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FOREWORD

Production of annual winter legume seeds in Oregon has
increased rapidly. In 1942, Oregon had 250,000 acres of hairy
vetch seed or 89 per cent of the total acreage harvested in the
United States; and in addition the State produced 54 per cent
of the Austrian winter field peas, 75 per cent of the common
vetch, as well as large amounts of Willamette, purple, Hun-
garian, and mixed vetches.

Growers heretofore, mostly located in the Willamette
Valley, have found these crops generally satisfactory as a part -

of their farming system. An unprecedented increase in the
demand for these seeds for cover crop purposes in the cotton-
belt prompted the Agricultural Adjustment Administration in
1941 to establish prices to Oregon growers at a paint to induce
the production of an adequate supply for the greatly expanded
market.

The farmer, in selecting his various crop enterprises, is

Iinfluenced
by the price he expects to receive for his produce.

In the long run, however, he must give consideration to the
cost of production and the effect that each enterprise may have
upon the farm organization as a whole.

This bulletin presents results obtained in 1940 in a cost
of production study conducted in the Willamette Valley and is
based upon the production of 2,018,483 pounds of hairy vetch,
4,063,819 pounds of Austrian winter field peas, and 707,303
pounds of common and Willamette vetch. Costs of production
under various conditions are presented in terms both of money
and of physical requirements (seed, labor, yield, etc.), thus

Ienabling the grower to estimate his own costs by simply apply-
II ing the current rates or price-level index to his operations. Dis- -

cussion of the effects of various factors on costs and returns -

is also included.

Director
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SUMMARY
The discussion presented in this bulletin is based on the cost of

producing 6,946 acres of hairy vetch, 5,637 acres of Austrian winter
field peas, 1,308 acres of common (and Willamette) vetch, and 1,273
acres of winter wheat, an alternative crop enterprise on most farms
in the Willamette Valley.

Costs and Returns ol Four Crop Enterprises in the Willamette Valley, Oregon, 1940

'' Bushels.

The chief items of cash cost were seed, harvest expense, and
taxes. Major noncash items were interest, depreciation on equip-
ment, and farm family labor. Yield and efficiency of operation were
the major factors influencing the cost of production.

HAIRY VETCFI. The yield of hairy vetch was highest on soils in
land adaptability Class 2 (Willamette). The yields were best where
the vetch had been disked into spring-crop stubble. Yields were high-
est where 20 pounds of vetch and 59 pounds of grain were sowed per
acre. Yields were highest where sowing was done during the first half
of October. Yields were improved by the application of land plaster
and by pasturing back. Operation, in terms of cost per acre, was most
efficient on larger tracts, where power machinery was available, thus
requiring less man labor and horse work than on the smaller tracts.
On the other hand, however, the yields on the larger tracts were lower
and the net return per acre to the operator was less than on the
smaller tracts.

AUSTRIAN \VINTER FIELD PEAS. The yield of Austrian field peas
was highest on soils in land adaptability Class 1 (Chehalis) and Class
2. Yields were highest where peas were sowed on plowed ground.
Yields were highest on land sowed after October 31. Yields were
higher where seed had been inoculated, where land plaster had been
applied, and where the crop was dusted to control the weevil. The
factors affecting the cost of operation in producing hairy vetch also
were observed in the production of Austrian field peas, but their effect
was less pronounced.

CoMMON VETCH. The yield of common vetch wa8 highest on land
adaptability Class 2. The yi1d was highest where the rate of sowing
was heaviest, averaging 46 pounds of vetch and 34 pounds of grain
per acre.
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Item
Austrian

peas
Hairy
vetch

Common
vetch

Winter
wheat

Number of fields studied
Acres per field
Pounds of seed produced per acre
Pounds of screenings per acre

146
39

720
530

151
46

290
423

52
25

541
558

45
28
33*

-Value of total production $26.67 $25.75 $23.20 $16.55
Gross cost 22.78 17.92 17.91 14.84

-Net gain per acre $ 3.89 $ 7.83 $ 5.29

-

$ 1.71

Value of screenings, etc. $ 5.73 $ 5. $ 6.50 $ .18

Net cost per acre $17.05 $12.54 $11.41 $14.66

Cash (gross) cost $13.75 $10.16 $ 9.78 $ 6.92
Per cent cash cost 60.4 56.7 54.6 40.7



WINTER WHEAT. The yield of winter wheat was highest on land
adaptability Class 1. The range in operation efficiency was much
smaller than for the seed crops studied.

Cost data serve as a basis for estimating probable costs for any
given year. The following data, based on the 1940 yields and costs,
provide an estimate of how the war conditions have increased the cost
of production in 1942.

The index of farm wages is based on the Oregon fsrm labor reports issued by the
Bureau of Agricultural Economics. Other production costs are based on the index of
prices paid by farmers for commodities used in living and production during 1940 and
during the 1942 season. ('The Agricultural Situation," Bureau of Agricultural Eco-
nomics, U. S. Department of Agriculture, September 1942.)

Gross cost per acre
Net cost per
100 poundsLabor Other Total

*Index C Index *Index
1942 1942 1942 *Index 1942

Item 155 119 126 126

Austrian peas
1940 $4414 $18.44 $22.78 $2.37
1942 6.72 21.94 28.66 11.00

Hairy vetch
1940 8.77 14.15 17.92 4411
1942 5.84 16.84 22.68 5.45

Common vetch
1940 8.85 14.26 17.91 2.11
1942 5.66 16.97 22.63 2.67

Winter wheat
1940 2.72 12.12 14.84 .64 bushel
1942 4.22 14.48 18.65 .81 bushel
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Cost and Efficiency in Producing
Hairy Vetch and Austrian

Winter Field Peas in
Western Oregon*

By

G. W. KUHLMAN and D. CURTIS MUMFORD

OBJECTIVES
The objectives of this study, which was made at the request of growers and

with their full cooperation, were as follows:
To determine the cost of producing hairy vetch seed and Austrian win-

ter field peas.
To determinc the major factors that affect the cost of production.
To suggest adjustments that should increase efficiency, reduce produc-

tion costs, and increase the net income of the farmer.
A limited amount of comparable data on the production of common vetch

and of winter wheat was also obtained during this survey. These two crops
are often the alternative choices facing the prospective grower of hairy vetch
or Austrian winter peas.

THE SITUATION
Production of the annual legume seed crops in the United States has been

steadily increasing. Oregon at the present time far outranks all other states in
acreage devoted to these enterprises. Approximately 130,000,000 pounds of
seed from more than a quarter of a million acres were harvested in the State
in 1942.f Much of this seed is shipped directly to the southern states, where it
is sown in the fall as winter legume cover crops, to be plowed under for soil
improvement the following spring.

Hairy vetch. Hairy vetch ranked first among the annual legume seed
crops in the 1942 acreage harvested in the United States. Of the estimated
31,595,000 pounds produced by the four important producing states, Oregon re-
ported 89 per cent, Washington 5 per cent, Arkansas 4 per cent, and Michigan
2 per cent.

Imports of this seed from other countries since 1927 have averaged only
3,018,086 pounds annually. Importations reached a peak of 6,498,700 pounds
during the fiscal year ending June 30, 1939, or just prior to the outbreak of the
second World War (Table 1). Hungary, Germany, Czechoslovakia, and Latvia
were the foreign sources of 90 per cent of the hairy vetch shipped to this
country from 1919 to 19404

ACKNOWLEDGMENTS: The authors express appreciation to the growers who cooperated
in this study; to the county agricultural agents for assistance in sampling the area studied
and in locating the cooperators; to the personnel of the Agricultural Adjustment Adminis-
tration in the state and county offices for valuable help; to D. J. Street 'V. W. Gorton and
Harland Pratt of the Farm Management Department and to L. R. Iansen of the Farm
Crops Department for assistance in taking field records; to John C. Burtner extension editor,
for use of the cover picture and to G. R. Hyslop head of the Division o Plant Industries
and E. L. Potter, head of tile Division of Agricuilural Economics at Oregon State College,
for their suggestions and criticisms.

t From mimeographed report, 'Winter Cover Crop Seeds," August 25. 1942/ issued by
Division of Agricultural Statistics (Portland), Bureau of Agricultural Economics, United
States Department of Agriculture.

The Tariff Act of 1930 (Par. 763) provides a tariff of 3 cents per pound on hairy
veteh seed imported to the United States.
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Taken from Crops and Markets, United States Department of Agriculture.
tin addition to a total of 1,900 pounds of Purple vetch imported during the years

1933, 1935, 1936, 1938, and 1940.

Interest in the use of this crop as an important soil improvement practice
among southern farmers increased rapidly after importation of foreign-pro-
duced seed was severely curtailed. The Agricultural Adjustment Administra-
tion has attempted to meet the increased demand for seed by encouraging some
expansion in the domestic acreage of hairy vetch seed production (Table 2).
The 84,000 acres harvested in Oregon in 1940 were grown in sixteen counties,
but 84 per cent of the total production in the State was concentrated in five
counties (Table 3). The average yield of 246 pounds of seed vetch obtained
per acre and the average price of $7.03 per hundredweight received by the
farmers during the 6-year period 1936-1941, inclusive, indicates that this enter-
prise has not produced a phenomenal income for the growers as a whole.

Austrian winter field peas. Oregon at the present time also far out-
ranks all other states in the production of Austrian winter peas. Of the
131,990,000 pounds produced in the United States in 1942, Oregon contributed
54 per cent, Washington 25 per cent, Idaho 15 per cent, California 5 per cent,
and North Dakota I per cent. No record was found of seed stock imported.
Table 2. HAIRY VETCH: ACREAGE, Paonucriou, YIELD, AND FARM PRICE OBTAINED BY

GROWERS IN OREGON. 1936-l941.

Oregon State College Extension Circulars 318, 319, 334, 353, and 375,
t The 1941 estimates of acreage and production are taken from a mimeograQh report

issued August 25 1942 by the Division of Agricultural Statistics (Portland). She 1941
estimate of price is taken from a report issued by the same source on October 20, 1941.

Table 1. VETCHES: AMouNts OF SEED IMPORTED, UNITED STATES, 1927-1940.
(By fiscal years ending June 30)e

Year Hairy Common Hungarian Totalt

Poundi Pounds Pounds Pounds
1927 2,123,900 992,100 76,400 3,192,400
1928 3,895,200 562,500 4,457,700
1929 4,063,900 700 4,064,600
1930 2,483,100 820,900 3,304,000
1931 1,628,200 704,300 2,332,500
1932 2,365,400 202,100 200 2,567,700
1933 2,893,600 95,500 2,989,100
1934 3,141,400 718,400 269,700 4,129,500
1935 21,800 8,900 30,700
1936 1,580,400 300 1,580,700
1937 3,024,700 326,000 3,350,700
1938 5,781,400 2,414,300 284,200 8,479,900
1939 6,498,700 1,003,700 7,502,400
1940 2,751,500 249,000 3,000,500

AVERAGE 3,018,000 578,400 45,000 3,641,600

Year
Area

harvested
Farm

production
Yield

per acre

Farm price
per 100
pounds

Acres Pounds Poun,s
1936 39,940 8,755,000 219 $6.90
1937 28.000 7,500,000 268 7.00
1938 28,400 7,126,000 251 6.18
1939 37,000 9,600,000 260 7.55
1940 84,000 24,000,000 286 7.30
194 it 120,000 23,000,000 191 7.28

Six-year average 246 $7.03
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B Extension Circular No. 375, "Forage Seed Crops, 1940," Oregon State College.

Table 4. AUSTRIAN WINTER FIELD PEAS: ACREAGE, PRODUCTION, YIELD, AND
FAJi PRICES, OREGON, 1936.1941.

Oregon State College Extension Circulars 318, 319, 334, 353 and 375.
t The 1941 estimates of acrea?e and production are taken from a mimeograph report

issued August 25, 1942 by the Division of Agricultural Statistics (Portland).

Oregon Extension Circular No. 375, "Forage Seed Crops, 1940"

Table 3. HAIRY VETCH: ESTIMATES OF ACREAGE ND PRODUCTION AND TNE PERCENTAGE
DISTRIBUTION OF Ci.ast SEED HARVESTED; BV COUNTIES, OREGON, 1940.

County
Area

harvested
Clean seed
produced

Total seed
produced

Acres Pounds Per cent
Linn 17,500 4,200,000 17.5
Yamhill 16,000 5,600,000 23.3
Lane 14,000 3,150,000 13.1
Benton 13,000 3,900,000 16.3
Polk 12,000 3,300,000 13.8
Marion 5,000 1,625,000 6.8
Washington 2,500 1,125,000 4.7
Clackamas 2,000 570,000 2.4
Desehutes 950 250,000 1.0
Douglas 500 125,000 .5
Other Counties 550 155,000 .6

State total 84,000 24,000,000 100.0

Table 5. AUSTRIAN WINTER FIELD PEAS: ACREAGE AND PRODUCTION BY COUNTIES,
OREGON, 1940.

County
Area

harvested
Clean seed
produced

Total seed
produced

Acres Pounds Per cent
Washington 16,500 14,200,000 29.6
Yamhill 10,000 8,000,000 16.7
Marion 10,000 6,800,000 14.1
Clackamas 9,800 6,125,000 12.7
Polk 5,400 3,650,000 7.6
Linn 6,500 3,250,000 6.8
Lane 4,000 2,200,000 4.6
Benton 2,500 1,350,000 2.8
Union 1,900 1,140,000 2.4
Deschutes 1,600 800,000 1.7
Other counties 800 485,000 1.0

State total 69,000 48,000,000 100.0

Year
Area

harvested
Farm

production
Yield

per acre

Farm price
per 100
pounds

Acres Pounds Pounds
1936 20,680 14,766,000 715 $2.80
1937 21,200 20,375,000 961 3.72
1938 28,000 21,298,000 761 2.28
1939 38,500 26,200,000 681 2.83
1940 69,000 48,000,000 695 2.95
194 it 48,000 30,000,000 625 3.00

Six-year average 740 $2.93
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The Oregon acreage of Austrian winter peas has increased rapidly in
recent years (Table 4). A total of 69,000 acres harvested in 1940 was grown
in 17 counties, but two-thirds of this acreage was from four counties
(Table 5). On the basis of the 6-year average yield of 740 pounds per acre
and the average price of $2.93 per hundredweight it would appear that this crop
has brought a larger gross return per acre than hairy vetch. The peas have
been grown, however, on a better grade of land, the yield of grain screenings
generally is lower, and the cost of production is higher per acre than for vetch.

Other vetches. Several other vetches are grown for seed purposes in
Oregon (Table 6). Common vetch ranks high in popularity as a forage crop
as well as for cover crop purposes. Hungarian and purple vetch are grown to
a limited extent, and a number of new varieties are increasing rapidly. Be-

sides the regular list, the trade handles a large volume of mixed seed that is
devoted largely to orchard cover crop purposes and perhaps forage crops.

Table 6. ERTIMArED PRODUCTION OF VETcH SEED OTHER TITAN HAIRY VErcu, OREGON,
1940.

Oregon Extension Circular 375, "Forage Seed Crops, 1940."
I Includes \Villamette vetch.

Production of common vetch seed in Oregon and Washington has been
estimated at 13,300,000 pounds in 1942. Oregon produced 75 per cent of the
tOtal crop reported. The variety recently introduced known as Willansette
vetch has had a marked expansion from 1,850 acres grown in Oregon in 1940
to 22,000 acres and 8,800,000 pounds in 1942.*

The estimated production of purple vetch on 21,500 acres harvested in 1942
was 9,740,000 pounds, of which California produced 87 per cent, Oregon 11 per
cent, and Washington 2 per cent.

An estimated production of 10,800,000 pounds of Hungarian vetch was
reported in Oregon from 23,000 acres in 1942.

In addition to these crops, Oregon in 1940 reported marketing 9,500,000
pounds of mixed vetch and 'etch-and-pea seed.t Assuming an estimated yield
of 300 to 400 pounds of seed per acre this production would represent another
25,000 to 30,000 acres.

Need for economic research. The more experienced growers are
familiar with many of the problems associated with the production and market-

From mimeograph report "Winter Cover Crop Seeds," August 25, 1942, issued by
D,v,sion of Agricultural Statistics (Portland).

Oregon Extension Circular 375, "Forage Seed Crops, 1940"

otal

red-
'ight
8,900
9,250
2,250
1,950
1,500
3,450
1,650
7,980
1,000
4,600

1,530

County Commont Hungarian Mixed Purple '1'

Hu
w

Hund red-
weight

Hundred.
weight

Hundred-
weight

Hundred-
weight

Linn - 22,900 11,000 25,000 -5

Polk 36,000 2,260 10,000 4

Yamhill 23,250 3,000 16,000 4

Washington 10,100 1,250 20,000 3

Lane 17,000 4,000 9,000 1,500 3

Manon 10,700 5,260 7,500 2

Douglas 8,100 250 300 13,000 2

Benton 8,980 4,000 5,000 1

Clackamas 4,000 5,500 1,500 1

Other 3,400 700 500

Total 145,030 36,600 95,000 15,000 29
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ing of these various seed crops. Some growers have suffered the losses ac-
companying insect infestations and diseases. Some growers have experienced
the effects of unfavorable weather conditions, particularly severe- freezes, ex-
cessive rains or high temperatures at blooming time, or adverse weather condi-
tions during harvesting. Sometimes farmers who have never produced one of
these seed crops, attracted by the widely reported though infrequent high yields
or a high price, are not aware of the serious hazards of the enterprise.

Some farmers are not familiar with methods of studying the various factors
affecting their cost of production. The information presented in this bulletin
is designed to be helpful to present growers interested in maintaining a volume
of acreage that can be produced and marketed profitably by them, but more
particularly to serve as a guide to those farmers who are still in the process of
considering whether or not to include any of these crops in their production
program.

Costs the basis for improving income. The analysis of the results
obtained in this study reveals that the costs of the different operations varied
widely among growers, some having costs considerably above, and others below
the average. The findings should be especially helpful to the grower having
higher-than-average costs in any phase of his production. By ascertaining the
items on which he is expending more than the average of all the growers, and
by recognizing the fact that certain of his costs are high, the individual grower
should be enabled to focus his attention on these items and thus try to work out
means for reducing such costs so as to leave a larger margin of profit from
his production.

DESCRIPTION OF THE STUDY

Selection of the areas. A comprehensive study of the production costs
of the aforementioned annual winter legume seed crops was conducted by the
survey method in cooperation with 224 growers scattered throughout the liii-
portant producing areas of the Willamette Valley region (Figure 1). Small
acreages of these crops are also grown in southern, central, and eastern Ore-
gon, but since the conditions in these regions are generally unlike those in the
Willamette Valley the results would not be strictly comparable in a study of
this kind.

Method and extent of study. A total of 394 detailed enterprise-cost
records for the 1940 crop season was obtained from farmers located in eight
counties comprising the Willamette Valley. The records, selected at random
from the entire lists of growers found in each county, included data on 151
fields of hairy vetch, 146 fields of Austrian winter field peas, 52 fields of com-
mon (and Willamette) vetch, and 45 fields of winter wheat. The total area of
crop production studied covered 15,164 acres.

NATURE OF THE FARMS STUDIED

Land use. The production of hairy vetch and Austrian winter field pea
seed crops in Oregon is generally part of a diversified farming system (Table
7). Of the 220 farm operators from whom complete land-use figures were
obtained for the year 1940, 152 had produced hairy vetch and 147 had produced
Austrian winter field peas. This indicates that many of the farms had two or
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more of these enterprises. The hairy vetch enterprise averaged almost 50
acres per farm and the peas 41 acres. These farms were generally quite large,
averaging 296 acres each; compared to the 1940 census average of only 93
acres for all farms in the same area. About two-thirds of the total farm
acreage was tillable land and one-third consisted of nontillable pasture, woods,
and farmstead. Nearly two-thirds of the cropland was in a legume crop, hay,
or a nonlegume pasture.

LOCATION OF 224 FARMS COOPERATING IN TI-IC STUDY

I.'Iii
Figure 1. In 1940, the farmers of the W llamette Valley produced 98 per cent of the hairy

vetch, 95 per cent of the Austrian winter field peas, and 91 per cent of the other vetches
grown for seed in Oregon.

Livestock. The necessity of utilizing the large acreage of nontillable
land, together with the need for disposing of cropland byproducts to advantage,
suggests that considerable livestock be kept on these farms (Table 8). Almost
all the farms kept one or more dairy cows, the average being eight cows per
farm in addition to the other cxttle. The latter with the milk stock accounted
for 42 per cent of all the livestock kept. Sheep ranked next in importance.
The extent to which these farms have been mechanized is indicated by the
fact that they had an average of only two horses per farm.*

Tenure. Among the 220 farm operators in this study 165 or three-
fourths owned land, while one-fourth were renters (Table 9). Full owners,
comprising 37 per cent of all the cooperators, occupied 29 per cent of the total
farm acreage, and the size of their farms averaged 230 acres. Part owners,

To operate 200 acres of eropland entirely with horses would require from six to
ten head.
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or those owners who rented additional land, comprising 39 per cent of the total
number of farmers, occupied 48 per cent of the total farm acreage, and oper-
ated an average of 380 acres each. Tenants, comprising the remaining 24 per
cent of the total number of cooperators, occupied 23 per cent of the total acre-
age and operated an average of 287 acres. Of the entire farm acreage, 53 per
cent was operated by the owners, 29 per cent by share renters, and 18 per cent
on a cash-rental basis. The tracts owned by the operators averaged 200 acres
per owner. The share-rented holdings averaged 198 acres, and the cash-rented
holdings averaged 158 acres each.

It is interesting to observe that the 86 part-owners, having possession of
farms averaging 183 acres per operator, rented approximately 200 acres addi-

Table 7. LAND UTILIZATION: DISTRIBUTION OF THE FARM ACREAGE IIY TYPE OF PRO-
DUCTION, SHOWING THE NUMSER OF FARMS IN THE STUDY REPORTING THE SPECIFIED

ITEMS AND THE AVERAGE ACSEAGES PER FARM, WILLAMETTE VALLEY, 1940.

Land use

Farms
reporting
specified

use

Acreage of crop

Distribution
of farm
acreage

Average
per farm
reporting

Average
of all
farms

Number Acres Acres Per cent
Legumes, hay, and tillable pa.sture

Austrian winter field peas 147 41.2 27.5 9.3
Hairy vetch seed 152 49.4 34.1 11.5
Common vetcis seed 84 21.6 8.2 2.8
Hungarian vetch seed - 18 28.7 2.3
Clover seed 30 17.2 2.3 .8
Ryegrass seed 60 72.2 19.7 6.7
Fescue seed t 12 23.s 1.4
Vetch hay 122 16.2 9.0 3:0
Clover hay 59 12.7 3.4 1.2
Alfalfa hay 85 14.5 5.6 1.9
Nonlegume hay 34 8.4 1.3 .4
Cropland pasture 94 18.9 8.1 2.7
Permanent pasture tillable 39 32.4 5.7 1.9

Cereals and flax
Winter whcat 145 19.2 12.6 4.3
Spring wheat 65 17.3 5.1 1.7
Winter Oats 78 21.7 7.7 2.6
Spring Oats 61 34.5 9.6 3.2
Barley 110 42.0 21.0 7.1
Fiber flax 14 14.8 1.0 .3
Seed flax 5 34.0 .8 .3

Cultivated crop/and
Corn 99 9.2 4.1 1.4
Vegetables, kale, etc. 71 5.7 1.8 .6
Hops and small fruits 28 12.8 1.6 .5
Tree fruits 64 11.0 3.2 1.1
Fallow and idle 39 14.0 2.5 .9

Total laud
Legumes, hay, and tillable pasture 220 128.6 43.5
Cereals arid flax 220 57.8 19.5
Cultivated cropland 220 13.2 4.5

Total tillable 220 199.6 67.5

Nontillable pasture and woods 220 90.1 30.4
Farmstead, lanes, etc. 220 6.3 2.1

TOTAL FARM 220 296.0 100.0

Includes two fields of Purple vetch.
t Includes one field of Highland bentgrass.
t Includes four fields of rye.
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Table 8. LIVESTOCK: THE NUMBER AND DISTRIBUTION OF ANIMALS AND POULTRY ON
THE FARMS STUDIED, WILLAMETTE VALLEY, 1940.

Kind of livestock

Per cent Number

Farms Animal
reporting Livestock units Distribution
specified per farm per farm of animal
livesIock reporting (all farms) units

Number Per cent

An animal unit was computed as I cow or horse, 2 young cattle, S sheep, goats, or
sows, 10 lambs, 10 hogs other than sows, 50 turkeys, and 100 chickens.

Table 9. FARM TENURE: THE SIZE AND DISTRIBUTION OF 343 LAND HOLDINGS OFER
ATED BY 220 FARMERS IN THE SURVEY, SHOWING FORMS OF TENURE,

WILLAMETTE VALLEY, 1940.

tional land. Farmers who were interested in seed-crop production have gen-
erally equipped themselves with suitable machinery. Then, having ample facili-
ties for handling more acreage, particularly for harvesting, the tendency has
been to expand the size of farms in order more fully to utilize the available
machinery.

Nature and value of land. The cost records obtained, as far as prac-
tical, were taken only on fields having fairly disçinct and uniform soil charac-
teristics throughout the field studied. Each field was classified on the basis of
a land adaptability rating scale (Table 1O).* Class 1, for example, refers to
the choice bottom land or Chehalis and Newberg soil types, Class 2 chiefly to
the Willamette soils, Class 3 to Amity and Wapato soils, and Class 4 to Dayton
or uiwhite land." All hill soils were combined into one group because of the
relatively small number of cases within subgroups. Classes 3 and 4 also have
been combined for purposes of tabulaition because the latter included only ten
records and the productivity of these tracts tended to exceed the average of
soils ordinarily found in this category.

H. E. Selby and Leland Fryer, Willamette Valley Land Adaptability," Oregon Agri-
cultural Experiment Station Circular 120, March 1937.

Milk cows 97 8.6 8.3 30.0
Bulls 38 1.4 .5 1.8
Young cattle 67 8.2 2.9 10.4
Work horses and mules 73 2.8 2.0 7.2
Other horses 23 2.1 .5 1.8
Ewes and lambs
Goats 9 111.5

69.0
8.0

.8
28.9

2.9
Sows 52 3.5 .3 3.1
Other swine 68 7.0 1.8 6.5
Chickens 86 120.0 1.0 3.6
Turkeys 14 580.0 1.6 5.8

Total livestock 100 27.7 100.0

Form of tenure
Farms

reported

Land per farm

Owned
Cash

rented
Share
rented Total

Number Acres Acres Acres Acres
Owned 81 230 230
Owned and cash rented 23 220 132 352
Owned and share rented 41 156 165 320
Owned, cash and share

rented 22 197 116 155 468
Share rented 20 306 306
Cash rented 18 200 200
Cash and share rented 15 156 168 354

All farms 220 156 54 86 296
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Table 10. LAND ADAPTABILITY: ACREAGE STUDIED AND THE FARMERS ESTIMATED
VALUE OF THE CROP LAND PER ACRE, WILLAMET-TE 1940.

Land adaptability

Hi!

All fleld

Total Average
acreage value
studied per acre

1,284 $107
5,101 107
4,880 81

422 47
3,527 59

15,164 $ S6
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COST OF HAIRY VETCH PRODUCTION
PRODUCTION, COSTS, AND RETURNS

The cost of producing 2,018,483 pounds of hairy vetch seed and 2,937,403
pounds of screenings on 6,946 acres in Oregon in 1940 averaged $17.92 per acre
(Table 11). Deducting $5.38, the value of the screenings obtained, from the
total cost left a net cost of $12.54 per acre. On the basis of the average yield
of 290 pounds of vetch or main product harvested per acre the net cost per
hundredweight was $4.31.*

The distribution and value of the total crop per acre, and the price per
hundredweight for each item were as follows:

The so-called screenings were largely winter oats and occasionally other grains.
Sometimes the grain was really the main product in terms of total value ob-

Table 11. HAIRY VETCH: Cosra BY OPERATIONS, WILLAMETTE VALLEY, 1940.
For 6 946 acres in 151 fields producing 2,018,483 pounds of vetch seed and 2,937,403 pounds

01 screenings or 290 and 423 pounds per acre, respectively. Average price
of vetch was $7.01 per 100 pounds.

See pages 22 and 23 for estimated cost of producing hairy vetch in 1942.

Item
Cost

per acre
Cost per

100 pounds
Per cent of
total cost

Fertilizing $ .48 $ .17 2.7
Preparing seedbed 1.57 .54 8.8
Seed and sowing 2.91 1.00 16.2
Auto and truck .29 .10 1.6
Miscellaneous .31 .11 1.7

Preharvest costs $ 5.56 $1.92 31.0

Cutting $ .82 $ 28 4.6
Threshing, sacks, etc. 3.31 1.14 18.6
Auto and truck .81 .28 4.5
Cleaning 1.02 .55 5.7
Shipping bags .53 .18 3.0
Miscellaneous .83 .29 4.6

Harvest costs $ 7.32 $2.52 41.0

Taxes on land $ 1.35 $ .46 7.5
Interest on land (at 5 per cent) 3.69 1.27 20.5

Use of land $ 5.04 $1.73 28.0

TOTAL GROSS COST $17.92 $6.17 100.0

Credit for screenings, etc. $ 5.38 $1.86 30.0

NET COST OP vETcH $12.54 $4.31 70.0

Item produced
Pounds
per acre

Price per
100 pounds

Value
per acre

No. 1 seed 260 $7.35 $19.12
No. 2 seed 13 5.27 .73
Mixed seed 17 3.15 .52

Total vetch 290 $7.01 $2037
Ryegrass 43 $3.02 $ 1.30
Other screenings 3S0 .97 4.08

Total byproducts 423 $1.18 $ 5.38
Total crop production 713 $25.75
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tamed. The 300,134 pounds of ryegrass seed salvaged was produced chiefly
on the wetter areas of certain fields where the vetch and even the grain could
not Survive.

Cost defined. The total cost as herein presented includes both the cash
expenditures and estimates of noncash items. Costs include: (1) wages cover-
ing the work done by the operator and by other members of the farm family,
hired labor, and contract work; (2) a charge for horse work; (3) outlay for
materials and repairs; (4) an allowance for depreciation of equipment; and
(5) a charge for interest at 5 per cent on the value of land and equipment
used in production.

Cash and noncash costs. The expenditures that are generally consid-
ered as cash or out-of-pocket costs of producing hairy vetch in 1940 amounted
to $10.16 per acre or 57 per cent of the total gross cost (Table 12). This por-
tion of the expense must be paid by the grower before he receives anything
for his own and unpaid family labor, for use of his horses, for interest on his
investment in land, and for depreciation and interest on his equipment and farm
buildings. Obviously, the producer who has his property all paid for is in a
favorable position, even under adverse conditions, to weather the years of low
prices. The total cost, however, in its relation to the average price obtainable
for the product is the long-time determinant or measure of the profitableness of
an enterprise.

Any grouping of expense items into cash and noncash costs necessarily is
somewhat arbitrary. Taxes, materials, and hired and contract labor are defi-
nitely cash items. Payment of the so-called noncash costs, on the, other hand,

Table 12. HAIRY VETCH: ITEMIzED CASH AND NONCASH Cosis, WILLAMETTE VALLZY,
1940.

Item

Cash cost Noncash cost

Your
Cost

Cost
per acre

Per cent of
total cost

Cost
per acre

Per cent of
total cost

Operator and family labor $1.71 9.5
Hired labor $ 1.23 6.9
Custom threshing .55 3.0
Other contract work .28 1.6

Labor expense $ 2.06 11.5 $1.71 9.5

Horse work $ .23 1.3
Seed and treatment $ 2.38 13.2
Fertilizers .35 2.0
Field sacks and twine .28 1.6
Shipping bags .53 2.9
Tractor fuel and oil .82 4.6
Auto and truck upkeep .54 3.0
Machinery repair .64 3.6
Crop fire insurance .13 0.7
Clean and fumigate 1,08 6.1

Materials and miscel.
laneous $ 6.75 37.7 $ .23 1.3.

Taxes $1.35 7.5
Machinery depreciation $1.54 8.6
Interest on invealment

(S per cent) 4.28 23.9

General expense $ 1.35 7.5 $5.82 32.5

TOTAL COST $10.16 56.7 $7.76 43.3
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often is only deferred for a time. The replacement of machinery, buildings,
and work stock eventually necessitates cash outlay. The payment of interest
and mortgage installments is an immediate cash outlay for the farmer who is
using credit, and universally the producers use that portion of their income that
in the cost statement is represented as operator and family wage, depreciation,
and interest (on their equity), to provide their family with the necessities of
life and the additional items that, taken as a whole, constitute their standard of
living. The division of costs in Table 12 should therefore be considered as
indicating the minimum deferment of costs in the event that returns are inade-
quate to meet total costs. In the final analysis of the situation an enterprise
cannot long survive in present-day economy unless it is able to pay all costs
including interest and perhaps a fair profit or compensation to management for
risk-taking.

MAJOR ITEMS OF COST
Interest on the capital investment represented by the land and equipment

used, the cost of seed and seed treatment, and the outlay for hired labor were
the three largest items of cost. Together they comprised half of the total cost
of production. Obviously these three items offer to growers the most oppor-
tunity for reducing their costs. The trend of interest rates appears to be
downward. If the rate of 3 per cent used here is high, it should be reduced
accordingly. Declining returns per acre during a period of years, on the
other hand, tend to force the capital value of farm property downward.

Interest, depreciation, and taxes are three items that comprised 40 per
cent of the cost of producing hairy vetch in 1940. The interest charge of $4.28
per acre was approximately one-fourth of the total cost. Interest on the valua-
tion of the land, which averaged $74 an acre, was $3.69 per acre. Interest on
the equipment, which averaged $12 an acre, was 59 cents per acre. Low invest-
ment per acre for equipment was generally achieved through utilizing equip-
ment for several enterprises during the course of the year, by operating fairly
large acreages, by renting out equipment, or by hiring custom work.

The annual charge for depreciation on field machinery, tractor, combine,
truck, and automobile averaged $1.54 per acre or less than 9 per cent of the
total cost. This item would be slightly higher, of course, if no custom work
had been hired on any of the farms studied.

The property taxes on land averaged $1.35 per acre or 7.5 per cent of the
total cost.

Materials and miscellaneous items together amounted to $6.98 per acre
or 39 per cent of all costs. Seed, fertilizers, fuel, repairs, sacks, and cleaning
averaged $6.75 per acre. Horse work, valued at 10 cents an hour, averaged only
23 cents per acre. Although work horses were reported on 73 per cent of the
farms studied, the extent to which they were used in hairy vetch production
was negligible as a whole (Table 13). Plowing, for example, was done by
horses on only 3 per cent of the acreage plowed. Disking was done with horses
on less than 6 per cent of the land disked, sowing on 23 per cent of the land,
and mowing on 9 per cent of the acreage mowed. Horses are suitable for the
lighter tasks on the farm, such as drilling, harrowing, mowing, and hauling.

Labor costs. The cost of all the man labor and contract work used in
producing hairy vetch averaged $3.77 per acre or 21 per cent of the total cost.
Of this amount only $1.71 or less than half was for the operator's labor



Table 13. HAIRY VETCH: AVERAGE PERFOSMANCE IN FIELD WORK Usiao TRACTOR AND
HORSES ON SPECIFIED ACREAGES, WILLAMETTE VALLEY, 1940.

Hours required per acre

Horses were used for hauling the crop to the thresher.

(including supervision) and for unpaid family labor. Most of the contract
work, comprising 22 per cent of the cost of labor, was connected with har-
vesting the crop.

All operations except contract work were recorded on the hour basis and
the wage rates include the value of lodging, board, and other perquisites fur-
nished in addition to or in lieu of a cash consideration. Wage rates for the
operator and the unpaid family labor were based on the prevailing wage paid
to hired help performing the same type of work (Table 14).

Contract work. The practicability of using contract work is an im-
portant factor in considering any expansion of the acreage devoted to seed
crop production. This is particularly true with respect to harvesting opera-
tions (Table 15). Costs for some of the operators, such as plowing, disking,
and harrowing with tractor, horses, or on a contract basis are not strictly com-
parable because of the dtflerent practices followed. For example, quite a
number of the tractor operators used disk plows and thereby reduced materially
the cost per acre for plowing. Disking varied from using a light, single out-
fit once-over to using the heavy tandem disks with considerable lapping in
crossing the field. There was also some variation in the extent to which a
spike harrow or some other smoothing device was hitched tandem to the plow,
disk, or other implement when conditions dictated or the power unit permitted.
The data, however, are indicative of the approximate costs for any grower
under comparable conditions.

Table 14. HAIRY VETCH: NUMBER OF Houas, WAGE RATE, AND COSTS PER ACRE FOR
SPECIFIED TYPES OF LABOR USED, WILLAMETTE VAL .EY, 1940.
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Exclusive of contract work hired. Contract field work averaged only 73 cents per
acre over the entire acreage studied and 75 per cent of that amount was threshing.

Hired labor 3.9 31.4 $1.23
Operator's direct labor 2.8 36.9 1.04
Supervision 1.4 39.7 .58
Unpaid family labor .4 27.2 .09

TOTAL 8.5* 34.5 $2.94

Operation

Acres covered With tractor \Vitli horse,

Man HorseTractor Horse Mar, Tractor

Plowing 4,568 136 1.03 1.02 4.10 13.15
Disking 4,331 257 .42 .42 1.15 4.32
Harrowing 5,251 1,101 .34 .34 .53 1.57
Seeding 5,241 1,585 .39 .35 .81 2.37
Mowing 2,739 377 .72 .63 1.12 2.20
Binding 1,368 267 1.20 .63 1.52 3.33
Thresher 1,014 1.00 1.00 4.00 3.00
Combine 4,405 3.15 1.03

Man Wage Cost
Kind of work labor per hour per acre

Roars Cents
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Table 15. HAIRY VETCH: COMPARATIVE CosTs PER AcRE FOR SPECIFIED OPERATIONS; BY
KIND OF POWER, WILLAMETTE VALLEY, 1940.

a Practically all seed cleaning was done at the warehouse.
t Number of tons hauled.

FIXED AND SEASONAL COSTS

Some of the costs are fixed costs, remaining constant from year to year
regardless of the size of the crop, while other costs vary from year to year
according to the yield per acre.

Fixed costs. The fixed costs for hairy vetch production were 28 per
cent of the total gross cost in 1940, or $5.04 per acre and $1.73 per hundred-
weight (Table 16). This item includes only the property tax and the interest
charge of 5 per cent on the land value, in a study of this kind it is almost
impossible fully to account for the amount of cost or loss sustained by the
enterprise through abandonment of seeded acreage. Growers may be able to
salvage something from that land for the crop year, but on the whole it may be
said that the fixed costs should be considered as risk connected with the grow-
ing of hairy vetch.

Seasonal costs. The seasonal costs are grouped into preharvest and
harvest costs, respectively.

The gross preharvest costs were 31 per cent of the total cost, or an aver-
age of $5.56 per acre and $1.91 per hundredweight. Chief among these cost
items were man labor, horse and tractor work done in preparing the seedbed,
seeding, and fertilizing; and the cost of seed, fertilizers, and miscellaneous
materials. In a sense the preharvest costs also are fixed charges inasmuch as
they are incurred regardless of the harvest. In some cases of acreage aban-
donment it is possible to plant a "catch" crop with a minimum of additional
cultivation, and sometimes the catch crop proves to be profitable, but more com-
monly a loss is sustained when the original crop fails.

Table 16. HAIRY VETCH: SUMMARY OF FIXED AND SEASONAL Gsoss CosTs, WILLAMETTE
VALLEY, 1940.

Acreage Covered Cost per acre

Operation Tractor Horses Custom Tractor Horses Custom

Plowing 4,568 136 80 $1.10 $2.90 $1.80
Disking 4,331 257 104 .47 .90 1.30
Harrowing 5,251 1,101 .34 .36
Drilling '6,241 1,585 70 .45 .62 .59
Mowing 2,739 377 438 .75 .83 .94
Btnding 1,368 267 21 1.32 .75 1.00
Thresher 1,014 749 2.70 2.55
Combine 4,405 640 2.97 3.87
Cleaning (per

ton) 2.8S
Hauling (per

ton) 81St .82

Costs
Cost per

acre
Cost per

100 pounds
Per cent
of cost

Fixed
Preharvest
Harvest

$5.04
5.56
7.32

$1.73
1.91
2.52

28
31
41

TOTAL $17.92 $6.16 100
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Harvest costs, comprising 41 per cent of the total gross cost, averaged
$7.32 per acre and $2.52 per hundredweight. The harvest cost includes all the
items ranging from the premiums paid for fire insurance on the crop in the
field aiid the routine harvesting operations to the outlay for sacks, hauling to
market, cleaning, and other expense of preparing the seed for sale or ship-
ment. Harvest costs for most growers, of course, are largely cash costs.
Here again it could be said that interest and depreciation on machinery are in
the nature of fixed charges that are incurred whether or not there is a crop.
Since alternative opportunities for using the equipment are usually at hand,
however, the segregation of costs as shown here seems applicable to the
situation.

Man labor requirement is seasonal. Harvest labor used in hairy vetch
production constituted more than two-thirds of the total labor required in pro-
ducing the crop (Figire 2). Harvesting not only makes a heavy demand for
man labor, but it requires promptness and it may compete seriously with other
jobs requiring attention at the same time. On the other hand, the preharvest
labor is generally quite widely distributed over the season.

The proportion of the acreage upon which the different operations were
performed and the proportion of the total labor that each operation comprised
varied widely (Table 17). The operating cost per acre covered in each opera-
tion includes the charges for power, equipment, and labor.

ESTIMATING YOUR COSTS ON BASIS OF THIS STUDY
Procedure for estimating detailed costs. The average production re-

quirements in terms of labor and materials and their costs should be of par-
ticular interest and value to those growers who do not keep records themselves.

Table 17. HAIRY VETCH: EXTENT OP THE FIELD OPERATIONS, THE MAN RE-
QUIRED, AND SPECIFIED OPERATING CosT; sy HARVEST AND PREHARVEST OPERATIONS

PERFORMED, WILLAMETTE VALLEY, 1940.

These costs do not include the cost of seed, fertilizers, twine, and sacks used
t Some phosphate was applied with a fertilizer attachment on the drill.

Item

Proportion
of acreage

covered

Labor
per acre
covered

Proportion
of total
labor

Operating
cost per

acre
covered

Per Cent Hours Per cent
Spring plowing 11 1.3 1.5 $1.32
Fall plowing 58 1.1 6.6 1.11
Disking 66 5 3.3 .51
Harrowing 91 .4 3.7 .41
Seed hauling and treatment 99 .1 1.2 07
Seeding 99 .5 5.4 .49
Fertilizing (land plaster) 27 .5 1.4 .32
Fertilizing (phosphate)t 12 .1 .1 .07
Manuring 1 5.4 .6 2.64
Other preharvest 100 .6 6.5 .60

Total preharvest 100 2.8 30.3

Mowing 60 .9 5.9 $ .78
Binding 24 1.3 3.5 1.08
Shocking 38 1.7 7.1 .55
Combining 77 3.2 25.9 2.97
Threshing 23 5.0 12.4 2.70
Hauling 100 .4 4.1 .34
Other harvest 100 1.0 10.8 1.11

Total harvest 100 6.5 69.7

TOTAL FOR YEAR 100 9.3 100.0
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Figure 2. The marl labor requirement for producing hairy vetch is not excessive, nor is i
critical in terms of seasonable demand excepting at harvesting, when delay may result
in heavy losses from shattering of the seed pods.

Any hairy-vetch grower (by referring to Table 17) may readily draw up a list
of his own operations, together with an estimated wage for each type of work
listed. The total cost of this labor may then be brought to Table 12, where
space is provided for recording all of the costs. This affords the grower a
convenient method of briefly analyzing his enterprise in terms of the average
results found by this study. This method of comparison is also useful in
planning the budget for the year ahead.

Cost estimates based on general index. The following tabulation
simply shows the 1940 costs of producing hairy vetch and the probable costs
in 1942 :*

The index of farm wages is based on the Oregon farm labor reports issued by the
Bureau of Agricultural Economics. Other production costs are based on the index of prices
paid by farmers for commodities used in iving and production. ("The Agricultural Situa.
tion," Bureau of Agricultural Economics, U. S. Department of Agriculture, September
1942.)
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The cost of farm labor reported in Oregon was 55 per cent higher in 1942
than it was in 1940. All other costs in 1942 (grouped under living and produc-
tion) were 19 per cent above the 1940 level. Thus the cost of producing hairy
vetch on this basis in 1940 was 126 per cent of the 1940 cost or $5.45 per
hundredweight.

Yields in 1940 were representative. In order to establish how typical
the data obtained for the 1940 crop-year would be as bases for standards of
accomplishment, each of the growers who had produced two or more crops of
hairy vetch was asked to estimate what he considered the normal or usual
yield on the field or type of land under investigation. The following results
were obtained from 108 growers reporting:

Pounds per acre

With the exception of the small group of 14 growers on soil Class 1 (bottom-
land), the data indicate that the yields in 1940 were fairly representative for
this large number of farms.

Experience not a significant factor. The average length of time
that the 151 cooperators had been growing hairy vetch was 4.3 years, with
35 of the group growing it for the first time in 1940. Yields among the
beginners averaged only 3 per cent less than those of the experienced growers,
the difference being chiefly due to the fact that some of the land used by the
inexperienced growers was "white" land, which is not adapted to vetch.

VARIATION IN COST
The cost of production varied greatly from farm to farm (Table 18).

Almost half (47 per cent) of the growers had costs of less than 4 cents per
pound of hairy vetch seed produced. Two-thirds of the growers had costs of
less than 6 cents. The highest-cost group exceeded 12 cents per pound. The
majority of growers in this study, at the average price of 7 cents received,
were able to meet all costs, including depreciation and interest charged to the
investment and wages for their own and family labor, and still had a small
profit remaining to compensate for risk-taking and for managerial ability.

Naturally some years are better than others. Yields vary from season to
season, and some production costs tend to follow the general price cycle. The

No. 1 14 289 332 57
No. 2 26 395 395 0
Nos. 3 and 4 39 302 305 +3
Hill 29 284 297 +13

Gross cot per acre
Index

1940 1942Item 1942

Labor cost
Other Costs

$ 3.77
14.15

$ 5.84
16.84

155
119

Total gross Cost per acre $17.92 $22.68 126

Net cost per 100 pounds $ 4.31 $ 5.45 126

Grosvers Usual 1940 Variation
Land adaptability class reporting yield yield in Pounds
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farmer must consider the adoption of a new enterprise from the standpoint of
how seriously it is likely to disrupt his present crop and feed production pro-
gram and his labor and machinery facilities as well as merely the profitableness
of the venture for the time being.

FACTORS THAT INFLUENCE COSTS

There are many minor factors that at times may affect cost of production
to a considerable degree but that as a whole are of little importance. There are
also some factors, such as character of season, particularly the amount of rain-
fall or hot weather at blossoming time, that are beyond the control of the
grower. The major factors most constant and dominant in their effect on cost
and return may be grouped in a general way as: (1) those factors most likely
to bear on yieldsuch as the kind of soil, the rate of seeding, the time of
seeding, the treatment of the seed, the use of soil fertilizers, and pasturing

Table 18. HAIRY VETCH: VARIATIONS ne Cos'r ANS PRICE PER HUNDREDWEIGHT, AND
NET GAIN OR Loss PER ACRE; BY COST Gsoups, WILLAMETTE VALLEY, 1940.

back; and (2) those factors bearing on efficiency in farm operation such as
the amount of labor used in producing the crop, the equipment cost per acre,
and the size of the enterprise. Obviously, it is impossible by simple correlation
of the records to segregate entirely the influence of one factor while considering
the effect of another. Such factors as the methods of seedbed preparation and
harvesting, moreover, usually fall into both of these categories. The purpose
of showing the results obtained from the various groupings of the records is
often descriptive rather than always indicative of cause and effect.

FACTORS BEARING ON YIELD

Yield is a dominant factor. The study has shown that under the fairly
normal conditions in 1940 the cost of producing hairy vetch was $4.31 per hun-
dredweight for the average yield of 290 pounds per acre. Approximately half
the growers exceeded this average yield and showed a substantial net gain per
acre (Table 19). About one grower out of six produced less than 150 pounds
per acre and failed to the extent of $3.41 per acre in earning all costs. It
would appear that to ensure success at the 1940 price of 7 cents a pound, the
grower must obtain at least 200 pounds per acre and preferably somewhat more
than that.

Land adaptability. The average yield of hairy vetch varied considerably
on the different kinds of soil in 1940 (Table 20). Yields on the bottomland
(Group 1) fields, according to estimates of the growers, were somewhat below

Number of Per cent
Net Cost
per 100

Selling
price

per 100
Net gain

or loss
Range in cost per pound records of records pounds pounds per acre

Less than 3 cents 36 24 $ 237 $7.01 $18.70
3.4 cents 35 23 3.38 7.14 14.67
46 cents 30 20 4.82 6.89 5.81
6-8 cents 26 17 7.17 7.02 .27
S cents and over 24 16 12.11 6.65 6.44

Total 151 100 $ 4.31 $7.01 $ 7.83
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normal and were produced at higher-than-average costs per pound. The aver-
age yield on the Willamette soils (Group 2) exceeded that on the Amity soils

Table 19. HAIRY VETCHZ AVERAGE YIELD, NET Coar PER HUNDREDWEIGHT, AND NEc
GAIN OR Loss PER ACRE; BY YIELD GROUPS, WILLAMETTE VALLEY, 1940.

Table 20. HAIRY VETCH: YIELD. NET COST OF PRODUCTION AND NET GAIN PER ACRE;
BY LAND ADAPTABILITY GROUPS, WILLAMETTE VALLEY, 1940.

(Group 3), yet the costs per pound were practically tie same, due largely to the
fact that the latter group had a proportionately lower investment-cost on the
land. The production of hairy vetch on the "white" land (Group 4) was more
or less complementary with the production of ryegrass seed. Likewise in the
case of the hill lands the grain production rather than the vetch production
was sometimes the major consideration.

Rate of sowing. The average amount of seed used on 6,946 acres by 151
growers in 1940 was 21 pounds of hairy vetch per acre, together with 52
pounds of grain (Table 21). About one out of three growers used less than
20 pounds of vetch seed per acre, averaging 12 pounds of vetch and 49 pounds
of grain. One out of six growers used an average of 33 pounds of vetch in
addition to about the usual amount of grain sowed for support of the vetch
plants.

Growers using the lowest rate of sowing generally depend upon the
presence of considerable volunteer growth from the vetch seed shattered out of
preceding crops. The heaviest seedings were usually those made on fall plow-
ing and by the inexperienced growers. The results obtained seem to support the
opinion expressed by most of the experienced growers that 20 pounds of vetch
seed is ample and that less would be adequate provided it could be uniformly
distributed over the ground.

Date of sowing. Most of the hairy vetch in the Willamette Valley is
sowed between September 15 and November 15. The distribution of the 143

Pounds yield of hairy vetch

Average yield
Number of

resords

Net cost
per 100
pounds

Net gain
per acre
or lossVetch Screenings

Pounds Pounds
Less than 150 94 455 26 $10.40 $-3.41
150-300 210 390 48 5.62 2.67
300-450 374 444 .40 3.56 12.77
450 and over 538 426 37 2.95 22.7

All fields 290 423 151 $ 4.31 $ 7.83

Land
adaptability

class
Number of

records
Acreage
studied

Yield per acre Net Cost
per 100
pounds

Net gain
per acreVetch Screenings

Acres Pounds Pounds
1 22 662 350 370 $4.87 $ 7.27
2 34 1,386 386 414 4.06 11.42
3 43 2,039 301 421 4.01 8.96
4 10 422 100 214 5.20 1,68
Hill 42 2,437 244 480 4.58 6.06

All fields 151 6,946 290 423 $4.31 $7.83
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fields for which the time of sowing was reported, the yields of vetch obtained
on them in 1940, and the cost of production were as follows:

Number Pounds Cost per
Dale sowed of fields per acre 100 pounds

Growers aim to sow about the middle of October. It is interesting to note that
only in soil Class 2 were yields from fields sowed after October 15 slightly
higher than those from fields sowed earlier that month.

Table 21. HAIRY VETCH: YIELD, VALUE OF CROP, AND CosT PER HUNDREDWEIGHT; ES
RATE OF SowING, WILLAMETTE VALLEY, 1940.

a Oats comprised 91 per cent of the seed grain mixed vith the vetch, ryegrass 5 cr
cent, barley and wheat each 2 per cent.

If conditions are favorable for prompt growth, then sowing extremely
early often results in excessive development during the fall season. The early
stand, moreover, usually is subject to the maximum infestation of weed growth,
insects, and disease. The extremely late seeding, on the other hand, may en-
counter adverse weather conditions with the result that the plants lack the
necessary stamina to withstand the winter season.

Seed treatment. Slightly more than half of the hairy vetch growers
applied some treatment to control smut in the grain sowed with the vetch.
Only one grower out of every nine inoculated the vetch seed before planting.
The data do not indicate definitely that either practice affected yields the year
of this study.

Fertilizer treatment. Land plaster was applied to 35 of the 151 hairy
vetch fields studied and phosphates to only ten fields, four of which also received
land plaster. The following is a comparison of all the fields receiving land

The rate of application averaged 73 pounds per acre and the total cost of the
materials and labor was 74 cents per acre. The use of land plaster on legume
crops is a well-established practice. Experienced growers, however, prefer to
sheep down the growth to some extent in the spring in order to obtain stocky
plants and a heavy set of seed.

Under 20 12 49 49 269 498 $25 $3.53
20-25 20 59 50 339 399 28 4.11
25-30 ... 25 49 31 291 427 25 4-49
30 and aver 33 54 22 246 319 22 6.16

All fields -----------21 52 151 290 423 26
I

$4.31

plaster and those not treated.
Number Pounds Cost per

Practice of fields per acre 100 pounds

Land plaster 35 333 $4.43
No land plaster 116 273 4.26

Pounds N umber Value 100
Pounds of vetch of grain of Screen- total pounds

sowed Average soweda records Vetch ings crop L0f vetch

Pounds Pounds

Before October 1 32 242 $5.50
October 1 to 15 60 334 3.64
After October 15 51 261 4.62

Yield per acre Cost per
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The use of phosphate fertilizer on the farms studied was largely experi-
mental and the data were insufficient to be indicative of specific results.

Pasturing. One out of every three hairy vetch fields was 'sheeped
back" during the late winter and early spring seasons (Table 22). The differ-
ences in yields and net costs in favor of this practice were very substantial in
1940. The acreage pastured was only 38 per cent of the total but it produced
47 per cent of all the vetch seed harvested. In terms of yield the increase for
the pastured fields was 41 per cent more than those not pastured, while the cost
per pound was only two-thirds as much.

The practice of pasturing back the growth varied greatly with conditions
prevailing and the efforts of growers to make the best possible adjustments
between the weather factor on the one hand and the aphis factor on the other.
One grower stated that if he could guess exactly when to stop pasturing he
could always get good yields. He explained that when the pasturing is fol-
lowed by a period of unusually good growing weather the growth may still
become too rank, while a period of dry weather accompanied by severe aphis
infestation leaves the growth too severely retarded for optimum production.

Table 22. HAIRY VETCH: RELATION OF PASTUSINO SACK TO YIELD PER Acisz AND COST
PE5 HUND5EDWEIGI-IT; BY LAND ADAPTABILITY Gnoups, bVILLAMETTE VALLEY, 1940.

The amount of pasture obtained was estimated as 78 sheep-days per acre,
valued at 65 cents per acre for the season. Some growers had so much pasture
available that they were willing to pasture additional sheep free of charge, while
otlsers valued this pasturage as high as a cent per day per ewe because it was
available at a time when the sheep could use it very profitably.

The data indicate a considerable difference in the intensity of pasturing.
Apparently the heaviest grazing (on soil Group 2) was associated with the best
yields in 1940. Hill land, of course, would ordinarily produce less pasluracze
than the valley-floor and bottomland. There was a wide variation in the me
and method of pasturing the 'etch. Some growers opened the fences and let
the sheep range over a large acreage from as early as February until in April
with little regard to uniformity of grazing. Other growers preferred to graze
back heavily for a period of 10 days or 2 weeks in early April, repeating for a
few days later in the month if conditions warranted. It is interesting to note
that whereas most of these 50 growers were quite convinced that grazing back
hairy vetch was practically essential, many of the other growers either had no
sheep available or had not even considered this practice as a phase of handling
the excessive vetch growth.

49 335 327 418 282 $4.19 5.91
104 149 837 471 330 3.40 4.68

62 980 1,069 316 287 3.42 4.61
4 94 181 271 114 81 1.15 8.05
Hill 51 652 1,785 333 156

I
3.05 7.40

All fields 78 2,667 4,279 354 251 -- 95.13

.Acreagc Veteli yield Cost per 100 pounds
Land

adaptability
Pastur-
age per Not Not Not

Class acre Pastured pastured Pastured pastured Postured pasture(

Sheep
days

Acres Acres Pounds Pounds
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Clipping. The alternative practice of clipping the stand, in lieu of pas-
turing, was not used at all in 1940. Apparently it had seldom been used, or
even seen used, by any of these growers.

FACTORS BEARING ON EFFICIENCY OF OPERATION

The efficiency of producing hairy vetch may be viewed from two general
standpoints: (1) the relationship of man labor and equipment input to costs on
fields of various sizes, and (2) the relationship of methods of seedhed prepara-
tion and of harvesting to cost and efficiency of operation. Obviously these vari-
ous factors may affect yield as well as cost per acre. To visualize better the
practices actually used in field operations, the discussion is arranged somewhat
chronologically, beginning with seedbed preparation and ending with har-
vesting.

Plowing versus disking in stubble. Nearly three-fifths (58 per cent)
of the hairy vetch acreage studied in 1940 had been sown on fall-plowed ground.
The extent of this practice varied considerably in the different counties as
shown in the following summary:

One-fourth of the acreage was disked into the grain stubble on land plowed
in the spring, and only about one-tenth of the acreage was disked into fall
stubble. The total cost of seedbed preparation by these various methods, ex-
clusive of sowing, was as follows:

Practice used Cost per acre
Fall plowing $1.74
Disking spring stubble 1.48
Disking fall stubble .95

The cost for disking spring-crop stubble includes 60 cents per acre for an
average of half the expense of the plowing done the previous spring. Many
growers considered that a portion of this item should be charged to the hairy
vetch crop. Growers' estimates on this point ranged from no charge up to the
entire amount, the allocation being based upon the ability of the spring crop to
bear this expense itself. In other words, with some farmers the qse of a spring
grain crop was largely a preparatory step to hairy vetch production; with
others it was a substantial enterprise, capable of bearing all costs incurred dur-
ing the season.

Disking on spring stubble and fall stubble fields. The disked spring-
crop stubble produced the highest yield and had the lowest cost per pound

County

Hairy
vetch

studied
Acreage on fall

plowing

Acres Acres Percent
Benton 1,414 719 51
Clackarnas 613 317 52
Lane 1.090 669 61
Linn 930 393 42
Marion 412 317 77
Polk 1,268 720 57
Washington 163 92 57
Yarnhill 1,047 776 74

TOTAL 6,946 4,003 58
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(Table 23). While the difference in cost per pound between the two groups
sowed on stubble ground was slight as a whole, the hill soils with disked fall-
crop stubble produced the lowest yields among all groups and had the highest
cost per pound among all groups disked only. Spring barley stubble predom-
inated, followed by spring wheat and spring oats. Other crops reported as
preceding hairy vetch were new clover seedings that had failed to survive,
seed flax, sudan grass, and corn.

The disking of fall-stubble was chiefly confined to hairy vetch stubble.
Some growers who specialize in hairy vetch seed production prefer to repeat

Table 23. HAIRY VETCH.: RELATION OF FALL PLOWING, DISKING OF SPRING-GRAIN
STUBBLE AND FALL-GRAIN STUBBLE TO YIELD AND NET COST OF PRODUCTION;

BY LAND ADAPTABILITY GROUPS, WILLAMETTE VALLEy, 1940.

the vetch 2 or 3 years in succession, using a minimum of soil preparation and a
somewhat reduced rate of seeding where there is likelihood of an abundant
volunteer stand. This repeat cropping is followed with a very thorough seed-
bed preparation to clean up the land for sowing to grain the following spring.
The cycle is then repeated by returning to vetch in the fall. A few growers
disked fall wheat stubble for hairy vetch seedbed, but this was usually done
only in order to improve the cropping system or the field layout and not as a
regular farm practice.

More commonly, however, the fall-crop stubble is plowed preparatory to
sowing hairy vetch. The main reasons for this are that the soil gets quite hard
after lying a full year or more without plowing, and the farmers often prefer
to turn under the straw and volunteer growth, particularly since slug infesta-
tions have become more severe or where excessive shattering of the preceding
hairy vetch crops has occurred.

The method of soil preparation is determined by the condition of the field,
the preceding crop, the season and the time available, and the machinery and
power at the operator's disposal. Many growers are even experimentally-
minded enough to want to compare different practices in an effort to increase
their production and lower their costs.

While it is impractical to draw conclusions on the basis of this limited
group of records for a single year's production, it is nevertheless interesting to
note what the findings seem to indicate. For example, fall plowing of soils in
Class 1 (bottomland) resulted in mediocre yields, probably because the loose
seedbed stimulated an excessive growth of straw, resulting in a poor set of seed
pods. On the other hand, where fall stubble on this kind of land was disked,
it produced the highest yield among all groups shown.

10 2 10 280 485 375 $6.28 $3.47 $4.53
2 20 3 9 388 248 424 3.99 4.81 3.81
3 and 4 30 8 14 259 288 341 4.27 3.48 3.64
Hill 27 5 238 231 270 4.63 5.24 4.25

All fields 87 18 42 277 291 355 $4.44 $4.11 $3.96

Land
adaptability

class

Field records Yield per acre Net cost per 100 pounds

Fall
pow.
ing

Disking
Fall
lilOW-
ing

Disking
Fall
plow-

ing

Dis king

Fall
stubble

Spring
stubble

Fall
stubble

Spring
stubble

Fall
stubble

Spring
stubble

Number Number Number Pounds Pounds Pounds
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Size factor. Efficiency of operation in the case of a crop is doubtless
affected by the size of the farm as well as by the size of the individual enter-
prise under consideration. Mention was made earlier in this report that most
of these farmers were operating sufficient acreage to have justified owning all
the essential farm machinery. The portion of the present investment in
machinery used on 151 hairy vetch fields averaging 46 acres each, was $10.40
per acre (Table 24). The investment was slightly lower for the two groups
of smaller fields, where, of course, some custom operated equipment was used.
The extra cost of hiring this equipment is indicated in the higher equipment
cost per acre on the smaller fields. It is interesting to note that despite the fact
that more of the work on the smaller fields was done on a custom basis these
fields nevertheless showed the highest amounts of man labor. Consequently,
their total costs per acre were high.

Many producers despite low returns per acre, achieve efficiency in terms of
total income by having a low cost per acre and a large acreage (Table 25).
Despite the comparatively low yields and the low income per acre the 40
growers in the group of the largest tracts, averaging 98 acres each, had returns
for their labor and for use of their hairy vetch land of nearly twelve hundred
dollars. The low yields may have been due in part to failure to complete the
harvesting before excessive losses occurred, but perhaps more generally to the
fact that the larger acreages happened to be on lower-yielding land as indicated
by the estimated values assigned to that land by the owners.

Table 24. HAIRY VETCH: RELATION OF SIzE OF FIELDS TO LABOR AND EQUIPMENT COST
AND TO Nxr COST PER ACRE, VILLAMETTE VALLEY, 1940.

Equipment

Automobiles and trucks a,e included in cost, but not in the investment column in
order that the effect of osvning versus hiring such equipment could be excluded.

Table 25. Harsy VETCH RElATION OF Stoc OF FIELDS TO YIELD, LAND VALUE, ASS
OPERATOR'S NET RETURN, \VII,LASIETTE VALLEY, 1940.

Operatsr's labor and
Per cent of Pounds of capital inco,neC

acreage yield of Land value - -
Acres per field Average in group vetch tier acre Per acre t-'er field

C The balance of total crop receipts remaining after paying a I costs except wages for
the operator and interest on the investment in land and equipment use,1.

Equipmeit factor. It is interesting to note that while the investment in
equipment varied only moderately on the different-sized farms (Table 24), the

Less than 15..' 10 4 359 $98 $16 160
15-30 22 12 312 so 14 308
30-60 43 28 326 79 16 688
60 and more .... 98 56 264 68 12 1.176

All fields 46 100 290 $74 $14

Acres per field Average
Number of

records
Man labor

hours
Cost per

acre
Present

value
Net cost
per acre

Less than 15 10 27 11.9 $7.87 8.00 $17
15-30 22 39 10.2 6.81 9.60 14
3 0-60 43 45 3.5 6.27 11.00 13
60 and over 98 40 7.S 5.64 10.40 12

All fields 46 181 8.5 $6.04 $10.40 C13
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cost of operating the equipment, whether owned or hired, varied greatly (Table
26). The larger farms still predominated, however, in the groups having the
lowest equipment cost per acre. The high yields from the third group, or the
medium-sized fields averaging 40 acres each, and that from the fourth group,
or the small-sized fields averaging 18 acres each, appeared to justify the higher.
equipment costs incurred, respectively. In other words, yield is usually a more
dominant cost factor than is the equipment.

Man labor input and cost. The amount of man labor used, exclusive
of contract work, on all farms in the study averaged only 81 hours per acre of
hairy 'etch produced, but it ranged from less than S hours per acre for the
lowest group up to 16 hours for the highest group (Table 27). The growers
using the least man labor generally had large fields and were equipped to use
tractors and combines advantageously as indicated by the cost data presented.

Additional work expended tends somewhat to increase the yield, but the
growers using the least man labor had the lowest cost per pound. The extent
of the growers' experience with the enterprise apparently had no important
relationship to the amount of labor utilized.

Harvesting. The total cost of harvesting tile hairy vetch crop, including
hauling it to the warehouse, averaged $5.58 per acre. About 60 per cent of the
acreage was mowed and threshed (mostly with combine) from the windrow at
a total cost of $5.72 per acre, 25 per cent of the acreage was cut with the grain
binder and threshed (mostly with stationary thresher) from the shock at a cost

Table 26. HAIRY VETCH RELATION OF EQUIPMENT COST PER ACRE TO YIELD AND
TOTAL NET COSTS, \VILLAMETTE VALLEY, 1940

Less than $5
$5.97
$ 7-99
$9 and over

All fie]ds

9 4.22 $2.18
5.80 3.18
7.72 3.06

10.42 3.54

5 6.04 . $2.94 $13
I

$4.31

Acres Pounds
Number per of
records field vetcli

32 51
64 I 56
35 40
20 18

151 46

Table 27. HAIRY VETCH: RELATION 0!" MAN LABOR EXPENDED PER ACRE TO MACHIN-
E' AND POWER USED, AND TO NET COST PElt HuNDoEowETc;liT,

\Vtt.I.sRtETTE \75LLEY, 1940.

Hours of Hours of N'Llrnher Pounds of Cost per
Hours of man tractor horse of vetcli 100
labor per acre Average work seork records crop pounds

Less than 6 4.8 2.0 .8 35 274 $3.59
6-9 7.2 2.8 1.1 58 280 4.20
9-12 10.3 3.2 4.0 26 350 4.23
12 and over 16.0 3.8 6.7 32 272 5.75

All fields 8.5 2.8 2.3 151 290
I

$4.31

of $5.95 per acre and 15 per cent was combined direct at a harvesting cost of
$4.59 per acre (Table 28). Obviottsly the combine method was the cheapest.
It is not, however, always practical. The stage of ripeness must be sufficiently

Man
Equipment cost labor

per acre Average Cost

Cost Per
Total 100
cost pounds

$9 $4.36
12 4.20
16 4.37
19 4.78

211
389
365
388

290

Years
vetcli
experi.
ence

4.1
4-4
4.2
4.5

4-3
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advanced and uniform, the crop must be free of large green weeds, and the
weather conditions must be favorable, if a satisfactory job is to be done. Only
a very limited acreage, therefore, can usually be handled directly by the com-
bine. In order to get the harvesting done with a minimum risk of loss, the
growers prefer to begin as early as the condition of the crop permits them to
mow or bind; or in other words, they utilize all the facilities at hand if neces-
sary (Figure 3). Whenever conditions happen to be satisfactory the operator
may decide to combine direct, knowing that there will be less loss from delay-
ing the threshing of the crop already in the windrow or shock than with the
now fully-ripened standing crop. The high yield obtained by this method mdi-
cate,s that harvesting conditions were probably quite ideal. Unfortunately,
since the acreage that can be handled this way by one combine is usually very
limited, the grower with a large acreage cannot depend to any considerable
extent upon this method.

The study presented an opportunity for comparing the costs of operating
stationary threshers and combines, and the relative costs of owning and of
hiring threshing equipment (Table 29). These costs should not, of course, be
considered as entirely conclusive, inasmuch as the conditions were not exactly
identical in the several categories. Threshing was usually associated with
binding and the binder was used chiefly on hill land that produced lighter
yields. Only eleven growers, averaging 30 acres of hairy vetch each, hired a
thresher. Only nine growers, averaging 21 acres each, hired a combine. As a
rule, the owners of such implements do not make a business of doing custom
work, but rather consider it either in the nature of exchange labor or as a
neighborly service.

Table 28. HAIRY VETCH: COMPARATIVE Coors PER ACRE FOR HARVESTING BY MOWING.
BINDING, AND HEADING PRACTICES, RESPRCTIVELY, WILLAMETTE VALLEY, l940.

Exclusive of cleaning expense and shipping bags.
l Portions of some of these fields were either mowed or Cut with a binder.

Includes cost of miscellaneous equipment machinery shelter, Custom hauling, use of
auto and truck, and supervision.

Item Binding Mowing
Ccinbining

direct
All

fields

Total acres studied 1,801 3,006 1,239 6,946

Cost of catting
Man labor $ .43 $ .24 $ .05 $ .26
Horse work .05 .03 .02 .03
Tractor use .28 .23 .05 .21
Machinery use .32 .28 .05 .25

Total cost of cutting $1.08 $ .78 $ .171 $ .75
Twine .29 .07
Shocking .46 .14 .03 .21
Field sacics .17 .20 .25 .20
Threshing 2.30 3.23 2.76 2.90
Misce1laneous 1.65 1.37 1.38 1.45

TOTAL HARVESTING COST $5.95 $5.72 $4.59 $5.58

Crop product ion per acre
Pounds of vetch 217 212 330 290
Pounds of screenings 445 370 557 423

POUNDS TOTAL CROP 662 682 887 713
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Table 29. HAIRY VETCH: Tna COST FER Acas: FOR THRESHiNG AND FOR COMBINING,
\VILLAMETTE VALLEY, 1940.

Hours required were not recorded.
in addition to that furnished as part of the thresher crew.

f Exclusive Qf miscellaneous costs such as machinery shelter, use of auto and truck, and
supervision.

GENERAL OBSERVATIONS REGARDING HAIRY VETCH

For the majority of the hairy vetch growers interviewed in 1940 this enter-
prise proved generally satisfactory. More than half of the growers planned to
continue with approximately the same acreage the following season. One-
third of the growers were planning to increase their acreage of hairy vetch,
and only one-tenth were going to decrease or omit the enterprise entirely.
Characteristics of hairy vetch mentioned as desirable include building up the
soil, producing several successive crops on the same field, and being profitable;
The growers who were increasing their acreage of hairy vetch had either
acquired more land or had felt that the crop fitted well with ryegrass produc-
tion in their system of farming. Those who were reducing their acreage of
hairy vetch either had less cropland available or needed more of the land for
feed production.

Prior to 1941, vetch growers reported relatively little trouble from pests
and diseases. Only a scattering of growers thought that there were evidences
of stem rot in the fields. Some slug and aphis infestations were reported, and
the weevil was found in certain areas. For the most part, however, the matter
of cortrol measures had not yet becOme urgent in 1910.

Harvesting satisfactorily is often the key to the success of this enterprise.
Nearly half the growers began harvesting while the crop was still immature,
one-third waited until the medium-ripe stage, and about one-fifth harvested in
the fully ripened stage. Some of the difficulties encountered were shriveling of
the seed and heating i the field sacks. These difficulties were generally caused
by harvesting too early or by uneven ripening. The latter was sometimes at-
tributed to the mixture with volunteer growth, to presence of weeds, to lodging,
to variations in soil conditions, and to a long period of bloom. Only a few
growers lacked adequate harvesting equipment, and a small number mentioned
some conflict with harvesting of ryegrass seed and oats.

On the whole, it appeared that hairy vetch was generally well adapted to
much of the cropland in the Willamette Valley and that its production fitted
into most of the various systems of farming followed on the medium- and
large-sized family farms of this region.

Item

Thresher Combine

Owned Hired Owned Hired

Per cent of acreage 15 11 65 9
Acres per field 85 30 60 21

Hours per acre
Thresher .6 () 1.0 ()
Man labor 5.0 1.7* 3.2 .4°
Horse work 3.0 1.2*

Costs per acre
Machinery $ .31 $1.40
Contract $1.84 $3.75
Man labor 1.59 .53° 1.04 .12°
Horse work .30 .12*
Tractor use 50 .06* 53

Total costt $2.70 $2.55 $2.97 $3.87



Figure 3. To/i: Combining from the windrow with the pickup attachment is the most com-
mon method of harvesting annual winter legume seed. Middle: Some growers rake or
pile the crop into large cocks until ready to thresh, thereby reducing the loss from
shattering. Bottom: Stationary threshers are still used on some farms, particularly
where the crop has been cut with the binder or where it has been curing in large cocks.
(Courtesy, H. A. Schoth.)

34
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COST OF PRODUCING AUSTRIAN WINTER
FIELD PEAS

PRODUCTION, COSTS, AND RETURNS
The cost of producing 4,063,819 pounds of Austrian wintcl field peas and

2,985,790 pounds of screenings on 5,637 acres in Oregon in 1940 averaged
$22.78 per acre (Table 30). Deducting from the, i:otal cost $5.73, the value of
530 pounds of screenings obtained, left a net cost of $17.05 per acre. On the
basis of the average yield of 720 pounds of peas or main product per acre, the
net cost per hundredweight was $2.37.*

Table 30, AUSTRIAN WINTER FIELD PEAS: Cos'rs ax OPERATIONS, \VII,LAMETTE
VALLEY, 1940.

For 5,637 acres in 146 fields, producing 4,063,819 pounds of seed and 2,985,791) pounds
screenings or 720 and 530 pounds per acre, respectively. Average price

of peas was $2.90 per 100 nounds.

1

Per cent of
total cost

2,2
Ii. 5

14.6
5.6
1.6
1.6

12.1

15.9
3.7
5.3
2.5
5.1
2.7

38.2

7.7
22.0

29.7

100.0

25.2

74.8

The production and value per acre, and the price per hundredweight for
each item were as follows:

See page 38 for estimated cost of producing Austrian winter field peas in 1942.

Item produced
Pounds
per acre

Price per
100 pounds

No. 1 peas (hO $2.97
No. 2 peas 55 2.17
Mixed 55 2.95

Total peas '720 $2.91

Ryegrass 14 $1.05
Other screenings 516 1.02

Total byproducts 1130 81.08

Total crop production 1,250

Cost
Ite,n per acre

Cost per
100

pounds

Fertilizing $ .50 $ .07
Preparing seedbed 1.48 .20
Seed and sowing 3.32 .46
Dusting 1.28 .18
Auto and truck .16 .05
Miscellaneous .37 .05

Preharvest costs $ 7.31 $1.01

Cutting $ .68 $ .09
Threshing, sacks, etc. 3.63 .50
Auto and truck .85 .12
Cleaning 1.20 .17
Fumigating .57 'Os
Shipping bags 1.15 .16
Miscellaneous .62 .09

Harvest costs ,1 8.70 .21

Taxes sri land . 1.76 8
Interest on land (at 5 per cent) 5.01 .70

Use of land $ 6.77 $ .94

TOTAL 05055 cosT $22.78 $3.16

Credit for screenings I 5 5,73 $ .79

NET COST OP PEAS 517.05 $2.37

Value crop
per acre

18.10
1.20
1.64

$20.94

$ .41
5.32

$ 5.73

r $26.67
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The screenings consisted chiefly of winter oats. Ryegrass was found less coin-
monly than on the poorly drained vetch fields.

Cash and noncash costs. Approximately 60 per cent of the total cost
of producing Austrian winter peas or $13.75 per acre was cash cost (Table 31).

MAJOR ITEMS OF COST
Interest. The interest charge of $5.60 per acre was the largest item of

cost, constituting about one-fourth of the total cost. Interest on the land,
which growers estimated to be worth an average of approximately $100 per
acre, was $5.01 and interest on the equipment 59 cents per acre.

Labor costs. The costs of man labor and contract work averaged $4.34
per acre or 19 per cent of the total cost. Only 38 per cent of the wages was
for the operator's labor (including supervision) and for unpaid family labor.

Table 31. AUSTRIAN WINTER FIELD PEAS: ITEMIZED CASE AND NONCASH CosTs,
WILLAMETTE VALLEY, 1940.

Hours and wage rates. The wage rate for the 7.25 hours of man labor
used per acre in producing Austrian winter peas in 1940 averaged 35.5 cents
per hour (Table 32). This includes the value of privileges furnished.

Tractor farming predominated on practically all the farms studied (Table
33). Horses were used chiefly for drilling and harrowing.

General expense. The cost of seed, fertilizers, dusting, fuel, repairs,
sacks, cleaning, taxes, and horse *ork together averaged $1123 per acre or
49.2 per cent of the total cost.

Item

Cash costs Noncash costs

Your
cost

Cost
per acre

Per cent of
total cost

Cost
per acre

Per cent of
total cost

Operator arid family labor $1.63 7.1
Hired labor $ .94 4.1
Custom threshing 1.02 4.5
Other contract work .75 3.3

Labor expense $ 2.71 11.9 $1.63 7.1

Horse work $ .19 .8
Seed and treatment $ 2.74 120
Fertilizers .39 1.7
Insecticides .92 4.1
Field sacks and twine .28 1.2
Shipping bags 1.15 5.1
Tractor fuel and oil .78 3.4
Auto and truck upkeep .54 2.4
Machinery repairs .62 2.7
Crop fire insurance 09 0.4
Clean and fumigate 1.77 7.8

Materials and miscel-
laneous $ 9.28 40.8 $ .19 .8

raxes $ 1.76 7.7
S4achinery depreciation $1.61 7.1
Interest on investment

(5 per cent) 5.60 24.6

General expense $ 1.76 7.7 $7.21 31.7

TOTAL COST $13.75 60.4 $9.03 39.6
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Depreciation. The annual charge for depreciation on machinery, tractor,
combine, truck, and automobile averaged only $1.61 per acre or 7.1 per cent of
the total cost of production. This item of cost applies to equipment owned by
the grower and does not include custom-operated equipment.

Contract work. The extent to which growers as a whole depended upon
contract work was negligible (Table 34). Dusting for weevil was the most
commonly hired job. Although several growers owned dusters it was imprac-
tical to segregate their costs of operation, and therefore all the dusting was
charged at the prevailing custom rate.

FIXED AND SEASONAL COSTS

The gross fixed cost of producing Austrian winter peas averaged $6.77
per acre or 30 per cent of the total cost. Fixed cost includes taxes and a
charge of 5 per cent interest for use of the land (Table 35). The preharvest
cost was $7.31 per acre or 32 per cent of all costs, and harvest cost was $8.70

per acre or 38 per cent of the total.

Table 32. AUSTRIAN WINTER FIELD PEAS: NUMBER or HouRs, WAGE RATE, AND
COSTS PER ACRE FOR SPECIFIED TYPES OF LABOR USED, WILI.AMETTE VALLEY, 1940.

Table 33. AUSTRIAN WINTER FIELD PEAS: AVERA0E PERFORMANCE IN FIELD WORK

USING TSACTOR AND HORSES ON SPECIFIED ACREAGES, WILLAMETTE VALLEY, 1940.

Hours required per acre

These figures are low because of the poor crop produced. The man and horse labor
for threshing and combining listed in the last two columns, respectively, was used for bring.
ing the crop to the tractor-driven harvester.

Man labor requirement is seasonal. Harvest labor constituted nearly
two-thirds of the total labor required in producing this crop (Table 36).
Plowing and seeding in the fall are the chief preharvest jobs (Figure 4).

Operation

Acreage covered With tractor With horses

Tractor Horse Man Tractor Man Horse

Plowing
Disking
Harrowing
Seeding
Mowing
Binding
Thresher
Combine

4,445
2,390
2,658
3,800
3,638

116
66

4,042

98
86

806
1,603

514
18

1.06
.44
.28
.42
.57

1.00
.38

3.12

1.06
.44
.28
.39
.54
.57
.38

1.03

5.08
1.41
.66
.93

1.43
1.11
2.68

.01

13.50
3.84
1.60
2.25
2,46
3.33
3.06

.02

Kind of work
Man
labor

Wage
per hour

Cost
per acre

Host's Cents

Hired labor
Operator's direct labor
Supervision
Unpaid family labor

2.7
1.4
.2

31.3
38.8
38.9
31.0

$ .94' 1.03
.53
.07

TOTAL 7.25 35.5 $2.57
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Table 34. AUSTRIAN WINTER FIELD PEAS: COMPARATIVE CosTs OF PERFORMING
SPECIFIED OPERATIONS, PER AcRE, WILLAMETTE VALLEy, 1940.

Exclusive of materials, costing $1.42 per acre.
Exclusive of twine, costing 24 cents per acre.
Extremely low cost on two fields with poor yields.

§ Practically all seed cleaning and fumigating was done at the warehouse.
II Number of tons hauled.

Table 35. AUSTRIAN WINTER FIELD PEAS: SUMMARY OF FIXED AND SEASONAL
CosTs, VRILLAMETTE VALLEY, 1940.

ESTIMATING YOUR COSTS ON BASIS OF THIS STUDY

Procedure for estimating detailed costs. A grower (by referring to
Table .36) may draw up a list of the operations performed in his enterprise
during any season, together with an estimated wage for each type of work.
The total cost of this work may then be brought to Table 31, where space is
provided for recording all the items of cost. This affords the grower a con-
venient method of briefly analyzing his own enterprise and plannitig his budget
for the year ahead.

Cost estimates based on general index. The following tabulation
simply shows the 1940 costs of producing Austrian field peas and the probable
costs in 1942 :*

A The index of farm wages is based on the Oregon farm labor reports issued by the
Bureau of Agricultural Economics. Other production costs are based on the index of prices
paid by farmers for commodities used in living and production. (The Agricultural Situa-
tion," Bureau of Agricultural Economics, U. S. Department of Agriculture, September.
1942.)

Operation

Acreage covered Cost per acre

Tractor Horses Custom Tractor Horses Custom

Plowing 4,445 98 162 $1.15 $3.13 $2.15
Dlsking 2,390 86 .47 .95 1.00
Harrowing 2,558 806 .29 .41
Drilling 1,800 1,603 121 .45 .68 .53
Dusting 1,635 .56
Mowing 3,638 514 676 .65 .99 .85
Binding 116 18 15 1.08 .84 .87
Threslier 66 195 1.671: 5.14
Combine 4,042 1,320 3.05 3.98
Cleaning (per

ton) 1.92
Hauling (per

ton) 1,10211 .71

Costs
Cost tier Cost tier

acre I 100 pounds
Per cent of
total cost

Fixed
Preharvest

$ 6.77 $ .94
7.31 1.01

30
32

Harvest 8.70 1.21 38

Total $22.78 $3.16 100

Item

Gross cost

1940

per acre

1942
Index
1942

Labor cost $ 4.34 .8 6.72 155
Other costs 18.44 21.94 119

Total cost per acre $22.78 $28.66 126

Net cost per 100 pounds $ 2.37 $ 3.00 126
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The cost of farm labor reported in Oregon was 55 per cent higher in 1942
than in 1940. Other costs were 19 per cent above the 1940 level. Applying
these 1942 indexes to the 1940 costs of producing Austrian winter peas increases
the total cost 26 per cent, or up to $3 per hundredweight for the 1942 crop.
Obviously, this method of arriving at costs has many disadvantages. The de-
gree of comparability of the two situations must he taken into consideration.
For example, the price of shipping sacks increased much more than the 19

per cent indicated. On the other hand, interest and depreciation probably
would not immediately reflect the upward trend of the price level.

Table 36. AUSTRIAN WINTER FIELD PEAS: EXTENT OF TBE FIELD OPERATIONS AND
THE MAN LABOR REQUIRED; BY HARVEST AND PISEHARVEST OPERATIONS PERFORMED.
NET GAIN PER ACRE; BY LAND ADAPTABILITY GROUPS, WILLAMETTE VALLEY, 1940.

1

2
3
Hill

Operating
cost per

acre
covered

$1.00
1.26
.50
.34
.07
.52
.36
.17

5.19
.73

$ .72
1.04
.90

3.05
1.67
.32

1.20

These costs do not include the cost of seed, fertilizers, twine and sacks used.
I Half of 1 per cent of the acreage was manured.

Were the 1940 yields representative? According to the estimates of
81 growers who had produced two or more cr0 ta of Austrian winter field
peas their production in 1940 was 83 per cent of what they considered normal
for their land. Presumably a portion of this decrease may have been offset by
a corresponding increase in the yield of grain screenings. The average yields of
peas in the various soil groups were as follows

5 920 887 -33
41 921 777 -144
29 763 579 -184

6 733 711 -22

Proportion Labor
of acreage per acre

Item covered covored

Proportion
of total

labor

Per cent Hours Per cent
Spring plowing 7
Fall plowing 81
Disking 43
Harrowing 62
Seed hauling and treatment 100
Seeding 100
FertIlizing (land plaster) 20
Fertilizing (phosphate) I 9

Manuring t
Other preharvest 100

1.1
1.1

.5

.4

.1

.6

.5

.2
8.8

.6

1.0
11.4

2.6
3.0
1.2
7.5
1.2
.2
.6

7.5

Total preharvest 2.9 36.2

Mowing 91
Binding 3
Shocking .3

Combining 98
Threshing 2
Hauling 100
Other harvest 100

.7
1.6
2.6
3.2
3.1
.4

8.0
.6

1.0
38.5

.7
5.0

10.0

Total harvest 5.1 61.8

TOTAl. FOR YEAR 100 8.0 100.0

Yield per acre

Growers
Land adaptability class reporting

Usual -
yield

1940
yield

Variation
in pounds

Pounds Pounds Pounds
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With a situation such as this suggests, in which the average cost for the entire
study may be somewhat higher than would be true if conditions had been en-
tirely typical of long-time conditions, attention is directed particularly to the
next section of this report in which the records are grouped according to the
yield per acre and other factors affecting cost. In other words, the grower can
probably find groups of records in this analysis in which conditions would be
comparable to his own.

Experience not a factor. The 146 growers cooperating in this study
had been producing Austrian winter peas for an average of 4 years with 48

50 -

40 -

30

20

10 -

0

MAN LABOR ON AUSTRIAN WINTER FIELD PEAS
PER CENT

or AVERAGE: 8 HRS. PER ACRE
TOTAL

60

0

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

Figure 4. The amount of man labor required for producing Austrian winter field peas and
its distribution correspond to that for hairy vetch excepting that the former required
slightly less labor for harvesting and that more o/ the land sowed to peas was plo-wed
in the fall.

of the group growing this crop for the first time in 1940. Yields among these
48 beginners averaged 10 per cent higher than those of 78 experienced growers
who had produced an average of five crops.
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VARIATION IN COST

About two-thirds of all the pea growers in this study had a net return
above all costs of production. More than one-fouri:h of the growers produced
at less than 2 cents per pound averaging 1.5 cents, while one out of every five
growers had costs above 4 cents, averaging 4.8 cents per pound (Table 37).
The total net difference in returns for these two groups of growers averaged
nearly $20 per acre in 1940.

FACTORS TE-IAT INFLUENCE COSTS

Yield is a dominant factc r. Fifty-five per cent of the fields producing
Austrian winter peas had less than the average yield of 720 pounds per acre
for the study. Of the 146 growers, 41 had yields of less than 500 pounds of
peas, averaging 343 pounds per acre, while 25 growers had an average of 1,262
pounds per acre (Table 38). Despite the higher yield of screenings obtained
by the former group, the ave:age cost for the peas was high and the crop
failed by $4.12 per acre of me.ting all costs. On the other hand, the highest-
yielding group also had a subs antial production of screenings. The total dif-
ference in net returns betweer. these two groups of growers was nearly $20
per acre.

Table 37. AUSTRIAN WINTER FIELD PEAS: VARIATIONS IN CosT AND PRICE PER
HUNDREDWEIGHT AND NIT GAIN OR Loss PER ACRE; BY COST GROUPS,

WILLAMETTE VALLEY, 1940.

Table 38. AUSTRIAN WINTER FIELD PEAS: AVERAGE YIELD, NET COST PER HuN-
DREDWEIGHT AND NET ;AIN OR Loss PER ACRE; BY COST Gsoups,

WILLAMETTE VALLEY. 1940.

FACTORS BEARING ON YIELD

Land adaptability. Austrian winter peas generally are best adapted to
the better grades of land (Table 39). It is evident, however, that very satis-
factory results were also obtained by some growers on the lower grades of
soils.

Number of Per cent of

Average
cost per

0)0
Price per

100
Net gain

or loss
Range in cost per pound records records pounds pounds per acre

Less than 2 cents 41 28 $1.54 $2.94 $13.53
2-3 cents 5i 38 2.39 2.87 3.77
3.4 cents 2 t 15 3.38 2.96 -2.18
4 cents and over 2 1 19 4.84 2.90 -6.40

Total 141 100 $2.37 $2.90 $3.89

Pounds yield of peas
per acre Avenge

Pounds
screenings

Number of
records

Net cost
per 100
ponds

Net gsin
Or loss

per acre

Less than 509
500-80G
800.1,100
1,100 and over

343
649
983

1,262

643
482
495
479

41
48
32
25

$4.02
2.52
2.07
1.67

$-4.12
2.38
8.29

15.56

All fields 720 530 146 $2.37 $ 3.89
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Table 39. AUSTRIAN WINTER FIELD PEAS: YIELD, NET COST OF PRODUCTION AND
NET GAIN PER ACRE; BY LAND ADAPTABILITY GROUPS, WILLAMETTE VALLEY, 1940.

Rate of sowing. While the average amount of seed used on the entire
acreage studied was 70 pounds of Austrian winter peas and 29 pounds of grain
per acre, there were wide variations in the quantity of peas and grain sowed
(Table 40). Usually the proportion of grain was decreased as the amount of
peas was increased. This probably accounted for most of the difference in
yields. There was very little difference in the cost per hundredweight among
the groups using the various rates of sowing.

Table 40. AUSTRIAN WINTER FIELD PEAS: YIELD, VALUE OF CROP AND CosT PER
HUNDREDWEIGHT; BY RATE OF SowING, WILLAMETTE VALLEY, 1940.

Oats comprised 93 per cent of the grain mixed with the peas, barley 6 per cent, wheat
0.6 per cent and ryegrass 0.5 per cent. Forty-three of the 146 growers sosved notbing with
the peas. Of this number, 2 sowed less than 60 pounds of peas per acre, 13 sowed from
60 to 90 pounds, and 28 sowed 90 pounds or more.

Date of sowing. The distribution of the 146 Austrian winter peas
records on the basis of the time of sowing, the yields obtained, and the cost
were as follows:

These results support the general recommendation to sow this crop as late in
the fall as weather and soil conditions safely permit.

Seed inoculation. Only 57 of the 146 growers interviewed had inocu-
lated the peas before planting. Even among the new growers, all of whom
should have inoculated, 40 per cent admitted that they had not done so. First-
year growers, grouped on the basis of whether or not they inoculated the peas
sowed, had yields and costs as follows:

60 and less 53 45 64 709 647 $27 $2.27
61-90 72 27 48 668 559 25 2.54
90 and over 98 8 34 818 274 26 2.32

All fields 70 30 146 720 530 $26 $2.37

Pounds Pounds
319 914 485 $216 $7.20

69 2,791 796 610 2.16 6.02
50 1,923 601 481 2.66 3.65

Hill 18 604 653 338 2.80 1.03

All fields 146 5,637 720 530 I
$237 $3.89

Pounds Cost per
Time of sowing Number of fields per acre 100 pounds
Before October 15 35 586 $2.65
October 15-31 77 747 2.30
After October 31 29 805 2.34

Land Yield per acre Net cost
adaptability Number of Acres per 100 Net gain

Peas Screeningsclass records studied pounds per acre

Pounds
of Number

Yield
Value Cost per

Screen-Pounds of peas grain of total 100
sowed Average sowed" records Peas ings crop pounds

Pounds Pounds
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Pounds Cost per
Treatment Number of fields per acre 100 pounds

Inoculation 29 323 $2.32
No inoculation 20 760 2.54

Many of these growers were not aware that inoculation is considered es-
sential for best results, particularly on land where peas have not been grown
recently. The cost of treatment averaged only 20 cnts per acre. Some work,
however, is involved. The application must be made directly before sowing and
separately from the smut treatment given the seed grain.

Fertilizer treatment. Land plaster was applied to 27 of the 146 fields
studied and phosphates to 18, 8 of which also received land plaster The fol-
lowing is a comparison of yields and costs on fields receiving land plaster and
those not treated:

Pounds peas Cost per
Treatment Number of fields per acre 100 pounds

Land plaster 27 775 $2.16
No land plaster 112 710 2.44

The rate of application averaged 80 pounds per acre and the total cost of the
materials and labor was 80 cents per acre.

The use of phosphate fertilizer was largely experimental and the data
were insufficient to be indicative of specific results.

Pasturing. Only 9 of the 146 growers pastured back their Austrian win-
ter peas. This practice was found chiefly in Benton and in Linn counties
where it was also most common among the hairy vetch growers. Unlike the
beneficial results obtained by pasturing back the hairy vetch, this practice in
the case of the peas, did not indicate any significant response in yield or in net
cost. The pasturage averaged 55 sheep-days per acre, which was valued at
46 cents.

Pest control. All except 15 of the 146 growers applied a rotenone dust
to control the pea weevil. The following comparison shows the marked effect
of dusting on yield and cost in 1940:

Pounds peas Cost per
Treatment Number of fields per acre 100 pounds

Dusted 131 757 $2.30
Not dusted 15 320 3.65

The growers were using about 20 pounds of material per acre. The average
cost of this insecticide was $1.36 per acre covered and the dusting averaged
$0.53 per acre or a total cost of $1.89 per acre each time over. Only about
three-fourths of the total field area included in the 131 fields dusted was
actually treated (Figure 5). In a few badly infested fields two applications
were made.

The advantage in yield obtained by those who dusted for weevil indicates
that this pest control measure is practically essential for successful production
in the region. Failure to dust the crop in 1940 meant not only a low yield but
generally an unsalable product. Peas, of course, also were fumigated as soon
as they reached the warehouse where they were cleaned and prepared for ship-
ment.
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Aphis and stem rot caused some damage to peas. No control measures
were reported in these cases.

FACTORS BEARING ON EFFICIENCY OF OPERATION
P1oing versus disking. More than four-fifths of the acreage was

plowed preparatory to sowing peas. The yields and the net costs per acre and

4
(y,

Figure 5. Above: Very little injury is caused by the dusting ec!uipment. Below: Wood-
land and fence rows are beetle hybernation quarters. Dusting must be thorough under
these conditions. (Courtesy, Department of Entomology.)
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per hundredweight for plowed and disked fields were as follows:
Acres in Pounds of Net cost Net cost per

Practice group peac produced per acre 100 pounds
Disking 1,010 600 $15 $255
Plowing 4,627 748 17 2.33

Disking was a satisfactory method of seedbed preparation under ideal
conditions such as on well-prepared spring-crop stubble or following a cultivated
crop where the soil was loose and free from trash and volunteer growth.
Growers estimated that one-third of the cost of spring plowing was chargeable
to the peas disked in during the following fall.

Size factor. The size of enterprise in terms of the acreage of peas grown
had no significant relationship to the net cost of production per pound (Table
41). The operators with the smaller acreages used more man labor and custom
equipment, but they also had a lower investment in equipment.

A big acreage was necessary to obtain a large total income for the operator
(Table 42). In other words, while the operator's return per acre for the use
of his capital and labor varied only slightly in the various size groups, keeping
cost per acre low without decreasing the yield enabled the large operators to do
a large volume of business profitably.

Equipment factor. The value of the equipment owned by growers pro-
ducing Austrian winter peas averaged $10.40 per acre or exactly the same as
for hairy vetch. It was slightly higher for the larger fields where usually all
the necessary equipment was owned by the operator. Smaller operators de-
pended to some extent upon custom equipment and on the use of somewhat
more man labor.

Table 41. AUSTRIAN WINTER FIELD PEAS: RELATION OF Sizz OF FIELD TO Lsos
AND EQUIPMENT COST AND TO NET COST PER ACRE, WILLAMETTE VALLEY, 1940.

Automobiles and trucks are included in cost, but not in the investment column in order
that the effect of owning versus hiring such equipment could be excluded.

Table 42. AUSTRIAN WINTER FIELD PEAS: RELAIION OF SIZE OF FIELDS TO YIELD.

LAND VALUE, AND OPERATOR'S NET RE-tURN, WILLAMETTE VALLEY, 1940.

The balance of crop receipts remaning after paying all costs except wages for the
operator and interest on the investment in land and equipment used.

Acres per field Average
Number of

records
Man hours

per acre

Equipment

Net cost
per acre

Cost per
acre

Present
value

Less than 15
15-30
30-60
60 and over

11
20
39
96

27
50
40
29

8.2
8.4
6.9
6.9

$8.52
8.79
7.38
7.36

$ 8.00
8.40

10.60
11.00

$16
18
16
17

All fields 39 146 7.25 $7.71 $10.40 $17

Acres in field Average

Per cent
of total
acreage

Pounds
yield of

peas
Land value

per acre

Operator's labor and
capital incOme

Per acre Per field

Less than 15
15-30
30-60
60 and over

11
20
39
96

6
18
28
49

726
753
666
740

$ 90
98
95

105

$11
10
10
12

$ 121
200
390

1.152

All fields 39 100 720 $100 $11 $ 429



46 AGRICULTURAL EXPERIMENT STATION BULLETIN 415

The average equipment cost for the year was $7.71 per acre (Table 43).
One-third of the growers operated at a cost of only $5.90 per acre for use of
equipment, while another one-third of the growers averaged $10.78. The latter
group had the smallest average-size of fields but they appeared to justify the
high equipment cost, for they obtained the highest yields and had the lowest
cost per hundredweight.

Man labor input and cost. The amount of man labor used, exclusive
of contract work, in producing Austrian winter peas averaged 7.25 hours per
acre (Table 44). Thirty per cent of the growers used less than 6 hours,
averaging 4.7 hours per acre. Nearly .10 per cent of the growers used more
than 12 hours, averaging 17.1 hours per acre. The latter group had small
fields and used considerable horse work in addition to the tractor. They also
had the least experience of any group in growing peas, but they produced as
high a yield as any other group. Growers with the most experience, on the
other hand, were using somewhat more than the minimum man labor, tractor,
and horse work per acre. Apparently they were performing efficiently for they
had the highest yield and the lowest cost.

Harvesting. The total cost of harvesting the crop of Austrian winter
peas and hauling it to the warehouse averaged $5.69 per acre (Table 45). About
90 per cent of the acreage was mowed and threshed (mostly with combine) from
the windrow, 7 per cent was combined direct, and less than 3 per cent was cut
with the grain binder and threshed from the shock. The data indicate that
binding was confined to the poorer stands where the grain rather than the peas
proved to be the main crop.

Combining the standing peas was considerably cheaper than mowing and
combining with pickup attachment. The acreage that can be combined, how-
ever, is usually very limited. The stage of ripeness must be sufficiently ad-

Table 43. AUSTRIAN WINTER FIELD PEAS: RELATION OF EQUIPMENT COST PER
ACRE TO YIELD AND TOTAL COST PER ACRE AND PER HUNDREDWEIGHT,

\VILLAMETTE \1ALLEY, 1940.

FEll ACRE TO POWER USED, AND TO NET COST PER HUNDREDWEIGHT,
WILLAMETTE \TALLEY, 1940.

i cx.
nec
peas

.9

.9

.9
.4

Hours man labor Average
Tractor

work
Horse
work

Number
of

records
Pounds
of peas

Cost per
100

pounds

Year
peril

with

Hours Hours
Less than 6 4.7 2.0 .9 44 654 5249 2
6-9 7.3 2.8 1.6 68 753 2.25 3
9.12 10.1 3.3 1.6 20 741 2.44 3
12 and over 17.1 2.0 16.1 14 747 2.79 1

All fields 7.25 2.6 2.0 146 720 $2.37 3

Equipment cost Average
Man
labor

Total
cost

Cost per
100

pounds

Number
of

records

Acres
per
field

Pounds
of

Peas

Less than $7 $ 5.90 $2.43 $13 $2.30 50 45 587
$7-sQ 7.84 2.73 19 2.47 49 46 770
$9 and over 10.78 2.55 20 2.27 47 25 884

All fleids $ 7.71 $2.57 $17 I
$2.37 146 39 720

Table 44. AUSTRIAN \VINTER FIELD PEAS: RELATION OF MAN LABOR ExPEN5RD
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Table 45. AUSTRIAN WINTER FIELD PEAS: COMPARATIVE COSTS PER ACRE FOR

HARVESTING BY MOWING, BINDING, AND HEADING PRACTICES, RESPECTIVELY,
WILLAMETTE VALLEY, 1940R

Exclusive of cleaning expense and shipping bags.
t Portions of some of these fields were mowed.
t Includes cost of miscellaneous equipment, machinery shelter, custom hauling, use of

auto and truck, and supervision.

vanced and uniform, the field must be free of large green weeds, and the
weather conditions must be favorable if a satisfactory job is to be done. In
order to get the harvesting done with a minimum risk of loss, the growers
prefer to begin as early as the condition of the crop permits them to mow or
bind. If the conditions happen to become satisfactory, the operator may pro-
ceed to combine direct in order to hasten the harvesting of the acreage not yet
mowed.

Owning versus hiring combines. The rate paid for combining peas
from the windrow averaged $3.98 per acre. The following data were obtained

The difference between the custom rate and the cost per acre reported by
farmers who operated their own outfits may be considered in part as compen-
sation the custom operator received for moving his equipment from one job to
another. The custom jobs, moreover, averaged only 28 acres compared to 48
acres of peas for those who owned combines.

Item Binding Mowing
Combining

direct
All

fields

Total acres studied 153 5,063 421 5,63?

Cost of cutting:
Man labor $ .32 $ .21 $ .04 $ .20
Horse work .05 .02 ... .02
Tractor use .18 .19 .05 .18
Machinery use .52 .29 .06 .28

Total cost of cutting $1.07 $ .71 $ .1St $ .68
Twine .24
Shocking .34 .02 .03
Sacks .11 .29 .22 .28
Threshing 2.09 3.36 3.14 3.32
Miscellaneoust 1.25 1.40 1.20 1.38

TOTAL SIARVESTING COST $5.10 $5.78 $4.71 5.69

Crop production per acre:
Pounds of peas 281 735 712 720
Pounds of screenings 612 530 490 530

Pounds total crop 893 1,265 1,202 1,250

for combines operated by the owners themselves

Cost per acre
Combine (1 hour per acre) $1.44
Tractor (1 hour per acre) .54
Man labor (3.1 hours per acre) 1.07

Total (except supervision) $3.05
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GENERAL OBSERVATIONS REGARDING AUSTRIAN
WINTER PEAS

One out of every three growers who produced Austrian winter field peas
in 1940 was intending to discontinue the enterprise. About two-fifths of the
growers planned to continue with the usual acreage, and only one out of every
10 growers was expanding his acreage for 1941. The satisfied growers consid-
ered this crop to be a soil builder and a profitable cash seed crop. It fits well
into the cropping system on the diversified farm. Unlike the vetches, it does
not foul the land seriously for other purposes.

Dissatisfaction was attributed to the low yields and the high costs sus-
tained. Some losses were caused by uneven ripening, shriveling, blowing of
windrows, and delayed harvesting due to the conflict of other farm work. In-
festations of stem rot, cutwoj-ms, army worms, aphis, and weevil, on the one
hand, and the imperativeness of inoculating and dusting on the other hand,
combined to discourage many farmers from continuing with this enterprise at
the 1940 scale of prices. Lack of equipment needed for dusting and for har-
vesting was given frequently as a reason for losing interest in the crop. In
some cases such equipment was not available for hire as promptly as desired.
For those farmers who have adopted the required program for satisfactory
production, however, this crop has been, and likely will continue to be, a
profitable phase of the farm business.
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COST OF PRODUCING COMMON VETCH

PRODUCTION, COSTS, AND RETURNS

The cost of producing common vetch on 1,308 acres in the Willamette
Valley in 1940 averaged $17.91 per acre (Table 4). Deducting $6.50, the
value of the screenings obtained, from the total cost left a net cost of $11.41
per acre or $2.11 per hundredweight for the vetch crop averaging 541 pounds
per acre. The distribution and value per acre of the total crop production, and
the price per hundredweight for each product were as follows:

The 52 fields in this study included 10 fields of the new strain known as
Willamette vetch. The yield of this new vetch averaged 478 pounds per
acre in 1940. The low yield was partly due to the fact that the seed stock,
having been hard to get and somewhat expensive, was sometimes seeded at a
reduced rate in order to extend the acreage covered.

Tahle 46. COMMON VETCH: CosTs n'r OPERATIONS, WILLAMETTE VALLxY, 1940.

For 1,308 acres in 52 fields, producing 707,303 pounds of vetch seed and 730,?49 pounds of
screenings or 541 and 558 pounds per acre, respectively. Average price

of vetch was $3.09 per cwt.

Item produced
Pounds

per acre
Price per

100 pounds
Value

per acre

No. 1 seed 500 $3.13 $15.66
No. 2 seed 25 2.49 .62
Mixed seed 16 2.71 .42

Total vetch 541 $3.09 $16.70

Ryegrass 20 $2.97 $ .60
Other screenings 538 1.07 5.90

Total byproducts 558 $1.14 $ 6.50

TOTAL PRODUCTiON 1,099 $23.20

Item
Cost

per acre
Cost per

100 pounds
Per Cent
of total

Fertilizing $ .29 $ .06 1.8
Preparing seedbed 1.31 .24 7.3
Seed and sowing 2.40 .44 13.4
Auto and truck .32 .06 1.8
Miscellaneous .40 .07 2.2

Preharvest Costs $ 4.72 $ .87 26.3

Cutting $ .63 $ .12 3.5
Threshing, sacks, etC. 3.36 .62 18.8
Auto and truck .92 .17 5.1
Cleaning 1.22 .22 6.9
Shipping bags .79 .15 4.4
Miscellaneous .65 .12 3.6

Harvest costs $ 7.57 $1.40 42.3

Taxes $ 1.36 $ .25 7.6
Interest on land (at 5 per Cent) 4.26 .79 23.8

Use of land $ 5.62 $1.04 31.4

TOTSL GROSS COST $17.91 $3.31 100.0

Credit for screenings, etc. $ 6.50 $1.20 36.3

NET COST OF VETC1-t $11.41 $2.11 63.7
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Cash and noncash costs. Approximately 55 per cent of the total cost of
producing common vetch or $9.78 per acre was cash cost (Table 47). Space
is provided in this table for the grower to list his costs for purposes of com-
parison and analysis.

Cost estimates based on general index. The following tabulation
shows the 1940 costs of producing common vetch and the probable costs in
1942.*

The cost of farm labor reported in Oregon was 55 per cent higher in 1942 than
in 1940 and other costs were up 19 per cent, or an average of 126 per cent for
all costs.

Table 47. COMMON VETCH: ITtMIZED CASH AND NONCASH COSTS, WILLAMETTa VAL-
LaY, 1940.

The index of farm wages is based on the Oregon farm labor reports issued by the
Bureau of Agricultural Economics. Other production costs are based on the index of prices
paid by farmers for commodities used in living and production (The Agricultural Situa-
tion," Bureau of Agricultural Economics, U. S. Department of Agriculture, September
1942).

Item

Cash costs Noricash costs

Your
cost

Cost
per acre

Per cent of
total cost

Cost
per acre

Per cent of
total costost

Qperator and family labor $1.65 9.2
Ftired labor $ .87 4.9
Custom threshing .80 4.5
Other contract work .33 1.8

Labor expense $2.00 11.2 $1.65 9.2

Horse work $ .23 1.3
Seed and treatment $1.91 10.7
Fertilizers .19 1.1
Field sacks arid twine .31 1.7
Shipping bags .79 4.4
Tractor fuel and oil .75 4.2
Auto and truck upkeep .59 3.3
Machinery repair .57 3.2
Crop fire insurance .09 .5
Cleaning 1.22 6.7

Materials and miscel-
laneous $6.42 35.8 $ .23 1.3

Taxes $1.36 7.6
Machinery depreciation $1.49 8.3
Interest on investment

(5 per cent) 4.76 26.6

General expense $1.36 7.6 $6.25 34.9

TOTAL COST $9.78 54.6 $8.13 45.4

Gross cost per acre
Index

1940 1942Item 1942

Labor cost $ 3.65 $ 5.66 155
Other costs 14.26 16.97 119

Total cost per acre $17.91 $22.63 126

Net cost per 100 pounds $ 2.11 $ 2.67 126
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MAJOR ITEMS OF COST
Interest. The interest charge of $4.76 per acre constituted 26.6 per cent

of the total cost. Interest on the land that growers valued at $85 per acre
averaged $426 and interest on equipment averaged 50 cents per acre.

Labor costs. The cost of man labor and contract work averaged $3.65
per acre or 20.4 per cent of the total cost. Slightly over half of the amount
was cash cost.

General expense. The cost of seed, fertilizers, fuel, repairs, sacks,
cleaning, taxes, and horse work together averaged $8.01 per acre or 44.7 per
cent of the total cost.

Depreciation. The depreciation on machinery, truck, and automobile
averaged $1.49 per acre or 8.3 per cent of the total cost.

VARIATION IN COST
More than one-third of the fifty-two growers produced common vetch at

less than 2 cents a pound (Table 48). Their average cost was $1.36 per hun-
dredweight, leaving a net return of $13.07 per acre after paying all costs. One
out of every four growers had costs of 4 cents a pound or more, averaging
$5.43 per hundredweight. The return to these high-cost growers lacked $.16
per acre of meeting all the costs incurred.

FACTORS THAT INFLUENCE COST

Yield. The twenty low-yielding fields of common vetch averaged 231
pounds of vetch and 502 pounds of screenings per acre (Table 49). The cost
of production on these fields averaged $4.55 per hundredweight of vetclt pro-
duced. The crop lacked $3.61 per acre of making sufficient income to pay all
costs. The cost on 18 fields, on the other hand, with yields averaging 618

Table 48. COMMON VETCH: VARIATION IN COST PER HUNDREDWEIGHT AND NET GAIN
OR Loss PER ACRE; RY COST GROUPS, WILLAMETTE VALLEY, 1940.

GAIN OS Loss, WILLAMETTE VALLEY, 1940

Pounds yield of vetch Average

Pounds
of

screenings
Number of

records

Net cost
per 100
pounds

Net gain
or loss

per acre

Less than 400
400-800
800 and over

237
618
985

502
329
433

20
18
14

$4.55
1.70
1.52

$-3.61
8.69

15.47

All fields 541 558 52 $2.11 $ 5.29

Range in cst per pound

Average
cost per

100 pounds
Number of

records
Per cent of

records

Net gain
or loss

per acre

Less than 2 cents $1.36 19 37 $13.07
2 cents to 4 cents 2.55 20 38 2.48
4 cents and over 5.43 13 25 -5.16

All fields $2.11 52 100 $ 5.29

Table 49. COMMON VETCH: RELATION OF YIELD PER ACRE TO NET COST, AND NET
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pounds of vetch was only $1.70, and the cost on fourteen fields with 985 pounds
of vetch per acre was $1.52 per hundredweight. Both of these high-producing
groups had satisfactory net gains above all costs.

Land adaptability. The yields both of common vetch and screenings on
the No. 2 soil far exceeded the yield on any of the other soils in 1940
(Table 50).

Rate of sowing. The average amounts of seed used were 33 pounds of
vetch and 51 pounds of grain (Table 51). Apparently the lighter seeding of
vetch produced nearly as well as the heaviest with somewhat less grain in the
latter case. It should be understood that the grower may not always know at
seeding time whether his crop will be needed for hay or can be matured for
seed purposes.

Size factor. A large volume of business is required to give the operator
an attractive return for his labor and capital (Table 52). In a seed crop like
vetch this involves the providing of adequate equipment and using man labor
efficiently, together with getting satisfactory yields and prices. The small
growers in this study had slightly less equipment but they used more man labor
and contract work, resulting in higher total cost per acre.

Equipment factor. The cost of using equipment owned by the grower
averaged $6.24 per acre (Table 53). It is interesting to note that the
growers having the highest cost per acre for equipment and man labor had the
lowest net cost of production.

Table 50. COMMON VETCH: YIELD, NET COST OF PRODUCTION, AND NET GAIN PER
ACRE; BY LAND ADAPTABILITY GROUPS, WILLAMETTE VALLEY, 1940.

Table 51. COMMON VETCH: YIELD, VALUE OF Csop, AND COST PER HUNDREDWEIGHT;
RY RATE OF SOWINC, WILLAMETTE VALLEY, 1940.

Oats comprised 85 per cent of the seed grain mixed with the vetch, barley 8 per cent.
wheat S per cent, and ryegrass 2 per cent.

Land adapta-
bility class

Number of
records

Acres
studied

Yield per acre
Cost per

100 pounds
Net gair
per acreVetch Screenings

Posnds Pounds
1 4 105 585 493 $2.57 $ 2.24
2 17 427 710 702 1.53 10.86
3 20 570 443 450 2.60 2.51
HilL 11 206 435 593 2.38 2.98

All fields 52 1,308 541 558 $2.11 $ 5.29

Pounds of vetch
sowed Average

Pounds
of grain
sowed

Number
of

records

Crop
-

Vetch

yield
Value
total
crop

Cost pe
100

pounds
Screen-

ings

Under 30
30-40
40 and over

22
32
46

60
60
34

15
21
16

Pounds
484
450
694

Pounds
711
534
407

$24
20
25

$1.71
2.72
1.98

All fields 33 51 52 541 558 $23 $2.11
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Table 5,2. COMMON VETCH: RELATION OP SIZE OF FIELDS tO CosT AND RETURNS,
WILLAMETTE VALLEY, 1940.

The balance of total crop receipts remaining after paying all costs except wages for the
Sperator and Interest on the Investment in land and equipment used.

Table 53. COMMON VETCH: RELATION OF EQUIPMENT COST PER ACRE TO YIELD AND
COST PER HUNDREDWEIGIIT, WILLAMETTE VALLEY, 1940.

Table 54. COMMON VETCH: RELATION OF MAN LsnoR EXPENDED PER ACRE TO YIELD,
MACHINERY AND POWER USED, AND COST PER HUNDREDWEIGHT,

WILLAMETTE VALLEY, 1940.

Man labor factor. Growers used 7.4 hours of man labor per acre in
producing common vetch (Table 54). The amount of man labor increased
where horses were used to an important extent, but this did not decrease the
equipment cost per acre. The more mechanized the production facilities are,
the lower the man labor requirements tend to be.

GENERAL OBSERVATIONS REGARDING COMMON VETCH
Common vetch is grown not only as a seed crop but also for hay, soiling,

pasture, silage, green manure cover crop, and honey production. Because of
its unusual adaptation it is widely used throughout western Oregon. The con-
ditions and practices mentioned in regard to hairy vetch seed also generally per-
tain to common vetch seed production. In recent years, interest has centered
particularly on the seed production of the new strain known as Willamette
vetch.

Equipment used

Operator's labor
and capital

tncome
Number Hours of per acre

Per Perof man Net cost
Cost ValueAcres in field Average records labor per acre acre field

Less than 15 9 22 9.0 $6.70 $7.60 $14 $ 7 $ 58
15-30 20 16 8.2 6.70 8.80 13 12 239
30 and over 57 14 6.7 5.94 8.60 10 13 712

All fields 25 52 7.4 $6.24 $8.40 $11 $12 $290

Equipment
Cost

per acre Average
Man labor Number of

cost records
Acres per

field

Pounds
of vetch

yield
Cost

100 pa

Less than $6--
86-88
$8 and over

$5.02
6.90
8.87

$2.56
2.18
3.16

22
22

8

30
20
25

436
676
594

$2.
1.
1.

All fields $6.24 $2.52 52 2 541 $2.

Hours of ma
labor per acre Average

Tractor
work

Horse
work

Number of
records

Pounds of
vetch crop

Cost per
100 pound

Hours Hours
Less than 6 4.6 1.9 .6 21 539 $2.15
6-12 8.1 3.1 .9 21 550 1.93
12 and over . 16.0 1.5 16.5 10 498 2.94

All fields 7.4 2.5 2.3 52 541 $2.11

per
unds

53
95
50

1.1
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COST OF PRODUCING WINTER WHEAT

PRODUCTION, COSTS, AND RETURNS

The net cost of. producing winter wheat on 1,273 acres in the Willamette
Valley in 1940 averaged $14.66 per acre or 64 cents per bushel (Table 55).
Forty-seven per cent of the total cost was cash cost (Table 56). Space is
provided in this table for the grower to list his costs for purposes of compari-
son and analysis. Interest on the land and equipment constituted one-third of
the costs, general expense two-fifths, man labor and contract work one-fifth,
and depreciation of equipment one-twelfth.

The yield of winter wheat, averaging 23 bushels per acre, was valued at
$16.37. The value of the straw used averaged 18 cents, making a total crop
return of $16.55 per acre.

Cost estimates based on general index. The following tabulation
shows the 1940 costs of producing winter wheat and the probable costs in
1942 :"

The cost of farm labor reported in Oregon was 55 per cent higher in 1942 than
in 1940 and other costs were up 19 per cent, or an average of 126 per cent for
all costs.

VARIATION IN COST
About one-third of the 45 growers produced winter wheat at less than 60

cents a bushel (Table 57). Their costs averaged 48 cents, leaving them a net
return of 24 cents per bushel or $7.06 per acre. One-fourth of the growers had
costs averaging $1.01 per bushel.

Table 57. WINTER WHEAT: VARIATIONS IN Cogr PER BUshEL AND NET GAIN OR Loss
PER ACRE; BY COST Gsoups, WILI..AMETTE VALLEY, 1940.

* The index of farm wages is based on the Oregon farm labor reports issued by the
Bureau of Agricultural Economics. Other production costs are based on the index of
prices paid by farmers for commodities used in living and production ("The Agricultural
Situation," Bureau of Agricultural Economics, U. S. Department of Agriculture, Septem.
her 1942).

Less than 60 cents
60 cents to 90 cents
90 cents and over

$ .48
.72

1.01

14
20
11

31
45
24

$7.06.13
4.26

All fields $ .64 45 100 $1.71

Gross cost per acre
Index

1940 1942Item. 1942

Labor Cost
Other costs

$ 2.72
12.12

$ 4.22
14.43

155
119

Total cost per acre $14.84 $18.65 126

Net cost per bushel $ .64 $ .81 126

Per cent Net gain
Number of . of or loss

Cost per busl,el Average records records per acre



Table 55. WINTER WHEAT: COSTS BY OPERATSONS, WILLAMETTE VALLEY, 1940.

For 1,273 acres in 45 fields, producing 29,078 bushels or 23 bushels per acre, valued at
72 cents a bushd.
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Table 56. \VINTER WHEAT: ITEMIZED Casi-t sno NoNcasH CosTs, WILLAMETTE VAX.-
LEY, 1940.

Item

Cash cost Noncash cost

Your
cost

Cost
per acre

Per cent of
total cost

Cost
per acre

Per cent of
total cost

Qperator and family labor $1.49 10.0
Hired labor $ .78 5.3
Custom threshing .31 2.1
Other contract work .14 .9

Labor expense $1.23 8.3 $1.49 10.0

House work $ .31 2.1
Seed and treatment $1.39 9.4
Fertilizers .04 .3
Field sacks and twine .24 1.6
Shipping bags .41 2.8
Tractor fuel and oil .61 4.1
Auto and truck upkeep .53 3.6
Machinery repair .48 3.2
Crop fire insurance .09 .6
Cleaning .21 1.4

Materials and miscel-
laneous $4.00 27.0 $ .31 2.1

Taxes $1.69 11.4
Machinery depreciation $1.19 8.0
Interest on investment

(5 per cent) 4.93 33.2

General expense $1.69 11.4 $6.12 41.2

TOTAL COST $6.92 46.7 $7.92 53.3

Item
Cost

per acre
Cost per
bushel

Per Cent
of total

Centa Per cent
Fertilizing $ .04 .2 .3
Preparing seedbed 1.54 6.8 10.4
Seed and sowing 1.94 8.5 12.0
Auto and truck .29 1.3 2.0
Miscellaneous .38 1.6 2.5

Preharvest costs $ 4.19 18.4 28.2

Cutting $ .26 1.1 1.7
Threshing, sacks, etc. 2.15 9.4 14.5
Auto and truck .84 3.7 5.6
Cleaning .21 .9 1.4
Shipping bags .41 1.8 2.8
Miscellaneous .57 2.5 3.9

Harvest costs $ 4.44 19.4 29.9

Taxes $ 1.69 7.4 11.4
Interest on land (at S per Cent) 4.52 19.8 30.5

Use of land $ 6.21 27.2 41.9

TOTAL GROSS COST $14.84 65.0 100.0

Credit for straw $ .18 .8 1.2

NET COST $14.66 64.2 98.8
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FACTORS THAT INFLUENCE COST

Yield. Most wheat growers reported that their 1940 yields were lower
than usual (Table 58). Consequently the net income generally was low. A few
growers who had yields above their usual production received a very satis-
factory return above all costs.

Table 58. WINTER WHEAT: RELATION OF YIELD pa AcRE TO VALUE OF THE LAND,
COST PER BUSHEL, AND N GAIN OR Loss, WILLAMETTE VALLEY, 1940.

Land adaptability. Winter wheat has always been considered adaptable
to most kinds of soil (Table 59). Except for the small group of five growers
on the bottom lands who obtained moderately good yields in 1940, there was
very little difference in the net gain per acre among the various soil groups
represented in this study.

Rate of sowing. Unlike the variations found in the amounts of vetch
and peas sowed per acre, the amount of wheat sowed was quite uniform, aver-
aging 102 pounds per acre.

Size factor. Large fields had only a slight advantage over small fields in
terms of operation efficiency per acre (Table 60). Even a small difference per
acre, however, becomes significant when applied to a large number of acres.
In other words, wheat production under the conditions shown here would be
fairly attractive on relatively large acreages.

Equipment factor. The ten wheat fields having the highest equipment
cost per acre averaged 14 acres in size (Table 61). They produced only 20
bushels per acre and lacked $2.06 per acre of meeting all costs.

Mart labor factor. Growers used 6.5 hours of man labor per acre in
producing winter wheat (Table 62). The amount of labor ranged from 4.8
hours to three times this amount for the operators using considerable horse
work.

GENERAL OBSERVATIONS REGARDING WINTER WHEAT

The production of winter wheat in the Willamette Valley has generally
passed from the extensive stage with continuous cropping to a system with more
or less rotation of crops. Cash grain crops must produce good yields if they
are to compete with feed and seed crops in the future. As the demand for
land incresses, moreover, and the trend toward smaller size farms with more
livestock per acre develops, a more intensive use must be made of the available
crop land.

Bushels yield
per acre Average

Bushels
usual yield

Number of
records

Value of
land

Cost per
bushel

Net gain
or lo&s

per acre

Less than 20
20-30
30 and over

16
24
33

24
30
27

16
21

8

$ 77
102

90

$ .82
.66
.46

$-1.45
1.09
8.68

All fields 23 27 45 $ 90 $ .64 $ 1.71



Table 59. WINTER WHEAT: YIELD, CosT op PRODUCTION AND NET GAIN PER Aca; uv
LAND ADAPTABILITY GROUPS, WILLAMETTE VALLEY, 1940.

Table 60. WINTER WHEAT: RELATION OF SIZE OF FIELDS TO COSTS AND RETURNS, Wsr.asi-
EFE VALLEY, 1940.

* The lalance of total crop receipts remaining after paying all costs except wages for the OIler-
ator and interest on the investment in land and equipment used.

Table 61. WINTER WHEAT: RELATION OF EQUIPMENT COST FEll ACRE TO YIELD AND
Cosr PER BUSHEL, WILLAMSFTE VALLEY, 1940.

TahIc 62. WINTER WHEAT: RELATION OF MAN LABOR EXPENDED PER ACRE TO YIELD
POWER REQUIRED, ARD COST PER BUSHEL, WILLAMETTa VALLEY, 1940.
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Land adaptability class
Number of

records
Acres

studied
Bushels
per acre

Cost per
bushel

Net gain
per acre

5 148 31 $ .53 $5.58
2 19 497 25 .64 1.92
3 13 348 19 .69 .28
Hill 8 280 20 .67 1.08

All lields 45 1,273 23 $ .64 $1.71

Acres per field Average

Number
of

records

Hours of
man
labor

Equipment per acre
Cost per

acre

Operator's labor
and capital

income

Per
acre

Per
fieidCost Value

Less than 20
20 acd over

12
47

24
21

7.3
6.3

$4.31
3.75

$7.40
6.60

$16
14

$7.t6
8.26

$ 87
385

All fields 28 45 6.5 $3.88 $6.80 $15 $8.00 $226

Equipment
cost per

acre Average Man labor
Number of

records
Acres per

field
Bushels
per acre

Cost per
bushel

Less than $4
9445
$5 and Over

$2.91
4.43
5.54

$2.28
2.32
2.00

18
17
10

31
34
14

22
25
20

$ .62
.63
.85

All fields $3.88 $2.27 45 28 23 $ .64

Hours man
labor per acre Average

Tractor
wprk

Horse
work

Number of
records

Bushels
per acre

Cost per
bushel

Hours Hours
Less than 6 4.8 2.0 .4 21 21 $ .64
6.12 7.6 2.2 3.8 19 25 .63
12 and over 14.7 1.1 22.0 5 24 .76

All fields 6.5 2.0 3.1 45 23 8 .64



Append x

METHODS USED IN OBTAINING, COMPILING, AND
ANALYZING THE DATA

The data for this study were gathered by the survey method. Each co-
operating grower was visited at the end of the season for the purpose of ob-
taining a complete business record of the enterprises studied. Analysis of the
data was made chiefly by grouping and cross-tabulating. Many of the details
entered on the schedules were the farmer's carefully checked estimates. Com-
plete farm records were not common except in regard to production and prices
received for the main product.

Joint costs. The investment in machinery and buildings used jointly
with other enterprises was apportioned according to use during the year. The
farm value of the byproducts, such as screenings, pasturage, and straw used for
feed and bedding was considered as a credit and this amount was deducted from
gross costs to obtain the net cost of producing the main product. No consid-
eration was given to the soil-enriching aspect peculiar to the legume crops
studied.

Rent. In order to make all farms comparable on an investment basis, a
renter was treated the same as an owner-operator. The interest on the value
of the rented land together with the estimated property tax constituted the land
charges in lieu of the share or cash rental.

Seed and manure. Since practically all of the seed came from the ware-
house, either purchased or retained by the grower from his previous year's
crop, the value of all the seed used was considered as a cash cost. Farm manure
was charged at its estimated cash value at the barn. The labor of applying
fertilizers was included under labor expense.

Man labor. A detailed schedule was used to compile the various labor
operations performed in connection with the crop studied. Although the total
yearly labor on an enterprise is an indefinite figure in the minds of many
farmers, the grower is quite definite about the labor required for each indi-
vidual operation. The enumerator recorded for each operation or job the
farmer's estimate of the amount of work performed by the farmer, members
of his family, and hired labor. Since most of the estimates were on an hour
basis the wage rates were also expressed on the hourly basis, including value
of any board and lodging furnished. In other words, the wage rate for family
labor was gauged by the wages received by hired labor in the region for com-
parable work.

In addition to the time that the farmer spends at specified farm jobs he
generally puts in a considerable amount of time that should be charged as
overhead to the various farm enterprises. Each farmer was asked to estimate
his total time spent in this manner on each enterprise and the wage for that
labor was charged as "supervision."

Horse work. Work by farm horses was charged at 10 cents per hour.
This rate corresponded closely with the usual rate of $1.00 per day paid when
horses were hired.

58
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Contract labor. Contract or custom labor was charged as labor expense
although it often also included the use of equipment and motor fuel.

Interest. The rate of 5 per cent was charged on the estimated present
value of the land and the owned equipment used in producing the crop.

Depreciation. The depreciation charge on power equipment was ob-
tained by dividing the present or depreciated value by the remaining years of
usefulness. A flat rate of 10 per cent of the present value was used for all
other equipment.

Machinery operation cost. Interest and depreciation on equipment
were computed separately from the daily operation costs and entered under
those respective headings. Total equipment cost, therefore, may be obtained
by adding together the operating costs (including contract field work, fumigat-
ing and cleaning), interest, and depreciation.
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Fish and Game Management
It. E. Dirnick, M.S Wildlife Conservationist in Charge
A. S. Einarsen, B.S Associate Biologist, Bureau of Biological Survey
Jay B Long, B.S _.... Assistant Biologist
Donald Barber, B.S Research Assistant (Fish and Game Management)

Poultry Husbandry
H. E. Cosby Poultry Husbandman in Charge
C. E. Holmes, Ph.D Associate Poultry Husbandman
W. T. Cooney, B.S Assistant Poultry Husbandman
J. A. Harper, M.S.... Research Assistant (Poultry Husbandt)

1 On leave for military service.
On leave of absence.



STATION STAFF(Continised)

Veterinary MeUcine

J. N. Shaw, B.S., D.V.M Veterinarian in Charge
E. M. Dickinson, D.V.M., M.S VeterinarLan
0. H. Muth, D.V.M., M.S Associate Veterinarian
Don R. Morrill, M.S Assistant Veterinarian
R. W. Dougherty, D.V.M., M.S Assistant Veterinartant
A. S. Rosenwald, ES., D.V.M Assistant Veterinariant
M. P. Chapman, D.V.M Research Assistant (Veterinary Medicine)t
J. 0. Schnautz, D.V.M Research Assistant (Veterinary Medicine)
Ralph Torney, D.V.M Junior Veterinarian, Bureau of Animal Industries

Division of Plant Industries
R. Hyslop, B.S Agronomist; In Charge, Division of Plant Industries

Farm Crops
A. Schoth, M.S Agronomist; Division of Forage Crops and Diseases

D. D. Hill, Ph.D Agronomist
R. E. Fore, Ph.D Associate Agronotnist
H. H. Rampton, M.S Associate Agronomist (Division of Forage Crops and Diseases)
L. E. Harris, M.S Associate Agronomists
H. E. Finnell, M.S Assistant Agronomist
Etton Nelson, B.S Junior Agronomist, Division of Cotton and Other Fiber

Crops and Dtseases
touisa A. 1<anipe, B.S Junior Botanist, Division of Seed Investigations
L. R. Hansen, M.S Research Assistant (Farm Crops)t

Food Industries
E. H. Wiegand, B.S.A Food Technologist in Charge
T. Onsdorff, M.S Associate Food Technologist
E. W. Harvey, Ph.D Assistant Food Technologist, Project Leader, Sea Food

Laboratory, Astoria
H. S. Madsen, B.S Assistant Food Technologist
R. Sinnhuber, M.S Assistant Biochemist, Sea Food Laboratory, Astoria
K. M. Litwiller, Ph.D Research Assistant (Food Industries)
Ho-Va Yang, M.S Assistant Food Technologist

Horticulture
H. Hartman, M.S Horticulturist (Pornology) In Charge
W. P. Duruz, Ph.D Horticuliurist (Plant Propagation)t
A. G. B. Bouquet, M.S Horticulturist (Vegetable Crops)
C. E. Schuster, M.S Horticulturist (Division of Fruit and Vegetable Crops and

Diseases)
G. F. Waldo, M.S Associate Pomologist (Division of Fruit and Vegetable Crops

and Diseases)
K. Hansen, M.S Assistant Horticulturist (Pomology
A. N. Roberts, M.S Research Assistant (Horticulture

Soil Science
W. L. Powers, Ph.D Soil Scientist in Charget
C. V. Ruzek, M.S Soil Scientist
M. R. Lewis. C.E Irrigation and Drainage Engineer, Soil Conservation
Ray A. Pendleton. Ph.D Associate Soil Technologist (Sugar Beet Seed)a
K. E. Stephenson, Ph.D Soil Scientist
E. F. Torgerson, B.S Associate Soil Scientist (Soil Survey)
0. F. Bartholomew M.S Associate Soil Scientist, Division of Soil Survey
A. W. Marsh, M.d. Assistant Irrigation Engineer, Cooperative Agent, SoLl

Conservation Servicea
L. K. Wood, Ph.D Research Assistant (Soils Department)

Agricultural Chemistry
J. S. Jones. M.S..A Chemist in Charge
R. H. Robinson, M.S Chemist (Insecticides and Fungicides
J. R. Haag, Ph.D Chemist (Animal Nutrition
D. E. Bullis, M.S Associate Chemist
M. B. Hatch1 M.S Assistant Chemistt
P. H. Weswig, Ph.D....._.........._ Assistant Cheniistt
H. S. Madsen, B.S Assistant Chemist

t On leave for military service.
t On leave of absence.



STATION STAFF(Cosstinued)

Agricultural Engineering

F. E. Price, B.S..................................._ ............Agricultural Engineer in Charge
W. M. Hurst, M.A....__...._.....Senior Agricultural Engineer, Bureau of Agricultural

. Chemistry and Engineering
H. R. Sinnard, M.S Associate Agricultural Engineer (Farm Structures)t
C. I. Branton, B.S Assistant Agricultural Engineert
G. K. Stafford Engineering Aid, Bureau of Agricultural Chemistry and

Engineering
H. F. Carnes, B.S Assistant Agricultural Engineer, Bureau of Agricultural

Chemistry and Engineering
L. M. Klein, B.S .Assistant Engineer, Bureau of Agricultural

Chemistry and Engineering
Dale E. Kirk, M.S Research Assistant (Agricultural Engineering)

Bacteriology
G. V. Copson, M.S Bacteriologist in Charge
J. E. Simmons M.S ....._...Bacteriologist
W. B. Bollen, Ph.D Associate Bacteriologist

Entomology

D. C. Mote, Ph.D Entomologist in Charge
B. G. Thompson, Ph.D Associate Entomologist
S. C. Jones, M.S Associate Entomologist
K. W. Gray, M.S Associate Entomologist
Joe Sehuh, M.S Assistant Entomologist
H. E. Morrison, M.S Assistant in Entomology

Home Economics
Maud M. Wilson, A.M._..._........... Home Economist
M. Fincke, Ph.D .. ._ ...Associate Home Economist
Gertrude N. Hoppe, M.S Research Assistant in Home Economics

Plant Pathology
C. E. Owens, Ph.D Plant Pathologist in Charge
S. M. Zeller, Ph.D .. Plant Pathologist
F. P. McWhorter, Ph.D Plant Pathologist
B. F. Dana, M.S Plant Pathologist (Division of Fruit and Vegetable Crops

and Diseases)
D. Bailey, M.S Associate Pathologist, Food Distribution Administration

Insecticide Division
P. W. Miller, Ph.D Associate Pathologist (Division of Fruit and Vegetable

Crops and Diseases
R. Hoerner, M.S . Agent (Division of Drug and Related Plants

John A. Milbrath, Ph.D - Assistant Plant Pathologist

Publications and News Service
C. B. Byrne, Ed.D Director of Information
E. T. Reed, B.S., A.B Editor of Publications
F. L. Ballard, B.S Editor of Agricultural Publications
D. M. Goode, M.A Editor of Publications
J. C. Burtner, B.S In Charge of News Bureau

Branch Stations and Experimental Areas
L. Childs1 A.B Superintendent, Hood River Branch Experiment Station, Hood River
F. C. Reimer, M.S Superintendent, Southern Oregon Branch Experiment

Station, Talent
D. E. Richards, B.S Superintendent, Eastern Oregon Livestock Branch

Experiment Station, Union
H. K. Dean, B.S Superintendent, Umatilla Branch Experiment Station

(Division of Western Irrigation Agriculture), Hermiston
H. B. Howell, B.S Superintendent, John Jacob Astor Branch Experiment

Station and Northrup Creek Cut.over Land Grazing Experimental Area, Astoria
G. A. Mitchell, B.S Superintendent, Pendleton Branch Station; Assistant Agron.

otnist (Dry Land Agriculture), Pendletn
Itt. M. Oveson, M.S Superintendent, Sherman Branch Experiment Station (Division

of Cereal Crops and Diseases and Division of Dry Land Agriculture), Moro
On leave for military service. - _J.



STATION STAFF(Cosstinued)
IE. S. Degman, Ph.D..........._Superintendent and Associate Pomologst, tDivision of I

Fruit and Vegetable Crops and Diseases), Medford
Obil Shattuck, M.S Assistant Superintendent, Squaw Butte-Harney Cooperative

Range and Livestock Station, Burns
IArch Work. B.S ... Associate Irrigation Engineer (Division of Irrigation)

Medford j
Kenneth C. Ikeler, M.S Superintendent, Squaw Butte.Harney Cooperative Range

and Livestock Station (U. S. Grazin Service), Burns
G. G. Brown, A.B., B.S.........Horticulturist, Hood River Branch .xperiment Station,

Hood River
I L. G. Geutner, M.S ..Assistant Superintendent, Associate Entomologist) Southern

Oregon Branch Experiment Station, Talent
J. F. Martin, M.S........._... Junior Agronomist (Division of Cereal Crops and

Diseases), Pendletont
J. R. Kienholz, Ph.D ....._..Assistant Pathologist (Division of Fruit and Vegetable

Crops and Diseases), Hood River
Joseph Belanger, B.S Cooperative Research Agent, Conservation Experiment

Station (Division of Soil Conservation), Pendleton
L. R. Swarner, B.S Agent (Division of Fruits and Vegetable Crops and

Diseases) Medford

SEA FOOD LABORATORY

E. M. Harvey, Ph.D Assistant Technologist, Project Leader, Sea Food
Laboratory, Astoria

R. Sinnhuber, M.S Assistant Biochemist, Sea Foods Laboratory, Astoria

AGRICULTURAL EXPERIMENTAL AREAS

- H. B. Howell, B.S Superintendent, Northrup Creek Cut.over Land Grazing
Experimental Area Astoria

A. E. Gross, M.S Superintendent, Klamath Experimental Area and ematode
Project, Klamath Falls

Edwin Keltner, B.S Superintendent, Red Hill Soils Experimental Area,
Oregon City

Dudley L. Sitton, B.S Assistant Superintendent, Maiheur Experimental Area,
Ontario

On leave for military service.


