees... TOG 2 27 
StEt OR eee ee ee eee ot SR AR SC Oe 2 an pounds-- 65 | 29 10.5 
BOS Tou ce pee peat BRO ath, ae See eA ee no a ere oe el ate ee gallons__ 128 | 31 | ih 9 
5 BYE 2) Re ane we les Mrs oat eh SO hh ay Me eat PAN te pounds.- 33) 1 | 4 
EOE 2S a a ca a Rg 9 Tee ee dozen-_- 56 | 18 | 6.5 
Poultry ree res eee a ik Deo ae Nee ee Bed head_-_ 22) | 18 | 6.5 

OV Ke ere ee sae ee ae ee ae ES ne OS ea eee pounds__ 583 | 100 36. 2 
SEEN OTR OV ee es a era ne tN ee ea a Ie eee dom 4 ie .4 

Rotal’{oog 222/52 Tae Pe Se aE RD Ba EE tk EPS RN RAND BRE we 276 | 100. 0 
WEATLCOYOYC Lai Se a tetera ag ea Ta TS cords__ 5°} [S25 eee 
Mise maou Seapine sees Soret a A PS SS on gy wc ee ee EE os ein ee p Rs! it (emer so oe eee 
Wale ronal liter Smee ase We eect as See es a as ee pe ae er | rene ee AAA) Ce eee 
Value per adultiequivalent: 22-22-72 2 _ =e thi tr i: SPSS AEE PST 2 eae SHEE OS SESS hig eters o 

bs J 

Num ber of persons! per farm over 16) years of'age_=2: 02S 3. 2.2 es et ee ae ee 3.0 
Number of persons per farm, under 16 years of age______-------_-_------___----- SES The is b> Pelee ee TG) 
AdulGeqiivalent permaritas 2 = oe SAS NEO IEA ANE 7 EASA RES oe Dee BCR eee 4.0 

INCOMES FROM ORCHARD FARMING 

The average returns from the 48 orchard farms for the five-year 
period of the study were as follows: Farm income, $4,232; labor 
income, $2,443; return on farm valuation, 9.4 per cent? (Table 17). 
The average farm income varied over the five-year period, 1916-1920, 
from $2,564 in 1920 to $5,660 in 1918. The labor income varied 
over this same period from $248 in 1920 to $4,124 in 1918. The 
per cent returned on farm valuation for the years 1916-1920 varied 
from 3.4 in 1920 to 15.6 in 1918. 

A severe freeze in 1921 destroyed much of the apple crop and the 
total receipts were less than the expenses. In that year there was 
a minus farm income of $1,018 per farm; that is, the farm expenses 
were $1,018 greater than the farm receipts. It must be remembered 
that not only. variations in yields but variations in prices are bound 
to have a decided effect on variations in income for any year or 
period of time. Prices received by the growers during the years of 
this study are given in Table 14. 

In addition to these returns the orchard farmer and his family 
received from the farm, food, fuel, and house rent equivalent in value 
to $444, annually. 

2 See p. 6 for definitions of terms. 
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TaBLE 17.—Summary of the farm business on 48 orchard farms, 1916-1921 1 

Average Average 
Item 1916 1917 1918 1919 1920 1916-1920 1921 1916-1991 

Dollars | Dollars | Dollars | Dollars| Dollars| Dollars | Dollars| Dollars 
RECEIPTS sane oo ee eee 9,980 | 6,429 | 11,959 | 9,999 | 12, 717 10,217 | 2,017 8, 850 
SEIRQOCTISCS# ee ee eee a eee 4,536 | 3,480; 6,299 | 5,506 | 10, 153 5,985 | 3,035 5, 493 
Arn COMe: 2 aes Se eee 5,444 | 2,999 | 5,660 | 4,493 | 2, 564 4, 232 |—1, 018 3, 357 
Interest on valuation at5percent_| 1, 525 1 OBy/ 1, 5386 2, 033 2, a15 1,789 | 2, 163 1, 852 
a DOL LN COM Ce = ee ere 3,919 | 1,462 | 4,124} 2,460 249 2,443 |—3, 181 1, 506 
Per cent return on valuation___-__ 15. 4 Woe 15. 6 8.8 3.4 9. 4 —4.4 6.8 
Value of farmer’s labor__________- 743 753 871 922 967 851 871 854. 
Value of family living from farm _- 462 455 452 438 416 A836) co se s|2 eee 

WMaluation ofaanm22s9255 2. soos aon 30, 505 | 30, 735 | 30, 732.| 40,662 | 46, 306 35, 788 | 43, 253 37, 032 

1 Minus sign (—) before any figures indicates a loss. 
2 Includes real estate, livestock, equipment, supplies, and operating cash. 

RELATION OF PRODUCTION TO RETURNS 

Since, on the average, 93 per cent of the receipts on these orchard 
farms was from apples, the total returns varied from farm to farm 
largely as the production of ‘apples varied. 

The production per farm (Tables 18 and 19) was dependent upon 
the number of acres in bearing orchard and the yield per acre. 

As the production per orchard increased, as shown in Table 18, 
the returns to capital and labor increased. The large orchards, 
taken as a class, made the larger net incomes, but some small orchards 
were handled particularly well and as a result had relatively good 
returns. The larger incomes on the larger orchard farms were 
mainly because of the larger size of business during a period of profit- 
able apple production, but many of the small orchards in the Fred- 
erick County area had relatively low yields per acre, and as a result 
the incomes were relatively low (Table 19). 

The following is an outstanding example of the effect of yield of 
apples on the income from the orchard: A 16-acre orchard, among the 
48, had a five-year average yield of 102 barrels of good apples per 
acre and an average farm income of $3,750. This farm income was 
less than $500 below the average of the 48 farms on which the acreage 
of bearing apples was three and one-fourth times the acreage of 
the 16-acre orchard. 

Taste 18.—Total apple production of orchards and relative incomes, 48 orchard 
farms; average for 1916 to 1920 

S Hc Distribution of farms by acres 3 a 
fas} o |Zo e in bearing orchards © co) > a 

pele ale e | 8 | sa|"s i ey Oc] be ) ae) Production groups 3 e e“,| 8 | 8 2 S - re ¥ S 2 So) 8 A ae aa 
os} ages = os oo? oD o oo wi $5 ROS a | 

BSS ey Sol Se eee | 2s (cise Se ka oS cal lees 
9 55 bp) © I 3 a Sl ae = a ee@ 3 
Oo |< ~ 1a a ip x seo] & SS) ee Oo 

No. | Bbls.| Bbls.| No. | No. | No. | No. | No. |Dolls.| Dolls.| P. ct.|Dolls. 
Below 1,000 barrels__-___--_- 14, 697 28 9 | eS [ae Fea Se en a 1,187} 292) 3.2)17, 875 
1,000 to 2,000 barrels__-___-__- 17| 1, 568 40 3 10 (| ee 2, 630) 1,168} 6. 6/29, 249 
2,000 to 3,000 barrels____-_-_- 5] 2, 256 A8|Paeees 3 J) ies See | eS 3, 216] 1,778) 8. 7/28, 756 
3,000 to 4,000 barrels_______- 5] 3, 551 AB Nal | eae 1 A eae 6, 177) 3,402} 9. 0/55, 491 
4,000 barrels and over _-__-_--_-- 7| 6, 496 Do eee | eee eee 3 4/13, 549) 9,627) 15. 3/78, 442 

Mgonchardses=see a= 48} 2, 311 44 12 18 7 7 4) 4, 232) 2, 443 9. 4135, 788 

1 Per cent returned on valuation is obtained by deducting what the operator considers worth his time 
from the eae income”’’ and dividing this balance by the value of the farm, including real estate, equipment, 
and supplies 
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TABLE 19.—Summary of production and returns on 48 orchard farms of different 
sizes and different yields of apples; average for 1916-1920 

Item 

®roduction: of: apples per farm: ----.2t2-222==- 22 sie. barrels__| 
SyieldoLapplesiper: acre 2) as 2s Sn do =| 

IBarreledee:) © eee) bee © Pee tess a a eee ee do-= =| 
(CURE SESE ES eee! cet Pa ee eee dose) 

SRRECSIP ES WER ALT te ees Scere ae a ee cie n gree dollars__! 
Harm INCOME pen lanmes=*. Se 7.- 2 es a pee ee does 2| 
Ma bOrsWCOMIG Der tale =e Sa ewe es ee eee do-_-__| 
Return: ONsGAplbales = <4 25 2s a8 oe See per cent__| 
Va hicreroperaton.s: labOnee=— sae ee dollars__| 

40 barrels 

50 acres or less of 
bearing orchard 

Yields per acre of 

| Over 50 acres of 
| bearing orchard 

| Yields per acre of 

Over 40 
barrels or less 

41 76 
31 o7 
10 19 

325 | ‘1, 550 
S07 8.5 
616 708 

40 barrels} Over 40 
or less 

ORCHARD OPERATION AND PRODUCTION 

barrels 

The operators of the better yielding orchards had more equip- 
ment, more money with which to operate, used more labor, and 
spent more money in the care of their orchards than did the operators 
of the poorer yielding orchards. (See Table 20.) 

TABLE 20.—Organization of 48 orchard farms of different sizes and of different 
producing capacities; average for 1916—1920 

Organization factors 

JRATMNS Se oe bers Sade sg enn ee oe A Ld number__ 
SIZ CORE AE IN see errr See tes ek Ue er ee ee acres __ 
‘pillabledand. per farnes 2-122 hb ees ae oi dqi2t*| 
TOPS OUISIGeOnorchard=]s 225 eT Fe ee do=a| 
ARUNSAN LED lantedsiiOrchard=—-- 0) tek oe P89 don== 
‘Rotakorehardspelstanm 22 estes re hs ae ea eres = do-__--| 

Bear ovorcharduperiarm 2a. Sea 18 Fees dos: 
TOtop 4eyearsiobage:= =. 2. 5 Se ee doses} 
PB shOr 1 92Y CATS OLAS OS an a ee a doze. 
DUS LOr24-V CATS: OL ARC eee Ee ee do___-| 
DOs day COTS Of Ace. anew een OS Qn 
Over sOsyearsvolates <8 ~ 2 do== 

Nonbearing: (under 10=years) — 2-22. doe 
sot bOrsperranietee 52 ste: Sutin lives se months __| 

Picking and packing labor (hired) ____________________ doz 
ORCA COtMAD OM a= ee as ee dost.) 
Opertionslihor-te = 5 ee dees! 
Rampby labor eae =< See PSU es eee ee do: | 

Wierkestecke peniannts an en ee number__ 
Farms having tractors in 1920_____________ ae get ea Re dos =| 
Farms having auto trucks in 1920__________s____________- Gone | 
Expenses: 

IRREHAE VES be er a ee ee dollars__| 
PENROSE Pee ett ee en ee Be ye aes 

Nielsiniomofianin cot Rt Poa Be Pe do. | 
Can eSttle rents sel er ee 2 dows 
@EemenMibal= ms ee week te Jeane eee ek eae oe oe! dou 

Machinery___________7 eee pee ee es 8 he dou 
NOES COCKS te rat ara hee ee ed Pe en doz 
COVATGT WRONG iS SA ee A ee eee ne do-= 

50 acres and less of 
bearing orchard 

Yields per acre 

40 barrels} Over 40 
or less barrels 

17 13 
102 87 
86 72 

16.1 23. 2 
5.3 ao 
a) 42 
30 28 
12 8 
8 12 
6 3 
1 3 
3 2 

25 14 
34. 9 40. 7 
6. 4 10.8 

15.0 15. 0 
12.0 12.0 
1.5 2.9 
2.9 3.1 

4 2 
3 

1, 767 2, 098 
319 501 
299 | 354 
437 | 383 
712 | 860 

Over 50 acres of 
bearing orchard 

Yields per acre 

40 barrels 
or less 

18 

>, RSF 

ANwWnoora 

Over 40 
barrels 
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On the better yielding orchards of 50 acres or less of bearing 
trees an average of 10.9 days of preharvest labor was used per till- 
able acre, whereas on the lower yielding orchards in the same size 
sroup only 7.2 days of labor per tillable acre was used before harvest. 
The better yielding farms, therefore, used about 55 per cent more 
preharvest labor per tillable acre than did the poorer yielding farms. 

Of the larger orchards (over 50 acres of bearing trees) those having 
a yield in excess of 40 barrels per acre used an average of 8.3 days of 
labor per tillable acre before harvest. Those with yields of less than 
40 barrels per acre used 5.5 days, or an average of 2.8 days per till- 
able acre less than the higher yielding group. There was a decided 
difference in the value of the equipment on these farms, the better 
yielding orchards in each size group having nearly double the value 
of machinery of the poorer yielding orchards. As previously shown 
(Table 19), the larger and higher yielding orchards returned the 
higher incomes. 

A part of the higher incomes of the better yielding orchards in 
each size group may be due to age of trees, varieties of apples, loca- 
tion of orchards, and a number of other causes, but it seems evident 
that much of the success of the better orchards may be attributed to 
the better care of the soil and trees. The better yielding orchards 
received a greater amount of labor and materials in spraying, fer- 
tilizing, and pruning than did the less productive orchards. These 
ereater expenditures apparently resulted in increased yields of fruit 
that paid well during the years of the survey. 
Examples of differences in orchard management were found in the 

practices attending the utilization of interplanted crops. Where 
crops were interplanted in the orchard and removed the yield of 
apples was markedly lower than the yields of orchards where the 
interplanted crops were left on the land. There was an average of 
22 acres of interplanted crops in the 48 orchards; 64 per cent of the 
area of interplanted crops was harvested and the crops removed 
while the crops on the remaining 36 per cent of the interplanted were 
left on the soil. Where interplanting was practiced it was seldom 
that such practice applied to the whole orchard in any year. A rota- 
tion in which sod usually followed the interplanted crop for a period 
of two years was a common practice. In some instances inter- 
planting was practiced only for the purpose of renewing the sod. 

TaBLE 21.—Interplanted cropping practices and relative yields of apples, 48 orchard 
farms; average for 1916-1920 

: Interplanted crops in orchards Average 

eee | Orchard yield per 
Size of orchard A 16s oe acre 

PP Crops left on packed 
per acre Total | Crops removed nad apples 

Barrels Number | Acres | Acres Per cent| Acres |Per cent| Barrels 
50 acres or less of bearing & or less___- 17 19 15 79 4 21 31 

trees. Over 4025—" 13 14 8 57 6 43 57 
Over 50 acres of bearing 16 and less__ 7 22 19 86 3 14 30 

trees. Over 40_-_--- 11 39 17 44 22 56 53 

All farms: 52 acres of bear- | 44__________- 48 | 22 14 C4 8 36 44 
ing trees. | 
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Among those orchards of 50 acres or less 17 orchards in the yield 
group of 40 barrels or less had an average yield of 31 barrels. These 
17 orchards had 19 acres of interplanted crops, of which 80 per cent 
was removed and 20 per cent left on the land. The other 14 orchards 
in this size group, but yielding over 40 barrels per acre, had an average 
yield of 57 barrels per acre. These 13 high-yielding orchards had 
an average of 14 acres of interplanted crops in the orchard, only 58 
per cent of which was removed. (See Table 22.) 
Among the large orchards those having a yield per acre of less than 

40 barrels showed that 86 per cent of the interplanted crops had 
been removed, whereas those with a yield in excess of 40 barrels per 
acre showed that 44 per cent of the interplanted crops had been 
removed. 

Fig. 3.—Corn interplanted in the orchard. This practice lowers the yield of apples 

Corn and hay were the principal crops planted in orchards for 
removal, although wheat was sometimes interplanted for the same 
purpose. The extent of intercropping with corn is shown by the 
fact that only 3 of the 48 orchards were not interplanted with this 
a - some part of the orchard area during the five years (figs. 3 
and 4). 

Sod culture, where the grass is left uncut for many years, is another 
rather common method of soil management in the Shenandoah 
Valley. A few of the 48 orchards employed this method of soil 
management with excellent results. In fact, the orchard with the 
largest yield per acre was under this system of soil management. A 
better yield was obtained where the plant growth was used as a 
mulch than where it was removed. Some of the orchards are on 
rough land where sod culture is the only feasible method of soil 
management (fig. 5). 
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The orchards which had the best yields usually were those in 
which such cover crops as alfalfa, cowpeas, soy beans, clover, or a 

Fic. 4—Wheat in a young apple orchard near Winchester, Va. Wheat grown in the orchard is often 
cut with the cradle. This handwork adds much to the cost of production. Apple trees do not. 
bear well when competing with interplanted crops 

Fic. 5.—Cultivation is difficult where the surface is so thickly covered with limestone fragments. 
The rugged topography is a rather general characteristic of the Shenandoah Valley 

green manure crop like rye were used as soil builders. Often these 
soiling crops were used in a rotation with other crops like hay and 
corn. This method, though superior to the system that removed all 
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crops, was not so productive of good yields as the system which 
provided for cover crops alone. Some of the best orchards used 
alfalfa, soy beans, and clover as the predominant orchard crops. 
The results obtained through such practice would indicate that a 
much wider use of these crops by growers in the valley would be 
warranted. Alfalfa seems to be a favored crop, and it recommends 
itself because of its fertilizing value and because it produces several 
crops in a season. If one crop is taken for hay the following crops 
can be left on the soil (fig. 6). 

COST OF PRODUCING APPLES 

The production of graded apples is the final aim of these orchard 
farmers. Apples were the source of 93 per cent of the total receipts. 
The remainder of the receipts were more or less incidental to the 

Fic. 6.—One of the best orchards on Apple Pie Ridge. The interplanted crops were not removed from 
this oad and it returned a good income 

production of apples—that is, usually they were from surpluses of 
food and feed products sold. Therefore, all farm expenses, of what- 
ever nature, were charged to the barreled-apple account, and any 
receipts other than those for barreled apples were credited to the 
apple account. In arriving at the cost of producing a barrel of apples 
the total farm expense after reductions were made for miscellanous 
receipts was divided by the total number of barrels of apples. 

In the analysis of the cost of producing apples the items of cost 
are shown in one classification as cash and noncash costs and in 
another classification as fixed and variable costs. Under these 
general classifications the cost items were reclassified for the purpose 
of showing the effect of yield and of size of orchard on the cost per 
unit. In the cash and noncash classification of costs are shown those 
expenses for labor, materials, upkeep, and overhead. 
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CASH AND NONCASH COSTS 

Farm products vary greatly in the demands they make upon the 
farmer while they are in the course of production. Some of them 
demand relatively large amounts of labor, but distributed through- 
out the year so that it can be performed by the operator and members 
of his family, with little need for cash expenditures for wage labor. 
Some farm products make little demand for materials and supplies 
other than those raised on the farm. In the production of apples 
there is considerable demand upon the operator for direct cash 
expenditures for both hired labor and materials. 

Upon the 48 orchard farms cash costs averaged for the five-year 
period, 1916-1920, 63 per cent of the total cost of production and 
amounted to $5,170 per orchard. (See Table 22.) This amount 
was the total outlay for 12 major items, the most important of 
which had to do with the harvesting of the apples. The four items 
of expense required in harvesting—that is, picking, packing, barrels, 
and hauling—required a cash expenditure per orchard of $3,223, or 
62 per cent of all cash costs. 

TasLe 22.—Summary of production costs per farm, 48 orchard farms; average for 
1916-1920 

| | 
| - Average 

item 1916 1917 1918 1919 1920 1916-1920 

peers eke 5 SE a BO 

Cash costs: Dolls. | Dolls. | Dolls. | Dolls. | Dolls. | Dolls. 
Regia Piv6d A DOES 6 == = eae a 720 | 875 987 |} 1,018} 1,159 952 
IPR ANG “packing tc ee ee ee ee 1, 164 | 732 | 1,715 | 1,462 | 2,446 1, 504 
SAR PONG! asa ne eed Genel ar Si eS IE | 1,256 | 485 | 1,728 850 | 3,471 1, 558 
BL OTUIIZE teem e tee, So aera ete gal See eee eS 73 | 53 78 165 255 125 
SPAY TeAvCMal =ee eee ea ee 127 | 109 155 189 237 163 
Purchased grain, horseshoeing, and veterinary...; 132 | 180 226 302 260 220 
Repairs: 

Banildinps ane 1enees aes ees 38 | 50 96 73 15 Be: 
HVAC DING PY sone eee ee a ea ee 5A | 57 76 130 116 87 

Tree resets_-____- Ze SR ER rea en re SR oN 16 | 17 16 17 17 16 
Hauling apples (part hired) _________________-__- ee bya 63 226 113 265 161 
Paxesjan GanSuTan cess ee see ee ee ee 104 | 105 114 126 190 128 
MMGSCCHANCOUS 2 — Se <2 2 Se. ee Sa se 104) = 128 186 302 296 202 

WGtalcash costes. 2 eee 3,925 | 2,849| 5,603 | 4,747] 8,727 5, 170 

Noneash costs: | 
Reserves for depreciation— 

IBtal dings: and Aences== = = eee 96 105 113 120 149 117 
IVT AC ERIC Y, Yee ee en er 117 134 193 273 329 209 

Deductions from profits— | 
Operators labors 2-- 2) se) aos cA Sgn PR ies 747 751 868 921 967 851 
Hamiby la DOr ee er ee ee 102 79 50 52 64 69 
Interest on farm valuaticn at 5 per cent____- TE BOA) SER GS US |v I GSYE Spe Spil oe ue 1, 789 

EOL alsn ONGCAS NiCOSTS =e ee 2,586 | 2,604 | 2,758) 3,398 | 3,827 3, 035 

‘Total cash and noncash costs (gross cost).-__-______- 6,511 | 5,453 | 8,361 | 8,145 | 12, 554 8, 205 

Credit deductions: % 
qpoale Ol DUIK ADDIeS. 22-22. =. aaa eee ee 574 993 745 | 2,109 871 1, 058 

Miscellaneous farm receipts. ___--.-..+-2----2-222_25 S17 |) 1177 611 705 373 737 

“Eotaldeductignss2-2. ==. = ie Sere 1,391 2,170 1, 356 2, 814 1, 244 1, 795 

Gross cost less deductions (net costs)._____=___-_____ | 5,120 | 3,283 | 7,005 | 5, dal | Ft S10 6,410 
iNet Costaperaches =) 24 aa at oe Sa 114 67 140 95 188 121 
INGE COSTT Der Darrel: 2 sae. Seta tie ee ie fe stl 2. 48 2.88 |. 3.78 3. 70 2. 87 

For the five years, 1916-1920, the average cost of barrels was 
$0.67 each. The average yearly price over this period varied from 
$0.37 to $1.13 each. During periods of such wide variations in 
prices it is difficult for the grower to know just what attitude to 
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take with respect to purchasing barrels. In anticipation of a normal 
crop some growers in the fall of 1920 laid in a supply of barrels for 
the next season’s crop. The crop the following year was practically 
wiped out by late spring freezes, making it necessary to hold the 
barrels in storage until the next season. 

The annual preharvest cash costs for the five years were $1,927 
per orchard, or approximately $35 per acre. Of this amount slightly 
Jess than one-half, or $952, was paid for regular hired labor. These 
preharvest cash costs amounted to an average of $152 per month 
for the entire year, but the outlay was heavy during some months 
and light during others. Inasmuch as there was little or no income 
excepting from the apple crop it was necessary to carry considerable 
cash in a checking account at the bank or borrow the money as needed. 

The annual cost of commercial fertilizer was $125 per farm, or 
5 cents per barrel of barreled apples. The spray material used cost 
$163 per farm, or 7 cents per barrel of apples. Grain purchased for 
feed, horseshoeing, and veterinary services for horses cost: $220 per 
farm, or 10 cents per barrel of barreled apples. 

The cash outlay for repairs on machinery, buildings, and fences 
amounted to $141 per farm, or 6 cents per barrel of barreled apples. 
Tree resets, considered as an upkeep for the orchard, was $16 per 
farm, or 1 cent per barrel. The cost of taxes and insurance was 
$128 per farm, or 6 cents per barrel of barreled apples. Miscellaneous 
costs, such as automobile for farm use, gasoline and oil, freight, 
telephone and telegraph service, road toll, and unclassified items, 
amounted to $182 per farm, or 8 cents per barrel of barreled apples. 
The cash charge against hauling apples of $161 per farm, or 7 cents 
per barrel] of apples was an outlay for contract work in those instances 
where the growers lacked equipment necessary to move apples from 
the orchard to storage or siding. Many growers hauled their own 
apples with teams, using wagons with specially constructed racks. 
Several growers now own motor trucks. 

The noncash costs are designated as ‘‘depreciation for reserves” 
and ‘‘deductions from profits.” The amount charged annually as 
depreciation is not a direct cash expense for the particular year, but 
it must be met at some future time by the purchase of new machines 
and new buildings. The annual reserve allowed for depreciation of 
buildings and fences was $117 per orchard farm, or 5 cents per barrel 
of apples, and reserves for depreciation of machinery amounted to 
$209 per farm, or 9 cents per barrel., Those costs that are here 
termed deductions from profits consist of interest upon the valua- 
tion of farm, equipment and supplies, and the wage value of the 
work done by the farmer and unpaid members of his family. The 
deductions from profits on the average were: For interest on capital, 
$1,789 per farm, or 77 cents per barrel; for operator’s labor, $851 
per farm, or 37 cents per barrel, and for family labor $69 per farm, 
or 3 cents per barrel. 

Variations in costs from year to year (1916 to 1920), as well as 
for the average of the five years, are given in Table 23. 

VARIATION IN APPLE-PRODUCTION COSTS 

Operating expenses of the orchards in this study showed great 
variation during the period 1916-1920. (Fig. 7.) Causes of varia- 
tions in operating: costs are partly under the control of the operator, 
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but part of them are influences over which he has little or no control. 
The causes beyond the control of the individual grower are changes in 
the price level of the different cost factors and changes in yields 
and costs owing to climatic conditions. Cost variations coming 
under the control of the operator are those influenced by different 
methods of orchard management. Among the 48 orchards the wide 
variations in costs may be at least partly ascribed to different methods 
of soil and tree management. 

Prices of the various items going into the production of apples 
increased steadily during the period of this study until some had 
more than trebled by 1920. The increase in prices is illustrated 
in the changes in preharvest farm costs, which varied from $3,954 
in 1916 to $6,372 in 1920, and again in the harvesting costs, which 
were $2,557 for a 3,331-barrel crop in 1916 and $6,182 for a 3,507- 
barrel crop in 1920. (Fig. 7.) 

PREHARVEST AND HARVEST COSTS AND PRODUCTION PER FARM 

5-YEAR PERIOD, 1916-1920 
Average for 48 Orchards, Frederick County, Virginia 
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Fic. 7.—Aside from variations in prices of cost factors, preharvest costs per farm remain fairly 
constant from year to year. Harvesting costs, however, vary rather directly in proportion 
to variations in yields 

Total costs per farm increased for the five-year period, but for 
the different years the cost per farm varied a great deal because of 
differences in annual yield and of harvesting costs. Harvesting 
costs in normal times are about the same in amount as preharvest 
costs, but in years of low yields or high yields the corresponding 
changes in the total harvesting costs cause considerable difference 
in the total farm expenditures for production. Thus with a 1,340- 
barrel vield in 1917 the net cost per farm was $3,283, whereas with 
a 3,331-barrel yield in 1916 the net cost per farm was $5,120, not- 
withstanding the fact that the prices of the cost factors m 1917 
had increased over those of 1916. 

COST VARIATIONS CAUSED BY DIFFERENCES IN ORCHARD MANAGEMENT 

In Figure 8 variations in costs per barrel are shown. The five- 
year average costs for these farms ranged from $1.64 to $5.66 per 
barrel. 
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Much of the variation in the cost of production among the several 
orchards is due to different degrees of efficiency in management. A 
measure of the efficiency of management may be found in the rela- 
tionship of cost per barrel and quantity of production on the indi- 
vidual farm to the average cost per barrel and the average quantity 
of production on all farms. In nearly all instances where the costs 
per barrel were below the average ($2.87) and the quantity of pro- 
duction was above the average (44 barrels of packed apples per 
acre) the growers made good returns on their investments in addition 

RANGE OF COSTS PER BARREL TO 48 ORCHARDISTS 

NEAR WINCHESTER, VIRGINIA 

1916-1920 and 5-Year Average 
COST 

DOLLARS 

1916 1917 1I918 1919 1920 5-YR. AV. 

Fic. 8.—During the five years of the study the cost of producing a barrel of apples varied on 

individual farms from less than $1 to more than $15 per barrel 

to receiving good wages for their management and labor. A few 

growers who produced at costs ranging somewhat above the average 

cost of $2.87 still made good returns because, although their profit 

per barrel of fruit was less than the average, they had large orchards 
and their total profits were satisfactory. | 

Production costs on some of the orchard farms varied widely from 

the average cost because of lack of good balance in the factors of 

production. The factors of production were out of balance in that 

there was too much orchard for the available labor and equipment. 

In some instances the cost was much lower than the average, as was 

the yield per acre, the low costs being possible under such conditions 
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because of lack of attention to the proper amount of labor and equip- 
ment necessary to take good care of the orchard. Although the 
cost per barrel was low, the total profits were low because of low 
production. Under such conditions it is likely that over a long 
period of time lack of proper attention to the orchard would result 
in a decreased valuation of the orchard and finally in high costs 
per barrel of product. In most cases, however, an improper balance 
in the factors of production results in a higher-than-average cost 
rather than lower-than-average cost. 

RANGE OF NET RETURNS PER BARREL TO 48 ORCHARDISTS 
NEAR WINCHESTER, VIRGINIA 

1916-1920 and 5-Year Average 
RETURNS 
DOLLARS 

1916 1917 1918 1919 1920 5-YR. AV. 

Fic. 9.—During the five years of the study net returns varied on individual farms from a loss of 
about $7 to a profit of more than $5 per barrel 

The relation of costs to net returns per barrel are shown in Table 
23. In 1920 the average grower failed by 19 cents to reach the 
cost-of-production line, whereas in 1918 the net returns per barrel 
were $1.32 above the cost of production. The average net selling 
price for the five years was $3.65 per barrel. In Figure 9 is shown the 
variation in net returns per barrel of apples by years. The five- 
year average net returns per barrel varied on these different farms 
from — $2.37 to $1.83. Fifteen orchard farms failed to receive cost of 
production and 11 orchard farms showed a return above costs of 
more than $1 per barrel. 

Some of the orchardists drew so heavily upon their cash resources 
to develop new orchards that they were forced to neglect temporarily 
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their bearing orchards, and as a result profits were low during the 
period of the survey. Since orcharding is a rather new enterprise 
on some of these farms, the growers have had little means of knowing 
from personal experience just how much cash and equipment were 
needed per acre to handle an orchard. Their idea of how many acres 
they could plant and take good care of has not always been correct, 
with the result that some have more orchard than they can take 
good care of with present facilities. 

TaBLeE 23.—WNet cost, selling price, and net return per barrel of apples; average for 
191 ; 916-1920 

| | | 

Item 1916 | 1917 | 1918 | 1919 | 1920 Aba 
: | pen 

Dolls. | Dolls. | Dolls. | Dolls. | Dolls. Dolls. 
INetCOSUsperDAEre lessons eas eres So el 953 2. 48 2. 88 3. 78 3.70 2. 87 
Selhingprice: peri barrels) | 4s ot Perea it) 2. 58 By ei! 4, 26 5.10 3.75 3. 80 
Storapespricesper Darrel= ay gg . 06 ely . 06 od 24 15 
Net selling price per barrel_-________________________ 2. 52 3. 16 4. 20 4. 88 3. 51 3.65 

Ditlerence=3 4 mis +g Sods bh Bees isl cere: . 99 . 68 1.32 1.10 [1 —.:19, |. .78 

1 Cost per barrel above Selling price. 

The increased expenditures per acre in the case of the higher yield- 
ing orchards was good economy, measured in returns per acre. On 
the smaller orchards (50 acres or less) of higher yields, production costs 
were $54.35 per acre greater than on the lower yielding orchards 
but the yield was 57 barrels of graded apples on the better yielding 
orchards as compared to 31 barrels on the lower yielding orchards. 
This increase in yield resulted in lower production costs per barrel 
of graded fruit, the difference being 77 cents per barrel in favor 
of the higher yielding orchards. The same tendencies, although 
less striking, were noted on the larger orchards. 

SIZE OF ORCHARD, YIELD PER ACRE, AND COST OF PRODUCTION 

As a general rule an increase in either or both of the size of orchard 
and yield per acre resulted in a decreased cost per barre! during this 
period. (See Table 24.) The 11 orchards of over 50 acres of bearing 
trees that produced more than 40 barrels of packed apples per acre 
had an average cost of $2.54 per barrel over the years 1916 through 
1920. The small orchards, on the other hand, that had less than 50 
acres in bearing trees and produced 40 barrels or less per acre had an 
average cost per barrel of $3.58 during the same years. Yield prob- 
ably had a greater influence than any other single factor on the cost 
of a barrel of apples, but size of orchard appeared to have some 
influence. 

The principal advantage of the larger orchards and the higher 
yielding orchards over the smaller and lower producing orchards 
was found in the lower overhead and fixed-production costs per barrel. 
Depreciation in buildings and equipment continues in much the same 
proportions, whether they are used to their full capacities or are only 
partially utilized. Maintenance of work horses is almost the same, 
whether these horses are used rather steadily throughout the year 
or are allowed to stand idle part of the season for lack of productive 
work. Apparently the orchards of large size and orchards of high 
yield benefited by a better distribution of labor and a greater volume 
of production over which to distribute their overhead and fixed 
charges. 
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Taste 24.—Size of orchard, yield per acre, and cost of production on 48 orchard 
farms; average for 1916—1920 

| Net cost 

7 a: Yield 

ae Yield . Size of 
Size : Orchards 2 per (per acre) | orchard | scre1 | Per Per 

| acre barrel 

Acres Ba Ber Number Acres Barrels | Dollars Dollars 
40 or less____ 17 3 <<ok 109. 00 3. 58 

50 or less of bearing trees--_-----------, ace dos 13 28 57 163. 35 2 8] 

Over 50 of bearing trees___-_---------- Fs ail ee ar - pea eset ae 

i Includes barreled apples only. Culls were considered a by-product and their value deducted from the 
total cost of operating the farms. 

RELATION OF VOLUME OF PRODUCTION TO FIXED AND VARIABLE COSTS 

In the operation of an orchard farm there are certain expenses 
which are variable and certain others which are fixed in amount in 
any particular year. Variable costs are hired labor, fertilizer, spray- 
ing, and harvesting expenses. Certain other annual expenses, com- 
mon to every orchard, are more or less fixed in amount. They may 
be defined as costs necessary to keep the business going regardless of 
the quantity of production. Included in fixed costs are interest, 
operator’s labor, cost of keeping work stock, repair of fences, build- 
ings, and machinery; depreciation of fences, buildings, and. equip- 
ment; taxes, fire insurance, and other miscellaneous expenses. 

Fixed costs depend somewhat upon the size of the orchard inas- 
much as within certain limits the size of the business influences the 
quantity of equipment and improvements to be kept in condition. 
Such costs as taxes and insurance would also change with the size of 
the orchards. It is important that the grower carefully consider his 
fixed costs, for at least a part of these must be taken care of each year, 
whether production or prices are high or low. But the greater the 
volume of business the less significant is the fixed cost per unit of 
product. (See Table 25.) 

On orchard farms most fixed charges are incurred irrespective of 
the volume of production, whereas variable costs for such operations 
as picking and packing apples and for barrels bear a definite relation 
to the volume of production. As a whole, variable costs per acre 
on these farms increased with volume of production, whereas variable 
costs per barrel were about the same for the orchards of different 
sizes and yields. 

TABLE 25.—Effect of size of orchard and yield of apples on fixed and variable costs 
on 48 orchard farms; average for 1916-1920 

Variable costs per 

Fixed acre | Fixed | Variable 
Sa | Yield per cost cost cost 
a acre per ._ | | ers 4b 7 Dee 

2 — ' ' acre Pre Harvest barrel | barrel 
harvest | 

Acres Barrels - Dollars | Dollars , Dollars | Dollars pole 
= 'f40 or less____ 61. 62 17. 23 20.15 2. 00 jag 50 or less of bearing trees___-.-..------ Over 40.__.| 79.771 28.94 54. 64 1.35 1. 46 

40 or less____ 40. 56 | 17. 08 37. 02 1 fe Ya) 1.55 
Over 00 of bearing trees__---__-__-.-_.| NOver 40_-——~ 55.67| 20.37| 59.76 104} = 1.50 
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