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Trace-Mineralized Salt and Chlortetracycline
(Aureomycin) for Yearling Steers
Grazing Native Grass

A B Nelson and L. B. Kulilman

Experiments conducted in several areas of Oklahoma have indicated
that under most grazing conditions the provision of fmpplunmnl:l] trace
minerals has not resulted in increased gains ol cattle. Also, certain anti-
biotics have not been of value in rations of wintering cattle or creep-fed
calves. Experiments in certain other states have resulted in increased
gains when an antibiotic was mixed with salt and made available to
grazing cattle. During the summer of 1960 the value of trace-mineralized
salt and chlortetracycline (Aureomycin} was studied with vearling steers
grazing native grass,

Procedure

Seventy-two yearling grade Hereford steers were divided into [our
lots of 18 head on May 31, 1960. They were allowed to praze in the
native grass pastures at the Lake Blackwell experimental range area.
The four treatments were as follows:

Lot 1. Salt and dicalcium phosphate (2 1bs. : 1 1b)

Lot 2. Same as Lot I plus 94 mg. of chlortetracycline hydrm.h!nridﬂ
per head daily

Lot 3. Trace-mineralized salt and dicalcium phosphate (2 : | ratio)

Lot 4. Same as Lot 3 plus 94 mg. of chlortetracycline hydrochlo-
ride per head daily

Morton trace mineralized salt'! was available in the mixture [ed to
Lots 3 and 4. The manufacturer’s guaranteed analysis was, in percent:
salt, not less than 97 nor more than 99; manganese, 0.20; iron, 0.16; cop-
per, 0.05; cobalt, 0.10; iodine, 0.007; and zinc, 0.005,

In Lots 2 and 4, chlortetracycline (Aureomycing? was supplied as
Aurofac 25 which was mixed with the salt and dicalcium phosphate in
such proportions that an average of 9 mg. of Aureomycin was furnished
per !H:mlpclnil}r.

Resulis

A summary of weight gaing and mineral and antibiotic consumption
is given in Table 1. The average 116-day gains were nearly the same

1Eal Turnished by Magton Salt Go., Chicagee.
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for all groups. The average gain for those fed plain salt (Lots 1 and 2)
was 4 lbs. less than the gain of those fed trace mineralized salt (Lots 3
and 43, and these led Aureomycin (Lots 2 and 4) gained 3 lbs. less than
those not fed Aureomycin. Therefore, the ]:I'm'isiun of neither trace
minerals nor Aureomycin was '.}f any apparent value lor increasing gains
of yearling steers grazing native grass at the Lake Blackwell experi-
mental range area.

Table |.—Trace Mineralized Salt and Aureomycin for Grazing Yearling
Beef Steers on Native Grass,!

Lot number | 2 3 4
Saly Plain Flain T.M. T .M.
Aurcomycin’ ke 94 mg. e 94 mg,
MNumber of steers per lol 18 14 18 18
Average weight per stecr {Ibs.}

May 31, 1960 522 525 525 524

September 24 694 692 (o4 705

Gain (116 days) 177 167 174 179
Average daily intake

Salt, gms. 20 20 14 20

Dicalcium phosphate, gms. 10 1 7 10

Aureomycin, mgs. o= 94 el 94

Allowed 1o graze in native gras pastures (Bluestem and asseciated grasses) which provided about
G BCres per Blecr.

The salt fed in Lots | and 2 was Morton Farm and Ranch clear salt. Morton Trace Mineralized
Salt was fed jn Los 3 and 4. In all lods two pounds of sakt was mixed with one pound of diealcium
phosphate and fed ad Hbitum in the pastures.

A i ed a8 Aurofac 285, Mixture available in Lads 2 and 4 was 6900 gms. salt, 5450
E:J::H.Timwil;:,m:rmpmtc, and G35 gms. Aurofne 25 (5% mg. chloreiracycline pgr gm.) in the
carly part of the test. The quantity of Anrefac 25 wos 580 gms, in the later part of the test,

Lysine Supplementation of Rations for Sheep
I.. H. Harbers and A. D, Tillman

It is well accepted that the first limiting amino acid in the various
sorghum grains is lysine. It is also common knowledge that expeller
processed cottonsecd mf?{l also is delicient in t!?IH amino acid, thus a
ration mmpmc{l prim;tt'ﬂ}f nf_the :ac:rg!num grains and Ir.-xpr:ller el
is deficient in lysine. When this ration is fed 1o non-ruminants, supple-
mental lysine causes a significant increase in growth. Many workers
have reported, however, that lysine supplementation of ruminant rations
in which all the ration nitrogen was supplied by urea was not effective
in stimulating gains, _indu'ut.tng that ruminant microflora are able 1o
synthesize lysine readily. Recently, workers at Purdue University and
Bliser's Aovienltural Research Laboratory reported that lysine supple-
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mentation of cattle [attening rations caused increase growth rate, there-
by reopening the question of rate of lysine synthesis in the rumen.
Thus it appeared desirable to determine the effect of added lysine upon
gains of lambs fed Fattening-type ration compoged primarily of sorghum
grain and expeller cottonseed meal. i

Experimental Procedure

The composition of the basal ration (ration 1) is shown in Table 1.
The experimental ration (ration 2) contained in addition, 445 mg. of
L-lysine monohydrochloride per Ib. of feed.

Twenty lambs weighing on the average 76 Ibs. were divided on the
basis of weight into two balanced groups and individually-fed the ra-
tions ad libitum. The animals were weighed and feed consumption
data tabulated at 14-day intervals during the 45-day trial. A 16-hour
shrink period during which time, feed, and water were not available
preceded the initial and final weights.

Table 1.—Composition of the Basal Ration

WSAY Ingredient s Percent
Cottonseed hulls 10,00
Alfalfa meal 10.00
Molasses 5.00
Ground milo 69.30
Cottonsecd meal 5.00
Urea 0.20
Sodium Chloride 0.25
Calcium Carbonate 0.20
Vitaming A and D* 0.05

*CQuadrex, Nopeo Chemical Co., Harrison, Mew Jersey, Suppliced 20,060 LU, of Vitaomin A amd
2500 TI5F units of Vitamin 'I'l= peEr gram.

Results and Discussion

The results are summarized in Table 2 and it is evident that lysine
supplementation did not affect rate or elficiency of gain. These re
sults support the earlier resulis from Cornell University, in which lhE}f
found that the rumen Huid from sheep fed urea as the sole source ol
ration nitrogen contained high levels of lysine, indicating that the rumen
microflora were able to synthesize lysine quite readily il non-protein
nitrogen and a readily available carbohydrate source was provided in
the ration. Later resulis by Oklahoma and Iowa workers indicate thai
lysine supplementation was ol no benefit when fed to sheep receiving
a purified diet in which the ration nitrogen was supplied by urea,

These results are not in accord with results reported by the Purdue

Flaalicra 1 ] WA e
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steers receiving 10 grams of lysine per day in a low protein ration did
not perform any better than the control animals; however, when lysine
was added to a ration containing a higher level of protein, gains were
significantly improved by the same level .of lysine. These workers
interpreted their results to indicate that a‘lysine deliciency in rumi-
nants became limiting only if rapid gains were being obtained. Because
the sheep in the present experiment were gaining at a fast rate, our
results do not support that idea: however, there were differences in ra-
tion composition that might have a bearing. Their rations contained
ground corn instead of ground milo. Also there were minor dillerences
in the composition of the rations. Basically, it is [elt that these dilfer-
ences are not important in the rationalization of the overall problem;
however, differences in experimental design may be important. As their
animals were group-fed in a single pen for each reatment, the prossibili-
ties of pen location affecting grains were much greater than in our ex-
periment in which the animals were individually-fed,

Table 2—The Effect of Supplementary Lysine Upon Weight Gains and
Feed Efficiency by Sheep

2

1 JLET=T R TTES
ot Jamins Basal Kation Lysing
Total gain 234.00 230.00
Days on fred 45.00 45,00
Gain per animal 23.40 23.00
Average daily gain 0.52 0.51
Feed per 100 1b. gain 701.00 704.00

The Purdue workers reported that lysine supplementation im-
proved gains when urea was included in fattening rations of steers.
Again ration differences make a direct comparison impossible; however,
it must be pointed out that they obtained increased gains in more than
one group of cattle. The major grain in their trial was corn. Even
though the preponderance of basic research results would indicate that
lysine supplementation does not benefit ruminant animals, there still
remains some doubt. Further carefully controlled feeding experiments
will he necessary to answer this question,

Summary

Supplementation of a high energy ration containing sorghum grains
anl ch:c] ler processed cottonseed meal with 445 mg. o lysine per 1b. ol
leed did not affect the gains or [eed elficiency of lambs in a 45-day
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Creep-Feeding Fall Calves

L. R Kuhlman, 4. B. Nelson, and . D. Campbell

Cree Llr_ulmg 15 a method of 1n{rn;_mmg the gain and finish of
suckling beef calves. In any f{*cdmg sysLem increased leed cnnsumpuun
usually results in increased gain. One of the goals in creep-feeding,
therefore, is to provide a palatable feed that will be consumed in large
quantities as a supplement to the pasture grass and the milk Fmducud
by ll}{r clam. (lrfrrp-h:[r:ling is practiced with the expectation of mereased
profit,

Careful consideration must be given to many factors when deciding
whether or not o creep-feed. These factors include the age and milk-
producing ability of the dam, season of calving, availability of pasture,
the kind of creep-feed, and ihe market outlook.

One would expect creep-feeding 1o be of greater importance with
fall calves than with spring calves. The fall-calving cow nurses her
calf during the winter when the dry forage of the native grass pastures is
of lowest nutritive value. Unless the level of supplemental winter [eed-
ing is very high, the milk production of the cow would be expected to
be lower than if green grass were available. Providing a p’lhtab]e Creep-
[eed tllmmg this SEAsOI would greatly increase the nutrient intake of
the calf

In a four-year study with mature fallcalving cows (Okla. Agr.
Exp. Sta. MP-55:72) creep-feeding increased the calf gains an average
of 70 Ibs. When the cows were fed an average of 1.5 lbs. of cottonseed
meal per head daily, creep-feeding increased gains 87 Ths. Creep-fed
calves from similar cows fed on a higher plane (2.6 lbs. cottonseed meal
and 3 Ibs. of grain) were 52 lbs. heavier at weaning than those which
were not-creep-fed.  Creep-feeding was not profitable in either com-
sarisom but the data indicated that creep-feeding only until spring grass
ecomes available may be a satisfactory practice.

Procedure

On December 18, 1959, 108 calves born in October and November
were divided into 6 lots of 18 head. The calves remained with their
dams, high quality grade Hereford cows, in native grass pastures. The
cows were fed an average of 2.5 Ibs. of pelleted cottonseed meal per
head daily.

The calves in Lot 1 were not creep-led. Those in Lots 2 and 5 were
creep-led a mixture consisting of 55 percent steam rolled milo, 30 per-
cent whole oats, 10 percent cottonseed meal and 5 percent cane molasses.
In Lot 2 the calves were creep- Hed until weanmg in July, while those

des T uw- W
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supplemental feeding ol the cows was discontinued because adequate
green grass was available. The calves in Lot 4 were fed the above
mixture after grinding and pelleting. The calves in Lot 5 received
alfalfa hay and those in Lot b received pelleted alfalfa hay. Creep-feed-
ing was also discontinued on April 30 for Lot 4, 5, and 6.

Results

In the period [rom December 18 until April 50 the creep-fed calves
in Lots 2 and 3 (see Table 1) gained an average of 167 lbs. (162 and
172 Ibs.) This is 44 Ibs. more than the 123 lbs. gained by the non-
creepfed calves in Lot 1. The consumption of creepfeed during the
winter was 500 and 239 Ibs. for Lots 2 and 3, respectively. The aver-
age creep-leed consumption of 270 1bs. of the mixture in these two lots
cost $6.75.

In the BG6-day period Irom April 30 until weaning (July 25) the
calves receiving the creep mixture (Lot 2) pained 194 Ibs. and those not
creep-fed (Lot 1) gained 159 1bs, The total increase in gain (winter and
summer) due to creep-feeding was 74 1bs. (Lots 1 vs. 2). The total creep-
feed consumption was 922 lbs. The creepfed calves were [latter and

Table 1.—Creep-Feeding Fall Calves

Lot Mumnlbser ] a 4 5 6
Pelleted Alfalfaz Pelleted
Mixtore!  Mixture!  Mixture Hay Aldlalla
% Lintil LIntil Lntkl Until  Hay Uotil
Creep.Feed Noae Waenning Spring Spring Spring Spring
MNumber of calves* 17 18 17 18 17 17
Average weight per calf, lhs.
Initial (Dec. 18, 1959) 139 148 136 126 130 134
Spring (Apr. 30, 1960) 262 310 308 276 277 292
Weaning (July 25, 1960) 421 504 454 427 428 434
Gain to spring (134 Days) 123 162 172 150 147 158
Gain April to July
(86 Days) 159 194 146 151 i51 142
Total gain (220 Days) 282 356 318 301 298 300
Creep-feed per calf
Pounds i 922 239 194 08 224
Cost* pacls $2305 $£598 $504 %308 § 336
Dollar Values
Value of total gain® 70.50 B7.22 19.50 7323 74.50 7500
Value of gain minus
creep-feed cost 7050 64.17 73.52 70,21 71.42 71.64

* Creep-Ted a mixture of 55 percent steam rolled milo, 50 percent whole oats, 10 pereent cotion-
seegl meal amd & peErcent cane mvalasses,

2 Baled allalfa hay fed in an open bunk.

1 Originally there were 18 calves per ot A Lotal of four alves were semoved from the experiment
due to death of cow or sicknes of the call The causes were apparently nat related o the
crecpoferding  treatments.

i Creep-Teed mixture cost $2.50 per 100 1is, Alfalla hay cost $204M0 per ton. Pelleted allalfa hay
crmt 340,00 per ton. The pelletsd mixture cost 3260 per 1A Jhs.

- oan £ Few Tt 0 e %04 A0 ner 100 1hs., while the selling price for the otbher lot was
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heavier and sold at $24.50 per 100 lhs., which was 5.50 per 100 lbs. less
than the selling price of the other calves. The value of the increased
gain due to creep-feeding was not as great as the cost of the creep-feed,
therelore, creep-leeding reduced profits.

Althouph the calves in Lots 2 and 3 received identical treatment
until April 30, one group gained 162 lbs. and the other gained 172 1hs,
Lo that date, L!ee{[ HJeeding was slﬂpllyfd in Lot 3 on this date. In
May, June, and July these non-creep-ted calves gained 146 lbs. This
was 48 Ibs. less than the 194 1bs. gained by the calves creepfed until
weaning. The difference in total gain was 38 Ibs. (356 vs. 318 lbs);
however, the cost of the increased gain was greater than the increased
value of the call. Creep-feeding only until spring increased returns
more than 3% when compared to creep-feeding until wenning.

Different creep-leeds were compared in Lots 3, 4, 5, and 6. In
these lots creep-leeding was stopped on April 30 when adequate green
grass was available. The calves fed the mixture until spring (Lot 5)
gained 22, 25, and 14 lbs. more than those fed the pelleted mixture,
alfalfa hay and pelleted alfalfa hay, rvespectively, Pelleting the mixture
decreased feed consumption, winter gain and profit, Summer gains
after creep-feeding were nearly equal in these four groups

Gains of calves creepfed alfalfa hay and pelleted alfalta hay were
nearly equal and were nearly the same as gains of those fed the pelleted
mix but slightly less than gains of those fed the mixture in the meal form.
The calves consumed less alfalfa pellets than long altalfa hay. The re-
turn for these two groups was nearly equal

Summary

Creep-leeding a concentrate mixture until spring increased gains
an average of 44 lbs, The winter gains of calves creep-fed a pelleted
mixture, long alfalfa hay and pelleted alfalfa were nearly equal and
were an average of 29 lbs. greater than the gain of calves not creep-fed.
During the summer, creep-feeding the mixture increased gains 35 lbs,
Summer pains of calves creep-fed only until spring were intermediate
between those creep-fed until weaning and those not creep-fed. The
value of the calf gain minus the cost of the creep-feed was lowest when
the calves were creep-fed until weaning, greatest when calves were creep-
[ed the mixture until spring and intermediate and nearl equal in all
other groups (not th!T:lJ-EL'{L pelleted mix until S[JTiI'Ig, alfalfa hay until
spring, pelleted alfalta until spring.)
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Winter Feeding Studies With Beef Heifers

Don Pinney, L. §. }'?‘crpf,
Kenneth Urban, and Dwight Stephens

Supplemental winter feed is the largest “cash cost” to the cow-calf
producer, The wintering period is the most critical time in the nutrition
of range beel cattle. Obviously, the amount of winter supplement fed
may be of great economic signilicance in terms ol gl'nlel!. andl repro-
ductive performance of the female and net returns from the cow herd.

Studies on the oplimum amount of supplemental winter feed for de-
veloping replacement heilers or wintering beel cows on the range have
been in progress at the Oklahoma Station since 1948. To date, about 520
head of cows and heifers have been wintered at different feeding levels.
The original group of cows have completed 13 consecutive winters on
low, moderate, or high levels of supplemental feed.

In other phases of the study, weaner heifers have been fed varying
amounts of supplement so as to produce Low, Moderate, or High rates
of winter gain and their growth and reproductive performance have been
followed through at least three call crops. All siudies have been con-
ducted under rnnﬁre conditions, similar to the way most cow-callf opera-
tions are handled in the Southwest. The yearly results of previous
stuclies are available in Feeder’s Day Reports since 1948,

The data from the original group of cows have shown that limited
amounts of supplemental winter feed (1 1b. of cottonseed meal per head
daily) on dry, weathered native grass pastures resulted in nearly an 8
percent increase in calf crop weaned and almost twice the number of
cows surviving to 13 years of age when compared to high levels of sup-
plemental winter feed (214 1bs. of cottonseed meal plus 3 1bs. of oats
per head daily) . The cost of producing 100 lbs. of calf was nearly twice
as much for the high level as compared to the low level ($7.21 vs. $13.86).
Greater fertility and less disease loss were experienced among cows fed
limited amounts of silplplemcnta] feed. Beef cows so fed from weanin
until maturity required a longer time to recover from the low feec
level imposed each winter than better fed cows (approximately 112 years
longer to reach maturity), Low level [eeding also delayed calving, al-
though weaning weights were only slightly atfected.

As a follow-up to this long-term trial, a series of repetitions of the
project were started in 1954 using weanling heifer calves out of the
original cows and others in the Experiment Station herd, These heilers
were alloted to treatment each vear according to body weight, age, sire,
productivity of dam, and dam’s winter feeding level. They were wintered
each year at Low, Medium or High levels. Three grr}ulm on each treat-
ment were continued until the cows weaned their third calves. In con-
trast to the older cows, winter performance was reduced by the Low
onl svonement A reduction in percent call crop and weaning weights
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was observed. Feeding the young, developing heifers at the High level
in these experiments hastened time of r:u]vi-ng and increased weaning
weights, but the additional feed cost more than offset the advantage ob-
tained. The Medium level proved most prufiLab]c—--{:uuﬁitltring percent
call crop and weaning weight 3

More recently, additional trials have been initiated in which widely
different planes of winter nutrition have been studied. In the two trials
summarized for this report, weaner beef heilers were started on test at
a];]_'n'nxilnzlt.ely eight months of age, and continued through successive
winters on Low, Moderate, High, or Very High feeding levels. Sum-
marized in this report are the growth and reproductive data for the
first and second calf crops. Further trials are now Ll.lldf_'l'w;,i}' in which
alternate levels of winter Ifee:;]ing {Low the first winter, High the second,
etc.) are being studied, but these have not progressed to the point
where conclusions can be drawn,

Ex P-erimeu tal Procedures

Sixty weaner Hereford heifer calves were selected each fall in 1958
and 1959, They were divided into four groups of 15 each on the basis of
dam’s productivity, sive, age, shrunk weight, and grade. The heifers
started on test weighing approximately 457 Ibs, each in early November,
and were fed according to the following programs each winter:

Lot 1 (Low)—No gain during the first winter as weaner calves, and
fed to lose at least 20 percent of body weight during subsequent winters
as bred females.

Lot & (Medium) —Gains of 0.5 lbs. per head daily the first winter
as weanling calves, and a loss of less than 10 percent of fall weight
during succeeding winters,

Lot 3 (High) —Gains of aEpmximare]y 1.0 1b. per head daily during
the first winter, with no weight loss as bred females.

Lot 4 (Very High)—Full-fed a 50 percent concentrate mixture to
gain as rapidly as possible, both as weanling calves and bred females.

All heifers started on test between seven and nine months of age.
The daily supplemem of cottonseed meal and g‘mund milo required to
produce the necessary gain was adjusted frequently throughout the
winter. Low level heifers were confined to a small trap and fed wheat
straw for four to six weeks during the early winter each year (o insure
the desired weight loss, On the average it required less than 1.0 Ib,
of cottonseed meal per head daily to achieve the Low level of wintering,
2 1bs. cottonseed meal and 1 1b. ground milo on the Medium level, and
2 lbs. cottonseed meal and 5 lbs. ground milo at the High level. Very
High level heifers were placed on self-feeders with a 50 percent con-
centrate mixiure each winter and consumed from 25 to 35 lbs. of the
mixture per head daily. A mineral mixture of two parts salt and one
part bone meal was available, free choice to all lots throughout the year.



14 Oklahoma Agriculturval Expernnent Stiation

The wintering period extended from early November to mid-April,
each year. Following this, the heilers were divided into uniform groups
according to level of winLﬂrin? and previous productivity, and mated
to bulls produced in the purebred herd at the Fi. Reno station, The
bulls were turned in during the last of April or first week in May; con-
seqquently, the heifers calved the following year in February and March,
All heifers were bred o calve [irst as two-year-olds. The calves were
castrated at six to eight weeks of age and weaned off when approxi-
mately 210 days old in early October, Females were then regrouped
into their wintering levels and subjected o the same winter treatment
each succeeding year. It was [elt that calving the heifers as two-year-
olds would impose a greater nutritional strain on the growing and de-
veloping female.

Results

All heifers have now weaned one calf, while those in the First
group have weaned their second calves. E'.mmf_quemi{, the results for the
first and second winters for hoth repetitions up to the fall of 1960 have
been summarized in Table 1.

Table 1.—Weight Changes to 114 Years of Age for Beef Heifers
Wintered at Four Levels (Summary of Two Trials)

Lot Number : I 2 A 1
Level of Winter Supplement Laow M. High Very High
Mo. of heifers at start of experiment 50 30 11} a0
Mo, of heifers remaining at 1% yrs,

of agel 29 30 9 30
Avernge weights (lbs.}

Fall—initial weight 474 472 474 472

Winter gain —13 97 145 274

Spring (1 yr. old) 461 G60 619 T46

Summer galn 121 260 239 146

Fall weight (1% yrs.) 782 829 858 892
Average total feed, pasture, and mineral

cost per heifer to 1% yrs. Fa0.68 $33.14 %45.17 $57.78

Wipe heifer died in bot | 3t 2 year of age with an impacted abomasum and one in lot 3 shortly
after weaning for unknown reasons,

One heifer was lost in each of the Low and High levels, before 114
years of age. During the first winter, weaner calves on the Low level lost
1% 1bs., “ﬁwreas Very High heiters gained 274 1bs. High level heifers
gained slightly less than planned. Thus at the end of the first winter,
there was an average difference of 285 Ibs. in weight between these two
groups wintered at widely different levels, with other treatments inter-
mediate in body weight.
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Figure 1.—PBody measurement changes before and after winter feeding at four levels
of winter supplement, (inches). Abbreviations F and § denote [all and spring.

Summer gains were, of course, inversely related to winter perform-
ance. At the end of the following summer, when the heifers were ap-
proximately 115 years of age, there was only 110 lbs. difference in the
weight between Low and Very High levels; other treatments were inLer-
mediate to these two extremes. Again, as in numerous studies, this
demonstrates the tremendous recovery capacity of the Low level heifers
when on good-quality native grass the following summer.

Fully as important as the weight changes in the heifers were skeletal
changes in terms of height, width and length of body. An attempt was
made to study the development of these heilers belore and after winter
treatment by photographs as well as by actual physical measurements,
The most important measurements are shown in Figure 1. It will be
noted that there were only small differences in height at the end of the
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first winter Pt:]-im!, whereas the later developing paris of the hn{l'__..-
{width and lengih) showed more extreme differences due to treatment.
Both width ;111;? length seemed to be markedly affected by body fatness.
Heart girth was the measurement most aflected by treatment, but this
would be expected since heart girth varies directly with body size and
condition. ;

It will be seen, however, that at the end of the [ollowing summer,
there was considerable recovery in these measurements for Low as com-
pared to Very High treatments. There seemed to be little advantage at
19 months of age in terms ol skeletal size, from wintering heifers at above
the medium level, but differences tended to become greater each year so
that at three years ol age, signilicant diflerences were found for all ol
these measurements.

First Calving Performance

The two-year-old calving performance of beel heilers in which both
repetitions are summarized is presented in Table 2. It will be noted that
Low level heifers lost 212 1bs, from fall to spring, which is approximately
27 percent of their body weight. In contrast, Very High level heifers
gained 180 lbs., or approximately 20 percent of their body weight from
fall to spring, with other groups again intermediate. Thus, at the end
of the second winter, there was a difference of 502 1bs, in body weight
alter calving between Low and Very High level heilers. As had been
observed in the past, there was an inverse relationship between winter
and summer gains with the Low and Medium level heifers tending to
catch up in body weight. Nevertheless, the following fall after weaning
their first calves, there was still a difference of 219 |bs. between the ex-
treme groups, but only 109 Ibs. hetween the Low and Highs, and a 63
1bs. average between Medium and High levels.

In summarizing the calving performance, the number of calves
born or weaned varied only slightly among the treatments, except [or the
Very High level where more calves were %;JSL at birth. Two heifers were
lost from this group due to calving difficulties. More Medium level
heifers calved than in any other lot. Percent calf crop weaned was only
slightly different between Low, Medium or High level heifers, while
Very High level heifers weaned only a 63 percent call crop at first
calving.

It is significant that in all levels ol winter experiments to date,
there has been a delayed calving of Low and Medium level heifers as
compared to Highs, probably due to failure to show estrus when first
exposed. In the two trials summarized in Table 2, a difference of 18 days
in average calving date between the Low and High levels existed. Sur-
prisingly, difficulty at first calving was not increased by Low levels of
wintering, Hiﬁh and Very High level heifers appeared to have more
difficulty, probably because of heavier birth weights and more internal
fat in the heifers.
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Table 2.‘—Twu-Year-ﬂld Calving Performance of Beel Heifers
Wintered at Four Levels (Summary of Two Trials)

Lot nunber | 2 3 ]
Level of wintering . T8 Ml High Very High
Mo, of hetfers at start of experiment an - 30 kil an
Mo, of heifers remaining at 2% yrs,
of age! 9 a9 29 28
Average weights (lbs.)
Fall (1% yrs. of age) el 819 8549 Ba
Winter gain 212 117 —70 180
Spring (2 ves, of age) 370 712 THA 1072
Summer gain 278 199 164 —5
Fall {2%: yrs. of age) 048 911 057 106
Calving Performance
No. of heilers bred to calwve 29 30 20 40
Ma. of calves born 27 an 27 27
Mo, of calves weaned 24 24 4 19
Percent call crop . B2.B 80.0 828 63.5
Average calving date 3720 3714 3/2 3/2
Average difficulty at calving score® 1.74 1.59 215 2.68
Average call weights (Iba,, corrected for sex)
At birth 59.0 68.2 72.4 698
At weaning 332 394 432 407

Financial Results [ Average)
Tatal feed, pastuie, and mineral
cost per heiler (1% to 2% yrs.) 325.44 $36.37 548,83  $105.02
Return above cow cost per heifer

(1% to 214 yrs.)d 48.78 45.58 4417 —38.04
Return above cow-cost per heifer
tinitia) to 2% yrs) 28,10 12.44 100 — 0582

T'hree heifers were lost due to difficubty at first calving; one in Lot 2 and two in Lat 4.

A numerical score was userd to evaluate difficulty at 1’::|.|.'fi1||_{. A score of 1 indicates cow  calved
normally without assistance, and 7 indicates extreme difficulty in which both cow and enll were
lar.

IAgumes a valoe of $27.00 per cwt, for the "Low's” calves and $26.00 for all other colves, Feed
costs for |4 to 244 years only, are included; alse costs for cows nol raising calves are included
in this evaluation.

Birth weights have been consistently depressed by Low levels of
winter nutrition. In the two trials summarized in Table 2, there was
nearly 13 1bs. difference between Low and High calves at birth. Medium
and Very High level heifers gave birth to calves of about the same size,
and the Very High level ol nutrition th]rruxwtl fetal development as com-
pared to the High level.

Weaning weights were severely affected IJEf the Low [eeding regime
imposed during the two successive winters belore the calves were horn,
Low level heilers weaned calves weighing 100 1bs, less than those on a
High level, with Medium level heifers intermediate, It is also important
to note that the Very High level heilers tended to wean calves only
slightly heavier than those wintered at the Medium level.
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Considering feed costs of the heifers to 214 years and value ol calves
weaned, Low and Medium level heilers gave greater returns than High
level heifers, Least profitable, of course, were those wintered on Very
High level due to the wremendous feed cost. In earlier studies at this
station, the Medium level group has produced slightly more calves
than the Lows, with heavier weaning weights, and has therefore returned
more proflit. However, in these (rials, |‘:er:‘:_=111 call crop weaned for Low
and Medium treatments were essentially the same.

Table 3.—Three-Year-Old Calving Performance of Beef Heifers
Wintered at Four Levels (Summary of One Trial)

Lot Mumber 1 2 3 |
Level of Wintering Ty e, "iHI' Verv High
No. of heifers at start of experiment 15 15 15 15
Mo, of cows remaining at 3% yrs, of age 15 15 14 15
Average weights (1he,)

Fall (2% yrs. of age) 828 8491 ooe 1050

Winter gain —1i61 —87 —i47 132

Spring (3 yrs, of age) GGT B4 B 1182

Summer gain 291 229 208 —15

Fall (3% vrs. of age) 058 1033 1069 1167
Calving Performance

No. of cows bred to calve 15 15 14 15

MNo. of calves born 13 14 2 13

MNo. of calves weaned 12 12 10 15

Percent call crop R0.0 80.0 714 857

Average calving date 3727 3/13 371 3/6
Av, call weights (Ibs., corrceted for sex)

At birth 70,9 77.2 81.3 4.5

At weaning 3040 458 470 g
Financial Resulis { Average)

Total feed, pasture, and mineral

cost per cow (2¥ to 30 vrs) $28.50 $37.78 $53.87 $118.91
Return above cow cost per cow! 33.74 57.48 33.38 —18.83
Return above cow cost from initial
to 3% yrs. of age® 835,84 69.92 3238 —114.65

IAssumes a value of §27.00 per cwt, for the “Low's” calves and §26.00 for all other calves. Feed
omts for 24 to 31% years only are included; costs for cows nol raising calves are alse incloded in
this evaluation. :

ITakes into accounl complete feed costs from weaning to 348 years,

Second Calving Performance

Summarized in Table 3 is the three-vear-old calving performance of
one of the two groups. Again noticeable is the Ii':tliUll‘:lllip of level of
winter feed to winter weight loss and summer gain. At the end of 514
rears of age, there was, however, a difference of 209 1bs. in bady Wt':lg
?:-(_Lwcen the average of Low ..|||L| Very High level females. Smaller dif-
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ferences in body weight can be seen between Medium, High, and Very
High level females. Consequently, it dppedrs that at 3l4 years of age,
heilers wintered on the Medium level will approach the size of those
winteredd at higher planes, whereas Low level heifers are stunted some-
what in development. Surprisingly, with their second calves, heifers
wintered at the Very High level were the most productive in terms ol
call crop percentage. Again, the same delayed calving tendency for Low
and Medium levels is apparent, as is also the lowered birth weight of
their calves.

Weaning weights were again signilicantly aflected, with Low level
heilers weaning 80 1hs. lighter calves than those on the High level, and 68
Ibs, lighter calves than the Mediums. It is very interesting to note that
heifers on the Very High level weaned smaller calves than the Medium
level cows. Return above cow cost for the year again favored Low to
Medinm treatments.

Table 4 summarizes milk production data obtained during the sum-
mer of 1960 by separating the calves from the cows and weighing the
calves before and alter nursing, twice daily, at six week intervals. These
results parallel the weaning weight data, in that Low level females ap-
pear to be the poorest producers, while Medium or High level females
were highest in production. However, two-year-old heifers wintered at
the Very High level turned out to be poorer producers than those win-
tered on Medium or High treatments, corvesponding to the differences
in weaning weights observed. "The high estimates found for the three-
year-old Very High level females do not agree with the depressed wean-
ing weights found in this treatment. This might be expected, however,
since data was collected rom only four heifers per lot

Table 4—Twenty-Four Hour Milk Production Estimates for Beef
Females Wintered at Four Levels, 1960 (Ibs.)

Level of Wintering

Age Ilalr_ : 11:“' . Med, High Very Hig?l

Twa-Year-Olds May 24 B.81 13.88 13.31 7.56
July 18 579 7.06 886 6,00
Aug. 29 5.44 800 B.06 4.62

Three-Year-Olds May 24 .44 9,25 B 25 i &%
July 18 7.69 5.00 n.8n 10,88
Aug. 29 6.25 B.19 .31 5.69

Summary

As a part ol extensive studies of the eflect of plane of nutrition
during the winter on growth and productivity of beef females, results
of two repetitions with heifers carvied to 214 and 514 years of age have
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“B" High Level

Figure 2—Threeyear-olil beel heifers near the end of the thivd cons cutive winter
on different feeding levels, Heifers wintered each year since calves at the Vory High
level {A) received a [attening type rtion for maximum winter gains. High level
heifers (B} and Moderates (C) were fed (o make good growth and body develop.
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D" Low Level

ment. Low level heifers (1Y) were restricted so that they gained litde as calves, and
lost nearly 2004 of their Tall weight as bred heilers. Average body weights of heifers of
the Four gronps shown ave 1192, 1020, 928, and 781 E:mnn!h, n,'h'Ell;l_'li'rr!'r'.
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been summarized. These results imljmu_ that the cow-call producer may
operate between two “danger areas” in the nutrition of the beef female.
Too low a plane of nutrition results in delayed growth and body devel
opment, retarded calving date, smaller and weaker calves at birth,
poor milking heilers, and calves that wean- off decidedly lighter than
those from better wintered dams,

In contrast, the Very High level treatment, as practiced here, demon-
strates the effect of excessive feed levels in hastening maturity and in
causing large stores of body fat. Excessive [eed levels may also have
a depressing effect on growth of the fetus and milk production. With the
tremendous costs of production invelved in carrying females at the
Very High level, this system is not to be recommended, although it is
frequently practiced in farm herds and purebred establishments,

A Medium o High level appears o be most desirable in terms ol
growth and development of the lemale and size of her calb at weaning,
OF these two, the Medium level which allows the beef heifer o gain ap-
sroximately 0.5 Ih, per head daily the Tirst winter as a weaner calf, and
LI-‘SE less than 10 1:(‘11'6!“ of her body weight each subsequent winter
has seemed most desirable and prolitable in previous wials due 1o the
advantage in call crop percentage, weaning weighis, and development ol
the female. In the trials summarized in this paper, however, the Low
level resulied in no decrease in call crop percentage and thus these fe-
males were more profitable because of the much lower cost of wintering,

It must be remembered, however, that all cattle had year-round
access 1o approximately six acres of high-quality native grass which per-
mitted remarkable recovery during the summer.

Studies With Sheep Receiving Compounds
Having Estrogen Activity

{.. H. Harbers and Allen 1), Tillhnan

Stilbestrol  and  hexestrol have been widely uwsed in feeding
ruminants because of increased gains and feed efficiencies when
these cnmpmlmh are given orally or ||npl.mlu| subcutaneously, More
intensive studies have indicated that these increases resulied [rom more
efficient storage ol dietary calcicm, plluhphnrm. and nitrogen, 1n many
studies, however, undesirable side effects from these compounds have
heen nutu! D]J“}-!Lill_ll['!,-l\[[llj{_bltI::II and diallylhexestrol, derivatives ol
stilbestrol and hexestrol, are of interest because ol indications that they
contain the potency of the parent fmulpt:umh without causing the un-
desirable side effects. The purpose of the following experiments was Lo



Feeder's Day Reporl, 1961 23

study the effect of diallyldiethlystilbestrol and diallylhexestrol upon di-
gestibility of ration components and theé retention of dietary calcium,
nitrogen, and phosphorus by sheep.

Procedure
Trial I
Filteen unilorm wethers weighing an average of 70 lbs. each were,

an Lhe basis of weight, divided into three approximately equal groups of
[ive animals each and were fed the [ollowing hasal ration:

Ingredient Percent
Cottonseed  hulls 25.00
Cottonseed meal 5.0H)
Ground milo 59,45
Alfalfa meal 10.00
Sodium chloride 0.50
Vitamins A & D 0.05

Total 100,00

The treatments were as follows:
Ration 1 Basal diet

Ration 2" Basal diet plus 4 mg. of 3, ¥-diallylhexe-
strol daily

Ration 3 Basal diet plus 4 mg. i, #-diallyldiethlystil-
bestrol daily

The animals were conlined 1o metabolism siables during successive
1-tlay preliminary and 10-day collection periods. Feces and urine were
collected by standard Erncedures. Feed and feces were analyzed [or
proximate components by methods approved by the Association of Or-
ganic Agricultural Chemists. In addition the urine was analyzed [or ni-
trogen and the feed, leces, and wurine were analyred [or calcium and
phosphorus by using acceplable procedures,

Trial II

The second trial was a duplication of the first wial except only four
animals in each group were given the [ollowing treatments:

Ration |  Basal cdiet

Ration 2 Basal diet plus 4 mg. 5, 5-diallylhexesirol
daily

Fation 5 Basal diet plus 4 mg. 3, §-diallyldiethyl-
stilbestrol daily

Paslnm 1 " | I Ll i i
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Results and Discussion

The results of the first trial are shown in table 1. It is apparent
that the added hormones had no significant eflects upon the digesti-
bilities of ration components, or upon the retention of calciuwm, phos
phorus or nitrogen.

Table | —The Effects of Estrogen-like Compounds Upon Digestibilities
of Ration Components and Upon the Retentions of Calcium, Phos
phorus, and Nitrogen (first tial).

Dially Hsexestrol Driallyldiethyi-

Rations Basal il st el
Fl'rr:l":lll.."l;ql'

Drigestibility:
Dry matter 7.4 1M T6.2( 6.0 T4.8{ 2.5)
Organic matter a0.7( 2.3) 15.2{14.4) 7541 2.5)
Crude protein G2.7( 2.8) 58.0( 5.6) 66.1( 5.3)
Crude {iber 3200 5.3) .5(11.6) 43.9( 8.1)
Mitrogen frec cxtract B7.0( 2.2) BG4 6.1} 85.3{ 1.2}
Percentage of

intake retained:
Calcium 28.9(15.1) 28.4(12.5) 41.1( 9.5)
Phosphorus +2.6( B.2) 4110 7.9) 44.7{ 5.8)
Mitrogen 471.8{10.0) 4 5.3) 45.6( 4.9)

1 Mgmbers ino paremthesis are standard devimtions of means,

The results obtained in the second trial are shown in table 2. As

noted in the first rial, dillerences between (reatment means are nol
signilicant,

Table 2—The Effects of Estrogen-like Compounds Upon Digestibilitics
of Ration Components and Upon the Retentions of Calcium, Phos-
phorus, and Nitrogen (second trial),

Diallyl- Dinllyl- Diethyl-
Ruations Rasal hiexaostrol diethyl- stilbestral
stilbestrol

Percentage

Digestibility ;
Dry matter G1.B{ 2.6)1 65.9( 2.0) GO8( 5.6) 61.1{ 8.3)
hganic matter 62.5( 2.9) BB.B[ 1.9 61.3{ 6.6) Bl.4[ 1.00
Crucde protein 372.70 3.1 +3.9( 1.8) 39.0( 6.3) 39.4( 5.6)
Crude iber 2980 3.4) 32.6( 2.9} 23.7( 6.7) 20,81 9.2)
Mitrogen frec extract 75.3( 3.2) T7.9(0 2.4) 734 6.0) 73.61 7.0)
Percentage of

intake retained
Calcium 18.0[0 4.8) 18.8(13.8) 19.4(11.5) 20.8( 7.5)
Phosphorus 26.1{12.9) 18.6(10.6) 19.5(13.8) 28.5020.7)
Mitrogen 22.5( 8.8) 27.1( B.2) 26.3( 3.5) 0.8( 7.5)
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It is apparent that neither 3, 3"-diallylhexestrol nor 5, 3-diallylethyl-
stilbestrol signilicantly affected protein, calcium, or phosphorus metab-
olism in these trials, thus it is assumed that under a longer growth trial,
gains likewise would not have been affecied. In the second trial, diethyl-
stilbestrol was used as a positive control group because many workers
have found that this compound promotes increased gains and feed effi-
ciency in sheep. Further work indicated that these effects are realized
because diethylstilbestrol increased the efliciency of calcium, phosphorus,
and nitrogen metabolism, Since diethylstilbesirol had no effect u oL any
ol the above criteria, it might be assumed that the basal rvation was a
poor one for this type ol study. Failure to obtain growth responses o
tiethylstilbestrol when added to sheep rations has been noted by other
workers, thus it is not likely that this compound will stimulate gains
under all conditions under which animals are maintained. Whether, in
the present trial, [ailure 1o obiain signiticant response was caused by the
ration or by the extreme amount of animal variation within each treat-
ment 15 not known,

Summary

The oral consumption of 4 mg. daily of 3, §-diallylhexestrol, 3, §-
diallyldiethylstilbestrol, or diethylstilbestrol in two trials involving thirty-
one sheep did not affect ration digestibility, or the retentions of ration
calcium, phosphorus, or nitrogen,

A Preliminary Summary of the Performance of
Raised One-Half Dorset Vs. Purchased Western Fwes

foe V. Whaiteman, Don G, Brothers,

Roduey B, Harrington, Richard Pittman, and Gene Kennedy

For many years the majority of the sheepmen in Oklahoma have
secured replacements for their ewe flocks from the west. These ewes
may have been grade Rambouillets or various crosses of Rambouillets
with Panamas, Columbias, Corriedales or Merinos. The ewes vary in
their willingness 1o lamb during the [all, in their prolificacy, in their
willingness and ability to care for and nurse their lambs and in the
amount of wool produced. At the time ol purchasing these ecwes
{usually as shorn yearlings) one cannot evaluate them for any of the
above characteristics. Consequently, it is the usual practice to buy big,
smooth-bodied, open-faced ewes and hope that they are what is wanted.
Results (Whiteman ef al. 19601 have shown that Rambouillet ewes are
superior to several crosses of Ramhbouillet with Columbia, Panama or
Merino for fall lambing.

"Whiteman, Joe V., Richaid PFilbmwan and Eeaneih DHrban 10960 The Jamdhine  celacmsn o of
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It is generally felt that it is better to buy western yearlings than to
raise replacements because western yearlings that are I'Eﬂdl'!r' to breed
cost no more than ewe lambs are worth when marketed. Further, the
western yearlings are generally freer of internal parasites than are ewe
lambs. This decision has not taken into consideration the relative
pm-dut:tivily of purchased vs raised replacements,

This is a preliminary report on a study that is under way at the
Ft. Reno Experiment Station® to evaluate the question, ie, is it economic-
ally [easable to raise replacement ewes,

Experimental Procedure

During the spring of 1955 an experimental ewe Hock was established
at the Ft. Reno Experiment Station, The initial {lock was composed
of 100 grade Rambouillet and 100 L4 Panama - 34 Rambouillet (RPR)
vearling ewes. Purebred Dorset rams were mated to these ewes [rom
1955 through 1959, Dorset rams were used because a higher percentage
of Dorset ewes will breed during May and June than will black faced
CWES,

During each of the springs of 1957, 1958, and 195%9, forty ewe lambs
were raised and forty yearlings purchased, In each year the raised re-
placements were the first 20 ewe lambs to reach market weight from
each group of ewes.

Purchased yearlings have included the following groups:

Designation Breeding Year purchased
Panama Panama 1957
N. Mex. Fine Wool 34 Ramb.-14 Merino 1957
Rambouillet Rambouillet 1958
Market White face Essentially Ramb, 1968
Columbia X 3% Ramb.-14 Columbia 1959
Flying H Rambouillet 1959

The raised and purchased ewes [or each year were placed together
and have been handled the same since. During their first breeding
season all replacement ewes were bred to small Hampshire rams.  Dur-
ing later seasons, the rams may have been Hampshires, Dorsets, Sul-
folks, or Rambouillets but the raised and purchased groups to he
compared were always mated to the same rams,
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The breeding schedule used during the four years of the study
was as Tollows:

Breeding 'i)nl.e.s

Year Spring v Cleanup

1957 June 5—]July & Aug. I—Aug. 25
1958 May 20—]June 29 Aug. 11—Sept. 2
1954 May 21—June 50 Aug. 20—Sept. 21
1EHi0 May 21—June 30 Aug. 22—Sept. 28

It should be noted that during 1957, the spring breeding season was
for 32 days and cleanup breeding was attempted during 20 days in
carly August. Poor spring breeding performance resulted m the length-
ening of the breeding season to 40 days and the starting of earlier breed-
ing during subsequent years. The cleanup breeding season was length-
ened to 32 days after 1958 and moved toward the fall when most ef-
tective breeding is generally accomplished in sheep.

Criher regular management practices were as follows:

1. Ewes were sheared [rom [live to ten days before the beginning
of the sprm% breeding season. Yearling ewes that were purchased ha
been sheared before obtaining and were not resheared.

2. ANl ewes were led about one-half pound of grain daily for
the six weeks before lambing began.

3. All ewes were tagped (crutched) and had their faces sheared
about two weeks hefore lambing began.

4. Ewes were fed one pound of grain daily for six (mature ewes
raising single lambs) to nine (young ewes and all ewes raising twins)
weeks while on wheat pasture, They also each received about one
pound of prairie hay each day.

5. Lambs were self fed in a creep from two to three weeks of age
until reaching a market weight of 90 pounds. The creep feed was a
mixture of one-third chopped alfalfa hay and two-thirds cracked kafir
grain.

G. All of the fall born lambs were marketed for slaughter except
for a tew ewe lambs that were kept for replacements. Some of the slow-
er gaining winter born lambs did not reach slaughter weight by June
1 and were sold as feeders. It is not known what percentage of the late
born lambs could normally be marketed for slaughter.

Reproduction Results to Date

The lambing results obtained thus far are presented in Tables 1
through 4. ‘The summary of the four years lambing and lamb mortality
data from the first replacement group (1957 are shown in Table 1.
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Table I.—A Comparison of the Lambing Performance and Lamb
Mortality Exhibited by Four Breed Groups of Ewes Contained
in the First Replacement Group. (Four Years Production)

Ralsed . urchased

. Alex.

Bor, X RPFR or, X Finl, Panama Fimie YWl
Ewes in l‘:-:l'\l'l"tliilg flock 77 T8 B0 7T
Ewes lambing in fall 58 59 51 51
Lambs barn a0 92 6B a7
Lambs raised 72 B4 G5 51
Ewes lambing in winter 2 6 13 I
Lambs harn 3 (113 18 o
Lamhbs raised 3 ] 18 5
Total lambs raised 75 92 B3 b
Total lambs died B 10 3 6

It should be remembered that these data represent the production
as lambs, yearlings, two year olds, and three year olds for the raised ewes,
Yearling, two-year, three year, and four year old production is repre-
sented for the purchased ewes.  Production was poor for all breed groups
the first year which causes all figures to be relatively unsatisfactory, If
fall lambing only is considered, the raised ewes have been more produc-
tive. This was due largely to their superiority during the third and
fourth years. The Dorset X Rambouillet crossbred ewes have out
produced the crosshred ewes raised [rom the one-fourth Panama ewes,
The Panama ewes have been superior to the N, Mex. fine wool ewes
{part Merino) whose perlormance has been unsatisfactory.

It should be noted that Few raised ewes lambed during the winter,
This was mostly because they nearly all lambed during the fall except
when lambs. A relatively large number of the Panamas lambed :Eurj'ng
the winter,

Whereas the lirst replacement group compares raised replacements
to two kinds of Purfhll.‘il_‘é ewes that would not be highly recommended,
the second replacement group compares raised replacements to the kind
of purchased ewes that would be recommended.  Table 2 presents
the summary of the first three years production of these breeding groups.

Alter three years of production (lamb, yearling, and two year old
for raised ewes and yearling, two and three year old Tor purchased ewes)
the total numbers ol lambs raised is essentially the same [or the four
breed groups of ewes. During their [irst year of pm[’suctinn the pur
chased yearlings produced more lambs than the rased ewe lamhbs, bt
have consistently produced less during later vears,
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Table 2.—A 'fjumparimm of the Lambing Performance and Lamb
Mortality Exhibited by the Four Breeding Groups of Ewes
Included in the Second Replacement Group. (Three Years

Production)
Taisedd C Purclased
kL.
Ior, X BPR Ther, X Ramb, Raml. White Facs

Fowes in breeding Hoeck it} 59 59 il
Ewes lambing in fall 43 Hi 30 3
Lambs born Al 60 38 33
Lambs raised 55 57 54 53
Ewes lambing in winter z 3 3 10
Lambs born 7 4 5 13
Lamhbs raised f 4 il 110
Total lambs raised fil fil 2% 63
Tatal lambs died fi 3 4 i)

Results [or the thind replacement group are presented in Table 3.
These results are presented in a diflerent manner for two reasons. First,
these are the results obtained when the breeding schedule was as is
presently used, ie, spring breeding for 40 days starting about May 21 and
cleanup breeding for 32 days starting about August 21. Second, we feel
that it illustrates about what can be expected during each of the [irst
two years when similar ewes are used.

Table 5—The First Two Years Reproductive Performance of the Four
Breed Groups Represented in the Third Replacement Group.

Roaised Turetused
Dor. X KPR Dor. X Kamb. Columbia X Ramh,

1959 (First year)

FEwes in breeding flock mn 0 0 0

Ewrs lambing 5 (10)* 4 {10y 7 (M 11 (7}

Lamhs bora 6 {12) A /(1 [

Lambs raised 5 (10 7 (11} B (8) 1 (N
1960 {Sccond year)

Ewes in breeding {lock 19 18 19 L1

Ewes lambing 17 (2) 15 (2) R 14 (3)

Lambs born 21 {2} 20 (3) 1% (B) 15 (4)

Lamhbs raised 20 (1) 17 [t 15 (7] 13 (3)
Total fall lambs 5 24 23 24
Total wintcr lambs Il 11 15 10
Total lambs raised 36 35 k1) 34
Total lambs died 5 fi b 3

*Fipures in parenthesis represent winter lambing resiles
Izl ceformed
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A quick calculation will show that the accumulated percent lamb
crop is 92, 92, 97, and 85 percent for these four breed groups of ewes.
Although the total production is not as high as desirable for any of
these groups, it is felt that the comparisons among the groups are fair,
It appears that during their first year's production the purchased year-
lings are more productive of [all born Tambs and perhaps of total lambs.
During their second year's production the raised ewes are more produc-
tive of fall born lambs.

It should be noted that the ewes that are part Columbia do not
lamb as well during the fall but lamb betier during the winter than do
the fine wool (Rambouillet) ewes. This tendency has proved [fairly
consistent throughout experience with these and other ewes. Table |
showed that a larger number of the Panama (same breeding as Colum-
bia) ewes did not lamb during the [all but lambed during the winter
as a result of conceptions during the cleanup breeding season.

Although information concerning lamb mortality has been included
in the tables, it is not presently felt that the limited data accomulated
justifys any conclusions or discussion. Some preliminary studies have
been made ol the date on mortality but no conclusions have been reached.

Table 4 summarizes the time of lambing performance ol all raised
and purchased ewes during their second and subsequent years of pro-
duction. These data clearly show the superiority of the hall Dorset
raised replacements relative to percent lambing. Of the 229 hall Dorset
raisecdd ewes that were 19 months old or older at breeding time, 99 per-
cent lambed either during the fall or winter and over 93 percent lambed
during the fall. OF 235 western purchased ewes two yvears old or older,
B9 percent lambed with only 76 percent lambing during the fall. None
of the breeding groups of purchased ewes have shown the ability of the
raised ewes to lamb during the fall,

Table 4—A Summary of the Total Lambing Performance of
Purchased Vs Raised Replacements During Their Second and
Subsequent Years of Production.

Roaised Purchased
Ewes in breeding [lock 229 235
Ewes lambing during fall 214 179
Ewes lambing during winter 13 29
Ewes not lambing 2 27

Mote should be made of the number of ewes in the raised vs. pur-
chased classes. More raised ewes have died for various reasons. The
reason [or this is not known, but the ability to live is an inqmrr_nnt
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characteristic of a breeding animal and continuing observations will be
made relative to this trait,

Results to date on rate of early gain of lambs

The rate of gain of lambs until they reach about 50 pounds is
most greatly influenced by the lamb's own birth weight and the amount
of milk that he gets from his mother, A summary of the information
presently available regarding birth weight is presented in Table 5.
This summary is presented for both fall and winter born lambs and
for single and twin Jambs.

The results presented in Table 5 ave certainly not conclusive. Both
hirth weight and rate of early gain are highly variable, Therelore little
conlidence should be placed in any average value that represents less
than 10 lambs. Within this restriction, there seems to be little if any
difference in comparing birth weights or rates of early gain between
lambs by the raised vs. the purchased ewes. Any difference that exists

Table 5—A Summary of the Birth Weights and Early Gains' of Lambs
Produced by the Raised Vs the Purchased Ewes,

Kind of ewe and Fall larbs Winter lambs®
lminhing age Singles Twing Singhes Twing

Half Dorset raised {12-14 mo.)

Mumber 1B 10 21 1*
Weight at hirth (lbs] 8.3 55 9.6 7.4
Av. daily gain (Ibs.) 57 A% A6 40
Purchased western {(19-21 mao.)
MNumher 52 2 13 0
Weight at hirth (lbs.} 8.3 6.4 10.1
Av. daily gain (lba.) 53 B b
Half Dorset raised (24-26 mo.}
Mumber 64 49 3 ]
Weight at birth (lhbs.) 8.9 7.5 9.5 .y
Av, daily gain {1hs.) S 52 i1 A7
Purchased western (51-33 mo.}
Number it 28 3 4
Weight at birth {Ibs.) 9.3 7.4 10,0 7.6
Av, daily gain (lbs.} 62 A1 i) 47
Half Dorset raised (36-38 & older)
Mumber 45 10% LI} 0
Weight at hirth (lbs.} 10.0 8.2 s i
Av. daily gain [lbs.) BT A6 g il
Purchascd western (43-45 & older)
MNumber 3l 5h 3 5
Weight at hirth (lbs.) 9.7 7.7 9.4 9.1
Av. daily gain (lbs.) L ik} 49 1 A8

vAverage daily gain from birth to approximately 50 poumde.
2196l winter limbing results not included
Ul hese lambs were raised as singbes,
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in rate of early gain is in [avor of lambs [rom raised ewes two years old
or older.

When the ewes were young the birth weights were heavier for
the winter borm lambs than for the [all born lambs.  Also, both the birth
weights and the rates of early gain were greater for lambs from older
ewes than for lambs from the fust vear of production ewes. The well
known difference between the average birth weight and daily gain of
single vs. twin lambs is well illustrated in these data,

Results to date on wool production

The invome [rom wool wsually accounts for 20t 50 percent
of the income from the sheep flock, 1t is therelore important that some
evaluation be made of the relative wool production of the raised vs. the
purchased ewes, Since the purchased yearlings had been sheared before
purchase, their first year's production represented over 12 months wool
growth, No correction could be applied because the amount of extra
growth was not known, Consequently the first year's production by
purchased ewes was not used [or comparative purposes,

The ewes that were raised were sheared May 10 1o 15, They sheared
about [ive pounds of wool as six to seven month old lambs. Their first
[ull year's production was between the ages ol from six to 18 months.
The production during such a l}f:rind i5 probably not a good measure
ol their mature production and was not used for comparative purposes.

Table 6 presents such data as we have at this time. Both grease
and clean fleece weights are given as both are important. Most wool
is solid as grease wool but the percent ol the wool that is actual wool
{clean w:}:ﬁ} should help to determine the price. Since Dorset wool is
usually drier wool it yields a higher percent of actual wool than does
the grease wool from most kinds of western ewes.

Table 6.—The Grease and Clean Wool Production of Raised and
Purchased Ewes.

Na, Greage fleece  Clean fleece® Yield
Kird of ewes and vear Fleetes Av. Wi, Av, Wi, or,
1959
Half Dorset raised cwes 38 9.5 5.6 39
Panama cwes an 11.1 6.6 B
M. Mex. line wool ewes 18 12.6 5.0 40
% advantage of western ewes 2455 5%
1860
Hall Dorsct raized ewes Th 8.6 R 57
Western ewes [pooled) 9 10.3 L9 48
% advantage of western ewes 20% 0%

‘Clean Meeve weight estimaied by oa MNeale sgueerse machine.,
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As was expected the western ewes sheared heavier Heeces, the dif-
ference ranging from 20 to 25 percent. Clean Heece weights were essen-
tially the same. If the squecze machine properly evaluated yield, the
[lecces From the raised (Ve Dorset) ewes had a higher percent of actual
wool. If all wool were sold at the same price per pound, fleeces from the
western ewes would sell for more per flesce. I the buyer differentiates
between lecces with dilferent yields, the wool income would be essentially
the same [or the two kinds of ewes. It should be remembered that these
ewes represent only a small sample of western ewes but the above gen-
eral conclusion is probably correct fe. the loss of grease wool when sub-
stituting 5 Dorset Tor western ewes will probably be greater than the
loss of clean or actual wool.

Summary

Three 1'L'1:1;L|_'L'111t_'uL proups of cwes were started at the Fi. Reno
l-_'.:»;pu_'rim:_'nl Stalion tlut'Ing the springs of 1957, 1958, and 1959. Each
grour was composed of four breeding groups, two of which were raised
replacements and two of which were purchased.  The [irst 20 ewe lambs
to reach market weight from Y Panama X 3§ Rambouillet ewes and
fromm Rambouillet ewes, both of which were sired by Dorset rams,
constituted the raised replacements. Two groups of 20 each of south-
western white faced yearling ewes selected to represent the kind of pur-
chased replacements available were purchased.  Within replacement
groups the ewes were managed the same.

Two breeding seasons were uwsed. The spring breeding season
varied between May 20 and July 5 and a varying cleanup breeding
AEASON WAS ;11.U:111|}l¢_'{£ between August 3 and Sepr_eml;m-r 2%, The raized
replacements were bred first as lambs, whereas the |}L[rd|uscd EWES Were
bred first as yearlings,

Preliminary conclusions can only be drawn at this time. The pur-
chased ewes produced more fall born lambs during the first vear of
production but decreased therealter. The one-half Dorset replacement
ewes that were producing their second and later lamb crops displayed a
greater tendency for both fall and winter lambing than comparable
western ewes.  Western ewes that are part Columbia or Panama produce
lewer [all born lambs but more winter born lambs than Rambouillet
CWES,

There has been little or no diflerence in the birth weight or early
rate of gain (birth to 50 pounds) of lambs produced by the raised vs. the
purchased ewes. The purchased ewes sheared more grease wool than
the raised ewes but the clean wool production as estimated was about
the same for the two kinds of ewes. There has been greater mortality
among the raised than among the purchased ewes.

Tests will be continued with these ewes until all have died or heen
marketed due to old age.
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Effect of Level of Wintering
Fall-Calving Beef Cows and Replacement Heifers

R. D. Furr, A. B. Nelson,
G. K. Waller, Jr.and W, D, Campbell

An increased number ol cows calving in the fall has resulted in a
need for additional data on leeding and managing such cattle grazing
native grass (Bluestem and associated grasses) yearlong. ‘The nutritive
requirements of a cow au{_kllng a calf are m.lrkuﬂ}r greater than for a
pregnant cow. Thus, the primary problem in a r"l"hll"-ll'li} program
15 to determine the most satistactory level of supplemental winter feed For
the cow. The quantity of supplemental feed will vary according to
the amount and quality of forage available in a pasture. In many
areas of our state ‘T:]hu native grasses furnish practically all of the rough-
age consumed by a cow ]u_'n.ﬁ

For several years we have been [eeding different levels of supple-
mental winter feed to fall-calving cows grazing dry grass. In the original
study with mature cows (Okla. Agr. Exp. Sta. MP-55:72), at the Lake
Blackwell experimental range area where adeguate native grass was
available, the low level of wintering (1.5 pounds of cottonseed meal per
head dd]lﬂ was more }}mfﬂﬁh]e than the high level (2.5 pounds of
C.S.M. plus 3 pounds of grain). In later studies with young cows fed
at different levels the production usually has not been satisfactory,

This report summarizes the data collected during 195960 using: (1)
four-year-old cows producing their third calf, (2) three-year-old cows
producing their second calf, (3) two-year-old heifers producing their First
calf, (4) yearling heifers, and (5) heifer calves.

Part 1. Resulis with Four-Year-Old Cows, 1959-610,

Procedure

The four-year-old cows used in this study had been wintered at
different levels of supplemental feed the previous two seasons. Thus,
they were subjected to different levels of supplemental winter feed as
heifers calving in the fall at 21% years of age (1957-58) and again during
the winter of 1958-59 as 3% yearolds. In both tests neither group
of cows produced calves of desirable weaning weight, although the
higher level of feed increased call weights. These same cows were con-
tinued on test for another season in order that accomulative effects of
the different levels of supplemental winter feed could be studied. Both
lots of cows were allowed to graze the native grass pastures yearlong.
The \Lm_kmg rate was ap l'uxunatf:l:.r 8 acres of pasture per cow. The
low level of supplemental feed was increased from 1.1 pounds pelleted
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cottonseed meal to 25 pounds. The high level was 6.58 pounds of
pellets consisting of 40 percent cottonseed meal and 60 percent ground
mile. Thus, daily consumption per hedd in Lot 2 (high level) was
263 pounds of cottonseed meal and 395 pounds of ground milo.
These pellets were fed in bunks every other day in amounts to furnish
the above pounds per head daily. Supplemental winter leeding started
October 13, 1959, and was discontinued April 22, 1960 (192 days).

Hereford bulls were placed with the cows January 8, 1959, Con-
.ﬁq_'{lui:]][J}-, the first calves were horn in mid-October. One cow In Lot
I was found to be not pregnant upon examination in June and was
removed [rom the experiment, In Lot 2, one cow was open, one cow
Failed to calve, and one call was born dead. Therelore, 12 of the 13 cows
in Lot 1 which raised calves in 1958-59 weaned calves in 1959-60. In Lot
2, 13 ol the 16 cows weaned calves. None of the calves were creep-fed.

Resulis

A summary ol the data collected in this test is given in Table 1.
The cows in Lot 1 lost an average of 306 pounds or 28 percent of their
body weight, The loss in Lot 2 was 279 pounds or 25 percent.

The average birth weight of the calves was 3 pmmds in lavor of
Lot 2 and these calves were born an average of 3 da}rs earlier than those
in Lot 1. The spring weights of both lots of calves were relatively light.
These average weights were 201 and 233 pounds for those in Lots 1 and
2 rtﬁl)&t‘{ivf_' y. Thus, the high level {:-fl wintering had increased calf
wu[glus an average ol 32 pounds. This difference decreased to 9
pounds by weaning in July (388 vs. 397 pounds). These weights were
an increase of 42 and 10 pounds lor Lots 1 and 2, respectively, when
;:::mpurud to the weaning weights ol calves from these same cows as
three-year-olds (1958-59). However, it should be noted that the quantity
il su}:plemcmai feed received by the low level cows was more than
twice the amount they received in the 1958-59 season, whereas the quant-
ity Ted to the high level cows (Lot 2) remained ahout the same,

Both lots of calves were weaned and sold as teeders in July at the
Oklahoma City stockyards. The steers sold for an average of $27
per 100 pounds and the heifers sold for $26. The cost of the increased
leed for Lot 2 was greater than the increased value of the calves. The
selling value minus feed cost was $11.66 in favor of the low level. ($55.58
vs. $43.72).

In the tests with mature cows {(d-yearsummary reported in 19593,
it appeared that their production might not be greatly alffected by
losses of 25 1o 30 percent of their body weight. However, results with
four-year-olds, and with the same cows as two-year-olds and three-year-
olds mdicate that production of younger animals may be reduced unless
the weight losses are considerably decreased.  In the test just discussed
{ 1959-60%, both cows receiving the low and the high level of supplemental
leed failed to produce calves with desirable weaning weighits.
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Table 1. —Levels of ﬂu|J|]:-lt'mc||tal Winter Feeding of Four-Year-Old
beel Cows, 1959-6G0),

Lot ™umber = I
Level of Feeding 1ow!
Number of cows per lot raising calves® 1 13
Average weight per cow (s, )
Initial 10-13-59 109 1116
Spring 4-22.60) 7483 B37
Wraning 7-22-60 04 1003
Fall 10-7-60 1037 1a7o
Winter gain (192 days) 405 —279
Ciain to wea ing 105 —113
Yearly gain — 52 — 46
Average weight per eall (lbs)
Birth* 73 76
Spring” m 233
Weaning”® apa 197
Average birth date of calves, Nov. 1m0 7
Supplemental feed per cow {1bs)?

Cottonsecd meal 480 503
Ground milo 699
Total feed cost per cow (§)° 4012 54.12

Selling value {§}
Per 100 1hs.
Steers 27.0d) 27 W)
Heifers 25,00 25,00
Per head" 95.50 97.84
Sclling value minus feed cost (§) 55.58 43.72

tFed 2.5 lbs. pelleted cottonseed meal per head daily,

! Fed same, as Lot 1 until October 28, at which time the daily feed wos incrensed (o 658 Jhs
of pellets consisting of 0% cottonseed meal and 60% milo, Daily cemsumplion was 263 M. of
cottonseed meal and 3.95 Ibs, milo.

2 There were 1% and 16 cows in Lots | and 2, respectively, in the experiment in |9538-50. One
cow wat open in Lot |, In Lot 2, | cow was open, | cow [nTtd to calve amd 1 call was born dead,
it Corrected for sex by the addition of % lbs, to the welght of each heiler,

8 Corrected for sex by the addition of 1B lls. 1o the weight of cacl heifer after a V70aday ape
eorrection by interpolatin.

1 Corrected [or sex by the addition of 45 & o the weight of each lwifer after o 260-day age
correction by interpolation.,

7192 doys of feeding which starvted 10-10-58,
A Includes posture cost amd prices of Tesds ar the tlme destn were oomdocned,

* Based on an equal number of steers amd heifers inoeach lot wsing the age and sex corrected
weaning welghts as the steer selling weight and this weight minus 45 Ihs, (sex correction Tactor)
a5 the average weight of heilers,

Part 2. Results with Three-Year-Old Beel Cows, 1959-610).,

Procedure

A second test was initiated in the fall of 1958 (o study the effect of 20
and 30 percent body weight losses upon the production of fall-calving
heilers. The hetfers calved first as 2Va year-olds in the fall of 1058,
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A summary ol the results for the 1958-59 season was reported in Okla-
Agr. Exp. Sta. MP-57.

The cows as mentioned above were continued in the test in the
fall of 1959. Thus, the cows were 314 vears of age and suckling their
second calf during the wintering season of 195960. The cows were
weighed and divided into their respective lots on October 8, 1959, All
three lots of cows had access to the native prass pastures.  However,
some changes were made in the supplemental feed allowances relative
to the previous season. The cows in Lots 1 and 2 (low level} were fed
an average of 2.5 pounds of cottonseed meal pellets per head daily. This
was an increase of approximately 11 pounds. Those in Lot 3 (high
levely were fed 6.25 pounds of a pelleted mixture consisting of 40
percent cottonseed meal and 60 percent ground mile.  Thus, each cow
received 2.5 pounds of cottonseed meal and 3.75 pounds of ground
milo daily. The calves in Lot 1 were offered creeprfeed starting Decem-
ber 31, 1959,

Results

A summary ol the data collected in 195960 is given in Table 2. The
average birth weights of the calves were nearly equal. However, the
average birth date is considerably different; those in Lot 3 were 19
days younger than those in Lot 2 and 29 days younger than those in
Lot 1. Much of these differences in average calving date were due to
the presence of a sterile bull. Bulls were rotated among the lots at
Zweek intervals during the breeding season, therefore the presence of
the infertile bull is vesponsible for at least a portion of the later average
calving date in both Lots 2 and 3. Both the spring and weaning weights
have been corrected for sex and age.

The cows lost an average of 287, 301, and 252 pounds in Lots 1, 2,
and 3, respectively. The percentage of body weight loss for the three
respective lots was 26, 29, and 26 percent. Since the cows were suckling
calves during most of the winter leeding period, any effect of the two
levels of supplemental feed on call weights should be apparent in the
weights of the calves in mid-April when supplemental feeding was
stopped. The increased level of winter feeding of the cows in Lot 3 in-
creased the average calf weight 45 pounds when compared to the other
non-creep-fed calves (Lot 2). Therefore, the high level of winter feed-
ing increased spring weights of the calves in addition to decreasing
winter weight losses of the cows. Creep-feeding was also reflected in the
average spring call weights. The difference in favor of creep-feeding
valves whose mothers were led at the low level was 62 pounds. These
spring weight differences of 45 pounds (Lot 8 vs. Lot 2) and 62 pounds
{Lot I vs. Lot 2) correspond very closely with 49 pounds and 61 pounds,
respectively, noted during the previous season with these same cows.

The calves were weaned on July 22 and sold at the Oklahoma
City stockyards,  All calves sold as feeders. The steers sold for $27 per
100 pounds and the heifers for $25. The calves averaged 416, 331, and
392 pounds for Lots 1, 2, and 3, respectively. The high level of winter
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Table 2—Levels of Supplemental Winter Feeding of Three-Year-Old
Beel Cows, 195960,

Lot Mumber “ 1 2 5
Level of Feeding Laoag? Loww® High®
{Creep-Ted) =g i
Number of cows per lot raising calves' s 11 14
Average weight per cow (lhs.)
Initial 10-8-59 1088 1040 1019
Spring 4-22-60 801 739 767
Weaning 7-22-60 1052 992 1021
Fall 10-7-60 1085 1062 1058
Winter gain (197 days) ~287 —3501 —252
Gain to weaning — 36 ~ 48 2
Yearly gain — § 22 ki
Average weight per ealf [Ibs.)
Birth® 72 71 73
Spring" 2350 168 213
Weaning 416 331 392
Average birth date of calves® Oct. 19 Oet. 29 Mov. 17
Supplemental feed per animal (lbs.)*
Cow
Cottonseed meal 493 493 493
Ground milo 578
Calf {Creep-feed) 1042
Tatal fecd cost per head (§)"
Cow 40.53 40.53 51.51
Calf 2605
Total ' 66.58 40.5% 51.51
Selling value (5§}
Per 100 lbe,
Steers 27.00 27.00 27.00
Heifers 25.00 25,00 25.00
Per head" 10278 80,68 96.54
Selling value minus feed cost (§) 36.20 40.15 45.03

1 Fed 2.5 Ihe, pelleted cottonsesd meal per head daily. Creep-feeding of calves was started Deg-
ember 51

? Cows Fed same as thase in Lot 1.

A Cows fed same os those in Lots | and 2 uwntil November 20, at which time the edaily Teed
witd increased to G.25 Ihs, of pellets consisting of 40% cottonseesd meal and G0% ground milo,
& There were 16, 15 and 15 cows in Lets 1, 2 and 3, respectively, in the experiment in 1958-54.
In Lots 1, 2 and ¥, respectively, 3, 2 aml | cows were [ound 1o be open upon pregnancy ex-
amination 7-6-60 and were therefore removed from the experiment. In m[«ﬁ:lunn. 1, 2 and 1
cows failed 1o calve in Leds 1, 2 and 3, respectively. One calf wa: born dead in Lot | oand 1
ﬁ;lﬁll]%fd im Lot 2, In Lot 8 one cow which was not incladed in the 1958.59 dara waz wsed in

5 Corrected Tor sex by the addition of 8 s o the hirth weight of each heifer,

* Corrected for sex by the addition of 18 Ibs. 1o the weight of each heifer after o 170-day age
coTrection,

T Corrected for sex by the addition of 43 Ibs, to the weight of each heifer alter a 260-day age
oorrection by interpolati

¥ The bulls were rotated among the pastures at 2-week intervals during the ealving season, One
of the bulls was found to be sterile and this is probobly responsible for & major portien of the
diflerences in average calving date.

0197 daye of feeding which stavted 10-8-590.

® Includes pasture cost amd prices of [eeds at time e were comfucted.

M Basedl on oon egual nomber of steers amd heifers inoeach lor using the age and sex covrected
weaning weights s the steer selling weight and this weight mines 4% e, (sex correction [acior)
as the average welght of heilers.,
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feeding increased average calf weights 61 pounds over the low level
non-creep-fed calves (Lot 2 vs. 3). The incréase in call value due to the
high level of wintering cows was $1.88 ($45.05.840.15) greater than the
increased cost of supplemental feed.

Creep-feeding resulted in an increased gain of 85 pounds for calves
[rom the low level cows (Lot 1 vs. 2). Also creep-feeding and low level
leeding of cows (Lot 1) resulted in calves which weighed 24 pounds
more than calves from cows on the high level of feeding (Lot %). The
creep-fed calves consumed an average of 1042 pounds of creep-feed which
tost §26.05. Subtracting both the cow and creep-feed cost from the
selling value per calf resulted in decreased profits of $3.95 for creep-
leeding on the low level of wintering. The average increase in return
for calves in Lot 1, after subtracting both the cow and calf feed costs,
was $8.83 less than the return for calves from Lot 3 cows (high level).
Therefore, in contrast to the previous trial with these cows, it was more
profitable to offer increased feed to the cows rather than to the calves.

Part 3. Results with Two-Year-Old Heifers, 1959-60).

It appeared from previous results that the production of young
cows calving in the fall may be hindered when they are fed to lose 20
to 30 percent of their body weight. Because weaning weights of calves
from both two and three-year-old cows were undesirable in previous
seasons, the effects of reducing the winter weight losses of young cows
calving in the fall are being studied. The nutrient intake of heifers
used in this test was increased by feeding of prairie hay rather than allow-
ing the cattle to graze the dry native grass.

Procedure

The heifers used in this test had previously been subjected to dif-
lerent levels of supplemental winter feed as yearlings (1958-59). During
the winter as yearlings a certain bull was left in each lot for the entire
breeding season.  In the 195960 season, the 28 pregnant heifers were
divided into 2 lots on the basis of weight and previous winter treatment
{or breeding group). In Lot 1 (low level) there were 7 heifers which
were fed on the low level as yearlings and 7 on the high level. In Lot
2 (high level) the numbers were 6 and 8 for the high and low levels,
respectively.

Both lots of cows were retained in adjacent traps (approximately 3
acres per loty during the supplemental feeding period. Prairie hay was
fed arj libitum. The supplement in Lot 1 was 1.43 pounds of pelleted
cottonseed meal per head daily. In Lot 2, 6.25 pounds of a mixture con-
sisting of 25 percent cottonseed meal and 75 percent ground milo was
ted. The intake was 1.56 pounds cottonseed meal and 4.69 pounds
ground milo,
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Resulis

A summary of the results may be Tound in Table 5. There was
omly a small ditference in the winter weight losses of the two groups of
heifers (140 vs. 111 pounds). The reason for the small difference is ap
varent when one notes the feed intake of the' two groups. The cattle in
]I ot 1 consumed an average of 25.5 pounds of prairvie hay and 143 pounds
cottonseed meal. "This 26.93 |J::umls of feed is estimated to contain 12.15
pounds total digestible nutrients (TDN). The TDN content of the 17.8
pounds of prairie hay and 6.25 of supplemental feed (24.05 pounds total)
fed to those in Lot 2 is estimated to be 12,6 pounds. This is a difference
of only .45 pound estimated TDN intake.

Four calves in Lot 2 were bomrn dead. The assistance of a veteri-
narian was required for two of these calves. All lour calves were in the
high level group for the current winter but had been on the low level
as yearlings. Whether or not these losses are related to the feeding
practice 15 unknown. Certainly the cause of these losses 15 not rulatcﬁ
to the current level of [eeding because the calves were born before or
shortly after supplemental feeding was started, There were no calving
losses in the low level group (Lot 1),

The average spring weights of calves were 193 pounds and 207
pounds for those in Lots 1 and 2, respectively. The spring weights
appear to be rather light even though the cows had lost only 15 and
11 percent of their body weight in Lots 1 and 2, respectively, at the end
of the wintering period. These spring weights show an increase of 11
wunds over those noted for calves from fall-calving 214 year old heifers
in 1957-68. The increased weight over the calves from the low level
{Lot 2) and high level heifers (1958-59) was 41 and 6 pounds, respective-
Iy.

The calves were weaned on July 22 and sold as feeders at the Okla-
homa City stockyards. The high level of winter feeding increased call
weaning weights an average of only 4 pounds (374 vs. 370 pounds) over
the low level. However, practics |i}i1,' no difference would be expected
at weaning since the difference in the average spring weights was only
14 pounds. The small difference in the average weights of calves
from the two groups would be related to the small difference in TDN
consumed by the cows. Thus, one would not expect any large dil-
ferences in weaning weights to exist in this trial.

The steers sold for an average of %27 per 10 pounds and the
heifers sold for $25. Subtracting total cow [eed cost [rom the selling
value per call resulted in increased profits of $6.26 ($60.49 vs. $66.75) in
favor ol the low level of wintering. The increased cost of concentrates
[or Lot 2 more than offset the increased cost of prairie hay for Lot 1.
Therelore, the low level of wintering proved more profitable in this
study.

The cows were rebred during the winter ol 1954960 and additional
data are being collected during the 1960-61 season. More information
on this system of raising fall calves Irom young cows will be available
when the calves are sold in mid-summer.
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Table 3.—Levels of Supplemental Winter Feeding of Two-Year-Old
Beef Heilers, 195960,

Lot Momber
Level of Fealing

Number of cows ralsing calves'
Average weight per cow (lhs.)
Initial 10-8-59
Spring 4-23-60
Weaning 7-22.60
Fall 10-7-60
Winter gain (198 days)
Gain o weaning
Yearly gain
Average weight per call (Ibs.}
Birth"
Spring”

Weaning”®

Average birth date of calves, Nov.

Feed per cow (lbs.)’
Cottonseed meal
Ground milo
Frairic hay®

Feed cost per cow (§)°

Sclling value (%)
Per 100 bs.

Steers
Heifers
Per head™

Selling value minus feed cost ()

|
Lot

14

G964
824
48
1005
—1440

141

fid
193
370

283

5049
6044

27.00
25.00
90.82

47.83

2

High®

10

976
BES
986
1058
-111
10
62

67
oy
74

306
B35
3519

66.75

27.00
25.00
91.86

42.61

1 Fedd 140 1. of covtonseced meal pellets per bead dally in addition to prairie oy,

2 Cowa led same as those in Lot 1 ontil Ociober 28, at which time the daily feed was increased
wr 6.25 Ths, of pellets consisting of 25% coedtonseed meal and 75% groumd milo, All cows veceived

praivie hay in addition 1o the pellets,

# Originally, there were 14 cows in each of Lots 1 oand 2. In Lot 2, 4 calves were born dead,
* Correrted for sex by the addidon of § 1ls. o the weight of each heiler,

14
coFrectinm.

Corrected for sex by the addition of 18 Ibs, w the welght of each heiler alter a 170.day age

9 Corrected Tor sex by the addition of 4% Ths, o the weight of each heifer after a 260-day ape

oorrection by interpolation

T8 days of feeding which stavted  10-8-54,

= TVotal pounds of praivie hay comsumed per cow. Average daily consumption was 255 and 17.8

Is. per head in Leds | amd 2, respectively.

* lncludes prices of feeds at the time tests were comnduocted.

F17.50 per hed,

The summer pasture charge was

0 Raged on an equal nomber of ateers amal heifers i oeach ot wsing the age '|.n|:} sy correcter
'||.m|1|np: Wi rp:lll': as ll1r' steer aclling weight and this weight minoe A% Tk
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Part 4. Results with Yearling Heifers, 1959-60.

Procedure

Heiler calves [ed on two levels of supplemental winter feed during
1958-59 were continued on test and fed at the low and high levels dur-
ing the 195960 winter feeding season as yearlings. Those on the low
level in 1958-59 were continued on the low level; however, one-half was
fed prairie hay in a trap and one-hall was allowed to graze the native
grass. Of the 35 head on the high level in 1958-59, 18 were fed prairie
hay and the remaining 17 grazed the dry range grass in 1959-60.

The supplemental feed for those on the low level (both in traps
and on range} was 1.11 pounds cottonseed meal. Those on the high
level were fed 694 pounds ol the 35 percent cotionseed meal and 65
percent ground milo pellet. In addition to a comparison of the two
levels of supplementiug each roughage, this design will allow a direct
comparison of the value ol prairie hay vs. dried range grass at two
levels of supplemental feeding.

Results

As was true for the two-year-old heifers, the yearlings fed the lower
level of supplement consumed more hay than those fed a high level of
supplement {see Table 4). The average daily hay consumption was 18.9
pounds in Lot 1 and 10.8 pounds in Lot 2, The total amount of feed
consumed was 20 and 17.7 pounds for the two lots, respectively. The
estimated TDN intakes were 9.04 and 10.01 pounds. With this dif-
[erence in TDN intake, a large difference in wei%hr. gain should not be
expected. At the end of the supplemental winter feeding period in mid-
April the difference in winter gain was 25 pounds (43 vs. 66 pounds). The
average supplemental feed cost per head was $43.76 and $57.09 for the
low and high levels in the traps, respectively, Therefore the supple-
mental feed cost was $13.33 greater for Lot 2 (high) than for Lot 1
(low level).

When dry range grass was the forage available, the winter gains on
the low and high levels of supplemental feeding were —60 and 19
pounds, respectively. The average supplemental feed cost was in-
creased $21.01 per head by increasing the level of feeding.

The gain of heifers fed the low level ol supplemental feed was 43
pounds for those fed prairie hay and —60 pounds for those on dry
range. This difference of 103 pounds is apparently due to the dif-
ference in nutritive value of the roughages. Actually, the difference
was considerably greater prior to the appearance of green grass in the
spring. Of those fed prairie hay, there was a difference in pgain of
47 pounds (66 vs. 19 pounds) in favor of the high level heifers. The
subsequent summer gains while grazing the native grass pastures were
in favor of the low level heifers. Thus, the summer gains were inversely
related to the winter gains. Yearly gains were :lppmxilnalt:l}' the same

i Portes tha sainterine nerind whereas the yearly
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gains lor the low level heifers in the trap were 41 pounds greater than
the high level.

In this 1||.ti, muusmg the L]ud]']tl[}' of concentrates decreased the
amount of prairie hay consumed (Lots 2 vs. 1). Based upon these data,
we must assume that the dry grass consumption by the cattle on the
range was also reduced. These data indicate that when high levels of
supplemental feed are offered we are reducing the roughage intake. A
sound cow-call enterprise is usually based on a high intake of roughage
because this roughage is usually the cheapest source of energy. Only
when the cost of grains is relatively low or when additional winter
gains are desirable should a wvery high level of supplemental con-
centrate be fed to range cattle,

These heilers were bred to Herelord bulls and calved in the fall
of 1959 when they were 2% years old. They are presently being con-
tinued in the test while suckling a calf, These tests will allow a study
of the effects of feedlng at the different levels for several successive
winters during the development of the beef female.

Table 4.—Levels of Supplemental Winter Feeding of Yearling
Beel Heifers, 1959-60.

Location Trap Range
Let Mumber [ 2 1 q
Level af Feeding Loaw? High® Lot High®
Mumber of heifers per lot 18 18 18 17
Average weight per heifer (hs. )
Initial 10-23-59 G54 720 H6Y 730
Spring 4-23-60° 697 T8E A9 749
Fall 10-13-60 043 968 903 D63
Winter gain 43 66 —60 19
Yearly main 289 248 234 233
Avcrage feed consumption per heifer (1bs )
Codtonseed meal 202 445 183 401
Ground milo e 825 T44
Prairie hay' 3462 1983 iy i )
Range . e ad. lib ad. lib,
Feed cost per head (§)° 13.76 57.09 23.76 4477
L Bath the heifers in the teap amed those on the range were fed 1011 s of pelleted cottonseed
meal per head daily, In azllutlltlr.-n. the heilers in the trap veceived praivie hay., Supplemental

leeding was started (02850 amd DF-1058 for the heilers in the trap amd those on the range,
respectively,

2 Heifers on the range fed 6.94 hs, of pelles consisting of 35% cotlonseed meal and 65%  proomd
mile, Those in the trap were fed the same plus praivie hay. Stanting dates for winter feeding
were the same as those listed  above,

3183 aml 165 davs of supplemental feeding for the bheiless in the vap amd those on the
range, respectively.

*Towal pounds ol praivie hay consumed per heifer, Average daily consumplion was 1B9 aml 10.8
lhs. im Lots | and 2, respectively.

5 Yearly pasture oot of $18.00 per head for Lois 3 and 4 & incoded. Sommer pastone opst was
14 per hepd for Leds [ oomd 2
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Part 5. Results with Weanling Heifer Calves, 1959-60.

Procedure

On November 6, 1959, 60 heifers were divided into two groups
of 80 head. All heifers were fed prairie hay, ad libitom, In addi-
tion, those in Lot 1 were fed 0.5 pounds of pelleted cottonseed meal
per head daily. During the early part of the test those in Lot 2 were
led & pounds of a mixture consisting of 25 percent cottonseed meal and
75 percent ground milo.  Although the quantity was increased to 7
pounds per head daily, the average daily consumption for the 161-day
feeding period was 5.93 pounds. One heifer drowned in Lot 2 after
falling through the ice on the pond which supplies the water for the
cattle.

Resulis

The winter weight gains (Table &) were —6 and 95 pounds for the
low and the high level ol wintering, respectively. This 101 pounds of
increased gain resulted from feed consumption which cost an additional
$15.52 per head. Average daily hay consumption was 10.58 pounds in
Lot 1 and 7.58 pounds in Lot 2. The estimated daily TDN was 4.97
pounds for the low level and 7.88 pounds for the high level of supple-
mental [eeding.

Table 5.—Levels of Supplemental Wintering Feeding of Weanling
) Heifer Calves, 1959-60.

Tast Mumber [ z
Level of Feeding = Ll L High?
Mumber of heifers per lot 30 ot
Average weight per heifer (lbs. )
Initial 11-6-59 435 433
Spring 4-15-60 429 528
Fall 10-21-60 638 701
Winter gain (161 days) —6 a5
Yearly gain 203 68
Average feed consumption per heifer (lbs.)
Cottonseed meal 0 a1y
Milo —— 716
Prairic hay" 1704 1221
Feed cost per head {$)° 28.02 43.94

1 Supplemental feed was 05 b, pelleted cottonseed meal per head daily.

2 Quantity of concentrates was gradually increased, Average consumption was 5.9% e per Dead
daily of pellets consisting of 25% cottonseed meal and 75% ground milo. Daily consumplion was
1LAR and 445 The, of these Teads, respectively.

P Uhere were originally 80 heifers per lot; however, one heifer drowned after bling threogh the
jce on the pomd which supplied the water for the caitle,

Tolgl pouwds of proivie hay consumed per heifer. Average daily comsumplion was 1058 and
ThE Ibs, In Loty 1 oamd 2, respoctively.

e wewrire crwtand prices of feeds 2l the time tests were conducoed,
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The high level heifers gained 173 pounds during the subsequent
summer grazing season resulting in a yearly gain of 268 pounds. The
Lot 1 heifers gained 209 pounds during-the summer after approximately
maintaining their wuigill during the supplemental winter if*vdlng
period.  Their yearly gain was 203 pounds. Therefore, the difference
which was present in the spring was reduced but the overall yearly
gain was 65 pounds in favor of Lot 2,

These heilers will be fed on a low and a high level of supplemental
[eeding for successive winters until they have produced two calves in
order that accumulative effects of winter losses may be studied.

Summary

Winter weight losses ol 20 to 30 percent of body weight ap}pear i
be detrimental to the production ol young cows calving in the [all.
These weight losses and the weaning weights of their calves are related
te the quantity of supplemental feed. However, the weaning weights

of calves from both the low and high level cows have not been satis-
factory.

There are probably many factors related to the low weaning weights
obtained in these studies. Certainly, there is a substantial decrease
in the nutritive value of the forage during the winter. Also, the nutri-
live requirements are markedly increased during lactation in addition
to the requirements for growth. Apparently, the amount of nutrients
consumed by the cows was not adequate for growth and desirable
lactation.

A notable reduction in winter weight losses resulted when the dry
range grass was replaced by l'airif: hay. Also, weaning weights were
increased by this method. The ﬁ:mvisiun of large quantities of supple-
mental lELtffl{:C[ERSLE considerably the voluntary intake of prairie hay.

Effect of Feeding Cottonseed Meal
At Intervals of Two, Four and Six Days
To Yearling Heifers Grazing Dry Range Grass

A, B, Melsan and R. D. Fury

One of the factors to consider in improving range beel cattle produc-
tion is ellicient use of labor. In many areas range cattle are commonly
fed supplemental protein every other day instead of daily. In such
cases twice the daily allowance is fed every other day. Weekly feeding of
sheep in certain sections of Australia during a drouth has satisfactorily
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furnished a subsistence ration lor sheep. We are interested in higher
production than was present in these tests. In our area we can usually
assume that adequate energy can be obtained [rom the dry grass in the
pastures. 'When this is true, will cattle fed protein supplement at four
or six day intervals gain as well as those [ed every other day? An experi-
ment to provide such information was started in November, 1960.

Procedure

Thirty yearling Herelord heifers were divided into three lots of 10
head each on November 22, 1960 and each lot was placed in a pasture
of about 100 acres of native grass at the Lake Blackwell range area. All
heifers were fed an average of 2 pounds of pelleted cottonseed meal per
head daily, Those in Lot 1 were fed an average of 4 pounds per head
every other day, those in Lot 2 were [ed 8 pounds every [ourth day,
and those in Lot 3 were led 12 pounds every sixth day. A mineral
mixture of 2 pounds salt and 1 pound defluorinated plmspi\atc was avail-
able in all pastures,

Resulis

A summary of the weight gains of the heifers is given in Table 1.
In the 187 day period from November 22 until April 8 the heifers fed
protein supplement every ather day lost 2 pounds, while those fed every
fourth day lost 8 pouml.s per head. Those fed every six days lost an aver-
age of 26 pﬂum!s, which is consitdlerably more than the losses in the
other groups. There was considerable variation in response of individual
animals and recommendations should not be made on the basis of results
ol this pilot test.

Table 1.—Comparison of Supplemental Feeding of Yearling Heifers
at Two, Four, and Six-day Intervals (Preliminary Results, 1960-61),

Lot Mumber | 2 H]
Tmerval between Feedings 2 days 4 days 6 days
Pounds Cottonseed Meal per Head per Feeding! 4 ] ]
Number of heifers per lot 10 10 10
Average weight per heifer (Ihs.)
Initial 11-22-60 592 GO0 L)
Spring 4-8-61 390 592 579
Gain (137 days) —2 —& 26

1 Each heifer veceived an average of 2 b, of pelleted cottonsesd meal per day.
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An Evaluation of Two Methods
Of Measuring External Fat on a Beef Carcass

L.A. Malkus, R. L. Henrichson,
C. J. Christians, and D. F. Stephens

Introduction

Consumers today want a high L}ualil}' meat product, and have a
decided adversion to fat. To meet the consumer demand, the retailer
must display heel cuts with a minimum amount of fat trim. This often
results in considerable waste and reduces the amount of salable meart.
Excessive [at on the beel carcass has become an important lactor in
determining the actual value of the carcass.

The increasing emphasis on carcass evaluation, consumer preference,
and in general a more mntense effort to determine the criteria which will
define a good beef carcass, makes the measure of carcass fat an impaor-
tant factor.

This investigation was initiated 1o compare two external ¥at
measurements of the beel carcass with the actual percent fat estimated
by separating the 9-10-11th rib section.

Procedure

A total of 117 Angus steers and heifers from the Oklahoma S.ate
University performance testing program were used in this study. As
calves, they ran to a creep feeder while nursing their dams. The calves
were weaned at seven months of ape and placed in a feed lot for 159
days. A ration consisting of the following was fed: 350 pounds ground
whole corn; 200 pounds cottonseed hulls; 100 pounds chopped alfalfa
hay: 100 pounds whole oats; 100 pounds wheat bran; 100 pounds cot-
tonseed oil meal; and 50 pounds blackstrap molasses.

At the end of the 159 day feeding period, the cattle were slaughtered
and the routine carcass data were obtained. The age of the cattle at
the time of slaughter averaged 13 months. Tracings of the lean and fat
areas at the 12th rib were taken on both sides of the carcass, A physical
separation of the 9-10-11th rib sections into far, lean, and hone was
made. The amount of fat in the carcass was then estimated [rom these
values,

The external fat covering over the loin muscle was determined by
rwo measurements; width of fai and fal area. The width of Jai was de-
termined by the [ollowing procedure. (Figure 1)

I. Measure the length of the loin (longissimus dorsi) muscle using
the long axis as shown in Figure 1. {A-B)
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Three measurements were designed to characterize the adjacent
external fat, The [irst measurement was made perpendicular
to the center line of the long axis of the loin muscle at a point
one-half the length of the muscle (E). The second was parallel
to the first at a point one-fourth the length of the loin muscle
measured from the ventral edge of the muscle (C). The third
was parallel o the first located at a point one-fourth the dis-
tance from the dorsal edge of the muscle (1)) .

Measure from the outside of the far (C!, E', DY) where the
surface of the fat is perpendicular to the three points on the
loin muscle that were determined in step two, 'l‘]he average ol
the three measurements was recorded as the [t thickness,

The fat area was determined by the [ollowing method. (Figure 1))

Measure from the lateral and dorsal edges of the long axis of the
loin muscle at a point perpendicular to the center line (A o
Al and (B w BY,

Follow the outline of the fat with a compensating polar plani-
meter to obtain the area in square inches,

Figure 1.—A Tracing Showing the Points to Use in Making the Width of Fat

and Fat Area Measurements.
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The 9-10-11th rib section from both sides of each carcass was re-
moved from the wholesale rib and separated into fat, lean, and bone.
The percent [at, loin, and bone was then computed [or each side. A
mean value was obiained for each circass alter combining the percent
fat, lean, and bone [rom the 9-10-11th rib sections from both sides,

Results and Discussion

Data pertaining to width of fat and fat area measurements collected
in 1959 and 1960 are shown in Tables | and 2. It is interesting 10 note
the similarity between the two groups relative to the amount of fat,

Table 1.—The Mean, Range, and Standard Deviation of Three Fat
Measurements of the Beef Carcass’

Stamddurd

Fat Mensurements Maan ; Range Theviarion
Width of fat—inches 0.92 063 — 1.33 0.17
Fat area—square inches 4.33 3.16 — 6.00 0.64
2-10-11th rib % fat 43.13 36.08 — 51.66 3.65
Width of fat inches per 100 pounds

of chilled carcass weight 017 0.09 0.23 0.04
Fat aiea square inches per 100 pounds

of chilled carcass weight .81 057 — 109 012
Q.1 0-11th rib %% fat per 100 pounds

chilled carcass weight B.13 513 — 10.74 1.20

TData onllecied on 58 hend i 1960,

Table 2—The Mean, Range, and Standard Deviation of Fat Thickness,
Fat Area, and Physical Separation in the Beel Carcass'

Standard

Fat Measurcments e _ Mean Range Deviation
Width of lat—inches (.90 060 — 1.33 0.17
Fat area—square inches 4.90 .00 — 7.32 0,90
9.10-11th rib % fat 43.51 36.95 — 58.07 4.15
Width of fat inches per 100 pounds

of chilled carcass weight 0.16 010 — 0.24 0.03
Fat arca square inches per 100 pounds

of chilled carcass weight 0.86 0.62 — 1.19 014
9101 1th rib % fat per 100 pounds

chilled carcass weight .02 6.32 — 10.52 0.97

gt collected on 50 head §n 1960,

When cattle of this age, breed, and condition are slaughtered, one
may expect to find at least 0.1 of an inch of outside lat cover for each
100 pounds of chilled carcass weight. The range in these cautle which
were considered to be unitorm was 009 1o 0.25 inches. With this much
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variation in animals of similar breeding, it is logical 10 assume a mueh
wider range would occur in commercial catle going to markel. Once
this variation is recognized, steps such as a simple Fat measurement will
become a tool for detecting these dilferences,

The fat area indicated that more variation actually existed than
was expressed by the linear measurement. When the fat area measure-
ment is used to determine dillerences, one may expect approximately
0.8 square inches of fat cover fTor each 100 pounds ol chilled carcass
weight. The actual range in this group ol cattle was 0.57 o 119 square
inches [or each 100 pounds.

The percent separable fat, estimated lrom the 91011 rib section,
was also found to show considerable variation among these carcasses.
This variation ranged [rom 515 to 10.74 percent when expressed on a
100 pound basis. When the fat content of a beel carcass varies from five
to 11 percent for each 100 IJlJlIIId'E of carcass weight, as estimated by
the 9-10-11th rilb separation, it is easy to see why some carcasses are
aof more value o the retailer than others.

Correlations between width of fat and percent lat in the 9-10-11th
rib section, along with the fat area and percent fat in the 9-10-11th rib
section, are presented in Table 3,

Table 3 —Simple Correlations Beitween Two Fat Measuremenis and
Actual Percent Separable Fat in the 9-10-11th Rib Section®

PFercent Fat In PFercent Fat In
a-10-11th  Rib Section 10k 11 Rib Section?
1959 L 19549 (51121
Width of fatl A48 Ba*
Fat area® a2 6T
Width of fat? 6o Haw
Fat area® L Al

*Significant a1 000 level,

"Measured in inches

TArea in square inches

AP iy fhe, of chilled carcoass weight

In most instances, the width of B had a higher relationship with
the percent fat in the 9-10-11th rib section than did the fat area measure-
ment. The data accumulated over a two year period was pooled and
the simple correlations were: width of [at (inches) and percent fat in
the 9-10-11th rib section .54, fat area (square inches) and percent fat
in the 9-10-11th rib section .58; width ol fat (inches per 100 pounds
chilled carcass weight) and percent fat in the 9-10-11th rib section (per
100 pounds chilled carcass weight) (65; and fat area (square inches per
100 pounds chilled carcass weighty and percent [at in the %-10-11th rib
section per 100 pounds 53 Although most correlations were signilicant,
there seems to be no trend suggesting that one [al measurement is
more closely associated with the percent [at in the 9-10-11th rib section
than another.
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The fat area involved more time and effort to compute than did
the width of fat. Thus, it appears that the width of fat would be more
useful in practical application than determining the fat area.

Summary and Conclusions

An investigation involving 117 yearling cattle over a two yea
period was conducted to evaluate two external [at measurements taken
at the 12th rib. Primary emphasis was placed on the relationship be-
tween a linear fat measurement, and area of fat to the percent separable
fat in the 9-10-11th rib section. One may conclude the following relative
o these fat measurements.

1. The fat area appears to be more variable within a group than
does the width of far,

2. The linear measurement of [at seems o be an indicator of total
carcass fatness, The correlations were signiticant at the one per-
cent level,

3. Variation in correlation values between each measure of ex-
ternal fat and the percent of fat in the O.10-11th rib section was
considerable between groups. The evidence that one fat mea-
surement is more highly associated with the percent fat in the
3. 10-11th rib cut than another is not conclusive.

4. The fat area measurement involves a great deal more time anl
effort to compute than does the linear measurement.

The linear fat measurement appears to be a more practical
method for expressing carcass fatness. It takes less time to com-
pute and study thus far indicates that it is just as applicable
as the area measurement.

Performance Records on Relatives
As Aids in Selecting Boars

F A, Whatley, Jr.

The boar contributes hall the inheritance of all the pigs he sires.
Furthermore, more intense selection is possible among boars than
among gilts, because [ewer boars are needed for replacement. For these
reasons the selection of the boar is a critical and important decision.
Performance test records are increasing in availability from swine evalu-
ation stations and “on the farm” tests. Although some of these tests may
give direct information on the boar himself, much of the information
is on his relatives, Thus, it is important to consider the usefulness of
such data on relatives in selecting the boar,
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Relatives can [urnish important inlormation for appraising  the
breeding worth of a boar, This is true because a boar’s own performance
is not a perfect guide to his breeding value, and because it is not pos-
sible 1o directly measure a boar's perlormance in certain traits. The
association of individuality or individual merit with breeding value
varies with different traits and dilferent circumstances, The best cri-
terion ol the degree ol association between individuality and breeding
value is the Iu:rimhilit}' of the trait. If heritability is high, then indi-
vidual merit is a good and perhaps the best single indication of a boar's
breeding worth, On the other hand, if heritability is low, individuality
is a relatively poor measure of breeding worth of the individoal, For
traits of low heritability reconds on relatives become important sources
ol selection information.

The cconemically important traits that should be considered in a
complete swine selection program are sow productivity, gaining ability,
efficiency ol gain, meat type, carcass meril, amd soundness, These are
not listed in any order of importance, and some of these iraits are asso-
ciated with others. Carcass merit, sow productivity, and Efi'it'it!n{:}-‘ ol
gain are generally the traits for which performance records on relatives
are most successful.

Carcass Merit of Relatives

Traits associated with carcass merit such as backlat thickness, loin
lean area, percentage of lean cuts, and length are the most highly
hereditary traits in' hogs. Average heritability estimates on these carcass
traits range from 35 to 60 cent. These relatively high heritabilities
suggest that selection on individual merit should be reasonably success-
ful. However, most of these traits cannot be measured directly on the
live animal. Backfat thickness is an exception. It can be measured with
reasonable accuracy by probing the live animal. It is also probable in the
near [uture that ultrasonic measurements may be used to estimate
muscling in the live hog. Direct carcass measurements and appraisal,
however, can only be made on slaughtered hogs and consequently these
measurements must be made on the relatives ol breeding stock,

A good group of relatives from which to get carcass data are pigs
by the same sire and out of several different dams. Data from such a
sive proup can be used in two ways in selection. First, they can be used
as a progeny test on the sire and a partial [Ijmgt:ny test on the dams of
the pigs slaughtered. Secondly, data on such a sire group can be used
in the selection of full and hall brothers and sisters of the carcass indi
viduals, This is called a sil test. [t can be used very effectively in select-
ing young boars whose sibs are on a slaughter test.

If the carcass data from sire groups is to be accurate and eflective
in progeny test and sib test selection, the [ollowing items should be
considered in planning the test.

1. The sives of the diffevent groups of pigs should be mated to com-
parable sows. This is especially important il the carcass data on the group
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are to be used in progeny test selection. Many sires can be made to look
good if mated (o a selected group ol sows,

2. The pigs in the different sire groups should be fed and managed
althe. Preferably they should be full fed the same ration, in the same
season, in the same year, and al the same location, This is necessary
in order to reduce environmental differences between groups and thus
increase the selection accuracy based on group differences. Comparing
the carcasses of pigs [ed in different herds where one group may be full
fed and another group limited fed does not give reliable evidence of
hereditary differences in carcasses.

3. An adequate number of pigs should be slaughtered from each
sire in orier to get a reliable evaluation of the sire’s transmitting ability
and the hereditary worth of the pigs. Carcasses from one or two pigs
from u sire give no more than an interesting lead. The minimum num-
ber from a sire group should be six from at least four different sows,
Ten or 12 carcasses from at least five or six sows would make an even
beiter Lest,

4. The pigs to be slaughtered should be an unselected sample of
pigs by each sire. Choosing the best pigs for a carcass test may greatly
bias the results. Such a procedure automatically favors sires that are
used most extensively and have the largest number of pigs. If sire
groups are [rom different herds this procedure also biases the resulis
in favor of the sire group from herds whose owners are the best judges
of meat L}IFE hogs, This 1s a weakness in the meal type certification pro-
gram which was not of much importance when the program was young,
but will be of greater importance in the years ahead when tests must be
made more critical to continue improvement.

b, Sex differences in carcasses must be taken into gecount, Gilts are
longer and leaner than barrows, This can be taken care of by slaughter-
ing equal numbers of each sex, or by slaughtering pigs of the same sex,
or by correcting the carcass data for sex differences if unequal sex ratios
exist in different groups.

Efficiency of Gain

Individual feeding is necessary to measure efficiency of feed con-
version on the individual boar. This is a rather expensive test because of
the facilities and labor required. A sire group of pigs that are to be
slaughtered [or a carcass test could also he usu! tor a rate and efficiency
of gain test. Sive groups can be separately fed. The feed conversion
record on such a group can be used as a E)mgenj-' test of the sire and also
as a sib test for the half brothers of the group. The feed conversion
record of the sibs along with the boar's rate of gain gives a fairly elfec-
tive selection tool for rate and efliciency of gain,

In L‘unducLinfTr feeding tests it is essential to keep feed wistage 1o a
minimum, The physical nature and palatability of the test ration and
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the proper adjustment of self [eeders have marked effects on feed was-
tage. Tests in which there is considerable feed wastage are not worth
the trouble of keeping the feed records. Under such conditions, dilfer-
ences in the amount of waste in different lots make it impossible 10
obtain useful measures of feed elliciency.

Sow Productivity

Sow productivity, measured by pigs per litter and litter weaning
weight, has a low heritability. Only about five to 10 percent of the dif-
ferences in litter size are attributable o heritable differences among
sows, Selection of boars for this trait must be based entirely on the per-
formance of relatives. Sow productivity cannot be measured directly on
the boar. Litter size is largely a maternal effect dependent on the dam.
A boar of normal fertility has little if any effect on the size of litter he
sires. The size of litter is chielly determined by the number ol eggs
ovulated and the successful implantation and development of the em-
bryos. These are properties of the sow.

The boar does transmit inheritance to his daughters which affect
their ability to produce large litters, and, consequently, this trait should
be considered in boar selection. The productivity of a boar’s dam, his
sisters, and his daughters furnish the most uwselul information on sow
productivity in selecting boars. In the initial selection of a young boar
the production record of his dam and perhaps his granddams are the
only indications of his breeding value for his trait. Although no selec-
tion procedure for this trait is highly effective because of the low heri-
tability, selection on the basis of the dam's total 11'|.|'|r:u[11.1u".1iu.'m improves
the accuracy of selection. All the production records on the boar's dam
should be considered and not just the one litter in which the boar is
raised. The average production records of the boar’s full and half sis-
ters should also be considered when such records are available, When
the boar is old enough to have daughters with production records, these
pr::nbal]l}' ive the best measure of his hl‘tﬂling worth for sow 1pl'nr:luc-
tivity. Probably at least 10 daughters are needed to give a highly accu-
rate progeny test on the boar for sow productivity,

Although the appraisal of the potential and actual breeding worth
of a boar is a continuous procedure, there are three distinct ages when
boars should be carefully appraised and some selection and culling deci-
sions made, The [irst age at which selection decisions are normally macde
is the initial selection of young boar pigs at lour to eight weeks of age.
The second age and a more critical selection ume 15 when boars are
about six months of age and [inal decisions are made on herd boars.
The third age for selection is on mature boars alter they have heen
proven by progeny tests. Many breeders fail to utilize opportunity for
selection at this time to its fullest extent. Obviously, selection at all of
these ages is most elfective when adequate  performance records are
available on the boar and his near relatives,
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Selecting the Boar Pig

In the initial selection of the young boar pig considerable weight
must be given to the relatives (ancestors) in his pedigree. The boar
is too young to express much of his potential for growth rate and meat
type. Certain unsoundness may not show up until later in life and of
course he can never express his potential for sow productivity, Conse-
quently, this is the age at which the performance of relatives should
be given considerable weight in selection. Boar pigs should be selected
{rom productive sows that have been evaluated on the basis ol all of
their 1iuu:-a. The young boars should be sound, healthy, and vigorous
rigs with a minimum of 12 nipples. They should show evidence of
ength and muscling. The meatiness of their sires and dams should be
considered. Progeny tests ol their sires [or rate and elliciency of gain
and for carcass merit should be considered [or those sires old enough
to have such tests. Selection at this age is primarily on pedigree. About
twice as many boars should be selected as one expects to use or sell.
This will permit additional culling of the boars after performance of
the boars and their sibs has been appraised at six mf.?rlr.]h‘i of age.

Selecting the Six Month Old Boar

At about six or seven months of age sound, rapid gaining, meaty
boars should be selected whose sibs have made rapid and efficient gains
and have yielded desirable, meaty carcasses. Unsound boars should be
culled and there should be some discrimination against those hoars
with sibs exhibiting unsoundness’ as  hernias, cryptorchidism, and
crooked legs. Although maost of the selection for dam's woductivity
should have already been made in the initial selection of the boar pig,
there may still be some opportunity to select further for this trait
among six month old boars,

Selecting the Proven Sire

At this stage the pedigree information and the individuality of the
mature boar are of secondary importance to the progeny test informa-
tion. If the progeny test is accurate and adeguate, it is a true measure
of breeding worth. Rate and efficiency of [,;ain, carcass merit, and
soundness of the progeny should now be the wimary basis for selecting
the proven boar fz fgrl rer service, IF a boar 15 proven to be of superior
transmitting ability in the desired traits, every elfort should be made
to extend his use. Proven superior boars are not often found. When one
is located, a breeding program should be planned for such a boar that
will retain his use for a long period of time,
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Practical Methods for Evaluating a Beef Carcass

R. L. Henvickson,
L. E. Walters, and J. J. Guenther

Introduction

The ultimate objective ol all beef catle breeding, leeding, and
management endeavors are culminated in the carcass as the marketable
end product. In a great measure, the success ol any beel production sys-
tem is determined by the elliciency achieved in producing a quantity of
beel that will meet consumer satisfaction. Most of us will agree that
[luring recent decades much progress has been made in the improvement
of both the elficiency of production and desirability ol un{ll product.
Much of this progress has been made through selection practices based
on the visual appraisal of breeding stock. In most cases selection has
been within certain breeding groups, such as, families or blood-lines.
However, more objective ellorts must be [orthcoming il [urther pro-
gress is to be made in the identilication of breeding stock capable of
ef[[t:ie:!tl}' producing high quality block beef. Consequently, practical
methods for evaluating a carcass are ol some concern at this time.

Rate and Efficiency of Production

The rate and elficiency of gain by leeder cattle has been the subject
of considerable research in recent years. The influence of ration, as
well as inherited ability o “do well” under feed lot conditions, is ol
importance to both the breeder and leeder. If calves are fed to enable
them to express their inherited production ability to a maximum, then
differences in efficiency of feed conversion into meat becomes very im-
sortant, Such factors as birth weight, weaning weight, post weaning feed
ot gain, and the efficiency of feed lot gain have their place in a testing
program. The producer, regardless of his position in the production
line, will have these production data available to help him when con-
frontedd with selecting and/or culling decisions. Research has indicated
that each of the above factors are influenced greatly by inheritance.
Estimates of heritability have been placed at approximately 41 percent
for birth weight; 30 for weaning weight; 45 for post weaning leed lot
gain and 39 for elliciency of [eed lot gain,

Thus, with reliable production data available, the beef cattle
breeder can expect to make some progress in herd efliciency by more
precisely identifying animals within the herd which have superior car-
cass iraits. Such traits may be measured against a set ol production
goals.

Production goals have arbitrarily been set at 14 pounds of chilled
carcass weight per day of age for steers and 1.3 pounds for heilers. Lt is
felt by workers in the field that these values have merit in evaluating
elticiency of production, as well as, quantity of production. Many catle
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in herds today can accomplish and surpass these minimum goals, The
future requirements, ol course, must be advanced from time to time as

better animals are identilied and their genetic potential utilized 10 the
maximuim, :

Carcass Desirability

In order to properly evaluate the end product (carcass), one must
lirst be reconciled to the fact that it will be necessary to keep a set of
records. Such records must by necessity reflect the breed and blood line
to include the sire and dam. These data would then become valuable
at the time the herd is culled and replacement selections made. Sex ol
each animal should also be recorded, since it is generally known that
the carcass [rom a male will have less waste [at than one [rom the fe-
males. On the other hand, [emales are considered o mature more rapidly
than males, thus reflecting a carcass which would likely have more out-
sidle [at and m:n'hlinE; at a given age. Sex is easily determined in the
carcass by observing the udder or cod fat. Further positive identilication
may be obtained by observing the severed spermatic cord. This is com-
monly referred o by packing house personnel as the "pizzle”. The
Upizele’” or severed spermatic cord is located near the rear end of the
pelvic bone. (Figures 1 and 2},

The birth date of each animal should be recorded. This would
provide a basis for calculating the age in months. Accuracy in recarding
age should be considered important since it must be used in establish-
ing the economics of production,

Cost ol producing a pound ol carcass meat may be calculated after
the live weight and carcass weight have been established. These weights
by themselves are of little value, but when combined with the age of
the animal and the [eed cost; it is possible to arrive at some production
cost factor. Cold carcass weight should be recorded to the nearest one-
half pound. Carcass weight by itself is also of little value since it only
reflects the total number of pounds of lean, fat, and bone that have
been produced. On the average, one may expect a choice carcass Lo
contain a Jpruximuiely 55 percent lean, 32 percent fat, and 13 percent
bone. This means that an animal weighing 1000 pounds would yield
little more than 330 pounds of lean meat. Some variation in total lean
will exist among carcasses and is visually appraised as conformation
or carcass thickness. This is why the large retail chains have been se-
lecting some carcasses from the rail in preference to others,

The difference in retail value between carcasses, in extreme cases,
can be more than $150. A dillerence of 350 among carcasses is not un-
usual. Studies conducted by US DA, officials have shown that in the
higher grading carcasses each one percent increase in the carcass yield
of the preferred retail cuts increases the carcass value by approximately
$1.25 per hundred weight. This much difference can easily be visually
dilferentiated. A common cut used o recognize these diflerences in
value is the loin muscle. Dillerences are generally determined at the
time the carcass is ribbed Lor shipment,
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The size of lnin muscle is important and does tend o reflect the
quantity of lean in the various other portions of the carcass. The shafe
af the loin muscle should also be considered since a plump oval steak
15 desired. Consequently, a plump oyal loin eyve is preferred to a long

Figure 1.—Characteristics identifying the steer carcass include generally  prominent
cod fat, the half-closed face of the gracilis muscle, and the spermatic cord at
the vpper end of the aitch bone.
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flat loin eye. The size and shape of the loin muscle may be recorded
for future study and measurement by the following methods.

Place a piece of 6 x 9 transparent tracing paper over the ribbed
area and trace the outline of the muscle, A number two lead pencil
should be used since it will be soft enough to aveid puncturing the

Figure Z—Ildentifying heifer carcass characteristics include the presence of the udder
and the exposed face of the gracilis moscle above the aitch bone.
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tracing paper and will make a line dense enough so that the tracing
can be observed. Care should be taken to avoid including adjacent
muscles in the loin eye area. An example of the true muscle area iy
be observed in Figure 5.

Figure 5.—In some carcasses the loin muscle is ol arly separated from all surrounding
muscles. Other carcasses have some apparent overlapping of muscles. Such
adjeining muscle areas should not be included in making loin muscle tracings.
The loin muscle in this photograph is enclosed by a dotied line, Fat thickness
is determined by taking an average of the thr e measuvements shown. Muscle
structures labeled as A, B, C, and I} should not be included in the loin
muscle tracing.
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A tracing of the fat cover may alio be made betore the transparent
paper is removed [rom the ribbed area. Thickness of fat over the loin
muscle along with the amount of kidney and pelvic fat are good indi
cators of carcass wastiness, This fat should be held to the very minimum
since it is a parl of the non-edible portions dl the carcass,

The loin muscle area and fat cover may be visually appraised for
their approximate quantities of each or they may be measured. If the
objective approach 15 chosen the area may be determined with the aid
of a polar planimeter. The planimeter reading will be directly in
square inches. The area then should be expressed on a hundred pound
basis. Two square inches ol loin muscle per 100 pounds of carcass
weight would be a good goal for cattle averaging 12 to 15 months old
at the time of slaughter. Fat thickness should be determined by taking
an average of three separate points over the loin muscle, Make sure
the lines are drawn at right angles 1o the fat surface. One measurement
should be at the center of the long axis of the loin muscle and the
others one-fourth of the distance I'rom each end. A typical measurement
may be observed in Figure 5. The average of the three measurements
should be recorded in tenths of an inch of fat thickness. One-tenth of
an inch of fat for each 100 pounds of carcass would be adequate.
Amounts in excess of this should be basis for discounting a carcass.

A visual appraisal of the muscle should be made for marbling,
The quantity may be established by a federal grader or an individual
may wish to compare the marbling with a standard set of photographs.
Shown in Figure 4 are four degrees of marbling representative of the
official United States Standards for grades of carcass beef. The amount
of marbling generally desired in the lean ranges from a modest to a
moderate amount, This amount of intramuscular fat has been found
to provide adequate liquid during cookery and mastication. Since addi-
tional marbling has not been shown to improve the tenderness, a
maodest amount is considered sufficient to enhance the lean meat flavor
and provide eating pleasure,

Summary

Some img:ruvemem in beef type cattle will be made through a
recognition of the carcass traits. These traits when combined with the

production  traits become valuable tools in determining production
efficiency and product desirability.

Beel type cattle may be considered to have the following charac-
teristics: ¥

1. Chilled carcass weight /day of age, Steers 1.4 1bs or more
Heifers 1.3 1bs or more
2. Rib eye area fcwt carcass Two square inches or more
3. Fat cover/cwt carcass (at the 12th
ribyj} 0.1 inches or less
4. Quantity of marbling Modest to moderate
5. Conformation Thick and meaty

fi. Kidney fat and pelvic fat Small amount
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The Influence of Excessive Fatness
On the Performance of Beef Females

Robert Totusek, G, L. Hof!‘a-nri,
Dudley Arnett, and E, W. Jones

Many purebred cattlemen, who often fatten heifers 1o a high degree
while fitting for show and striving for maximum development, feel that
excessive body fat adversely affects the subsequent productive value
ol beef females. Although most commercial cattlemen do not feed
heifers and cows above a moderate plane of nutrition, experimental re-
sults indicate the possibility that productivity may be impaired by
levels of energy intake within limits fed by some cattlemen.

Basic information on the effect of a high degree of body fainess is
needed. Such inflormation, obtained by studying extreme differences in
enerpy intake, should aid in the interpretation of results from research
in which more “practical” differences in plane of nutrition are studied.

The specific objective of this experiment is to determine the in-
fluence of excessive bady fat on the performance of beef females by in-
ducing a high degree of latness during the period of growth and develop-
ment after weaning.

Procedure

Thirteen sets of twin heifers are now on test. Ten of the sets are
believed to be identical. One heifer of each set is fed a ration adequate
in all nutrients but containing only enough energy to promote gains
of one-half to two-thirds pounds per head daily (low ll:vulf. The second
heifer of each set receives a simi[?ir ration plus a full feed of corn (high
level). Heifers are individually fed in stancheons to facilitate accurate
control of feed intake and weight gains of each heifer,

Heifers are bred to calve after 30 months of age. After calving, a
ration adecquate for maximum lactation is fed to all heifers. Reproductive
performance of the heifers is being measured by brt:fdin[f( efficiency,
maintenance ol pregnancy, ease of calving, and the weight and con-
dition of calves at birth. Milk production is being estimated by the
growth rate of the calves, by milking the heifers at regular intervals, and
by weighing the calves immediately before and after nursing. Data is
also being obtained concerning body measurements, body temperature,
certain blood constituents, and gross physiological observations ol the
reproductive tract.

Results

Eleven sets of twins have attained sullicient age o complete their
first lactation. Weight and performance resulis are shown in Table 1.
High level heilers weighed 320 p::un{ls more at first mating, and
507 pounds more at Frst calving, than low level heifers. These dif-
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body Fatness between the two groups of heilers. Most of the sets of
twins were maintained on the trial rations at least 12 months before
breeding, and in no case was the pre-breeding experimental period
less than nine months.

Table 1.—Weight and Performance of Twins Through the First

Lactation
Level of Feeding Lw High
MNumber 11 i1
Average weight (lbs.}
Beginning of trial 464 4Bl
First mating [ErE) 9949
First calving B27 1554
Mo, services per conceplion 1.27 1.91
No. cows requiring assistance at calvieg 1 6*
MNo. calves lost at calving ] 3
Na. cows lost 0 2
Birth weight of calves [lbs.) Bk 64
Average daily milk production, 112 days {1bs.)? 9.2 6.8

Tncludes data on 10 sers of twim
t Tawcbuddes two Cacsnrenn sections

Little difference in breeding efficiency was noted between low and
high level groups. The relatively poor average efficiency of the high
level group (1.91 services per conception) was caused entirely by the
failure of the [irst three sets of high level heifers to conceive readily.
Observations indicated that the libido of the bull being used at that
time was below normal. The bull was replaced and the subsequent
breeding efficiency of the next eight sets ol heifers was excellent (1.25
and 1.13 services per conception for low and high level heifers, respec-
tively).

More calving difficulty, greater calf losses, and greater cow losses
were observed in the high level group than in the low level group. All
but one of the low level heifers calved normally without assistance. Six
of 11 high level heifers required assistance at calving. Two of the
heifers required Caesarean sections, and two others calved by malpre-
sentalion.

One calt was lost at birth in the low level group, apparently due
to a covering of placental membranes over the mouth and nostrils. Three
calf losses were assessed against the high level group. One call was dead
at birth, another died 10 days after birth, and in a third instance the
fetus was reabsorbed at approximately the seventh month of gestation,
Mo cows were lost from the low lever group during the lirst lactation,
One high level cow died a month after calving as a result of acute mas-
titis; another was removed from the experiment after 112 days of lacea.
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tion due to a prolapse and stricture of the rectum which may have been
caused by difficult calving,

Low level cows produced an average ol 35 percent more milk (9.2
vs. 6.8 pounds per cow daily) than high level cows during the First 112
days of their lactation. Average milk production curves showed that the
low level cows reached a peak in prmhulmn between four and six
weeks lollowing parturition while the high level cows Failed to similarly
increase in production during the same period. The production curves
of the two groups were approximately parallel after the first six weeks,
although the production of the high level cows was at a lower level,

Ditferences in milk production within sets ol twins were not con-
sistent; three high level cows actually produced more milk than their
low level mates. Although the limited number of twins in this experi-
ment prevents delinite conclusions, a possible treatment-genotype inter-
action is sugpesied by the wvariable milk pl‘mlm:tiﬂn trends among
various sets of twins, For example, within the three sets of Angus twins,
the high level cows produced drastically less milk than their low level
mates (5.7 vs. 11.1, 1.9 vs. 11.5, and 1.1 vs. 11.7 pounds milk per cow daily}.
It would appear that some cows are more susceplible to Impairment
al milk |_1|'m] uction from a high degree of body fatness than others.

Since some heifers and calves were lost from the experiment, only
five comparisons can be made wherein both low and high level heifers
raised their own calves. Within these five sets the average 210 day
weights were 374 and 338 pounds for low and high level groups, respec-
tiw:%‘j.r. There was, a high correlation (.75} between mﬁk production
and calf gain on a within twin basis. There was a tendency then [or
low level cows to produce more milk and raise heavier calves than high
level cows,

The twin cows are presently in their second or third lactations.
Trends noted in the first lactation have continued. Four of 11 cows
have been lost from the high level group, and another has failed to re-
breed. All of the low level cows remain on experiment and are ap-
parently in a normal, healthy condition.

Hematocrit, hemoglobin, and plasma protein values of high level
cows were signilicantly (P<.05) higher than values of low level cows.
Red blood cell and white blood cell values followed the same trend, hut
differences were not statistically significant. Levels of blood constituents
of both low and high level cows were within normal ranges, and actual
differences between treatments were probahly too small to be of physiolo-

ical importance. Furthermore, it should be remembered that the high
lI%E\'E]. cows had the higher levels of blood constituents, but performance
that was inferior to that of the low level cows.

Rectal temperatures were taken daily during four separate 10 day
periods.  High level cows had a significantly (P<.05) higher average
body temperature than low level cows, However, the small difference
(102.37° F. compared to 102,217 F)) may not be of physiological import
iance.
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Summary

Eleven sets of twin heifers have comipleted one lactation on test.
Results to date show that a high level ulf body fatness had little in-
fluence on breeding efficiency but slightly increased birth weight of
calves, and also resulted in increased calving difficulty, lower milk yields
and calf weights, and decreased survival rates of both heifers and calves.
Levels of certain blood constituents and the average body temperature
of lat heifers were higher than the values of low level heifers,

Relative Value of Bermuda Grass Hay Vs. Prairie Hay
For Wintering Beef Calves

A. B, Nelson, R. D. Furv, W, C. Elder, and G. R, Waller

Many pasture improvement plans include establishment of Bermuda
grass sod for grazing use or the production of hay. The protein content
of the forage may vary considerably with fertilization treatments. Be-
cause many cattlemen are concerned with the feeding value of Bermuda
%rass hay, a preliminary study of its value was started at the Lake

lackwell range area in November, 1960.

Procedure

Eighteen weanling grade Hereford calves were divided into two
lots (seven heifers and two steers per lot) on November 16, 1960. Each
lot was placed in a small pen (about one acre) and fed hay ad lLb.
Those in Lot 1 were fed prairie hay which had been harvested at the
range area. The predominant grasses in this hay were little bluestem,
big bluestem, switch, and Indian,

The calves in Lot 2 were fed Bermuda grass hay produced at Siill-
water under the direction of the Agronomy Department. This was
Midland Bermuda grass grown under conditions of adeguate moisture,
fertilized with 200 pounds of nitrogen per acre for the season, and cut
periodically through the summer,

The chemical composition of the hays is given in Table 1. It was
estimated that the total protein furnished by the Bermuda grass hay
when consumed at a rate of nine to 10 pounds was more than adequate
for maintenance of the calves. The digestibility of the protein i:::qbulh
hays was assumed to be 50 percent. The average daily consumption of
Bermuda grass hay was 9.20 pounds per head. Calculations based on a
total protein content of 13.1 percent and a protein digestibility of 50
percent indicate an assumed digestible protein intake of 0.66 pounds
per head daily. The fact that protein is nearly always the limiting nu-
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trient in prairie hay is borne out when calculating the digestible pro-
tein intake from this particular hay. This prairie hay contained an aver-
age of only 4.44 percent total protein. With an assumed 50 percent
digestibility and the measured 9.26 E;uunda of hay intake, the digestible
protein intake from the hay was 0.2]1 pound. Supplementing the }u'airie
hay with 1.539 pounds of pelleted 41 percent protein cottonseed meal
(32.5 percent digestible protein) furnished an additional 045 pound
digestible protein. The total from the hay and cottonseed meal was
0.66 pound, the same as from Bermuda grass hay alone. This may be
compared to their estimated requirement of about (.60 pound digestible
protein per head daily,

Table 1.—Chemical Composition of Hays Fed to Weanling Calves

Pereen' eompositbon as fed Cnredene
o _ Water Ash Framein. Fat Fiber  N.F.E Ca [d L0 ]
Prairie hay 59 %] 4.4 19 322 488 42 0OV 5.7
Bermuda grass hay 5.5 L T L 2y 20d  @hs 8 R 4y

The total rl‘uu_*in intake was considerably greater for Bermuda grass
hay alone, 1.21 pounds, as compared to 0.98 pound from the prairie
hay and cottonseed meal.

A mineral mixture of two pounds salt and one pound steamed bone
meal was available in all lots.

Results and Discussion

A summary of weight gain and feed consumption is given in Table 2.

In the period from November 16 until February 11 (87 days) the
calves fed prairie hay and cottonseed meal gained 58 pounds. Those calves
fed Bermuda grass hay without a protein suPplement gained only seven
|munr:ls. It is assumed that the basic deficiency in most grass hays is
prntein. It has been shown that the protein content of prairie hay from
this area is not adequate to maintain weight of weanling calves. The
protein content of this unsuPplememui Bermuda grass hay should be
adequate to support some weight gain. We also assume that both hays
should furnish sufficient energy tor wintering calves for little or no
gain.

Although the caleulated digestible protein content of the two rations
was nearly equal, either the protein in the Bermuda grass hay was not
well utilized or other nutrients were lacking. Therefore, starting on
February 16, pelleted cottonseed meal was fed to both groups of calves,
For those fed Bermuda grass hay this change resulted in a total protein
intake which is considerably higher than that deemed necessary. The
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gains in the subsequent 27-day period were 19 pounds for prairie hay and
26 pounds for Bermuda grass hay. Calves fed the latter hay had guncd
more rapidly in this period. Gains of the two groups of calves will be
recorded for an additional 40 days. -

Table 2—Relative Value of Bermuda Grassl Hay Vs. Prairie Hay for
Wintering Beel Calves.

Lot Number I 2
Hay et Prairie Bermeda Grass
Mumber of calves per lot 9 9
Average weight per calf {lbs)
MNovember 16, 1960 360 R
February 11, 1961 418 369
Moy, = Feb. gain (87 days) 38 7
March 10, 1961 437 395
Feh, - March gain (27 days) 19 26
Average feed consumption per calf (Ibs.)
Cottonseed meal 158 21
Hay* 1056 1049

PCalves in Levt 1 were fedd prairie hay and 1239 Ths. cottonssed meal pellets [or the dotal 114 daws.
Those in Lot @ were fed only Bermuoda grass hay until Feb. 16. At this time the Bernnuda gras
hity was alio supplemented with 1.30 b, of cotionseed meal pellets per head daily.

! Total pounds of hay consumed per coll,  Average daily consuompilon was 926 and 920 Ibs. in
Lots 1 and 2, respectively.

Summary

Preliminary results have shown that weanling grade Herelord calves
fed Bermuda grass hay pained one-eighth of the amount of those fed
prairie hay supplemented with cottonseed meal to make the two rations
cqual in estimated digestible protein content. These data suggest that
(1) the protein of the Bermuda grass hay was poorly utilized, (2) the
Bermuda grass hay contained some unrecognized inhibitory [af_lur or
(5) the Bermuda gld,ba hay was deficient in some respect.

Stilbestrol for Range Beef Cattle

4. B. Nelson, L. R. Kuhlman, and L. §. Pope

Stilbestrol is being used in many systems of beef cattle production,
Its use with fattening cattle is generally accepted as a means ol increasing
weight gain and [eed elficiency. In range beef cattle production the
three phases in which stilbestrol is being used are: (1) suckling calves,
{2} wintering weanling calves, and (3) summer grazing of yearlings.
Summaries of 196061 research concerning these three phases are m-
cluded in this report.
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Part 1. Stilbestrol Implants for Fall Calves

Procedure '

A total of 89 grade Hereford calves (55 steers and 36 heifers) were
divided into lots as shown in Table 1. These calves were horn in Novem-
her and December of 1959 and were from six groups used in a creep
leeding study. Five of these groups were creep-fed and the other group
was not creep-fed.  One group was creep-fed until weaning; four groups
were creep-fed only until green grass was available in the spring. Within
each of these treatments, calves of like sex were divided into three lots.
One lot served as the control. The second lot was implanted with 6 mg.
of stilbestrol, and the third lot was implanted with 12 mg of stilbestrol.

Table 1.—Stilbestrol Implants for Fall Calves

Lot Mumher I 1 3
Stilkestre] Tnplant, mp? L] L] 12
Sleers
Number of calves an 16 17
Average weight per calf, Tba
Initial 3-19-60 214 228 214
Final 7-25-60 434 473 467
Gain (128 days) 240 245 (5)*F 253 (13}
Heilers
Mumber of calves ; 12 12 12
Average weight per call, lhs,
Initial 3-19-60 216 217 212
Final 7-25-60 440 438 452
Gain (128 days) 224 221 (—3) 240 (16)

1 Implants furnished by Chas, Pfizer and Co., Terre Haote, Indiana.
= Figures in parentheses are increased gain compared to no implant.

The calves were weighed and implanted (Lots 2 and 3) on March
19, 1960. "They were left with their dams in native grass pastures at the
Lake Elackwell experimental range area until they were weaned on
July 25, 128 days after implanting,

Results

The response (o stilbestrol implants was nearly equal for both
sexes, The 6 mg implant increased steer gains six pounds but reduced
heifer gains three pounds. Apparently this level of stilbestrol is too
low to consistently affect weight gains.

Although the response was not relatively great, the 12 mg implant
resulled in increased gains, an increase of 13 pounds for the steers and
16 pounds for the heifers when compared to no stilbestrol.  This is less
than the 12 percent average increase obtained in several previous tests,
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Part 2. Feed-Lot Performance of Previously-Implanted Calves

Research conducted to date has ‘indicated that the subsequent per-
formance of calves implanted when they are three to five months old
is not adversely affected when they are fattened in dry lot or fed winter-
ing rations after weaning. The data reported here are the results of
fattening fall calves which were previously wsed in the study of stil-
bestrol implants reported in Part 1
Procedure

From weaning in July until the start of the feed-lot test in October
all cattle were treated ahke. At weaning they were trucked [rom the
Lake Blackwell range area to Ft. Reno for use in a nutrition study. In
llu_ post-weaning period (81 days) from weaning in July (full “elght}
U.Ill.lI the start of the feed-lot test in October {5{11*1"1]( weight), the steers
were allowed to graze native grass and were fed six to eight pounds of
a fattening ration containing a moderate amount of roughage. 1In this
period the average gains of the three groups were nearly equal, 61 to G4
pounds, {see Table 2).

Table 2.—Subsequent Feed-Lot Performance of Previously Implanted
Fall Calves

Lot Mumber 1 2 ]
Previous Stilbestrol Tmplant, mg 1] i 12

Mumber of steers per lot 16 13 13
Average weight gain per steer, [bs.
Implantation on March 19 to

weaning on July 25, 1960 241 247 260
Weaning in July to start of

feed-lot test on October 10, 1960 64 61 63
133-day feed-lot gain 321 335 342
Total gain 626 643 665

In the subsequent nutrition study, the stilbestrol treatment as suck-
ling calves was considered and each treatment was uniformly alloted
to seven different full-fed fattening rations. On October 10, 1960, the
initial weight was recorded and all steers were implanted with 24 mg of
stilbestrol.

Several steers which were seriously foundered were removed [rom
the experiment,
Results

The 133-day leed-lot gains of the steers are given in Table 2. The
steers which were not previously implanted in March gained 321 pounds;
those |Jru1nuslf implanted with six mg gained 335 pounds, and those
previously implanted with 12 mg gained 342 pounds. In this test stil-
bestrol implants for calves did not have any detrimental effect on sun-
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sequent leed-lot gains; in fact, the previously implanted cattle, which
had gained more while suckling, also gained more during the feed-lot
phase. The total 1l-month gain was considerably greater for the pre-
vinusly-implanted steers, .

Part 3. Stilbestrol Implants for Wintering Weanling Steer Calves

Procedure

Ninety weanling steer calves used in a nutrition study of the value
of urea in protein supplements for wintering range cattle were divided
into three groups for stilbestrol treatment. The first group (Lot 1)
received no stilbestrol treatment. Those in the second group were im-
planted with 12 mg of stilbestrol.  This gruug was divided mto 2 lots,
Lot 2 was implanted with two 6 mg pellets, but one 12 mg pellet was
usedd in Lot 3. The steers in the third group were divided into Lots
4 and 5 and implanted with 24 mg stilbestrol, Lot 4 with four 6 mg
pellets and Lot b with two 12 mg pellets,

All steers were allowed to graze in the dry native grass pastures and
were fed an average of two pounds of protein supplement per head
dailv. A mineral mixture of two pounds salt and one pound steamed
bone meal was available in all pastures,

Results

A summary of the weight gains is given in Table 3.

Implanting 12 mg of stilbestrol increased gains an average of six
pounds and 24 mg implants increased gains an additional five pounds.
Therefore, 24 mg of stilbestrol increased gains an average of 11 pounds.
These results are in agreement with earlier tests which indicate a slight
response from stilbestrol when cattle are fed maintenance or low-grain
wintering rations,

The response to 12- and 24 mg implants was essentially the same
whether administered as 6- or 12 mg pellets.

Table 3. —S5tilbestrol Implants for Wintering Weanling Steer Calves

Lot Mumber 1 £ 1 4 5
Stilbestrol Implant, mg 0 e W e T FL
Pellets, Number and Weight [ 2.6 mg 1-12 myg A6 mp 2-12 mg
MNumber of steers a0 16 14 147 15
Agerage weight per steer, lhs.
Initial November 4, 1960 3495 393 394 386 393
Final March 14, 1961 483 441 444 440 i
Gain (130 days} 43 48 50 54 35

1 Oplginally 15 head, but one steer was removed because of urinary caleuli
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Part 4. Stilbestrol Implants for Yearling Steers Grazing Grass
Procedure

Seventy-two vearling, grade Hereford steers were divided into two
lots on May 51, 1960, Lot | seuml as the control group. Those in Lot
2 were implanted with 12 mg ¢* stilbestrol. * All cattle were allowed to
graze in the native grass pasture . and a mineral mixture of two pounds
salt and one pound dicalcium phosphate was available. The final
weighing was on September 24,

Resulis
The average weight data are given in Table 4.

The 12 mg stilbestrol implant increased gains 19 pounds or 115
percent in the H6-day period. When this relatively low level of stilbestrol
was used there were no noticeable side effects, such as low loins and in-
creased teat length. On the average, this and other tests have indicated
that 12 mg implants will increase gains of yearling steers nearly as much
as 24 or 36 mg without causing undesirable side ellects.

Table 4—Effect of Stilbestrol Implants on Gains of Yearling Steers
Grazing Native Grass

Lot Number | 2
ilrlhrs rol Implant? 1] 12 myg
Mumber of steers per lot 36 36
Average weight per steer (1hs.)

Initial 5-31-60 524 524

Final 9-24-60 i) 708

Gain (116 days) 165 184 (19)°

! Stimplanis furnished by Chas, Plizer and Co.. Inc., Terre Hnounte, Indiana.
# Increased gain comparcd 1o Lot |

Summary

Stilbestrol implants increased the gains of suckling calves (fall),
although the response was less than the average recorded in |}rewm:q
tests.  Subsequent feed-lot gain of such stilbestrol- |rnp1:-|nterl cattle was
not decreased. Implants of 12 and 24 mg of stilbestrol slightly in-
creased gains of weanling calves wintered on dry grass. Gains of yearling
steers grazing native grass during the summer were increased 115 per-
cent by a 12 mg implant without producing any noticeable side effects,
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Nutritional Studies With Sows and Litters in
Confinement

1. €. Hillier, Marvin Heeney, and f. J. Martin

The successiul n_tumal of l}lf}ﬂ in the various confinement or semi-
conflinement systems in common use is dependent, to a 1.|rg:_ extent, on
the nutritional adequacy ol the rations fed. The critical time nutrition-
ally is from breeding through weaning, particularly through farrowing
and the nursing period. The development of large, well.grown litters
to weaning age is essential Lo efficient prmlm:limt.

Work reported previously at this station indicated that pigs reared
in conlinement were somewhat smaller at wv‘.miug and had about 1.6
grams less hemoglobin per 100 co. of blood than those raised on pasture,
under good weather conditions. Under adverse weather tﬂllLEiliDIl‘h few-
er pigs were lost from seven to 42 days of age and the pigs were larger
when reared in confinement. In general, sows have lost less weight
during lactation when kept on pasture than when kept on confinement,
even though both groups were self-fed the same ration,

Efforts to improve [urther both the creep ration for the pigs and
the lactation ration for the sows were continued. In a recent test, five
pounds of green alfalfa [orage was fed to one-half of the sows and their
litters [rom seven to 42 days post farrowing. First litter gilts were far-
rowed in a central farrowing house and moved with their litters to pens
G x 30 feet in a conerete [loored, open shed when the pigs were .;_E;ut
seven days old. Lactation Ration | shown in Table 1 was self-fed to

Table 1.—Percentage Composition of Lactation Rations Fed to Sows in

Confinement
Ration Mo, I 9
Ingredient Percent PFereent
Mile (ground) 76.5 75.0
Soybean Meal (44%:) i1.1 11.5
Alfalfa Meal (17%) iR 100
Dicalcium Phosphate 1.7 2.7
Calcium Car-onate oo 0.1
Salt 0.5 05
Vitamin Pre-Mix' )2 0.2
Total 100.0 100.0
Calculated Percemtage Composition

T.D.N. 753 744

Protein 15.0 15.0

Caleium 083 1.2

Phosphorus 0.62 .84

1 pre-Mix supplies the following per pound of mixed ration: Vicaming, T, 1 LU B, 9.5 mogs
riboblavin 1.2 megs; pantothenic acid 5.0 mgs, Minerals, iron 150 mgs: copper 2.0 |||1;\ “cobalt UHS
my; manganese 180 mgs; 2inc 75 popom.
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all sows and the creep ration shown in Table 2 was available to all pigs
from seven to 56 days of age. Water was available to the pigs in their
creep at all times. An electrical heat bulb provided some heat in the
creep during cold weather. :

.

Table 2.—Percentage Composition of the Creep Ration Fed

Ingredients* Fercentage
Corn (ground 2.7
Milo {Eround) 3.0
Soybrean meal (449 ) 12.4
Fish meal [60%) f. 8
Buttermilk, Dry 10.0
Sugar (cane) 5.0
Caleium Carbonate 05
Dicalcium phosphate 0.5
Salt 0.5
Pre-Mix' 0.8
Total 100.0
Caleulated Composition of the Total Mixed Ration
Vitamins per pound
TDN 78.00%  Vitamin A (USP) 2000.0
Calcium 0.83 Vitamin D (L.15) 180.0
Phosphorus 0,68 Panto Arcid (mgs) 10.06
Protein 19.00 Riboflavin {mgs) 3.29
Lysine 1.09 By (meg) 12.6
Isoleucine 1.08
Threonine 0.75 Antibiotic (mgs/lb) 25.0
Tryptophan . 0.23

1 Hygromix added at the rate of § pounds per ton.

In this trial both groups of sows and pigs performed quite satis-
factorily. Average litter weaning weights o 3315 and 388 pounds were
obtained on the two groups. These differences are not of statistical
signiticance. Neither the 42 day weaning weights or the 56 day weights
of the pigs differed significantly due to ration treatment. Sows receiv-
ing the altalta forage in addition to being self-fed the regular ration con-
sumed (L7 pounds more ration per day and lost 22 pounds less weight
during the period from seven to 42 days post farrowing, than those
receiving only the regular lactation ration. This difference in weight
lost by the sows is the only difference of importance in the response of
the two groups.

In previous tests, a [ew sows became very stiff during late lactation
antd required several weeks recovery after weaning., In a recent test
the calcium and phosphorus content of the ration was increased to de-
termine if additional amounts of these two elements would be benelicial.
Lactation rations 1 and 2 shown in Table 1 were fed. These sows and
litters were handled as previously described. The results are summar-
ized in Table 4.
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Pigs in this test were troubled with scours at various times and
weaned at much lighter weights than has been obtained on previous
tests where similar pigs have been handled under similar conditions.
Dilferences in individual pig and litter weaning weights were small and
non-significant. Sows rtcei\'ing the higher level. of calcium and Phos-
phorus ate about one pnuml less feed per day but lost about 11 pounds
more weight from seven to 42 days post weaning than those on the ration
containing the lower level of calcium and phosphorus.  Blood samples
were taken from these sows at the time the pigs were weaned on which
calcium and phosphorus analyses are being made. This data is not
available at this time. However, judging from the performance of the
sows and pigs, the additional calcium and phosphorus was not needed.

Table 3.—The Supplemental Feeding of Green Alfalfa Forage to
Lactating Sows and Their Pigs in Confinement

1
Ration: Basal “iE.‘IJ
i Alfalla Forage
Ne. of sows and litters 7 9
No. of pigs 61 a3
Mo, of pigs weaned per litter B.7 L
Average weights
Per pig—56 days 43.2 499
Per pig—42 days  © 289 28.1
Per litter—42 days 251.4 258.5
Per litter—56 days 375.8 388.2
Average weight loss by sows (lbs.)
Farrowing to 7 days 56.0 574
7 to 42 days 66.6 9
Total to 42 days 122.6 101.7
Feed Consumption (lhs.)
Per sow to 42 days 449.4 178.8
Per sow per day 10.7 11.4
Creep ration per litter b 2475
Creep ration per pig to 56 days 25.6 26.9
Feed Cost' (§)
Per sow—farrowing to 42 days 9,44 10.05
Per pig—creep ration 0.95 1.00
Total feed cost per pig weaned—
farrowing to weaning 2.04 2.09
Value of weight lost by sow? 14.71 12.20
Feed cost per pig plus credit for weight
loss per sow 3.73 3.42

!lboes not include cost of allalla forage,
: Calculated at $12.00 per cwe,
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Tahble 4—Performances ol Sows and Pigs Retained in Confinement
and Fed Rations Containing Two Levels of Calciom
and Phosphorus

Lot No.: 1 4
Ration Treatments: Dasal Tiasal plus

S S R SO Cal. and Phos,
Nao, of sows and litters k1 11

Average No. pigs per litter

7 days of age 9.0 9.1
42 days of age 1.8 &4
56 days of age 1.8 8.4
Average Pig weights (lhbs.)
42 days 19.9 9.2
56 days e 2%.2
Average litter weight {1bs )
42 days 155.2 161.3
56 days 2129 2285
Average weight loss per sow (lha.)
Farrowing to 7 days 428 54.5
7 to 42 days 2746 587
Total weight loss of sow T0.4 93,2
Average feed consumption {Ibs.)
Per sow to 42 days 480.9 4356
Per sow per day 11.4 10.4
Per pig to 56 days 20.2 22.1
Feed cost (§)
Per sow—farrowing to 42 days 10,10 915
Fer pig—creep ration only | a2
Total feed cost per pig weaned—
farrowing to weaning 2.05 1.91
Value of weight lost by sow? B8.95 10,44
Feed Cost per pig plus credit for
weight lost by sow 3.13 3.15

1 Welght cost per sow figured at §12.00 per cwt.

Urea in Protein Supplements for Wintering Steer Calves
Grazing Native Grass

A. B. Nelson, L. R, Kuhlman, G. R. Waller and W. D. Gampbell

Cattle and sheep may utilize urea as a source of nitrogen (protein)
because of the action of microorganisms in parts of the ruminant
stomach. Efficient utilization of urea will result only when other nutrients
are present in amounts needed by the microorganisms. These other
nutrients are usually present in rations of fattening cattle. However,
some of these nuirienis may be lacking when cattle are wintered on
dry native grass supplemented with a urea-containing leed.

Tests conducted at this station in recent years have indicated that
urea is apparently not efficiently utilized by cattle wintered on dry
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range grass when it is added to a mixture of corn and cottonseed
meal to Prmlucc a pellet containing 40 percent protein, with one-third
of the nitrogen furnished by urea. The addition of trace minerals or
dehydra ted alfalfa meal to these supplements  has imp]'m'l:d urea
utilization. ;

The results of additional tests of the value of urea are reported
here,

Procedure

Minety grade Herelord steer calves were weighed and divided into
six lots of 156 head on November 4, 1960. Some ol these calves were
woduced in herds of the Oklahoma Agricultural Experiment Station
it slightly more than one-hall were purchased at the Oklahoma City
National Stockyards Co. The weanling calves were allowed to praze
the dry native grass at the Lake Blackwell range area. In addition,
they were fed an average of two pounds per head daily (twice the daily
allowance every other d:nl,'} of the fn]lt}wing pelleted prnt{:in su[}plc-
ments:

Lot 1. 26 percent protein simple supplement

Lot 2. 40 percent protein supplement containing urea

Lot 3. 40 percent protein supplement

Lot 4. 26 percent protein combination supplement

Lot 5. 40 percent protein combination supplement containing urea
Lot 6. 40 percent protein combination supplement

The 26 iwrcent protein simple supplement was 54.0 percent cotton-
seed meal (4] percent protein, old process), 44.0 percent ground yellow
corn, 0.7 percent ground limestone, and 1.5 percent monosodium phos-
phate.

The 40 percent protein supplement containing urea was 54.0 per-
cent cottonseed meal, 39.0 percent ground yellow corn, 5.0 percent urea?,
0.7 percent ground limestone, and 1.3 percent monosodium phosphate.
Urea [urnished approximately one-third of the nitrogen in this pellet.

The 40 percent protein supplement was 92.0 percent cottonseed
meal, 7.5 percent ground vyellow corn, and 0.5 percent ground lime-
stone. Corn was added to this pellet to reduce slightly the protein con-

tent in order to make it equal to the protein content of the pellets fed in
Lot 6.

The 26 percent prnltin combination supplement was 25.0 percent
cottonseed meal, 25.0 rercent soybean oil meal, 6.0 percent linseed meal,
5.0 percent dehydrated alfalfa meal, 35.65 percent ground yellow corn,
5.0 percent cane molasses, 0.5 percent dicalcium phosphate, 1.75 percent
monosodium  phosphate, and (L1 percent trace minerals. The 40 per-
cent protein combination supplement containing urea was the same
as the 26 percent protein supplement except that 5.0 percent urea re-
placed a like quantity of ground yellow corn.

1 Urea was [nrniehed by Grand River Chemdeal Dividdas of B L



i Cklahoma Agricultural Experiment Station

The 40t percent protein combination supplement contained several
different feed ingredients which are often found in feed supplements
offered for sale. 'The supplement fed in our test was 40.0 percent cot-
tonseed meal, 40,0 percent soybean ofl meal, 8.4 percent linseed meal,
5.0 percent dehydrated alfalfa meal, 5.0 percent cane molasses, 1.5 per-
cent monosodium phosphate, and 0.1 percent trace mineral premix.® The
sremix was included as a source of mLEilitmal manganese, indine, cobalt,
tron, copper, and zinc,

Calcium  and plmsphnrus supplements were added at such rates
that the content of these minerals in all pellets was nearly equal. A mix-
ture of two [Jmlmls salt and one pound steamed bone meal was avail-
able in all lots.

Results
A summary of winter gains is given in Table 1.

Sweers fed the low I:rrulr:in simple supplement (Lot 1) gained 34
pounds in the 130-day wintering period. When urea was added to this
supplement to increase the iJruu:In equivalent to 40 percent (Lot 2) the
calves gained 30 pounds. When the 40 percent control supplement (Lot
3. essentially cottonseed meal) was fed the gain was 50 pounds. As was
true inl manv of our previous tests, urea was apparently not efficiently
utilized.

Table 1. — Urea in Protein Supplements for Wintering Steer Calves
Grazing Native Grass

Lot Mumber 1 2 3 4 L3 i1
Supplement 26-Simple  40-Urea  40-0C8M  26-Comb.  40.Urea  40-Comhb.
Caombs,
Number of steers 15 15 14 15 13 15
Average weight per
steer, lbs.
Initial Nov. 4, 1960 395 394 3490 392 393 393
Final Mar. 14, 1961 429 424 440 448 439 470
Gain {130 days) 34 30 50 56 46 77

1 (O steer was removed because of urinary calenli.

The supplements fed in Lots 4, 5, and 6 contained increased quanti-
ties of certain nutrients which may effect urea utilization. The [eed-
ing of the 26 percent protein combination supplement resulted in a
gain of 56 pounds. Adding urea to this feed decreased gain 10 pounds
{46 vs. 56 pounds), The gain from the high protein combination pellet
without urea was 77 pounds. Again, urea was not elficiently utilized.

In this test it was possible to compare the value of simple vs. com-
bination supplements. It should be noted that in all three comparisons

 Mineral mixture formished by Calcium Carbonate Company, [hr!hu,gl'. M issouri,
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(Lots 1 vs. 4, 2 vs. 5, 3 vs. 6) the gains were greater when the combina-
tion supplements were fed. In permub tests the results have been
variable; however, in this 1960-61 winter season the combination sup-
lements apparently furnished nutrients which resulted in greater gain,

Self-Feeding Lambs on Wheat Pasture

Rabert L. Noble, Kenneth Urban, and George Waller, Jr.

During years ol adequate rainfall thousands of lambs are fattened
on wheat pasture in Oklahoma and adjoining areas. Lambs grazing lush
wheat pasture make excellent gains at a much lower cost per unit of
gain than can be obtained in the feedlot.

Previous work at the Ft. Reno Station has shown that lush wheat
pasture on fertile soil will carry approximately [ive lambs per acre. In
this year's work, in order to increase the carrying capacity per acre, all
lambs were self-fed a mixed ration while grazing wheat pasture.

Procedure

Three hundred and nineteen western feeder lambs were used in
this study. The lambs were produced in the range area of Southwest
Texas. They were sheared at 5an Angelo prior to shipment. The lambs
were shipped by truck and were received at the Ft. Reno Station on
October 1. During the month of October the lambs grazed dry-native
Fmss and were fed approximately two pounds of alfalfa hay dai y- The
ambs were not vaccinated for enterotoxemia. Soluble aureomycin was
used in the drinking water the first week. Just prior to starting on
pasture (October 31) the lambs were divided into three weight groups,
and each weight group was divided into two lots as follows:

Light lambs—62 pounds and below.

Lot 1—Self-fed a ground mixture of 45% milo, 59
molasses and 509, alfalfa hay. (Ration No. 1)

Lot 2—Sell-fed a ground mixture of 709, milo, 5%
molasses, and 257, alfalfa hay. (Ration No. 2)
Medium weight lambs—065-72 pounds,

Lot 3—Self-fed the same ration as the lambs of Lot 1.
(Ration MNo. 1}

Lot 4—Self-fed the same ration as the lambs of Lot 2.

ER ]
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Heavy weight lambs—72 pounds and above.

Lot 5—Self-fed the same ration as the lambs of Lots 1,
3. (Ration No. 1)

Lot 6—Self-fed the same ration as the lambs of Lots 2,
4. {Ration No. 2y

The lambs were started on wheat pasture November 1. A stocking
rate of 10 lambs per acre was used. The heavy lambs were started on
self-feeder immediately, the medium weight lambs after 50 days, and the
light lambs alter 75 days.

The lambs gr:lzud the wheat pasture [rom about 8 am. to b pan.
They were 1]E1‘lt‘i{!L| in dug-pmni lots at night. The mixed rations were
sell-fed at this time. A mixture of three pounds of auwrofac 10 and 37
pounds of salt was available to the lambs at all times.

Indivicdual weiglm l'nlem.-'.'inj:_"r an overnight period without access
to feed and water were taken at the beginning and the end of the trial,
Intermediate weights without shrinking the lambs were taken ai ap-
proximately 30-day intervals.

Average weight gains, feed consumed, market data, and financial
results are shown in Table 1.

Ohbservations

In each weight group, the ration (Ration MNo. 1) composed of 45
sercent ground milo, 5 percent molasses, and 50 percent ground alfalfa
ay was superior to the high energy ration (Ration No. 2) composed

of 70 percent ground milo, 5 percent molasses, and 25 percent ground
alfalfa hay. The lambs self-fed Ration No. 1 consumed approximately
20 pounds less feed per lamb during the self-feeding period; (162.2,
165.5, and 164.5 pounds per lamb for Lot 1, 3, and 5, respectively as
compared to 182.0, 184.5, and 181.0 pounds per lamb for Lot 2, 4, and 6,
respectively).

The lambs of lots 1 and § also made greater average daily gains
than the lambs of lots 2 and 4, There was no difference in the gains
of lambs of Lot 5 and 6.

Although growth of the wheat pasture was almost nill during late
MNovember, December, and January, suflicient pasture was available dur-
ing the entire period. Alter the heavy weight lambs (Lots 5 and 6) were
sold on January 10, the other four lots were rotated among the six pas-
tures lor greater pasiure utilization.

The net return should be considered for the entire group of lambs
since we were interested in the overall utilization of the %2 acres of
wheat. The net return {considering all cost, except labor) was approxi-
mately $300. This was with a margin of less than 50 cents per cwt. con-
sidering the difference in selling price and the delivered purchase price.



Table L.—Weight Gains, Rations Fed, and Financial Resulis Obtained with Fattening Lambs Self-Fed on Wheat

Pasture.
Light Lamba Medinm  Lambs Heavy Lambs
Weight Group (6 pounds & below) {63-72  poumls) l;Tﬂ- pnamls & above)
Started on sell-Teeders started on sell-feeders Startesd on sell-feeders
Alter 15 Dawa Aftey M0 Dravs Tmedizrely
Lot MNumber L o g 4t ! P
Acres of Pasture & 5 5 ] ] 7
Mumber of lambs/lot a0 a0 o in 30 ]
Initinl weight 55.6 6.6 67.2 G55 74.6 T4.6
Gain in weight prior to seli-feeding 26.7 7.4 12.8 129 S Lis
TFeed conzumed daily mixed ration 263 2.89 3,01 5,84 2.42 .66
Total feed per lamb 162.2 182.0 165 6 1845 164 3 181.0
Final weight 106.7 103.8 105 10124 107.3 106.8
Average Daily Gain
Wheat alone B3 2T 26 26 . _~
During self-feeding period g2 31 A7 A4 18 48
Financial results
Date sold /2 3721 /14 2714 1/14 1/10
Ave, selling price cwt. (§) 15.5% 15.5 160 16.0 16.25 16.25
Ave, market weight (lbs.) 106 96.8 101.3 97.7 10,7 103
Met market value (§) 14.69 14.35 15.63 14 97 16.02 16:07
Initial cost per lamb® (§) B.70 8.86 10,52 1026 11.68 11.68
Feed cost per lamb (%) b
Mixture 2,69 3.22 .68 3.27 2.66 3.20
Alfalfa hay* B0 60 G0 A0 b Rl
Transportation to market () .25 20 frs 25 .25 25
Profit per lamb (%) 2.45 1.42 1.58 B5 A5 4

' The odd mumbered lots (1, 3 & Fp were self-fed o mixtore of 45% milo, 5% molasses, and 43% alfalfa hay. (Ration No. 1)
2 The even numbered lats (2, 4 & 6) were sell-feel a mixture of 70% milo, 5% molases, and 255 allalfa hay. (Ration Ne. I
514,00 TOUR. San Angelo, 1566 cwt, delivered, includes cost of transportation, shearing, commission, and miscellaneous expenses minus woel returns,

+ Feed cost: Milo, S1.60 per WL alfalfa hay, $20.00 per tom; molasses, F20 per owi:  gvinding, 3200 per ton; mixing, 550 ton. Cost of  wati
per ton for Lots §, 3 & & = 539' 0 for Laots I 4 k6 = §85.40. ; o It R gk e

5 The alfalfa hay was [eed prior o the start of the experiment.

rogr ‘moday Socp saopadd
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Sorting lambs into three weight {gmups and self-feeding a complete
ration of wheat pasture appears to offer several advantages:

(1) Unless the heavy lambs are started on feed immediately,
they may reach market weight without sufficient finish to
top the market. ’

(2) The stocking rate per acre can be increased considerably.

{3 During snow storms or other inclement weather, the lambs
on the self-feeder will continue to gain in weight.

(4) Practically all the lambs will sell at top market price.

Fattening Beef Calves—Supplements to High-Milo and
All-Barley Rations, Grinding Vs. Steam Rolling
Milo, Implanting with Different Amounts of Stilbestrol

L. 5. Pope, Kenneth Urban,
Fred Harper, and George Waller

Fattening beef cattle has become a highly mechanized operation—
geared to mass  production and automated feeding methods. Two
changes during the last decade have been of particular importance to
cattle feeders. First, grain has become a cheaper source of energy than
roughage when costs of feed, processing, handling, and storage are all
considered. Secondly, new methods of feed processing are now avail-
able, and these may alter the nutrient value of fattening rations.

In the light of new developments, it is necessary to take another
look at fnttening rations and the relative value of feeds. OF current
interest is the use of “all concentrate” rations, pelleting, steam rolling
grains, hormones, and feed additives. Since most of these increase the
cost of fattening cattle, they must result in better performance if they
are to be justified.

Three feeding tests are now underway to help answer some of these
problems. In Experiment 1, steer calves are fed steam-rolled milo or
arley, plus supplements, with little or no additional roughage in the
ration. The test is designed so that it is possible to compare milo
and barley as fattening feeds in rations containing approximately the
same fiber level, as well as to test the value of complex supplements and
additional minerals vs. an oil meal supplement, with each prain,

In Experiment 2, a comparison is being made of the eflect ol pellet-
ing a high concentrate (63 percent milo) ration, and the addition of
certain minerals to increase the total “ash” in an am:mFt to improve
the ration. In Experiment 3, steer calves are being seli-fed complete
mixed rations to study the value of fine or coarsely ground milo vs,
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steam rolled milo, ‘The rations contain 50 percent of either finely ground,
coarsely ground, or steam-rolled milo, with ¢ach mixture [L‘J in loose
vs, completely pelleted forms. In addition a further comparison is
being made of a conventional fattening ration containing 32 percent
roughage vs. one with UII;? 8 Ip:_rr.r_‘m roughage (dehydrated alfalta meal).
Other comparisons include the use of 12 vs. 24 mg. stilbestrol implants
[or weaner calves starting on feed.

All tests are still in 1].u'::ugrt_'ss., thus the results are not final and may
e modified h}' future « evelopments. However, it 15 believed that all
have progressed far enough to point up certain trends.

Experiment 1.
Milo and Barley Rations with Various Supplements

Sixty-three, choice, Hereford steer calves, .ufldglng 5256 pounds,
were started on feed October 12 at the Fi. Reno station.  These were fall-
dropped calves from the Experiment Station herd at Lake Blackwell, and
started the test at about 10-11 months of age. Some of the calves had
been previously im;{l:lllif_‘d with either 6 or 12 mg. stilbestrol at about
150 days of age, and this was considered in allotment, as well as shrunk
weight, feeder grade, and ]l)rm'luus treatment. Calves of Lots 1, 2, and
3 were full-fed steam-rolled milo, 1% to 2 pounds of supplement :ll'il‘.l 2
|Juunda of cottonseed hulls, after the calves were on a full-feed of grain.

Four lots (4, 5, 6, and 7) were started on steam-rolled barley, plus sup-
ement and no cottonseed hulls, except Lot 7, after the calves imnl been
worked up to a full feed of grain over a seven week period. Lot 7
received lﬁe same allowance utf' hulls (2 pounds per head daily) as the
milo-fed lots. Thus a comparison was possible of milo vs. barley at
approximately the same fiber level, and also at different fiber levels,

The supplements fed per head daily were:

Lots 1 and 4—-1‘5-’2 pound soybean meal plus 0.1 pound cal-
cium carbonate and approximately 21,000 units
of vitamin A.

Lots 2 and 5—2.2 pounds of a special mixture containing 65
percent soybean meal, 25 percent dehydrated
alfalfa meal, 10 percent molasses, 2.5 percent
calcium carbonate, trace minerals (2 gm. per
steer per day) and dry, stabilized vitamin A (21.-
ﬂﬂl] units).

Lots 3 and EJ—] » pound soybean meal, 21,000 units of vitamin

plus (.35 pound of a special mineral mix
lul‘mulaled to simulate the major and trace
minerals contained in 4 pounds of alfalla hay.

The steers were fed in dirt pens, without bedding. Fach calf re-
ceived a 24 mg. stilbestrel implant at the base of the ear at the start of
the trial, and all calves received 250 mg aureomycin per head daily,
mixed with the protein supplement during a 10- []"n period early in the
trial to help control disease.
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All calves were started on 3 pounds of grain per head daily, plus
supplement and nearly a full-feed of roughage. The !'uuglmge wias
gradually removed and the grain increased in step-wise fashion over a
H0-day period until only 2 pounds 6f cottonseed hulls per head daily
remained in the rations fed Lots 1, 2, 3, and 7; all roughage was re-
moved from the barley rations fed Lots 4, 5, and 6. All cattle had free
access to a mineral mixture of two parts salt and one part rock phos-
phate. The steam-rolled grains were prepared at a commercial mill and
stored in G0 day batches.

Considerable scouring and looseness was prevalent in the h.‘u']uy-ied
lots when the last lew |mu||[ls of cottonseed hulls were withdrawn.
This became less noticeable as the trial progressed and eventually clear-
ed uj. None of the mile cattle appeared to be affected. Several cases of
lounder occurred among cattle fed either milo or barlev.

A summary of the results after 154 days on test are shown in
Table 1. Barley-fed cattle oulgained milo fed steers by .14 pound
per head daily, and required 40 pounds less grain and supplement and
79 pounds less roughage per cwt, gain (Lots 1, 2, and 5 vs. Lots 4, 5 and
). Test weight on the barley was 47 pounds per bushel, and for milo,
58 pounds. Under the current feed prices, steam-rolled barley cost §46
per ton and steam-rolled milo, $39 per ton. The feed cost per cwr

Table 1.—Milo Vs. Barley Rations with Various Supplements
(Nine Steers Per Lot,' 154 Days on Test)

Steam-rolled grain Milo Barley
I 2 1 i § [ ¥
Lot Wumber and Supplement Basal  Special  Pasal Basal  Special  Basal  Special
Supple: 4 Mineral Supple: < Min: Sopple-
et ment  eral ment
+ Huills
Average daily gain, lha. 229 245 231 231 255 260 280
Average daily ration, Ths,
Milo 14.5 15.3 144
Barley 14.1 14.9 15.1 14.9
Sovbean Meal® 1.6 1.6
Special Supplement 22 2.2 22
Sovhean Meal® + Mineral 1.8 I.B
Cottonsecd Hulls® 2.7 2.7 2.7 9 9 9 2.7
Feed per cwt. gain (lbs.)
Grain 633 624 623 610 5844 581 532
Supplement 70 a0 4 69 B i) 79
Cottonseed Hulls 18 110 117 39 35 35 96

Feed cost per cwt. gain (§)' 1659 1679 17.32 1725 1697 17.08 1628

' Twn steers fonndered badly in Lot 4 and were removed from test, Others slighely foundered b
left on test incloded, one each in Tods 2 and 3, two in Lot G

# Soybean meal supplement fed Loas 1, 5, 4, and 6 supplied 0.0 b, Ca CO, amd 21,000 units
Vitamin A per head daily.

A Hulls fed 1 Lots 4, 5, and & only during firse seven weeks,

' Coetl of supplements were §79.04, 37204, and 39504 per ton for the soybean basal, special sup-
plement and basal - mineral, respectively,
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gain was $16.90 for milo fed lots and $17.10 for barley cattle—almost
identical values. Thus, in this type of feeding program, barley was
worth about $7 per ton more than milo. Moreover, barley-fed cattle ap-
pear to be fatter than those receiving milo. This difference in fainess
may ap}:ear later in carcass grades when the cattle are slaughtered. This
would further improve the relative value of barley as a fattening feed.

The complex supplement containing dehydrated alfalfa meal,
molasses, and trace minerals, in addition to the calcivm and vitamin A
added to all supplements, appeared to improve performance of calves in
Lots 2 and 5. This is in contrast to the results of earlier experiments
at this station in which no advantage could be shown for complex sup-
plements when milo and sorghum silage were fed with soybean meal
in conventional fattening rations. The beneficial effect in this trial
may be ﬂxplained on the hasis of a need Tor certain factors contained
in the complex formula where little or no roughage is fed. It is known
that roughage supplies added minerals and other factors and in a fat
tening ration, may be necessary for normal fermentation in the rumen.

A mineral mixture simulating the composition of the minerals in
4 pounds of allalfa hay was added to the average daily ration fed steers
of Lots 3 and 6. In the case of milo and cottonseed hulls, the minerals
appeared to be of little benefit (Lot 3). In contrast, the gains of Lot
6 cattle, where h:lrlE}’ was fed, appeared to be improved by such an
addition. It is possible that (1) the added minerals in the barley ra-
tions promoted a more "normal” fermentation in the gaunc.h. thus re-
sulting in certain nutrients needed by the steers, or (2) there may be
fundamental differences in the mineral content of milo vs. barley—hence
the difference in response. Recent Kansas research points up such a
possibility. They were able to show a beneficial response from adding
trace minerals to fattening rations containing corn, but not with milo.
With the advent of *“all concentrate” rations, it E‘I-FF-EEITS necessary to
study more thoroughly the mineral composition of ditferent grains, and
variations within the grain itself.

Calves of Lot 7 fed steam-rolled barley and a special supplement,
but with additional cottonseed hulls, showed the best gains and feed
cfficiency. Cost per cwt. gain was nearly $.82 less for Lot 7 than for
the average of Lots 4, 5, and 6—or $.69 less than for Lot 5 getting the
same barley and supplement, but without roughage after the first 50
days on test. These results and the better appearance and “bloom” of
Lot 7 cattle, together with less scouring, suggest that a small quantity of
ronghage may be beneficial. Because of better performance, feed costs

may actually be less per 100 pounds gain than where all roughage is
removed from the ration.

Experiment 2.
Addition of Minerals to Pelleted High-Concentrate Rations

Since grain and protein supplements are so low in mineral or
“ash”, very concentrated rations may result in certain mineral deficien-
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cies. To turther study the value of added minerals in high-concentrate
rations, three groups of individually fed steer calves were used in a
feeding trial at the Ft. Reno station. Six, Hereford, steer calves in cach
lot were started on feed in early November. The mixture fed con-
tained G3 percent ground or rolled milo, 9 percent cottonseed meal, 7
percent dehydrated alfalfa meal, 13 rercent cottonseed hulls, 7 percent
molasses, and (L9 percent calcium carbonate plus vitamin A supplement

The calves averaged 450 pounds at the start of the test and were
all from one experimental herd, sired by closely related bulls, The'{
were alloted to treatment on the basis of sire, age, feeder grudc. and
shrunk weight. They were gradually worked up to a full feed of their
respective rations over a three-week period.  The rations fed were:

Lot 1—Basal ration in meal [orm.
Lot 2—Basal ration pelleted (5/16-inch cubes).

Lot 5—Pelleted basal ration containing 2.4 percent of a complex
mineral mixture simulating alfalfa ash in composition.

All calves had access to salt, but no additional minerals.

Initially, finely pround milo was used in the mixture. This proved
quite unpalatable and after 45 days, steam-rolled milo was substituted
in its place. This greatly improved the palatability of the ration and
performance of the calves,

The results summarized in Table 2 show the characteristic decline
in gain when very concentrated rations are pelleted. This has been
demonstrated in numerous trials. In this instance, however, leed in-

Table 2—Performance of Beef Calves Fed High-Concentrate Rations as
Influenced by Pelleting and Addition of Minerals

Lat Mo, and Average daily Average daily Feed per cwt.
Ration Fed gain, lhs. Feed Tniake, lhs, gain, lhs.
l. Meal 1.77 14.05 794

2, Pellets 1.68 14.74 BGT

3. Pellets 4+ minerals 1.76 14.17 a0s

take was not depressed by pelleting, nor was [eed elficiency improved.
These two characteristics are often noted [rom pelleting rations contain-
ing over 65 percent concentrates.
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The addition of 0.33 pound per head daily of a complex mixture
[ortified with sodium, potassium, calcium, phosphate, sulfate, and trace
minerals appeared to im}pm\'e performance and feed efficiency in Lot 5.
These results are somewhat in contrast to those obtained in Experiment
I. The reason for the difference is not clear, Perhaps the nature of the
ration (pellets vs. a loose mixture) influenced the results. The trial is
still in progress and, as in other studies, Further feedlot performance
and carcass data will be obtained.

Experiment 3. Effects of Fine, Coarse Ground, and Steam
Rolled Milo, High-Milo Rations, and Levels of Stilbestrol
Implant

Previous tests have shown that selleting milo for [attening calves
resulted in decreased feed intake and rate of gain as compared to the
ground prmiuct. Also, in previnus tests, steam-rolled milo was less
efficiently utilized than the finely ground product. A fundamental prob-
lem seemed to involve the best particle size of ground milo, or the best
method of preparing milo g‘rain. Since about 75 percent of the total
cost of a fattening ration is the cost of the grain, it becomes important
to study factors that affect this segment of the ration.

As one phase of Experiment 3, six lots of 10 Hereford steer calves
each, averaging 460 pounds per head, were fed identical rations except
for the method of preparing the milo. The mixtures contained 50 per-
cent milo, with 9 percent cottonseed meal, 8 percent dehydrated alfalfa
meal, 8 percent molasses, 24 percent cottonseed hulls, 1 percent salt, and
calcium carbonate, plus sufficient vitamin A to furnish 21,000 units per
steer daily. Lots 1 and 2 received finely ground milo, prepared by pro-
cessing it through V& inch screen hammer mill at 5500 R.P.M. Lots 3

Table 3.—Particle Size of Milo Grain Prc‘pared by Different Methods
{Experiment 3)

Fercent Naot Passing Through

Screen Sire  (inches) 10,64 L 1/25 1/40 Remainder
Finely ground e o 26.1 36.3 37.2
Coarsely ground i 4.4 40.6 24.5 29.8
Steam rolled 25.5 50.7 16.2 2.2 6.0

' Average of three batches sampled,
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and 4 received cracked or coarsely ground milo, processed through a
hammer mill without a screen. In the mixtures fed Lots 5 and 6, the milo
was steam-rolled. The particle size of the differently processed milo is
shown in Table 5. The mixtures self-fed calves in Lots 1, 3, and 5 were
in the loose or meal form; while rations fed Lots 2, 4, and 6 were pro-
cessed into 5/16-inch cubes. The composition of the mixtures fed is
shown in Table 4. 5

Table 4—Composition of Rations Self-Fed to Fattening Steer Calves
in Experiment 3 (Percent)

pAE, ______.I.rus | 1|'ITI'III|I_:|'| G g Lot ¥
Milo' 50 4
Cottonseed meal (solvent) 9 0y
Diehydrated alfalfa meal # 8
Molasses f L3
Cottonseed hulls 24 =
Caleium carbonate ) 45
Salt i 3
Vitamin A premix.” 05 A5

t Milo waa fincly ground for Lots 1| and 2, coarsely ground for Lots 5 and 4, and steam rolled for
Lots 5, 6, % 7.
2 Sppplied approximately 21,000 USP. units Vitamin A per steer daily.

Part of the calves used in this test were from the experiment station
herd, the remainder were purchased from the L. H. Ham herds at Fitz-
town and Paoli. Allotment was based on shrunk weight, leeder grade,
and source of the cattle. One half of the calves in each lot were im-
planted at the start of the trial with 12 mg. stilbestrol, the remainder
with 24 mg. All calves were drenched with phenothiozine at the start
of the trial, and received 250 mg. aureomycin mixed with the ration for
10 days prior to the start of the test to help control disease. The calves
were shifted from a preliminary ration of milo, cottonseed meal, and
sorghum silage to the mixed rations over a two-week period. All mix-
tures were self-fed. All calves had access to a mineral mixture of two
parts salt and one part rock phosphate.

Calves in an additional group (Lot 7) were started on the same mix-
ture as fed Lot 5, but were gradually shifted over to a mixture con-
taining no cottonsced hulls, and B percent dehydrated alfalfa meal as
the only roughage over a G-week period. This change was made with
no apparent set-back or digestive disturbance.  As in the other lots,
the mixture was self-fed and one-half the calves were implanted with
12 rog. stilbestrol, the remainder with 24 mg.
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FPreparation of milo. The results of this phase of the test are shown
in Table 5. As In a previous study, [inely ground mile appeared to
promote better gains than the coarsely ground product. This ‘Ilil'{f_-rf_-nr_f:
was reversed when the rations were fed in pelleted lorm, rather
than as meal. Pelleting appeared to imp]"m'e performance slightly when
coarsely ground or steam-rolled milo was fed, but not with finely ground
mile.  Overall averages showed a gain of 2,36 per head daily for Lots |
and 2 vs. 2.27 each [or Lots 5 and 4, or Lots 5 and 6. Daily {eed intake
was greatest lor Lot 1 calves, although feed per cwt. gain was about 60
pounds less than for either calves fed coarsely ground mile (Lot ) or
for the steam-rolled grain (Lot 5). Differences in feed elficiency be
tween the pelleted rations containing the differently processed grains
were not as marked. Finely gl‘uumf milo rations also proved o be
the cheapest in producing 100 pounds gain.

“All concentrate” rations. Calves of Lot 7 were fed a fattening
Titbion cmttaining 74 percent steam-rolled milo and only 8 percent de-
hydrated alfalfa mn:-alPa.s the roughage. (See Table 63, These calves
gained 2.30 pounds per head daily vs. 2.19 pounds for Lot 5 calves
which served as controls. They did so on 108 pounds less feed per
cwt. gain. The marked decline in feed intake of nearly 1.5 pounds
per head daily for Lot 7, as shown in Table 6, is typical of what can be
expected from fEEﬂinﬁ a very concentrated ration. Using current feed
E.iru_':_'s. the cost of producing 100 pounds gain was 88 cents less for Lot 7
than Lot &.

Table 5.—Feedlot Performance of Steer Calves Self-Fed Mixtures
Containing Fine, Coarsely Ground or Steam Rolled Milo, in Meal or
Pelleted Rations (10 Calves Per Lot!, 138 Days)

Mile preparation Finely grouncd  Coarsely ground Bream rolled
Tt number and § * "5' 1 _"'-"1__ 5 [
Ration fed ps— Meal Pellets Meal Pellets Meal Pellets
Average daily gain, lbs, 241 2,29 2.20 254 .19 .35
Average daily feed intake, Ibs. 1897 17.28 1860 1730 1852 18.06
Feed per cwt. gain, 1hs. 784 755 /45 739 ad6 ]
Feed cost per cwt. gain, # 1686 1698 1817 1663 1860 17.68
Appraised value per cwt., § 3,25 2290 2300 2372 2330  23.20

1 Two calves removed [rom Lot |oand one from Lot 8 wich ovinary caleull; one call removed from
data in Lot 4 doe to sickness of unknown origin Iast weigh period. Data on these calves not
incluced. Initial feeder price was 27 per cwe,

2 Feexl costa per cwt. were {§): Lots 1 and 3, 2.15; Lot 2 and 4, 2.26; Lot &5, 220, and Let §, 280,
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Table 6 —Comparison of an “All Concentrate™ Ration with a
Conventional Fattening Ration (10 Calves Per Lot,' 138 Days)

Lot & k Lot 7
Conventianal Al Concentrate™
Tation ration
(24% Cottonseed Hulls (8% dehyd. all.
A% dehyd. all, meal) - meal)
Average daily gain, lhs. 2.19 2.30
Average daily Teed intake, lbs, 1B.52 16.98
Feed per cwt, gain, lbs, B46 738
Feed cost per cwi. gain, §° 18.60 17.72
Appraised value per owt, § 23.30 23.45

P Ome call removed from Lot 7 with wrinary caleoli; data on this calf not included. Initial feeder
price wat $27 por owl.

f lad T min cosd,

Of course, it is misleading to say that Lot 7 calves were fed an "all
concentrate” ration. The mixture contained 8 percent dehydrated
alfalfa meal which is a roughage—but in meal form. All steers were
bedded twice weekly with wheat straw and some was consumed, but
these calves had no greater desire for it than those of other lots Etting
cottonseed hulls in the ration. As in Experiment 1 with "al]-gnﬂe?'
rations, considerable scouring and looseness was prevalent in Lot 7
calves—but no cases of founder were observed in this experiment.

Future attempts will be made to improve on this type of ration,
Besults to date look promising for such a mixture when milo is cheap
relative to roughage.

Ejffect of 12 vs, 24 mg. implants.* Results of an extensive test on
0 vs. 24 mg. stilbestrol implants conducted on cattle the previous year
are shown in Table 7. In this test, implants increased average daily
gaim by 0.18 pnund, or 9 percent. There was virtually no effect on
average carcass merit considering any of the measures used.

In Experiment 3, one-half of the calves were implanted with 12 mg.,
the remainder with 24 mg. Results show an improvement for the 24
mg. level of 0.08 pound per head per day. Judging by previous results,
12 mg. stilbestrol implants appear to give a response about mid-way
between 0 and 24 mg. Detailed carcass analyses will also be made upon
the completion of this test to determine any effect on the two groups,

Urinary calenli. A marked outbreak of urinary caleuli (“water
belly™) resulting in a blockage of the urinary tract occurred during the

;"Slilbcntrnl implants for this study were supplied by Chas. Plizer & Co., Terre
Haute, Ind.
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Table 7.—5tilbestrol Implant Studics with Fattening Steer CGalves

: I_'ﬂ.isl-ﬁl:l Teat 19GI-G1 Tes T
Mo Implant © &4 mg. 12 mg. 4 g,

Mo, steers per treatment 26 35 - £ 32
Awverage days on test 156 136 158 136
Average daily gain, lhs, 1.93 211 .25 2.33
Final slaughter wt., lbs. 767 793 775 TRG
Estimated slaughter gracde score’ 6.77 .54 6.60 f.50
Average vield, |Percent)? h2,2 G623
Slaughter data:

Carcass conformation score' 5.65 5.50

Average carcass grade’ G.92 7.05

Average marbling score® B0 79

Average rib cye area, sq. in. 9.25 9.27

Average [at thickness {inches) B4 B1
L Choice = 4, Low Chodce = 5, Goad 4+ = 6, Gl = 7, elc.

2 Hot carcass weight shronk 2.59%
* Marhling score —8 = moda: amount, 9 — slight, elc.

third and fourth months on test. Calves of Lots 1, 3, and 7 were most
affected, At the mid-point of the trial, the calcium carbonate was re-
duced in the mixtures fed all lots. One case of calenli occurred after
such a change was made.

The cause of urinary calculi is still obscure. For some reason, the
rations fed in this trial appeared to &n:rmotl: considerable difficulty.
It is of interest to note that all cases observed were among calves from

one exé)erimem station herd. Nearly 25 percent of these calves were
affected,

Summar}r

Three experiments were initiated in the fall of 1960 to study dif-
ferent aspects of fattening rations for steer calves. While all trials

are still in progress, and only preliminary resulis are available, certain
trends may be observed.

Calves fed steam-rolled barley without additivnal roughage tended
to ouigain those fed steam-rolled milo plus a small amount of cottonseed
hulls.  In addition, barley-led calves aﬁpear to be fatter. A complex
supplement containing dehydrated alfalla, molasses, minerals, and vita-
min A proved superior to soybean meal, [ortilied calcium and vitamin A,
in either milo or barley rations. The addition of more total “ash™ or min-
erals to the ration appeared beneficial where barley was fed, but not with
milo, Best overall results have been obtained with steam-rolled barley and
a complex supplement—plus a small amount of additional cotonseed
hulls.
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In pelleted rations containing 63 percent ground or rolled milo,
the addition of a complex mineral mix improved gains slightly.

In further experiments, mixed rations containing 50 percent milo
in finely ground form proved superior to the same mixtures containing
coarsely ground or steam-rolled milo. Less difference between milo
preparation was apparent when the rations were pelleted. A ration
containing 74 percent steam rolled milo and no roughage other than 8§
percent dehydrated alfalfa meal proved superior to one containing only
50 percent steam-rolled milo, with dehydrated alfalfa meal and cotton-
seed hulls as the roughage. Approximately 13 percent less feed was re-
quired per cwt. gain with the “all concentrate” milo ration.

Implanting 8 to 9 month old calves with 24 mp. stilbestrol at the
start of the trial improved gains, with no overall elfect on carcass quality.
Implanting with 12 mg. appeared to give less response than 24 mg. stil-
bestrol.

A Study of the Ratio of Concentrates to Roughage,
Replacing Alfalfa Hay with Peanut Hulls, and
Pelleting Vs. a Mixture for Fattening Lambs in Dry-Lot

Robert L. Noble, Kenneth Urban,
Gene Kennedy, and George Waller, Jr.

In recent years the acreage of peanuts in Oklahoma has increased
considerably. In a few areas, peanut shelling [actories are in operation
and peanut hulls are available as a by-product.  With the volume of

eanut hulls now available, it was [elt desirable to test their value
in replacing alfalfa hay in a lamb fattening ration.

}HS{'} included in this year's work 1s a stud].r of the ratio of concen-
trates to roughages, ancd pr:‘{lctiug versus the same ration fed ground and
mixed.

Procedure

One hundred and forty-five western feeder lambs were used in this
study., The lambs were produced in the range area of Western New
Mexico. They were purchased at Roswell and shipped by truck to the
Ft. Reno Station,  During the first two weeks, the lambs grazed dry-native
grass pasture around the station's headquarters.  For the next month
the lambs grazed small lots of wheat pasture in the swine area. On
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December 30, the lambs were alloted to their dry-lot treatments as fol-
lows: (Approximately 18 lambs per 101.}

Lot 1. 45 percent milo, 5 percent mnl.ﬁ.\f_s 50 percent alfalfa hay;
I P I
ground and mixed.

Lot 2. Same as for Lot 1, pelleted.

Lot 3. 40 percent milo, 5 percent molasses, 5 percent cottonseed
meal, 25 percent peanut hulls, and 26 percent alfalfa hay;
ground and mixed.

Lot 4. Same as for Lot 5, pelleted.

Lot 5. 35 percent mila, 110 percent cottonseed meal, 5 percent
molasses, 45 percent peanut hulls, and b percent dehydrated
alfalfa meal; ground and mixed.

Lot 6. Same as for Lot 5, pelleted.

Lot 7. 60 percent milo, 5 percent molasses, and 35 percent alfalfa
hay; ground and mixed,

All rations contained two pounds of Aurofax 10 per ton. A mixture
of 24 salt and 14 steamed bone meal were available to all lambs. The
Iambs were started on feed gradually and turned loose on the self-
[eeders after five days,

Individual weights following an overnight period without access to
feed and water were taken at the begmnmg and the end of the trail.
Intermediate weights without shrinking the lambs were taken at ap-
proximately 30 tf.l}r intervals. The lambs were weighed off the ex-
periment and shipped to the Oklahoma City market as they reached
100 pounds.

Average weight gains, feed consumed, market data, and financial
results are shown in Table 1.

Ohbservations

1. The lambs of all lots made excellent gains during the dry-lot feed-
ing period. The average time required to reach market weight
varied less than seven days among the different lois,

2. It would appear that peanut hulls can satisfactorily replace from 50
to 90 percent ol the alfalla hay in a lamb [attening ration, if the
peanut ration is nutritionally adequate in other respects.

3. Pelleting increased the average daily gain only with the ration com-
{msed of 45 percent milo, 5 percent molasses, and 45 percent alfalfa
1wy, In the other three comparisons, a slight decrease in gain is
noted.

Pelleting did decrease the amount of [eed required per cwi.
gain in three comparisons out of four. However due ra the coer



Table 1.—Weight Gains, Rations Fed, and Financial Results Obtained with Fattening Lambs Self-Fed in Dry-Lot

5% Milo
40% Milo 10% C.5M.
Same a5 1 5% Molasses Pelleted 5% Molasses Same as 5 Same as 7
Treatment 45% Milo 5% C.5.M. Same as 3 45% Peanut Hulls 607 Milo
5% Molasses Pelletedd  25% Peanut Hulls % Dehy., Al Pelleted 5% Malasses Pelleted
L0 Alf. Hay 25% All. Meal Meal 35% AIll. Hay
Lot Number: ] 2 3 4 5 [ T H
Mo, of lambs/lot 18 19 18 7 18 18 17 19 18
Initial weight 722 72,7 32 f2.2 4.5 75.7 72.2 42
Av, No. days on feed 33.3 479 48.7 511 48.9 0.1 54.5 52.9
Final weight 100.5 100.4 101.2 100.4 100.7 101.8 98.8 99.4
Average daily gain G4 58 58 23 53 52 44 A8
Av. daily feed intake 3.92 4.05 4.35 3.81 3.76 3.91 3.89 3.56
Feed per lamb 206 194 211 193 184 186 112 A |88
Lbs, feed/1bs. gain 7.11 7.00 7.54 .90 712 7.52 7.98 747
Financial Results .
Av, Pur. Price, del’ 15.75 15.75 15.75 15.75 15.75 15.75 15.75 15.75
Av. Selling price 15.88 15.88 15.88 15.88 15.88 15.88 15.88 " - 15.88
Total value/lamb® 15.32 15.31 15.44 15.31 13.36 13.33 14.88 15.15
Initial cost/lamb 11.57 11.45 11.52 11.37 11.80 11.92 11.37 11.69
Feed cost/lamb® 3.34 3.63 3.20 3.56 2.87 3.54 3._5[! 3.155
Wheat pasture 1 mo. .30 .50 50 a0 .50 .50 50 50
Misc. cost* 85 85 B85 85 85 .B5 83 B85
Loss per lamb 74 1.12 B3 97 66 1.28 144 1.55

1 §14.50 F.0.B. Roswell, Mew Mexico, $15.75 cwi. delivered, includes cost of transportation,, commission, and miscellaneous expenses.

! Deducts 4% shrinkage to market. ; ¢ X
* Coat of ration LE“ won: for Lot 1., $52.40; Lot 2, 337.45; Lot 3, $30.45: Lot 4, $36.50; Lot 5, $31.25: Lot 6., 586.25; Lot 7. 534.00; and Lot 8, $39.04.
is

Included into cost; grinding, 15¢ cwi: mixing, 15¢ cwt.; and pelleting, 25¢ cwi.
& Tncludes G0¢ per lamb for marketing and 26¢ per head for mansportation to market.
Feed Prices: Milo, $1.60 per cwt.; alfalfa hay, 320.00 per ton; peanut hulls, $10.00 per ton; cottonsecd meal, 56504 per ton; dehydeated alfalfn meal.

SH0.00 per ton: molases, $40.00 per ton,

ko
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of pelleting ($5.00 per ton), the lambs fed the pelleted rations lost
more money than the lambs fed the mixture.

4. A concentrate to roughage ratio of 50:50 (Lot 1 and 2} produced
preater gains with less [eed per cwt. gain than a ratio of 65 percent
concentrate and 35 percent roughage (Lot 7 and 8),

5. All lots of lambs lost from $.65 per head to $1.55 per head. Even
with excellent gains and feed efficiency, it is almost impossible to
profitably feed lambs in dry-lot without a positive margin of two
cents per pound considering selling price over delivered purchase
Prce.

Progeny Testing
Beef Bulls for Growth

Doyle Chambers,
Joe B. Avmstrong, and Dwight F. Stephens

Growth rate is one of the important economic traits in beet cattle,
It is a trait which can be expressed by bulls, steers, and heifers. Under
standard conditions on suitable tests, differences in growth rate among
individuals have been reported to be highly heritable. In 1955 (Okla.
Agr. Exp. Sta. Misc. Pub. 43) data were Pre&r:nted which indicated that
dilferent beef bulls, when bred to cows with similar records of productiv-
ity, sired calves which differed markedly in ability to gain weight under
comparable conditions. In 1956 (Okla. Agr. Exp. Sta. Misc. Pub. 45) it
was shown that bull calves which gained the most rapidly on a five
month pnst-wearling growth test were the most efficient in the use of
feed. No antagonisms were found between post-weaning rate of gain
and pre-weaning growth rate or between growth rate and appraisals of
these bulls at the end of the test by experienced livestock judges.

Most of the heritabilily estimates for growth rate in beef cattle
have been based upon differences in growth rate which have been
observed between groups of offspring sired by different bulls. These
estimates have usually been higher than the few estimates reported
hased upon data from selection experiments,

Experimental Procedure

In 1956 a cooperative agreement was reached between the Ft. Reno
Livestock Experiment Station and the Federal Reformatory located
near Ft. Reno which permitted the progeny testing of a number of
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herd and the others were bulls which had either been purchased by the
reformatory or had been produced in that herd. During the years 1956
through 1959, a total of 18 different Bulls produced in Lﬁ:_ experimental
herd were bred o 20-26 Angus cows each. Complete gain records were
available for cach of these bulls and comparable records were obtained
from their offspring. It was possible therefore to obtain heritability
estimates by relating the growth rate of the progeny to that of their
sires.  In addition to the 18 proups sired by experimental bulls, data
were obtained for 16 additional sire progeny groups, some of these
being from repeat matings of some sives,

The measures of growth rate considered in this report were: the
adjusted 210 day weights, the average daily gain on a five month post-
weaning feed lot test, and the 365 day weights, Because the analyses were
to compare the average performance of uff&g:ring produced in a single
season to the perfonmance of their sives which were also contemporaries,
adjustments of the data were made in the following manner. The ad-
justed 210 day weights of the bulls and of their offspring were obtained
as lollows: Weaning weight minus birth weight divided by age in days
at weaning multiplied by 210 plus birth weight. The 210 duzl' weights
of the heiler progeny were adjusted to a steer equivalent by adding the
difference between steer and heifer calves to the %lElfLI’ weights. The pro-
geny which were out of cows less than five years of age were adjusted to a
mature equivalent by a similar procedure, The bulls, which were selected
for these progeny tests, were with one exception from mature cows and
no age-of-dam adjustments were made,

Since the calves in this study were put on post-weaning pgain tests on
the day they were weaned, average daily gain was obtained by sub-
tracting from the final [eed lot weight, the actual weaning weight and
dividing by the number of days on [eed. The [inal feed lot weight
was obtained after a shrink of about 18 hours. In the first two vears
the progeny groups contained both steer and heifer calves. The steers
gained 0.28 of a pound per day more than their halfsisters and this
amount was added to the gain of the heifers to adjust for sex-effect,

The 565 day weight was obtained by adding to the adjusted 210 day
weight of each sire the number of pounds equal to 155 multiplied by
his own average daily gain on post-weaning test, The 365 day weights
for each progeny Hl'uu]l) was obtained by adding the number of pounds
equal 1o 155 multiplied by average daily gain of the calves on post-wean-
ing test to the adjusted 210 day weight of the entire group of calves
by that sire at weaning time,

The 18 different bulls which were progeny tested {1L1ring this study
were selected [rom a total of 48 prt:ducﬂl m lhl$ line dm’mg the years
of 1954 through 1957. Three bulls were dmfppui in the fall ol 1956: the
others were dropped during the spring of each year, raised h}' their
dams without creep feed, weaned in early October, and fed for five
months immediately I'nllm-.mg weaning. lh{-_';1 were individually sell-
fed a complete mixed ration which contained the following ingredients:
450 pounds eround whole ear corn, 2000 nonnds cottonsesd holls 100
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pounds chopped alfalfa hay, 100 pounds whole oats, 100 pounds wheat
bran, 100 pounds cottonseed oil meal, and 50 pounds blackstrap molasses.
They had access to their feeders overnight and ran in a common lot with
access to waker t'Iu]'ing the d.:{}"

The progeny produced in the Federal Reformatory herd were drop-
ped in the early spring and had access to a creep feed until weaned at
about seven months of age. At weaning time the number of calves
to be put on post-weaning gain tests was determined for each sire; they
were the calves ol proper sex nearest the average calving date, Duriug
the first two years calves of both sexes were fed; during the last two
years, stecrs only were fed because some ol the better heifer calves
were being retained as herd replacements.

The sire progeny groups were sell-fed the same ration used n test-
ing their sires, The chief difference was that they were fed in groups
and had access to the feeders continuously during the feeding period.
They were fed by sex and sire groups for the first two years. The last
two years they were fed in two large pens with equal numbers of calves
by each sire in each pen.

Results and Discussion

It was mentioned earlier that the 18 bulls which sired calves in
this study were selected from 48 which were produced and tested in the
same period of timie. All of the bulls selected were by a single sire
and were from cows which were related because ol a common grandsire.
They were therefore related and the inbreeding averaged about seven
percent for the selected group, The 18 bulls selected [or the tests were
37 pounds heavier than the average for the group at 210 days; they
gained 0.11 of a pound per day faster on the post-weaning test than
the average for all 48 bulls and they were 54 pounds heavier at 365
days of age. Other traits for which selection was practiced included
conformation, disposition, and color.

Table 1 gives the average performance records of the 34 sire pro-
geny groups included in this test. The sires with three-digit identifica-
tion were produced in the experimental herd at Ft. Reno. The differ-
ences among sive progeny groups within each year were very striking and
economically important. The extreme differcnces in average 210 day
weights were 59, 34, 55, and 73 pounds in the 1957, 1958, 1359, and
1960 calf crops, vespectively. The average feeder grades likewise
varied among groups from a low of 9.0 (high good) to slightly over
110 {average choice). The samples of calves which were on the post-
weaning gain tests likewise differed widely in rate of gain. Diflerences
within each year ranged from 0.27 to 0.65 of a pound per day between
the extreme sire groups, Some exceptions can be found, but as a rule the
sires producing the heavier calves at weaning also produced the [aster
gaining calves on the post-weaning test. The gross correlation between
the average adjusted 210 day weights and the average daily gain on



a8 Oklahoma Agriculiural Experiment Stalion

Table 1.—Average Performance Records of Sire-Progeny Groups by
Birth Year of Progeny

Progeny — 210 Days ' Feedling Test R65 Day

Year Sire Mo, Welght (1bs.) Gradel No.  Average Dally Weight
Gain (1hs.) flbs.)
1957 2 22 462 10.6 6 2.09 786
3 21 a4 9.1 10 243 a3l
7 20 463 10.5 b 2.31 a2l
15 18 bt 1105 i 1.89 37
17 16 469 11.0 6 2.31 827
114 23 83 11.2 12 2.23 829
264 20 03 10,4 14 2.39 873
1958 h 1% 481 9.5 3 2.07 802
G 25 492 10.6 [1] 2,34 855
7 20 482 11.2 3 2.21 825
115 o 301 11.1 1] 2,15 B34
1535 22 481 10.7 10 209 805
175 21 67 11.2 1] 2.08 789
185 17 467 11.2 8 2.20 808
1939 B 16 4188 10.7 3 2.5 it
21 17 472 10.4 7 2.19 811
264 22 509 10.1 7 2.58 809
046 17 460 10.8 6 2.19 799
&6 14 473 9.9 3 2.33 834
096 22 489 10.2 i 2,51 a7s
196 21 32 10,5 7 2.56 909
06 14 463 10.6 4 2.13 793
426 19 497 9.6 ] 2.56 894
436 14] 4] b 9.9 g 2.31 904
1960 6 21 485 10.0 5 2.4 863
21 15 450 9.8 4 1.96 754
22 15 454 10.6 4 2.36 B20
24 17 478 10.3 J 2.27 830
264 17 523 10.0 5 2.47 906
047 18 483 10.4 (1] 2.51 g72
157 16 301 9.6 7 2.61 06
187 16 483 9.0 B 2.28 #36
27 18 08 10.2 8 2.8 877
I3 13 466 9.9 8 2.26 816

" Grade Code: 9.0 (high geod); 100 (low choice); 11,0 {avernge choboe)

groups within seasons amounted to 136, 66, 116, and 152 pounds per
head in 1957, 1958, 1959, and 1960, respectively. If one applies the ap-
propriate economic data to these differences, he finds that the values of
different sires can vary markedly even among closely related individuals
which have already been selected for these traits,

Table 2 presents the individual performance records of the 18
sites and the average performance ug their offspring for the three
measures of growth considered in this study. The high heritability ol
these traits can be seen by ranking within each season the records of
the different sires and their progeny. For example, note that in 1954,
sire 264 was heavier and zained more rapidly than sire 114 and thar
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the progeny of sire 264 produced in 1957 were likewise heavier and
gained more rapidly. This is generally true but a few notable excep-
tions occur. In 1953, sire 185 was heavy at 210 days but sired calves
which were light at the same age. Note, however, in this case that the
average daily gain of the calves was high for this group.

These relationships between the performance of the sires and that
of their offspring are given in Figures 1, 2, and 3 for 210 day weights,
average daily gain in the feed lot, and 365 day weights, respectively.
Each dot represents the average weight or gamn for a progeny group
sired by a bull whose weight or gain 1s given along the horizontal axis
of the figure. These dots have been plotted without regard to year of
test, but the regression line has been computed from an intra-season
analysis and represents the average relationship which exists between
the measures of growth in the sires and their ollspring, The more
closely the dots approach the line, the more accurate has been the pre-
diction of the genetic value of a sire from his own performance. Like-
wise the larger the value of “b” and the steeper the regression line the
more highly heritable was the trait.

From these observations one can see that in general the selection of
the heavier and [aster gaining bulls resulted in increasing the growth
rate of their progeny, but there would have been a few disappointments.

Table 2.—Individual Performance Records of Bulls Used in the
Progeny Test and the Average Performance of Their Offspring

Sire Performance a2 FProgeny rerEuLpuu_n:z

210 Day  Average Daily 865 Day 210 Dy Average 365 Day
Year Na Welﬁ;lt ain Weighe Year Weight Daily Gain ~ Weight
(Ihs.) {1ks.) (lbe.} {Ths.} (Ibs.} {Its.)

1954 114 327 2.69 944 1957 483 223 829
264 574 3.31 1087 503 2.39 873

1955 115 302 2.56 /94 1958 301 2.15 834
135 448 2.53 B} 481 2.09 805

175 481 1.98 788 467 2.08 789

185 365 2.56 962 467 2.20 BNg

195658 (M6 495 2.36 859 1959 460 2.19 799
066 S04 2.39 874 473 2.33 834

096 586 .69 1003 4849 2.5 878

196 574 2.90 1025 512 2.56 404

1956F 406 502 2.44 BED 1959 463 2.13 795
426 485 2.62 291 4497 2.56 894

436 609 144 987 515 2.31 904

1957 047 D 2.92 943 15960 483 2.51 872
157 547 3.21 1035 501 2.61 906

187 334 2.82 a7 483 2.28 436

327 354 .76 961 508 2.38 877

337 499 2.53 891 406 2.26 816
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A few bulls with above average records in this group sived offspring be-
low average in this same trait. Likewise a number of cases occurred in
which two bulls with quite comparable -performance records sired groups
of calves which differed to an appreciable extent. This represents the
opportunity for gain from progeny testing. In herds with average per-
formance using many sires, the indications-of this study were that they
have much to gain by selecting the better performing bulls on their own
performance. For herds already at a high level of performance for these
traits the progeny testing of a number DFlhf higher performing prospects
may prove profitable, particularly if that herd is using few sires ex-
tensively. This often happens in larger purebred herds. These herds
depend for their progress upon the picking of a few sires which are
considerably above average in merit and they cannot afford to make the
mistake of selecting a bull which breeds below average,
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Figure 1. Regression of 210 day weight of progeny on the 2H0 day weight of sire,

Note in Figure 1 that two bulls, whose weaning weights were be-
low average of those selected, sired calves with above average weanin
weights, %?&ven bulls whose weaning weights were below average sirec
calves with below average weaning weights. Six bulls which were above
average in weight at 210 days sired calves which were likewise above
average in weight, while three others which were above average sired
calves below average. Only one of the better bulls was particularly out
of line with expectation. The heritability for 210 day weight was esti-
mated to be 46 percent from these data. This is somewhat higher than
has been reported in most studies, but it could be due to the better
control of the environmental factors affecting this trait by the type of
analysis used. It could also be due to the [act that the progeny were
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creep-fed and that both sires and offspring were nursing cows which
gave more milk than was provided in other data. The higher plane
of nutrition may have permitted a greater expression of genetic factors
for growth. It is of course possible that the high estimate is due to
random fluctuation due to the small number of sires,
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Figure 2. Regression of average daily feed lot gain of progeny on average daily
feed lot gain of sire.

Very much the same picture is shown for rate of feed lot gain
{Figure 2) and 365 day weight (Figure 3). About the same number of
bulls produced calves whose records were in line with sire performance.
Heritability for rate of feed lot gain was estimated to be 80 percent
which again is somewhat higher than many estimates reported. Again
there was reason to expect it to be high in this study since the sires and
their progeny were tested on the same kind of ration and the same test-
ing procedures were followed for all groups. The heritability of 365
day weight was estimated to be 54 percent which is in fairly close agree-
ment with most other studies. In view of the limited number of sires
{(only 18 over a four year }:];ericd} the standard errors for each of the
heritability estimates were large and one could not be confident that
the estimates really differ from others published. These were, however,
the first to have been reported [rom data obtained in this manner,
The results encourage the use of individual performance tests for the
initial selection of sires, but also point out the opportunities for more
effective selections following properly designed progeny tests.
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Figure 3. Regression of 365 day weight of progeny on the 365 day weight of sire,
Summary

A study was made of the 210 day weights, average daily gain on
post-weaning tests, and 365 day weights for 34 sire progeny groups. The
sire progeny groups were composed ol 630 calves at weaning time and
236 calves on post-weaning gain tests. Eighteen of the sire pr y
groups were the offspring of bulls for which the same traits hadDE::n
measured under approximately the same conditions. Heritability esti-
mates based upon the intra-season regression of progeny average per-
formance upon sire performance were 46, 80, and .54 for 210 day
weight, average daily feed-lot gain, and 365 day weight, respectively.
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Feed Prices for 1960-61 Feeders’ Day Report

{Note: Feed prices given below are those for the trials conducted during the fall
and winter of 1960-61. These feed prices are based on late summer and carly fall
delivery. For work conducted in the summer of 1960, .and reported herein, feed
prices are the same as given in the 1960 Feeders' Day Report {Misc. Pub, MP-57).
Where two or more years of work are summarized, the feed prices uvsed may be
found in MP-37 and the annual report for [958-59, MP-55).

PER TON

Alfalfa Hay _____ S Bt At S ot R (1 1]

Allalfa {Dehylllamd} Meal ____ e T I MOUERVRRN L L1,

Alfalia {Dehydrated) Pellets oo oo i 4700

Barley ____ e 4300

Barley (Steam-Rolled) oo . 46.00

RSOl S s e B e s s s e e 42.00

Cottomiea] Hill e i e e 18.00

Cottonseed Meal ________________ G66.00

Ciottonseed Meal Pellets - - 0 0 e GR.00

Dicalcium Phnsph:lu: ______________________________________ 08,00

GTOUNG L e h0MbE o s e e i o e imm s 15.00

ot L N e o e A S N S 0 e 32.00

Milo (Steam-Rolledy ___________ . ___ e AROD

Malasses: e e 400,00

I e e e e e 46.80

Praftie Hay e 14.00

BE e et SO A e AR P S S o iy e B 15.00

Sal (Trace Mineraly - oo oo mias sl adan e e 45.00

Sorghiimy SHlage oo e 8.00

Sovneath- DIl MEAL oo s i s G9.00

Steamed Bone Meal _____ e 95.00

Cost of Native Grass Pasture
{Per Head)

Compyeat JONg - oo e iiimisanmane s oy - 2500
ST e b s e e S e i o e 17.50
] e SR gt M SR el A g O S P 7.50

Ye:lrlings-}-‘eur e e I s o 18.00

T e e
AT
Calves-winter ___________



