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Irrigated Pastures for Dairy Cattle

N adequate feed supply is necessary for successful dairy-
ing. Succulence and palatability in the ration are quite as

important as the proper amount of digestible protein and total
digestible nutrients.

Good pasture is the most satisfactory and usually the most
economical feed for dairy cattle. In addition to being a palata-
ble and succulent feed it is an excellent source of proteins,
carbohydrates, minerals, and vitamins.

A study of the literature indicates that the maintenance,
improvement, and management of our pasture land is the most
neglected phase of American agriculture.

Practically all pastures that have been utilized for some
time can be improved by fertilization with phosphates and lime.
Both the quality and quantity of the pasture is improved by
fertilization.

The productiveness of pastures can be improved by feat-
ures of good management such as division of the pasture into
small areas and frequent rotation of the cattle from one area to
another.

Irrigation gives promise of greatly expanding satisfactory
pastures for dairy herds in the Willarnette Valley.



SUMMARY

This bulletin presents the results of pasturing 11 acres of irrigated
Ladino clover. Dairy cows were used as the grazing animals.

The pasture is growing on land that had not produced a crop for
several years. From being a liability it has been made to produce a net
return of about $46 an acre for the season. With all costs taken into con-
sideration these returns are equivalent to about 30 percent interest on the
$150 per acre investment.

Ladino clover will grow luxuriantly on poor soil under irrigation.
Because of its shallow root system, however, it needs a large amount of
water.

The stand is apparently not thinned by extremely heavy pasturing.
It is thicker now than at the end of the 1928 season.

Some difficulty has been experienced with cows bloating on this
pasture.

Production costs are considerably lowered below the barn-feeding
cost when animals are kept at a corresponding plane of production on
pasture.

The milk production on pasture will not decline as rapidly during
July, August, and September as it does under average Willamette Valley
conditions.

With irrigated pasture, milk production can be maintained at a
fairly constant level during the late summer at a lower cost than it can be
produced in winter.

Because of the inconvenient location of the pasture it was neces-
sary for the cows to walk an average of four miles a day in going to and
from the pasture.

During the 1929 season the 11* acres of Ladino clover were pas-
tured a total of 7,032 cow days. This is an average of 42.1 cows per day for
the 1l- acres, or 3.74 cows per acre for the pasture season of six months.

The pasture return was equivalent to 17 pounds of alfalfa hay, or
10 pounds of alfalfa and l9 pounds of corn silage per cow per day.

With alfaifa hay at $10 per ton and corn silage at $7 per ton, the
value of the pasture per cow per day in feed saved was 11.77. The cost of
the pasture per cow per day was 4.39, or a net return per cow per day of
7.38'. This is equivalent to a return of about $46 per acre for the pasture
season.

This pasture is worth even more than the figure indicated since
its value was determined on a total-digestible-nutrient basis without regard
to its superior value as a source of succulence, its high percentage of good-
quality proteins, and its high mineral and vitamin content. These latter
are important considerations in determining the value of a feed for dairy
cattle not only for lactation, maintenance and gain in weight, but also for
physical well-being and breeding efficiency.
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Two views of the dam constructed in Oak Creek, near Corvallis, Oregon, from which
water was flowed by gravity to irrigate Ladino clover pasture. Upper view shows l2xldx3O
top sill with supports. A mud sill was placed tivo feet below the creek bed and a double
row of piling driven dosvn four feet in front of this and along the side walls winged as
shown in the lower view. The spillway is seven feet, which acconimodates heavy winter
rains when the face-boards are removed. One and one-half inch planking was used to face
the dans and spillway.
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Irrigated Pastures for Dairy Cattle
By

I. R. JONES and P. M. BI1ANDT

INTRODUCTION

ITH the Increase in the producing ability of cows from that of
their wild state, when they produced only enough milk to nurse

the young, to the present level of production, and with the increase in the
value of land, dairymen are confronted with the problem of best providing
an adequate feed supply for their cattle.

Any discussion dealing with the proper feeding of dairy cattle for the
most economical milk production should consider several conditions.
Among the most important considerations are a sufficient amount of total
digestible nutrients and of digestible protein, palatable feeds, and a succu-
lent ration.

Succulent feeds, such as pasture grasses, ensilage, roots, and kale,
contain the original plant juices, in contrast to dry feed, such as hay. Succu-
lent feeds, in addition to their actual feeding value, serve as tonics to the
digestive systems of animals consuming them. Their laxative nature aids
greatly in keeping the digestive tract in good condition. The dairy cow
gives her maximum returns when succulent feeds form a part of her ration.
Pasture is of course the most widely used succulent feed. From biblical
times to the present day, pasture has been a most important source of
supply of a cheap and nutritious forage for livestock.

A study of the history of the modern dairy cattle breeds will reveal the
importance of pasture as a factor in the development of many of the breed
characteristics. For example, the luxuriant pastures grown on the low,
flatlands of Holland and Friesland have been important in developing the
Holstein into a large animal, adapted to handling large quantities of feed.
Likewise the hilly land of Scotland has been an important factor in devel-
oping the Avrshire into a rugged breed of cattle capable of foraging for
their feed. On the islands of Jersey and Guernsey, year-around pastures
have played an important part in the development of these two breeds.

Analyses and experiments have shown that pasture, when available to
livestock in sufficient quantities, is ordinarily a balanced ration, adequate
in protein, minerals,v itamins and other life-essential elements.

In the arid regions where the amount of rainfall is insufficient to sus-
tain the grass for the entire season, it frequently happens that there will be
good pasture for two or three months, followed by a dormant season when
there is not sufficient growth to provide much feed for livestock. VVe
should expect that the application of irrigation water to such pasture land
would greatly increase the number of animals that might be carried during
the pasture season. The additional expenses attendant with irrigation will
of course make the pasture cost considerably more.

7
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REVIEW OF LITERATURE

The grazing season. Warren2 of the Cornell, New York, Station, has
made a study of the pasture lands of the several sections of the United
States and has divided the country into seven sections, according to the
type of pasture and length of growing season. The following table shows
the length of pasture season in various sections of the United States:

iVlonths Mont us

North Atlantic States 4 to 5
5.5

Corn Belt 5 to 7 6.6
Middle West, outside of Corn Belt 41 to 8 5.9

Blue-grass Region 8 to 10 8.6

Southern States 6 to 12 8.3

Arid regions 6 to 12 9.0
Western Moist and Irrigated lands 5 to 12

In some sections along the Pacific Coast good pasture is available
throughout most of the year,owing to a more or less uniform distribution of
rainfall. Examples of such sections are the Tillamook and Coos regions of
Oregon, where dairying is the chief agricultural pursuit. In the Willamette
Valley of Oregon, the situation is such that owing to the lack of rainfall
most non-irrigated pastures are of little value after the middle of June. The
result is a rapid decline in milk production. As illustrated in Chart I, the
production in the Willamette Valley of Oregon follows very closely the
curve showing the decline in rainfall during the summer months. This
emphasizes the importance of attempting to develop irrigated pastures in
the Willamette Valley. The same conditions hold true in many other sec-
tions of the country. On the other hand, in sections where rainfall is well
distributed throughout the summer months, butter production holds up
very well. This is shown in Chart II, which compares monthly production
with rainfall in \Visconsin.

Comparative returns from pasture and other crops. White2 has report-
ed on the comparative returns in feed units from crop rotations and
pasture. Four different soil types in Pennsylvania were studied and several
different fertilizer and manurial treatments used 011 each. The pasture was
largely Kentucky blue-grass and the rotation consisted of corn, oats, wheat,
and hay. The results measured by plot yields show that in practically every
case pasture land produced more air-dry matter, more total digestible
nutrients, and more digestible crude protein than the rotated crops. No
actual grazing of the pasture by livestock was carried out. On the average,
pasture produced 10.9 percent greater weight of air-dry material, 7.4 per-
cent more total digestible nutrients, and 189 percent more digestible crude
protein than was produced in the grain and hay rotation. The labor costs
of the pasture were considerably less. The foregoing investigation indi-
cates that high-priced tillable land may well be utilized for pasture.

Misner5 has made extensive cost-of-production studies in New York
state. He concluded that from the standpoint of either interest on the in-
vestment or operator's wages, pasture land is more remunerative than crop
land, especially on land where no intensive cultivated cash crops are grown.

During the period of high prices immediately following the World
\Var, there was quite a tendency to substitute soiling crops for pasture, the

Section Limits of season Average season
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supposition being that there would be more economical utilization of the
land available. Arnett1 of the Montana Experiment Station compared soil-
ing crops consisting of alfalfa, oats, clover and sunflowers with irrigated
blue-grass pasture on the milk and butter-fat production-per-acre basis.
There was a slight increase in production resulting from the use of soiling
crops over that obtained from irrigated pasture, but not enough to pay for
the extra expense involved in the tillage and harvesting of the soiling crops.

Investigators at the Iowa Experiment Station10 10 have come to the
conclusion that most of the land in their state is too expensive to use as
pasture land. Their conclusion is based on the comparative costs of pasture
and soiling crops. It would seem that the costs which they give for soiling
crops are entirely too low. For example, corn as soiling is charged to the
cows at $2.70 per ton by these investigators. They further state that the
labor for supplying an average of about .8 ton of soiling per day to a herd
of cattle required the services of two men and a team two hours daily. As-
suming man labor at 35c per hour and horse labor at 12Ic per hour, the
cost of supplying a ton of soiling crop would be $2.37. Selby,20 using the
foregoing labor charges, has found the cost of growing corn up to the time
of its being ready for ensuing to be about $25.40 per acre. Assuming a
yield of 10 tons per acre, the cost per ton of corn for soiling would be $2.54
for growing and $2.37 for supplying to the herd daily, or a total of $4.91
per ton.

Frandsen and coworkers0 have reported that it required 1.814 hours
of labor for feed in producing 100 pounds of milk in the case of soiling
crops and 1.245 hours in the case of silage. In other words, soiling crops
required about 30 percent more labor than silage crops. This again indi-
cates that the Iowa figure of $2.71 per ton of soiling crop is too low and
that the pasture value should be relatively higher.

Most of the investigations that have dealt with the problem of succu-
lent feeds during summer months have considered only soilage and silage.
The place of pasture should undoubtedly receive more attention.

The maintenance, improvement, and management of pastures. A re-
view of the literature seems to reveal that the maintenance, improvement,
and management of our pasture lands is probably the most neglected phase
of Amet can agriculture. It would seem that we have much to learn from
European countries in this respect. Especially is this true in regard to
fertilization of pastures.

Fertilizer experiments on grass land have been conducted at Rotham-
sted Station in England since 1856,11 and a pasture grazing experiment at
Cockle Park10 10 in England since 1897. Conclusions drawn by English in-
vestigators are as follows:

Phosphoric acid and lime improved practically all pastures.
Nitrogen-carrying fertilizers increased the grasses at the expense
of the clovers.

Potash is not necessary except on peaty or sandy soils.
Liming continuously over a period of years may result in de-
creased production.
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(5) Pastures may be improved and maintained withotit any cultura
treatments or the addition of seed. White (Dutch) clover has
increased 30 percent in the stand at the expense of bent-grass in
land that has been treated with basic slag as compared to un-
treated land.
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CHART I
COMPARI5ON OF EA50NAL VAIATION

IN PRODUCTION AND RAINFALL FOR
WILLAMETTE VALLEY, OREGON

JAN. Ff8. MAR. APR. MAY JUNC JULY AuG 5EP OCT NOV OEC
100

Production az indicated
by cream re8ipt5 in
7 Jorge Willome+te
VaII6y creamerea

70

60
bJiO

50

Rainfall for yeora
19a2-19z3-1924

Chart I. Comparison of seasonal variation in milk production (as indicated by cream
receipts in seven large creameries in 1925) and rainfall in the Willamette Valley, Oregon.



The results obtained in England have been duplicated at the Pennsyl-
vania,'° New York,'6 Virginia,' Connecticut,' and other experiment stations
in the United States. Cultural practices, such as plowing, harrowing, re-
seeding, either alone or in combination, have given disappointing results
unless fertilizers were also applied. Phosphorus, in the form of superphos-

CHART II
COMPARI5ON OF 5A5ONAL VARIATION IN
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APE. MAY JL)N JULY AUG. SEP. OCT. NOV. 'DEC.

40

0

Chart Ii. Comparison of the seasonal variation in milk production (as indicated by
average butter manulactured from 1921 to 1925) and rainfall in Wisconsin.
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phate, and lime have been found to give considerably the best results for
pasture improvement. Barnyard manure is relatively low in calcium and
phosphorus; thus it alone is not an efficient material for rejuvenating
worn-out pastures.

The Hohenheim system of pasture management developed in Ger-
many has been discussed by Peter.'° The main features of this system are:
(1) division of the pasture into small areas, (2) dividing the grazing herd
according to production, (3) frequent rotation of these groups of cattle,
and (4) intensive fertilization, especially with nitrogen.

It would seem that the Hohenheim system has many possibilities es-
pecially in the case of the dairyman who has productive pasture. Peter'
points out that experiments in Europe have shown that intensive fertiliza-
tion with nitrogen increases the percentage of protein as well as the
digestibility of the grasses, and reduces the fiber content.

Nutritive value of pastures. Orr'8 in his recent book has reviewed the
literature relating to the mineral content of pastures. He points out that
there is a close correlation between the mineral content of a good pasture
and the mineral requirements of animals for growth and well-being. From
the results of various investigations Orr'8 has summarized as follows: "It
is obvious that the mineral composition of pasture is affected by the com-
position of the soil on which it grows, and that the alteration of the com-
position of the soil by the application of fertilizers increases the mineral
content of the pasture, the increase being most marked in poor soils. The
increase is due partly to the fact that the individual plants are enriched,
and partly to the fact that the fertilizers promote the growth and spread
of species of plants which are naturally richer in minerals." Orr'8 comes to
the conclusion that if it is desired to increase the mineral intake of grazing
animals, the preferable way to do this is to apply fertilizers to the soil, in
which case not only the mineral content of the pasture is enriched but the
percentage of protein and the actual quantity of pasture are likewise
increased.

Fagan8 has made a study of the nutritive value of grasses at various
stages of growth. He found that 'the oftener grasses are cut (or the
harder they are grazed) the more leafy they become and consequently the
better they produce from a chemical standpoint." In other words where
hard grazing was practiced the yield of dry matter to the animal was not
as great, but it excelled in composition and uniformity. This is due to the
fact that the leaves are much higher in protein and ash and lower in fiber
than are the stems.

Woodman and coworkers in England27 78. ' have reported some
very interesting findings on the nutritive value of pastures. As a result of
five years' study they have concluded as follows:

The dry matter of young, leafy pasturage has high feeding value,
the protein being high in amount and digestibility.

When pastures are closely grazed either continuously or at regular
intervals, this high feeding value is retained throughout the season.

Certain species of grasses such as creeping bent prove to be much
more efficient when "direct' or "rotational" close-grazing is practiced.



Woodman and coworkers have compared the seasonal yields and com-
position of pasture grasses cut at weekly fortriightly, and three-week inter-
vals. They found that cutting every two weeks gave 29.3 percent more dry
matter in the season than weekly cutting. Cutting every 3 weeks gave 62.3
percent more dry matter than weekly cutting and 25.5 percent more than
when cut at fortnightly intervals throughout the season. Cutting the
pasture at four-week intervals will be studied in 1930.

Woodman and coworkers found only slight variations in the chemical
composition of the one-, two-, and three-week cuttings. As the plants grew
older, the crude protein was slightly lowered and the crude fiber and nitro-
gen-free extract slightly raised. There was no difference in the digestibility
of the weekly, fortnightly, and triweekly cuttings. This was as expected
since at three weeks lignification (hardening of the tissues) has not set in.

Archibald and Nelson2 have reported the results of a chemical study of
grass from plots fertilized and grazed intensively. The addition of nitro-
gen, phosphoric acid, and potash fertilizer to grass plots increased the total
dry matter, the total nitrogen, the ether extract and phosphorus, and de-
creased the crude fiber and calcium percent of the dry matter. Acre produc-
tion of all constituents was increased. Archibald and Nelson2 refer to other
investigations along the same line.

Graber and coworkers11 have recently reviewed the literature on graz-
ing practices. They found considerable conflict in the opinions of various
investigators as to whether heavy or light grazing of pasture lands is to be
recommended. The authors,1' as a result of their investigations in Wiscon-
sin, state that frequent and immature cutting of blue-grass reduced the
amount of rhizome and root growth so that at the end of two years the
productivity of a well-established blue-grass sod was reduced to about one-
fourth of adjacent blue.grass cut once a year at maturity. The authors
would avoid overgrazing in the early spring and late fall.

In contrast to the recommendations of Graber and coworkers" we
have the reports of Carrier and Oakley2 to the effect that more bluegrass
pastures are injured by under-grazing than by over-grazing." At the end
of three years two and one-half acres of blue-grass heavily grazed gave
1485 pounds of gain as compared to 838 pounds on a lightly grazed area of
equal size in the same time. The heavily grazed field had a more even turf
and was freer from weeds at the end of five years. Wiggans' found that
blue-grass yielded somewhat more dry weight as pasture than it did as hay.

Pasture carrying capacity and returns. A survey of the literature shows
a dearth of information on the carrying capacity of pastures. Especially
is this true in the case of dairy cows. There is likewise little agreement in
the methods used to denote returns from pastures. It would seem that to
determine the returns from pasturing with dairy cattle the investigator
must consider the milk and butter-fat produced, maintenance, gain or loss
in weight, amount and kind of supplementary feed, acreage of pasture, cow
days pastured and the various cost items. From these data the results
should be expressed as net return per acre or as return in feed equivalents
replaced.

Brown and Slate' in grazing experiments with steers have considered
both maintenance and gain in weight and have expressed their results as
total thermal production. Moseley, Stuart and Graves" have considered

IRRIGATED PASTURES FOR DAIRY CATTLE 13
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maintenance, gain in weight, and milk production in computing their
returns in pasture studies with dairy cattle. Since they have neglected to
consider the costs of the pasture, however, it would seem that the figures
which they give as the net value per acre should be regarded as the gross
value per acre.

Misner" found from an economic study in New York state that the
average pasture land carried a cow to every 2.1 acres. He points Out that
in England one cow is carried on about 1.43 acres with the costs amounting
to $16.78 per acre.

Vinall reports that two acres of carpet grass pasture will carry one
animal unit for nine months and produce about twice as much gain as 10
acres of the native grasses." The trial was conducted at the Coastal Plain
Experiment Station in Mississippi.

Hanson'2 reports that in Northern Colorado one and one-half to two
head of cattle per acre is the average carrying capacity of irrigated pastures
consisting of various mixtures of brome-grass, meadow fescue, orchard-
grass, slender wheat-grass, timothy, Kentucky blue-grass, yellow sweet
clover, and white clover. Orchard.grass and sweet clover seemed to domi-
nate at first with Kentucky blue.grass and white clover showing up in the
older pastures.

Call and Fitch' pastured six cows on 5.4 acres of Sudan grass from
fuly 10 to October 11 and in addition removed 7.33 tons of hay from the
field. The pasture returned $47.47 per acre. Neither the cost of the
pasture nor a loss in weight of the cows while on pasture was considered
in evaluating the returns.

A report' from the United States Dry-land Field Station, Ardmore,
South Dakota, gives the results of some pasture experiments. It was found
that each cow for 112 days of pasture season required 4.45 acres of native
grass pasture valued at $4.43 per acre, or 2.70 acres of sweet clover pasture
at $6.63 per acre, or 2.73 acres of crested wheat-grass at $7.70 per acre, or
3.17 acres of brome-grass at $6.75 per acre. Climatic rather than soil condi-
tions are the limiting factors in the production of pasturage in South
Dakota.

Kildee and coworkers'3 state that two to three acres of pasture per
cow for the season is the general allowance in Iowa.

Brown and Slate' in pasture studies with steers found that an acre of
unfertilized pasture returned over a five-year period an average of $13.50
based on clover hay at $18.00 per ton and corn silage at $6.00 per ton. On
the same basis as the foregoing and distributing the cost of the fertilizers
over five years, pasture treated with superphosphate at an annual cost of
$1.30 returned $10.10 per acre per year more than the untreated land.

Moseley, Stuart and Graves" have recently reported the results of irri-
gated pasture studies in Montana. Three pasture mixtures were tried with
the result that mixtures containing white clover and alsike clover gave the
best results. Nine years' results on the returns from a 1.11-acre irrigated
pasture are given. The mixture seeded per acre was as follows: 2 pounds
awnless brome-grass, 5 pounds orchard-grass, 3 pounds tall fescue, 3
pounds perennial rye-grass, 4 pounds Kentucky blue-grass, 2 pounds white
clover, and 2 pounds alsike clover. Each fall the pasture was topdressed
with manure at the rate of 15 tons per acre. During the nine years they
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found the average carrying capacity to be 2.22 cows per acre for a pasture
season of 138 days. The average gross return of the pasture per acre was
found to be $59.58 per year. The pasture costs were not given. In a six-year
trial with two three-acre pastures, one field manured and one untreated, it
was found that the application of 12 tons of manure per acre of pasture
increased the value of the pasture by about $10.00 per acre per year.

Ellenberger, Newlander, and Jonesi have recently reported a study of
the yield and composition of Vermont pasture grasses. They found total
seasonal acre yields varying from 261 to 4,031 pounds of dry matter per
acre on 14 pastures. The average was 1,748 pounds of dry matter per acre,
of which 20 percent was crude protein and 19 percent crude fiber. An acre
of average pasture proved capable of supporting a 1000-pound cow giving
20 pounds of 4-percent milk for 65 days.

EXPERIMENTAL

It would seem that the most economical production could be secured
if June pasture conditions could be continued throughout the year. To
obtain information on this subject the 1)airy Husbandry department of the
Oregon Agricultural Experiment Station in 1927 began some investiga-
tions to determine the possibility of economically irrigating pastures for
dairy cattle. A preliminary survey showed that a small stream near the
College Farm flowed sufficient water at its lowest level in late August to
irrigate approximately 40 acres of land. It was found that by constructing
about one-half mile of ditch and flume the water could be flowed by gravity
to the land suitable for irrigation.

Progress of investigations. A 30-foot dam was constructed in the
stream in the summer of 1927, at an original cost of approximately $183.
Since the original contruction was not adequate to stand the heavy water
pressure when the stream was at its highest level, reconstruction was
necessary. With the knowledge now available, a similar dam should be
constructed at a cost of about $300. The main ditch flumes and headgates
were constructed at a cost of about $170.

An 111-acre field was available for the pasture work in 1927. This
field had not been in cultivation for several years. It had been grain-
farmed in years past but probably had never received any fertilizer treat-
ment. The soil is a heavy silty clay loam poorly drained. Some of the
area is partly but not adequately tile drained. If the field were properly
drained, or of a better draining soil type, it would be possible to pasture at
least a month earlier in the spring and similarly later in the fall. The cost
of plowing, disking, leveling, and checking the field in 24-foot strips was
$240, or $21.33 per acre.

In the fall of 1927 the 111-acre field was seeded to Ladino clover, the
Italian white clover, which seems to have great possibilities as a pasture
crop in the Pacific Northwest. Forty-five pounds of seed, costing $1.00 per
pound, were sown on the 11 acres. Spring seeding is ordinarily recom-
mended, owing to the danger of the young plants freezing Out, but in our
case a good stand was obtained.

Results in 1928. Owing to the incomplete installation of the irrigation
system, it was impossible to start pasturing the field in the early part of the
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Chart 111. Plotted daily milk producton of 32 cows for 15 days stall fed and 30 days on irrigated Ladino do
period stall fed ai

1928 season. Consequently a hay crop was taken from the field in early
June and the field irrigated on June 14, 15, and 16.

The 11-i-acre area was divided into three fields, designated as fields A,
B, and C. Field A contains 3.61 acres, Field B 3.67 acres, and Field C 399
acres. The cows were rotated from one field to another. As soon as they
left one plot of land it was irrigated. During the hottest part of the sum-
mer, the land was occasionally irrigated a few days before cattle were
again turned on. No definite information was at hand to show how long
to let the pasture grow before turning on cattle, how short to graze, how
often to irrigate, or how much water to put on for the best results. These
were among sonic of the management factors that needed investigation.
Accurate records were kept of the number of cows pastured, the length of
time pastured, milk and butter-fat production, gain or loss in weight, and
supplementary feeds while on the pasture.

Pasturing was begun on August 20, and continued until October 24.
The field carried an average of 34 cows per day for 66 days, making a total
of 2,244 cow days.

The total returns from the pasture in feed saved in 1928 have been
found to be $335.14. In addition to this, the pasture returned 15 tons of hay
valued at $10 per ton, a total of $150, making a grand total return from the
pasture for the 1928 season of $48514. The total pasture cost for the 1928



LIiflr- 'rtllil1i.ti

a - T

a

a- --
pasture with fitted line as determined by method of least squares showing the trend of production for
eriod on pasture.

season was $174.94, leaving a net return above cost of $310.20. Expressed
on the acre basis, this represents a net return of $27.57 per acre. It should
be noted that pasturing was not begun until late in the season.

Results in 1929. During th 1929 season, the lU-acre Ladino clover
pasture was utilized from May 9 to October 17, except for a period of 16
days from July 20 to August 5 when the herd was pastured on spring Oats
and second-growth red clover. The t-esults are shown in tabular form in
tables I, II and III and graphically in charts III and IV.

Table I gtves a summary of the 1929 records on three groups of cows
totaling 4,705 cow days. In analyzing our records on the animals pastured,
it was found impossible to use all the cows for every day pastured inas-
much as these included cows in all stages of lactation and gestation. It
was thought that the records on cows from about the third to the eighth
month of lactation would give us the most desirable data. The records on
all such animals were used. Group I consisted of 36 animals which were
pastured from May 9 to July 17 inclusive except on May 10 and 12, when
the herd was kept in the barn owing to rainy weather. Group II consisted
of 10 fairly heavy milking animals pastured from August 8 to October 16,
inclusive. Group III consisted of 40 animals on which records were used
for from 23 to 70 days from August 5 to October 16 inclusive. These in-
cluded a considerable number of cows used in Group I and in addition some
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animals that had freshened for a sufficient time to have a fairly constant
milk flow and feeding schedule at the barn. The pasture returns are based
on the records of these three groups of cows totaling 4,705 of the 7,032 cow
days which the pasture was utilized during the season. The remainder of
the cow days consisted of animals in the early or late stages of lactation
and gestation, animals sold after short periods of pasturing, animals with
udder troubles, etc.

In Table I the records are expressed as totals and in Table II as aver-
ages. The records include initial weight, gain in weight, milk production,
butter-fat production, corn silage, oats and vetch hay and grain fed in the
barn, total digestible nutrients required, fed in the barn and obtained from

TABLE I. SUMMARY OF LADINO CLOVER PASTURE RECORDS 1929

Number of cows 36
Total cow days 2,343
Total initial weight, lbs 32,226
Total gain in weight, lbs 1,275
Iota! milk production, lbs 52,894.4
Total butter-fat production,

lbs. 2,399.31
Total corn silage fed lbs 54,170.0
iota! oats and vetch hay

fed, lbs.
Total grain fed, lbs 17,088.0
Total digestible nutrients

required, lbs. 41,772.0
Total digestible nutrients

fed in barn, lbs 20,904.6
Total digestible nutrients

from pasture, lbs 20,867.4
Total cost corn silage $182.60
Total cost of hay
Total cost of grain $299.04
Total feed cost in barn $481.62
Cost of pasture $102.85
l'ota! cost of feed $534.47
Feed cost per cwt. milk $1105
1'ota! cost of feed per cow

per day

I II

$0. 24 94

to
700

11,150
451

22,068.1

854.03
11,360.0

6,400.0
6,073.5

15,583.8

9,520.6

6,063.2
$39.76
$32.00

$106.28
$178.04

$30.73
$203.77

$946

$0. 2982

Groups-"
40 86

1,662 4,705
35,821 7,919.7

1,966 3,692
26,904.8 101,867.3

1,307.57
31,644.0

13,035.0
8,874.0

30,376.7

18,023.3

12,35 3.-I
$110.75
$65.17

$155.29
$331.2!

$72.96
$404.17

$1.5 02

I II
Number of cows 36 0
Total cow days 2,343 700
Average initial weight, lbs 895.2 1,115.0
Average daily gain in weight, lbs .5442 .6443
Average daily milk production, lbs 22.576 3 1.526
Average daily butter-fat production, lbs 1.0240 1.2201
Average corn silage per day, lbs 23.120 16.229
Average oats and vetcls hay per day, Ibs. 9.143
Average grain mixture per day, lbs 7.293 8.676
Average total digestible nutrients required

tier day, lbs. 17.828 2.263
Average total digestible nutrients fed in

barn per day, lbs. 8.794 13.601
Average total digestible nutrients obtained

from pasture per day, lbs. 8.778 8.662
Alfalfa equivalent per cow daily, lbs 17.2! 16.98

Total Average

920.89
.784 7

21.651

$ 1.175

$02432 $02545

TABLE IT. SUMMARY OF LADINO CLOVER PASTURE RECORDS, 1929

Grand
III average

40
1,662

595.5 920.89
1.1829 .7847

16.188 21.65!
.7867 .9694

19.039 20.228
7.842 4.131
5.339 6.809

18.277 18.6466

10. 84 4 10.29 72

7.4 33 8.3 494
14.57 16.37

4,560.91 .9694
95,174.0 20. 2 28

19,435.0 4.131
32,055.5 6.809

87,732.5 18,64 66

48,448.5 10.29 72

39,284.0 3.3 494
$333.11
$97.17

$560.61
$990.97
$206.55

$1197.42



pasture, feed costs, feed cost per hundred pounds of milk and pasture
equivalent in terms of alfalfa hay per cow per day.

The milk records show that the cows held up very well in their milk
flow on the pasture. The average cow increased in milk flow when put
upon the pasture. This is shown graphically in charts III and IV.

Chart III shows the total production by days for 32 milking cows for
15 days when receiving dry feed in the barn and for 30 clays after going
on pastui-e, with a flve.dav interval between inasmuch as the cows were in
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Chart IV. Plotted average daily milk production by weeks for 14 cows front the
thirteentlt to thirty-fourth weeks of lactation including 6 weeks stall fed and 10 weeks on
irrigated Ladino clover pasture, 2 sveeks on non-irrigated pasture and 4 weeks again on
irrigated Ladino clover pasture. The Ecl<les curve showing decline in production with
advance in lactation and gestation is plotted for comparison.

the barn on May 10 and 12 owing to rainy weather. The graph shows con-
siderable daily fluctuation in the production of the 32 cows. When plotted
to a straight-line function, however, it shows that the cows were declining
in production at about the normal rate when on dry feed in the barn,
whereas for 30 days on pasture their production was maintained at about
the same level. Significant increases in production occurred when the
cows were turned on fresh pasture.

Chart IV shows tile weekly production of 14 cows for 6 weeks on dry
feed in the barn, followed by 10 weeks on Làdino clover pasture, 2 weeks
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on second-growth Red clover and spring oats pasture and 3 weeks again on
Ladino clovera total of 22 weeks from March 28 to August 28 inclusive.
The 14 cows averaged I2 weeks in milk at the start on March 28, hence
the average cow was starting her ninth month in milk on August 28. It
was impossible to obtain a larger group of cows covering such a long
period of lactation inasmuch as quite a number of animals freshened during
the period and others ended their lactation periods. As indicated in Chart
IV, the weekly production curve is plotted against the curve showing
decline in milk production with the advance in lactation as given by Eckles.6
The curve shows that the average cow produced lower than that given by
Eckles for 6 weeks on dry feed in the barn but for 15 weeks on pasture
averaged quite consistently higher. The low production for the twenty-
second week is explained by the fact that Field B was overpastured during
this period. It was pastured the heaviest and longest of any of the plots
during the seasonthe four acres pasturing 54 cows a day on the average
for 13 days, a total of 703 cow days. The high nutritive and monetary value
of pasture for milk cows is apparent from charts III and IV.

In Table III is given a summary of our results for the 1929 pasture
season. The average number of cows carried during the season on the 111
acres was 42.1 per day, or 3.74 cows per acre for the season. The total
number of cow days pastured during the season was 7,032. Ordinarily
about 45 head were pastured on one or other of the four-acre fields, but the
carrying capacity for the season is cut down by the fact that no cows were
pastured on the Ladino clover from July 20 to August 5. Shortly previous
to that time about 4 covs to the acre were grazed, resulting in over-pas-
turing. It had been the desire to obtain the maximum carrying capacity of
the pasture, and in attempting to get this information the above-mentioned
results were obtained. It would seem that a larger gross return per acre
would have been obtained had it not been pastured so heavily. A study of
the records indicates that there was a tendency for the cows to decline in
their milk flow after they had eaten the pasture down fairly close. In other
words, it is believed that the returns would have been even larger had not
so many cows been carried to the acre.

Irrigation data, 1929. Of the three fields one was pastured 7 times and
the other two 6 times each during the season. Each of the fields was irri-
gated 5 times. The stream of water flowed about acre-inch per hour, and
each field was irrigated on the average about 24 hours per irrigation. This
made a total of 80 acre-inches of water that was flowed over each field
during the season or approximately 4 acre-inches per acre per irrigation.
Table IV gives the dates of irrigating, hours irrigated, and acre-inches of
water for each of the fields for the 1929 season.

Only one of the fields was irrigated after the first of September. This
was undoubtedly a mistake in management, as it happened to be a very
dry fall with no rainfall until late November. As a result the pasture did



not grow as luxuriantly as it did earlier in the season, and it was necessary
to furnish more supplemental feed in the barn.

TABLE III. RESULTS FROM PASTURING 1l. ACRES OF IRRIGATED LADINO
CLOVER PASTURE. 1929

Length of grazing season, days 183
Cows pastured on Ladino clover, days 167
Cows pastured ott other pasture, days 16
Total cow days on Ladirto clover, days 7,032
Total cow days on other pasture, days 672
Average daily number of cows per acre Ladino for 167 days 3742
Average oats and vetch hay supplement per cow per day, lbs 4.13 1
Average corn silage supplement per cow per day, lbs 20.228
Average grain mixture supplement per cow per day, lbs 6.809
Average weight per cow when placed on pasture, lbs 920.89
Average gain in weight per cow per day, lbs .7847
Average milk production per cow per day, lbs 21.651
Average butter-fat production per cow per day, lbs .9694
Total digestible nutrients required by average cow daily, lbs 18.6466
Total digestible nutrients fed in barn to average cow daily, lbs 10.2972
Total digestible nutrients obtained from pasture by cow daily, lbs 8.3494

I alfalfa, lbs. 10.000Pasture equivalent per cow per day corn silage, lbs 19.342
Pasture return per cow per day-alfalfa $10.00 per ton, corn silage $7.00 per ton $011769
Gross pasture return 7,032 cow days $827.60
Cost of pasture for season
Net return from pasture in feed saved $518.75
Net return per acre of pasture in feed saved $46.11
Cost of pasture per cow day $00439
Number of times each field irrigated 5
Average time irrigated per irrigation, lies. 24
Average amount of water tier hour of irrigation, acre-inches .64
Average amount of water per acre per irrigation, acre-inches - 4
Average amount of waler tier acre for season, acre-inches 20

TABLE IV. IRRIGATION DATA FOR 1929 SEASON

Posture costs. The fixed or continuing costs of the irrigation project
are given in Table V.

In calculating the pasture costs for the I U-acre Ladino clover field the
original investment has been charged over a ten-year period. One-third of

Field Dales of ii-rigating, 1929 Length of time ii-rigaled Amount of water

hours acre-inches
A June 6, 7 16.0 10.24
A July 11, 12 20.0 13.33
A July 22, 23, 24 27.0 18.00
A August 14, 15, 16 30.0 20.00
A August 27, 28 29.0 19.33

Total 122.0 80.90
B June 8 14.0 9.33
B June 25, 26, 27 21.0 14.00
B July 9, 10 24.0 16.00
B July 18, 19 - 26.0 17.33
B August 19, 20, 21 32.0 21.33

Total 117.0 77.99
C June 27, 28, 29 17.0 11.33
C July 16, 17 - 22.0 14.67
C July 24, 25, 26 23.0 15.33
C August 12, 13, 14 32.0 21.33
C September 13, 14 29.0 19.33

Total 123.0 81.99
Grand total for 11 l acres 362.0 240.88
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TABLE V. ORIGINAL INVESTMENT IN IRRIGATION PROJECT

(a) Original investment-entire project
Filing on water right $ 28,50
Construction of dam 300.00
Construction of main ditch and flumes 168.03

Total -- $496.53

(b) Original investment-Ladino clover area-Il acres
Construction ot head gates
Preparation of field for irrigation
45 pounds Ladino clover at $1 per pound and seeding
Construction of barbed 4-wire fence-2l8 rods

Total $444.93

$ 18.08
204.45

48.50
173.90

the construction costs of the darn, main ditches, etc., and one-third of the
interest on the irrigation system have been charged. This ts because there
is sufficient water to irrigate 40 acres. About 8 additional acres were
prepared for irrigation in the fall of 1929.

Table VI gives a summary of the cost for the 1929 season.

TABLE VJ. COSTS OF THE LADINO CLOVER FIELD FOR THE 1929 SEASON

Origittal investment-entire project $ 16.55
Original ittvestment-Ladino clover area 44.49
Cost of fertilizer 72.28
Interest on land. -$100 valuation at 5%, Il acres 56.25
Interest on land intproveinents, $444.93 at 5% 22.2s
Interest on irrigation system at 5% 8.27
Taxes 20.25
Maintenattce of datn, ditches, etc. 12.45
Labor for irrigation 56.06

Total $308.85

Fertilizers applied. In regard to the fertilizer, 50 percent of the total
cost has been charged to the season in which it ts applied, 30 percent to the

TABLE VII. FERTILIZERS APPLIED TO LADINO CLOVER

June 5, 1928 1 ton land-plaster on 1 1.', acres - $ 13.00
August 6, 1928 1 ton Lilly's 3-8-4 Morecrop fertilizer on 111 acres 49.80
April 17, 1929... Field A-5 ton Red Steer 6-10-4 Orchard fertiltzer 27.74
April 17, 1929 Field B-5 ton Red Steer 25-10-10 C. ferttlizet 24.4z
April 18, 1929 Field C-S tots Red Steer 6-10-4 Orchard fertiltzer 27.74
June 4, 1929 Field A-700 lbs. land-plaster 4.73
Jttne 5, 1929 Field 0-600 lbs. land-plaster 4.05
June 21, 1929 Field C-700 lbs. land-plaster 4.72

Total fertilizer 1928-29 $156.23

Labor for applying fertilizer June 5, 1928. 3.20
Labor for applytng ferttltzer August 6, 1928 3.20
Labor for applying fertilizer April 17, 18, 1929 4.80
Labor for applying fertilizer June 4, 5, 21, 1929 4.80

$ 16.00
Total cost fertilizer and labor 1928 69.20
Total cost ferttltzer atsd labor 1929 103.03

Grand total $172.23
Total fertilizer cost 1929-30% of 1928, 50% of 1929 costs $ 72.28



second season, and 20 percent to the third season, inasmuch as the benefits
would extend over a period of years. A summary of the fertilizer applica-
tions is given in Table VII.

Discussion of results, 1929. As indicated above, the pasture was utilized
for a total of 7,032 days. The results have been determined according to
the following system: The amount of total digestible nutrients necessary
to maintain the average cow at the time pasturing started was calculated.

The dairy herd of Oregon State Agricultural College on irrigated Ladino clover pasture
the Crst day of the 1929 season, May 9. Note presence of grass in herbage. Accurate records
were kept throughout the season of the number of cows pastured, hours pastured, weights
of cows at the beginning and at cacti pasture rotation, milk and butter.fat produced, arid
supplementary feeds fed in the barn.

It is known that the cows gained a definite amount of weight on the
pasture. The amount of total digestible nutrients necessary to make a gain
of 1 pound in weight has been applied to the total gain in weight on the
pasture. To the amount of total digestible nutrients necessary for main-
tenance and gain in weight have been added the total digestible nutrients
required for the total amount of milk and butter-fat produced by the cows
while on the pasture. These three items added together give the return in
total digestible nutrtents while the cattle were on pasture. An accurate
record of the amount of feed consumed in the barn was kept. This was
mostly grain, but also included some hay and silage. The amount of total
digestible nutrients consumed by the cows in the barn was subtracted from
the total digestible nutrients which the animals required for maintenance,
gain in weight, and milk and butter-fat production. The difference was
considered as the total digestible nutrients obtained by the cattle from the
pasture. Haecker's feeding standard and Henry and Morrison's tables
were used in the calculations.

IRRIGATED PASTURES FOR DAIRY CATTLE 23



24 AGRICULTURAL EXPERIMENT STATION BULLETIN 264

Figuring the 1929 pasture season on this basis, the cattle obtained total
digestible nutrients from the pasture equivalent to 60.3 tons of alfalfa hay,
or expressed in other ternis, equivalent to 17 pounds of alfalfa hay per cow
per day. In terms of alfalfa and corn silage, the pasture was found to be
equivalent to 10 pounds of alfalfa hay and 19.342 pounds of corn silage per
cow per day. Figuring alfalfa hay at $10 per ton, and corn silage at $7 per
ton, which are the average prices for glowing these two feeds in the Willa-
mette Valley, there was a total return in feed saved of $827.60 for the
pasture season. Thc cost of pasture for the 1929 season was $308.85, making
a total net return from the I li-acre Ladino clover pasture of $518.75. This
represents a net return of $46.11 per acre.

I

a

A close-up view of cows pasturing on Ladino clover. Note absence of grass after three and
one-half months of pastur,ng.

During the past season, beginning about July 1, a plot 10 feet square
in each of the three Ladino clover fields has been clipped at the time of
beginning a new period of pasturing. The amount of green clippings
obtained from these plots was determined and samples of them were taken
for chemical analysis. The purpose in cutting the grass growing on these
plots is to check the yields with the returns obtained by the method of
pasturing with cattle. Preliminary analyses of clippings obtained from
these plots indicate that the green pasture contained about 16 percent dry
matter, of which 24 percent is crude protein, 1.57 is calcium, and .39 per-
cent is phosphorus. These analyses indicate the high nutritive value of the
pasture. The clippings contained about the same amount of dry matter
as found in green alfalfa or green corn, but were three times as high in
crude protein as green corn and half again higher than green alfalfa. Fur-
ther studies along this line should indicate at what stage of growth the
plant contains the most dry matter and also the most protein, thereby
aiding in the determination of the best grazing practices to follow.
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Upper: Water in ditch at intake flowing by gravity mile to Ladino clover pasture field
below. Head of water was .64 second-foot. Lower: View On Field Day, August 27, 1929.
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The Ladino clover pasture is growing on land that had not produced a
crop for several years. Similar land lying adjacent is now producing about
15 tons of oats and vetch or of clover hay per acre. On this basis the 11
acres of land in Ladino clover might be expected to produce about 18 tons
of hay. As indicated above, the returns from the pasture were equivalent
to 60 tons of hay. It would have been necessary, therefore, to purchase 42
tons of hay to equal the pasture equivalent in tons of hay. Such hay would
cost from $14 to $20 per ton, depending upon the kind and quality. The 42
tons of hay, which this land would not produce in hay and has produced
in pasture, at an average price of $15 pet ton, would therefore cost $630.
This is equivalent to a return of $52.66 per acre. This figure agrees quite
closely with that obtained above when figuring the pasture return on a
corn-silage alfalfa-hay replacement basis.

The investment in this Ladino clover field, including all value-of-land
costs, interest, etc., is about $150 per acre. 'flie net return of about $45 per
acre for the 1929 season is equivalent to 30 percent interest on the
investment.

The cost of the Ladino clover pasture per cow per day is a little more
than 44. The feed cost of producing 100 pounds of 4.5 percent milk under
dry-feed conditions in the College dairy herd ordinarily averages about
$1.40 per cwt. The feed cost per 100 pounds of milk for cows on pasture,
including the pasture charge, varied from 954 for heavy milking cows to
$1.50 for light milkers, an average of $l.15 per cwt. This is a saving of
from 204 to 254. in each cwt. of milk produced while the cows were on
pasture. Based on milk production alone the pasture gave a net return of
about $30 per acre. The balance of the return from the pasture is found in
its utilization for maintenance and gain in weight.

The value of the Ladino clover pasture for milk production was also
indicated when the cows were removed from the pasture for 16 days in late
July and early August and turned on second-growth Red clover and 5 or 6
acres of spring oats, which were green and heading out but somewhat
stunted. The results are shown in Table VIII. There was ample pasture
for the animals, but a considerable dlrop in production as measured by milk
production and gain in weight resulted. Consequently more grain was fed

TABLE VIII. RESULTS FROM PASTURING NON-IRRIGATED SPRING OATS
AND SECOND-GROWTH RED CLOVER-12 acres-1929

Length of grazing period- 4acs
Total number of cow days .

16
672

Average number of cosvs per acre for if (lays 3.50
Oats and vetch hay supplement per cow per day, lb.s 8.2 14
Corn silage supplement per cow per day, lbs 22.665
Grain mixture supplement per cow per day, lbs 8.018
Total Cost of supplementary feed per rosy per day $02567
Average weight per cow at start, lbs 947.90
Average gain in sveight per cow per day, lbs .5982
Average mills production per cow per day, lbs 21.588
Average butter-fat production per cow per day, lbs .9063
Toial digestible nutrients required by average cow per day, lbs 17.8 10
Total digestible riutrieiits fed in barn per cow per (lay, lbs 13.542
Total digestible nutrients obtained from pasture per cow per day, lbs 4.268

alfalfa 6.000Pasture equivalent per cow per day 'I corn silage 7.184
Pasture return per cow per day, alfalfa at $10 per ton, corn silage $7 per ton $005514
Gross pasture return 672 cow days $37.0
Gross pasture return per acre $3.09



in the barn to keep the cows up to normal. When the cows were again
turned on Ladino clover pasture they tended to increase in milk flow, the
pasture apparently stimulating milk production. The amount of grain was
then again reduced.

A point that has not been mentioned up to this time is the question of
whether or not the cows have bloated on this pasture. No trouble was
experienced with bloat during the 1928 season and until August 27, 1929.
This happened to be the day when a pasture field day was being held at
the College. The cattle were turned on a fresh pasture and were allowed
to remain there for about twice the ordinary length of time for a fresh

Inspecting irrigated Ladino clover pasilire, Field Day, August 27, 1929. About 250
dairymen inspected ihe pasture on this daie. Interest was further shown by many visitors
throughout ihe pasiure season.

pasture. As a result of this change in management several animals bloated,
and it was necessary to give relief to one with the trocar, two being relieved
with formalin. The cows that bloated on this date gave more or less
trouble for a couple of weeks. One animal bloated at night on the pasture
and was found dead the next morning. This is the only loss from bloat
during thc 9,276 cow days the pasture was utilized during the 1928 and 1929
seasons. This is no greater loss of animals from bloat in our own herd
than with cows receiving dry alfalfa hay. After about the middle of Sep-
tember until the end of the pasture season no other animals bloated. The
problem of bloat in cattle is being studied in cooperation with the depart-
ments of Veterinary Medicine and Agricultural Chemistry.

Another point of importance in the management of this pasture is the
fact that the field is located at a distance of about one mile from the dairy
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barn. It was necessary to drive the cattle this distance four times each day
during the major part of the pasture season. During the first two weeks
and the last month on pasture the cows were not taken to the pasture
during the night. Just what effect on the carrying capacity of the pasture
and the resulting return in milk production and gain in weight this walk of
four miles a clay had on the dairy cows cannot be definitely stated. An esti-
mate of the energy used for this purpose has been made. With an average
walk of 4 miles per cow per day, the dairy herd walked a total of 28,128
miles to pasture during the season. Based on the energy required for a
horse to walk a mile, the estimated amount of alfalfa equivalent required
by each cow for walking each day would be 2.47 pounds or 17,369 pounds
for all the cows for the season. At a price of $10 per ton this would be
$86.84 as the cost of energy required for walking. This return was not used
in determining the returns per acre. The practice of the people of Holland
and other countries to go to the pasture and milk their cattle in order to
obviate the necessity of cows traveling any great distance is well-known.
That the cows did travel this distance and yet gave high net returns
on pasture is a further point in its favor. The labor required in driving the
cattle was more than offset by the saving of labor in the barn.

FUTURE STUDIES WITH IRRIGATED PASTURES

The Dairy Husbandry department of the Oregon Agricultural Experi-
ment Station is continuing the investigations with the 12-acre tract of
Ladino clover pasture, the 1928 and 1929 results of which have been given
above. The stand was not injured by the freezing weather of January,
1930. The growth has been adequate for pasturing since about March 15,
but owing to the wet condition of the field pasturing will not be advisable
until about April 20.

As some cows have bloated on this pasture and reports from other
sections of the state indicate that dairymen are more or less troubled with
their cattle bloating on Ladino clover pasture, it was decided to investigate
the possibility of using a mixture of grasses and Ladino clover in some of
the future pasture work. Consequently during the past fall two small fields
have been seeded to two different pasture mixtures.

The first field of 3.5 acres was seeded as follows: The amount of seed
given represents the amount sown per acre; 8 pounds of English rye-grass,
5 pounds of meadow fescue, 4 pounds of redtop, 5 pounds of Kentucky
blue-grass, and 3 pounds of Ladino clover, or a total of 25 pounds of the
mixture per acre.

On the second field of 4.8 acres, 30 pounds per acre of the following
mixture were sown: 10 pounds of English rye-grass, 7 pounds of redtop,
7 pounds of Kentucky blue-grass, 4 pounds of timothy, and 2 pounds of
Ladino clover.

The two above-mentioned fields were carefully prepared for seeding
and for irrigating. Since they lie below the ditch line, they can be irrigated
without extra expense. The main cost of installation was the leveling and
checking of the fields so that the water can be distributed with as much
speed and economy as possible.

At the present writing (April, 1930) it would seem that the winter was
very severe on the two newly seeded areas. As the fall of 1929 was very
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dry, the young plants did not get a good start, and the long period of
freezing weather in January, 1930, seems to have destroyed a good part of
the plants. The 4.8-acre field is being reseeded by broadcasting without
working the ground and the 3.5-acre field is being reworked for reseeding.
These areas should be available for light pasturing about the middle of the
s urn me r.
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