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During the wartime period, farm labor needs have
assumed national importance. Particularly is this true for
crops having highly seasonal labor requirements.

Th results of a farm management survey of man
labor requirements for apples and pears in the Hood
River Valley of Oregon as set forth herein should prove
of value to producers, processors, and handlers of these
crops and to state and government officials interested in
farm labor requirements.

WM. A. SCHOENFELD, Director
Oregon Agricultural Experiment Station

Summary of Man Labor Requirements for Apples and Pears
Table 1.

Enterprise

- Apples
All pears.

- Bartlett
pears

Estimated man labor requirements
per average acre per year

Total Thin-
labor fling5

Hours Hours
880.8 99.6
235.2 22.8

272.3 59.4

FOREWORD

Pick- All other
ing* labor

Hours Hours
109.2 172.0 0.7
82.0 130.9 0.6

82.0 130.9 0.6 1,808

Approxi- Average
mate amount

number of picked
pickers per picker
per acre per 8-hour
picked

j
day

Pickers
I

Pounds
1,386
1,608

Does not include supervision, checking, or hauling workers.

Cover picture
Courtesy of Apple Growers Association, Hood River, Oregon.
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NEED FOR MAN LABOR REQUIREMENT DATA

THE existing shortage of farm labor makes it imperative that
this reduced manpower be allocated in such a way as to obtain

the best results. This shortage requires careful estimating of labor
needs both by the grower and by the various agencies concerned with
the employment, housing, and transportation of farm workers. Such
estimates are particularly important in the case of labor brought in
from a distance for peak load jobs.

To help meet this situation, man labor requirement studies were
made in 1943 on the apple and pear enterprises in the Hood River
Valley, in which detailed data by individual crop operations and by
months were obtained.

Although only a limited number of records were taken, the in-
formation here presented is considered adequate for the purpose of
estimating the farm labor demand by seasons and by months. The
number of farms studied, however, was not large enough to justify
the use of the data for the purpose of determining detailed costs of
production.

Respectively, formerly research assistant, formerly assistant economist, and head of
Department of Farm Management, Division of Agricultural Economics, Oregon Agricultural
Experiment Station, Oregon State College.
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METHOD OF STUDY

The field survey method was used. A total of 44 apple and
pear growers supplied data on their 1942 crops with adjustments
being made where the 1942 operations deviated from the usual pro-
duction practices.

Man labor requirement data were obtained on both the bearing
and nonbearing acreages. Approximately 10 per cent of the 1942
commercial bearing and nonbearing apple and pear acreages in the
Hood River Valley is covered by the records taken in this study.*

In addition to the detailed man labor requirement data obtained
on individual enterprise operations, other information some of which
is included in this report was obtained on the operator's overhead
labor, crop yields per acre, other crop acreage, livestock numbers,
materials used, prevailing wage rates, relative labor performances
at various tasks by individuals of different ages and sex, and other
general questions concerning the present emergency farm labor
problem.

AREA STUDIEDI

Hood River Valley contains most of the farming land in Hood
River County. It lies in the northeastern part of the county and is
approximately 20 miles long and varies in width from 5 to 10 miles.
It consists of a series of plateaulike flats, lying at elevations ranging
from 100 to 500 feet above the beds of the streams and is inclosed
by steep mountains and hills. It is divided into three topographic
divisions, known as the Upper, Middle, and Lower valleys. The
agricultural lands of the valley are devoted primarily to commercial
apple and pear production.

Though some variation occurs in the soils of this area, they are
mainly of the Hood River, Parkdale, Underwood, and Wind River
series, ranging in texture from sandy loam to silt loam.

Most of the apple and pear acreages are found on the hilly land.
Since the elevation of the orchard lands varies from approximately
500 feet above sea level at the lower or northern end of the valley to
something like 1,500 feet in the upper part of the valley, elevation

A stratified system of sampling was used, grouping all of the apple and pear farms
into class intervals according to size of farm. Data on the number and size of apple and
pear farms in Hood River County were obtained from the records of the Agricultural Ad-
justment Agency, United States Department of Agriculture. A random sample was taken
from each grouping. Weights were later applied to the results obtained in each class interval
-based upon the relative proportion of the total apple and pear acreages in Hood River Valley
falling within these individual class intervals.

t A. T. Strahorn and E. B. Watson SO1 Sstrvey of the Hood River.White Salmon
River Area, O-regon.Wa-hinpton, United states Department of Agriculture. 1914.
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influences the period of performing various operations. It also in-
fluences the total amount of labor required. This is particularly
noticeable in the upper section of the Valley where the elevation
makes the growing season considerably shorter. For this reason
fewer sprays are needed than in the area near the Columbia River.

EXPLANATION OF TERMS

MAN HOURS PER ACRE COVERED is a rate-of-accomplishment
figure that indicates the amount of labor required to complete an
operation on 1 acre. It represents the total time required to cover an
acre as many times as is indicated. To determine the time required
to perform an operation, once over, divide the "man hours per acre
covered" by the "average number of times over field." For example,
if disking required 3.8 "man hours per acre covered" with 3.1
"average number of times over field," the time required per acre to
perform the disking Operation, once over, would be 1.2 man hours.
(See Table 4, page 10.)

MAN HOURS PER AVERAGE ACRE is a figure that is applicable to
the entire acreage of a crop within an area such as a county, and
indicates the average amount of labor that may be required per acre
for all of the acreage in that crop in the area even though each acre
may not have been covered by every operation. The amount of labor
is calculated by multiplying the "man hours per acre covered" by the
"per cent of the acreage covered." For example, if disking required
3.8 "man hours per acre covered" with 98 "per cent of acreage cov-
ered," the "man hours per average acre" would amount to 3.7. (See
Table 4, page 10.) This figure is the one to use in estimating either
the total man labor required for all operations on a particular crop
for an entire area, or the total man labor required for one or more
individual operations on a particular crop for an entire area.

OVERHEAD MAN LABOR represents the time spent in management
and general upkeep. It includes items not readily chargeable to spe-
cific operations.

THE APPLE ENTERPRISE

Nearly one-half of the total commercial bearing apple acreage of
Oregon is located in Hood River County.* The concentration of

In 1942 the total commercial bearing apple acreage in Oregon was 9,200 acres of
wh,ch 4,500 acres were in Hood River County. In 1943 the total commercial bearing apple
acreage in Oregon was 9,000 acres of which 4,600 were in Hood River County. M. D.
Thomas, 11.. R. Breithaupt, and N. I. Nielsen. Qiegon's T,ee Fruit and Nut Crops 291f).
1943, Oregon Extension Bulletin 631, January 1944.
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the apple acreage in this county is mainly due to the favorable cli-
matic conditions, the adaptability of the hill land soils, and the supply
of irrigation water. During the past few years only slight changes
have occurred in the total apple acreage in Hood River County.

Land use
The twenty-one farms studied averaged about 59 acres in size.

Tilfable crop land averaged nearly 43 acres and represented approxi-
mately 72 per cent of the total farm land. (See Table 1.) Total
orchard land (apples, pears, cherries, and other orchard fruit) uti-
lized approximately 94 per cent of the total tillable crop land.

The total acreage in apple orchards averaged 26.3 acres per farm
and utilized about 62 per cent of the total tillable crop land. Eighty-
seven per cent of this acreage was of bearing age. Nearly 30 per
cent of the total tillable crop land was devoted to pears.

Table 2. LAND Usa ON TWENTY-ONE FARMS PRODUCING APPLR5 FOR COMMERCIAL TRADE,
HOOD RIVER VALLEY, OREGON, 1942

Use of land

Percent-
Average age of
acreage total
per farm acreage

Acres Per cent

R All the apple acreage included in this study with trees 10 years old or older was con-
sidered as bearing, while one-half of the acreage with trees 6 to 9 years old ,nclusive was
regarded as bearing.

Trees and varieties
The planting distances of apples, as well as other orchard crops,

vary according to the soil, the climatic conditions, and the kind and
variety of fruit. Both the triangle and the square system of planting
are used rather extensively by apple growers of the Hood River
Valley. In the triangular system, the trees are planted in triangles
and are the same distance from each other. This allows for approxi-
mately 12 per cent more trees per acre than does the square system
of planting. All growers averaged 64 apple trees per acre. (See
Table 3.)

The greater portion of the apple acreage in the Hood River
Valley consists of the Newtown variety. This, at least in part, is
due to its adaptability to the growing conditions of the county and
its high quality as a packing apple. Spitzenberg, Red and Golden

Bearing apples 23.0 88.7
Nonbearing apples 3.3 5.6
Pears 12.5 21.0
Other orchard fruit 1.3 2.2
Other crop land 2.4 4.0
TOTAL CROP LAND (Tillable) 42.5 71.5
NON'TILLABLR LAND 16.9 28.5
TOTAL 59.4 100.0
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Delicious, Ortley, Winter Banana, Arkansas Black, Jonathan, and
Gravenstein are sone of the other varieties produced.

HOURS OF
MAN LABOR
PER ACRE
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MAN LABOR ON APPLES
380.8 HOURS PER AVERAGE ACRE

UI ii..
JAN. FEB MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC.

Figure 1. Distribution of Average Man Labor Requirements by Months for Apples in
Hood River Valley, Oregon 1942. Based on data obtained from 21 growers. Three-
year average yield (1940.425 was 640 boxes per bearing acre or 544 boxes per average
acre of orcbard. (Orchard run, weight loose in apple boxes 34.8 pounds.) (Data from
Table 4.)

Time and rate of performance*
The labor requirement for apple production has two peak

periods. The main peak occurs in October when the bulk of the
Man labor requirement data were obtained on both the bearing and nonbearing

acreages.
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harvesting is done and the other or secondary peak comes in June
when most of the apples are thinned. (See Figur 1.) The produc-
tion of apples under Hood River Valley conditions requires some
labor every month of the year. With the exception of picking and
thinning, the labor requirements are quite well distributed through-
out the year.

4

Courtesy of Leroy Childs, Hood Rsver, Oregon

Figure 2. Spraying apples in the Hood River Valley required 31 man hours per acre.

Some variability from year to year and from farm to farm in
the total hourly requirement per acre and in the season of operations
for the Valley is to be expected due to varying conditions. These dif-
ferences are governed to some extent by variations in elevation that
affect the length of growing season. The data here presented are
intended to be for a period of years and the man hours shown repre-
sent hours of labor by adult workers.

The data in Table 4 indicate the total man labor requirements
for each operation and the total man labor requirements for each
group of operations by months.
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Preharvest operations
The pruning and brush disposal operations, which begin in

November and extend into May, utilize approximately 15 per cent
of the labor requirement. Approximately two-thirds of the total
pruning and brush disposal work is done during February and
March. Of the total apple acreage, which includes both bearing and
nonbearing, 87 per cent was pruned.

The labor of pruning required 54.3 man hours per acre covered
and ranged from 18 to 160 man hours. This wide range may be
attributed to age of trees, planting distances, stand mortality, age
and experience of pruners, amount and regularity of pruning, and
the effect of climatic conditions. Brush rakes and sleds are used in
disposing of the brush.

Variability in the spraying operation was observed in (1) the
number of spray applications, and (2) the time of application. The
number of applications and the time of applying the spray material
vary consistently among different sections of the Valley, but not to
any marked degree within a specified section in any given year. This
is caused primarily by the differences in elevation. The lower sec-
tion has a longer growing season and is more susceptible to infesta-
tion because of a longer period of exposure. On the other hand, the
higher section has a relatively shorter growing season and growers
reduce the number of applications. In like manner differences
were noted with respect to the time of applying the spray material.
Growers within a specified section reported that the year-to-year
range in the time of spraying sometimes exceeded 30 days.

Ten growers, representing 63 per cent of the total acreage
sprayed, used a stationary sprayer (consists of power pumping

Table 3. NUMBER OF TREEs REQUIRED PER Ac,, ACCORDING TO PLANTING SYSTEM

Distance apart
Triangle

system
Square
System

TreesTrees
18 feet 155 134
19 feet 138 121
20 feet 126 109
21 feet 114 99
22 ftet 104 90
23 feet 95 82
24 feet 87 74
25 feet 81 70
26 feet 74 64
27 feet 69 60
28 feet 64 56
29 feet 60 52
30 feet 56 48
31 feet 52 45
32 feet 49 42
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5 Tn addition to the 380.8 man hours per average acre, it is estimated that the overhead labor on apples amounted to approximately 6 per cent.

Pruning 1.0
Brush disposal 1.0

54.3
11.5

87 I

87
47.2
10.0

6.5
1.0

15.6
3.5

15.4
3.5

4.8
1.2

.1

.2
1.0

.6

TOTAl. FOR FI1UNING
P 57.2 7.5 - 19.1 18.9 6.0 -3 1.0 4.4

Spraying 5.4 31.0 00 30.7 - 2.8 5.5 9-3 6.5 4.0 1.0 -3 .1

Dishing
Other machine cultivating

3.1
2.4

3.8
2.4

08
28

3-7 .1 .8 1. -7
.1

.1 .0

Hand cultivating 1.0 19.5 15 2.9 .2 1 1.6 .7 .3

TOTAL FOR CULTIVATING 7-5 .1 1.0 2.2 2.4 .9 3 .6 .1
Rilling 1.0 1.1 100 :1.1 .5
Irrigating 1.0 28.4 100 28.4 1.2 6.9 6.9 6.4 3-7 .5

TOTAL FOR IRRIGATING 29.5 t 2 3-7 7.1 6.9 6.4 3.7 .5

Thinning 1.0 118.6 84 99.6 1.1 67.7 28. J 2.5Supervising thinners 1.0 11.7 29 2.3 1.0 .1

TOTAL FOR THINNING

- t1 1.1 70.0 29.3 2.6

\Viring and tying 1.0 2.6 .2 .2 .1
Propping 1.0 10.2 .6 2.3 4.8 .5

TOTAL FOR PROPPING 8.7 .8 2.5 4.9 .5

Picking 1.0 127.0 86 109.2
4-

-7 2.2 25.8 76.7 3.8SupervIsIng pickers and
other harvest labor 1.0 32.4 86 27.9 .2 .6 6.6 I .9.6 -9Postllarvest cleanup 1.0 4.0 73 2.9 2.7

TOTAL FOR HARVESTING 140.0 .9 2.8 32.4 96.5 7.4

Seelling cover crop 1.0 1.5 111 .2 .2
Fertilizing (commercIal) 1.0 2.1 96 2.0 .3 1.2 .2 .2 .1Manuring 1.0 13.4 15 2.0 .2 .4 .7 .4 .1 .2

TOTAL FOR FERTILIZING 4.2 .2 - P .6 j .5 .1 .2

TOTAL FOR ALl, (iFEilA-
TIONS IS 0, 8 5 7-7 198 24.6 15.5 17.3 85.5 43.9 18.6 36.9 97.0 9.2 4.7

Based on data obtained from 2t growers. Three-year average yield (1940-42) was 640 boxes per hearing acre, or 544 boxes per average acre of orchard (orchard run.
weight loose in apole boxes 34.8 pounds). Of tIe 553 acres of app es included in the study 87 per cent had come into hearing. Time requirements shown exclude packing and
niarket'ng labor. Box making Ivas considered a part of the packing labor and is not included in these data.

See page 5 for explanation of terms.

Table 4. AVERAGE MAN LABOR REQUIREMENTS PAR ACRE FOR APPLES IN TI-tA HOOD RIVER VAlLEY, OAEO0N, 1942R

Aver-
age

num-
ber of
times
over

Man-
hours

per
acre
coy-

Per
cent

of
acre-
age
coy-

Man-
hours
per

aver-
age

Monthly distribution of man hours per average acre
Operation fIeld eredt ered acret Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
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facilities with pipes that convey the spray material to all parts of
the orchard) while the remaining eleven growers, representing 37
per cent of the acreage studied, used a portable sprayer. (See Fig-
ure 2.) Portable sprayers were used on orchards that averaged ap-
proximately 17 acres in size while stationary sprayers were used on
orchards that averaged nearly 30 acres. In general, stationary
sprayers were used by growers who produced other orchard crops
such as pears or cherries in addition to the apples. Only slight dif-
ferences were found in the amount of labor required per acre among
farms using the portable and stationary types of sprayer. No defi-
nite comparison of the relative efficiency of the two types of sprayers
in respect to the man hours utilized per acre is feasible due to the
limited number of cases and other conditions.

Generally speaking, three kinds of spraysdormant, calyx, and
cover, differing chiefly with respect to the time of applicationwere
used in the apple spray program and occasionally a prepink or pink
spray was used.* From 2 to 5 applications of the cover spray, de-
pending upon the length of growing season and the degree of in-
festation, were applied.

All cultivating labor, which includes such operations as disking,
other machine cultivation, and hand cultivation, amounted to only
2 per cent of the total hourly requirement. Other machine cultiva-
tion includes such miscellaneous operations as harrowing, spring-
toothing, and floating. Relatively few growers did any cultivation
other than disking. Nearly all machine tillage operations are done
with tractor power. Hand cultivation, which includes hoeing, spad-
ing, and pulling weeds from around the trees, is usually done on non-
bearing orchards where the trees are young and more susceptible to
Injury.

Furrowing between the rows, repairing flumes, cleaning ditches,
directing the course of water, and controlling the size of the head of
water, constitute the greater portion of labor utilized in irrigation.
Rilling or furrowing is done with tractor power. All irrigation labor,
which begins in April and extends through October, utilizes 29.5 man
hours per acre and represents nearly 8 per cent of the total hourly
requirement. The peak months are June, July, and August.

C The name of each spray generally refers to the specific stage of growth at the time
the spray is applied. For example, the dormant spray is applied at a particular time during
the so-called dormant stage of the tree. The prepink is usually applied as the leaves open
and expose the blossom bud cluster. The pink is generally applied just before the blossoms
open. The calyx is usually applied when approximately three.fourths of the blossom petals
have fallen and before the calyx closes. Several cover sprays are usually applied from the
time the fruit is first formed until a short period before harvest.
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The amount of labor utilized in thinning apples represents
slightly more than one-fourth of the total man labor requirement and
the labor used for this operation is exceeded in volume only by the
labor of harvesting the apples. The bulk of this labor is done in
June. The requirement for this operation varies with the size of the
crop and other conditions such as the age and stand mortality of the
trees, and the efficiency of the thinning crew. Although the amount
of time required to thin an acre averaged 118.6 man hours per acre
covered, individual cases varied from 4 to 304 man hours.

Commercial fertilizer is usually scattered by hand methods.
Trucks, as well as wagons, trailers, and sleds are used to haul the
fertilizer to the orchards. Some growers used spreading machines
where steep slopes did not prevent their use.

Although nearly all growers raised a cover crop, only 12 per
cent of the acreage was seeded annually. Most of the vegetation
used for a cover crop consisted of alfalfa, and perennial orchard
grasses and clovers; hence, a cover crop is not always seeded every
year. (See Figure 3.)

The amount of propping required is determined largely by the
yield and its effect upon the trees. Propping labor includes hauling
the props to the orchard in addition to the actual propping of the
limbs.

Harvest operations

Beginning in the latter part of July and extending through the
latter part of November, the labor of picking utilizes more man hours
than any other operation. Approximately three-fourths of the pick-
ing is done during October. Picking, which consists of the actual
removal of the fruit from the trees, required 109.2 man hours per
average acre and represented nearly 29 per cent of the total labor
requirement. (See Figure 4.) Such activities as supervising the
picking crew, hauling the boxes to the packing house, obtaining
pickers, and distributing the empty boxes and the ladders in the field
are included in the operation of supervising pickers and other har-
vest labor.

Approximately 0.7 picker per bearing acre was required dur-
ing 1942 and an average 40 boxes were picked per 8-hour day. This
is based on a 3-year average yield of 640 boxes or 11.1 tons per
bearing acre.* In general, growers considered adult men the most

Orchard run, weight loose in apple boxes 34.8 pounds of apples per box. The number
of packed boxes will depend upon the pack out" that often fluctuates between 50 and 95
per cent.
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efficient pickers. The women and children have difficulty in moving
ladders, boxes, and other equipment and for this reason require more
supervision.

Supervising pickers and other harvest labor consists of such
items as obtaining pickers, and distributing boxes, ladders, and other

Courtesy of Leroy C/rOds, Hood River, Oregon

Figure 3. A good cover crop retards erosion and helps -to maintain soil fertility.

harvesting equipment in the orchards. It also includes the hauling
of apples to a loading shed or central place in the orchard and trans-
porting the boxes to the packing shed for sorting and packing.

Postharvest cleanup includes such tasks as hauling ladders,
empty boxes, and picking containers from the orchard to the packing
or storage shed. It also includes the piling of props in the orchard
or hauling them to shelter, and gathering broken limbs.

THE PEAR ENTERPRISE

Pears in Hood River County are practically as important as
apples from the standpoint of present commercial bearing acreages.
From the standpoint of the entire state of Oregon, however, the
present commercial bearing acreage of pears in Hood River County

r
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is only about one-fourth of the State's total.* The severe freeze of
1919-20, which damaged several thousand acres of apples in Hood
River County, resulted in an important shift to pears. This acreage
has been increasing gradually during the past few years.

F

L

- I

Courtesy of Apple Growers Association, Hood River, Oregon

Figure 4. I-'tck-ing apples in the Hood River Valley. Note picking bag strapped to picker.

In 1942 the total commercial pear bearing acreage in Oregon was 16,700 of winch.
4,100 were produced in Hood River County. In 1943 there were 16,900 acres in Oregon of
which 4,300 were in Hood River County. Jackson is the leading commercial pear producing
county in Oregon and in 1943 this county contained 10,000 commercial bearing acres. M. D.
Thomas, L. R. Brgithaupt, and N. I. Nielsen, Oregon's Tree Fruit and Nat Crops 1910-
1943, Oregon Extension Bulletin 631, January 1944.
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Land use
The twrity-three farms studied averaged about 53 acres in size.

Tillable crop land averaged almost 44 acres and accounted for ap-
proximately 82 per cent of the total farm land. (See Table 5.)
Total orchard land (apples, pears, cherries, and other orchard fruit)
utilized approximately 87 per cent of the total tillable crop land.

The total acreage in pear orchards averaged 20.2 acres per
farm and utilized about 46 pr cent of the total tillable crop land.
Seventy-seven per cent of this acreage was of bearing age.

Trees and varieties
Bartlett is the leading variety of pear produced in the Hood

River Valley from the standpoint of acreage. Approximately one-
third of the total bearing and nonbearing acreages was devoted to
this variety, while the D'Anjou and Bosc varieties utilized the bulk
of the remaining acreage. The Comice, Easter, Forelle, and Howell,
were some of the other varieties grown at the time of this study.
All growers averaged 87 pear trees per acre. (See page 9 for
information on the systems of planting.)

Time and rate of performance*
Although pear production requires some labor during the entire

year, nearly one-third of the total hourly requirement is utilized
during the month of September. (See Figure 5.) The production
of pears under Hood River Valley conditions requires some labor
every month of the year. With the exception of picking, the labor
requirements are fairly well distributed throughout the year.

Some variability from year to year and from farm to farm in
the total hourly requirement per acre and in the season of operations

Table 5. LAND USE ON TWENTY-THREE FARMS PRODUCING PEARS FOR cOMMERCIAL TRADE,
H000 RIVER VALLEY, OREGON, 1942

Average Percentage
acreage of total

Use of land per farm acreage

Acres Percent

'All the pear acreage included in this study with trees 10 years old or older was con-
sidered as hearing, witile one-half of the acreage svith trees 6 to 9 years old nclus,ve was
regarded as bearing.

Man labor requIrement data were obtained on both the hearirg and nonbearing
acreages.

Bearing lMars1 15.6 29.4
Nonbearing pears 49 8.7
Apples 11.8 22.2
Other orchard fruit 3.9 11.1
Other crop land 5.7 10.7
TOTAL CROP LAND (tillable) 43.6 82.1
NONTILLABI.E LAND 9.3 17.9
TOTAL 53.5 100.0
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TOTAL FOR AL!. OPERA-
TIONS

Table 6. AVERAGE MAN LABOR REQUIREMENTS FEE ACRE FOR PEARS IN TEE HooD RIVER VALLEY, OREGON, 1942w

r- --

Dala obtained from twenty-three growers. Tllree-year average yield (1940.42) was 535 boxes per bearing acre, or 420 boxes per average acre of the orchard (orchard run,
weight loose in apple boxes 39.2 pounds). Of the 467 acres of pears included in the study, 77 per cent were bearing and 23 per cent were nonbearing orchard. Time require-
ments shown exclude packing and marketing labor. Box making was considered as a part of the packing labor and is not included in these data.

S See page 5 for explanation of terms.
3 The low percentage of all pear acreage thinned is explained by the fact that only 159 acres of Bartletts were included in the study and were practically the only variety

thinned. The thinning of Bartletts alone is estimated at 82.5 man hours per acre thinned. Since 72 per cent of the entire Bartlett pear acreage was thinned, the man labor
requirement per average acre is estimated at 59.4 hours, Therefore the total man labor requirement on Bartletts alone would be increased to 272.3 hours per average acre.

§ In addition to the 235.2 man hours per average acre, it is estimated that the overhead labor on pears amounted to approximately 7 per cent.

29.2 95 27.7 8.5 8.5 5.6 .6
7.0 95 6.7 1.8 2.0 1.7 .4

34.4 10.3 10 -
- 1.0

21.6 95 [ 20.5 .1 3.0 5.5

3.2 89 2.8 .2 .8 .6 .3
2.6 46 1.2 .5 .4

19.5 15 2.9 .8 1.6

6.9 .2 .8 1.9 3

.9 99 .9 .2 .5
28.3 100 28.3 4.0

- 29.2 4.5

82.5 27 - 22.3 1.7
8.3 9 .7 *

23.0 1.7
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for the Valley is to be expected due to varying conditions. These
differences are governed to some extent by variations in elevation
that affect the length of growing season. The data here presented
are intended to be for a period of years and the man hours shown
represent hours of labor by adult workers.

MAN LABOR ON PEARS
235.2 HOURS PER AVERAGE ACRE

H0UR OF
MAN LABOR
PER ACRE

go -

70-

60 -
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40-

30-

I ii --U
JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. Nov. DEC.

Figure 5. Distribution of Average Man Labor Requirements by Months for Pears in the
Hood River Valley, Oregon, 1942. Based on data obtained from twenty-three growers.
Three.year average yield (1940.42) 535 boxes per bearing acre, or 420 boxes per aver-
age acre of orchard (orchard run, weight loose in apple boxes, 39.2 pounds per box).
(Data from Table 5.)

20-

10-

0
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The data in Table 6 indicate the total labor requirements for
each operation and the total labor requirements for each group of
operations by months.

I)

Courtesy of Leroy Childs, Hood River, Oregon

Figure 6. Pruning Eartlett pears. This is a late winter and early spring orchard operation
requiring much knowledge, skill, and experience.
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Preharvest operations
The total labor of pruning, which includes the operations of

pruning and brush disposal, utilizes nearly 15 per cent of the total
labor requirement. Most of this labor is done during the months of
January, February, and March. Brush rakes as well as sleds were
used in disposing of the brush.

Courtesy of Leroy Childs, Hood River, Ore9oss

Figure 7. Orchard scene showing irrigation flume in the foreground and Mt. Hood in the
background.

Pruning required 29.2 man hours per acre covered, with varia-
tion in hours required among growers ranging from 9 to 60. This
variation in the time required for pruning is caused by a number of
factors including the amount and regularity of pruning, the effect
of climatic conditions, stand mortality, and the age and experience
of the pruners doing the work. (See Figure 6.)

Spraying, although it represents only about 9 per cent of the
total labor requirement, constitutes an important operation in pear
production. Of the total acreage 95 per cent was sprayed and the
time required was 20.5 man hours per average acre. The average
number of applications was 4.5. Nearly one-half of the spraying
labor usually occurs during April and May, although the period
extends from the middle of February to the middle of September.
Eighteen growers representing 78 per cent of the acreage sprayed
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used the portable sprayer, while five growers accounting for the
remaining acreage (22 per.cent) used the stationary sprayer. (See
pages 9 and 11 for additional discussion on spraying.)

Disking, other machine cultivating, and hand cultivating, con-
stitute the labor utilized for cultivating, and represent only a small
portion of the total hourly requirement. Most of the major machine
tillage operations were performed with tractor power: Hand culti-
vating is done mostly on the nonbearing acreage.

Irrigating includes the furrowing between the rows, cleaning
ditches, repairing flumes, directing the course of water, and con-
trolling the size and head of the water. (See Figure 7.) These
operations utilize approximately 12 per cent of the labor require-
ment. Rilling or furrowing between the rows was done mostly with
tractor power. The peak irrigation requirements occur during May,
June, July, and August.

Thinning, which begins in May and extends through August,
utilized only 9 per cent of the total labor requirement per average
acre. This is due mainly to the fact that Bartletts are practically the
only variety of pears thinned, and that, as previously stated, Bart-
letts represented only one-third of the entire pear acreage studied.
The man hours required to thin an acre averaged 82.5 man hours
per acre covered and individual cases ranged from 5 to 350 man
hours. These differences may be attributed to the age of trees,
stand mortality, planting distances, yield or "set" of fruit, the skill
of the thinners, and the thoroughness with which the thinning is
done. Nine per cent of the total acreage required supervision of the
thinning crew and, in general, was only necessary in the larger
orchards because of the greater number of thinners employed.

The aniount of propping, wiring, and tying depends primarily
on the yield, age of trees, and the system of pruning. Propping
labor includes in addition to the actual propping operation, the labor
of hauling and distributing the props in the orchard. The removal
of the props from the orchard is included under the labor of post-
harvest cleanup.

Although nearly all growers raised a cover crop, only 12 per
cent of the acreage was seeded annually. Most of the vegetation
used for a cover consisted of alfalfa and perennial orchard grasses
and clovers hence, a cover crop is not always seeded every year.

Commercial fertilizer and barnyard manure are applied mainly
by hand labor methods although some growers used spreading ma-
chines if the slope and tree growth permitted.
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Harvest operations
Picking, which begins in the first part of August and extends

to the middle of October, utilizes slightly more than one-third of the
total labor requirement. Approximately 71 per cent of the picking
is done during September. (See Figure 8.)

All harvesting labor, which includes in addition to picking, such
operations as supervising the pickers and other harvest help and the
postharvest cleanup, represents 44 per cent of the labor required in
pear production.

Courtesy of Apple Growers A:soci4tion, Hood River, Oregon
Figure S. Picking pears in the Hood River Valley. Note vertical prop supporting heavily

laden branch.
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The average picker harvested 41 boxes of pears in an 8-hour
work day.* This is based on a 3-year average yield of 535 boxes
or 13 tons per bearing acre. During 1942 approximately 0.6 picker
per bearing acre of pears was used for the picking labor.

Orchard run, weight loose in apple boxes is equivalent to 39.2 pounds of pears per
box. The number of packed boxes will depend upon the pack out" that often tiuctuates
between 50 and 95 per cent. (The Bartlett variety is primarily a canning pear and t
usually sold on a tonnage basis.) -


