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PREFACE
PURPOSE OF THE STUDX

This study was undertaken to learn if data on pasture utilization
aammwmmmin@dmmmm:sdmsm
resulting beef production, as shown by cattle weights, could be used,
when supplemented with other related deta, to indicate economic grazing
practices for Oklahoma pastures.

The other related data, as defined for this purpose, include ine
formation on wild hay yields, pasture conditions, pasture utilization
reports from individual farmers and estimates from a mmber of well-
trained individuals on the relative forage ylelds of the more impor-
hnttyposof;nshn'e‘inallpartnofthsStatouwollasthew
reports on pasture studies which have been made at numerous
experiment stations,

By comparing the consumption of grass to the resulting beefl pro=-
duction and by inquiring of the relative ylelds of pasture crops and
wild hay it was hoped that a method could be developed which would
be helpful in determining the physical production of different kinds
end grades of pasture in such terms as pounds of beef and milk to
which greater economic significance could be attached than is
generally attached to acres of pasture with yleld unknown,

iv
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CHAPTER I
NEED FOR PASTURE YIELD DATA

Yield data are available by districts, areas, and in many cases
by counties for practically all of the important crops of Cklahaua ex-
cept pastures. The Dimic;n of Crop and Livestock Estimates, A.A.A.,
State Board of Agriculture, and other public, semi-public, and private
organizations compile very satisfactory reports on crop yields for the
current and for historical periods, yet the yield of pastures which
make up more than 48 percent of the area of Oklahoma farms is unre-
ported except by percentage expressions of the relative condition of
pastures this year or this month with previocus periods. As these re-
ports are for pastures in general and on a state-wide basis their value
for individual areas or particular kinds of pasture is not great. To
report pasture yields in tons of forage, animal unit days of grazing,
or in pounds of beef or milk production per acre is practically unheard
of except in connection with formal experiments and since such experi-
ments are limited in number and usually deal with only one or two kinds
of pasture, little information has been gathered on relative yields of
various pastures.l Hence, information on relative returns from various
kinds of pasture or the production of pastures as compared to that of
cultivated crops is far from plentiful. As a result, individual bar-
gaining power must be resorted to in determining the sale, loan, or
rental value of a particular tract of pasture land and nc very

latmstmmerathutthmmmuatudhsmm
in Oklahoma which are providing valuable information of this type. In
addition to the work of Taylor of Stillwater and Daniel and Elwell at
Guthrie, which has been drawn on for this discussion, Professor Hi W.

Staten of the Oklahoma Agricultwal Experiment Station is testing
forage yields of & number of small grain crops at Stillwater.



comprenensive data are avallable to guide or support the judgment of
those individuals involved. In sowe areas of the State a stocking rate
for native pasture has been rather generally agreed upon but in a large
partofthoStatci‘Fiathemnherof&nimlaafmthtdo-
termines his stocking rate rather than the production capacity of the
grass. This may result in over- or under-grasing, either of which re-
duces his returns to something below what he could expect under an
optimum stocking rate. The results of over-grazing and under-graszing
are generally known to stockmen though misused pastures can be found
in practically all sections of the State.

Physical Studies Are Hot Adequate

"A properly managed pasture should be stocked according teo its
grazing capacity in an aversge year," explained Aldousz in deseribing
a desirable stocking rate for Kansas pastures. "This means," he con-
tinued, "that there may be a shortage of forage in the dry years and
an excess in the favorable cnes."” Over-grazing, he contended, does
decrease grass production, often changes the type of grass found in a
pasture, and may substantially reduce the total production of forage
if continued over a period of years.

#hile Aldous conducted extensive tests on the effects of varicus
stocking rates and management practices and reported the ris_ult.s which
are generally accepted, his publications do not contain a great deal
of material of value to one attempting to predetermine cptimum stock-
ing rate. Ais indicated by his description of the grazing capacity of

- A. E. Aldous, "Effect of Burning Kansas Bluestem Putms,"
Kansas Agricultural Experiment Station, Technical Bulletin 38, p. 62.



a properly managed pasture, above, one would find need for the trial
and error system in determining the capacity of a pasture which dif-
fered materially from those studied by Aldous.

From a review of the literature on this subject it appears that
yield decreases resulting from over-grazing arise from a number of re-
lated causes; first, the most desirable species of vegetation are
killed out and replaced by those which can tolerate closer grazing or
which are not relished by the grazing animals, second, protective
gmmd cover is eaten off which decreases the amount of moisture en-
tering the soil, evaporation inereases and erosion is accelerated, and
thira, with severe over-grazing the livestock fail to find enough
forage above maintenance requirements to allow maximum gains in weight
or milk production. I

While little material has been assembled to indicate the economiec
effects of mismanagement on various kinds of pasture, much material has
been gathered to show the physical effects. For example, experiments
at Guthrie, Oklahoma, have shown that Bermuda grass and native grass
when grown together lost 0.02 percent of the rainfall and no soil;
Bermuda grass clipped lost 0.9l percent of the rainfall and 0.02 tons
of soil per acre, while water losses from bare ground averaged 27.09
percent with an average annual soil loss of 21.86 tons per acre.3 At

the Fort Hays, Kansas, Branch Agricultural Experiment Station

3 Harley A. Daniel,, Harry M. Elwell, and Maurice B. Cox, "In-
vestigations in Erosion Control and Reclamation of Eroded Land at the
Red Flains Conservation Experiment Station, Guthrie, Oklahoma,
%‘;};0—4.0,;3%5.1‘-“ States Department of Agriculture, Technical Bulletin

s Pe 23,
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moderately grazed buffalo grass pasture lost 1.2 percent of the rain-
£all and heavily grazed pastures 4.95 percent.” On moderately grazed
plots vegetated with little bluestem the runoff was 0.52 percent com-
pared with 3.1 percent on heavily grazed plots. Secil losses were
0.049 tons per acre on the heavily grazed buffalo and about ocne-tenth
as much on the moderately grazed pasture. In this experiment erosion
losses were about one-half as great on the bluestem as on the buffalo
due to differences in soil. Froa the reports on these tests it ap-
pears that over-grazing is not the only factor responsible for the
loss of soil and water from pasture lands. Slope, soil type, and kind
of grass may be equally as important in determining how close the grass
may be grazed without causing undue soil loss.
Stocking Rates and Management Practices Are Important

Since maintenance requirements for farm animals are rather con;-
stant for a given set of circumstances and gains can result only when
the daily intake exceeds daily requirements it appears that greatest
net production can be assured only by planning to keep that number of
animals which can be provided with near maximum rations. Otherwise a
large part of our feed supply might conceivably be dissipated in
maintaining animals on rations inadequate to allow satisfactory gains.

Under-utilization of pastures is also undesirable for ro gains are
made from grass which is not used. With under-stocking animals are
likely to spot graze, browsing around to secure only the choice por-
tions of the grass, thus leaving much forage to interfere with grazing
at a later date and create a fire hazard. As has been shown in a study

b A, E. Aldous, "Management of Kansas Permanent Pastures,” Kansas
Agricultural Experiment Station Bulletin 272, p. 37.



of grazing practices in South Dakota, maximum gains per acre are not
necessarily associated with maximum gains per steer.’ These tests did
show, however, that heavy grazing produced more beef per acre and per
steer than was attalned from light grazing though more forage was pro-
duced per acre on the lightly grazed pastures. This, they reported,
indicated that the heavily grazed grass was more nutritious. "Heavy
grazing” in these tests was not so heavy as to change the character of
the native vegetation. Reports failed to indicate the effects of this
"heavy grazing" on soil and water losses. That they were not referred
to would suggest that soll and water losses were not materially greater
with heavy than with light grazing. The purpose for which animals are
being produced will necessarily influence the stocking rate. If
slaughter cattle are desired, then livestock men will tend to control
nuabers so as to secure large gains per animal while in producing
feeder cattle maximum gains per acre will be of increasing importance.
Hany Circumstances Affect Desirable Rates and Fractices

Under circumstances of emergency and especially when the practice
of grain feeding of cattle from summer pastures may be curtailed there
is a strong incentive for stockmen who produce chiefly from ranges and
farm pastures to market as large a percentage of their animals in
slaughter condition as possible. However, the demand for meat and milk
cannot be met by animals produced on forage alone. Grain feeding can-
not be discontinued if maximum utilization is made of our pasture

% W. H. Black, V. J. Clark, and O. R. Hatthews, "Effects of Dif-
ferent lethods of Grazing on Native Vegetation and Gains Per Steer in
NHorthern Great Flains," United States Department of Agriculture,
Technical Bulletin 547, p. 15.
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rasources. Jnder such comditions the mogt desirnble shoeking mate

will !Je a coupronise as ab othor Linss, thouwh the spocific elrewn-
stomecs will undoubtedly alter the situwntion sonevhats DUedther maxi-
mas production per acre nor per animnl is e be deslired necessarily,
but rether the greatest comtribution will be mde If each serc of sas~
ture produces us nuch food of as blgh o qunlity ss possille, Juwsh a
‘;w?(}*n is not S,n,emieﬁ o bo g meoningless as It may appeor, Areas
groving grasps vhieh vill .E’S‘u”:t animals in & glaughter condition will cone
tinus o market slaughter catile, Thelr posl =ill b@ to produce ae
meny pc;anﬁs of acceptalble beof per nore so they wan. Avess having
maf?,m*és unguited for producing beef in claughter comdiition should '
also re-exanine thelr stocking rate for thelr maximum output will be o
00.33%@ botween quollby ond quantity. Thelr objselive should be to
pmﬁa& a5 naseh per sers as they can consistent with the current
densnd situntion,

bilw stoeting rates and production policies have always buen in-
portant 4o the individwl producer amd to seclety they are sspecinlly
vi"tai {mé’:er coniitiong of presanre for maxiaws beef per acrs. Here
the econeade princinle of opporbundty cost is invelved, then eattle
prices ave high relative to the prices of fred graing and labor maxi-
aaa gains per acre will be relativoly more desivable man maxinun galng
per anizal for $oeding oporations ¢ill be profitable and light weight
fecder cottls will be in demand. Pastires and range lands will be car-

rring aore cattle thaz vhen the beof-feod retio dlscourages feeding,.

ke guestion of whether suxisiwm malps per atrs of per slocr are

Fence

uost desirable ezunst be snsvered by deteraining the offects of hesvy

5 »igrtine dgrie:dliural Frodustion Copucity in Oklshoma,® 1245,
Bureau of Agricultural Teonomies, United States Departament of Lgri-
g‘fli,m, and Uklshomn fgriedtwral -xperdeent “intion, dinmeogruphed, De



ana sm:;?ﬁez"ate crazing on the character of Ghe v“gemmm s On 80il and
naber flosses » and on bhe longblse producticn capuciby of a pasturc.
There ore sxbernal ecouomic forces whieh wmust be fully congidersd if
the sﬁaekirzg; rate most satisfactory for a given situstlon is

debepmined.

lﬁl\‘ilﬁdi-‘j and o the public alike. In cost cases lursers do oot
have the basic inforostion necessary to make an sdeguaste appraisal of
eithe;' the productive capacity of pustures or of thelr monetary value.
in aress where lund is chesp and pastures are plentiful instunces cun
be f@;mﬁ of bobh bogs and workstock belng waintained in dry lots from
rlanbing tiae in the spring until the crops have been gathorsd in tue
fall. These conditions exish, presumably, beceuse sewe faruers are
ﬁﬁa\a&ba of the relstive costs and benefibs to be derived fror pastures.

Felative returns bo lund when in posture and shes in harvested
era;ss‘ are vigorously discussed in conpection wibth propossis for re~
tivisg arcas of crop land to pesture, bub direct cosparisons of the
probable returns froc the alternative uses of land are difficult wien
pasture yielis sre unknown.

3};, need exists for additional investigstions of the value of pas-
tured. - It is nob enough bo detersine the productien of pastures in
terma of btetal digestible nutrients per acre, the eifects of various
stocking rastes and sanagenent prachbices on succession of grasses,; or
the sffects of aupplementsl feeding of catile om pastures. Dklsbona

far:

s need to know il they ars sbockieg abl a rale wiich «dll give

T
then seximus scononie returns. They know tihst nelther over-grasing or

under-grazing is as profitable ag grazing at the correst rate.
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ﬁowaier, in most cases, they aave Lo resort to the trlal snd error
ﬁ&tﬁﬁd of determining the stocking rate whici will be the most
sati#ﬂaatcry under o given set of conditions.

Investigations whlch would indicabe whab restrictions a landlord
ﬂ’g%ﬁ Justly impose on a benant in comnecticn witn pasture use il the
rent which a tenant could afford to pay for varicus kinds of pasture
ﬁcul& zlse be extresely valuable., ODetermdning the carrying capascity
of individual farm pastures by trial and errvor is a bime-consusing and
costly wethod. In many casés smch of the grass hws failed to survive

this experiment. Gerbainly it is net o syober adapled to rented laed.

ry tenants have revorted that in order to securs u fars they were
obliged to pay rent cn g run—dewn pasture {far beyond its value. The
asual acticn of a2 tenunt, who had pald as mueh for 3 depleted pasture
as a:g@o& pasture would ordinarily cousmand, would be Lo recover as
queh of his rest money as possible by securing maxdeaws wtilizstion of
the pasture for the current season withoub any regsrd for Lhe probsole
longtine effgets of nis current manapensnl sysbem. This, it agpesrs,
'ﬁeulﬂ lead to Lurtber misuse of tiw grass and ellow liltle chance for
it t6 recover. It has likewlse been reported by landlords timt tenuuts
sﬁcﬁéﬁ but little respect Ior the welfare of existing grass. Perhups
both landlords and tenants could moke good use of additloanel informa-
tion on the yield and value of pastures under various caxiitions of
management and stocking rate. It seems likely thal owners sno pent
grass to others could wmake good use of additional inforostien on the
FestﬁictiOHS which they couwld reasonably lupose on the use of pastures
aﬁﬁ.pﬁe reburns whileh they could expect from renting pastures in

various conditions.



Various conservation practices have been found to increase pas-
ture ylelds. In widely separated areas of the State mowing of native
pastures was found to increase yields from 20 to 30 percent. Bermuda
grass, sweet clover, and lespedeza pastures were generally found to
produce two or three times as much grazing as did native, untreated
paat.nro.? In a detailed study of the cost of establishing and im-
proving pastures in Beckhan County, it was found that such ccsts were
relatively low when compared to the benefits att.a.inod.s Figure 1,
"Distribution of Pastures in Oklahoma," indicates the rather uniform
distribution of pastures over the State. This distribution is based
on the Agricultural Census for 1935 and shows all pastures as they
were reported for 1934. Fasture, other than plowable for 1934, which
probably approximates native, permanent pasture is shown in Figure 2.

The Acreage of Oklahoma Pastures Is Increasing

Annual progress reports from Soll Conservation Districts in the
State indicate that up to the first of 1943 23,429 acres of old pas-
tures had been improved and 102,162 acres of new pastures established
within the Districts. The same reports revealed that cooperating
farmers had made plans for improving 36,626 additional acres of old
pastures and for establishing 171,677 more acres of new put.urea.g
Naturally all improvement and establishment of pastures in Oklahoma

7 "
Tucker, "Conservation Increases Pasture Production,
mgﬁ;mfml&m-étm%1m).mm

8 n
E. A. Tucker, "Simple Conservation Practices are Weapons of War,
Current Farm m Vol. 15, No. 6 (December, 1942), pe 1.

9mmammrw&ucmmnmmm¢zr
Oklshoma, 1942,



1AN1SVd YO AINO 435N
INVT WIV4 YVWOHY X0

At Y )
Sgnols

- -




FIGURE 2

NON-PLOWABLE PASTURE
ON OKLAHOMA FARMS

EACH DOT REPRESENTS 2500 ACRES
OR PORTION THEREOF

Source: 1935 CENSUS Of AGRICULTURE
OKLAHOMA TOWNSHIP TABLES
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sical Consideraticons The Basis of Host vork
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Lo work of bhe bype attenpted in thils manuseript has been reported
in the literabure avxilsble. while sany pusture studies have been sade

icate that the

coverdng a nusber of yeérg_, reports «f their findings ind
cidef intersst of pasturs investiguburs lies is svac fleld foreign W
eooncmics. Of the large nusoer of recorts on pasture studles ingpecteu
enly GZW or twe publicstions were found whiech gave the data uecsssary

for deterzining tne reldicnship betueen grass consuspblon and beef

production. 41&1@ these studies no varlations in stocking rates or uwbili-
zabicn were reported. Polnbs sesb frequently euphaszized vere; relative
retures in pounds of beefl frun vericus grasing sysieus or stoeking
rabes , Field @@ﬁ?r&fﬁiﬁ%‘hiﬁﬂs in torss of total digestible nubrionts

through production eof seel or cdlk with the we of sbandards, devalon--

¥

o or periecting standards, or studles of graoss bebavior under varicus

we intensities.
i review of the litersture on pasture snd grazing experiments in-

2

glecbes that much work has bees underbaken, bub trying to use these

reports to detersins economice graziog practices ¢ophasiges ths need {op

zdditdesad fovestigations which wlll brldge tie exdsiing gap bebween

ssde flelds. For instauecs, it is ot encugh bo

the physical and eccd

koew that one grazing systbew produced more gain per sbeer than ancther,

% beef producticn per acre varded by sone particular anount under

gifferest circunstances. nogalns per acre or per steer -

apre nocessarily indicabive of & good or bad grazing systen. Before wie

mepibs ol albermative gystens oan be deterudned in an econowle way



information on values cf beef produced in the alternstive systems must
be knowne Much work has been done to develop standsrds useful in
measuring pasture yields and in anticipating the beel or milk produc-
tion which would result frow the feeding of a purticular amcunt of
grain or forage.

Examples of thq standards developed Irom numercus feeding and
grazing tests fcllow,

According to Savagc'sl standard maintenance of a 1,000 pound dairy
cow requires approximately 7.92 pounds of total digestible nutrients
daily plus an additional .35 pounds for each pound of milk produced
containing four percent butterfat. Gullickson and Ecld.eaz regorted
that daily total digestible nutrient regquirements for maintaining a
500 pound heifer were 5.45 pounds. Tc produce one pound of gain on
a 500 pound Holstein heifer, they indicated, an additional 1.04
pounds would be required while one round of gain on a Jersey heifer,
they report, requires slightly more or 1.55 pounds and for main-
taining a 1,000 pound dairy animal, they continued, 7.95 pounds of
total digestible nutrients would be required while a pound of galn in
body weight would be secured from 1.93 pounds of digestible nutrients

with the Holstein heifer and from 1.896 pounds with the Jerse;. Brod.rj

1
E. 5. Savage, "A Study of Feeding Standards for ¥ilk Produc-
tion," Cornell Agricultursl Experiment Station, Bulletin 323, pp.
58-123.

2 a

T. W. Cullickson and C. H. Eckles, "Sutrients Used for Main-

tenance By Growing Dairy Cattle," Journal of Agricultural Research,
423593-6C1. vH-u\k

3 samuel Brody, Robert C. Prector, and Ural 3. Ashworth, "Growth
and Development With Special References tc Domestic Animels,” Missouri
Agricultural Experiment Station, Research Bulletin 220, p. 27.
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indicated that total digestible mutrients required for maintaining a
500 pound calf would be 4.07 and for a 1,000 pound animal 6,75 pounds,
Maoémasmmtmﬂywxwmm
mutrients for growing and fattening cattle should be within the fol-
lowing ranges; at 100 pounds live welght 1,2 to 2 pounds, at 300
pounds 5.2 to 5.9, at 500 pounds 7,6 to 8.5, at 200 pounds 10.0 to
11,8 and for a 1,000 pound beef animal from 1l.4 to 13.9 pounds,
msommtaamdmuMMmmum
required to produce one pound of beef on fattening animals while Knott
Mnamugwththapaﬂdmmnwnim
on growing animals or dairy cows required 3,53 pounds of total digest-
ible nutrients or 10,36 times ss much as to produce one pound of milk
containing 4 percent tutterfat. Thay suggested that a credit 3.53
pounds of digestible nutrients be made to the pasture for each pound
of gain in weight of the cows and that the pasture be debited 2,73
pounds for each pound of weight lost.
Aemmwm;mwmtmmmum-
ship between the consumption of feod and the production anticipated
has not altogether been agreed upon, Vardstions in the size, age, and
type of animals used in the different tests account, no doubt, for a
part of this variastion, When these standards are applied to a 1,000
pound animal it appears that daily maintenance would require from 6.75

4 ¥, B. Yorrison, Feeds and Feeding, A Handbook for the Student
and Stockmen, p. 1005.

5300910:, Stewart, and Graves, "Dairy Fork at The Huntley Pield
Station, " Huntly, Nontana, United Stetes Department of Agriculture,
Technical Bulletin 116, p. 3.

6 7, €. Xmott, R. E. Hodgson, and E. V, Ellington, "Methods of
Heasuring Pasture with Dairy Cattle,” Washington Agricultural
Experiment Station, Bulletin 295, p. 8
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to 7.95 pounds of digestible mutrients, Additional mutrients would be
required to produce geins in weight. The exact amount required per
pound of gain on this 1,000 pound animal would apparently depend some-
what on the type of animal, and somewhst on which standard was used
fwmvw&Bhfatmm,MtBMWﬂthm
amm,meunmmmgmmmtha%pmor
totel digestible nutrients would produce s weight gain of one pound
on a Jersey or that with s Holstein 1,92 pounds would be required,
Cattlemen in Jowa, Illinois, and Missouri, aoeaud:lngtolulteum
who Interviewed seversl hundred of them, average daily gsins of 1,55
pounds in weight with yearling steers on summer pasture and just under
1.75 pounds with 2-year olds, Taylorn secured an average daily gein
of 2,28 pounds on 2-year old steers on Bluestem pasture during the
supmer of 1943 with no supplement other than sslt. The pounds of
forage consumed to produce these gains has seldom been reported. From
mmammnmmumde:mHMoMot

- various feeds it appesrs that total digestilble nutriente in Oklahoma

7
Foseley. loge git.

® Kott. Log. gite
? Gullickson. Log. gite

10 y, 3. Welters, "Beef Production on Migh Priced Land,"
Wisgourl Agricultural Experiment Station, Circular 2, p. 25.

11 pruce R, Teylor and Charles S. Hobbs, "Supplements for Fate
tening 2-Year 0ld Steers con Bluestem Grass," Oklahoma Agricultural
Experiment Station, ¥imeographed Circular Hel02, p. 2.

12 yorrison. QOp. gite

13 pood and Life, United States Department of Agriculturs, Year-
m, 1939, Table 2, pe 1073,



pasture grasses can be expected to amount to approximelely 50 percent
of the weight of the air-dry grasses. From the standards just emmere
ated on requirements for maintenance and for growth it should be pos=-
sible to calculste daily needs for a particular animal under almost
any set of circumstances, but due to the varistions in these standards
the results of such celculations could be expected to cover quite a
wide range. To illustrate, s 1,000 pound steer gaining two pounds in
welght per day would require somewhere between 10,54 and 16,55 pounds
of total digestible mutrients, depending on which standards were used.
This would be from 21 to 33 pounds of air-dry grass daily. Maintenance
would require from 675 to 7.95 pounds of mutrients while welght gained
night be expected to use from under four to 8,6 pounds of mutrients,
Thus maintenance would require from 44 to 68 percent of the total ine
take, Mact,uinmpaﬂingonhhimatmuomm%um-
taining their weight, average 2-yeasr old steers on pasture will require
from about one~-third to one~half of all the feed they consume,” Thus a
review of the literature reveals that pasture investigators have found
daily requirements for steers on pasture to range from one-third to
sbove two-thirds of their deily intake which sppears to be quite a wide
range in view of the numercus experiments which have been aimed at
shedding light on this point.

The ratic between total intake utilization for maintenance and
for gains in weight is important since maintenance requirements have a
prior claim on totel Intake which must be met before gains in weight

1 v, #. Black, V. J. Clark, and O, R, Hatthews, "Effects of Dif-
ferent Methods of Grasing on Native Vegetation and Gains Per Steer in
Northern Great Plains,” United States Dopartment of Agriculture,
Technical Pulletin 547, pe 15



can be made. True, a dairy cow may produce at a rate in excess of

that Justified by her dally feed intake but this is for short periods

only and results from her drawing on her body reserves. Actually her

excoss production results from feed fed during an eerlier period.
The Economic Picture Is Seldom Complete

In the literature reporting on and discussing the many grazing
experizents undertaken, one can find references to all of the
materisl needed for determining the economie capacity of pastures,
but seldom does an individual report contain more than a part of the
essential informetion, The major faults to be found with pasture
studies, as such, are that they stress sz few of the important items
and neglect others which are equally important from an economic view-
point, For instance, it is not emough to know what the yields in
pounds of beef per acre were under given stocking rates and management
practices if the rates and practices did not produce maximum returns,
and without some varlations in rates and practices it i1s impossible
to know that the system used did result in maximm production, Even
though maximmm production in a physical sense is sttained by some
particular grazing system it does not necessarily follow that this is
the most desirable system economicelly for in determining economic
desirability production must be messured in walue, which is physical
production times price and production costs must be taken into
account.

It 1s rather remarkable that so much work has been done on the
requirements for maintenance and for growth and so little done on the
vield of mutrients per acre of land under warying cireumstances. That
variations contime to exist between standsrds proposed by different



investigators for mutrients required is, no doubt, sufficient reason
for contiming this type of investigetion, but should exact require-

ments be determined for the mumerous types and sizes of animals pro-
duced it would still be necessary to determine stocking rates by trial
and error for to date 1little emphasis has been placed on the yield of
mutrients from pastures with different stocking rates and with various
management practices, Complete knowledge of requirements could not

lead to predetermining stocking rates if forsge ylelds were unknown.

uzm;mmmofmmwmmmm
of forage end resulting beef or milk production, predetermining de-

sirsble stocking rates would not bs difficult for situations in which
expected forage ylelds were also svailable, This suggests that addi-
tional investigations might well be undertsken to provide the addie

tionsl information essertisl to determining in advance the probable

Jields of various kinds of pasture in terms of beef or milk,



CHAPTER III
THE DATA AND THE METHOD

The nature and extent of available background materlials have been
previously indicated. With the help of these basic investigations an
attempt has been made to draw from a nusber of studies in Oklahoma the
information necessary for developing a method of determining the
economic production capacity of pastures in this State.

The Specific Data

The particular data used in this study include; (1) pasture utili-
zation information secured in connection with farm business reports
from farmers in Payne and Mogu counties for the years 1939 and
1940, (2) supplemental data secured from farm account book keepers in
Garfield County between 1932 and 1941, (3) pasture utilization reports
from farmers in Beckham, Garvin, Murray, Tulsa, and Wagoner counties
for 1941, (4) both published and unpublished data from both the Red
Flains Conservation Experiment Station at Guthrie, Oklashema, and the
Animal Husbandry Department of the Oklahoma Agricultural Experiment
Station at Stillwater, Oklahoma, (5) monthly rainfall data from
Climatological Bulletins, Weather Bureau, United States Department of
Commerce, (&) Pasture Condition reports and yield figures fram both
the office of K. D. Blood, Agricultural Statistician, United States
Department of Agriculture, and (7) observations of both technicians of
the Soil Conservation Service trained in the establishment and manage-
ment of pastures and members of the Oklahoma Soclety of Farm Managers
and Rural Appraisers whose profession keeps them in close touch with
all phases of the farm business.



The Froposed Method

#hile no study identical to this one has been found, many in-
vestigations have been undertaken to measure pasture production,
animal requirements, and the effects of varicus systeams of grazing on
pasture and beef production. As Scmutorl pointed out, there are at
least 13 methods of measuremerts used in detemining the productivity
of pastures. Methods he enumerated were; "profit, hay weight, clip-
pings, cattle weights, sheep weights, photographs, surveys, carrying
capacity, milk flow, plant pcpul:tion, chemieal analysis, palatibility
and duration of grasses." The literature contailns nuserous accounts of
the results attained by the use of these measuring devices.

Assumptions on which this study is based include: (1) That in
general there is a rather stable relationship between yields of wild
hay, native pasture, and other pasture within a given area, (2) That
rainfall is the cne variable responsible for a large part of the year-
to-year varistion in yields of hay and pasture within a given area, and
(3) That the work done on the requirements of livestock for maintenance
and for production in terms <f total digestible nutrients as well as
the total digestible nutrients of various forage crops would be
applicable for this study.

Hay yields and monthly precipitation dats are generally avail-
able. The data in Table 1II gives a basis for the first and second
assunptions referred to above. Their relaticnships are portrayed
graphically in Figure 3. The digestible nutrient yields of various

& G. L. Schuster, "iethods of Hesearch in Pasture Investigation,"

Journal of the American Society of jigronomy, 21:666-673.
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plants is generally agreed upon and much work has been done on the re-
lationships between animal requlrements for maintenance and for growth.
Irobably the most ellusive factor is the relative yield of wild hay
and various kinds of pasture. Reports from trained observers have
been relied upcn to supply this. Hhile generalizations of this type
might conceivably lead to grave errors in individual cases this does
not appear to be necessary as each individual case may be considered
on its omn merit. To illustrate, native pastures in a particular area
may, in general, yield about 60 percent as much forage as do meadows
which have a normal yleld of ocne ton, but carrying capacity of an in-
dividual pasture which appeared toc be 90 percent as productive as
meadow would be assumed to be not at the level of all pastures, but 50
percent above the area average or at 90 percent of meadows.

Farmers' reports of pasture utilization cannot be used as indica-
tors of carrying capacity for no check on the percentage of forage
actually utilized was made. Their reports have not indicated if pas-
tures were under-grazed, over-grazed, or properly utiiized. The ratio
of pasture to grazing animals and the supply of supplemental feed does,
in many cases, determine the intensity cf pasture use. Farwers' re-
ports should, however, offer a satisfactory measure of the relative
yields of different kinds of pasture.
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The experimental data of 'ra.ylor,z I)aniol.,.3 and Elmll" both pub-
lished and unpublished have been relied upon to indicate the relation-
ship between the ylelds of hay and of beef. It is true that in some
conmunities so little 'iJ..dl_ha,y is harvested that farmers may not be
familiar with ylelds. In such cases it may be necessary to use an-
cther hay crop for a basis for estimabing pasture production. Figure
4 indicates the distribution of -i.l.d hay harvested as reported in the
1940 Agricultural Census of Oklahcma for the year 1939.

¢ Bruce R. Taylor, W. L. Blizzard, and Charles S. Hcbbs, "Feeding
and Grazing Tests with Beef Catt.e 17th Annual Feeders' Day Report,"”
April, 1943, Oklahoma Agricultural Experiment Station, Mimeographed.

3ihrlo,y3\. Daniel, Harry 4. Elwell, and daurice B. Cox, "Summary
of lesearch Findings at the Red Flains Conservation Experiment Station,”
Oklahoma Agricultural Experiment Station, ¥imeographed Circular N¥-99.

kﬂarr;l. Elwell, "Progress Report of lLand Reclamation and Pas~
ture Investigations on Abandoned and Scrubby Oak Areas of Central
Oklahema," Oklahcma Agricultural Experiment Station, Wimeographed
Circular ¥-86.



FIGURE 4
WILD HAY HARVESTED IN
OKLAHOMA 1939

EACH DOT REPRESENTS 10C ACRES
OR PORTION THERE OF

Source: 1940 CENSUS ofMRlCUIJURE
OKLAHOMA TOWNSHIP TABLES
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CHAPTER IV
PASTURE YIELDS IN OKLAHCMA
Yields Vary From Year To Year

Yields of most crops in Oklahoma fluctuate rather widely from year
to year, see Table IIl. This is not surprising in view of the variation
in annual precipitation also shown in this table. It is to be expected
that yields of perennial grasses and self-seeded annual pasture crops
would be much more stable than would yields of crops which are seeded
annually for they are not affected by many of the forces which in-
fluence the yields of most crops. For instance, the method of seed bed
preparation, seeding date, variety of seed used, and frequency of
cultivation are variabilities which do not affect native grasses. Then,
too, they escape damage from most of the diseases and insects which may
reduce ylelds of other crops. Thus moisture and temperatwre variations
appear to be responsible for a much greater proportion of the total
variation in yields of native vegetation than is the case with other
crops. HNaturally mean annual precipitation and mean annual temperature
do not indicate the adequacy or inadeguacy of these factors for yearly
means may cover up periods when both available moisture and dally
tenperatures are so unusual as to cause crop damage. ¥When temperature
deviates noticeably from normal during the growing season crop yields
are likely to be affected.

Annual mean precipitation and temperatures, average pasture condi-
tions in percentages cf normal as reported at the first of each month
from April through October, and average yields of wild hay, wheat, oats,
corn, barley, sorghums for grain, and cotton are shown in Table III for
Oklahoma for the 25-year period, 1919-1943. The coefficient of



Table III, Average Amnual Precipitation, Temperature,
Pasture Condition, agg 9_0;;;;3 Tields in Cklahomae,
1919-

: 3 ¢ Pasture @ : $ z 3 sSorg=:Cotton
Year:Percip~: Temp= :Condition:¥1ld:theat: Corn: Osts:Ber- :tlam :Pounds

sitationserature: Percent :May :(Bue):(Bu.):(Bu,):ley :CGrain:lLimt

¢ (Inch= : sof Mormal:Tons: 3 : :(Pu.): (B, )s

WO T S G T S H g g 3 g 3

1943 . 66 1.00 95 11,0 18,0 9,5 8.0 118
1942 .96 &0.2 85 1,30 16:5 18,5 19.0 17.0 12,9 190
1941 47.02 6l.0 5 1,15 9,7 17,5 18,5 18,0 11,5 208
1940 33.78 4 7 1,05 1.5 2.5 23.0 17,0 11.0 211
1939 26,71 62,7 & 1.00 1.0 .5 17,0 16,0 80 121
1938 33.21 62,8 y i 115 11,0 20,0 21.0 16,3 10.5 163
1936 22.60 - G6l.8 40 55 8.0 7.0 16,0 10,0 5,0 62
1935 36,71 0.8 63 1.15 10,0 15,0 25,0 16,5 &.0 117
193, 27.46 63.0 45 0 10,5 55 155 11.5 6,0 56
1933 30.56 63.0 58 o0 10,2 7.5 18,5 9.0 8,5 208
1932 33.99 0.6 67 «85 12,0 20,0 18,0 12.5 9.5 167
1921 31,59 62.1 67 «33 17.0 15.6 28,5 21.0 10.0 178
1930 0.0 6.0 &, 80 9.5 11,2 24.5 12.5 6.0 102
1929 35.39 P4 77 o838 11,2 15.0 21.0 16,0 11,0 128
1928 36,48 60.8 & 1,00 13.5 23.0 22,0 16,5 12,0 136
1927 P55 Gl g3 98 9,0 26,5 165 1.0 12,5 138
1926 39.04 €0.1 a2 80 17,5 26,0 22,0 20,0 12,5 121
1925 28.3 Q.7 68 W06 8.2 75 23,0 LeO 12,5 155
1924 27,86 5942 a 1,10 16,0 19.0 25,0 23,0 18,0 187
1923 44098 60.9 ¥ 98 11.0 11.5 20,0 22,0 12,0 98
1922 33,8 AGQl.6 ® 90 945 18,0 20,0 17,0 13,5 103
1921 30.02 629 86 100 125 2Bl 20,0 22,0 20,0 104
1920 36435 959.6 & 1.20 160 28,0 33,0 24.0 26,0 230
1919 3441l P4 88 1.20 140 24,0 32,0 30,0 23.0 195

17.0 21.5 16,8 12,0 14940

8
2
E
N
-
X

Variation
16,8 240 18,1 20,2 23,3 37.6 20,8 38 42,2 0.8

SOURCE: Precipitation eand temperatures; "Anmual Reports," Weather Dureau,
Mﬁéﬁammmtofbmhm, Data for 1943 not
ava o

Yields; jgricultursl Statdstles, 1942, United States Department
of Agriculture, except for 1942 and 1943, which are from Oklg-
hema Crop Report, Division of Crop and Livestock Estimates,
Bureau of Agricultural Economics, United States Depertment of
Agriculture, The 1943 date are as indicated September 1,

1/ iverage of reports for first of each month, April through October,
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variation, last line of figures in this table, indicates that, of all
items listed, mean annual temperature is the most stable, Next in

order of stability are precipitation, pasture, wild hay, ocats, and

wheat. Deviation from normal for these four crops during the past 25
years has been only slightly greater than the deviations from rainfall. ~
The crops indicated as having much more erratic yield tendencies are

corn, barley, cotton, and sorghums for grain.

Deviations from normal, Table IV, were computed by dividing each
of these annual figures by the long time average. #With such an arrange-
ment simple inspection of the data is sufficient tc determine both the
frequency and the extent of deviations to be expected from each crop.
The last line of this table shows average deviations, which is an-
other check on the frequency and extent of deviations from normal.
Average deviations from normal were lowest for pastures and for mea-
dows while corn and grain sorghuas showed the greatest average
deviations.

Annual production of meadow land is probably even less erratic
than these yield figures indicate for in years of high yields it ap~
pears that hay-makers tend to cut fewer acres than in years when yields
are low. A plausible explanation for this is that since feed require-
ments are more ccnstant than are feed yields farmers attempt during
poor years to make up for the deficit in the production of all feed
crops by harvesting greater than normal acreages of wild hay. Con-
ceivably, they might cut all available hay when ylelds are very low
and only the best when production is above normal which would have the

effects of magnifying all variations, Actually during the past 25
years wild hay yields for the State have averaged less than one ton 13



Table VI, Relationship Between fainfall, Forage Proluction, Utiliszstion, and Beefl
Production from Summer Crasing of Yearling Steers on Cleared Woodland and Abandoned
How Supporting Kative Grasses at the Conservation Fxperiment Station, Guthrie, Oklahoma

: Raine: : Pounds of Alr-Dry : 3 : inimgl ¢ Pounds of 3 Pounds of Grass s Pounds
Size of Pasture ¢ fall :Acres: zﬁ Per Acre _ :Percentiicres:Grasing : Beef Produced : EM s of Forage
and Formor tHarche: ¢ Pro=- 1dne: Utili-: Uti=- : Per :Days Per: 3 Par : Per sPer Pound of : Availadle
and Upe Augugt: dueed _S26C sof :ttear: Agre Acre otoor :Grazing DaviBeoefl Produced:Pe: 0]

1940
Cleared woodland 35 2,69 8 1,M8 67 1.75 . 4,688
Abandon ecropland 75 1,255 945 25 275 4,706
Total 18,0 10 1,708 925 783 4 5.5 2.8 50 % /Y 15,60 9539%
N 63 1,408 06
Cleared 35 3 1,225 S A 59421
4bandon cropland 75 f’ 903 23 26 L4 55409
Total 178 110 1,674 1,005 609 O 647 35 35 226 28.47 19,15 10,830
1942
Clesred woodland 35 3,225 1,608 1,87 0 175 59044,
Abandon eropland 75 1,708 1,25 49 26 .75 65405
Total 22,20 110 2,191 1,3% & 37 5% 280 38 209 29432 2.6 12,09
The 3i=scre pasture:
1941
Cleared woodland 5.32,87 1,000 1,06 5 .06 2,350
Abandon cropland 29,0 1,161 587 583 5480 6,731
Total 17,8, 3%.3 1,32, 645 6® 5 6,8 2.2 40 272 30.64 17.21 9,081
1942
Cleared woodland 503 3,500 1,9 1,531 47 1,06 3,72
fbandon eropland 2040 2,066 1,439 &7 20 5030 11,984
Totel 22,20 34,3 2,289 1,522 %7 3% 686 2244 3% 234 34.17 23,88 15,75

SOURCEs Arranged from data secured froz Daniel sad Rlwell,

B
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times and 4 ton or mors in 12 years., When yields were under oue ton,

3. i w3 o £ x &, » L4 ] N %
dey cut an average of 490,015 acres, but when yields were & ton. or
more btiwey averaged 487,902 scres per yeu furing all of the past six

years hay yields have been one ton or mere. The average acreage cut

.

during 1938, 1941, and 1942 when yilelds were l.15; 1.15, and 1.30 tons

wasg *3? G50 acres whlle In 1939, 1940, and 1947 wilh yields of 1.0G,

1.85, and 1.00 tens an averape of 443,000 acres of wild hay were har-
vested. It is granted that this variaticn in acres of hay harvested is

relatively alight, bub since it appears to have 3 constant relaticnship
to ylelds it msy be worth menbloning
This mabter of yleld stability is dwelt upon at lenghh because

year-to~yezr variatic

¢ in ylelds are laportant ic making compe arisons
of the relative desirubllity of twe or nore crops. There are circun~
stunecs when stzble jields with a relatively low average may be more

desireble than yields having a mueh higker sversge nltn wide annual

Tluctuations for prices tend to be nigher dwing pooer crop yeuars. This

iz especially true with bulky crops zs bhey can seldon be moved froa
areas of plenty to distant arsas where such crops are scarce. This
mabter of yesr-to-year [luctustion appears to be doubly lsportant when
considering livestock feods which are to be fed on the fara where grown
such és hay and pasture for fallure will nol only mean that there will
be na'crep te market zs is the case with growers of cash crops, bub in
ﬁdﬁitéon failure to produce the necessary feed will often make neces—
sary ﬁﬁe purchasing of high priced {eeds or tine ligquidation of livestock
gﬁ-ﬂegresseé markets, Insurance in the form of feed reserves doss, of
course, take sowe of the risk out of this type of farming, but siluge

sndé hay resepves can seldon be used in ploce of pusture.
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Tm data fmdicute that those who grow pasture, wild hay, wheab, and
cabs wi;.‘l enjoy whatever advanbages Libere are in growlng crops with
E'Z;ﬁ.‘ﬁifﬁw;& yleld warizticns from year o yesr. Theose crops are shown to
be aly Lmau as sbable so reinfall when viewed for the Shate as a whole.
fHay ymlfaa for bype of ferning areas appear to be even ciore dependable
than precipitation, see Figure 5. The burs, which repregsent toth
molature snd hay yleld for Census years and for the Jongbiue peried,

suggest that wild hay can be counted on to yleld about one bon per acre
and Lhat for this production moisture in excess of 20 to 25 inches is
uinecessary. Thls would explalin why it is dilficudt, if not ispossible,
to reiate precipitaticon received in any selected group of meonthe with
hay ylelds. It would also lend much support to the contendion bhat bhay
and pasture crops ars smeng bhe most reliable producers grow: in the
5@@@9.

Ti at data on monthly precipits twn are insdeguate for explaining
yields of wild hay is suggested in Table V. Un the surface it mdght ape
pear ,;:assibie to add together bLie preecipitation received in different
series of months to determine during which wonths precipitation had a
marked influence on wild hay yields and months when molsture was not
important. 3Such a study would be exiresmely valuable if definite re-
sulbs could be obtained for this could p sa;a.bl,; lead o forecasting
p agtures sould be adeauste and men tn ; would be short., Tois
would allow the stockman some sdvance nobice whiceh would ald in deter-
Sliﬂi!xg current grazing practices. The tzble sugpests, however, that
zz'ionﬁiﬁy data are nob satisfactory for such a study snd S‘C}H that normal
rainﬁall is not neecessary for noraal yields of wild hay.

The data for Area 2 suggest tist a close relationship between

'
i
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total precivibation and bay yields might be expested. However, in

sres fi, yields were guite constant while amnual moisture varied from 26
to 48 ;‘mciwﬁ.

,w Area 2 there is a posibive relaticnship bebween the molsture -
recéivgzd from Septesber through Hay and yields; 23,89, 12.14, and 13.14
inches goupled with ;lelds of l..§£',;; 1.05, and .92 tons. Yields in area
N v-:eré practically identieal whlle the Septesber-iay precipitation
'E’M}.};&ﬂ; from 16.05 to 33.84 inches.

The precipitation of & particular sroup of momths miy appear o
bé aaé@ﬁi&ted vith ylelds in one area and nobt on cthers. letails on
ggrecizéit&tion aud yields for all type of farming arsas are shown in
tppendix A. Areas 3y &4y and 7 had yields almost iderdlcal for the
?bizreé 3&11‘» yet totsl molsture ranged from 68 to 127 percent of normal.
These dabs also suggest that normal reinfall in most areas is conslider—
’ab:};: gbom that reguired to preduce a normal crop of hay and that
acnkily dats are inadeguate to indicate either the adequncy or in-
adeguacy of the aveilable solsture. (bviously, o gzsarti‘cﬁlar monbh with
fcrmﬁ. total rainfall way be toc wet or too dry for a pericd long
emug%i Lo adversely affect yields. Likewlse, when moisbure distribu-
tion is desirable, satisfactory crop prosuktion may be thé result when
bobli monbthly and annual precipilubion are noticeally elow nornal.

| Helationship Detween Deef Iredustion ard VWild Haoy Yields

ééimzing experizents desipgned te determdine the yield of beef ob-

‘tainable from pastures established on abundened cropland snd land

cleared of scrub osk tisber are being comducted st the Red Flains



. v W4 « .
wweriment Station by lsulsl  oad Mlsa*l in 1939 tests

uwere started on & llG-acre pasture consisting of 75 scres of abandoned
eroplacd and 35 seres of cleared ucodlend. In Lhis pasture revegeta-
tion was acconplished by seesding aboul L0 seres of gullied land te
uabive grasses and uwllowing the exisbing nstive grasses to coubinue

spreacing on the balunce of tiae area. Clipplngs of grae

g

areas huve been made annually to debermine the amount o

grass utilized,

Initial and finol weights on the yearling steecrs grazed have provided
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beel production figures. Silwiler tests on
5.3 gseres of cleared woodiand and 29.0 seres of abandoned cropland were

stovhed in 1941. Ef&ctically all of this srex was gesded bo native

grasses in the spriug of 19¥39. Bobh pure

Buiffalo, Blue Crama and Little Sluesten grass were established.

In sdditicn to providing the laformastion for wihieh tLhe experiaents

£
&

were ussigned bucse bLrials have alse provided inforastion on: (1)

[

vaily forage re ﬂulfedﬁﬁi° for steers, and {2) in indication of the pos-
sible range in the beel-gruss ratlo with different degrees of forage
ubdlization. Jetaulls of thls particulsr phase of thelr resulvs are

swamarized in Pable Vi,

darley L. Uaniel, Harry . Elwell, and Jaurice . Cox, "Sunsany
of Hesearch ﬁivdinﬁs ot the Red rlains Conservation sxperiment Stabtlon,
Gﬁthrie, Oklahona,® Oklahoms Sgrleultural Sxperiment Station,

inmeopraphed (irevlar ~9%, pp. 7-9.

"

Rarry . Zlwell, "Progress fHeport an Land Reclamstion and Pas-
ture lnvestizations on jbandoned and Scrubby Oak Areas 1o Central
Uklabona,”  Okleho rloultural Bxperiment Sbatlion, reograrhed
Cireular =30, pp. 1-E.
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Fras this study it appears that delly forsge reguiresests for

yee.rlijé‘;g: asteers making ssbisfactory gains frem native pastures during
the w;..ger seasct Quy range from 30 ‘ta 35 pounds of alv-dry forzge
equivaiexzta. The percent of wtilization appears Lo be an important fac-
tor in‘ seternining daily req;aira:;emts per steer us well as indfluencing
the be@f—gra$$' ratlo. Ulbth higher utilizotion gains per steer and per
agre wére inereased. g,:«mwtlge these relationships neld when ratios
of 'gm‘ss {0 steers were altered either by c¢limatic conditions ahich
stiz:;zu];ataf& zroebh of the grass or shen the rotio woa changed due to
varistions in the stocking rate. licte "percent of utilizstion® and
fiacunﬁs of grass per pound of beef producsd” for the three years for
which figures are avallible o the 1l0-acre pastwre, Table VI. .s the
perceﬁt ubilized deelined, pains por steer and per scre also went down.
HJata m“ the 1l0-gore pasture shows that when the average steer find ac-
cess to 9,39, pounds of grasu in 1940 he abe 46 percert of it and pro~
duced maximas gains bobh per acre and per steer. The next year 40 per-
cert of the 10,829 puunds of grass availzble per steer was ubilized to
produce 35 pounds of beef per acre ard 226 pounds per steer. ith
12,04% pounds of gruss per steer in 1942, 37 percent was utilized to
produce 38 pounds of beef per scre which was slightly above the 1941
yiedd of bveef per acre but gains per steer dropped to 209 pounds, low-
est, f?sr either pasture to date, [igwes in tie column hesded "Founds
of Gréss Utilized" indicate that closer grazing as showm by YPercent
E}til:iied“ produces more nutritious grass if the two pustures are con-
sideﬁed separately. As percentsige utilized decreased il took more and

more grass to produce a pound of beef. How far utilization could be



i

1nereﬁsed without adversely aflecting the yleld of beel per zcre or per

steer cannot be determined irom tals study.

|
S
|
? ulbs cbtained on the 3ih~acre Piﬁ&ﬁf@ also indicate that greater

utilization results in incressed beef production per acre snd per steer

i per pound of grass used. Jobe that with 30 percent of the grass
used in 1%41 the beel yield was L0 pounds per acre compsred sith 34
ﬁcuﬁdé in 1942 when 34 peré.ﬁt of the grass sas used. 4 cuuperioon of
Lhe twe ﬁ“@tﬁf&S'fGr 1941 reveals the same tendency--utilising =
greater percentage of the availuble grass awast increasing the produc-
tion Qf beef--both per acre st per stesr. It appears significast thet
in 1944 the beef-prass ratio for both pastures was materially higher

than for previcus yedrs——ubtilizsbion was lower in 1942 tha for pre-

vieus yesrs. Stockmen lnve been hesrd to remsrk that the grass "lacked

strength* when referring to a situstiou in which luzurious grass was
produced by sbundart roinfall but the cubble gppeared tu be making un-

satisfactory gains. No doubt they would heve ¢

ented that in 1942
the grass "lacked the sbrenghi® it Imd during the previous year and
that %Eis would spbisfucborially sccount for the higher besf-zrass
rablo in 1542, bub from bhe dala ib sppears also thab grass i the 34—
sere pastare "lucked the strengbth” of the grass in the 1l0-ucre pas-
bure durding 194<. Turther Tableyr shows that wtilization was alight-
Cly ﬁighsr’iﬂ the larger pasture. FPerhaps heavier grazimng can be
conntéﬁ en Lo "give strength bo tle zrass.” The work of S&rvisg £l

peuars to be in asgreement with tnls thought. During a 25-yesr study in

2 3. 7. Sarvis, razing Investigaticns on The Sorthern Sreat
?iains,@ Horth Dakots spricultural ixperimert Stabien, Dilletin 279,

rjn e.i-,)-
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North Dakota he reported that the average removal from a 70-acre pasture
was 77 percent. 3ince the pasture nommally carried the cattle with
practically maximum gains it was concluded that 20 to 25 percent of the
forsge should remain standing at the end of a grazing season in order to
prevent over-grazing. In discussing degrees of intensity of graszing
Sarvis wrote:

Lightly grazed pastures are those wherein the vegetation has
remained in more or less of a normal conditicn throughout the course
of the experiment. Normally grazed areas are those that have fur-
nished plenty of feed to allow cattle to put on maximum gains under
normal conditions, without injury to the vegetation. OSeverely grazed
pastures are those that are grazed so heavily that they cannot pro-
vide enough feed for the cattle to put on normal gains, yet the
vegetation is able to return to near a normal condition with rest
periods. By overgrazing is meant that areas have been grazed with
too many cattle on too few acres so¢ that some of the desirable
species have been driven cut. 4

The experiences of thks in South Dakota are particularly in-

teresting as he was working with a similar problem. In reporting on the
relative production of an 80-acre and a 150-acre put.ure he wrote:

It is particularly significant that, from 1919 to 1930, the
pastures which were the more intensively graszed--the 80 acres with
an average of 1l head and the first 80-acre section of the 160--acre
alternatively grazed pasture with an average of 20 head--produced
almost two and three times, respectively, as much gain per acre from
Hay 21 to July 31, as well as greater gains per acre for the season,
than the pasture which was less intensively grazed, averaging 11
head to 150 acres.

The greater gains per acre along with carrying capacity indi-
cate that the forage consumed on the more intensively grazed pasture
must have had considerably more feeding value, inasamuch as the feed
on the least intensively grazed pasture, the 150-acre pasture, was
practically all consumed by the end of the grazing season.

Even though the more mature forage should yield more digestible
nutrients on account of its much higher grass yield, the less mature

forage may produce more pounds of gain in weight because less energy
is required to digest each unit of digestible nutrients.

4 sarvis. Op. cit. p. 42.

5 W. H. Black, V. J. Clark, and O. R. Matthews, "Effects of Dif-
ferent Methods of Grazing on Hative Vegetation and Gain Fer Steer In
Northern Great Flains,” United States Department of Agriculture, Tech-
nical Bulletin 547, p. 16.



ﬁtrc it should be poinbted cub bhat tests zt Cuthrle were not in-

tended bo detarwine maximuxn stecking rates. her they wore wder-

tak m?ta learn how much grazing could be provided by elesred woodland
and ab“ﬁuoneJ QPCBI@ﬁu vwhile estabdishing and improving the stend of
desirable plén 5. The directers of thls experinment concluded Lhizt the

srazing intensity practiced dd net prevent the grassssz from becoming

n

et tar ;Jt*ﬁgi shed.
» &

ur’? ing besbs by aglﬁr in which Z=year-cld steers were pastured

5

on gord Bluasten grass during bhe sumger of 1343 revealed that it re-

guired 25.07 pounds of grass o produce s pound of beef, iHis stocking
rate was 5.4 acres per steer, with &0 percent utilization., Hay oo
sunilor land produced 23 tons per scre. His gelns vere 54 pounds per

acre or 295 pounds per steer on that grouwp of anismals grazed with no

Pyer ey emﬁnt athp“ Lhon oalt.

g T

Tmﬁ&@ teota indiczte that the normal beef-grass ratic in Ckishoma
zay be between 1 to 15 or 20 with mederste sbocking rabtes. wibth

@rﬁaﬁer utildzaticn the serrower ratie appears likely. UDally regulre—

i
&

ments in terms of alr-dry grass per animal are alse indicubed in these

el und 3¢ pounds for yewrlings and 40 pousls for 2-

kY

R
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year olds. buring the suwsser ¢ r&alnr segacn of 1942 stock cows on

good pustures were masinbained for 198 days on an average daily rstion

of Ew pounds of sir-dry gross b the Chlshoma Agrieuliural Sxperiment

.

3rLce f. Taylor and Charles 3. Hobbs, YSupplenents f
1y S~Year-(ld Jteers on Bluestes Trass,” Cklshoma

maﬁﬁriﬁeﬁ Station, dmecgraphed Clreular, ¥-102, p. 2.
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Ztation. That oroup of cowg srazed durdns the winler scason consuned
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34 pounds of grues daily in widition to tun pounds of eolbomseod cala.

iS

oba
4y

G S Lor

Tho investicstisng refuorred to earlicn aleo provide a bos
celenlating theso ylelds. Fren the shavduards referred o herotofero

ars responable to assume thal gix pounds of tolel digoective

il eppe

sutrients are recuired for the daily reintonence of yesrlins steers ov
2

geran gauw}s for 2-year olds, Enott's Iirure of 3.53 pounds of total
éigesf; ible mutrients per pound of gein appecrs te have boon geceptable

Zor 1t has been used Ly Loodward, Shepherd, ond g;mu, b:f Faires,

&
1C 11

wuson, La Uoeter. ond Uiso, and by otherp. Darrison heo indiested

Gl A E bl A et AT o 5 P - e
that the tetal dipestible mvrients of aatlive srasses rns approgi-

ooreent of their dry weisht., The United Stotes lopertment

2

m Fetsd rmulm ¢ nas alse rade available deta on this pubjeel assonbled

4

fron varisus sources whieh chonld bs applicable te Olduhoma,. Total

Bruce He Taylor, u. L. Blizzerd, and Cherles &, fobbs, “Weoding
and Grazing Tests with Beef Catile 17th Annual Feed ars' Ty Renorh,

¥,

fordl, 1943, lshope Asriculiursl Domerinent Statisn ‘31:1::@0 sraphed,
¥ ¥ (& ¢ 2

Jd. Go Huobt, H. L Hodgoon, and B, V.,
Deasuring Pasture Yields Lith Dairy w tlg, "
feperirent Station, Dulletin 205, p. Ce

“llington, “ethods of
Gashinston Agrieuliural

woodward, J. Be Shopherd, snd ¥, 4. Hsin, *The lshonhein
Grsten in the z'g.n:%.‘femcm of Perpsnent Pasture for Dairy Gattle,®
Unlted States Departuent of fAoriculture, Technicsl Bulletin 'ués’.:, Pe 1de

Lie Uy Falres, J. Ha L wsor, end Jo Po Lo Huster, and G. I
wige, Yixperivents with Anmuel CGrops and Permonent Psstures to Provide
Grazing for Dairy Cows In the fie:ﬁd"till feglon of the Soulheust,"
United Stutes Departvent of Azrieniturs, Teechnieal faulletin 805, p.l2.-
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Table VII, Actual Gains Per Steer From Grazing Tests In Oldahoma With Computed
Gains Based on Standards of Total Digestible Nutrients Required for lMaintenance and For Growth

sliumber :Number:Average: Pounds of T.D.H. S—TM)MHl Te Do No ¢ T, D, N, sPounds of Beef Produced w‘—m
Year ¢t of 1 of ght: Required Per Day :Grass (Air-Dry):T. D. N. 3/: for sAvailable : Actual @ CTM tictual Computed
Anims o1 Egintenance z Pounde Pounds B $For Grain

alst VE i wejkey pintensnes %

Experiments on the 1l0-acre pasture at Gutihrie:

1940 20 153 697 6487 45306 2,153 1,050 1,102 276 312 15.60 13.%0
1941 17 152 635 6450 4y328 2,164 93¢ 1,176 226 333 19:15 13,00
1942 20 154 701 6490 4,516 2,258 1,063 1,195 209 339 2,61 13.32
Experiments on the 34-acre pasture at Guthrie:

1941 5 152 684 6.85 44658 2,329 1,043 1,288 272 365 17.21 12.76
1942 5 15, 710 6495 55263 2,631 1,07 1,561 234 42 23.38 119
Experiments by Taylor at Stillwater:

1943 22 128 880 770 Ty 344 3,672 986 2,686 293 761 25,07 9,65

SOURCE: Arranged from data secured from Daniel, Elwell, and Taylor,

1/ Average weight as shown here has been computed as initisl weight plus three-guarters of the gain as tests have shown that steers on
pasture make the largest gains early in the seauon,

2/ As indicated in Food gnd Life, United States Department of Agriculture Yearbook, 1939, p. 627, Table 9, "Total digestible mutrients per
head dally required for growth of dairy cattle, caleulated from the Gullickson-Eckles data, and compared with the Morrison feeding
Standard,” Maintenance requirements for dairy cattle were selected for use here as they are somewhat more liveral than those of Brody

for beef and general purpose cattle.
3/ Assunming that total digestible mutrionts equal 50 percant of the air-dry weight of the grass consumed,
&/

Thiamputntion15buaodonthnaammptionthnﬂompﬂuﬂlgnininbodynighttﬂlmmﬂtfmthamnsmpuonofS.ﬁpouniaortotal
digestible mutrients above daily maintenance re-juirements.
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|
from $ rabion which was two-thirds of maximun requirements. This is
im@@?taﬁt in considering the degree to which pastures are to be uti-
ized. OUranting that 100 percent utilizstlon would provide pors for-
ags tnmn would 60 percent it dees not necessarily fellow that complete
utiliﬁatioﬁ would produce the most becf, for o stecking rate suffi-
cbent Yo force 100 percent utilization sdghl reguire such as increass
in the nuaber of ecattle grazed that a large part of this additional
forage would be dissipated in maintensuce. Then, too, in stocking so
as to sscure more copplebte utilization it scems lcgicél to assume thud
during a pard of Lhe grazing season individual animals would enccunber
ﬂifficulty in finding the forsge required for a complete fill., These

difficulties plus the dan cne bo the vegetation by over~grazing

age
i3

mera‘camsidsred oy Sarvis  when ne suggested that most dosirsble
results would be secured with 75 Lo 80 percent utilisation.

It appears fren the évi&@nce‘availabl@ that pastures can be
grazed s0 a8 Lo regove aboub the same percent of thelr total forage
producticn ss would te resoved by sowlng in July for it has been ob-
servéé that native meadows cut armually, noh later than July, are

I

gencrally dbl& to make sufficient growth after that to regain a

123

satisfactory smount of their normal vigor and remain st a near maxi-
mus producticn level invefinitely. Hence, for purposes of this dis-
cussicr 1t will be assumed that pasture yields in terms ef alr-dry
fﬁrage approxiaste that of meadows providing that both type ang

&ensity of the vegelative cover are similar., In msking estimates of

forage prv&uct;c& expected fros pastures doanward ad juotnenta will

13 sarvis. Op. cit. p. 43
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be necessary to allow for variations between the density of plants in

|
aasture and in neadows bul bhe degree of ubilization can safely be

assuzed o be identiesl.

Horgal ana anbleipabed wild hay yields are gererally known. FPage
Lure yields im te éﬁ of beuf per acre are not so generilily nown tor
are th@y recorded in documents svailable te all as are hay yields.
How ver, i a normal relobilonship exisbs bebwesn feed consumed by &
partiswlar type of anisal and production in terms of o gain in weight
or in zilk yield tanen 1% would ayye&r possible to anticipabe ylelds

of seat or milk aboub ss sccurabely as pounds of forsge or grain,
g & Ly

Haburally suen esleulaticns will include some sssumptlons or esti-

mabtes in addition to the beef-grass rutic. Jest lscortant of thesze
are, first, an estimate of the relative ylelds of forsge to be ex-
peeted from pastures and fron sesdows, and, secend, sone asswpbtion

45 toe the degree to which all forage is %o be uwtilized.

the relaticuship of these varicus factors le indicsted in the

f"s

f&lloaanL Lilustration. On a meadow ylelding .95 tons of hay, wiieh

B et

1

has bewn the average yleld of the State during the past 25 years en-

pected beof yield would apparently be 105 pounds per acre, or bebwsen
S and 127 pounds depending on the beef-grass patlio assumed and the
canpletessss with which availsble forage is to be used. The caloula-
ticnhs are 1,900 paun&s off Torage divided by the pounds of grass wiich
it is expected will be reguired to produce a pound of beef, in this

case 1%, 18 or 20 to detersine sxpected beef yicld., 4n assusstion
, L £
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necessary for resching this conclusion is that the samé amount of for-
age will be harvested by animals as by a mower. Problems apparently
ecircumvented by the beef=-grass ratio method of yield determination which
heve plagued many investigators of pasture yields are: (1) The question
of whether grasses produce as mmch forage when grazed frequently as
when mowed anmuslly, and (2) The reletive mtrients of frequently
grazed forage and that cut only at the end of the growing season,
m&ummmmmwmlmmam
intensity in South Dakota when he reported:
ng the lower ylelds of alr-dry forage from the rore
frequently s which corresponded to the more in-
tensively grazed pastures, it is evident that the forage consumed
on such pastures was mmch more mutritious since it produced not
only grester gain per acre but also carries considersbly more
cattle poer acre.
True the tests at Guthrie do indicate that a narrower ratio 1-12 or
even l=10 night be possible with greater utilization, but since forsge
vields would likely decline with utilization beyond 75 percent it would
seenm safer to assume sbout 75 percent utilization and a beef=grass
ratio of 1 to 15 or 20,

As grasses in pastures seldom grow as dense as in meadows it is
neceseary $0 maks an sdjustasnt of the reported lay yield to conpen-
sate for this, Estimstes of farm managers and pesture technicians of
this relationship are shown in Table IX for different areas of the
State. It appears from a study of their reports that for the State as
& whole pestures may be expected to yleld about one-half as much for-
age as native meadows or 950 pounds as compared with 1,900 pounds
which has been the average wild hay yleld for the past 25 years, In

1 mlack. Qp. gite p. 18.
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when mexismmm utilization is plemmed., The advantages of having some
grass in reserve during below normal years would also appear to be Ine
portant in determining the most profitable rate of stocking,.

Table VIII, DBeef Production Anticipated from Summer Grazing
A 100 Acre Hative Pesture Yiolding 1,500 Pounds of Alre
Dry Forage Per Acre ¥ith Variocus Rates of Stocking

and Degrees of Utilization )/

18 300 5

2 - 300 66

26 150,000 129,000 8 7,166 276 7

2 150,000 138,000 92 7,666 256 77

3 150,000 142,500 95 7,917 233 o
v

geins, Experimental
how far utilization may go before decreased gains per hesd result,

Beef and ¥Milk Yiclds of Oklahoma Pastures

The material presented in the preceding pages indicates that: (1)
A beef=grass ratio of 1 to 15 or 20 may generally be expected with op=-
timm utilization of pestures, (2) In those cases where experimental
data have been available daily requirements for making satisfactory
gains on steers have beon about 30 pounds of alr-dry grass for yearl-
ings, 40 pounds for 2-year olds, 56 pounds for maintaining stock cows
with calves, and 34 pounds for stock cows on winter pasture when sup-
plemented with two pounds of cottonseed cake, and (3) For determining
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Wheat for Grain, and Improved Pastures Relative to Wild

BeROREBoavounpunm E
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y!ompm't. i
reported for improved pasture results from both ranges in rainfall
within the Stete and from differences in kinds of improved pasture con-
sidered, Iheant pesture ylelds as reported here appear umusuaelly high
in relation to other pastures. The reports indicated that an acre of
wheat could be expected to produce twice as much pasture as native
grass, which 1s not in sgreement with reports secured from farmers, It
is possible that in these reports the years when whest provided little
or no pasture may have been omitted and that the reported yield is in
reality an aversge of only those years whon whest pasture wee lmportent.

A beefegrsss ratio of 1 to 20 has been applied to the data in
Table IX to construct Tahle X which emphasizes the high regard of farm
managers and pasture technicians for lmproved pastures. This table
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Table XI, Use and Distribution of Major Kinds
of Pasture in Selected Areas of Oklahoma

Garfield County, average of 1932, 1933, 1935, 1937, 1938, 1940, and 1941

Bheat for grain 55 3% 3.8 1.2
Sudan a 5 2.1 a3
Leogumes 2 3 245 2.0
114 hay yleld, tons 0,50

¥uskogee County, Average of 1939 and 1940
Native &6 &0 5¢6 1.2
Peremnial, 4 7 5¢0 2.0
Fheat for grain 4 g 3.0 242
Other anmuals 3 8 2ed, 3.6
Crop residues 23 17 2.8 1.0
¥1ld hay yield, toms 0.68

' Payne County, Average of 1939 and 1940
Peremnnial, 1 2 O 1.3
Wheat for m 6 6 2,8 1.5
Other anmuals 3 6 2e3 2,5
Crop residues 11 VA 2.7 1.7
¥11d hay yleld, toms 0,75

Bockham County, 1941
Hative 35 25 Sedy 240
Perennial, 13 13 A 4e8
¥heat for grain b7 A 23 3.1 2.3
Other anmuals 12 18 Le3 34
Crop residues 26 19 1.8 1.7

#5112 hay yicld, tons 1.45

(Contimed)



lative 9 5 S5e& 20
Native, mowed 28 28 50 2,6
Perermial, 16 A 6e8 6e3
Theat for grain 2 2 2.1 2.7
Other anmals 15 24 4eb S5e2
Crop residue 30 7 9 o7

SOURCE: Unpublished data from Projects 285 and 293, Department of
rwwwmm,mmnamww



Table XII, Estimated Pounds of AlreDyy Crass Available Per Day For Each Animal
Unit Crazed on Native Pastures and Resulting Beef Yields
In Selected Counties of Oklahoma

: ¢ Animal Units : %ild : Pasture-ieadow: Pounds of Grass: Pounds of Beef
County ¢ Year :Months of CGrazing : IHay : Ratio : Per Animal Unit: Per Acre with
3 sReported Pe re 3 Yield 3 Fexr Pagture Davs A 1320 Ratdo
Garfield County: 1941 2,1 <86 60 1644 52
1940 1.7 57 60 1344 kA
1938 8 1,16 ] 5840 y(*)
1937 1.1 . 60 13.1 22
1935 1.5 95 60 253 37
1933 1,8 1.00 60 2242 60
1932 2.1 1.02 60 19.4 61
¥uskogee County: 194_0 1.3 «63 40 12,9 25
1939 1.2 /A 40 1644 X
Payne County: 1940 9 o 76 50 28,1 2%
1939 1.2 73 50 2043 36
Bockham County: 1941 2,0 145 50 2ol 72
Garvin and Murray
Counties: 1941 1.4 1,25 50 2948 62
Tulsa and Wagoner
Counties: 1941 2.0 1,12 40 149 45

SOURCE:s Unpublished data from Projects 285 and 293, Department of /Agricultural Economics, Oklahoma
Agricultural Experiment Station,




CHAPTER V
RELATIVE RETURNS FROM CROPS AND FASTURES

Making estimates of probable returns to particular tracts of
land when in pasture and when in harvested crops is certainly nothing
new. Undoubtedly one or more people have made such an estimate for
every parcel of land in Oklahoma. Until recently the trend has been
toward cultivating more acres of land., BEarly settlers took stock of
their new surroundings, made estimates of returns to be expected from
these two alternatives and broke up the sod. Recently the trend has
been reversed sc that formerly cultivated land is now in pasture. The
magnitude of the present trend is indicated in Table I. That land was
first in grass, then in cultivation and again in grass does not neces-
sarily indicate that the one who broke the native sod was in error for
circumstances change from year to year and that which is economically
feasible today may have been economically impossible a few years _
earlier,

In determining the most desirable use for a particular pisce of
land some of the points which should be considered are: relative re-
turns, the labor supply, avaihblel equipment, credit facilities, the
markets and transportation available, experience of the farmer, his
personal preferences, the effects of alternstive uses on the present
farm organization and upon the security of the capital investment.
This list is not complete but it serves to illustrate that to deter-
mine relative returns to land when in alternative uses is quite a
different problem than to determine the smost desirable land use.



Yields, Costs, and I'rices Aiffect Returns

The principle factars involved in determining the relative re-
tums to land when in harvested crops and when in pasture are yields,
costs, and prices.

Data are not available in sufficient volume to indicate how pas-
ture yields compare with yields of harvested crops on similar land.
This is unfortunate as yields are of prime importance in determining
relative returns to land with alternative uses. To gather factual in-
formation of this type would appear to be a wise investment of public
funds. In the absence cof actual data it wdll be necessary to aasume
some yleld relaticnships in order that the relationship of yields to
other factors may be shown in determining under what circumstances
land should or should not be in pasture.

Production costs which need to be considered in estimating prob-
able returns to land when in pasture and when in harvested crops are
those which will be affected by the proposed land use. For exauple,
if the alternatives are; (1) harvest a small grain crop, and (2) pas-
ture it if it is obviocus that the cost items involved are those con-
nected with harvesting, storing, and marketing the grain as compared
to the costs connected with using it for pasture. That is to say, only
operating costs will be involved; fixed costs which will not be affected
by changes in land use will not need be considered. However, in the
long run no costs are fixed, which means that costs involved in a pro-
posed change in land use may include such items as taxes, building re-
pairs, fences as well as the usual labor, power, seed, and machinery
for a change of long duration may influence the need far buildings,
fences, and public services though they may not enter into making
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decisicas covericg operations for a simgle year.
r
The price relationships selected for wse in ssbizating returns

fro: different erberrrlses should be considersd very carefully for

prices alone may sasily cutweigh the sifscts of beth ylelds and costs.

?")

Fortunately ths chances for belny

mislead by the unwise selecbion of
srices degcreases as the lengbh of tise o be covered by bthe proposed

change ineresses. The reason for thls is thel actusl grices for wheal

and beef for the past 20 or 30 years offer a zore saflisfactery bssis

for ¢sbinating their probable relsbicmebip during the next 10 yearps

thay for ths rg yeur. 1t would probably bo safe to sssune thet the

%]

worzal price relsticnship would exist for sost of the time during the

next dozen years for priscipal fars products tiwa to sssume a nornal

srice relobticostily for tie rexd year or teo. The producer who enpha-
gilzed besf production in 1943 because 1942 beefl prices compared fxvoy-

sbly witn crep prices way Lot nave fared so well as the producer who
conbinued with his usual fery organization.

‘.1..(3 makiag an estimate ol the edffecbs wideh prices would have on
tihe f clative returns to be expecbed fron harvestlng s suall grain erop
cr fron using it as pasbures it would be aecessary bo furccast botu the
price of wiest snd of beel abt tre Lime these products would be ready
for wmarket. o bhic cennettion it might be well to polib ocubt that the
rrice of stocker and feeder cattle in the spring ls nob nscesaarily an

(
indicatios of Lhe price which stuckers and fecders will sell for in the

f3ll. Fecords ore availabls to show the price of stockers and feeder

catble ab Oklassaa Giby for the past elght years. Daring four of these

2,

prices were below April prices though in jugust, 1943

prices for mediun 500-1000 pound steers were

/

2506 per hundred higher



1
than in August, 1936. April quotations on this class of steer averaged

3 percent higher during the eight year period than in August. In 1943
they were 15 percent higher or §12.25 in April and $10.67 in August.

Oklahoma farm prices of all cattle are avallable for a much longer
pericd of time as this series was started in 1910 and has been reported
monthly since that dat.e,z but these raw data are probably nc more help-
ful in indicating future stocker and feeder prices than are the data
covering only elght years. The Oklahoma farm mrices of all cattle on
April 15 averaged 4 percent higher than for August 15 during the eight
year period which is approximately the price trend reported for stock-
ers and feeders on the Oklahoma City market. Average farm prices for
AprﬂUthMBSMWMBWcMMtMaW
prices for August 15.

The implications to be drawn from this discussion are that futwe
prices, which have much to do with returns from land, are almost if not
altogether unpredictable., Fhile the above discussion has treated only
cattle prices the same unpredictable situaticn applies with equal force
to prices to be received for crops.

How Relative Returns May Be Estimated

It would be pointless tc attespt comparisons of returns to aver-
age crop land with returns to average pasture land far there are wide
variations in quality of these twc classes of land, crop land, in

1 Compiled by the Departent of Agricultural Economics, Oklahoma
Agricultural Experiment Station from Daily Livestock Harket Reports,
far Food Distribubion Administration.

” Agricultural Prices, Bureau of Agricultural Hconomics, United

States Lepartment of Agriculture.
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general s eae:.nn nsi sl,,

nope prodguctive than pasture. The :e&l
um‘om; of this dlﬂum&s?i; iz o look ol some coses somevhere nsar the
margin and ses how Lae principles enumersbed above ap ;,1‘, .
‘> slementary illustration should be helpful LA mgicat:m;, the
iﬁterléckiﬁg naburs of vield, ecusts, and rrices. 4o asre of land pro-
ducing 12 bushels whest selling for §1.20 with tolal operating
costs of J7.00 would make g reburn of (V.40 per acre. I when used as
pasture this land j:ro:uwa 60 poungs of beefl ab £11.00 par hundred with
operabing costs of §2.00 per scre the reburn would be yh.60. OCbvicusly
urnder these circumstances tils land would resmaln in wheat. If this
land could be expected Lo mroduce only nine bushels of wheab, and all

obhiar conditlons remsined the same s oublined above, relurns would be

reduced to (3.80 or 0.80 belew refurns from beef. I{ prices were

3 $13.00 for beef Lhe 12 bushel wheal crep sould

G for whest an

retura $3.80 a8 compared to $5.80 when used for pasturs.
This illustration could be exbtended to include mn endloss nuvber
of varistions 21l esphasizing the fact that roturns to both harvested

s

erops and pusture zre dependent upon a murber of fzetors of whileh

u

yizlds, costs, and prices sre by far the most dumportant.



CHAPTER VI

SWEARY, CONCLUSIONS, AND
RECOMMENDATIONS

Swmary. The acreage of Oklahoma farm land used only for pastures
hes increased during each of the last two decades until in 1930 it ex-
coodod the total acres used for harvested crops, failed, idle, and
fallow cropland, Lstablishing and improving pastures is one of the
more popular phases of the conservation prograr being carried out by
Oklshoms farmers. Under the 1940 A.A.A. program alone 333,05, acres
mmwmmw In gddition to this deferred
grazing was practiced on 938,377 acres so as to allow reseeding end
184,809 acres of existing pastures were reseeded by artificial methods,

Hotwithstanding the relative importance of pastures in Oklshoma
agriculture the yleld of pastures is still unewvailsblo except for the
reports on pasture conditions which is a simple expression of the con-
dition of pastures for the current month in relation to normal. Conse-
quently those wishing to determine the ssle or rental value of pasture
land or the conditions under which pesture land should be eultivated
or cultivated land should be returned to pesture have very little in-
formstion on which to base their juldgment.

A review of the literature on pssture investigations reveals that
fow pasture studies have been made for the purpose of determining
economic grazing practices, Fhile much work has been undertaken to
learn of the mutrients required to produce a pound of beef or a pound
of milk rmch less sttention has been given to deternining the ylelds
of varicus kinds and grades of pasture with various stocking rates
and management practices.
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The litersture indicetes that a great many Individuals have been
working on the mutritional requirements for maintaining cattle and for
producing beef and milk and that these studies have been carried on for
a great pany years. That they contime to differ as to standard ro-
quirements may indicate that they have not yet completed their job and
may also suggest that some other approach might be worthwhile for even
if they reached complete agresment on requirements they would not be iIn
a position to determine the economic production capacity of pastures
for which the ylelds of muirients was unknown without resorting to the
trial and error method, and little work has been done on the ylelds of
nutrients per acre of land under the various conditions of pasture
stocking and management.

By clipping areas of both grased smd ungrazed grass in pastures it
has been possible to determine the amount of forage consumed by the
enimals on pasture. In those cases where both amount of forage cone
sumed and the welght gained were known it has beem a simple matter to
calculate a beef=grass ratlo. The pounds of airedry grass utilized
wore divided by the pounds of beef produced to find the mmber of pounds
of grass required to produce a pound of beef, As was to be expected
the ratio was not the same in all cases, Actually it ranged from 15
to 25 pounds of grass per pound of beef in the relstively few tests
made, TFrom these studies it appeared that a ratlo of 1:15, 1:18 or
1:20 could normally be expected with moderate stocking. The data sug-
gested that a nerrower ratio could be expected with heavier stocking,
which is In agreement with the experlence of some other investigators.
Studies of mutrient requirements Indicate that a ratio of 1:10 or 1:12
would not be at all unreasonable,
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Estimates of professional farm managers and pasture specislists
were relied upon to provide information on the relative ylelds of wild
hay meadows and wvarious kinds of pastures throughout the State. Thelr
combined report showed that they expected mative pastures to produce
about ono=half as much forage as would be expected from wild hay mes-
dows, GSince ylelds of wild hay ere generally kmown it would appear
to ba rather a simple metter to calculate pasture ylelds, in pounds of
beef per acre, from this kind of informetlon,

In a compunity where wild hay mesdows normally produce about one
ton of hay per acre a pasture which appeared to be sble to produce onee
half this much forage would be expected to yield 50 pounds of beef per
acre under a grazing system where a 1:20 beef-grass ratio would be
expected. Tith a beef-grass ratio of 1:15 66 pounds of beef would be
the normal yield of such a pasture, If it is agreed that 10 pounds of
nilk can be produced with the feed needed to make one pound of beef
then this pesture would have a nilk yleld of 500 or 660 pounds per
acre.

Fhile this method of yield determimetion is really quite simple
and may be somewhat faulty bocause it has not been tested in a large
number of cases it appears to be at least as accurate as the methods
which have been developed as a result of a greast deal of investiga=
tion. Naturally it could not be expected to work in those ceses where
the stocking rate was too heavy for all of the forage could concelve
ably be used to maintain animsls, Likewise without emough animals to
use the available grass maximum gains could not be expected for no
production eould result when the grass was not used, In these studies
yearlings ste about 30 pounds of grass per day, 2~-year-clds 40 pounis,
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and mature cows with calves on summer pasture ate, on an average, 56
pounds of grass per day during the one summer for which these figures
were available. ihen the cows were on winter pasture they ate 34
pounds of grass per day plus two pounds of cottonseed cake. These fig-
ures indicate that with pasture producing 1,000 pounds of forage per
acre a yearling would need four and one-half acres tc provide five
months of pasture or a Z-year-old would have to have six acres to
furnish him with 40 pounds of grass per day.

Naturally there will be a shortage of grass in the dry years if
the stocking rate is set up on the basis of average yields, and there
will also be surplus grass during the better years. Just how much
consideration this matter should receive is hard tc determine for the
study of ylelds showed that wild hay and pastures were among the most
dependable crops.

Conclusions. The beef-grass ratlo appears to have considerable
value .a.a a tool for estimating the economic grazing capacity of Okla-
homa pastures. The accuracy of estimates made with the use of a beef-
grass ratio will depend chiefly on the accuracy with which forage yields
of pastures are estimated and by the applicability of the ratio
selected. As found in these studies beef-grass ratios may range from
1:15 to 1:25. At the present stage of investigations the exact reasons
for this are not clear. It is apparent that the degree of utilization
is one of the more important factors. The type and age of animals used
and the growing rate c¢f the grass are probably also important in deter-
mining whether a wide or mnarrow ratio should be expected. These
studies failed to indicate what kind of a ratio could be expected from
grass stocked so as to secure 75 or 80 percent utilization. The data
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did suggest that it would run somewhat narrower than 1l:15. Perhaps
with more complete utilization the 1:10 or 1:12 ratio as indicated by
the use of standard nutritional requirements might be realized. Fro-
bably little significance should be attached to those cases in which
ratios of 1:20 or wider were found. It appears very likely that it
was the abundance of grass available which caused these wide ratios.

If it is known that a pound of beef can be produced from each
15 or 20 pounds of gras: and some reasonable estimate of forage yields
are available it should be much easier to arrive at the sale or rental
value of a pasture than when such information is not available.

Recommendations. The beef-grass ratio as a tocl Lo be used in
estimating pasture production in terms of beef and milk ap,esrs to be
worthy of further study. Much of the needed information could be as-
sembled in connection with the regular pasture studies now being car-
ried on. About all the additional information required would be
clippings to determine the pounds of forage actually consumed. It
would be fortunate indeed if clipping information were available in
connection with some of the excellent pasture studies which have been
assembling data for years on beef production and grass behavior under
various stocking rates and mamagement practices., Data which would show
the pounds of forage actually utilized with heavy and moderate stocking
would make it possible tc determine how narrow a beef-grass ratio. one
could expect under various circumstances.

Many of the pasture studies reviewed could have been improved by
‘'subjecting the physical results to an economic analysis, The relative
merits of alternative graszing sttm cannot be adequately explained
by reporting that with one system maximum gains per animal were
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obtained and that another system produced maximum gains per acre. The
value of the products of the alternative systems are needed in order
that the more desirable system can be identified.

idditional investigations designed to learn more about the effects
of variaticns in stocking rates on the quantity and quality of beef
produced appear dsairahlo.

since agricultural production in Oklanoma is often limited by
drouth it might be desirable to make some tests which would indicate
how much sllowance should be made for the hazard. Specifically, would
it be more profitable to stock pastures at their normal capacity and
expect to sell the animals when drouth came, or is the practice of
stocking at scasthing below capacity in order that there will be a
reserve of grass when the dry years come desirable? Should a pasture
be stocked with the number of animals which can be carried from May
through September or would it be more profitable to stock enough
cattle to consume all available grass by July 157

Some rather definite information on the seascnal movement of
prices to be expected under various circumstances would be of great
value to stockmen.

Studies which would deteraine the yields which could be expected
from particular grades of land when in pastures and when in harvested
crops wceuld be helpful in determining economic land use.
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