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Foreword
The introduction of new forage species in the Willamette Valley

in recent years has altered the pasture program on many of our
farms. Farms which previously had only native pastures are now
producing forage on croplarid.

This bulletin presents the findings of a study of costs, yields,
and practices during 1948 on 116 pastures in the Willamette Valley.
The final section in the report shows yields in terms of physical
quantities of meat produced by various kinds of livestock on pasture.
A limited comparison is made between irrigated and non-irrigated
pastures for dairy cattle.

Dean and Director
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Summary

Improved non-irrigated pastures
Two kinds of forage mixtures predominate on improved nonirrigated pastures. One mixture is made up of Alta (tail) fescue
and subterranean clover. The other is a mixture of various kinds of
grasses and clovers in which neither a single grass nor legume predominates.

The average cost of establishing non-irrigated pasture, based on
the 1948 prices, was $32.80 per acre. The average total annual cost
of pasture in 1948 was $22.70 per acre. Land charges and fertilizer
were the major costs.
Yields ranged from 885 to 5,615 pounds and averaged 2,872

pounds total digestible nutrients per acre (1 ton of hay is about
equal in feed value to 1,000 pounds TDN). The average net cost of
pasture, after adjusting for credits, was $7.50 per ton-hay-equivalent.
Most of the forage growth took place in the spring and early summer. The heaviest grazing also took place in that period, but considerable feed was obtained after growth had stopped. Livestock
grazed the mature forage on the stem. Beef cattle and sheep were
most effective in utilizing this mature feed. Even so, over the whole
grazing period, 56 per cent of the animal units grazing on these pas-

tures were dairy cows. The pastures carried an average of 0.9
animal unit per acre over the grazing season.
High yielding pastures cost more per acre than low yielding ones
but the feed produced on high producing pastures costs only $6 per

ton-hay-equivalent compared with $8.60 and $8.90 per ton for the
medium and low yield groups respectively.

Irrigated pastures
As a rule farmers try to maintain a one-to-one ratio of grass to
legume in irrigated pastures. Perennial rye grass and Alta fescue
were the dominant grasses and all pastures but two were seeded with
Ladino clover. Most pastures were on river bottom or on welldrained valley soils near sources of water.
The average cost of establishing irrigated pasture based on 1948
prices was $46.80 per acre. The average total annual cost of pasture
in 1948 was $64.80 per acre.
A tremendous range in yield was found on irrigated pastures
from 1,300 to 11,100 pounds of TDN per acre. The average yield was

4,733 pounds (4.7 ton-hay-equivalent) per acre. The average net
cost of pasture was $13.50 per ton-hay-equivalent.
Eighty-one per cent of the animal units grazed were dairy cows.
Approximately 1.9 animal units were grazed per acre throughout the
3

main pasture season. As the season wore on, farmers were required
to do more and more barn feeding, so in reality the seasonal carrying
capacity was not as uniform as it might appear on the surface
The one-third high yielding pastures cost $10 more per acre
than the low yielding one-third, but the average cost per ton-hayequivalent was only $9.20 compared with $23.70 for low yielding
pastures.

Utilization of pasture by various kinds of livestock
BEEF Cows WITH CALVES ON NON-IRRIGATED PASTURE: On

fourteen pastures calves gained 1.54 pounds per day. The average cow

and calf gain per acre was 328 pounds at a pasture cost of 6.90 per
pound of gain. Some winter feeding was required to maintain the
cows.

SHEEP ON NON-IRRIGATED PASTURE: Lambs gained 0.38

pounds per day and the pasture yielded 221 pounds of gain per acre
at a pasture cost of 10.30 per pound. Wool was produced in addition.
STEERS ON IRRIGATED PASTURE: An average of 2.2 steers per

acre were carried on four irrigated pastures. They gained 1.72 pounds
per day and produced 613 pounds of beef per acre at a pasture cost
of 10.60 per pound.
COMPARISON OF IRRIGATED AND IMPROVED NON-IRRIGATED

PASTURES IN A DAIRY PROGRAM: In this study, cows on non-irrigated

pastures produced as niuch milk per cow as cows on irrigated pastures. This was accomplished only by heavier barn feeding. Cows on
non-irrigated pasture were fed more cheaply in the early pasture
season but the reverse was true in the late season. Over the whole
pasture season, feed costs per unit of feed from all sources, pasture
and supplemental, were about the same for both systems. Irrigated
pasture allows more feed to be grown on the same amount of land,
an important factor on small dairy farms. Secondly, if the bottleneck
to increase production can be eliminated at little cost, the irrigated
pasture system will likely become a cheaper method of feeding. This
is not to deny improvement to non-irrigated pastures but lack of
water will always be a deterrent there.

Conclusions
There was a wide variation in yields and costs of pastures within
each of the two major types of pasture. Management, including the
use of fertilizers and water, is responsible for a large part of this
variation. When the various interrelationships in details of management are better understood, a new and more profitable level of production will be attained by improved pastures in the Willamette
Valley.
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Importance of pasture in livestock program
In the main, pasture is the cheapest source of livestock feed and
farmers and stockmen try to make maximum utilization of pasture
feeds for forage-consuming animals. Most beef calves and lambs are
dropped so they can be raised on pastures. In spite of seasonal price
incentives that encourage milk production during the non-pasture
season, the peak of milk production still is reached during the lush
pasture season.

Several factors combine to determine the economic place of
improved pastures: (1) soil, (2) length of growing season, (3) temperature, (4) annual rainfall, (5) amount and pattern of rainfall
during the growing season, (6) competition of other enterprises for
use of land.

Pasture problems in the Willamette Valley
For the most part, the Willamette Valley, Oregon, meets the
first four requirements very well. Most soils in the valley are good
for pastures. The frost-free season is about 200 days, which is longer
than it is in the major pasture areas of northern United States. The
temperature is mild. In fact, many sheep and some beef cattle are
pastured the entire year. The summers are cool. The average annual
rainfall is relatively highnearly 40 inches.
As for the amount and pattern of rainfall during the frost-free
growing season, the Willamette Valley rates very low. The combined
average rainfall during the critical months of July and August is
less than 1 inch. For the five-months period, May through September,
the rainfall at Albany, Oregon, averages 6 inches.'
Much of the land in the valley is cultivated. Nearly all the pastures discussed in this study were on cropland. Most dairy farms in
northeastern United States have enough permanent pasture land to
carry all the livestock that can be supplied hay and silage from the
more limited cropland. As a result, pasture value per acre is low.
In the Willamette Valley, because of competitive uses of much of
the improved pasture land the per acre value of land is high. Therefore, the land charge (interest and taxes) on these pastures is high
For tile s,x-inonth period, April through September, the rainfall at Albany in 1948
exceeded the long-time average by 2.76 inches; 1.69 inches of tile excess fell jet September.
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in comparison with land charges on pastures in most other parts of
the country. As a consequence, the returns froni pasture must be
relatively high to justify taking the land out of crop production.

Purpose of study.
This study is divided into three main sections: improved nonirrigated pastures, irrigated pastures, and a comparison of irrigated
and non-irrigated pastures from the limited standpoint which the
study permits. The objectives undertaken for each type of pasture
were: (1) an investigation of establishment costs and practices; (2)
an investigation of production costs and yields, 1948; (3) study of
the effects of certain practices on costs and yields.

Procedure
All Willamette Valley counties, except Multnomah, were includ-

ed in the study. County agents provided lists of names of farmers
with improved pastures. A sample of irrigated pastures and a sample
of improved, non-irrigated pastures were selected by the use of random numbers tables.

Establishment costs were all adjusted to the 1948 price level
regardless of the year of establishment. Production costs and yields
were taken for the year 1948. Information on the amount and kind
of fertilizer applied was taken not only for the year of establishment
and 1948 but for the intervening years. The beginning and ending
dates of water application, the number of times irrigated, the water
charge, and the investment in irrigation equipment, were taken for
irrigated pasture.
The yield of pasture was determined by computing the amount
of feed required by the animals grazed and subtracting from it the
amount of supplemental feed. The amount of hay and silage removed
was recorded as well. The yield calculated by this procedure was not
necessarily the carrying capacity of the pasture but rather the amount
of feed removed from it. A more detailed discussion of procedure is
presented in the appendix.

Improved Non-Irrgafed Pasfures
Description of forage and location
The improved non-irrigated pastures in the \'Villamette Valley
in 1948 were different from the improved non-irrigated pastures
found there fifteen years ago both in the matter of forage species and
the amounts of fertilizer applied to them.1 Improved non-irrigated
-

Gorton, \V. W., Costs sod Ceasing Values of Willaniette Valley and Southern Oregon
Farm Pastures, Oregon Agricultural Experiment Statton Bulletin 392, 1941
1
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pastures have become more important as a feed source, taking the
place of some native pastures.

Twenty-two of the pastures studied contained a mixture of
Alta (tall) fescue and subterranean clover. Another group consisted
of a mixture of various kinds of grasses and clovers in which neither
grasses nor legumes predominate. Even in this group, Alta fescue

and/or subclover were found in nearly every mixture of grasses
and legumes (Table 1).
Table 1. NUMBER OF IMPROVED NON-IRRIGATED PASTURES STUDIED
B KINDS OF FORAGE AND SOIL CLASSES
(Willamette Valley, Oregon, 1948)

Kind of forage
Alta
fescue

Mixed
grasses

and

Soil class

River-bottom
Well-drained valley

Poorly drained
valley
Hill

Total

subclover

Alta
fescue

Mixed
grasses

and
clovers

Other

0

1

0

6

0
0

1

4

1

1

Total
2
12

2

4

2

4

1

13

13

2

5

13

4

37

22

6

8

22

6

64

Thirty-seven of the 64 non-irrigated pastures studied were on
hill soil (Table 1). Twelve and thirteen pastures, respectively, were
studied on well-drained and poorly drained valley soils. Only two of
the non-irrigated pastures studied were on river-bottom soil. This
study deals primarily with pastures on crop land and does not cover
the problem of utilization of non-cropable hill lands.

Establishment
COSTS: Using 1948 prices, the average total cost of establishing improved non-irrigated pastures was $32.80 per acre (Table 2).
Seedbed preparation was usually a little more thorough than is the
practice for most field crops. The fields were gone over an average of

8 times in seedbed preparation. Seed was one of the high costs,
amounting to $7.20 per acre. Nearly half of the pastures were fertilized at the time of establishment. Seed and fertilizer accounted for
35 per cent of the cost of establishment. Land charges in the form
of interest and taxes made up 27 per cent of the costs.
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Table 2.

COST OF ESTABLISHING 64 IMPROVED NON-IRRIGATED
PASTURES ON THE 1948 PRICE LEVEL
(Willamette Valley, Oregon)

Average
cost
per acre

Per cent

Labor (4.9 hours)
Tractor, truck, horse

$ 5.20

16

Total equipment cost
Fertilizer, manure, and lime

$ 4.90

Item of expense

Other equipment

$ 3.00
1.90
15

$ 4.40
7.20

Seed

Total supply cost

$11.60

Taxes on land
Interest on land at 4 per c.ent
Total land charge
Fence charge

$ 2.20

TOTAL COST

Less total net credits

NET COST OF ESTABLISHMENT

Other Factors
Acres per field
Average years required to establish
Times over in preparing a seedbed

35

6.60

$ 8.80

27

$ 2.30

7

$32.80

100

$ 9.20
$23.60
20
S

Crops were harvested from 29 pastures during establishment.
These crops took the form of modest grazing, hay, seed, and grain.
The cost of harvesting these crops does not appear in the table. Only
the net value of the products after deducting expenses appears as
net credits. These credits averaged $9.20 per acre. Deducting these

credits from the total cost of establishment leaves a net cost of
$23.60 per acre.
METHODS: There were three common methods used to establish non-irrigated pastures. One was to plow and seed in the spring.
One year's crop was lost under this method except for a small amount
of fall grazing.

Another method was to plow and seed in the summer or fall,
usually after harvesting a crop planted in the previous fall. Under
this method it is often possible to start full grazing the next year.
However, there is some danger in premature grazing and pasture
yields may be reduced several years afterwards. Caution also must
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be exercised in fall seeding on hill soils because the young plants can
be damaged by heaving of the soil in the winter.

Summer fallowing prior to seeding in the late summer or fall
was done by some farmers to provide a clean and better prepaied
seedbed. If seeding is done early enough in the fall the plants may
become well enough established to withstand the winter and provide
feed during the next season. Some farmers have held off full grazing
for a full year after seeding. This has meant that, except for small
crops, the land has returned no income for two seasons. If a good,
vigorous stand can be established on a long-lived pasture, temporary
loss of income can be justified.1

Yields on improved non-irrigated pastures
This study attempted to measure the amount of feed obtained
from the pasture. Yields shown do not include wasted forage. In
other words, the study tried to measure forage utilized and not forage
production potential.
The mean average yield of all improved non-irrigated pastures
was 2,872 pounds of total digestible nutrients per acre (1 ton of hay

is about equal to 1,000 pounds TDN). Yields ranged from 885 to
5,615 pounds TDN per acre (Table 3).
Table 3. DIsTRIBUTIoN OF IMPROVED NON-IRRIGATED PASTURES ON
BASIS OF FEED OBTAINED PER ACRE
(Willamette Valley, Oregon, 1948)

TDN (total digestible nutrients) yielded per acre1

Number of
pastures

Less than 1,000
1,000 to 1,999
2,000 to 2,999
3,000 to 3,999
4,000 to 4,999
5,000 to 5,999

3
12

22
19
5
3

Total, all pastures

64

Average yield: 2,872 pounds TDN
One ton of hay is about equal in feed value to 1,000 pounds total digestible nutrients
(TDN).

Improved non-irrigated pasture production costs, 1948
ITEMIZED COSTS: The total cost of producing pasture feed on

improved non-irrigated pastures in 1948 was $22.70 per acre (Table
For recommended practices see
Extension Bulletin 713, 1951.

Wi7lantette

Valley Pastures, Oregon State College
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4). Labor and machine costs were very small in pasture maintenance
because fertilizing and fence repair were about the only work done.

Two-thirds of the pastures received fertilizer or manure. Thirty
per cent of the pasture costs were for fertilizers.

Land charges accounted for 39 per cent of the total costs.
Interest on investment was a major component of this cost. The
average value of the pasture land as estimated by farmers in 1948
was $165 per acre. Nearly all the land devoted to improved non-irrigated pasture was actually cropland.
There were 2.7 ton-hay-equivalents of feed per acre grazed by

livestock (nearly 0.2 ton additional in hay). The net cost of the
grazed feed was $20.20 per acre or pasture feed costs of $7.50 per
ton-hay-equivalent or 1,000 pounds TDN. Non-irrigated pasture
Table 4. COSTS ON 64 NON-IRRIGATED PASTURES
(Willarnette Valley, Oregon, 1948)

Average
cost

Item of expense

Labor (1.1 hours)
Tractor, truck, horse
Other equipment
Total equipment cost
Fertilizer, gypsum, lime
Manure
Seed and spray

Total supply cost
Taxes on land
Interest on land ($165 at 4 per cent)

per acre

Per cent

$1.20

5

.60
.40

$

4

$ 1.00

$ 3.90

2.80
.10

$ 6.80

30

$ 2.20
6.60

$ 8.80

39

Fence charge

$ 2.20

10

Stand depreciation

$ 2.70

12

TOTAL COsT

$22.70

100

NET COST

$20.20

Total land charge

Less net value of hay and silage

$ 2.50

Other Factors
Acres per held
Pounds of fertilizer element applied per acre (N.PO-KO)
Length of main pasture season (days)
Animal Units per acre
Total animal unit days per acre
Pounds of TON per an,mal unit, day
Per cent of an,mal Units being dairy cows

24

27 2410
250
0,9
241

11.3
56

11
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feed is produced at a more timely period than native pasture feed but
it is not produced as timely as irrigated pasture feed.
COMPARISON OF Low, MEDIUM, AND HIGH YIELDING NON-

IRRIGATED PASTURES: The unit cost of feed obtained from low yield-

ing and medium yielding pastures was about the same$8.90 and
$8.60 per 1,000 pounds TDN. The cost was lower on high-yielding
pastures$6.00 per 1,000 pounds TDN (Table 5). This is not to say
Table 5. COMPARISON OF Low, MEDIUM, AND HIGH YIELDING NONIRRIGATED PASTURES
(Willamette Valley, Oregon, 1948)

Total digestible nutrients per acre
T tern S

Number of pastures
TON per acre pastured,
pounds

Total TON per acre, pounds
Main pasture period, days
TON per pasture day, pounds
Animal units per day
Age of pasture, years
Pastures fertilized, per cent
Fertilizer element per acre
(N-P50,), pounds
Pastures in well-drained valley
soils

Less than

2,300 to

2,300

3,299

(low)

(rnediurn)

(high)

21

21

22

2,759
2,841
255

3,728
4,025
263

1,616
1,694
231
7.0
0.7
3.3
4-8

11-12

soils

1.1

3.5
67

27-29

over

14.2
1.4

4.4
77

41-31
71

3

4

6
12

6

1

11

14

Pastures in poorly drained valley
Pastures in hill soils
Total cost per acre

10.8

3,300 and

Net cost per acre

$16.00
$14.40

$24.30
$23.60

$27.70
$22.50

TON pastured

$ 890

$ 8.60

$ 600

Net cost per 1,000 pounds
Includes 2 cases on river-bostoni soil.

that low-yielding non-irrigated pastures are nearly as profitable as
high-yielding ones. Considering the kind of land involved, all yield
groups produced feed at a reasonable cost. The main thing is that
the higher yielding pastures produce more of the cheap feed per

acre of land. Further, the high-yielding pastures allow a longer
grazing season than the low-yielding ones.

Fertilizer application was the main factor to which yield was
positively related, that influenced yield. More of the high-yielding
non-irrigated pastures were fertilized, and a larger amount of fer-
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tilizer was applied to them than to the lower yielding ones. Only one
high-yielding pasture was found on poorly drained soils. The highyielding pastures on an average had been established longer than the
lower yielding ones.

Factors affecting yields and costs of improved non-irrigated
pastures
SIZE: On the basis of acreage the smallest one-third of the
pastures averaged only 7 acres per field compared with an average
of 49 acres for the largest one-third. Small pastures yielded more
forage per acre than large ones. However, costs were higher on small
pastures so the cost per unit of feed was about the same as it was on
large pastures. Fencing charges were higher on small pastures, the

land was valued higher and more money per acre was spent on
fertilizer.

AGE: The grass seed study made in conjunction with this
pasture study showed that yield of grass seed decreased for most
grasses studied as the stands became older.' This relationship was
not so pronounced in this study of improved pastures. While it may
be true that pastures tend to run out, some farmers have prolonged
the useful life of pastures. The oldest group of improved non-irrigated pastures (those 7 years and older) received rather heavy applications of fertilizer. The cost of feed was somewhat higher than it was

for the next highest age group$10SO compared with $7.80 per
1,000 pounds TDN. If heavier applications of fertilizer are necessary
to maintain production on old pasture, then it would be most economical to plow and reseed. Rotating pasture would also give more
cropland the benefit of the soil-building action of pasture.
SOIL: The average yield of pastures on poorly drained soils

was 2.3 ton-hay-equivalents per acre compared with 3.0 tons for
both well-drained valley and hill soils. Some costs, land charge being
the main one, were lower on poorly drained soil so that the cost per
unit of feed was about the same on all soil classes.
TYPE OF FORAGE: One-third of the pastures were made up
primarily of Alta fescue and subclover. One-third were a mixture of

various kinds of grasses and legumes but Alta fescue or subclover
was found in nearly every mixture. A few pastures were straight
Alta fescue and a few were a mixture of grasses with little or no
clover in them. Data from this study indicated little difference in
yield between these groups. On the few pastures made up of some
other single grass or a legume, the yield was generally low.2
2

Oregon Agricultural Experiment Station Bulletin 484.
See Oregon State College Extension Bulletin 713 for seeding recommendations.
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FERTILIZER: The average yield was highest on pastures receiving heavy applications of fertilizer (Table 6). Pastures that received no fertilizer averaged 2,640 pounds TDN compared with 2,890

and 3,237 pounds for light and heavily fertilized pastures respectively. The respective costs were $4.40, $6.27, and $12.80 per 1,000
pounds TDN.
Part of the reason fertilizer did not give greater response may
have been due to the manner and kind of application. Manure was
applied on only 11 pastures and they all were among the high-fertilizer-cost group. All pastures in the high-cost group also received
commercial fertilizer. Forty-four per cent of these pastures received
both nitrogen and phosphate fertilizers. The full effect of manure is
not shown until a year or more after application.

Seasonality of grazing
Lengthening the effective grazing period was one of the important benefits brought to the Willamette Valley by pasture improvement. Native pastures are not only relatively low yielding but
they are primarily spring pastures. Yet, improved non-irrigated pastures are far from perfect in providing uniform feed the year around.
Figure 1 shows distribution of animals throughout the year and

Table 6. FERTILIZER APPLICATIONS ON 63 hIPROvED NON-IRRIGATED
PASTURES'
(Willamette Valley, Oregon, 1948)

Cost of fertilizer, manure, lime, and
gypsum per acre
Item

Number of pastures

Percentage of pastures receiving
Manure

Nitrogen fertilizer
Phosphate fertilizer
Nitrogen-phosphate fertilizer
Total pounds fertilizer element
(N-L,O-K2O)
Number of pastures on poorly
drained soils
Average age of pastures, years
Total cost per acre
Total pounds TDN per acre
Net cost per 1,000 pounds
TDN pastured

One record not used in this sort.

$1.60 to
$7.99

$8.00 and

None
22

25

16

0

69
37

0
0
0
0

44

over

36

19

20

44

0-0-0

19-22-0

77-61-41

5

5

3

$12.70
2,640

3.6
$20.50
2,890

4.9
$41.00
3,237

$ 4.40

$ 6.27

$12.80

3.2

Animal units
per acre

1.5-

l.0-

0.5

I

I

Jan.

Feb. Mar.

Apr.

May

June

Aug. Sept. Oct.

July

Nov. Dec.

Figure 1. Animal units of livestock per acre grazing on improved
non-irrigated pastures (Willamette Valley, Oregon, 1948).

Standard cow days

per acre per day *

1.5-

_

1.0

Hay

0.5

Jan.

I

I

I

Feb.

Mar.

Apr.

I

I

I

I

May June July

Aug. Sept.

Oct.

Nov.

Dec.

Figure 2. Amount of feed obtained from improved non-irrigated
pastures expressed in standard cow days per day* (Willamette Valley
Oregon, 1948).
One standard-cow-day equals 16 pounds TDN and is about the amount of feed eaten
per day by a 1,000-pound cow producing 300 pounds of butterfat per year. Standard-cowdays
and animal-unit days are somewhat comparable. The shaded area represents feed removed in
the form of hay and silage.
14
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Figure 2 shows the approximate amount of feed obtained month by
month.

These curves do not show when the growth took place. If the
charts were constructed to show plant growth they would have to show

practically no growth in late July and August. Figure 2 shows quite

a lot of feed grazed in those months. This feed came from the
growth made earlier. The livestock were merely harvesting the feed
on the stem. Beef cows and ewes in particular can utilize this type of
forage to advantage. Dairy cows, having access to supplemental feed,
are more choosy.

Irrigated Pastures
Of recent origin has been the entry of irrigated pastures into
the agricultural picture of the Willamette Valley. Only a few pastures

were irrigated prior to 1930. The popularity of these pastures has
increased steadily since that time and the trend appears to be continuing upward.

More than 80 per cent of the 52 irrigated pastures studied in
1948 were being grazed by dairy cattle. This situation seems logical
since dairy cattle numbers are fairly uniform and large quantities of
good forage are needed throughout the entire summer. Sheep numbers on the other hand usually decline after the peak production occurs on non-irrigated pastures when the lambs are marketed. Beef
cattle operations also Fit quite well with non-irrigated pasture produc-

tion since calves are usually weaned shortly after the peak of the
forage production.

Description of forage and location
Seed mixtures used for irrigated pastures are different from
those used for non-irrigated pastures. Nor does the forage remain in
the percentage in which it was mixed in the initial seeding. Grass
growth is stimulated by nitrogen fertilizers and legumes are helped

by phosphates and sulfur. A farmer is constantly faced with the
problem of correcting his balance of legumes to grasses. As the
stands become older the grass usually wins over the legumes unless
extreme care is used in the fertilizer and management practices.

Farmers were asked to name the plants that made up their
pasture forage. Fifty pastures had Ladino clover in the mixture and
the two remaining pastures had white Dutch clover instead (Table 7).
The two dominant grasses in the pastures were perennial rye grass
and Alta fescue. It appeared that most farmers were trying to maintain a one-to-one ratio of legumes to grasses. Farmers fear livestock
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Table 7. KINDS OF FORAGE IN 52 IRRIGATED PASTURES
(\Villamette Valley, Oregon, 194S)

Kind of forage

Number of
pastures
reporting

Ladino clover
White dutch clover
Perennial rye grass
Alta fescue
Orchard grass
Meadow foxtail
Other (including above kinds)
Total

50
6
36
29
9

Per cent ot
forage
43
2
19
16

2

7

4

19

14

52

100

bloat from pastures made up almost entirely of clover. In a balanced
mixture clover predominated in the early season and the grasses in
the late season.

Most irrigated pastures were found on either river bottom or
well-drained valley soils (Table 8). Only a few pastures studied
Table 8. NUMBER OF IRRIGATED PASTURES STUDIED BY SOIL CLASSES
(Willamette Valley, Oregon, 1948)

Soil class

River-bottom
Well-drained valley
Poorly drained valley
Hill

Total

Number of
pastures
22
23

4
3

52

were on poorly drained valley soils and most of these pastures were
in irrigation districts. Three of the 52 pastures studied were on hill
soils. Some of the river-bottom pastures were located in the general
area of hill soils but the land being irrigated was that alluvial soil
deposited along the stream banks.

Establishment
COST OF ESTABLISHMENT: The average total cost of establish-

ing irrigated pastures on the 1948 price level was $46.80 per acre
(Table 9). The fields were gone over an average of seven times in
seedbed preparation. Twenty-eight of the pastures were irrigated in
the process of establishment. Seven others received special prepara-
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Table 9. COST OF ESTABLISHING 51 IRRIGATED PASTURES' AT THE
1948 PRICE LEVEL
(Willarnette Valley, Oregon)

Item of expense

Labor (7.8 hours)
Tractor, truck, horse
Irrigation equipment
Other equipment

Average
cost
per acre

Per cent

$ 8.50

18

$ 3.20
4.80
1.60

Total equipment cost

$ 9.60

Fertilizer, manure, lime

$ 5.80

Seed

Power, water, spray

20

9.50
2.30

Total supply cost
Taxes on land
Interest on land at 4 per cent per year
Total land charge
Fence charge

$17.60

$1.70

4

TOTAL COST

$46.80
12.60

100

Less total net credits
NET COST OF ESTABLISHMENT

Other Factors
Acres per field
Average years required to establish
Number of pastures irrigated
Times over in preparing a seedbed
Establishment costs were not obtained on one pasture.

38

$ 2.20
7.20

20

$ 9.40

$34.20
13

.8
28
1

tion for irrigation but were not irrigated. Costs affected by irrigation
were labor, equipment, power and water. The average cost of irrigating the 28 pastures during establishment was $16.90 per acre. Irrigation during establishment was not as heavy or expensive as it was
after the pasture had been established. Spread over 51 pastures the

average cost of irrigation was nearly $10 per acre. Sprinkler and
flood systems were combined in this average.
Some pastures were under full grazing the first season of estab-

lishment. Most of these pastures were fall seeded. The $9.40 land
charge shown in Table 9 is lower than it would be if all pastures
were established in one year. The average 1948 value placed on
irrigated pastures by farmers was $256 per acre.
Small crops of hay, silage, volunteer grain, seed, or light grazing
were harvested from 28 pastures during establishment. The cost of
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harvesting these crops does not appear in the table. Only the net
value of the products after deducting expenses appears as net credits.
These net credits averaged $12.60 per acre. Deducting these credits
from the total cost of establishment leaves a net cost of $34.20 per
acre.
METHODS OF ESTABLISHMENT: In this study the most common

method of establishing irrigated pastures was to prepare the seedbed
and seed in the spring (Table 10). This provides a relatively clean
seedbed and allows some fall grazing.
Table 10. METHODS OF ESTABLISHING 40 IRRIGATED PASTURES
(Willamette Valley, Oregon, 1948)

Method of establishment

Items

Number of pastures
Times over seedbed

Per cent of pastures irrigated
Times pastures receiving Water
were irrigated
Years required to establish

(usual)
Total cost of establishment per
acre
Value of net credits per acre
Net cost of establishment per
acre

Plow and
seed in
spring

Plow and
seed in
summer
or fall

Summer
fallow and
seed in
summer
or fall

26

7

7

7

8
43

8
57

62

3.7

4.8

0

$53.70
$11.40

$33.90

$59.40

$ 4.10

$ 2.50

$42.30

$29.80

$56.90

Two other methods are important enough to mention. One is
the practice of plowing and seeding in the summer or fall. It is
often possible to start grazing the next spring or early summer under
this system. Summer-fallowing one season prior to seeding in the

summer or fall was done on seven pastures. This method gives a
clean seedbed but results in the loss of the use of the land for one
year. The summer failoweci, fall seeded stands have only the fall
through spring period in which to grow. The spring seeded stands
have one full year to become established but where the land is full of
weeds it will not provide as clean a seedbed as the summer fallowed
land.

A lower percentage of the pastures plowed and seeded in the
summer and fall, after a crop, received water during establishment
than did the pastures established under the other two methods. Those
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pastures receiving water in this group were irrigated fewer times as
well. Due to the nature of establishment these pastures could not be
prepared until a crop had been harvested and, therefore, irrigation
started late. Lower land charge and irrigation costs meant that these
pastures cost less to establish. Recommended practices are detailed
in OSC Extension Bulletin 713.

Production on irrigated pastures
Unharvested or ungrazed feed left on the pasture was not included in the determination of yields. Yields were not adjusted downward where there was evidence of close grazing that may have harmed the production the following year. Allowances were not made for
the fact that some pastures were overgrazed during the pasture season and, thereby, did not yield as much forage as they could under
good grazing practices. The study attempted to measure the amount
of forage removed by grazing and in the form of hay and silage. In
other words, the study tried to measure forage utilized and not forage
production potential.
By the above method of measurement, the mean average yield

of all irrigated pastures in 1948 was 4,733 pounds total digestible
nutrients per acre (one ton of hay is about equal in feed value to
1,000 pounds TDN). The mean average, although possibly as good
as any single measure of the yields of irrigated pastures, certainly is
tempered by the distribution of the yields (Table 11). The range in
Table 11. DISTRIBUTION

OF

IRRIGATED PASTURES ON BASIS OF FEED

OBTAINED PER ACRE
(Willamette Valley, Oregon

YieldTDN per acre'
1,000- 1.999
2,000- 2,999
3,000- 3,999
4,000- 4,999
5,000- 5.999
6,000- 6,999
7,000- 7,999
8,000- 8,999
9,000- 9,999
10,000-10,999
11,000-11,999

Total pastures
Average yield: 4,733 pounds TDN

1948)

Number of
pastu res
2
9
12
12
3

6
3

2
52

'One ton of hay is about equal in feed value to 1,000 pounds total digestible nutrients

(TDN).
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yield is tremendous, ranging from 1,300 to 11,100 pounds TDN per
acre. Thus it is evident that irrigation alone does not guarantee high
yields; but that irrigation does unlock the gateway through which
high yields can be attained.

Irrigatçd pasture costs, 1948
ITEMIZED COSTS: The total cost of producing irrigated pas-

ture feed in 1948 was almost $65 per acre (Table 12). Nearly ten
hours of labor per acre were spent irrigating, fertilizing and caring for the pasture. For all systems, irrigation equipment costs, including repairs, depreciation, and interest on investment in the
Table 12. COSTS ON 52 IRRIGATED PASTURES
(Willansette Valley, Oregon, 1948)

Average
Item of expense

cost
per acre

Labor (9.6 hours)
Tractor, truck, horse
Irrigation equipment

$10.40

Total equipment cost
Fertilizer, gypsum, lime

$13.50

Other equipment

Manure (3.2 tons)

Seed and spray
Power and water
Total supply cost

Per cent
16

$ 1.70
10.50
1.30
21

$ 6.70
7.20
.10

7.00
32

$2 1.00

Taxes on land
Interest on land ($256 at 4 per cent)
Total land charge
Fence charge
Stand depreciation

$ 3.00

$ 4.50

7

TOTAL COST

$64.80

100

Less net value of hay and silage
NET COST

10.20

$13.20

20

$ 2.20

3

540
$59.40

Other Factors
Acres per field
Pounds of fertilizer elements applied per acre (N-P50,.K5O)
Number of times irrigated
Length of irrigation period (days)

Length of main pasture season (days)
Animal Units per day per acre
Total animal Unit days per acre
Pounds of TDN per animal unit day
Per cent of animal units being dairy cows

19

45.54.29

7.4
104
206
1.9
419
10.6
51
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equipment averaged $1050 per acre. Equipment costs combined with
power, water and labor charges averaged $23.90 or 37 per cent of the
total cost. A more complete discussion of method of irrigation will
be presented later.

Compared with other types of pasture, irrigated pastures received heavy applications of fertilizers. The average value of all
fertilizers applied in the study was $13.90 per acre. The fertilizer
equivalent per acre was about 48 pounds nitrogen, 54 pounds phos-

phate (P205) and 29 pounds of potassium (K20). This does not
mean that all farmers applied fertilizer in this proportion. Included
in the $13.90 fertilizer expenditure is the cost of some lime and gypsum (CaSO4).

Land charges of $13.20 per acre account for one-fifth of the
pasture costs. The stand depreciation charge of $4.50 per acre represents the proportion of the establishing cost that is assigned to
the 1948 crop year.
Fif teen farmers cut hay and six harvested silage from irrigated
pastures. Three-fourth ton-hay-equivalent per acre was cut from the
pastures involved. Hay and silage amounted to 0.3 ton-hay-equivalent

averaged over all pastures and were valued at $5.40 per acre after
allowance was made for harvesting. The net cost per acre of pasture
after deducting the credits amounted to $59.40 per acre.
There were 4.4 ton-hay-equivalents of feed per acre grazed by
livestock and an additional 0.3 ton removed as hay and silage. The
net cost of grazed feed was $59.40 per acre or pasture feed cost of
$13.50 per ton-hay-equivalent or 1,000 pounds TDN.
COMPARISON OF Low, MEDIUM, AND HIGH YIELDING IRRI-

GATED PASTURES: The unit cost of feed obtained from low yielding

irrigated pastures is more than two and one-half times that obtained
from high yielding pastures$23.70 compared with $9.20 per 1,000
pounds TDN (Table 13). There is more to high yielding pastures
than a means of obtaining low-cost feed per unit. Much feed is produced on a small acreage an important consideration in the Willamette Valley where pasture land is relatively expensive and where
dairy farms are small. Further, it is significant in view of the fact
that a great deal of this feed is produced during the dry season when
little other pasture feed is available.
The high yielding pastures had a longer grazing season than the

low yielding ones-234 compared with 187 days. More feed was
obtained per day of grazing also-30.7 compared with 12.8 pounds
TDN per acre per day.
The high yielding pastures received moi-e manure, lime and
gypsum. There was little difference in the applications of commercial
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Table 13. Low, MEDIUM, AND HIGH YIELDING IRRIGATED PASTURES
(Willamette Valley, Oregon, 1948)

Total digestible nutrients per acre
5,000 and

Less than
3,500

Items

Number of pastures
Pounds TDN per acre pastured
Total pounds TDN per acre
Days in main pasture period
Pounds TDN per pasture day
Animal units per day

Age of pasture (years)
Hours labor per acre
Tons of manure per acre

Pounds lime, gypsum per acre
Pounds commercial fertilizer per

acre (N-P,O)

Number times irrigated
Distribution of pastures by soil
types:
River-bottom soils
Well-drained valley soils
Poorly drained valley and hill
soils

Total cost per acre
Net cost per acre
Net cost 1,000 pounds TDN
pastured

(low)

over

3,500-4,999

(high)

(medium)

17

18

17

2,400
2,587

3,779
4,228

7,195
7,415

187
12.8
1.4

4.0
8.4
2.4

198
19.1
1.7

4.7

234
30.7
2.6
4.0
10.0
4.3

150

10.3
3.1
153

304

17-26

18-30

152

7

8

7

7

8

8

5

7
10

2

5

0

$60.10
$56.80

$64.30
$55.90

$70.20
$65.90

$23.70

$14.80

$ 9.20

fertilizer. All groups of pastures were comparable in regard to soil
types and number of irrigations, though no information was obtained
as to the amount of water applied.

Factors affecting yields and costs of irrigated pastures
SIZE: The small pastures received better care and produced
more forage than large pastures. The cost per 1,000 pounds of feed
produced was $12.30 for small pastures, $14.30 for medium sized
pastures and $14.10 for large pastures. It appears that some farmers
were very dependent upon their small pastures. They irrigated the
pastures more times and applied more fertilizer to them. Quite likely
they did a better job of management in other respects as well. The

cost per acre was higher but the extra yield obtained justified it.
AGE: The oldest irrigated pasture studied was 16 years old.
Two pastures were 10 years old; several pastures were seven or
eight years old. Within these limits, the older pastures were as productive as the younger ones. The production on older pastures was
maintained at no higher cost for fertilizers, nor were they irrigated
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more times. This is not to deny that irrigated pastures eventually
run out of more desirable plants. It does indicate some flexibility, in
respect to age. That is, by balancing fertilizer applications and by
reasonably good care the useful life of a pasture can be prolonged.
However, it may be desirable to rotate pastures across the irrigable

land before the yield has fallen off materially. By this means the
soil-building feature of pastures can be extended to more land.
SOIL: Most of the irrigated pastures in the study were equally
divided between river bottom or well-drained valley soils. The two

soil groups were comparable on yield and cost. The few pastures
found on poorly drained and hill soils yielded about one ton per
acre lower than pastures on the more common soil groups.
FERTILIZER: Irrigation of pastures in the Willamette Valley

is accompanied by greater applications of fertilizer than found on
most non-irrigated crops. All but four of the 52 irrigated pastures
studied received fertilizer in some form in 1948. Manure was applied
to over half of the pastures and lime or gypsum was applied to less
than half of the pastures. Thirty per cent of the pastures received
commercial fertilizer, manure and lime, or gypsum combined. For all
pastures, the average cost for all fertilizers was $13.90 per acre
$7.20 manure, $6.70 commercial fertilizer, lime and gypsum (Table
12).

In addition to the 1948 data, information was collected on fertilizer practices in previous years. Most farmers followed the recommended practice of applying superphosphate with manure. The rates
of commercial nitrogen application were often low. Over the life of

eight pastures that were over one year old, no fertilizer had been
applied except superphosphate or gypsum. The average yield for
these pastures was only 3.4 ton-hay-equivalent.
IRRIGATION: Most of the irrigated pastures in the Willamette
Valley are irrigated by sprinklers (Table 14). Most water is obtained
from shallow wells and nearby streams. Some land has been leveled
for flooding on a limited amount of land in irrigation districts. Nine
pastures were studied where water had to be pumped and piped from
ditch or stream before they could be flooded.
There was little difference between irrigating methods and the

number of times irrigatedan average of seven times. Farmers,
who flooded directly from ditches, spent about four hours per acre
compared with about six hours per acre for the other two systems.
Farmers who flooded directly from ditches had practically no investment in irrigation equipment. Those who pumped and flooded had
an average investment of $74 per acre in pumps and pipes. Those who
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Table 14. METHODS OF IRRIGATING 51 PASTURES'
(Willamette Valley, Oregon, 1948)

System of irrigation
Flood
di rectiv

Items

Number of pastures
Number times irrigated
Length of irrigation season (days)
Hours of labor per acre
Value of irrigation equipment
per acre (depreciated)
Cost of irrigation per acre
Labor
Irrigation equipment

Power and water
Total
Total pounds TDN per acre:
All flooded pastures
All sprinkled pastures

from
ditches

Pumpflood

Sprinkler

9

8

34

6.8
98

7.2
104
10.0

7.6
106

6.0

$74

$4.50

$ 7.20

.10
3.80

8.20
6.90
$22.30

$8.30

10.7

$105

$ 6.90
13.80
7.80
$28.50

4,524
4,753

One pasture not included because two methods were used.

sprinkled had invested an average of $105 per acre in pumps, pipes,
and sprinklers. Investment is reported on the 1948 depreciated value.
If one were wanting to buy the same equipment new it would cost
more than the values indicated.

The average charge for the use of the equipment, interest at
4 per cent, depreciation and repairs, was $13.80 per acre for sprinkler
system, $8.20 for the pump-flood system, and practically no charge
for the flood system. Power and water charges were about one-half
as great for the flood system as for the other two systems. In case of
flooding, the charge was mostly for water whereas in sprinkling the
charge was mostly for power.

The total annual cost of irrigating by sprinklers was $20 per
acre greater than it was under the flood system. The pump-flood
method was also less expensive than sprinkling. The average yield
per acre was about the same under both the sprinkler and flood
methods.

A common statment is that if one waits until the pasture needs
water before starting irrigation, it is already too late. Some farmers
felt that it would have been to their advantage to have started irrigating earlier than they did. On the other hand, some pastures yielded
well in spite of late starting dates. Rainfall, soil, forage, cover, water
table, and river flooding are all factors that determine proper starting
dates in irrigation. June 1 was the most common date mentioned for
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the start of irrigation in 1948. Forty per cent of the farmers gave
this as their approximate starting date. Of the 52 pastures, irrigation
was started on only four prior to May 15 and on only seven pastures
after June 15. Most pastures were irrigated once in September. The
average irrigation season was 104 days.
No accurate measurement was made of water application. Nuniber of times irrigated, length of irrigation season, and water charge

while associated with amount of water appliedare not accurate
measures of it. These imperfect measures of water application, together with data from a subsequent study, indicate a wide variation
in the rate of water application. Although it appeared that yields
increased with rate of water application the data do not allow very
precise statements on the matter. It appeared that some pastures
could have economically utilized more water than they obtained. On
the other hand, some pastures received more water than could be
economically justified. If better management practices had accompanied these heavy irrigations, quite likely some would not have proved
to be excessive.

Seasonality of grazing
Figure 3 shows the distribution of animals on irrigated pastures
Animal unit
per acre

2.0-

1.5-

1.0-

0.5-

Jan.

Feb.

Mar.

Apr.

May June July

Aug.

Sept. Oct.

Nov. Dec.

Figure 3. Animal units of livestock per acre grazing on irrigated
pastures (Willamette Valley, Oregon, 1948).
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throughout the year. The number of livestock remains high from
May through to September, right through the critical pasture period.
This graph does not show how much feed was obtained from
pasture. Figure 4 does that. Note that the utilization of feed is not
Standard cow days

per acre per day
2.0-

---- Hay and silage

1.5

1.0

0.5-

I

Jon.

I

Feb.

F

Mar.

I

Apr. May

I

I

,June July

1

I

Aug. Sept.

Oct.

Nov.

Dec.

Figure 4. Amount of feed removed from irrigated pastures expressed

in standard cow days per day' (Willamette Valley, Oregon, 1948).

so even during the entire season. In May and June surplus hay
and silage were harvested. As the summer wears on it becomes
evident that the livestock are not getting as much feed as they did
earlier in the season even though considerable feed is obtained.
Dairymen increase the amount of barn feeding as the season progresses. Part of it is due to the fact that there is less feed on the
pasture. A minor reason may be that, in spite of the high quality pasture feed, the livestock are looking for a change in ration. The curve

drops rapidly in September and October due to the fact that most
of the cattle were taken off in these months.
One standard-cow-day equals 16 pounds TDN and is about the amount of feed eaten
per day by a 1,000-pound cow producing 300 pounds butterfat per year. Standard-cow-days
and animal-unit-days are somewhat comparable. The shaded areas represent feed removed in
the form o6 hay and silage.
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Management practices
For each month of the pasture season, farmers were asked to
estimate the per cent of the forage grown that was eaten by livestock.

This was a difficult thing for them to do and the results obtained
could only be viewed as an indication of how close to capacity the
pastures were grazed.
Some pastures received considerable fertilizers, appeared to

have a fairly intensive irrigation program, were on good soils and
still the production from the pasture was average or less. An examination of the balance of livestock to forage production indicates in
a few cases that some feed went to waste. More prevalent, however,
was the appearance that grazing was too heavy, particularly at the
beginning of the grazing season. The study indicates that the livestock ate all the forage that grew nearly every month on some of
these pastures. Thus it is reasonable to assume that the pastures were

stocked too heavily, that the plants were kept so short that little
growth was possible in spite of good attention in other respects.

The practice followed on one very productive pasture seems
logical. The pasture was divided into several sections. The cows were
not turned into a section until there was a fairly heavy growth. The

cows "mowed" the section off in a matter of two or three days. As
soon as the cows left for another section, the sprinklers were turned
on and the droppings were washed into the soil for immediate benefit.

Grazing was heavy on this pasture, but not all over the pasture at
the same time. If a farmer finds that he does not have enough pasture
even for this type of grazing, he should hold the cows off and barn

feed them for a few days until the pasture is ready for another
cycle of rotation.

Ufilizaf ion of Pasture by Various Kinds of Uvesfock
Grazing beef cows and calves on improved non-irrigated pastures
Many non-irrigated pastures studied had steers on them, but
generally steers comprised only a small percentage of the animals
grazed. More typically, the beef animals grazed were cows with
calves. Fourteen pastures in the study were used this way.
The cows grazed an average of 216 days on these pastures and
the calves were on about one month less time (Table 15). The calves
gained an average of 1.54 pounds per day. Based on the performance
of these animals the average pasture would yield 328 pounds of cow
and calf gain per acre. Total pasture costs were 6.9 cents per pound
of gain.
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Table 15. FOURTEEN IMPROVED NON-IRRIGATED PASTURES GRAZED
PREDOMINANTLY BY BEEF Cows AND CALVES
(Willamette Valley, Oregon, 1948)

Item

Average

Number of days on pasture:
Cows
Calves

216

Calf gain per day (pounds)
Total gain per acrecalves and cows (pounds)
Total pasture cost per acre
Total pasture cost per pound of gain (cents)

187
1.54
328

$22.70
6.9

Pasture cost may be the major cost where steers are bought in
the spring, grazed during the summer and sold in the fall; but under
the cow-calf operation the cow must be fed and cared for during the
entire year. Some of the gain on the cows made while on pasture may
be lost during the winter feeding period in the maintenance of the
animals. Therefore, all the gain shown in the table above was not
marketable although it was produced on the pasture. In an effort to
reduce the winter feed bill some farmers have tried to extend the
pasture season. Heavier fertilization and care to prevent overstocking
in wet weather is required where this is done. Winter grazing is
limited primarily to the well-drained soils.

Grazing sheep on improved non-irrigated pastures
The average grazing period for ewes on 14 pastures studied
was 294 days (Table 16). Ewes grazed on some pastures the year
around. The lambs are normally sold or removed in July and August
when the carrying capacity of the pasture falls off.
While on pasture lambs gained an average of 0.38 pounds per

day. On the basis of the average performance of all pastures, 221
Table 16. FOURTEEN IMPROVED NON-IRRIGATED PASTURES GRAZED
PREDOMINENTLY BY SHEEP
(\Villamette Valley, Oregon, 1948)

Item

Average

Number of days on pasture:
Ewes
Lambs

Lamb gain per day (pounds)
Total gain per acre (pounds)
Total pasture cost per acre
Total pasture cost per pound of gain (cents)

294
167
.38
221

$22.70
10.3
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pounds of gain were produced per acre at an average cost of 10.3
cents per pound of gain. In addition to weight gain, wool was produced by the ewes.

Beef cow-calf vs. ewe-lamb operations on non-irrigated pastures
The average farm price in Oregon for beef cattle in 1948 was
20.3 cents per pound. It was 22.8 cents per pound for lamb and
48 cents per pound for wool.' Using these prices the total value of
product from the beef-cow-calf operation on improved non-irrigated

pasture was $67 per acre. It was $60 per acre for pastures grazed
by ewes and lambs. However, the ewes grazed longer on pasture
than did the beef cows-294 days compared with 216 days. In order
to study completely the advantage of grazing sheep and lambs on
improved non-irrigated pasture compared with grazing beef cows
and calves additional information on the entire year's operation for
both kinds of livestock would be required. This information was not
obtained. The data do suggest, however, that both types of livestock
were somewhat comparable in profitability.

Grazing beef steers on irrigated pastures
Most beef animals grazing on irrigated pastures in this study
were beef steers. Four pastures were used primarily by this type of
livestock. The grazing period was 159 days per steer (Table 17).
Table 17. Foua IRRIGATED PASTURES GRAZED PREDOMINENTI.Y BY
BEEF STEERS
(Wiltaniette Valley, Oregon, 1948)
I tern

Number of days on pasture per steer
Steer gain per day (pounds)
Total gain per acre (pounds)
Total pasture cost per acre
Total pasture cost per pound of gain (cents)

Average
159
1.72

613

$64.80
10.6

Steers were added and taken off at different times during the season.
An average of 2.2 steers per acre was carried with the average steer

gain being 1.72 pounds per day. On the basis of the performance
of these animals, the average irrigated pasture yielded 613 pounds of
beef per acre. The average total pasture feed cost was 10.6 cents per
pound of gain.
tuje.

' Agriculturol Prices, Bureau of Agricultural Economics, U. S. T)ei'artment of Agricul-
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With the value of beef being at least twice the cost of the pasture
feed required to raise it, it appears that buying steers in the spring,
grazing them on irrigated pasture, and selling them in the fall is a
profitable operation. But the supply of steers is usually short at the
beginning of the pasture season since those people who have wintered
their steers at considerable expense have done so to take advantage of

cheap feed on the range. On the other hand, many grass-fat cattle
go to market from the ranges in the fall. It is possible that the steers
fed on irrigated pasture would bring no more per pound in the market in the fall in good condition than they cost per pound in poorer
condition in the spring.
In spite of the two drawbacksdifficulty of getting steers in the

spring and unfavorable seasonal trend of beef pricesfeeding beef
steers on irrigated pasture was a successful venture under the 1948
cost-price relationships.

Irrigated and improved non-irrigated pastures for dairy
program
The cost of pasture feed is not the only consideration in judging

the relative desirability of irrigated or non-irrigated pasture for
dairy cows. Since supplemental feeding also occurs, the total cost of
feed from all sources and the milk production per cow should also

be considered. In this study, the average production per cow was
about the same month by month under both systems. When nonirrigated pasture yields began to decrease, dairymen added supplemental feed and maintained milk production quite comparable with
dairymen having irrigated pastures. The total cost of feed including
pasture per cow for the six-month period was about the same under
both pasture systems, but there was considerable variation in costs
during different months.

During the early pasture months, May and June, the average
amount of feed from pasture was about the same per cow under both

systems (Figure 5). As the season progressed, the cow on nonirrigated pasture obtained less from pasture and required more sup-

plemental feed. On the other hand, the cow on irrigated pasture
received a much higher proportion of her feed from pasture during
the late pasture season.
In spite of the importance of pasture feed in the cow ration,
supplemental feed was the largest part of the feed bill even on irrigated pastures (Figure 6). Because of lower pasture costs per unit
of feed from non-irrigated pastures, the total feed bill per cow in
the early pasture months was less on these pastures than it was on
the irrigated pastures. As expensive supplemental feed was substitut-
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Total Diqestable Nutrients Per Cow
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Figure 5. Amount of pasture and supplemental feed consumed per
cow during the pasture season. Twelve irrigated and 13 non-irrigated
pastures grazed continuously from April 1 to October 31, 1948
(Willamette Valley, Oregon).'
pasture

ed for pasture feed, the cost of feeding a cow on non-irrigated pas-

tures rose. By October, the total feed cost on the non-irrigated
pasture system was much higher than it was on the irrigated system.
The average amount of feed consumed during this six-month
pasture period was little more than 3,000 pounds TDN (3 ton-hay-

Table 18. TOTAL AMOUNT AND

COST OF PASTURE AND SUPPLEMENTAL FEED PER Cow
-

(Twelve irrigated and 13 improved nori.irrigated pastures used continuously
from May 1 to October 31, 1948, in Willamette Valley, Oregon)

Total pounds TDN feed per cow
Total feed cost per cow
Cost per 1,000 pounds TDN feed
-

Improved
nonirrigated
pasture

Irrigated
pasture

3,166
$83.60
$26.40

$7940

3,104
$25.60

i From May to November the amount of feed the dairy cow obtained from non-irrigated
pasture decreased considerably. The amount of feed from irrigated pasture also decreased
during the pasture season, but tlse rate of decrease was not nearly as rapid. The total amount
of feed required per cow remained at approximately the same level throughout the pasture
season. Milk production per cow was practically the same on both pastures.
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Total Feed Costs Per Cow
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Improved non-irrigated pastures
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I

I

Figure 6. Cost of pasture and supplemental feeds. (Data from 12

irrigated and 13 non-irrigated pastures grazed continuously from
May 1 to October 31, 1948, Willamette Valley, Oregon).'

equivalents) per cow under both systems (Table 18). The cost of
feed from all sources was $83.60 per cow for non-irrigated and
$79.40 per cow for the irrigated pasture system. For both systems
the feed cost was about $26 per 1,000 pounds TDN during the sixmonth pasture season.
Less labor during the latter part of the pasture season was used
in feeding supplemental feed to cows on irrigated pastures. Offsetting
this is the fact that the month of April was not included in this comparison. The non-irrigated pasture system provides cheaper feed in
April.

Feed in the amounts shown in Figure 4 was charged as follows: Non-irrigated pasture, $7.50 per 1,000 pounds TDN; irrigated pastures $13.50; and supplemental feeds at 1948
farm prices. On these bases, the total feed bill pci- cow on the irrigated pasture system was
higher in the earlier part of the pasture season and lower in the later part than it was ott the
non-irrigated pasture system. The cost of feed from all sources (pasture and supplemental)
during the six-month period was about the same under both pasture systems (see Table 7).
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Conclusions
Considerable progress has been made in pasture improvement in
the past 20 years. The wide range in production found on the various

pastures, both irrigated and non-irrigated, is indicative that many
pastures are not producing to capacity. It is difficult to point out
precisely why these differences occur. Good management appears to
be the key to solution of the problem. For example, heavy applications
of fertilizer may be wasteful if livestock are not rotated properly or,
in the case of irrigated pastures, if water applications are not adequate.

By the application of good management practices as outlined in
Oregon State College Extension Bulletin Number 713, production on
most pastures can be increased considerably with an accompanying
reduction in forage costs.

Appendix
Procedure for computing yields
The feed requirement for each group of livestock on pasture
was computed from data obtained from farmers. These data, cover-

ing the year 1948, were obtained by trained enumerators. In the
case of dairy cattle, the data included: number of days on pasture,
amount and test of milk produced, average weight of cows, changes
in weights, number of cows under five years, freshening dates, and
amount and kind of feed provided in addition to pasture. In about
50 per cent of the cases, data were taken from Dairy Herd Improvement Association books.
For livestock other than dairy cows, data obtained included: the

number of days on pasture, the kind and amount of feed received
from source other than pasture, weight of the animals going on the
pasture and coming off, and dates that lambs and calves were dropped.

Morrison's Feeding Standards were used to compute the feed
requirements in terms of total digestible nutrients (TDN).
The amount of feed that was obtained from the pasture was
computed by subtracting the TDN of hand feeding from the total
TDN requirements of the animals. Thus the yield of the pasture was
a residual expressed in total digestible nutrients. In some sections of
the bulletin, this figure has been converted to ton-hay-equivalents on
the basis of 1,000 TDN per ton-hay-equivalent.
The following illustrates the method used. A 1,000-pound cow
producing 30 pounds of 4 per cent milk daily would require about
17.5 pounds of TDN per day by Morrison's Feeding Standards. If
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six pounds of grain were fed per day, 4.5 TDN would be supplied
by hand feedingleaving about 13 TDN per day to be furnished by
the pasture. An acre of pasture that would carry two cows, similar
to the example above, for 180 days would produce 4,680 TDNf or the
feed equivalent to about 4.7 tons of hay.
The attempt in this study was to measure the amount of forage

removed, and not necessarily the total amount of forage available.
Thus, it is possible for two pastures of equal productivity to be reported at different yields. This occurs where one pasture was grazed
to capacity and where feed was wasted or left on the other pasture.
In general, however, the pastures were grazed to near capacity according to the stockmens' comments. The amount of forage removed each month by grazing was not necessarily produced that
month. This was often the case on non-irrigated pastures where beef
cattle and sheep were grazed. Some of the forage that was produced
in the good growing months of May and June was actually not eaten
until later in the summer when the pasture was growing very little.

Procedure in handling beef cows and calves
The recommended Morrison's standards for maintaining beef
cows were used. Additional TDN's for weight gain were considered
only insofar as the cow may have been reported as being larger at
the end of the pasture period than at the beginning.
Morrison's standards recommended an additional 4 pounds TDN
over maintenance per day for nursing beef cows. This amount was
added per day for three months before and four months after calving.
Adjustments were minor for the period prior to calving.

The extra 4 pounds TDN were added over the entire fourmonth nursing period, since when the milk flow is reduced the calf
will eat more from pasture to compensate for it. No TDN requirement was figured for calves until they were 300 pounds in weight.
The extra TDN for cows compensated for this.

Procedure in handling ewes and lambs
The minimum daily requirement for the weight of the ewe (as
given in Table 111-12 of Morrison's Feeding Standards) plus 0.1
TDN was used as the maintenance figure for dry ewes. The recommended requirement rorn this same table was used for a period of
four months prior to lambing. The "dry maintenance" figure was
doubled for a period of four months following lambing to take care
of the additional feed necessary for the nursing ewe and her lamb.
This procedure was used since it was easier to obtain than trying to
calculate feed requirements for a nursing ewe and her lamb. The two
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methods give similar results. After the lambs reached four months
of age, the feed requirement was computed separately for the lamb
and for the dry ewe.

Procedure for computing costs
All labor used directly on the pasture was charged at the rate
specified by the farmer. Tractor and truck costs were based on
average rates for the time used. Charges for other equipment include interest, depreciation, and repairs. Where the equipment was
used on other crops, only that portion of the total cost corresponding
to the amount of use on pasture was charged to the pasture. Irrigation charges included cash expenses for power and water as well as
equipment charges. Interest on the investment in land was charged
at the rate of 4 per cent on the individual farmer's estimate of the
1948 land value. Taxes were charged in the amount actually paid.
Stand depreciation charges were computed by dividing the total net
establishing cost by the expected years life of the pasture. The basis
for the fencing charge is explained below in detail.
Hay and silage removed were credited to the pasture on the
basis of the value of the standing forage. Therefore, the cost of removing the forage was not included in the pasture costs. The net
cost of pasture was obtained by subtracting the net value of the hay
and silage from the total pasture costs.

Fencing
Due to lack of adequate data in some cases, and to unusual
situations in others, the actual costs for fencing were not computed
for each pasture. Instead, an annual fenciiig charge, based on some
construction costs obtained in part from this study as well as from
other sources, was made against the individual pastures. The amount
of the charge depended on the kind of material in the fence and the
size of the field. All yearly fencing charges were based on the 1948
price level and included: Interest on the investment at 4 per cent,
depreciation on posts and wire, an average figure for labor and repairs, and in the case of electric fences, a charge for electricity.
In addition to the type of fence, the per acre cost of building or
maintaining fence is dependent to a large extent to the size and shape
of the field. Using the average figures of the study, the annual fencing cost would be $2.60 per acre for a square 10-acre field compared
with $1.10 per acre for a square SO-acre field.
The average rates used to determine the annual fence charge

were as follows: woven wire fence with barbed wire on top, 22
cents per rod ; four-strand barbed wire, 16 cents per rod; and electric
fence, 12 cents per rod.

