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FOREWORD

Under existing conditions the thought of
wheat surpluses seems remote; but eventually the
nation and, in fact, the world will catch up with
its food production. Oregon wheat farmers will
again be confronted with the problem of culling
wheat land for meat production.

The conclusions reached in this study with
reference to the margin of relative profitableness
between the production of wheat and wheatgrass
are based on prewar relationships between the
prices of wheat and cattle and the cost of produc-
tion of each. The results reported herein should
prove helpful in deciding which land will return
more long-run dollars in grass than in wheat.
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Summary

Crested wheatgrass has become well established on por-
tions of many eastern Oregon wheat farms. It appears to be
a permanent crop, because on certain kinds of land this grass
can contribute more to farm profit than can wheat.

NECESSARY ASSUMPTIONS. The foregoing conclu-
sion is based on a survey explained in detail in this bulletin.
For purposes of analysis, the authors are obliged to make cer-
tain assumptions regarding the conditions of the future.

The assumptions are: (1) Prices of wheat and cattle to be
25 per cent higher than the average of prices in Oregon during
the five-year period from 1935 through 1939. (2) Costs of pro-
duction to be 25 per cent higher than during that same prewar
period.

The validity of the conclusions under other price levels
would depend on whether the prices of wheat and cattle and
the cost of production change in the same proportions from
their prewar relationships.

LAND SLOPE AID PROFIT. The analysis indicated
that slope, as well as production per acre, had a direct relation-
ship to whether wheat or grass would be more profitable. These
relationships for normal conditions follow:

Grass is more profitable than wheat on gentle sloping land
that yields about 8 bushels or less of wheat per acre per crop.
Grass is more profitable than wheat on moderately sloping
land that yields about 10 bushels of wheat or less per acre
per crop. Moderately sloping land has a slope of from 10
to 20 per cent.
On steep or hilly land with a predominant slope of over 20
per cent, grass is more profitable than wheat if the wheat
production is about 13 bushels an acre or less.

Grass is especially profitable for the foregoing conditions
if livestock is already an important part of the farm program.

PERMANENT RETIREMENT OF WHEAT LAND. A
careful study was made on a 1,120 acre farm to determine the
economic results of retiring certain low-producing land. An
area of steep wheat land was removed from wheat production.
This land was producing an average of 10.5 bushels an acre
per crop.

Results indicated a steadily increasing total farm income.
This increased income resulted from a reduction in soil lose
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from erosion, and from the production of beef cattle grazed on
the additional crested wheatgrass.

TEMPORARY RETIREMENT OF WHEAT LAND.
To check the economic effects of a long-time grass-wheat rota-
tion, a farm with moderately sloping land yielding 13.5 bushels
of wheat an acre per crop was divided into six equal areas.

A comparison of the income derived over a period of years
from the farm exclusively under wheat production and the
same farm under the rotation of grass and wheat indicated a
decreased income for the latter.

Unless future experimental work proves that the yield of
wheat can be increased by following a long-time grass-wheat
rotation, it appears such rotation has no economic advantage
except on land that will normally produce about as much in-
come from crested wheatgrass as from wheat.

While grass-wheat rotations appear to show no economic
benefit on the more productive wheat lands, there are many in-
stances in which such rotations may be needed for erosion con-
trol. In the years ahead we may find rotations are needed tc
restore organic matter.

Figure 1. A good stand of crested wheatgrass on marginal wheat land.
This is a four-year-old stand.



The Place of

Crested Wheatgrass
on Wheat Farms

By H. L. THOMAS and D. CURTIS MUMFORD1

THIS is the second publication in a series dealing with crested
wheatgrass on eastern Oregon wheat farms. The first publica-

tion, Station Circular 167, considered the cost of establishing, the
utilization, and the carrying capacity of the grass. The reader is re-
ferred to the earlier circular for information on cultural practices
and the present status of crested wheatgrass in the low rainfall
wheat regions of Oregon.

Objective
The purpose of this study is to determine the place of crested

wheatgrass on wheat farms: (1) from the standpoint of a soil con-
servation practice on steep, erodible, or low yielding land, and (2) as
a crop enterprise in competition with wheat for the farmer's re-
sources on different kinds of land. An attempt is made to measure
the relative advantages of wheat and grass on different grades of
land.

Method of analysis
The hiethod used in this analysis is essentially that of budgeting

cost and returns from wheat and grass so as to determine the margin
of wheat cultivation for specified yield, cost, price, and land slope
situations. The slope situations assumed are gentle, moderate, and
steep which correspond in general to land use capability classes as
set forth by the Soil Conservation Service. The analyses are based
on a price level 25 per cent higher than average, prices from 1935

to 1939.

Source of data
This study is based on the results of several other studies com-

pleted during the past few years. The effect of soil erosion on wheat
yields was estimated from results presented in Oregon Agricultural
Experiment Station Circular 157.2 The costs of wheat production

'H. L. Thomas, formerly agricultural economist, Economics Research Section, Soil
Conservation Service; and D. Curtis Mumford, head, Department of Farm Management,
Oregon Agricultural Experiment Station.

2The Economic Effect of So1 Erosion ois Wheat Yields in Eastern Oregon, by H. L.
Thomas, R. E. Stephenson, C. R. Freese, R. w. Chapin, and W. %V. Huggins, 1943.
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were selected from Oregon Station Bulletin No. 373,' and Oregon
Experiment Station Circular of Information No. 271.2 The carrying
capacity of crested wheatgrass is based on the results presented in
Circular 167.'

In general, the data used to estimate the return from livestock
were developed through consultation with members of the Oregon
Agricultural Experiment Station staff. The margin of wheat culti-
vation was determined for the several situations by a consideration
of all the factors bearing on the problem. The results of the analysis
apply particularly to the low rainfall wheat region of north central
Oregon.

PURPOSE OF PLANTING CRESTED WHEATGRASS

The original plantings of crested wheatgrass served several pur-
poses on wheat farms. The main objective was to plant certain steep
erodible wheat land permanently to grass. Such land was usually
regarded as marginal for wheat, either because of low yield due to
shallow soil or because of high operating costs on steep land with
stony or rough topography. Shallow land with a smooth or gently
sloping topography was sometimes planted to grass because it would
normally return more to the farm business in grass than in wheat.

Farmers also planned their grass planting to shape up their
wheat fields by the elimination of fence corners, finger strips, and
point fields. Occasionally, a field or patch of land was planted to
grass because it was isolated from other wheat land or from the
farmstead. On the other hand, land near the farmstead was some-
times planted to grass to provide handy pasture or protection against
fire or dust.

In addition to the foregoing, crested wheatgrass was planted for
pasture. Livestock is an important enterprise on many wheat farms,
and good pasture is an essential ingredient of a successful operation.
Crested wheatgrass not only has a relatively high carrying capacity,
but it affords green pasture earlier in the spring. It also stays green
later in the fall than native pasture.

The acreage of crested wheatgrass expanded rapidly from 1939
to 1943. The practice of culling low grade land gave way to a more
general shift from wheat to grass. This movement was a part of
the AAA program, and cooperation in the national land conservation

'Land Use and Production Costs on Dry-Land Wheat Farms Columbia Basin, Oregon,
by A. 5. Burner and w. w. Gorton, 1940.

'Some Elements of Cost in Wheat Farming with Special Cons-ideratwn of the Cost of
Black and Trashy Fallow, by H. L. Thomas, virgil D. Kennedy, arid D. Curtis Mumford,
1942.

'Cost of Production and Utilisation of Crested Wheatgrass on Eastern Oregon Wheat
Farms, by H. L. Thomas, G. w. Kuhiman, D. Curtis Mumford, 1945.

The acreage for the state as a whole increased from 63,218 in 1939 to 173,269 in 1943.
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Average yield wheat per acre
Wheat production

and wheat control program was the main objective. Whole fields,
rather than only parcels of wheat land, were planted to grass. The
problem of making the most effective use of this new resource came
into the picture.' Some farmers expanded their livestock commen-
surate with the increase in pasture. Others merely turned to a more
concentrated production and feeding program for the livestock al-
ready on the farm. A few were not prepared to initiate or expand
livestock. On these farms crested wheatgrass may have gone unused.

Crested wheatgrass now occupies from 10 to 20 per cent of the
cropland on most wheat farms. On many farms the livestock enter-
prise has been developed with wheatgrass being the main source of
seasonal pasture. The grass is making a substantial contribution to
the farm business.

ACREAGE OF CRESTED WHEATGRASS VARIES
WITH SOIL AND TOPOGRAPHY

Variations in soil and topography determine the yield of wheat
and the emphasis on livestock. In areas of steep and rolling topog-
raphy, or where the soil is shallow, proportionately more of the farm
land is left in native pasture and less is in wheat. The farm is
usually large in terms of acres, and livestock occupies an important
place in the farm organization. Under these conditions crested
wheatgrass occupies a more important place on wheat farms be-
cause: (1) more of the land is unsuited to wheat because of irregular
topography and shallow soil, and (2) the need for supplemental

Table 1. LAND USE AND ACREAGE OF CRops 'ER FASM roii 23 WHEAT FARMS AND 31
WHEAT-LIVESTOCK FARMS (SHERMAN COUNTY, OREGON, 1940).

'The problem would have been more real had it not been for AAA payments wh,ch
made it possible to let some of these grass seedings lie idle.

Wheat farms
Wheat-livestock

farms

Use of total acreage Acres Per cent Acres Per cent
Wheat land 722 87 1,677 74
Native pasture 95 11 551 24
Farmstead and roads 11 2 26 2

Total farm land 828 100 2,254 100

Use of wheat land
Wheat 298 41 640 38
Fallow 326 48 706 4
Grain hay 21 3 49
Crested wheatgrass 73 10 277 17
Idle 4 1 5 0

Total wheat land 722 100 1,677 100

Bushels Bushels
39.3 14.4

5,751.0 9,216.0
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pasture is felt more keenly on farms having a well-developed live-
stock enterprise.

Table 1 shows the average acreage in crops and in pasture for
23 farms classed as strictly wheat farms and 31 farms classed as
wheat-livestock farms. Crested wheatgrass occupied only 10 per
cent of the wheat land on wheat farms as contrasted with 17 per
cent on wheat-livestock farms.

The case of a large wheat-livestock farm. The culling of
undesirable wheat land for grass is illustrated further by Figure 2.
This 5,160-acre wheat-livestock ranch is located in a rolling or hilly
section where wheat farming to some extent gives way to livestock
ranching. Only 58 per cent of the land was in wheat and summer
fallow. At present 594 acres or 20 per cent of this wheat land has
been retired to crested wheatgrass. The average yield of the land
remaining in wheat is about 10 bushels per acre as compared with
8 bushels per acre for the land retired to grass.

The grass seeding program on this farm was planned to remove
from cultivation most, or all, of the steep, stony, and shallow land. In
most cases the shape of the fields and the lay of the wheat land has
been improved. Not only has the steep land been removed from
cultivation, but the grass seedings have been arranged to encourage
contour cultivation.

Livestock is an important enterprise on this ranch and the use
of steep land for grazing is an important part of the conservation
program. Hence, the ranch is fenced into six units to facilitate rota-
tion or alternate grazing. Wheat occupies the land every other year
and forces a similar alternate grazing program.

The case of a more typical wheat farm. In contrast with
the foregoing situation, the areas with level and undulating topog-
raphy are practically all in wheat. The yield of this land is such
that farmers find it profitable to devote practically all their resources
to the production of wheat. Livestock represents a very minor en-
terprise and may be entirely absent on many farms because of a
shortage of native pasture.

Under these conditions crested wheatgrass occupies a much dif-
ferent place on the farm from that described above. More often
than not it occupies an isolated field, border strip, or drainageway.
In the absence of a commercial livestock enterprise, the grass may
not make a direct contribution to the farm business. In most in-
stances, however, it provides pasture for work stock and milk cows.

Figure 3 illustrates how wheat fields on a typical wheat farm
have been shaped by planting steep and shallow land to grass. The
new fences have been lined with the topography to encourage culti-
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vation on the approximate contour of the land. Grass plantings are
also concentrated and fenced together with native pasture. This
makes it convenient to use grassland for pasture every year rather
than every other year as would be the case if the plantings were
fenced with wheat land. Thus, crested wheatgrass provides the
basis for an improved land-use program for wheat farms.

THE ECONOMIC POSITION OF CRESTED
WHEATGRASS ON WHEAT FARMS

It has been shown that the acreage of crested wheatgrass varied
with topography and with the type and size of wheat farms. It also
varies with the quality or productivity of the soil. The economic
position of crested wheatgrass on a given farm is determined by
the yield and return from wheat compared with the yield and return
from grass on different grades of land. It is generally known that
certain land returns niore to the farm business in grass than in wheat.
This is due either to its low wheat yield or its high operating cost.
Low wheat yields are consistently obtained where the soil is shallow.
The operating cost is high on steep, stony, or rough land.

Lower returns from wheat may be in prospect, either because
of a lower price for wheat or relatively high operating costs. If
either or both of these conditions should prevail for long, farmers
would be required to reexamine their grass seeding program with a
view to determining more specifically which land returns more in
wheat than grass. From the farmer's standpoint this is not an easy
task. Seasonal variations in the yield of wheat and current variation
in prices for wheat and livestock tend to obscure the relative position
of these two enterprises. The farmer may need help in deciding
which land use is best in the long run. The analyses which follow
are designed to assist in deciding which land will probably be marginal
for wheat in the postwar period.

The main objective of this phase of the study is to determine the
relative advantage of wheat and grass on different kinds of wheat
land. The several major facfors which bear on the problem are:
(1) the gross return from the land as determined by the yield of
wheat, the carrying capacity of the grass, and the relative price of
wheat and livestock;' (2) the net return from the land after consid-
ering the cost of farming on different kinds of land and the cost of
producing livestock ;2 (3) the economic damages (cost) of soil ero-
sion if erodible land is left in wheat.'

'See Table 10, Appendix, for estimates of cost and returns from livestock and grass.
'See Table 9, Appendix, for selected cost schedule of wheat production.
See Table 7, Appendix, for estimates and bases for calculating the economic effects of

soil erosion if the land is in wheat.
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Advantage of wheat or grass on gentle slopes
Much of the wheat land in the Columbia Basin of Oregon is

characterized by a gentle slope which offers practically no obstacle to
wheat cultivation. Large power units, pulling multiple hitches which
reduce the operating cost to a minimum, are appropriate. If the soil
is deep and the yield relatively high, wheat has a favorable advantage
for the land and other resources. Only the lowest yield land will
return more in grass than in wheat.

The analysis presented in Table 2 shows that income from wheat
and grass is about equal on gentle sloping land which yields about
8 bushels per acre. On this kind of land, grass will probably be
more profitable than wheat where the yield is normally 8 bushels or
less per acre, and wheat more profitable than grass where the yield is
greater than 8 bushels per acre.

Table 2. THE ADVANTAGE OF WHEAT oa CRESTED WUEATGRASS WITH SPECIFIED YIELDS,
PRICES, AND MARGINAL Cosrs ON GENTLY SLOPING LAND AFTER DEDUCTION

FOR DECREASING FUTURE WHEAT YIELDS DUE TO ERosioN.

(Columbia Basin, Oregon)

1Animal unit months.
1One.half of land is in fallow. This analysis is based on trees for wheat arid cattle

and cost of production 25 per cent higher titan prewar (see Tables 7 and 9, Appendix).
tAt the rate of $6.45 per acre. Of the total charge per acre $5.90 is for operating costs

on gently sloping land, and $0.55 is annual deduction for decreasing yields due to erosion
(see Tables 7 and 10, Appendix).

4Based on $1.11 per animal unit month of pasture (see Table 10, Appendix).
tLevel of wheat production at which net income is about the same from graas as ft'oin

wheat.

Advantage of wheat or grass on moderate slopes
The cost of wheat farming increases with the slope and rough-

ness of the topography. The amount varies from 10 to 25 per cent
or more depending on the roughness or steepness of the land.* This

See Station Circular of Information No. 271, page 2!.

Bushels Acres per
RUM.1

RUM.
er acre

5 3.57 .280 $228 $322 $-2 4 $ 31
6 2.84 .352 273 322 39
7 2.36 .424 318 322 47
8 2.02 .496 364 322 42 55

Margin-.8.4' 1.90 .525 282 322 60 58

1.76 .568 410 322 88 63
10 1.56 .640 455 322 133 71
11 1.40 .712 500 322 178 79
12 1.28 .784 546 322 224 87
13 1.17 .856 592 322 270 95
14 1.08 .928 637 322 315 103
15 1.00 1.000 682 322 360 111

Average annual costs and returns per
100 acres of wheat land

Operat. Net return to
Value of
wheat at

ing
cost of

fixed capital

Wheat-Yield per acre of wheat Carrying capacity of 9l per producing
per crop crested wheat rasS bushel1 wheat4 Wheat grass4
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study does not take into account the increase in operating costs caused
by rills and gullies, or the probable lower operating cost from f arm-
ing on the approximate contour. The analysis does, however, take
into consideration the cost of a gradual lowering of wheat yields due
to soil erosion (Table 7, Appendix).

The relative advantage of wheat and grass on moderate slopes
is shown in Table 3. Under these conditions the income from wheat
and, grass is about equal on land that produces 10 bushels per acre.
This topography is probably the predominating land condition in the
Columbia Basin wheat region of Oregon. Land which yields less
than 10 bushels per acre would aggregate many thousands of acres.
It follows, therefore, that crested wheatgrass should continue to have
an important place on wheat farms located on moderate slopes.

Advantage of wheat or grass on steep land
Steep topography has a pronounced effect on the cost of culti-

\ration. This is occasioned by the necessity of operating narrower
tillage implements with the same or larger power units at reduced
speed. The acres covered per day are materially reduced on ex-
cessively steep and rolling land. In addition to the increased cost
of cultivation, the cost of soil erosion is pronounced on steep land.
The combined effect of these factors is to reduce the advantage of
wheat and increase the advantage of grass.

The income for wheat compared with grass is approximately
equal for steep land which yields slightly more than 13 bushels per
acre (Table 4). This result would suggest that in the long run most
of the steep wheat land in the low rainfall area should be planted to
grass. This would protect the land from excessive erosion, as well
as maintaining it so the greatest income may be realized. The eco-
nomic advantages from grass over a long period of time would un-
doubtedly far outweigh the immediate advantage that might come
from keeping the land in wheat.

Effect of crested wheatgrass on farm income
The retirement of steep or otherwise erosive land to crested

wheatgrass is a fundamental part of the soil conservation program
for the low rainfall wheat region. Recommendations for wheat land
retirement on any given farm are based on existing physical condi-
tions of soil, topography, and shape of fields as indicated above. The
recommendations are also based on economic factors such as the
need for more pasture for livestock and the need to maintain or in-
crease farm income.

Permanent retirement of wheat land is recommended on certain
steep slopes which cannot be cultivated without excessive loss of soil
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Table 3. THE ADVANTAGE OF WHEAT OR CRESTED WHEATGRASS WITH SPECIFIED YIELDS,
PRICES, AND MARGINAL COSTS OF MODERATELY SLOPING LAND AFTER DEDUC-

TIONS FOR DECREASING FUTURE WHEAT YIELDS DUE TO EROSION.

(Columbia Basin, Oregon)

1One.half of land in fallow. This analysis is based on prices for wheat and cattle and
cost of production 25 per cent higher than prewar (see Tab es 7 and 10, Appendix).

2At the rate of $7.52 per acre. Of the total per acre charge $6.49 is tor operating on
moderately sloping land, and $1.03 is annual deduction for decreasing yields due to erosion
(see Tables 7 and 9, Appendix). -

3Based on $1.11 per animal unit month of pasture.
4Level of wheat production at which net income is about the same from grass as from

wheat.

from erosion. Partial or temporary retirement may be recommended
for depleted wheat land to maintain or restore organic matter and
improve the physical condition of the soil.1

Economic effects of permanent retirement of wheat land to
grass on a typical wheat farm

The soil conservation plan for the farm illustrated by Figure 3
provides for the permanent retirement of 123 acres of steep and
shallow wheat land to grass, and for trashy fallow and contour cul-
tivation on the land which remains in wheat. The question arises as
to what will be the immediate and the long-time effect of this program
on farm income.

Results presented in Tables 2, 3, and 4 indicate it depends
largely on the yield of the land in question as to which land can be
planted to grass with profit to the farm business.

The average yield of wheat for the farm in question was 13
bushels per acre prior to the culling of land to grass. The 123 acres

'Data available at the Sherman Branch Experiment Station show that 24.2 per cent of
the total nitrogen and 21.4 per cent of the organic matter have been lost from the soil
through continuous cropping with wheat.

Bushels Acres per
A.U.M.

A.U.M.
per acre

3.57 .280 $228 $376 $-148 $ 31
6 2.84 .352 273 376 103 39
7 2.36 .424 318 376 - 58 47
8 2.02 .496 364 376 - 12 55
9 1.76 .568 410 376 34 63

Margins9.84 1.60 .626 446 376 70 69

10 1.56 .640 455 376 79 71
11 1.40 .712 500 376 124 79
12 1.28 .784 546 376 170 87
13 1.17 .856 592 376 216 95
14 1.08 .928 637 376 261 103
15 1.00 1.000 682 376 306 111

Average annual costs and returns per
100 acres of wheat land

Operat- Net return to
Value of
wheat1 at

ing
cost of

fixed capital

Wheat-Yield per acre of wheat Carrying capacity of 9l per producing
per crop crested wheatgrass bushel wheat2 Wheat gtass5



Table 4. THE ADVANTAGE OF WHEAT OS CRESTED WHEATGRASS WITH SPECIFIED YIELDS,
PRICES, AISD MARGINAL Cosrs ON STEEP LANDS AFTER DEDUCTIONS FOR

DECREASING FUTURE WHEAT YIELDS DUE TO EROSION.

(Columbia Basin, Oregon)
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'One.half of land is in fallow. This analysis is based upon prices for wheat and Cattle
and cost of production 25 per Cent higher than prewar (see 'lables 7 and 10, Appendix).

2At $10.17 per acre. Of the total charges per acre $8.11 is for operating on steep land
and $2.06 is annual deduction for decreasing yields due to soil erosion (see Tables 7 and
9, Appendix).

Based on $1.11 per animal unit month.
Level of wheat production at which net income is about the same from grass as from

wheat.

planted to grass averaged 10.5 bushels per acre, and the land which
remained in wheat averaged 13.5 bushes per acre.

Table 5 presents a summary of income and expenses for the
farm in question on a one-year basis at five-year intervals over a
20-year. period. The data are arranged to show the economic effect
of two aspects of the soil conservation program: (1) the immediate
change in farm income resulting from the permanent retirement of
10.5 bushel wheat land to grass (difference in net income between
columns 1 and 2), and (2) the economic effect of maintaining
wheat yields by preventing soil erosion with trashy fallow and con-
tour cultivation on the land which remains in wheat (difference in
net income with and without conservation-see paired columns in
Table 5)*

The results show an increase of $51 in income from planting
10.5 bushel wheat. land to grass. If erosion can be prevented and
yields maintained on the land in wheat through the use of trashy

C It is assumed these soil Conservation practices will prevent erosion and the estimated
loss of income from that factor.

Bushels

7

Acres per
A. U.M.

3.57
2.84
2.36
2.02
1.70

A. U.M.
per acre

.280

.352

.424

.496
.568

$228
273
318
264
410

$568
508
508
508
508

$-280
-235
-190
-144
- 98

$ 31
39
47
55
63

10 1.56 .640 455 508 - 53 71
11 1.40 .712 500 508 -8 79
12 1.28 .784 546 508 38 87
13 1.17 .856 592 508 84 95

Margin-s19.3' 1.14 .878 605 508 97 97

14 1.08 .928 637 508 129 103
15 1.00 1.000 682 508 174 111
1.6 .93 1.0 72 728 508 220 119
17 .87 1.144 774 508 266 127
18 .82 1.2 16 819 508 311 135
10 .18 1.288 864 508 356 143
20 .74 1.360 910 508 402 151

Average annual Costs and returns per
too acres of wheat land

Operat. Net return to
Value of
wheat' at

ing
cost of

fixed capital

Wheat-Yield per acre of wheat Carrying capacity of 91 per producing
per crop crested wheatgrass bushel wheat5 Wheat grass8



a

Figure 4. This happened in Oregon as a result of a 48-hour wash
from a 40-acre drainage on a S per cent slope. The gully in some
places was 8 feet deep and 15 feet wide.

Figure 5. A good illustration of stubble mulching (trashy summer-
fallow). One of the most effective ways of controlling wind and
water erosion.
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Table 5. THE ECONOMIC EFFECTS OF TUE IETISESIENT OF Low YIELD WHEAT LAND TO GRASS ON A TYFICAL EASTERN OREGON WHEAT FARM OvER a
20-YEAR PERIOD. (CoLuafRia BASIN, OREGON)

1945 1950 1955 . 1960 1965

- - - - ithout -
conser-
vation

Vith
conser-
vation

370
11.79

309
13.5

4,362
3,72S

17

$3,392

470
$3,662

$2,721

299
$3,020
$ 842

4,172
3,599

25

$3,275

691
$3,966

$2,226

440
$2,666
$1,100

for estimated changes iii cr01) and livestock production on which this table is based.
erosion as based on results reported in Oregon Circular of Information No. 157. (See Table

'See Table 11, Appendix,
2Yield change due to soil

in yield due to grass.
3Figured at 91 per bushel.
4Figured at $27.64 per AU.
5lncludes cost on acreage of wheat harvested as grain, grain hay, and grain pasture.
6Figured at $8.11 per acre on 61 acres (one.half of 123 acres) steep land, and $6.49 on 343 acres of moderately sloping land.

895

7, Appendix.) No change

With
couser-
vati011

309
13.5

Without
conser-
vation

370
11.38

4,172 4,211
3,599 3,577

25 17

$3,275 $3,251

691 470
$3,966 $3,725

$2,226 $2,721

440 299
$2,666 $3,020
$1,300 $ 705

458

Item

\Vlieat acreage
Wheat yield--bushels
Wheat production- -

bushels
Wheat sold--bushels
Animal units (cattle)
Gross income from

wheat3

Without With Without With
conser- Conser. conser conser-

-370 309 370 309

4,810 4,172 4,662 4,172
4,176 3,599 4,028 3,599

17 25 17 25

$3,799 $3,275 $3,865 $3,275

vation vation vation VatiOfl

13.0 13.5 12.60 13.5

Without With

vation vation
conser- conser-

12.19 13.5
370 309

4,510 4,172
3,876 3,599

17 25

$3,527 $3,275
Gross income from

cattle4 470 691 470 691 470 691
Total $4,269 $3,966 $4,135 $3,966 $3,997 $3,966

Expenses:
Wheat at $6.49 per A5 $2,721 $2,226 $2,721 $2,226 $2,721 $2,226
Cattle at $17.59 per

A.U. 299 440 299 440 299 440
Total $3,020 $2,666 $3,020 $2,666 $3,020 $2,666

Net $1,249 $3,300 $1,115 $1,300 $ 977 $1,300
Net advantage from soil

conservation 51 185 323
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Figure 6. Originally a thin stand of crested wheatgrass. Notice the
young plants developing between old plants as a result of deferred
grazing until fall. Seed was shattered and tramped into the ground
by sheep at pasture.

fallow and contour cultivation, the results show a possible saving
of income through the years resulting from this phase of soil con-
servation plan. It amounts to $595 annually by the end of 20 years.1
Such a benefit from soil conservation can be expected to increase
until the land is rendered marginal for wheat production, and then
remain stationary for an indefinite period.

Economic effect of temporary retirement of wheat land to grass
Certain wheat land is low in organic matter content and for

this reason is rendered more susceptible to erosion. Very often this
land yields a low return from wheat. It lies near the margin of
wheat cultivation now. If soil depletion is allowed to continue, such
land will eventually be forced out of cultivation. This land lends
itself to a temporary retirement program or a practical long-time
grass-wheat rotation.

11t has been determined that unprotected land on moderate slopea loses soil at the rate
of about 0.1 inch per year, and that this loss causes a reduction of about 0.08 bushel per
acre per year in the yield of wheat. (See Table 7, Appendix.) Using this result for calcu-
lating, it is estimated that without Conservation the yield for this farm will decrease from
13.0 to 11.38 in 20 years.



Table 6. THE AVERAGE ANNUAL EFFECT OF CRESTED WHEATGRASS ON FARM INCOME FOR A
FIVE YEAR ROTATION PERIOD.1

(Columbia Basin, Oregon)

CRESTED WHEATGRASS ON WHEAT FARMS 19

iShowing (a) the oriinal farm plan, (b) with 123 acres of steep land retired per-
manently to grass, and (c) with 137 acres of additional land in grass as part of a long-
time grass-wheat rotation. See Table 11, Appendix, for estimated changes in crop and live-
stock production on which his table is based.

2Figured at $8.11 per acre for 61 acres (one-half of 123 acres) of steep land, and $6.49
on 343 acres of moderately sloping land remaining in wheat.

This Conservation plan provides for planting about a fifth of the
land which remains in wheat to grass for a five-year period. For
example, the farm illustrated by Figure 3 is divided into 5 wheat
fields of about equal size. They are fenced separately to facilitate
their use for pasture when in grass, and are connected with the farm-
stead by gates, driveways, and lanes to facilitate the movement of
stock to and from pasture without inconvenience. Following out
the rotation plan, each field is planted to grass every 5 years so that
grass rotates over the entire farm every 25 years.*

Table 6 shows the change in annual income for the farm in
question during a representative five-year rotation period : (1) for
the original farm plan without conservation and a soil conservation
plan which includes the permanent retirement of steep land to grass
along with trashy fallow and contour cultivation on the balance
(difference between columns 1 and 2), and (2) for the original
farm plan and a soiL conservation plan which includes the foregoing
practices plus maintaining 137 acres of good wheat land in grass as

By dividing the fsrni into six fields (illustrated by Figure 2 above), only one-sixth of
the land is planted to grass. This would require 30 years to complete the rotation on the
whole farm. Individual f.rm situations, especially the size of the farm, the yield of the
land, and the need for conservation, are some of the factors to be considered in deciding
what proportion of the land should be planted to grass.

See Table 11, Appendix, for year by year changes in physical production.

Item Original farm plan

Soil conservation plan

Permanent retire-
ment of low yield

wheat land

Temporary retire-
ment of wheat
land in a grass.
wheat rotation

Amount Value Amount Value Amount Value
Wheat at 91 a bushel
Cattle at $27.64 per AU

4,089 bu
17 AU

$3,731
470

3,599 bu
25 AU

$3,275
691

2,736 bu
37 AU

$2,490
1,023

TOTAL $4,201 $3,966 $3,513

Less expenses:
Wheat $6.49 per acre
Cattle $17.59 per A.U

$27212
292

$2,228
440

$1,778
651

TOTAL $3,020 $2,666 $2,429

NET RETURN $1,181 $1,300 $1,084

Advantage or disadvantage
from conservation $+119 $ 97
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part of a long-time grass-wheat rotation (difference between columns
land 3).

The calculations show an average annual increase of $119 for
the soil conservation plan which includes seeding only the relatively
steep and low yield land to grass. They also show a decrease in in-
come amounting to $97 annually for the soil conservation plan which
provides for the temporary retirement of 13.5-bushel land to grass in
a long-time grass-wheat rotation. This analysis assumes that trashy
fallow and contour cultivation are effective in controlling erosion on
land which remains in wheat. It does not, however, take into con-
sideration any possible fertilizer benefits from the grass in rotation
with wheat.

The effect of crested wheatgrass on the yield of the first, second,
and succeeding crops of wheat is apparently still in doubt. Assuming
no change in yield after grass, farmers would probably not experi-
ence any loss of income from adopting a long-time grass-wheat rota-
tion where the yield of the land is lower than the margins specified in
Tables 2, 3, and 4. Such a program would probably not be consid-
ered on moderate or high yield land. This is true because the benefits
from rotation would probably not be sufficient to balance the loss of
income from wheat.

Figure 7. Plowed 6-year sod of crested wheatgrass.
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Some decrease in income from crested wheatgrass may be justi-
fied when the grass is a part of a more complete soil conservation pro-
gram. Where this is the case, as this study shows, there is oppor-
tunity to recover income by preventing erosion on land which remains
in wheat and thus compensate for a possible loss in income from
grass. The complei:e program for the whole farm then becomes the
important consideration from the standpoint of soil conservation,
future income, and the long-time well being of the farmer and the
community.

Figure 8. FaIl seeding of wheat on heavy trash.



Appendix
TABLES 7-11

Table 7. PRESENT VALUE OF FUTURE Loss or INcOME PER ACRE FROM Soit EROsION ON
SPECIFIED SLOPING WHEAT LAND. (Low RAINFALL AREA.)'

(Columbia Basin, Oregon)

22

'Refers generally to the area with less than 12 inches of precipitation per year.
2See Oregon Agricultural Experiment Station Circular No. 157, p. 14.
21b,d., Table 4, p. 11.
4The Oregon average price of 73 per bushel for wheat for 1935 to 1939 was increased

25 per cent or 91 as the "postwar" price.
'The present value at 4 per cent of $1.00 per year for 20 years is $14134.

Table 8. ASSUMPTIONS FOR CALCULATING ADVANTAGES OF WHEAT AND CRESTED WHEAT-
GRASS ON DIFFERENT SLOPES AT SPECIFIED LEVELS OF PRICES AND COSTS.

(Columbia Basin, Oregon)

Gentle
slopes

Moderate
slopes

Steep
slopes

A. Soil loss per year with present method of growing
wIsest-i ,sches .074 .101 .116

B. Reduced yield per acre per inch of soil loss-bushels 0.58 0.8 1.38
C. Reduced yield of wheat per acre per year-bushels
D. Price of wheat per bushel

0.0429
$0.91

0.0808
$0.91

0.1601
$0.91

E. Crested wheatgrass returns per AU.M. (see Table 10,
Appendix) 1.11 1.11 1.11

F. Variable costs of producing wheat per acre (see Table 9,
Appendix) 5.90 6.49 8.11

G. Deductions from present wheat returns to offset future
decline in yields (see Table 7, Appendix) 0.55 1.03 2.06

H. Variable costs per acre plus deduction for future
decline in yield 6.45 7.52 10.17

Item

Slope of land

Gentle Moderate Steep

Slope range, per cent
Land capability class
Yield reduction

Under 10
I and II

10 to 20
III

Over 20
IV and V

A. Yield reduction per inch of soil lost, (bushels per
acre)2 0.58 080 1.38

B. Rate of soil loss per year--inches5 0.074 0.101 0.116
C. Yield reduction per acre per year-bushels (A X B) 0.0429 0 .0 808 0.160 1

With loss calculated at 91ç1 per bushel, the assunsd
postwar Price for wheat'

D. Income reduction per acre per year $ 0.039 $ 0.073 $ 0.146
E. Annual income reduction capitalized at 4 per cent

(D .04)
F. Present value of 20 years' losses (E )< 14. l34)

0.975
13.78

1.825
25.79

3.65
51.59

G. Equivalent annual value of 20 years' losses
(F X .04) 0.55 1.03 2.06
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5These cost figures were selected from Oregon Agricultural Experiment Station Bulletin
page 55. It is assumed that they represent average conditions or "rolling" topography.

It IS assumed, further, that the operating costs on gently sloping" lands are 95 per cent,
and, the costs on hilly or steep" lands 120 per cent, of the costs on "rolling" lands (see
Station Circular of Information No. 271, page 22, Table 12).

2These costs do not include land charges (both interest and taxes) because in the short
run these would remain the same regardless of whether the land were in wheat or grass.

Table 9. Cost STANDARDS AT SPECIFIED SLOPES AND YIELDS USED TO DETERMINE THE
MARGINAL. RETURNS FROM WHEAT AND CRESTED WHEATGSASS ON

EASTERN OREGON WHEAT FARMS.

(Columbia Basin, Oregon)

Gentle
I

Moderate Steep
Topography slopes L slopes slopes

Slope rangeper cent Under 10 ElO-20 Over 20

Land capability class I and II III IV and V

Yield rangebushels 5-14 5-14 5-14

Average Average Averaie
operating operating operating

cost cost cost
per acre per acre' Per ac-re

Cost ite-ms:
Soil preparation $0.65 $0.71 $0.89
Weeding .29 .32 .40
Seeding 1.14 1:25 1.56
Harvesting 1.89 2.08 2.60
Truck and automobile .60 .66 .83
Miscellaneous .15 .17 .21

TOTAL2 $4.72 $5.19 $6.49
125 per cent prewar costs $5.90 $6.49 $8.11



CATTLE PRODUCTION FOR SALE

24

1Average price at Portland 1935-39, less 75 per hundredweight to cover marketing
charges. -

2A discount of 25 was assumed for heifers.
3Based on one-half ton of grain hay at $7.26 and one-half ton of chaff at $2.58. (See

Oregon Agricultural Experiment Station Bulletin 373, pages 63, 65.)
4lnchudes interest on cost of establishing grass, depreciation of stand and assumption

of 9 acres per animal unit (1 animal unit month of grazing per acre). (ee Oregon Agri-
cultural Escperirneut Station Circular 167, page 16.)

Cows 12 1,050 12,600 83.4 $3.96 $ 3.30
Steers per

year 38 700 26,600 176.2 6.821 12.02
Heifers, per

year 24 650 15,600 103.3 6.57 6.79

Table 10. PRODUCTION SCHEDULE FOR CATTLE WHEN MARKETING LONG YEARLINGS.

(18 months old)

Kind Number
Animal
units

Cows 100 100
Death loss 3
Sold 12

Calves weaned
Death loss

Yearlings 77
For breeding 15
For sale 62 37

Bulls 5

Tolal animal Units 151

Gross income per animal unit of cattle $22.11 $27.64

Less estimated Costs of cattle production:
Winter feed3 $4.92
Crested wheatgrass pasture4 2.52
Labor (12 hours per AU; at $0.30) 3.60
Interest on capital investment ($45 at 4 per cent) 1.80
Taxes (.67 per A.U.) .67
Miscellaneous expenses .56

Total costs $14.07 $17.59
Net rOturn per animal unit 8.04 10.0 5
Net return per A.U.M. pasture 0.89 1.11

Produc- Price per

25
per cent
increase

from
Weight Total tion hundred Value 1935-1939

Kind Number each weight per A.U. weight per AU. level

Pounds Pcrunds



Table 11. THE ESTIMATED CHANGES is LAND UsE AND Caor PSODUCTION CAUSED BY THE RETIREMENT OF WHEAT LAND TO CRESTED WHEATGBASS OvER
A FIVE-YEAR PERIOD. (COLUMBIA BASIN, OREGON).

1946 1947

plan

1948

Soil conservation
plan

Soil conservation Soil conservation
plan

Retire- Long- Retire- Long- Retire- Long-
ment time merit time ment time

of low grass- of low grass- of low grass
Original wheat wheat Original wheat wheat Original wheat wheal
farm plan yield rotation farm plan yield rotation farm plan yield rotation

370 309 240 370 309 240 370 309 240
404 342 274 404 342 274 404 342 274

15 15 15 15 15 15 15 15 15
19 19 19 19 19 19 19 19 19

0 123 260 0 123 260 0 123 26037 307 307 307 307 307 307 307 307
5 5 5 5 5 5 5 5 5

1,120 1,120 1,120 1,120 1,120 1,120 1,120 - 1,120 1,120

12.92' 13.5 1352 12.85 13.5 13.5 12.77 13.5 13.5

4,780 4,172 3,240 4,755 4,172 3,240 4,725 4,172 3,240
15 15 15 15 15 15 15 15 15
17 28 42 17 28 42 17 28 42

4,146 3,599 2,736 4,121 3,599 2,736 4,091 3,599 2,736
210 230 230 230 230 230 230 230 230
404 343 274 404 343 274 404 343 274

62 62 62 62 62 62 62 62 62
0 83 205 0 81 205 0 83 205

19 19 19 19 19 19 19 19 19
76 6.5 49 76 65 49 76 65 49

157 229 335 157 229 335 157 229 335
17 25 37 17 25 37 17 25 37

Crop

Wheatacres
Fallowacres
Wheat hayacres
Grain pastureacres
Crested wheatgrass acres
Native pastureacres
Farmsteadacres

TOTALacres

Wheat yields bushels
Crop production:

Wheatbushets
Wheat haytons
Straw and chafftons

Disposition of wheat:
Soldbushels
Feedbushels
Seedbushels

Carrying capacity of pasture (A.U.)
Native pasture
Crested wheatgrass3
Wheat pasture
Stubble

Total A.U.M.
AU. Cattle (9 months)



Table 11. THE ESTIMATED CHANGES IN Lso USE AND Ceor PRODUCTION CAUSED BY THE RETIREMENT OF WHEAT LAND TO CRESTED WHEATGRASS OVER
A FIVE-YEAR PERIOD. (COLUMBIA BAsIN, OREGON). (Continued)

tReduced .0808 bushel from 1945 yield of 13.0 bushels per acre.
2No change in yield due to grass in the rotation.
1Figured at 6.76 A.U.M. per acre for t23 acres yielding 10.5 bushels of wheat per

bushels of wheat per acre.
acre, and .892 A.U.M. per acre for 137 acres yielding 13

1949 1950

Soil conservation
plan

Soil conservation
plan

Retire- Long- Retire- Long-
ment tIme ment time
of low grass- of low grass

Original wheat wheat Original wheat wheat
farm plan yield rotation farm plan yield rotation

- 870 309 240 370 309 240
404 342 274 404 342 274

15 15 15 15 15 15
19 19 19 19 19 19

0 123 260 0 123 260
307 307 307 307 307 307

5 5 5 5 5 5

1,120 1,120 1,120 1,120 1,120 1,120

12.68 13.8 13.5 12.60 13.5 13.5

4,692 4,172 3,240 4,662 4,172 3,240
15 15 15 15 15 15
17 28 42 17 28 42

4,058 3,599 2,736 4,028 3,599 2,786
230 230 230 230 230 230
404 343 274 404 343 274

62 62 62 62 62 62
0 83 205 0 83 - 205

19 19 19 19 19 19
76 65 49 76 65 49

157 229 335 157 229 335
17 25 87 17 25 37

Crop

Wheatacres
Fallowacres
Wheat hayacres
Grain pastureacres
Crested wheatgrassac-res
Native pastureacres
Farmsteadacres

to TOTALacres
0

Wheat yieldsbushels
Crop production:

Wheatbushels
\\Theat haytons
Straw and chafftons

Disposition of wheat:
Soldbushels
Feedbushels
Seed--bushels

Carrying capacity of pasture (AU.):
Native pasture
Crested wheatgrass1
Wheat pasture
Stubble

Total A.U.M.
A.U. cattle (9 months)


