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This bulletin discusses production of
apples and pears in Oregon, with
particular reference to the Hood River
Valley. The cost-of-production data
presented are based on research find-

Before considering the Hood River
area specifically, it will be helpful to
discuss briefly the general historical
picture of apples and pears in Oregon
from the standpoint of (a) shifts in
acreage, (b) trends in production, (c)
per capita consumption in the United
States, (d) trends in farm prices
through several decades, and (e)
trends in exports.

Shifts in Oregon acreages
Figures 1 and 2 present a graphic

picture of the changes that occurred
in the acreages of apples and pears in
Oregon between 1920 and 1958. In
Figure 1 note the concentration of
apple acreage in Hood River and
Wasco Counties in 1920. Notice, also,
the large acreages of apples in the Wil-
lamette Valley, in Southern Oregon,
and in Umatilla, Union, and Maiheur
Counties in eastern Oregon. Also in
1920 the pear acreage was concentrated
in Jackson County in southern Oregon.

Figure 2 (representing 1958) illus-
trates the general disappearance of
apples in the entire state. This is es-

ings resulting from a detailed study of
fruit growers' costs in the Hood River
Valley extending over a ten-year
period.

Warren J. Green
Arthur E. rish

D. Curtis Mumforci

pecially noticeable in Wasco County,
Willarnette Valley. and southern Ore-
gon. Even Hood River had a tremend-
ous decline in apple acreage, although
it continued to be the State's most im-
portant apple producing area.

In 1958 pear production is concen-
trated not only in the Medford area of
Jackson County but also in Hood
River.

Trends in production
Figure 3 presents a historical picture

of Oregon's great decline in apple pro-
cluction, and the outstanding increase
n production of pears. Apple produc-

tion has declined from 8 million bush-
els in 1926 to 2 million bushels cur-
rently. In contrast, pear production in
Oregon has risen from an insignificant
figure in 1910 to 6 million bushels cur-
rently. Figure 4, beginning with 1925,
separates Oregon's fall and winter
pear production from the Bartletts.
Each has increased at about the same
proportionate rate but fall and winter
pear production currently exceeds pro-
duction of Bartletts.
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Figure 5 illustrates the relative im-
portance of Oregon's apple and pear
production compared to the whole
United States. Since the early 1920's,

apple production has fallen from about
5% of the national total to 2% in re-
cent years; whereas Oregon's pear pro-
duction during the same interval has
increased from 5% to approximately
20% of the total United States' pro-
duction. This emphasizes again the
relative importance of pear production
in Oregon's overall fruit industry.

Per Capita consumption

Trend lines appearing in Figure 6
clearly indicate, for the nation as a
whole, a significant decrease in the per
capita consumption of apples as con-
trasted to an equally significant in-
crease in the per capita consumption of
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citrus. The United States' consumption
of apples decreased from 80 pounds
per capita per year in 1912 to about 25

pounds in recent years. On the other
hand, national consumption of citrus
fruit of all kinds has increased during
this same period of years from 20

pounds to roughly 80 pounds per capita
per year. It is interesting to note a
rather stable and constant per capita
consumption of pears all through this
period, at about 6 pounds per person
per year.

It is possible that per capita con-
sumption of pears, apples, and all cit-

rus fruits has become stabilized dur-
ing the last few years but it is of inter-
est to note the striking increase in per
capita consumption of frozen citrus
juices during the last ten yearsfrom
practically zero to roughly 30 pounds

FIGURE 1. Apple and pear acreages in Oregon by counties, 1920. Each dot rep-
resents 100 acres or a part thereof.
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FIGURE 2. Apple and pear acreages in Oregon by counties, 1958. Each dot rep-
resents 100 acres or a part thereof.

per capita. (Frozen citrtis is included
in the top line representing all citrus.)

Price trends
Through the years there have been

wide fluctuations in prices of apples
and pears in Oregon. Perhaps the most
spectacular changes have occurred in
apples. In 1853, during gold rush days,
Oregon apples were shipped to San
Francisco, California for $2 a pound.
They were so valuable that boxes had
to be bound with iron bands to prevent
theft. In about 1850 Henderson Luell-
ing sold apples on the sidewalk in Port-
land at the rate of $1 for each apple or
about $80 per box. In 1937 the price of
Oregon apples reached the other ex-
treme. In that year, as indicated in Fig-
ure 7, average price in Oregon for a
box of apples, orchard run, delivered

to the packing house door, was 8 cents.
In a little over 100 years the price to
the Oregon fruit grower for a box of
apples had dropped one thousand
times. Figure 7 presents a picture, also,
of winter pear and Bartlett prices in
Oregon for several decades.

One important factor in helping to
determine price of apples and pears in
Oregon, as well as in the United States,
is the export situation. Strength of the
export demand will continue to be im-
portant in the future.

Trends in exports
At one time (1928) the United

States exported almost 30 million bush-
els of apples. As shown in Figure 8
apple exports declined rather sharply
from 1928 to 1940 and have never re-
covered their former importance. In

3
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Perceot of
US Total

fact there have been two vears-1948
and 1952--when our United States' im-
ports of apples were larger than our
exports. Pear exports just prior to

For many years Hood River County
has been, and still is, the most import-
ant apple growing county in Oregon.
The first orchard was planted about
1875 but all commercial orchards came
after 1890. Heaviest plantings of apple
orchards occurred between 1902 and
1909. By 1920 there were 10,750 acres
of apple trees in the IIood River Val-
ley. Since 1920, acreage has declined
58%, and in 1958 the Hood River Val-
ley had only about 4,500 acres of
apples. The decrease at Hood River,
however, is much less than has oc-
curred for the whole state. State acre-
age of apples dropped 83% from 1920
to 1958. So, the Hood River Valley

FIGURE 5. Total apple and pear production in Oregon compared to United
States, 1889-1959.

World Vvar II were approximately 7
million bushels a year, but since then
have not recovered their previous im-
p0 rta n ce.

today (1958) has about 40% of the
total apple acreage while in 1920 Hood
River trees amounted to only 16% of
the total. Furthermore, between 1947-
1956, Hood River County produced
61% of the State's total crop of apples.

Hood River County is not as import-
ant a pear producing region as the
Medford area in Jackson County.
However, increase in pear acreage in
the Hood River Valley since 1920 has
been important. As apples decreased,
pears increased until now (1958) the
Hood River Valley has about 8,000
acres. Hood River's increase in pear
acreage has been far greater than that
of the whole state. From 1920 to 1958,

7
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Oregon's total pear acreage increased
52%, but the pear acreage in Hood
River increased 632%. Results of the
ten-year cost-of-production study at
Hood River help explain this change.

During the ten years of the study
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(1947-1956) it is estimated that Hood
River County produced about 39% of
the total winter pear crop in Oregon,
and approximately 31% of all Bart-
I etts.

FIGURE 7. Apples, winter pears, and BartlettsOregon packing house door
returns per bushel.

FIGURE 6. Apples, pears, and citrusU. S. consumption per capita, 1910-1958.



The Hood River Cost of Production
Study

O6/eeecie4 4e 4244
To determine, for a selected group
of orchardists over a ten-year period,
cost of producing apples, winter
pears, and Bartletts, to the point of
delivers' by the grower to packing
house door.
To determine more important fac-
tors responsible for economical pro-
duction of apples and pears in the
1-food River Valley.

25-

20-

0

To determine relative profitableness
of apples, winter pears, and Bart-
letts as produced by cooperators in
this study.
To devise a practical method for es-
timating annually the cost of produc-
ing apples, winter pears, and Bart-
letts in the Hood River Valley, so
long as there may be no important
changes in cultural practices of pro-
duction in this area.

FIGURE 8. Net U. S. exports of apples and pears, 1910-1958.
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Land use

Although the number of cooperating
farmers in the Hood River Valley
varied from year to year during the
ten years of this study, an average of
22 farms participated each year. In
total, this study included 224 individ-
ual orchard-year records. Each cooper-
ating farmer kept detailed records of
all orchard expenses, hours of man
labor, inventories, and yields per acre.
Table 1 summarizes the ten-year land
use picture on orchards studied. Farms
averaged 55 acres in size with about 34
acres in total orchard. On the average,
apple orchards consisted of 14.6 acres,
winter pear orchards had 9.9 acres in
pears, and the Bartlett orchards con-
sisted of 7.7 acres (Table 1). Com-
bineci acreage of winter peal-s and
Bartletts (17.6) was a little larger than
apple acreage (14.6). Most farms had
all three classes of tree fruitsapples,
winter pears, and Bartletts. Further-
more, largely because of a severe freeze
in 1919 that killed many apple trees,
growers interplanted apple orchards
with pears. As a result it is common to-

clay to find orchards with apple and
pear trees intermixed. This condition
tended to make the study a bit more
difficult than if the three classes of
fruit trees had been in solid blocks.

Capital investment
Modern orchards represent a rela-

tively high capital investment. Data in
Tables 2, 3, and 4 present, for each
of ten years, annual average invest-
ment figures for apple, winter pear,
and Bartlett orchards in the study. The
ten-year average total investment fig-
ures per acre for each of the tree fruits
was remarkably similar. Per acre, these
were: apples, $1,157; winter pears,
$1,297; and Bartletts, $1,228. Exclud-
ing the value of buildings and equip-
ment, and looking only at value of or-
chards themselves, pear orchards, on
the average for the ten years, were
valued by their owners at slightly
higher figures than for apples. A care-
ful look at data for the last few years,
however, will show that total values per
acre of the winter pear, Bartlett, and
apple orchards have been coming closer
and closer together.

7e .4e oj wdeci#e9 4ftfted.
From 1947 to 1956, a selected group

of apple growers in the Hood River
Valley cooperated with Oregon State
College and kept detailed cost records.
Costs of production as reported in this
bulletin include all items of expense
incurred in producing and delivering
the crop to the packing house or pro-
cessing plant door. Packing house costs
are not included.

10

Major items of cost
Major items of cost are shown in

Table 5. The ten-year average cost of
producing apples was 91 cents per
loose box (34.8 pounds), or $1.45 on
a packed box basis. Assuming packing
and handling charges (from $1.25 to
$1.50), the total f.o.b. cost would be
$2.70 or more per packed box. In the
estimate of $1.25 to $1.50, the cost of



Table 1. Ten-Year Land Use Summary, Hood River, Oregon, 1947-56.

Total orchard land includes small amounts of other fruit.

Year

Apples Winter Pears Bartletts Total Orchard' Total All Land
No. of
Farms

Average
Per Farm

Acres

No. of
Farms

Average
Per Farm

Acres

No. of
Farms

Average
Per Farm

No. of
Farms

Average
Per Farm

Aci-es

No. of
Farms

Average
Per Farm

Acres --Acres
1947 24 15.2 24 10.7 23 6.9 24 34.7 24 57.7
1948 25 16.2 24 11.3 24 7.3 25 36.6 25 60.1
1949 21 15.4 21 10.9 21 7.6 21 35.4 21 57.0
1950 22 15.6 23 10.2 23 7.9 23 35.3 23 61.1
1951 24 14.6 24 10.4 25 7.6 25 34.0 25 58.4
1952 27 15.1 28 10.6 28 8.1 28 35.3 28 49.2
1953 19 14.2 20 9.1 20 8.1 20 33.2 20 53.3
1954 22 12.7 24 8.0 24 7.8 24 29.8 24 48.1
1955 22 12.6 24 8.7 24 7.6 24 29.4 24 48.5
1956 19 14.0 20 9.1 20 8.2 20 31.8 20 53.4

Ten-
year

average
22.5 14.6 23.2 9.9 23.2 7.7 23.4 33.6' 23.4 55.4

Percent
of total

land
26.4 17.9 13.9 60.6' 100.0



Table 2. Ten-Year Capital Investment Summary, Apples, Hood River, Oregon, 1947-1956.

Table 3. Ten-Year Capital Investment Summary, Winter Pears, Hood River, Oregon, 1947-1 956.

Year
No. of

orchards
Average

size

Average
value per
orchard Orchard

\Talue per acre

Buildings Equipment
Cash to
operate

Total
investment

Acres
1947 24 10.68 $15,707 $848 $201 $222 $200 $1,471
1948 24 11.80 17,202 823 196 238 200 1,457

1949 21 10.90 14,863 761 182 226 200 1,369

1950 23 10.20 13,473 739 159 218 200 1,316

1951 24 10.90 13,613 689 137 227 200 1,253

1952 27 11.30 14,647 713 164 218 200 1,295

1953 20 9.10 11,445 718 164 176 200 1,258

1954 24 8.00 9,930 706 147 189 200 1,242

1955 24 7.80 9,107 637 142 189 200 1,168

1956 20 8.10 9,239 636 133 172 200 1,141

Ten-year
average 23.1 9.90 $12,923 $727 $162 $208 $200 $1,297

Year
No. of

orchards
Average

size

Average
value

per orchard

Value per acre

Orchard Buildings Equipment
Cash to
operate

Total
investment

Acres
1947 24 15.25 $18,728 $614 $194 $220 $200 $1,228
1948 25 16.25 19,975 612 187 231 200 1,230
1949 20 16.20 19,312 612 177 204 200 1,193
1950 22 16.30 18,694 594 154 196 200 1,144

1951 24 15,20 16,638 570 132 195 200 1,097

1952 27 15.50 17,850 599 153 200 200 1,152

1953 19 14.90 16,498 598 152 156 200 1,106
1954 22 13.90 15,538 598 147 172 200 1,117

1955 22 12.50 14,453 615 151 190 200 1,156

1956 19 13.30 15,286 621 145 183 200 1,149

Ten-year
average 22.4 15.00 $17,292 $603 $159 $195 $200 $1,157



Table 4. Ten-Year Capital Investment Summary, Bartlett Pears, Hood River, Oregon, 1947-1956.

Year
No. of

orchards

Average
size

(bearing)

Average
value per
orchard Orchard Buildings

Value per acre

Total
investment

Cash to
Equipment operate

Acres
1947 23 4.67 $5,964 $679 $190 $213 $200 $1,282
1948 24 5.23 7,227 746 195 240 200 1,38 1
1949 20 5.90 8,071 733 180 248 200 1,361
1950 20 7.00 8,881 667 152 241 200 1,260
1951 22 7.20 8,496 619 136 220 200 1,175
1952 26 7.20 8,744 636 160 218 200 1,214
1953 19 6.60 7,72 5 630 162 180 200 1,172
1954 23 6.50 7,484 616 148 187 200 1,151
1955 24 5.60 6,407 604 149 191 200 1,144
1956 20 5.80 6,584 616 138 181 200 1,135

Ten-year
average 22.1 6.20 $7,558 $655 $161 $212 $200 $1,228



sorting and handling all apples delis'-
ered to the packing house is charged
against the packed fruit. Labor was
the most important item in the 91 cent
cost of production to the packing house
door. It amounted to almost 52% of
the total. Other important segments of
cost were general expenses, materials,
interest on investment, and deprecia-
tion on equipment as indicated in
Table 5.

Detailed cost statement

Table 6 presents a detailed ten-year
average statement covering cost of
producing apples on orchards studied
at Hood River. Preharvest labor
amounted to almost $154 per acre, with
thinning, pruning, maintenance, and
irrigation being the most time corisum-
ing and expensive. Picking and other
harvest labor came to a total of $107,
making a grand total labor cost of $261
per acre to produce apples. Other seg-
ments of costs were: materials, $75;
general expense, $78; depreciation,
$31 ; interest on investment, $48; mak-
ing a grand total of $493 per acre the
cost of producing apples on Hood
River farms studied over the ten-year
period, 1947-1956. As noted in Table
5 the average apple orchard studied
was about 15 acres in size and yielded
an average of 565 loose boxes of "or-
chard run" fruit per acie during the
study. The ten-year average yield of
packed boxes per acre was 348.

Seasonal distribution of man labor

There are a number of significant
features concerning the seasonal man
labor distribution in producing apples
in the Hood River Valley. First of all,
each month, as represented in Figure 9,
has some man labor requirement. Next,
the operator's labor, on the average,
was about one-third of the total man
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labor required per acre (Tables 1 and
2, appendix). Most of the operator's
labor occurred between March and
November with the peak months being
July and October.

July and October were the big labor
requirement months in apple produc-
tion at Hood River. For the most part
this represented thinning in July and
picking in October. Both jobs, of
course, were done with hired labor.

In ten years at Hood River there
was a significant reduction in hours
of man labor required per acre to pro-
duce apples. Total requirement declined
from 302 to 214 hours; preharvest
labor, from 186 to 127; and reduction
in spraying time from 19 to 4 hours
per acremade possible by improved
but more expensive spraying equip-
ment. Much of this saving in hours of
labor per acre, however, was offset by
a general increase in hourly labor rates
of about 18% during the ten-year
period.

A detailed picture of average man
labor requirements for an acre of
apples, by specific operations and by
months is shown in Tables 1 and 2 in
the appendix.

Age and variety of apples
In the last year of the study (1956),

20% of the cooperators' apple trees
were less than 6 years old; 14% were
from 6 to 9 years of age; and the re-
maining 66% were 10 years old or
over. Varieties in order of popularity
were as follows: Delicious (all kinds),
59.3%; Newtown, 34.6%; Ortley,
2.7%; Spitzenberg, 1.6%; and all

other varieties, 1.8%.

Variation in costs of production

The 224 apple annual record years
included in this study exhibited wide
variations in costs. The great bulk of
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FIGURE 9. Labor program for an average acre of apples in the Hood River
Valley, 1956.
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ten-year average, even though there variations in costs of production per
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Effect of yield per acre on cost per box
The ten-year average relationship

between yield per acre and cost of pro-
duction is shown in Appendix Table 3.
This relationship is shown not only for
total costs but also for three segments
of cost: harvest labor, other labor, and
all other costs. Appendix Table 3, is
a basic table used in year-to-year cal-
culations of costs of production.

Figure 10 illustrates the average re-
lationship that occurred in apples each
year between yield of loose boxes per
acre and cost of production per loose
box. High average yields, for example
in 1950, resulted in low average costs,
and low yields in 1953 meant high
costs. This relationship between yield
per acre and cost of production per
unit is true without exception. It would
not be true, however, if one were to
make "highest yield per acre" his only
goal without regaid to efficiency of
labor, machinery, fertilizer, etc.

16

Estimated costs and returns, by years
Figure 11 presents a year by year

picture of the estimated profitableness
of apple production at Hood River, on
the farms studied. The years 1948 and
1951 through 1956 were good years,
showing a gain. The years 1947, 1949,
1950, 1957, and 1958 showed a loss.
Figure 11 compares the estimated cost
of production with the packing house
door price received per loose box. If
the price received (ph.d. basis) was in
excess of the estimated cost of produc-
tion, it is shown by a "gain." If less,
it is shown as a "loss" (Appendix
Table 4). During the study the co-
operators had an average cost of pro-
(luction of 91 cents per loose box (34.8
pounds) and the average packing house
door price was $1.02. Adding on an-
other two years, 1957 and 1958, the
resulting 12-year average estimated
cost of production was $915 per loose
box, and the p.h.d. price $977.

Table 5. Apples: Cost of Production, Hood River, Oregon.
(Does not include cost of storage, boxes, packing, and shipping.)

Item
Ten-year

average 1947-1956
Distribution

of costs

Number of orchards in study
Acreage of apples per orchard
Yield per acre, loose boxes
Yield per acre, packed boxes

22
15

565
348

Dollars Percent
Costs per loose box for:

Preharvest labor .28 30.7
Picking 13 14.3

Other harvest .06 6.6

Total labor 47 51.6

Iviaterials .14 15.4
General expense .15 16.5

Depreciation on equipment .06 6.6
Interest on investment (5 percent) .09 9.9

Total cost per loose box .91 100.0

Cost per packed-box basis $145



Current cost of production estimates
A direct result of the ten-year de-

tailed study at Hood River has been
development of a method of estimating
current cost of production figures from
year to year. The procedure by which
this method was developed and an il-
lustration of how it can be used to
estimate current costs are included in
the appendix, page 40. By using this
approach, Figure 12 has been con-
structed to show estimated 1959 rela-
tionships between various yields per
acre and costs of production. For ex-
ample, referring to Figure 12, an aver-
age yield of 700 loose boxes per acre
in 1959 would be associated with an
estimated cost of approximately 97
cents per box. On the other hand a
yield of 500 boxes would be associated
with a cost of approximately $1.19 per
box.

One conclusion to be drawn from
Figure 12 is this: Looking toward the
next few years, assuming costs stay
where they are now, average yields of
650 to 700 boxes of apples per acre
will be necessary to meet production
costs in the hood River Valley.

Comparison with study made in 1915
it is interesting to compare present

day costs with costs and conditions ex-
isting 45 years ago in Hood River Val-
ley. A detailed study by the United
States Department of Agriculture was
made in 1915. Table 7 presents a brief
comparison of conditions then and
now. Labor 45 years ago was only 38%
of the total cost of production whereas
more recently it amounted to 52%.
Also, charge for interest on investment
was 45% of the total cost then and
only 10% in the current picture at
Hood River.

in 1915, prior to World War I, all
apples were packed on the farms where
they were produced. According to
U.S.D.A. Bulletin 518, the total cost of
producing. packing, and hauling to the
shipping point amounted to $1.02 per
packed box. To make the two studies
comparable adjustments have been
made in the 1915 published data (Table
7). A more detailed breakdown and
comparison of the two studies is in-
cluded in Appendix Table 5.

7e co4 ftodeei.t9 eu4tte'i ea'z4..
For the ten-year period, 1947-1956,

a selected group of winter pear grow-
ers in the Hood River Valley cooper-
ated with the college by keeping de-
tailed cost of production records. These
costs as reported herein include all
items of expense incurred in produc-
ing and delivering the crop to the door
of the packing house or processing plant.
No packing house costs are included.

Major items of cost

The major items of cost are shown
in Table 8. The ten-year average cost

of producing winter pears was $1.05
loose-lug box (45 pounds), or

$1.18 on a packed box basis. Assuming
packing and handling charges (from
$1.25 to $1.50), the total f.o.b. cost
would be $2.43 or more per packed
box. In the estimate of $1.25 to $1.50,
the cost of sorting and handling all
winter pears delivered to the packing
house is charged against the packed
fruit. Labor was the most important
item in the $1.05 cost of production
to the packing house door. It amounted
to almost 45% of the total. Other im-

17
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Table 6. Apple Production Costs: Hood River, Oregon. Ten-Year Averages (1947-1956).

(Includes all costs, delivered to packing house door, but does not include costs of storage,
boxes, packing, and shipping.)

Item

Labor per acre

Man hours Cost

Pruning 33.7 $ 34.24
Brush removal 4.4 4.40
Hand cultivating 1.8 1.72

Machine cultivating 4.1 4.51

Fertilizing; mowing 2.0 2.17
Irrigating 11.5 12.45

Spraying 9.0 9.74

Thinning 42.7 40.35
Propping; cleanup 7.1 7.30

Maintenance 22.5 25.10
Supervision 8.6 11.64

Total preharvest 147.4 $153.62

Picking 84.5 $ 73.94
Other harvest 30.2 33.53

Total labor 262.1 $261.09

Materials per acre
Fertilizers $14.72
Irrigation water 6.21

Sprays 41.19

Miscellaneous supplies 13.21

Total materials $ 75.33
General expense per acre

Building repair $ 4.52

Machinery repair 10.51

Machine hire 6.28

Gas and oil 13.56

Electricity; water; wood fuel; office 8.37

Liability, fire, and motor insurance 7.90

Property taxes 16.98

Cash to operate 10.00

Total general expense $ 78.12

Depreciation per acre
Buildings (not including operator's dwelling) $ 9.53

Machinery 21.39

Total depreciation $ 30.92

Interest per acre (5 percent)
Buildings $ 7.96

Machinery 9.73

Orchard 30.13

Total interest $ 47.82

Total cost per acre 493.28

Cost per loose box $ .91

Cost per packed box $ 1.45

Acres per orchard 14.9

Loose boxes produced per acre (34.8 lbs. per box) 565

Packed boxes produced per acre 348



portant segments of cost were general
expenses, materials, interest on invest-
ment, and depreciation of equipment
as indicated in Table 8.

Detailed cost statement
Table 9 presents a detailed ten-year

average statement covering cost of pro-
ducing winter pears on orchards stud-
ied at Hood River. Preharvest labor
amounted to $117 per acre, with the
jobs of pruning, maintenance, super-
vision, irrigation, and spraying being
the most time consuming and expen-
sive. Picking and other harvest labor
totaled $90, making a grand total labor
cost of $207 per acre to produce win-
ter pears. Other segments of cost were:
materials 79, general expense $83, de-
preciation $34, and interest on invest-
ment $55, making a grand total of $458
per acre as the total cost of producing
winter pears on the Hood River farms
studied over the ten-year period, 1947-
1956. The average winter pear orch-
ard studied was about ten acres in size
and yielded an average of 463 loose-lug
boxes of "orchard run" fruit per acre
during the ten years of the study
(Table 8). Ten-year average yield of
packed boxes was 409 per acre.

Seasonal distribution of man labor
There are a number of important

aspects concerning the seasonal man
labor distribution in producing winter
pears in the Hood River Valley. Most
interesting, perhaps, is that there is
work to be done throughout the entire
year. Each month has some man labor
requirement (Figure 13). Also, the
operator's labor, on the average, was
about one-third of the total man labor
required per acre (Appendix Tables 6
and 7). The operator's peak labor re-
quirement came in September although
March and April were high also.

'With reference to the year's total

labor requirement, there were two
heavy demand periodsone in March
and April, and one in September and
October (Figure 13). Pruning was the
big job in March and April. In Sep-
tember and October the big task was
piclding. In both pruning and picking,
but especially in picking, it was neces-
sary to call on hired labor. Picking
labor was paid for on a piece work
basis at so much per box. The data in
Appendix Table 15 give the picking
rates per box of apples, winter pears,
and Bartletts by years. Most critical
seasonal demand comes with picking.

For a detailed presentation of labor
requirements, by operations and by
months, see Appendix Tables 6 and 7.

In this ten-year study at Hood River
there was a significant reduction in
hours of man labor required per acre
to produce winter pears. Total re-
quirement declined from 242 to 212
hours; preharvest labor, from 145 to
101; and reduction in spraying time
from 14 to 5 hours per acrethis
made possible by improved but more
expensive spraying equipment. Tend-
ing to offset the savings in man hour
requirements per acre, however, was
the general increase in hourly wage
rates of about 18% (luring the ten-
year period.

Age and variety of winter pears
In the last year of the study (1956),

23% of the cooperators' winter pear
trees were less than 6 years old; 4%
were from 6 to 9 years of age; and the
remaining 73% were 10 years old or
over. Varieties in order of importance
were as follovs: D'Anjou, 87.4%;
Easter, 11.3%; Bosc, 0.9%; and all
other varieties, 0.4%.

Variation in costs of production
The 231 winter pear annual record

years included in this study exhibited
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wide variations in costs of production.
The great bulk of costs varied from
60% to 225% of the ten-year average,
even though there were extremes be-
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FIGURE 11. Applesprice received (p.h.d.) in percent of cost production in the
Hood River area, 1947-1958.

yond these points. The chief factor in-
fluencing these variations in costs of
production per loose-lug box was the
yield of winter pears per acre.

FIGURE 10. Applesyield per acre (loose boces) and cost of production in the
Hood River area, 1947-1957.
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Table 7. Apples: Comparison of Cost of Production Per Loose Box in 1915 and in Ten-Year Period
(1947-56), Hood River Area, Oregon.2

(Does not include cost of storage, boxes, packing, and shipping.)

2 The 1915 data is based on U. S. Department of Agriculture Bulletin 51S adjusted to a packing house
door basis to make it comparable with present study. The 1947-1956 data represent the current study.

Interest was figured at 8% for 1915 and 5% for 1947-1956.
Note: In 1915 the average investment in machinery, equipment, and worlsstock per farm was about $800

compared to an average of approximately $4,sOO per farm in the ten-year period l94i-196.

Table 8. Winter Pears: Cost of Production, Hood River, Oregon.
(Does not include cost of storage, boxes, packing, and shipping.)

21

Item
Year
1915

Ten-year
average

1947-1956

Distribution of costs

1915 1947-1956

Number of orchards in study
Acreage of apples per orchard
Yield per acre, loose boxes
Yield per acre, packed boxes
Total orchard investment, per acre

54
18.7

333
222

$991

22
14.9

565
348

$1, 149

Del/sue Dot/are Percent Percent
Costs per loose box for:

Preharvest labor .12 .28 22.7 30.7
Picking .04 .13 7.5 14.3
Other harvest .04 .06 7.5 6.6

Total labor .20 .47 37.7 51.6

Materials .03 .14 5.7 15.4
General expense .04 .15 7.5 16.5

Depreciation on equipment .02 .06 3.8 6.6
Interest on investment2 .24 .09 45.3 9.9

Total cost per loose box .53 .91 100.0 100.0

Item

Number of orchards in the study
Acreage of winter pears per orchard
Yield per acre, loose-lug boxes
Yield per acre, packed boxes

Ten-year
average 1947-1956

Distribution
of costs

23
9.9

463
409

fbi/are Percent
Costs per loose-lug box for:

Preharvest labor .27 25.7
Picking .14 13.4
Other harvest .06 5.7

Total labor .47 44.8

Materials .18 17.1

General expense .19 18.1

Depreciation on equipment .08 7.6
Interest on investment (5 percent) .13 12.4

Total cost per loose-lug box 1.05 100.0

Cost per packed-box basis $1.18
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Effect of yield per acre on cost per box

The ten-year average relationship
between yield per acre and cost of pro-
duction is shown in Appendix Table 8.
This relationship is shown not only for
total costs but also for three segments
of cost: harvest labor, other labor, and
all other costs. Appendix Table 8 is a
basic table used in year-to-year calcu-
lations of costs of production.

Figure 14 illustrates the average re-
lationship that occurred in winter
pears, each year, between yield of
loose-lug boxes per acre and cost of
production per loose-lug box. High
average yields, for example in 1950,
resulted in low average costs, and ex-
tremely low yields in 1951 resulted in
extremely high costs per box. This
illustration of the relationship between
yield per acre and cost of production

0 yr overage ph.d. price per loose box (5 I 021

I',ØI

75

01

ol
I I I I I

I 00
0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0

2
Yield per acre in loose boxes

FIGURE 12. Apples-1959 estimated cost of production related to yield per acre
in loose boxes.

per unit is generally true throughout
the study. But "highest yield per acre"
is not a safe goal without regard for
efficiency of labor, machinery, fertil-
izer, etc.

Estimated costs and returns, by years
Figure 15 presents a year by year

picture of the estimated profitableness
of winter pear production at Hood
River, on the farms studied. LTnlike
apples (Figure 11) which showed a
gain for some years and a loss for
others, Figure 15 indicates each year
of the study was a good one for the
average winter pear grower in the
study. Each year the packing house
door price at Hood River was higher
than the estimated average cost of
producing winter pears on the farms
studied. Each year showed a "gain".
(Appendix Table 4.)
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FIGURE 13. Winter pearslabor program for an average acre, Hood River
Valley, 1956.
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For the ten years studied, cooper-
ators had an average cost of produc-
tion of $1.05 per loose-lug box (45
pounds) and average packing house
door price was $1.54. Adding another
two years, 1957 and 1958, the result-
ing 12-year average estimated cost of
production was still $1.05 per loose-
lug box, and the p.h.d. price increased
to $1.56.

The results of this study suggest
production of winter pears over the
past few years at Hood River has been
somewhat more profitable than produc-
tion of apples, at least on cooperating
farms.

Current cost of production estimates
As a direct result of this ten-year

research study it has been possible to
develop a method of estimating cur-
rent cost of production figures from
year to year. The procedure by which
this method was developed, and an ii-

Cost of production
per loose-lug
box ($)
1.70

lustration of how it can be used to cal-
culate estimates on current costs, are
included in the Appendix, page 46.

By using this approach, Figure 16
has been constructed to show estimated
1959 relationships between various as-
sumed yields per acre and costs of
production. For example, an average
yield of 400 loose-lug boxes per acre
in 1959 would be associated with an
estimated cost of approximately $1.32
per box (Figure 16). On the other
hand, a yield of 300 loose-lug boxes
would be associated with a cost of ap-
proximately $1.65 per box.

If production costs and prices for
winter pears stay in the same general
relationship to each other as they have
during the last few years, the Hood
River grower who can get average
yields (450 loose-lug boxes per acre)
is in no immediate danger of a serious
price-cost squeeze (Figure 16).
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FIGURE 14. Winter pearsyield per acre (loose-lug boxes) and cost of produc-
tion, Hood River area, 1947-1957.
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During the ten years, 1947-1956, a
selected group of Bartlett pear growers
in the Hood River Valley cooperated
with the college in keeping detailed cost
of production records on their or-
chards. Costs of production reported in
this bulletin include all items of ex-
pense incurred in producing and de-
livering the crop to the door of the
packing house or processing plant.
Therefore, in the case of Bartletts, no
packing house or cannery costs are in-
cluded.

Major items of cost
Major items of cost are shown in

Table 10. The ten-year average cost of
producing Bartlett pears was $1.53 per
loose-lug box (45 pounds), or about $68
per ton. Again, as with apples and
winter pears, labor was the most im-
portant single item of cost. The ten-
year average charge for all labor in

Percent

- 250
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- 150

100

- 50

FIGURE 15. Winter pearsprice received (ph.d.) in percent of cost of produc-
tion, Hood River area, 1947-1958.

-

production of Bartletts was almost
46% of the total estimated cost of pro-
cluction. Other important segments of
cost were general expenses, materials,
interest on investment, and deprecia-
tion on equipment as shown in Table
10.

Detailed cost statement
In Table 11 is presented a detailed

ten-year average statement covering the
cost of producing Bartlett pears on or-
chards studied at Hood River. Prehar-
vest labor amounted to $151 per acre,
with thinning, pruning, maintenance,
irrigation, supervision, and spraying
being the most time consuming and
expensive. Picking and other harvest
labor came to a total of $57, making a
grand total labor cost of $208 per acre
to produce Bartlettsjust a one dollar
difference from total labor cost of pro-
ducing winter pears. Other segments

0
0,

0,

25
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Table 9. Winter Pear Production Costs: Hood River, Oregon. Ten-Year Averages (1947-1 956).
(Includes all costs, delivered to packing housc dooi-, but does not include costs of storage,

boxes, packing, and shipping.)

Item Man hours Cost

Labor per acre
Pruning 41.5 $ 42.70
Brush removal 3.7 3.75
Hand cultivating 1.5 1.39
Machine cultivating 3.7 4.11
Fertilizing; mowing 2.3 2.49
Irrigating 10.3 10.98
Spraying 7.4 8.18
Thinning .3 .31
Propping; cleanup 6.4 6.60
Maintenance 22.0 25.05
Supervision 8.5 11.58

Total preharvest 107.6 $117.14

Picking 70.6 $ 62.29
Other harvest 25.2 28.00

Total labor 203.4 $207.43
Materials per acre

Fertilizers $15.16
Irrigation water 6.10
Sprays 41.51
Miscellaneous supplies 16.77

Total materials $ 79.54
General expense per acre

Building repair $ 4.99
Machinery repair 11.43
Machine hire 5.42
Gas and oil 16.08
Electricity; water; wood fuel; office 8.84
Liability, fire, and motor insurance 8.51
Property taxes 17.61
Cash to operate 10.00

Total general expense $ 82.88
Depreciation per acre

Buildings (not including operator's dwelling) $10.37
Machinery 23.42

Total depreciation $ 33.79
Interest per acre (5 percent)

Buildings $ 8.12
Machinery 10.37
Orchard 36.34

Total interest $ 54.83
Total cost per acre $458.47
Cost per loose box $ 1.05
Cost per packed box 118

Acres per orchard 9.9
Loose-lug boxes produced per acre (45 lbs. per box) 463
Packed boxes produced per acre 409



of cost were: materials $77, general ex-
pense $83, depreciation $32, and inter-
est on investment $51, making a grand
total of $451 per acre as the estimated
total cost of producing Bartletts on the
Hood River farms studied over the
ten-year period, 1947-1956. The aver-
age Bartlett orchard studied contained
approximately six acres of bearing
trees (Table 10). Average yield per
acre over the ten-year period was 300
loose-lug boxes, or approximately 6.7
tons of "orchard run'' fruit.

Seasonal distribution of man labor

Bartletts, like apples and winter
pears, require labor each month of the
year (Figure 17). Total labor require-
ment of the operator himself in pro-
ducing Bartletts was about 37% of the
total man labor requirement during
the year (Appendix Tables 9 and 10).
This was similar to the situation both
in apples and winter pears where the
operator put in about one-third of the
total man hours on the place. June and
August were the big months for the
Bartlett pear producer.

The yearly total picture of labor re-
quirements for Bartletts shows two
peak periods--first in June and second
in August and September (Figure 17).
The June job was mostly thinning, and
the August and September jobs were
picking and other harvest labor (Ap-
pendix Tables 9 and 10). Picking rates
are shown in Appendix Table 15.
Pruning occurred mostly in March and
April.

During the study a considerable re-
duction was accomplished in hourly re-
quirements for man labor on Bartletts.
Total requirements per acre dropped
from 220 to 189 hours; preharvest
labor, from 165 to 132; and quite sig-
nificant was the drop in hours of spray-
ing time from 16 to 5 hours per acre

this made possible by improved, more
expensive, spraying equipment. Tend-
ing to offset the savings in man hour
requirements pet- acre, however, was
the general increase in hourly wage
rates of about 18% during the ten-
year period.

Age of Bartlett trees
In the last year of the study (1956),

42% of the cooperators' Bartlett trees
were less than 6 years old; 17% were
from 6 to 9 years of age; and the re-
maining 41% were 10 years old or
o\'er. This unusually high percentage
of nonbearing trees (42%) means that
the cooperators were increasing their
Bartlett acreages. To some extent this
was true all through the study, as there
was a higher than normal percentage
of young trees each year. To correct
for this abnormality, an adjustment
was made each year. The general rule in
summarizing the data was to exclude
from cost of production calculations,
acreage of young trees in excess of
normal. In 1956, after the adjustment
was made, there remained 17% in trees
less than 6 years old; 22% in the class
6 to 9 years; and 61% in trees 10

years old or over.

Variations in costs of production
The 221 Bartlett annual record years

included in this study exhibited wide
variations in costs of production. The
great bulk of costs varied from 60% to
260% of the ten-year average, even
though there were extremes beyond
these points. The principal factor in-
fluencing these variations in costs of
production per loose-lug box was the
yield of Bartletts per acre.

Effect of yield per acre on cost per box
The ten-year average relationship be-

tween this most important factor of
yield per acre and cost of production
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Table 10. Bartlett Cannery Pears: Cost of Production, Hood River, Oregon.
(Includes all, costs, delivered to the cannery door.)

is shown in Appendix Table 11. This
relationship is shown not only for total
costs but also for three segments of
costs: harvest labor, other labor, and
all other costs. Appendix Table 11 is
a basic table used in year-to-year cal-
culations of costs of production.

In studying the year-by-year ie1a-
tionships between yield and cost of
production, it was noticeable that high
average yields of Bartletts per acre, for
example in 1949, resulted in low aver-
age costs, and extremely low yields in
1951 resulted in extremely high costs
per box and per ton (Appendix Table
12). This inverse relationship between
yield per acre and cost per unit is ex-
tremely important and usually true,
but, as pointed out in the discussion
under apples and winter pears, suc-
cessful orchard operation requires at-
tention to efficiency of labor, machin-
ery, and fertilizer as well as to "high-
est yield per acre."

Estimated costs and returns, by years
Figure 18 presents a year by year

picture of the estimated profitableness
of Bartlett pear production at Hood
River, on the farms studied. Compare
this Bartlett chart with Figure 11 for
apples, and Figure 15 for winter
pears. Summing up the ten years for
Bartletts (Figure 18) it would appear
that this crop has been fairly profitable.
Only in the years 1949, 1952, 1953,
and 1957 did Bartletts show a loss and
then only slightly (Appendix Table 4).

For the ten years studied the cooper-
ators had an average cost of production
of $1.53 per loose-lug box (45 pounds)
and the average packing house or can-
nery door price was $1.90. Loose-lug
box data may be converted to tons by
multiplying by 44.4. Adding on another
two years, 1957 and 1958, the resulting
l2-year average estimated cost of pro-
duction was $1.55 per loose-lug box,
and the p.h.d. price was $1.86.

Item
Ten-year

average 1947-1956
Distribution

of costs
Number of orchards in the study 22
Acreage bearing pears per orchard 6.2
Yield per acre, loose-lug boxes 300
Yield per acre, tons 6.7

Dollars Pcrce,,t
Costs per loose-lug box for:

Preliarvest labor .51 33.3
Picking .12 7.8
Other harvest .07 4.6

Total. labor .70 45.7

Materials 26 17.0
General expense .28 18.3
Depreciation on equipment 11 7.2
Interest on investment (5 percent) .18 11.8

Total cost per loose-lug box 1.53 100.0

Cost per ton $68.44
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Table 11. Bartlett Pear Production Costs: Hood River, Oregon. Ten-Year Averages (1947-1956).
(Includes all costs, delivered to the cannery door.)

Item Man hours Cost

Labor per acre
Pruning 31.3 S 32.53
Brush removal 3.1 3.14

Hand cultivating 3.2 3.06

Machine cultivating 4.7 5.22

Fertilizing; mowing 2.4 2.55

Irrigating 11.7 12.74

Spraying 7.5 8.22

Thinning 41.5 39.98
Propping; cleanup 7.1 7.35

Maintenance 22.5 25.68
Supervision 7.6 10.21

Total preharvest 142.6 $l50.1
Picking 40.6 $ 35.71
Other harvest 19.4 21.40

Total labor 202.6 $207.82

Materials per acre
Fertilizers S 15.88
Irrigation water 5.78

Sprays 38.51

Miscellaneous supplies 17.20

Total materials $ 77.37

General expense per acre
Building repair $ 5.31

Machinery repair 10.83

Machine hire 5.96

Gas and oil 15,43

Electricity; water; wood fuel; office 9.19

Liability, fire, and motor insurance 8.51

Property taxes 17.49

Cash to operate 10.00

Total general expense $ 83.72

Depreciation per acre
Buildings (not including operator's dwelling) $ 9.18
Machinery 22.68

Total depreciation $ 31.56

Interest per acre (5 percent)
Buildings $ 8.06

Machinery 10.64

Orchard 32.77

Total interest 51.47

Total cost per acre $451.24

Cost per loose-lug box $ 1.53

Cost per ton $ 68.44

Acres per orchard 6.2

Tons produced per acre 6.7
Loose boxes produced per acre (45 lbs. per box) 300



Current cost of production estimates
As a direct iesult of this ten-year

research study it has been possible to
develop a method of estimating current
cost of production figures on Bartletts
from year to year, so long as cultural
practices do not change markedly. The
procedure by which this method was
developed. and an illustration of how
it can be used to calculate estimates on
current costs, are included in the ap-
pendix, page 49.

By using this approach, Figure 19
has been constructed to show estimated
1959 relationships between various as-

sumed yields per acre and costs of pro-
duction. Figure 19 shows that an aver-
age yield of 350 loose-lug boxes

Cost per
loose-lug box
2.0. (l
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1.50

.25

1.00

.75

.50

.00

30

(roughly 7.9 tons) per acre in 1959
would have been associated with an es-
timated cost of approximately $1.61 per
box (about $71.50 per ton). On the
other hand a yield of only 150 loose-
lug boxes (approximately 3.4 tons) per
acre in 1959 would have been associ-
ated with a cost of production of about
$3.58 per box (almost $159 per ton).

After studying Figure 19 it is clear
that if costs and prices for the next
few years should stay in about the
same relationship to each other as they
are now, it will be necessary for Hood
River Bartlett growers to produce at
least 350 to 400 loose-lug boxes (7.9
to 9.0 tons) per acre to be on the safe
side in developing a profitable industry.

10 yr. ove p. h. d. price per loose - lug box ( 1.54)

00

Yield per acre in loose-lug boxes

FIGURE 16. Winter pearslgSg estimated cost of production related to yield
per acre in loose-lug boxes.
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Table 12. Size of Business: Ten-Year Results on Cost Farms, Hood River, 1947-1956.
(Does not include costs of storage, boxes, packing, and shipping.)

Small farms had less than 20 actes of orchard; medium farms had from 20 to 39 acres, aiid large
farms had 40 acres or more.

Apples and winter pears are packed boxes; cannery pears are standard lug boxes.
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Size of business related to unit costs
The question is often asked whether

'economies of scale" apply to the pro-
duction of tree fruits. Table 12 throws
sonic light on this question in so far as
the cooperating apple and pear growers
at Hood River are concerned. Ten
years of detailed records on these
farms indicate that the medium sized
orchards are most efficient. Specifically,

the orchards from 20 to 39 acres in
size, on the average, were able to pro-
duce fruit for less cost per unit than
either the small orchards (under 20
acres) or the large orchards (40 and
over). Data in Table 12 show this con-
clusion applies equally well to apples,
winter pears, and Bartletts. The gen-
eral tendency was for yields per acre
to increase (in itself a good thing) as

Item'

Production' Cost'

Acres
Yield
/acre

Total
yield Total Per box

Range
per box

all farms
Apples 6.8 412 2,802 $ 4,259 $1.52 $ .72 to $8.96
Winter pears 3.5 485 1,698 2,258 1.33 .48 to 4.18
Bartlett pears 2.5 297 742 1,373 1.85 .95 to 5.72

Total 12.8 410 5,242 $ 7,890 $1.51 $ .48 to $8.96
Cost per
acre

dium farms
$ 616

Apples 13.3 374 4,974 $ 7,113 $1.43 $ .71 to $9.06
Winter pears 8.5 476 4,046 4,491 1.11 .47 to 4.26
Bartlett Pears .... 5.8 340 1,972 2,859 1.45 .88 to 5.51

Total 27.6 398 10,992 $14,463 $1.32 $ .47 to $9.06
Cost per
acre

ge farms
$ 524

Apples 22.2 320 7,104 $10,372 $1.46 $ .75 to $5.67
Winter pears 15.9 358 5,692 7,530 1.23 .65 to 4.44
Bartlett pears .... 8.6 272 2,339 3,649 1.56 $ .56 to 4.59

Total 46.7 324 15,135 $21,551 $1.42 $ .56 to $5.67
Cost per
acre $ 461



the orchards got smaller, but appar-
ently some orchards were too small for
best efficiency..

The reader should keep in mind that
the typical orchard farm in this Hood
River study had all three kinds of
fruit; apples, winter pears, and Bart-
letts. Therefore, when we speak of a
medium sized farm we are speaking of
a farm with approximately 30 acres of
orchard.

A look ahead

The future will bring changes in
production, marketing, and distribu-
tion.

This bulletin presents a current pic-
ture of the apple and pear situation in
Oregon, especially Hood River. Much
of the discussion refers to cost of pro-
cluction data, both currently and for the
immediately past ten-year period. The
method developed in this bulletin for
estimating current costs of production
in the Hood River area will be sound
until important changes are made in
the cultural practices of production.

Separate adjustments, however, can
be made for these changes when they
occur. For example, current develop-
ments indicate a change in production
methods from use of loose apple boxes
and loose-lug boxes in the field, to bulk
bins. Estimates indicate a possible sav-
ing, as a result of this change, of 6
cents in the cost of producing and de-
livering to the packing house door, a
box equivalent of orchard run fruit. If
this proves to be an accurate estimate,
then 6 cents can be deducted from the
method of calculating cost of produc-
tion estimates presented in this bulletin.

Future hopes of lowering growers'
costs of production lie in two major
fields, increasing yields per acre, and
reducing man labor requirements.
Major trends which have been in ex-
istance for several decades in Oregon
will probably continue. The economic
future of the apple and pear industries
in the Hood River Valley will depend
on the successful continuation of these
trends.

FIGURE 18. Bartlett pearsprice received (p.h.d.) in percent of cost of produc-
tion, Hood River area, 1947-1958.
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Appendix

'c,ai 4i!e4 -.
This study was initiated at the re-

quest of apple and pear growers at
Hood River, the Hood River Apple
Growers' Association, the County Ex-
tension Agent, and the Superintendent
of the Branch Experiment Station at
Hood River.

The research was conducted by the
Agricultural Economics Department of
Oregon State College with some finan-
cial assistance from the Hood River
Traffic Association and the Mid-Col-
umbia Branch Experiment Station at
Hood River.

Each cooperating fruit grower kept
track of his own time and the time of
each person hired on his own farm,
what jobs were done, and which crops
were worked. He also kept records on
machinery and power equipment use
charging it to the proper enterprise.
The operator also kept a detailed
record of farm expenses making the
proper allocations between crops.
Other records kept were tree counts,
inventories, and production records. A
routeman or fieldman was employed to
pick up the individual records, edit,
and send them to Oregon State College
for summarization and analysis. Spe-
cial field forms were developed for use
in this study.

At the end of each record year, as
soon as the summaries had been com-
pleted, each cooperator was furnished
a confidential summary of his own op-
erations (luring the year and also an
average summary for the entire group
of cooperators so each individual fruit
grower could compare his own results
with the average for the entire group
that year. During the course of the

study ten mimeographed progress re-
ports were issued by Oregon State Col-
lege. This bulletin is the final report.

Farms studied

In a study of this type it is always
difficult to be sure the farms chosen
are absolutely representative of the
area. One reason is the fact that the
fruit grower must be willing to take
the additional time necessary to keep
all the records. For this reason there
may be a tendency to get farms which
are a bit more efficient than the aver-
age. In the current study, large,
medium, and small orchards have been
included and it is believed that the data
shown in this bulletin are fairly repre-
sentative of conditions in the Hood
River Valley.

Method of estimating ten-year
relationship between yield per
acre and cost per box

The method was the same for apples,
winter pears, and Bartletts. There-
fore a discussion of the procedures fol-
lowed in determining the ten-year av-
erage relationship between yield per
acre of apples and costs of production
will suffice for winter pears and Bart-
letts.

Because of year to year changes in
prices of inputs it was first necessary
to convert both yields per acre and
costs per acre into indexes. This was
clone for each cooperator each year by
determining, one at a time, what per-
centage his own apple yield that year
was of the average apple yield for all
the cooperators in the study that same
year. The same procedure was followed
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for costs of production, relating each
cooperator's cost each year to the aver-
age cost of production for all the co-
operators that year. In this way each
"cooperator record year" for apples
resulted in two figures; one for yield
and one for cost of production, each
expressed now in terms of a percent-
age of average, rather than in terms of
boxes or dollars. In this way all apple
records for all years could be plotted
on one chart to establish a ten-year
average relationship between yield per
acre and cost of production per box.

For example, farmer A in the year
1947 could have had a yield of apples
60% of average for all cooperators
that year, with a cost of production
190% of the group average cost the
same year. Farmer B, the same year,
could have come up with a yield of
180% of average associated with a cost
of production of only 75% of average.
In like manner percentage figures for
each of the 224 apple record years
were calculated and plotted on a single
chart. Then a free-hand curve was
fitted to these dots to illustrate the ten-
year average relationship between yield
per acre and cost per unit. The points
on this curve were then translated back
into yield figures expressed in terms of
loose boxes per acre, and the cost fig-
ures into dollars and cents per box, by
the simple process of multiplying yield
indexes by the ten-year average yield
in the study and the ten-year average
cost of production, respectively. The
result is shown in the last column of
Appendix Table 3.

The process of establishing a ten-year
relationship between yield per acre and
cost per unit did not stop here. Total
costs of production were divided into
3 segments: harvest labor, other labor,
and all other costs. The ten-year aver-
age relationships between yield per
acre and each of these segments of cost
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were calculated and plotted in a manner
identical to the one described above for
total costs. The results, then, included
three additional curves showing ten-
year average relationships between
yield per acre and (1) harvest labor
costs, (2) other labor costs, and (3)
all other costs. To double check these
curves, readings were taken on each
of the three curves and added together
to see if the total of the three cost of
production segments checked with the
indicated readings on the total cost
curve already referred to. The results
of all these calculations and procedures
are shown in Appendix Table 3.

Appendix Tables 8 and 11 were cal-
culated for winter pears and Bartletts
in exactly the same manner as has been
described for apples.

Example of current cost
calculation estimate

Let us see exactly how Appendix
Tables 3, 8, and 11, may be used to
calculate an estimated cost of produc-
tion figure for apples for a particular
year, say 1959. First we must select a
yield per acre figure in the first column
on the left (Table 3). Suppose we
select the yield of 575 loose boxes as
the estimated average yield of an in-
dividual grower or of the Hood River
Valley for 1959. Our objective is to
estimate the total cost of production
per loose box for this yield of 575
boxes per acre. In the case of the in-
dividual fruit grower who got this
yield, our final estimate will show him
what it probably would have cost an
"average" grower in 1959 if he had
such a yield.

Having turned to Appendix Table 3
and found 575 in the left hand column,
we lay a ruler across the page just
under this figure of 575. In column two
(2) we find 19.9 cents. This indicates
that during the ten-year study 19.9



cents was the average harvest labor
cost per box (includes all harvest labor
including picking) for those who got a
yield of 575 loose boxes per acre. But,
our immediate problem now is to esti-
mate the 1959 figure for this cost seg-
ment. The next step is to find the
proper figure to put in column three
(3). When we get it we will multiply
column two (2) by column three (3)
to get a figure for column four (4).
So we look at footnote 3 and follow in-
structions

Let us suppose that 15 cents per box
was the 1959 picking rate. According
to footnote 3, we divide 15 by 13.1
cents to determine how much adjust-
ment needs to be made in the ten-year
average figure for all harvest labor
(19.9) to bring it up to date. The as-
sumption here is that all harvest labor
should be adjusted in the same pro-
portion as the picking rate has changed
from the ten-year figure of 13.1 to the
present 15 cents. By dividing 15 by
13.1 and multiplying by 100 we arrive
at our answer of 114.5%. This figure
is our "ratio factor" and should be in-
sertecl in column three (3). Our next
step is to multiply column two (2) by
column three (3) to get our answer of
22.8 cents to be inserted in column
four (4); (19.9 x 1.145 = 22.8). This
figure of 22.8 cents, then, is our pres-
ent estimate for the "harvest labor"
segment of our current estimated cost
of producing apples per loose box.

In a similar manner, we now tackle
the "other labor" segment of our total
cost picture. By referring to footnote
4, and looking up the latest "Compos-
ite Index of Oregon Farm Wage
Rates" quoted in "Farm Labor" re-
port, issued by the Agricultural Mar-
keting Service, U. S. Department of
Agriculture, we find the index figure of
569 (July 1959). Following instructions
given in footnote 4, we get an answer

of 113.6% (569 -+- 500.7 x 100 =
113.6). This is our "ratio factor" to be
inserted in cblumn six (6) of Appen-
dix Table 3. Multiplying column five
(5) times column six (6) we get 34.6
cents to be inserted in column seven
(7); (30.5 x 1.136 ==' 34.6). This fig-
ure of 34.6 cents, then, is our present
estimate for the "other labor" segment
of our current estimated cost of pro-
ducing apples per loose box. It refers
to the cost of all labor during the year
in excess of the harvest labor.

In a similar way, we now are ready
to establish the third segment of our
cost, the "all other costs" segment. By
referring to footnote 5, and looking up
the latest "parity index" figure quoted
in "Agricultural Prices," issued by the
Agricultural Marketing Service, U. S.
Department of Agriculture, we find the
index of 298 (July, 1959). Following
instructions given in footnote 5, we
getananswerof 111.2% (298--268.1
x 100 111.2). This is our "ratio
factor" to be inserted in column nine
(9). Now, multiplying column eight
(8) times column nine (9) we get 51.6
cents to be inserted in column ten
(10) ; (46.4 x 1.112= 51.6). This fig-
ure of 51.6 cents, then, is our present
estimate for the "all other costs" seg-
ment of our current estimated cost of
producing apples per loose box.

Now we can add together the three
segments of our cost estimate, and
doing so we arrive at a figure of 109.0
cents as the 1959 estimated cost of pro-
ducing a loose box of apples at Hood
River, assuming an average yield of
575 loose boxes per acre (22.8 -I- 34.6
-- 51.6= 109.0 cents).

Appendix Tables 8 and 11 may be
used in exactly the same way as has
been described for Table 3 on apples,
for estimating current costs of produc-
tion for winter pears and Bartletts, in
the Hood River Valley.
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Table 1. Apples: Approximate Distribution oc Total Man Labor Per Average Acre; by Operations and by Months, Hood River Valley, 1956.
(Based on 254 acres of apples.)

Total
hrs.
per
avg

Operation acre

Pruning 30.46
Brush disposal 3.10
Hand cultivation .98
Machine cultivation 5.57
Pert.; mowing 2.33
Irrigation 10.02
Spraying 4.11
Thinning 40.93
Prop.; cleanup 6.56
Maintenance 17.01
Picking 61.90
Other harvest 24.84

Total direct labor 207.81

Supervision 6.37

Total labor 214.18

Less than .01.

Jan.

2.38
.05

1.27

3.70

.51

4.21

3.58

Monthly distribution of man labor hours per average acre.
March April May june July Aug. Sept.

6.13 9.74 5.57 .96 .41 .16
.54 1.26 1.14
.04 .34
.26 .90 1.85
.74 .62 .12

.84
.04 1.05 1.10

9.25

1.46

15.03

.50 .53 .54

4.08 9.78 15.57

1.48

12.44

.04

.92

.09
2.00

.63
13.43

1.47

.15

.28
2.72

.94
25.17

.54
1.47

31.68

.24

.31
2.92

.23
2.24
2.95
1.46
.13
.12

10.76

.54 .54

32.22 11.30

.09
1.52

.12
.09
.42

1.39
12.64
4.53

20.80

.55

Oct. Nov. Dec.

.10 1.65 1.14
.10

.53 .03
.34 .92

.04

70.40 8.03

.52.55

21.35 70.95 8.55

1.31
1.50 1.28

2.12

2.59

.52

3.11

Feb.

2.22

.04

1.32
.08

1.42

.53

12.97

19.54

.54

20.08

.02
*

1.25
1.49

49.12
18.08



Table 2. Apples: Approximate Distribution of Operators Labor per Average Acre; by Operations and by Months, Hood River Valley, 1956.

Operation

Hours
per

acre

Monthly distribution of operators labor per acre.
avg.

Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.

Pruning
Brush disposal
Hand cultivation
Machine cultivation
Pert.; mowing
Irrigation
Spraying
Thinning
Prop.; cleanup
Maintenance

13.45
1.05
.15

3.29
1.03
6.64
2.97
6.40
3.16

12.67

1.26

1.09

.90

.01

1.08

2.68
.17
.04
.10
.43

.04

1.07

3.50
.23

.58
.40

.89

1.05

2.93
.65
.01
.76
.09
.45
.66

1.05

.44

.04

.59

.02
1.29

.39
2.13

1.04

.41

.15

.03
1.96

.75
3.82

.31
1.04

.16

.23

.03
1.94

.19

.45
1.38
1.04

.02
.98
.05

.18
1.04

.09

.31

.02

.00

.63
1.03

.84

.06

.57

.66
1.07

.24

1.07

Picking
Other harvest 12.14 .08 2.65 8.42 .99

Total direct labor 62.95 2.35 1.99 4.53 6.65 6.60 5.94 8.47 5.50 4.92 10.50 4.19 1.31

.55 .55 .52 .52
Supervision 6.37 .51 .50 .53 .54 .53 .54 .54 .54

5.47 11.05 4.71 1.83Total labor 69.32 2.86 2.49 5.06 7.19 7.13 P 6.48 9.01 6.04



Table 3. Apples: Ten-Year Average Costs of Production per Loose Box, Hood River Valley, 1947-1956.'
(A worksheet for calculating current cost-of-production estimates.)

Harvest labor Other labor All other costs Tot
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Yield Est. Est. Est.
per Study Ratio cost Study Ratio cost Study Ratio cost Study f
acre cost' factor3 (2X3) cost' factor4 (5X6) cost' factor' (8X9) cost' (1

Loose
boxes Cents Percent Cents Cents Percent Cents Cents Percent ICents Cents
250 20.6 55.4 115.0 191
300 20.5 46.0 84.6 151
350 20.4 40.5 71.6 132
400 20.4 37.5 64.2 122
450 20.2 34.9 57.3 112
475 20.2 34.1 54.2 108
500 20.1 32.9 52.9 106
525 20.0 II 32.4 50.8 103
550 20.0 31.5 48.4 100
575 19.9 30.5 46.4 97
600 19.8 30.1 45.1 95
625 19.8 29.5 43.6 93
650 19.7 28.8 42.1 91
675 19.7 27.8 41.0 88
700 19.6 27.5 39.5 87
725 19.6 27.0 38.6

j
85

750 IQ.5 266 37.5 84
775 19.5 26.1 36.0 82

al costs

(12) (13)
Est.

atio cost
actor (4+7
3±11) +10)

ercent Cents



Table 3. Apples: Ten-Year Average Costs of Production per Loose Box, Hood River Valley, 1947-1956.'-(Continued)

(A worksheet for calculating current cost-of-production esttrnates.)

Based upon 224 annual records of cooperators (luring he ten-year period.
Values read from free-hand curves fitted to plotted data taken from the ten-year cost-of-production study.
Current pick-ing rate per loose box divided by 13.1 cents (ten-year average) tunes 100.
Current "Index of Composite Oregon Farm Wage Rate" (AMS, USDA) divided by 500.7 (ten-year average) times 100.
Current 'Parity Index" (published by AMS, USDA) divided by 268.1 (ten-year average) times 100.
Ten-year.

(12) (13)
I Est.

Ratio cost
factor (4+7

(13±11) +10)

Percent Cents

(1)

Yield
per
acre

(2)

Study
cost2

(3)

Ratio
factor3

(4)

Est.
cost

(2X3)

(5)

Study
cost2

-
(6)

Ratio
factbr

(7)

Est.
cost

(5X6)

-
(8)

Study
cost2

(9)

Ratio
factor2

--
(10)

Est.
cost

(8X9)

(11)

Study
cost

Loose
boses Cents Percent Cents Cents Percent Cents Cents Percent Cents Cents

800 19.4 25.6 34.9 80

850 19.2 24.8 33.2 77

900 19.2 I 24.1 I 31.2 74

1,000 18.8 22.7 28.2 70

1,100 18.7 22.0 25.2 66

1,200 18.5 21.3 23.4 63

1,300 18.2 21.3 21.7 61

1,400 18.2 21.2 20.2 60

1,500 18.0 21.0 19.3 58

1,600 17.9 21.0 18.7 58

1,700 17.8 20.9 18.2

-
57

verage6 565 19.2 28.4 43.4 91

Other labor All other costs Total costs



Table 4. Estimated Costs and Returns on Apples, Winter Pears, and Bartletts, Hood River Area, Oregon, 1947-1956.

Based on A.M.S., U.S. l).A. 'aching house door prices per bushel. Apple pliers sliowt here have been converted to a 34.8 lb. box Iron, a 45 It, All S. huheI.lear prices have been figured by A.M.S. on a 50 th. bushel basis.
8ased on O.S.C. Cost of Production Study, Hood River Area.

p. l'reti,n,nsry.

Year

1947
1948
1949
1950
1951
1952
1953
1954
1955
1956

Apples Winter Pears Bartletts
PHD posi-
tion price
per loose

box

$ .50
.93
.66
.54
.97

1.24
1.58
1.20
1.04
1.55

Est. cost
of prod.

I per loose
box'

$ .936
.827
.782
.669
.813
.74

1.26
.81
.99

1.19

PHD
price was
of cost of

production

PHD posi-
tion price
per loose-
lug box'

$1.15
1.30
1.20
1.40
1.90
2.00
1.40
1.70

1.85

Est. cost
of prod.

per loose-
lug box'

$1.0 12
1.097
.961
.741

1.706
.940

1.01

.89
1.23
.87

PHD
price was
of cost of

production
Percent

113.6
118.5
124.9
188.9
111.4
212.8
138.6
191.0
122.0
212.6

PHD posi-
tion price
per loose-
lug box'

$2.10
2.50

.97
2.50
2.40
1.25
1.50
1.85
1.80
2.10

Est. cost
of prod.

per loose-
lug box'

$1.64
1.64
1.24
1.24
1.88
1.32
1.71
1.49
1.60
1.58

PHD
price was
of cost of

I production
Percent
128.0
152.4

78.2
201.6
127.7
94.7
87.7

124.2
112.5
132.9

Percent
53.4

112.5
84.4
80.7

119.3
167.6
125.4
148.1
105.1
130.3

Ten-year
average $1.02 $ .91 112.1 $1.54 $1.05 146.7 $1.90 $1.53 124.2

1957
1958
1959

.70

.82
.89

1.07
1.09 p.

78.7
76.6

1.80
1.50

.90
1.17
1.00 p.

200.0
128.2

1.50
1.85

1.55
1.76
1.60 p.

96.8
105.1



Table 5. Apple Production Costs: Hood River, Oregon. A Comparison Between 1915 and 1947-1956.'
(Does not include cost of storage, boxes, packing, and shipping.)

The 1915 data is based on U. S. Department of Agriculture BulIet,n 511 adjusted to a ph.d. basis for
comparability. The 1947-1956 data represent the current study.
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I tern
Man hours Cost

1915 1947-1956 1915 1947-1956

Labor per acre
Pruning 24.4 33.7 $ 5.48 $ 34.24
Brush removal 10.5 4.4 2.36 4.40
Hand cultivating 1.8 1.72

Machine cultivating 37.7 4.1 8.49 4.51

Fertilizing; mowing 6.0 2.0 1.34 2.17
Irrigating 14.9 111.5 3.35 12.45

Spraying 39.2 9.0 8.83 9.74

Thinning 24.6 42.7 5.54 40.35
Propping; cleanup 25.1 7.1 5.65 730
Maintenance 7.3 22.5 1.65 25.10
Supervision 8.6 11.64

Total preharvest 189.7 147.4 $42.69 $153.62

Picking 56.1 84.5 $ 12.63 $73.94
Other harvest 57.5 30.2 12.94 33.53

Total labor 303.3 262.1 - $ 6826 $261.09

Materials per acre
Fertilizers $ 2.22 $14.72
Irrigation water 1.56 6.21
Sprays 8.69 41.19
Miscellaneous supplies .32 13.21

Total rnaterials $12.79 $75.33
General expense per acre

Building repair $ 4.52
Machinery repair 10.51

Machine hire 6.28
Gas and oil 13.56
Electricity; water; wood fuel; office 8.37
Liability, fire, and motor insurance 7.90

Property taxes (8.19) 16.98
Cash to operate 10.00

Total general expense $ 12.32 $78.12
Depreciation per acre

Buildings (not including operator's dwelling) $ 3.27 $ 9.53
Machinery 2.70 21.39

Total depreciation $ 5.97 $ 30.92
Interest per acre (8%, 1915; 5%, 1947-1956)

Buildings $ 7.96
Machinery 9.73
Orchard 30.13

Total interest $79.26 $ 47.82
Total cost per acre $178.60 $493.28

Cost per loose box $ .53 $ .91

Acres per orchard 18.7 14.9
Loose boxes produced per acre 333 565
Packed boxes produced per acre 222 348



Table 6. Winter Pears: Approximate Distribution of Total Man Labor per Average Acre; by Operations and by Months, Hood River Valley, 1956.
(Based on 163 acres of winter pears.)

Operation

Total
hrs.
per
avg.
acre

Monthly distribution of man labor per average acre.

16.64

.50

17.14

Aug. Sept. Oct. Nov. Dec.

1.49 .18 .12 .48 .14 .74 1.37
.65 .03
.52 .10 .04 .33 .03

2.33 .52 .17 .81 1.18
.44 .32 .39 .38 .06 .04

1.13 1.96 2.88 3.24 1.53 .01
.86 .51 .80 .40 .23 .05

.23 .04 .02

.03 1.79 4.54 1.59 .42 1.28
1.55 1.74 1.72 1.81 1.85 1.59 1.80 1.63

.04 62.49 19.28

.37 24.86 3.99

8.97 5.59 7.91 11.26 92.67 26.32 5.33 3.07

.50 .50 .51 .52 .52 51 .48 .47

9.47 6.09 8.42 11.78 93.19 26.83 5.81 3.54

Pruning 35.75 1.69 2.91 16.40
Brush disposal 2.67 1.16
Hand cultivation 1.07 .05
Machine cultivation 6.61 .28
Fert.; mowing 2.93 .01 .72
Irrigating 10.79 .04
Spraying; frost prot. 4.80 .10
Thinning .29
Prop.; cleanup 9.66 .01
Maintenance 20.14 1.26 1.52 1.83
Picking 81.81
Other harvest 29.22

Total direct labor 205.74 2.95 4.44 20.59

Supervison 5.93 .45 .47 .50

Total labor 211.67 3.40 4.91 21.09

Jan. Feb. March April May June July

10.23
.83

1.32
.57

1.85

1.84



Table 7. Winter Pears: Approximate Distribution of Operators Labor per Average Acre; by Operations and by Months, Hood River Valley, 1956.
(Based on 163 acres of winter pears.)

Hours
per
avg.
acre Jan. Feb.

Monthly distribution of operators labor per acre.

Oct. Nov. Dec.March April May June July Aug. Sept.

16.45 1.44 1.97 5.82 4.68 .73 .18 .12 .18 .05 .37 .91

.96 .43 .18 .35

.23 .05 .06 .06 .06
3.81 .14 .68 1.08 .26 .17 .71 .77
1.47 .00 .41 .37 .38 .09 .10 .12

5.38 .36 .91 1.66 1.76 .68 .01

3.16 .10 1.26 .66 .18 .61 .21 .10 .04

5.00 .03 .66 2.42 1.02 .35 .52

13.90 1.21 1.19 1.18 1.15 1.15 1.16 1.14 1.14 1.11 1.13 1.17 1.17

.04 .04
11.85 .07 10.58 1.20

62.25 2.65 3.16 8.13 8.32 4.77 2.87 4.46 5.94 13.49 3.49 2.89 2.08

5.93 .45 .47 .50 .50 .50 .50 .51 .52 .52 .51 .48 .47

68.18 3.10 3.63 8.63 8.82 5.27 3.37 4.97 6.46 14.01 4.00 3.37 2.55

Operation

Pruning
Brush disposal
Hand cultivation
Machine cultivation
Fert. ; mowing
Irrigation
Spraying
Thinning
Prop.; cleanup
Maintenance
Picking
Other harvest

Total direct labor

Supervision

Total labor



Table 8. Winter Pears: Ten-Year Average Costs of Production per Loose-Lug Box, Hood River Valley, 1947-1956.'
(A worksheet for calculating current cost_of-production estimates.)

Based upon 231 annual records of cooperators during the ten-year period.
2 Values read from free-hand curves fitted to plotted data taken from ten-year cost-of-production study.

Current ptcktng rate per loose-lug box divided by 13.5 cents (ten-year avera5e) times 100.
Current "Index of Composite Oregon Farm Wage Rate" (AMS, USDA) divided by 500.7 (ten-year average) times 100.
Current Parity Index" (published by AMS, USDA) divided by 268.1 (ten-year average) times 100.

° Ten-yeai.

Harvest labor Other labor All other costs Total costs
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

Yield Est. Est. Est. Ratio
Est.
cost

per Study Ratio cost i Study Ratio cost Study Ratio cost Study factor (4+7
acre cost' factor' (2X3) cost' factor' (5X6) cost' factor' (8X9) cost' (13±11) +10)

Loose-lug
hazes Cents Percent Cents Cents Percent Cents Cents Percent Cents Cents Percent Cents

200 23.3 74.0 112.0 209
250 22.3 53.8 94.3 170
300 21.4 44.9 81.5 148
350 20.7 38.7 71.3 131
400 20.3 34.3 63.1 117
450 19.9 30.4 56.7 107
475 19.9 28.9 54.1 103
500 19.7 27.6 51.8 99
525 19.7 26.4 50.1 96
550 19.6 25.3 47.7 93
575 19.5 24.6 45.4 90
600 19.5 23.8 44.5 88
625 19.4 23.3 42.8 86
650 19.4 22.6 41.6 84
675 19.3 22.2 39.6 - 81
700 19.3 21.8 39.0 80
750 19.2 20.8 36.4 76
800 19.2 20.2 34.0 73
900 18.7 19.5 31.4 70

1,000 18.5 19.4 29.1 67
1,100 18.3 19.2 27.9 65
1,200 17.9 19.] 27.1 64
1,300 17.6 18.8 26.2 63

/erage' 463 19.9 26.9 58,2 105



Table 9. Bartletts: Approximate Distribution of Total Man Labor per Average Acre; by Operations and by Months, Hood River Valley, 1956.
(Based on 116 acres of Bartlett pears.)

Operation

Total
hrs.
per
avg.
acre

Monthly distribution of man labor per average acre.
-

Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.

Pruning 27.15 1.30 1.75 12.25 5.86 1.19 1.75 .51 .03 .48 1.05 .98

Brush disposal 2.47 1.29 .56 .62

Hand cultivation 1.50 .06 .86 .13 .11 .32 .02

Machine cultivation 7.21 .31 1.93 2.14 .59 .19 .84 1.21

Fert.; mowing 2.95 .03 .99 .45 .36 .16 .49 .38 .05 .04

Irrigating 11.10 1.21 2.30 3.30 3.58 .67 .04

Spraying; frost prot. 4.92 .14 2.03 .94 .39 .99 .23 .04 .13 .03

Thinning 41.89 34.16 7.63 .10

Prop.; cleanup 6.12 .01 .66 3.71 .15 .55 1.04

Maintenance 21.42 1.35 1.38 1.89 1.98 1.70 1.98 1.94 1.96 1.71 1.70 2.01 1.82

Picking 37.86 25.39 12.47

Other harvest 19.44 12.41 6.94 .09

Total direct labor 184.03 2.65 3.16 16.94 12.81 9.02 39.71 16.95 48.27 22.17 3.83 5.66 2.86

Supervision 5.41 .38 .10 .44 .46 .46 .46 .48 .49 .47 .47 .46 .44

Total labor 189.44 3.03 3.56 17.38 13.27 9.48 40.17 17.43 48.76 22.64 4.30 6.12 3.30



Table 10. Bartletts Approximate Distribution of Operators Labor per Average Acre; by Operations and by Months, Hood River Valley, 1956.
(Based on 116 acres of Bartlett pears.)

Operation

Hours
per
avg.
acre

Monthly distribution of operators labor per acre.

1

May June July Aug. Sept. Oct. Nov. Dec.

.50 .85 .17 .13 .73 .43
.41
.13 .09 .04
.97 .32 .19 .66 .56
.29 .03 .18 .12
.48 1.06 1.66 2.20 .42 .04
.63 .22 .71 .11 .11 .03

7.97 2.53 .10
.21 1.67 .04 .42 .50

1.19 1.16 1.14 1.12 1.15 1.20 1.22 1.22

6.42 2.66 .09

4.65 10.85 7.47 11.91 4.27 2.65 3.08 1.65

.4 . .48 .49 .47 -. .47 - .46 .44

5.11 11.31 7.95 12.40 4.74 3.12 3.54 2.09

Pruning 12.38 .69 1.09 4.83 2.96
Brush disposal .87 .35 .11
Hand cultivation .32 .06
Machine cultivation 3.87 .16 1.01
Fert.; mowing 1.49 .01 .54 .32
Irrigation 5.86
Spraying 3.42 .14 1.42
Thinning 10.60
Prop.; cleaimp 2.84
Maintenance 14.26 1.24 1.23 1.20 1.19
Picking
Other harvest 9.17

Total direct labor 65.08 1.93 2.33 7.28 7.01

Supervision 5.41 .38 .40 .44

Total labor 70.49 2.31 2.73 7.72

Jan. Feb. March April



Table 11. Bartlett Pears: Ten-Year Average Costs of Production per Loose-Lug Box, Hood River Valley, 1941-1956,'
(A worksheet for calculating current cost-of-production estimates.)

Based upon 221 annua records of cooperators during the ten-year period.
Values were read from free-hand curves fitted to plotted data taken from the ten.year cost-of-production study.

'Current picking rate per loose-lug box divided by 11.9 Cents (ten-year average) times 100.
Current 'Index of Composite Oregon Farm Wage Rate" (AMS, USDA) divided by 500.7 (ten-year average) limes 100.
Current "Parity Index" (published by AMS, USDA) divided by 268.1 (ten-year average) times 100.
Ten-year.

Harvest labor Other labor All other costs Total costs

(1) - (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

Yield Est. Est. Est. Ratio
Est.
cost

per Study Ratio cost Study Ratio cost Study Ratio cost Study factor (4+7
acre cost' factor' (2X3) cost' factor' (5X6) cost' factor' (8X9) cost' (13±11) +10)

Loose-lug
boxes

100
Cents

24.4
Percent Cents Cents

181.0
Percent Cents Cents

282.2
Percent Cents Cent.,

488
Percent Cents

150 22.5 119.1 178.4 320

175 21 8 84.0 145.7 252

200 21.1 71.6 124.9 218
225 20.6 I 65.2 115.0 201

250 20.2 60.8 101.3 182

275 19.8 i 56.8 92.5 169

300 19.5 54.0 85.9 159

325 19.2 51.4 80.0 152

350 18.9 49.1 75.9 144

375 18.7 47.3 71 8 138

400 18.7 46.1 . 68.5 133

425 18.5 44.5 64.7 128

450 18.4 43.5 61.8 124

475 18.2 42.5 59.3 120

500 18.2 41.7 56.4 116
525 18.1. 41.5 54.8

L

114

550 18.0 40.7 52.7 111

575 179 40.2 1 51.0 109
600 17.8 40.0 49.6 107

650 17.6 39.7 47.1 104
700 17.4 39.4 45.5 . 102

800 16.9 39.0 43.4 90
900 16.5 38.4 41.5

-

96

Average' 300 19.2 p0.9 83.0 153 r



Table 12. Cost of Producing Apples and Pears*, Hood River, Oregon, 1947-1956.
(Does not include costs of storage, boxes, packing and shipping.)

Apples sre in loose boxes; winter pears are in loose.Iug boxes.

Table 13. Cost of Producing Apples and Pears*, Hood River, Oregon, 1947-1956.
(Does not include costs of storage, boxes, packing, and shipping.)

C Apples and winter pears are packed boxes; cannery pears are standard lug.boxes.

Year

Number
of

farms

Apples Winter pears Bartlett pears

No. of
acres

Packed
boxes
/acre

Cost
/box*

No. of
acres

Packed
boxes
/acre

Cost
/box*

No. of
acres

Boxes
/acre*

Cost
/box*

1947 24 366 328 $1.54 256 406 $1.14 107 263 $1.64
1948 25 406 358 1.39 283 363 1.20 126 258 1.64
1949 21 324 360 1.24 228 388 1.10 119 363 1.24
1950 23 360 425 1.18 236 556 .82 141 342 1.24
1951 25 364 323 1.40 261 205 1.92 159 205 1.88
1952 27 418 424 1.15 306 408 1.10 187 356 1.32
1953 20 284 254 1.84 182 453 1.12 124 290 1.71
1954 24 306 399 1.35 19! 464 1.07 150 312 1.49
1955 24 276 343 1.60 188 331 1.36 134 312 1.60
1956 20 254 268 1.82 163 518 .97 116 299 1.58

Average 23 336 348 $1.45 229 409 $1.18 136 300 $1.53

Year

Number
of

farms

Apples Winter pears Bartlett pears

No. of
acres

Loose
boxes
/acre

Cost
/box*

No. of
acres

Loose-
lug boxes

/acre
Cost
/box

No. of
acres

Tons
/acre

Cost
/ton

1947 24 366 547 $ .936 256 459 $1.0 12 107 5.8 $74.60
1948 25 406 572 .872 283 398 1.097 126 5.9 72.31
1949 21 324 568 .782 228 444 .961 119 8.4 53.44
1950 23 360 750 .669 236 616 .741 141 7.8 54.18
1951 25 364 556 .813 261 232 1.706 159 4.6 82.28
1952 27 418 657 .740 306 476 .94 187 7.8 59.97
1953 20 284 372 1.26 182 502 1.01 124 6.5 76.80
1954 24 306 668 .81 191 556 .89 150 6.9 67.46
1955 24 276 552 .99 188 367 1.23 134 6.9 72.31
1956 20 254 411 1.19 163 580 .87 116 6.6 71.07

Average -- 23 336 565 $ .91 229 463 $1.05 136 6.7 $68.44



Table 14. Packout Percentages for Apples and Winter Pears, Hood River, Oregon, 1947-1956.'

On cooperating farms.

Table 15. Picking Costs, Hood River, Oregon, 1947.1956.'

' On cooperating farms.
2 Picking rates for 1957, 1958, and 1959 estimated on basis of grower information obtained at Hood River.
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Year

Packout for apples Packout for winter pears

Percent

Percent of
Ten-year
average Percent

Percent of
Ten-year
average

1947 76.5 98.2 90.4 100.1
1948 79.1 101.5 i 93.2 103.2

1949 80.1 102.8 89.3 98.9
1950 71.6 91.9 92.3 102.2
1951 73.5 94.4 90.3 100.0
1952 81.6 104.7 87.6 97.0
1953 86.3 110.8 92.2 102.1

1954 75.5 96.9 85.3 94.5
1955 78.6 100.9 92.2 102.1

1956 82.4 105.8 91.3 101.1

Ten-year study
average 77.9 100.0 90.3 100.0

Year

Apples Winter pears Bartlett pears

Per loose box Per loose-lug box Per loose-lug box

Cents Cents Cents

1947 12.5 12.1 11.1
1948 12.5 13.3 12.0
1949 9.5 9.9 9.1
1950 13.7 13.4 10.6
1951 14.1 16.7 14.2

1952 13.0 14.2 13.0
1953 13.3 13.1 11.9
1954 13.5 13.8 12.8

1955 14.1 15.1 12.7
1956 15.1 14.5 12.8

Ten-year study
average 13.1 13.5 11.9

19572 15.0 13.3 12.8
19582 15.0 15.3 13.8

1959' 15.0 15.3 12.8
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Table 16. Oregon Composite Farm Wage lndex, by Quarters, 1947-1958.

1910-1914 100; Agricultural Marketing Service, USDA.

1910-1914 = 100; Agricultural Marketing Service, U.S.D.A.

Year January April July October
Yearly

average

1947 458 469 452 446 461
1948 478 469 481 468 481
1949 465 457 450 453 457
1950 454 448 451 463 460
1951 495 512 507 496 509
1952 534 531 522 512 525
1953 527 525 521 526 528
1954 521 516 512 517 516
1955 521 526 523 528 527
1956 551 540 536 548 543

Ten-year avg.
1947-1956 500.4 499.3 495.5 495.7 500.7

1957 565 560 549 556 555
1958 550 554 564 572 561
1959 571 560 569 568 766

Table 17. U. S. Parity Index, by Quarters, 1947-1958.

Year January April July October
Yearly

average

1947 227 237 240 247 240
1948 262 261 263 258 260
1949 256 255 251 247 251
1950 249 251 257 262 256
1951 273 284 283 284 282
1952 288 290 287 283 286
1953 282 278 276 274 276
1954 278 279 276 276 277
1955 278 278 275 274 275
1956 274 277 279 280 278

Ten-year avg.
1947-1956 266.7 269.0 268.7 268.5 268.1

1957 284 286 286 287 286
1958 290 294 293 294 293
1959 298 299 298 296 298


