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JOHN H. BLOSSER, EARL R. FRANKLIN, and D. CURTIS MUMFORD*

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 farmer and by 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, a man labor requirement study was
made in 1943 on the commercial potato enterprise in Klamath
County, in which detailed data by individual crop operations and by
months were obtained. The data presented in this bulletin repre-
sent average labor requirements on individual farms. These require-
ments will vary within wide limits because of different operating
conditions.

Although only a limited number of records were taken, the
information presented here is considered adequate for the purpose
of estimating the probable 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.

METHOD OF STUDY

The field survey method was used. A total of twenty potato
growers furnished data on their 1942 crops. Some adjustments were
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made in the records where the 1942 operations deviated from the
usual production practice.

Man labor requirement data were obtained on both the commer-
cial food and seed acreages. The majority, however, of all the
potato acreages studied was devoted to commercial food production.
Slightly more than 6 per cent of the total 1942 commercial potato
acre4ge in Klamath County 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 individual workers of different ages and sex, and
other matters concerning the present emergency farm labor problem.

AREA STUDIED

The area in which this study was made is located in the southern
portion of Kiamath County, Oregon, and is roughly between the
southern boundary of Upper Klamath Lake and the California
state line.

This district has an elevation of more than 4,000 feet above sea
level and is surrounded by high mountains. Much of the agricul-
tural land consists of plateaulike valleys interspersed with hills and
numerous lakes and marshes. The climate is semiarid with an an-
nual precipitation of approximately 14 inches that occurs during the
winter and spring months.t The Klamath area has a low average
temperature and therefore a short growing season.

The soils of the region with but few exceptions are light, fri-
able, and easily cultivated. All of the farms studied were irrigated.
The presence of many lakes assures an abundant supply of irrigation
water. An extensive canal irrigation system has been developed by
the United States Reclamation Service. Soil tillage practices and
yields of potatoes varied only moderately on the farms studied.

Just across the state line, in California, lies an additional acreage
of pptatoes of approximately the same size as the Klamath acreage.
Climatic and cultural conditions are practically identical.

A stratified system of sampling was used, grouping all of the potato farms into class
intervals according to the size of fares. Data o.n the number and size of potato fatms in
Kiamath County were obtained from the records of the Agricultural Adjustment Agency,
United States Department of Agriculture. A random sample was taken from each grouping.
Weights were not applied to the results obtained in each class interval as only moderate
variability occurred among farms in the total man hour labor requirement per acre.

t A. T. Sweet and I. G. McBeth, So.il Survey of the Klamc,th Reclamation Project, Ore-
goss. United States Department of Agriculture, 1910.



EXPLANATION OF TERMS

MAN HOURS PER ACRE COVERED is a rate-of-accomplishment fig-
ure that indicates the amount of labor required to complete an opera-
tion 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 1.6 "man hours per acre covered" with 2.5 "aver-
age number of times over field," the time required per acre to per-
form the disking operation, once over, would be .6 man hours (see
Table 2, page 8).

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. This figure is
calculated by multiplying the "man hours per acre covered" by the
"per cent of acreage covered." For example, if disking required 1.6
"man hours per acre covered" with 47 "per cent of acreage covered,"
the "man hours per average acre" would amount to .8 (see Table 2,
page 8). 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 indi-
vidual 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, such as servicing machinery, business trips to town,
record keeping, and other miscellaneous work.

ACREAGE AND PRODUCTION

Klamath County in 1943 produced about 28 per cent of the
total acreage of potatoes grown in Oregon but approximately 45 per
Cent of the state's total number of bushels.*

The potato yields of the farms studied compared favorably to
those of previous years. Each grower interviewed reported his acre-
age and yield of potatoes for the current year and for the 2 years
preceding. In addition his "normal" yield was recorded and this was
interpreted as the yield the grower would average over a period of

The potato acreage in Oregon in 1942 was approximately 35,000 acres of which 11,300
were in Kiamath County. For several years prior to 1943 the potato acreage remained
fairly constant. In 1943 the total acreage of potatoes in Oregon was 53,000 of which 15,000
were in Kiamath County. Potatoes, Oregon State College, Extension Circular No. 430,
March 1944.
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years. The 3-year average yield (1940-42) was 280.9 sacks (100
pounds field run) per acre.

VARIETIES

Netted Gem was the only variety of potato grown in 1942 on
the farms studied. Some growers, however, had formerly grown a
few acres of the White Rose and Burbank varieties.

LAND USE

The twenty farms studied averaged nearly 333 acres in size.
Total tillable crop land averaged approximately 226 acres per farm
and represented 68 per cent of the total farm land (see Table 1).

Land devoted to potato production averaged 36.7 acres of which
approximately 85 per cent was planted to commercial food potatoes
while the remaining acreage was used for commercial and home seed
potatoes.

Other crop land averaged approximately 190 acres and repre-
sented 57 per cent of the total farm acreage. This acreage was de-
voted chiefly to the production of legume crops such as alfalfa and
clover.

TIME AND RATE OF PERFORMANCE

The production of potatoes under Klamath County conditions
requires some labor every month of the year. Nearly 30 per cent of
the total hourly requirement occurs in October, however, and the
bulk of this is utilized in the harvesting operations (see Figure 1,
page 7). With the exception of harvesting, the labor require-
ments are quite well distributed throughout the year.

Table 1. LAND USE ON EIGHTEEN FARMS PRODUCING cOMMERcJAL POTATOES FOR FOOD AND
SEED IN KLAMATH COUNTY, OREGON, I9I2

' Two farms were excluded from this tabulation because total acreage of rangeland was
not typical of most farms growing potatoes.

Use of land

Average
acres

per farm

Percentage
of total
acreage

Percentage
of crop

land

Commercial food potatoes 11.1 9.4 13.7
Commercial seed potatoes 3.9 1.1 1.7
Home seed potatoes 1.8 .5 .8
Other crop land 189.5 57.0 83.8

TOTAL CROP LAND (Tillable) 226.2 68.0 100.0
NONTILLABLE AND (Rangeland) 106.6 32.0

TOTAL 332.8 100.0
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Most of the potatoes are grown under similar conditions, hence
there is little variability among sections of the county in respect to
the time and rate of performance. 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 county is to be expected, how-
ever, due to weather and other conditions.

The data presented in this study are intended to be representa-
tive of a period of years and the man hours shown represent hours

HOURS OF
MAN LABOR
PER ACRE

MAN LABOR ON POTATOES
129.2 HOURS PER AVERAGE ACRE

HI I
JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC.

Figure 1. Distribution of Average Man Labor Requirements by Months for Potatoes in
Kiamath County, Oregon, 1942. Based on data obtained from twenty growers. The
3-year average yield (1940-42) was 280.9 sacks per acre (100 pounds field run). (Data
from Table 2.)



Table 2. AVERAGE MAN L.&sos REQUIREMENTS PER AcRE roii PoThT0ES IN KLAMATH COUNTY, OREGON, 1942"

Based on data obtained from twenty growers. The total acreage of potatoes studied was 709 and the 3-year average yield (1940-42) was 280.9 sacks per acre
(100 pounds field run).

t See page 4 for explanation of terms.
1 Seed potatoes were treated by 45 per cent of the growers and represent 31 per cent of the total potato acreage.
§ In addition to the 129.2 man hours per average acre, it is estimated that the overhead labor on potatoes amounted to approximately 10 per cent.

-

Aver-
age

num-
her of
times
over

Man-
hours

per
acre
coy-

eredt

Per
cent
of

acre-
age
coy-

Man-
hours

per
aver-
age

acret
Monthly distribution of man hours per average acre

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.Operation field ered

Disking 2.5 1.6 47 .8 .5 .2 .1
Plowing 1.1 1.4 100 1.4 .3 7 .4
Harrowing 2.0 9 100 .9 .1 .4 .4
Floating 1.4 .9 50 .5 .1 .2 .2

TOTAL FOE SEEDBED
PREPARATION 3.6 1.0 1.5 1.1

Cutting seed 1.0 5.0 95 4.8 .1 1.5 3.2
Treating seed and hauling

seeds 1.0 .9 100 .9 .1 .8
Planting (fertilizing) 1.0 3.3 100 3.3 .2 3.1

TOTAL FOR PLANTING 9.0 .1 1.8 7.1
Cultivating (fertilizingl 4.5 4.4 100 4.4 5 2.7
Hand hoeing and weeding 1.1 7.6 40 3.1 .1 .6 .1

TOTAL FOR CULTIVATING 7.5 .5 2.8 3.5 .6 .1

Irrigating 13.8 23.4 100 23.4 .3 6.0 [0.0 5.8 1.1 ' .2
Roguing 2.0 18.7 18 3.4 1.4 1.6 .4
Clipping and rolling vinza -- 1.0 1.3 35 .5 .2 .3
Digging 1.0 4.5 80 3.6 .6 3.0
Picking up 10 21.6 80 17.3 ....... 3.0 14.3
Digging and sacking 1.0 19.3 20 3.9 .2 3.7
Supervising, checking, load-

ing, hauling 1.0 13.3 100 13.3 2.0 11.3
TOTAL FOR HARVESTING 38.6 6.0 32.6

Manuring 1.0 6.8 8 .5 .2 . .2 .1
Seeding cover crop 1.0 .4 12
Vine disposal 1.0 1.0 40 .4 .2 .2

ing 1.0 31.0 100 31.0 6.8 4.2 4.0 1.1 .5 3.9 6.1 4.4
Loading and hauling (mar-

keting) 1.0 9.7 89 8.6 1.6 1.2 1.1 .1 1.4 1.8 1.4
Cleaning cellars and regu- -

lating temperatures 1.06.5 50 3.2 .4 .2 .2 .5 .7 .2 .5 .3 .2
TOTAL FOR MARKETING 42.8 8.8 5.6 5.3 1.7 .7 .2 .5 5.8 8.2 6.0

TOTAL FOR ALL -
OPERATIONS 129.2 8.8 5.6 6.4 5.2 9.7 10.4 15.1 6 8 7.9 38.7 8.6 6.0
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of labor by adult workers. The data in Table 2 indicate the total
labor requirements for each operation and the total labor require-
ments for each group of operations by months.

PREHARVEST OPERATIONS

The operations of disking, plowing, harrowing, and floating are
included in the tasks of seedbed preparation. The amount of disking
required depends upon the kind of crop previously grown. Most
growers indicated that disking was seldom necessary if no sod-
forming crop as alfalfa or clover had been previously grown. All
disking and plowing operations were performed with tractor power
but 65 per cent of the growers used horses in the harrowing
operation.

The operations of cutting, treating, hauling, and planting seed,
constitute the labor utilized in planting. In obtaining the data it
was not feasible to separate hauling from treating seed. Therefore,
hauling and treating seed is tabulated as one operation and shows
complete coverage although only 45 per cent of the growers actually
treated seed.

Although the amount of time required to plant an acre averaged
3.3 man hours per acre covered, individual cases varied from 1.6 to
7.5 man hours. This wide range may be attributed to size of
planters, power units, and the size and the shape of fields. 'Ninety-
five per cent of the potato seed planted was cut. Some growers in
the past had planted whole potatoes of "drop size" but had discon-.
tinued this practice because of difficulty in determining the diseased
potatoes. Approximately 1,600 pounds of cut potatoes were planted
per acre. Thirty inches between rows and twelve inches in the row
is the most common system of planting.

Such tasks as building field boxes, hand ditching, plowing and
leveling ditches, and repairing the irrigation system, constitute part
of the irrigation work. These operations are performed in addition
to the actual distribution of the water down the rows. The latter
operation requires considerable supervision and hand shovel work,
The peak irrigation period 'begins in June and extends through
August. Irrigation work required 23.4 man hours per acre or about
18 per cent of the total labor requirement.

Eighteen per cent of the total acreage studied was rogued; 12
per cent being devoted to commercial seed production and 6 per cent
to seed for home use.

Two growers manured a portion of their potato acreage. All
manuring was done with a machine spreader. No separation was
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obtained on the time required to apply commercial fertilizer as this
operation was done during planting and cultivating.

Vine disposal includes the raking and burning of the potato
vines after harvest. Tractor-powered "buck" rakes are used to col-
lect the vines preparatory to burning.

Tractor-drawn grain drills are used in seeding the cover crop.

HARVEST OPERATIONS
Nearly 30 per cent of the total hourly requirement is utilized in

harvesting the potatoes. The harvesting operations covered a period
ranging from September 10 to November 1 with growers reporting
the peak during the first three weeks of October.

Potatoes in Klamath County are harvested by the digging and
picking-up method and by the use of potato "combines." The first
method, which includes such operations as clipping or rolling the
vines, digging the potatoes with machines, picking-up the potatoes by
hand from the ground, supervising the harvesting crew, checking the
filled sacks, and loading and hauling them to the potato cellar for
storage and grading, required 40.7 man hours per acre covered. The
second method, in which the combine is used, required 29.3 man
hours per acre covered.* (See Figure 2.) Thus, approximately 28
per cent of the man labor for the entire harvesting operation was
saved when potatoes were harvested in 1942 by the use of combines.

Potato combines are a combination of a digger and sorting and
sacking facilities (see Figure 3). The potatoes are carried upward
by the digger elevator chain and deposited on a cross conveyor. As
the potatoes pass upward on the elevator chain, a man standing at
the side of the machine removes the vines. The potatoes then pass
over the cross conveyor chain and workmen on either side remove
clods and other foreign material. At the end of the cross conveyor
the potatoes drop into sacks, a deflector being provided to direct the
potatoes into one sack while another is being removed. The sacks
are then set off and placed on the ground to be picked up later for
hauling.

A recent modification in the potato combine is the substitution
of an elevator for the sacking attachment. (See Figure 4.) The
elevator deposits the bulk potatoes in a trailer pulled alongside the
combine. This saves the use of sacks and the labor of loading the

The total man hour labor requirement for harvesting potatoes by the combine method
was determined by usIng 10 of the 13.3 man hours required for the supervising, checking,
loading, and hauling operations plus an additional 19.3 man hours required for the di0ging
and sacking operation. The total man hour labor requirement of 13.3 was not used as check-
ing and other miscellaneous tasks are eliminated when the digging and sacking method is
used. This information is based only upon potato combines using the digging and sacking
attachments and does not include combines that harvest potatoes by the bulk method.
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sacked potatoes onto a truck for transporting from the field to the
potato cellar.

Twenty per cent of the 1942 potato acreage studied in Kiamath
County was harvested by various types of combines. There are mdi-

Figure 2. Field crew digging, sacking, loading, and hauling potatoes wtth a combined
trailer-sacker.

Figure 3. Harvesting potatoes with a combined digger-sacker in Klamath County, Oregon.
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cations that this method may eventually become popular and replace
the digging and picking-up method, especially on farms with large
acreages of potatoes and where the soil is friable.

In peacetime there was resistance to the use of the combines
because potatoes handled in this way are usually not so attractive and
the attractiveness of the Klamath crop is its big selling point. Pota-
toes formerly lost enough in appearance to overcome the saving in
cost of harvesting. In wartime this factor is not so important and
the saving of labor by this or any other means is worth while.

These combines or sackers are seemingly well adapted to condi-
tions in this region. The soils of the Klamath Basin are predomi-
nantly of a sandy texture and relatively free from cloddiness. This
condition of the soil greatly facilities the operation of the combine
and prevents the accumulation of excessive soil and foreign material
in the sacked potatoes.

Under the hand picking methods a harness or belt strapped to the
picker's waist is a rather common device used to hold the sack in
place while picking up potatoes from the ground. (See Figure 5.)
This device enables the picker to straddle the row and permits the
use of both hands for picking. Considerable time is also saved
because the picker does not have to fill tubs, buckets, baskets, or
other containers preliminary to filling the sacks and he does not have
to carry the potatoes to the sack. These sacks are filled to approxi-
mately 60 pounds. The work is done largely by adult men and
women because children are not strong enough to drag the partly
filled sacks.

Figure 4. Harvesting potatoes with a combined digger-bulker in Kiamath County, Oregon.



According to this study the average potato picker harvested
173.3 "half" sacks (60 pounds) in an 8-hour work day. This is
equivalent to 104 (100 pounds field run) sacks. Based upon the
analysis here presented,an average worker could pick up an acre
of potatoes (280.9 sacks-100 pounds field run) in 2.7 8-hour days.

MAN LABOR REQUIREMENTS FOR POTATOES 13

Figure 5. Workers equipped with picking belts. Note supply of empty sacks carried by
picker attached to the picking belt. -

As an example of how the foregoing information can be used,
let us take a grower who has 36 acres of potatoes to harvest. If he
is to use the digger and hand pick-up method, a glance at Table 2
will indicate that under average conditions it will take him about 4
hours to dig an acre. On this basis he can dig at least 2 acres per
day and, weather conditions permitting, can finish his potato harvest
in about 18 working days. Let us assume that his yield will be 300
sacks (100 pounds each) per acre. If he can obtain pickers of
average ability, each one of whom can pick up about 100 sacks (100
pounds each) per day, then he will need to hire an average number
of about six pickers to keep up with his digger (2X300-- 100=6).
If the grower should be able to dig more than 2 acres of potatoes
per day (many. growers can dig 3 or 4 acres per day), or if his yield
per acre is higher than 300 sacks per acre, then he would of course
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need to hire a larger picking crew to keep up with his digger. The
opposite is also true. If, because of unfavorable weather, digging
conditions are bad or if his yield per acre turned out to be lower than
we have figured, then he could get by with hiring a smaller number
of pickers. In our example we have assumed that our grower had
only the one digger. Large potato growers will often have more
than one digger, but the picking crew for each can be determined by
the same method of analysis presented here.

If the problem is to determine the probable number of potato
pickers needed for an area like a county, the procedure could be
about as follows: Multiply the estimated number of acres of potatoes
to be harvested by the estimated yield (in sacks) per acre and divide
by the estimated number of sacks to be picked up each day by each
worker. This will give the estimated number of picker days re-
quired to pick the entire crop. Estimate next the number of picking
days available during the potato picking season. Expected weather
conditions will of course play an important part in this estimate.
Now divide the "picker days" by the "working days" and the result
will be the estimated number of pickers ueeded. It should be noted
that in estimating the amount to be picked up per picker per day due
consideration should be given to the composition of the picking
crews. If women and children are to be used in picking up potatoes,
an adjustment will need to be made in the estimated average amount
of potatoes to be picked per picker per day. Likewise if an appre-
ciable number of potato combines are to be used, this will also call
for an adjustment in the number of pickers needed.

In both of the foregoing examples the estimated number of
pickers needed refers to the average daily number throughout potato
harvest operations. To the extent that individual pickers can be
expected to fall short of working each and every picking day during
the season, more individual pickers will need to be hired. Another
factor is that of labor "turnover." This generally results in some
inefficiencies but so long as it is not excessive and the turnover is
confined to the same area it does not influence the total number of
pickers needed within the same area to any great extent.

POSTHARVEST OPERATIONS

Beginning in September and extending through the month of
April, the labor of sorting, which represents approximately 24 per
cent of the total labor requirement, utilizes more labor than any
other operation. It includes the labor required for sorting commer-
cial food and seed potatoes, as well as seed potatoes for home plant-
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ing. Most growers used factory-made power sorting machines and
required crews ranging from 6 to 14 adult workers.

Loading and hauling are necessary operations in connection
with sorting and refer to the labor required in marketing, hence
should not be confused with the harvesting operation. It includes
such tasks as loading and hauling with the trucks and loading
freight cars.

At different intervals during the season, extending from October
through June, the potato grower is confronted with miscellaneous
cellar tasks such as cleaning the cellar and regulating temperatures.
These operations may not seem too time consuming at the moment
but in the aggregate a considerable amount of time is required for
such work. Cleaning the cellar and regulating temperatures required
3.2 man hours per average acre.


