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Factors To Take Into Account When Adjusting
Weaning Weights of Calves

L. V. Cundiff, R. L. Willham and Charles A. Pratt

There is opportunity for improving weaning weights of beef cattle
by selection depending upon the degree to which ditferences observed
among calves are genetic. Environmental differences among calves tend
to reduce the effect of selection. Two methods of reducing environ-
mental differences are available to the breeder. The best one is to
physically control environment by standardizing feeding and manage-
ment conditions. However, there are many factors over which breeders
have very little or no managerial control. For some of these it is pos-
sible to use correction factors to adjust for nongenetic differences among
individuals and thus improve the effectiveness of selection.

This study was conducted to determine the effect of seven environ-
mental factors on weaning weight of calves raised in Oklahoma and to
investigate the importance of two-way interactions among these factors.
A second objective was to determine which type of correction, additive
or multiplicative, is most appropriate in adjusting weaning weights
for important sources of environmental variation.

Materials and Methods

The data used in this study were the adjusted 205 day weaning
weiphts of 13,937 Hereford and Angus calves recorded in the Oklahoma
Beef Cattle Improvement Program over a four year period from 1959
through 1962. Each calf was classified according to age of dam, sex,
breed, type of pasture, area of the state, month of birth and type of
management. The effects of these seven environmental factors were
estimated by the method of least squares as outlined by Harvey (1960).
The breakdown for age of dam is given in Table 2. Pastures were di-
vided into three general classes (1) Native-ranches with predominately
native pgrasses, (2) Improved-ranches with predominantly cultivated
grasses such as Bermuda and Fescue, and (3) Mixed-ranches with a pre-
dominance of neither native or improved pastures. The state was divided
into six areas: NE, SE, 5C, NG, NW, SW. Type of management refers
to whether the calves were creepfed or not creep-fed.

To investigate all possible two-way interactions least squares analyses
were computed separately for each sex, breed, type of pasture, type of
management, and each of four seasons. Two-way interactions were ex-
amined b}r comparing least squares estimates computed for a given
level of one factor within different levels of another factor. The inter-
action between age of dam and sex for example, was studied by com-
paring the least squares estimates for age of dam computed in the three
separate sex analyses. The failure of the estimates to be the same was
considered indicative of interaction. The criterion for assessing the
significance of interaction was whether or not the 95 percent confidence
intervals on the least squares constants overlapped.
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The study of additive versus multiplicative correction factors was
conducted by determining which method of adjustment would more
nearly equalize averages hetween adjusted groups and variances within
adjusted groups.

Results and Discussion

MAIN EFFECTS AND INTERACTIONS

The analysis of variance is given in Table 1. All factors were statis-
tically significant sources of variation because of the large numbers.
However, variance component estimates revealed that breed and pasture
differences were of no practical importance. Together they accounted
for less than one percent of the total variation in weaning weight. Age
of dam, sex, area, month of birth, and type of management were im-
portant sources of varialion each accounting for more than five percent
of the total variance. All of these factors except areas will be con-
sidered in this report. Since a breeder is usually located in a given area
there is no need of correction for areas.

Age of Dam. The results of the interaction analyses indicated that
the effect of areas was essentially the same regardless of sex, breed, type
ol pasture, season, or type of management. Thus, the estimates of the
etfect of age of dam given in Table 2 were taken from the overall analysis.
The estimates indicate that increases in age of dam of only %5 month
increments have an important influence on weaning weights of calves
out of 2- and S-year-old cows. It appears that classifying cows into 3- to
S5-month increments between 2 and 4 years of age would result in more
accurate corrections than yearly increments. Productivity continued to
increase at a diminishing rate until the cows were 8 years old. The aver-
age weaning weights were cssentially the same for calves out of cows
between 6 and 13 years of age. Productivity dropped off slightly in
14 and 15 year old cows. These results agree closely with previous re
ports from the Midwest and other areas of moderate to high rainfall.

Table 1. The Analysis of Variance.

Source of Degrees of Mean Variance o of
Variation Freedom Squares Crmponents Varianos
Total 13,936 5,760 (L]
Direct Effects
Age of dam 16 332,196% 410 71
Sex 2 4,274 254 099 17.3
Breed 1 39,183# ] 0.1
Pasture 2 184 626* 41 0.7
Area & 578,190% 308 5%
Month of Birth 11 427,519*% 376 6.3
Management 1 2 154,933 % 314 5.4
Error 13,897 3,309+ 3,309 57.4

*Po-.008, Le, i in reality there @& no difference in weaning weights between age of dam

Eroups, sexes, . .., and types of management differences as large as those observed in this
atudy would be expected (o oconr simply due to chance bess than 5 tmes in 1000 such trials.

— B
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Table 2. Least Squares Estimates For Age of Dam

Number
Age of Dam of Calves Constants® Averages
— 27 mos. 843 — 49 369
28 — 30 mos. 690 — 38 381
351 — 33 mos. 454 — 2B 389
34 — 39 mos. 1,059 - 20 398
40 — 45 mos. 1,005 = 413
4 yrs. 1,863 1 418
5 yrs. 1,538 7 435
b yrs. 1,338 15 431
7 yrs 1,122 16 434
8 yrs. 1,043 18 436
9 wrs. 984 18 436
10 yrs. 751 16 433
11 yrs. 538 16 434
12 yrs. 308 13 430
13 yrs. 218 15 432
14 yrs. 106 10 427
13 yrs. 76 - 5 413

! The average deviation of each age of dam group from the overall average.

They do not show the marked decline after 7 to 8 years that has been
observed in the more arid regions of the West.

Sex of Calf. Interaction analyses indicated that sex x breed, sex x
pasture, and sex x season interactions were small and unimportant.
The interaction between sex and type of management was significant,
however, and appeared to be important enough to be taken into ac
count in adjusting weaning weights. The estimates for sex are given in
Table § according to type of management. Bull calves that were creep-
fed deviated sigmificantly more from their mean than those that were
not creep fed. These results suggest that bull calves possess greater
growth potential than steers or heifers and that this potential is re-
vealed even more when calves are creepfed than when they are not
creep-fed.

The differences observed in this study between bulls and steers
and bulls and heifers are larger than those in previous reports. The dif-
ferences between steers and heifers is smaller than expected. A tendency
for producers to keep faster growing more thrifty male calves as bulls
and to castrate the slower growing calves has apparently caused the dif-
ferences between bulls and steers and bulls and heifers to be biased
upward and the difference between steers and heifers to be biased
downward. Thus, these estimates of the effect of sex are not considered
appropriate for use in the field as correction factors.

Month of Birth. Month of birth had an important influence on
weaning weight. However, the interaction analyses indicated that the
effect of month of birth was dependent on type of management and
type of pasture. The least squares constants obtained for month of birth
in the separate analyses for creep-fed and noncreep-fed calves are given
in Figure 1 and Table 4. These data indicate that creep feeding reduced
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Table 3. Least Squares Estimates Within Type of Management
for Sex of Calf.

No Oreep Creep
Sex Caonaranist Averages Conatanis? Averages
Bulls 32 423 38 475
Steers —13 377 —15 421
Heifers —0 371 —24 412

1 The average deviation of each sex from the overall aver of non-creep-fed calves,
2The average deviation from the overall average of creep-fed calves,

2
£ ao0r
= 3o +— Noncreep - fed
= 30F =2 Creep-fed
]
= 20k
= 15k
E
2 ar
= -5
E -0k
s -l5
i =20F
T 25k
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B -40+
1 L L

L I | I |
W J J &5 0 NBD
Month Of Birth
Figure 1. Month of birth by type of managemant.
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the effect of season of birth on weaning weight. Calves born in the
spring had an advantage over those born in the summer or fall in both
types of management, but this advantage was much greater in calves
that were not creep-fed than in those that were creep-fed.

The advantage of creep-feeding was greater for calves dropped in
the fall than for those dropped in the spring, and calves dropped in
the summer benefited even more from creepfeeding. These results sug-
gest that calves born during the more adverse summer and fall seasons
tend to compensate for the low milk production of their dams and re-
duced level of forage available to them by consuming more creep-feed.
In this manner it appears that creep-feeding standardizes the preweaning
environment and reduces the effect of season of birth on weaning weight.
Thus, it appears that separate correction factors should be used for
month or season of birth depending on whether calves are creep-fed

or not.
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The least squares constants obtained for month of birth in separate
analyses for native and improved pasture are given in Figure and
Table 5. Calves raised on native pasture had a significant advantage
over those raised on improved pasture when born in the spring or fall.
Those raised on improved pasture had an advantage over those raised
on native pasture when dropped during the summer months.

These data indicate that season of birth can have an important in-
fluence on weaning weight. The most effective method of reducing the
source of nongenetic variation available to the breeder is to restrict the
calving season to a two- or three-month period. However in herds where
calves are born in more than one season of the year adjustments should
be made for season of birth. It is evident from these data that no single
set of correction factors are appropriate for season of birth. Separate

Table 4. Least Squares Estimates Within Type of Management
For Month of Birth

Maonth Enmunu.}:D AveTages Constants® Averages
;an. 24 415 12 448
e, 34 425 11 448
Mar. 41 432 19 456
April 32 422 19 455
ay L] 396 10 446
June —33 357 0 436
July —17 374 — & 432
Aug. —38 552 5 441
Sept. —14 377 =24 413
Oct. —27 364 —21 415
Now., —10 380 =15 421
Dec. 1 391 —12 424

1 The average deviation for each month of birth from the overall average of non-creep-fed calves
® The average deviation [rom the overall average of creep-fed calves,

Table 5. Least Squares Estimates Within Type of Pasture
For Month of Birth.

Mative Pasture

Improved Pasture

Month Constans! AvVeTages Constants? Averages
Jan. 16 440 4 419
Feb. 20 445 20 435
Mar. G 4610 25 439
April 27 451 18 435
May — 1 4234 10 425
June - 4 420 9 424
July —30 394 18 432
Aug. -3z 392 — 5 403
Sept. —17 407 —11 404
Oxct. — 5 420 —35 380
MNov. - 3 423 =26 388
Dec. — & 418 —24 391

1 The average deviation
native pasiure.

of each month of birth from the overall average of calves raised on

#The average deviation from the overall average of calves raised on improved pasture.
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Figure 2. Month of birth by type of pasture.

corrections should be used depending on whether calves are creep-fed
or not creep-ted and whether they are raised on native or improved
pastures. Ranches that wean a large number of calves born throughout
the year use corrections for their own particular situation based on their
own records possibly within each year.

METHOD OF ADJUSTMENT

Both additive and multiplicative adjustments are used to adjust
weaning weights for differences between calves due to nongenetic factors
such as ape of dam and sex. With additive adjustments the average dif-
ference between the sub-class chosen as standard and the su%-clasﬁ
represented by particular calf is added to the calf’s weaning weight.

With multiplicative adjustments, the call’s weaning weight is multi-
?]ied times the ratio of the respective subclass averages. Multiplicative
actors increase or decrease the weight relative to the existing weight of
the calf while additive factors are the same regardless of existing weight.
Both methods make about the same correction for calves of average or
near average weight but they are different for animals at extreme light
or heavy weights.

Thus, the itwo methods differ in their effect on variation within
adjusted groups. Additive corrections do not alter the variance within
adjusted groups while multiplicative factors raise or lower the varia-
tion depending on whether the correction factors are larger or smaller
than 1.00. In order for correction factors to be most satsfactory they
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should equalize both averages between adjusted groups and variation
within adjusted groups.

Age of Dam. The additive and multiplicative corrections derived
in this study for age of dam are given in Table 6 along with the means
and standard deviations that would result from their use. No corrections
were made for cows ranging in age from 6 through 13 years since their
average weaning weights had a range of only six pounds. The means
were equalized fairly well by both methods, The standard deviations
are measures of variation in weaning weight among calves of the various
age of dam groups,

The method of correction in which the standard deviations are
more nearly equal for all age groups is most appropriate for use in ad-
justing weaning weights. The additively adjusted standard deviations
had a range of 12.8 pounds (62.249.4) and themselves a standard devia-
tion of 5.2 pounds. The multiplicatively adjusted standard deviations
had a greater range of 22.9 pounds (72.-49.9) and a standard deviation
of 5.7 pounds. These results indicate that additive adjustments are more
appropriate than multiplicative corrections in adjusting weaning weight
for the effect of age of dam. Although additive adjustments would not
equalize the variances in adjusted groups, they at least would not cause
further divergence as would multiplicative corrections.

Sex of Calf. The results for sex are given in Table 7 according to
type of management. These data indicate that multiplicative corrections
are more appropriate than additive corrections in adjusting for the ef-
fect of sex. The multiplicatively adjusted standard deviations are more

Table 6. Additive Versus Multiplicative Adjustment for Age of Dam.

Addlitive Multiplicative

Correction Adjusted Standard Correction  Acdjusted Standard

Age of Dam Factor AveTage Deviation Factor Average Diewviation
— 27 mos. 4Bk 433 62 1.17 431 13
28 — 30 mos. +52 433 56 1.1% 431 63
31 — 33 mos. +44 433 37 1.11 432 63
34 — 39 mos. +35 433 59 109 434 65
40 — 45 mos. +20 433 35 1.05 454 58
4 yra. +15 433 56 1.04 435 59
5 yrs. 4+ & 455 54 1.02 453 55
6 yrs. 0 451 33 1.00 431 a5
7 yrs. 0 433 59 1.00 433 39
8 yrs. ] 436 5% 1.0 435 59
9 yrs. 0 436 38 1.00 436 a4
10 yrs, ] 433 54 1.00 433 54
11 yrs. 0 434 53 1.00 434 54
12 yr=. 0 430 24 1.00 430 35
13 yrs. 0 432 20 1.00 432 30
14 yrs. 4+ 6 433 49 1.01 432 50
15 yrs. +20 433 58 1.05 433 &0
Avg, Adjusted S.D. 56 38
Range 13 23

Standard deviation 3 B
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nearly equal for the three sexes in both types of management than the
observed standard deviations. This study suggests further that multi-
plicative adjustments have an advantage over additive corrections by
accounting for the interactions between sex and type of managemenis.
‘The multiplicative correction factors came out the same for both types
of management while additive corrections differed.

Season of Birth. The results for scason of birth given in Table §
show that variation within adjusted groups is more nearly equal after
additive adjustment than after multiplicative adjustment. Consequently,
it appears that additive corrections would be more aplpmpriate than
multiplicative corrections in adjusting for season of birth.

Type of Management. Table 8 also gives the results for type of man-
agement. The observed standard deviations were essentially the same in
creep-fed and non-creep-fed calves indicating that where adjusiment
is needed for type of management an additive adjustment is more ap-
propriate than a multiplicative adjustment.

Regarding the effect of type of management, it is unsound from
the standpoint of an ideal breeding program 1o creepfecd some calves
and not others. Inasmuch as all calves are handled alike no correction

Table 7. Additive Versus Multiplicative Adjustments for Sex
to Type of Management.

Additive Multiplicative
Correction Adjoared Corrrection Adjusted
Item Facror Stanckard Treviation Facior Standard Deviation

Mo Creep

Bulls —45 [l 0.89 23

Steers i 57 1.00 57

Heifers + 7 55 1.02 56
Creep

BEulls —53 b2 0.89 55

Bteers 0 54 1.00 5

Heifers o 8 52 1.02 53

Table 8. Additive Versus Multiplicative Adjustments for Season of
Birth and Type of Management.

Additive Multiplicative
Correction Acljusted Correction Adjusted
Teem Factor Standard Deviation Facror Standard Deviation

Season

Feb.-Apr, 0 56 1.00 56

May-July + 26 62 1.06 66

Aug.-Oet, +48 57 1.12 4

Mow.-Jan. 428 i L] 1.07 ;9
Management

No Creep ] 57 100 &7

Cireep —2B 57 0.93 53
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is necessary. However, the practice of creep-feeding bull calves and not
heifer calves may be sound from an economic point of view since bull
calves apparently benefit more from creep-feeding than steers or heifers.
The results of this study indicate that correction for sex and type of
management would not be too difficult in instances where such a man-
agement scheme was allowed. By using a multiplicative correction to
adjust to a common sex one could account for the effect of sex and sex
by type of management interaction simultaneously. All that would re-
main is adding a correction factor for type of management apprapriatt:
for the specific conditions involved.

Summary and Conclusions

The data used in this study were the adjusted 205 day weaning
weights of 13,937 Hereford and Angus calves recorded in the Oklahoma
Beef Cattle Improvement Program over a four year period. It was de-
termined that age of dam, sex, month of birth and type of management
(creep versus no creep) are important sources of nongenetic variations
that should be taken into account when adjusting weaning weights of
values to improve the accuracy of selection.

The results for age of dam indicated that the effect of age of dam
is essentially the same regardless of sex, breed, type of pasture, season
of birth, or type of management. Weaning weights increased 46 pounds
as cows increased in age from 2 to 4 years. It appears that classifying
cows into 3 to 5 month increments between 2 and 4 years of age would
result in more accurate corrections than yearly increments. This study
has suggested that additive corrections are more appropriate than multi-
p%it:iative corrections in adjusting weaning weights for the effect of age
of dam.

The estimates of the effect of sex obtained in this study are not ap-
propriate for use in the field as correction factors since the effect of
sex was confounded with the effect of selection for size in the bulls of
these data. This study has indicated, however, that the effect of sex is
dependent on whether or not calves are creepfed. It appears that bull
calves benefit more from creep-feeding than steers or heiters. It was also
determined that multiplicative adjustments are more appropriate than
additive corrections in adjusting for the effect of sex since they more
nvr:'&rl}r equalize variation within sexes and it appears that they account
for the interaction between sex and type of management.

A breeder can eliminate the effect of season of birth on the weaning
weights of calves most effectively by restricting calving to a two- to three-
month period, but in herds where calves are born throughout the year
adjustments should be made for season of birth. This study has indi-
cated that additive corrections should be used for season of birth and that
separate corrections should be used depending on whether calves are
creep-fed or not creepfed and on whether they are raised on native or
improved pasture,
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Reproductive Performance of Sows Fed at
Two Levels During Gestation

I. T. Omivedt*®

Level of feed intake at various stages of reproduction greatly in-
[luences sow productivity. Previous research with swine has shown that
increasing the nutrient intake of the female prior to breeding increases
the number of ova shed, but continued heavy feeding during gestation
leads to high embryonic mortality. The recommended practice is to
flush sows (increase their feed intake) about 10-12 days prior to breed-
ing and then reduce their feed intake immediately after breeding. This
limited intake is recommended for about the first 90 days of pregnancy,
and then slightly higher levels are recommended during the last month
of gﬁsiatiun since the unborn pig makes most of his growth during this
period.

The requirements for sows will be affected by their size and growth-
ness, environmental temperatures, and housing conditions. However, in
view of the results obtained at this station and in other investigations,
there may be a tendency to overfeed during gestation in many cases and
this results in a waste of feed and lower productivity.

Since feed cost is one of the major items in swine production, the
present study was initiated in the spring of 1965 to study the effecis of
reduced feed intake during gestation on reproductive performance of
sows and gilts,

Materials and Methods

This study was conducted in the spring and summer of 1965 using
20 gilts and 20 sows from the OK 14 (Hampshire) breeding herd at
Stillwater. All sows and gilts were managed in a similar manner prior
to breeding. On April 1, the ration listed in Table 1 was increased from
5 lbs. per day to 7 Ibs. per day for gilts and from 6% lbs. per day to 8
Ibs. per day for sows. The breeding period started on April 12 and con-
tinued for six weeks. Fach female was hand mated twice daily while in
heat and sows and gilts were each randomly assigned to one of the two
feeding levels described in Table 2 at breeding.
*Conducted in eooperation with the Reglonal Swine Beeeding Laboratory, AFRID, ARS, U.5.I0A.

The assistance of Mr. W, E. Sharp, Swine Herdsman, o the care and supervision of e animils
in this study is gravefully ackonowledged,
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Table 1. Sow Gestation and Lactation Ration.

Ingredient Tatal Poumnds
Milo-Western Yellow 1200.0
Oats 400.0
Soybean Meal (50 Percent) 2240
Dehydrated Alfalfa Meal (17 Percent) 100.0
Tankage (60 Percent) 40.0
Diikal 128
Ground Limestone 8.0
Salt 10.0
Vitamin-Mineral-Antibiotic Premix 5.2

I\J|
= |
s
=

Total

Table 2. Amounts of Feed Provided for Sows and Gilts
During Various Periods of Production.

Feeding Level Lbs. Feed Per Day Pern:
Perind Gilt Stow
Low I April 1, to breeding 7 8
II breeding to June 30 I 4
III  July 1, to farrowing 5 6

IV lactation (wn. at 6 wks.) self-fed seli-fed
High 1 April 1, to breeding 7 8
II breeding to farrowing ) 7

ITI lactation (wn. at & wks.) self-fed seli-fed

To insure adequate control over the daily intakes specified in
Table 2, individual sow feeding stalls were used during gestation. Four
outside lots that were essentially barren during the duration of this
study were used and sows and gilts were kept in separate lots in groups
of 10 females per lot.

All sows were brought to the farrowing barn 109 days after breed-
ing. Approximately 3 days after farrowing, sows and their litters were
moved to individual pasture lots and gilt litters remained in confine-
inem until weaning in order to accurately measure consumption during
ACLatlon.

Each sow was weighed at breeding and at the 109th day of gesta-
tion. Weight of sow at farrowing was determined by subtracting litter
birth weight from her 109-day weight. Sow and pig weights were also
obtained 21 and 42 days after farrowing. All litters were given access
to creep at 21 days. '

Results and Discussion

The production records for sows and gilts maintained on the high
and low intakes during gestation are summarized in Table 8, and feed
records are presented in Table 4.
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Breeding and Gestation Performance: Breeding performance ap-
peared normal for both groups. Thirty-five females conceived at first
service, and three of the five [emales that failed to settle at first heat
conceived when exposed to the boar during their second heat period.
Two sows on the high level failed to conceive when rebred at three
consecutive heat periods.

Differences in weight gain during pregnancy between the high and
low levels were similar (Table 3) for %oth sows and gilts (58 lbs. and 56
Ibs. respectively). Sows were scored from 1 to 9 on the basis of their
condition each time they were weighed. Notice in Table 3 that the
condition score difference between high and low levels for sows (6.8 vs
5.4) was smaller than for gilts (8.1 vs 5.3).

Farrowing Performance: Level of feeding had no great influence on
farrowing performance. The gilts on restricted intake farrowed larger
litters of live pigs than those on the high level of [eed intake (11.0 pigs
vs 10.1 pigs), but no differences in litter size were noticed between the
two levels for sows (Table 3).

Pig birth weights were heavier (P<.01) for sows than for gilts in
this study. Although level of feeding did not srﬁnlﬁcamly affect either
litter size or pig birth weights, litter birth wm% t (total pounds of live
pigs per litter at birth) tended to favor the low level of feeding (P<.10).

Birth-to-Weaning Performance: Although feeding level had only a
minor influence on farrowing performance, sows and gilts on the re-

Table 3. Performance of Sows and Gilts Fed at Two Levels During

Gestation,
Sows LET [H]
High Lo __High low
No. of sows [arrowing ] 10 10 10
Sow wt. at farrowing, lbs. 575.2 528.1 4222 388.6"*
Sow condition score at farrowing' 6.8 5.4 8.1 55
Sow weight gains:
Gestation, Ihs. 159.0 101.1 167.1 111.0*
1st 21 days after farrowing, lba —22.9 + 56 —232 —I10.5
Ist 42 days after weaning, Ibs, 344 —100 —428 230"
Farrowing data: No. live pigs per litter 10.8 11.0 10.1 11.0
Mo, dead pigs per litter 0.8 0.4 0.4 0.2
Pig birth wi., lf 3.01 3.16 2.4 2.81°
Litter birth wt., Ibs. 32.5 34.8 28.7 30,95
21-day data: No. pigs per litter i | 8.6 1.7 a9
Av. pig wt., lbs. 11.2 11.8 a7 9.1
Litter wt., lbs. 798 101D 74.9 B0.6*"
42-day data: No. pigs weaned per litter 7.0 8.6 7.6 8.6"
Avg. pig wt., lbs, 26.6 26,8 0.7 19.2*
Litter wt., lbs 185.8 230.0 152.5 165.1°
Survival rate to weaning, percent 6.8 78.2 75.2 78.2%

! Difference between high and bow significant at 5 percent level.

2 Diffevence between sows and gilis significant at 5 percent level. e

* Difference between high and low rate significant a0 10 percent level, thus merely indicating
a treni.

*Condition scores ranged from [ to 9: | =poor; S=average; 9=Ifat,
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stricted diets during gestation tended to have slightly more pigs at 21
days and at weaning than did females maintained at higher rates dur-
ing pregnancy (P<.10). The fact that the high level sows were 47 pounds
heavier than the low level sows at weaning (575 Ibs. vs 528 lbs.) may be a
factor contributing to the higher death losses among pigs in this group.
The survival rate among low level sows was equal to that for low level
gilts.

Litter weaning weights favored the low level sows and gilts, but
these differences were not significant. However, sow litters were signifi-
cantly (P<.05) heavier than gilt litters at birth, 21 days, and weaning.

Feed Consumption and Feed Costs: The feed records summarized
in Table 4 revealed that the high level sows consumed 251 lbs. more
feed than the low level sows during gestation, and the difference between
the high and low group of gilts was 548 Ibs. When sow ration cost was
estimated at §55 per ton, these differences in feed consumption between
high and low groups during pregnancy resulted in cost differences of $6.90
for sows and $9.57 for gilts. It 1s generally recognized that cost of feed is
the largest single expense in producing pork; in most analyses it consti-
tutes 70 to 80 percent of the total production cost. Table 4 illustrates how
the two levels of feeding in this study affected efficiency. Since high level
of feeding did not increase production, the additional feed consumed by
those on the high level of intake merely increased production costs. The
average cost of sow feed per live pig farrowed was $2.14 for the high level
compared to $1.28 for the low level.

Since facilities were available to hold only 20 litters in confinement
from farrowing to weaning, sows had to be moved to pasture after far-
rowing and the only feed consumption data available for the lactation
period in this study was for the gilts maintained on concrete. Notice
that low level gilts consumed an average of 56 lbs. more feed during
the preweaning period (422 Ibs. s 366 lbs.), but the total consumption

Table 4. Feed Consumption and Sow Feed Costs for Two Levels

of Feeding.
O
Hieh Taaw High Low
Sow Fred Consumption
Gestation: Total feed per sow, lhs 819 68, 8049, 461.
Sow feed per pig farrowed, lbs.  75.8 51.6 80.1 41.9
Lactation: First 3 wks. after farrowing, lbs. 160. 181.
Second 3 wks. after fairowing, lbs. 2086. 241,
Total feed per gilt during lactation, Ibs, 366, 422,
Breeding to weaning: Total feed per gilt, lbs. 1175, 8a3.
Sow fed per pig weaned, lbs. 154.6 102.6
Sow Feed Cost'
Gestation: Feed cost per sow $22.52 %1562 52225 %12.68
Sow feed cost per pig farrowed $ 208 3 142 % 220 3% 115
Breeding to Weaning: Fed cost per sow $32.31 $24.28
Sow feed cost per pig weaned $ 425 3§ 2.82

I %ow ration cost estimmated at 355 per ton.



18 Oklahaoma Agricnltural Experiment Station

from breeding to weaning was still 202 Ibs. less for the low level gilr.s
than for the high level gilts. The average feed cost from breeding to
weaning for the high level gilts was $32.31 compared to $24.28 for the
low level gilts. This difference of $8.03 per gilt in feed cost represents
a difference of $1.43 in sow feed cost per pig weaned between the two
groups (54.25 vs $E.EE}. Creep feed consumed by each litter from 21
to 42 days after farrowing was essentially the same for each group.

Summary and Conclusions

Twenty sows and 20 pilts were fed at two levels of intake during
pregnancy to study the intluence of feeding level on productivity and
roduction costs. Sows farrowed and weaned heavier pigs and heavier
itters than gilts, but differences in litter size for sows and gilts were not
significant,

The difference in performance between the two levels of feeding
were not large, but tended to favor those on the restricted level of
feeding. Sows were self-fed from farrowing to weaning and the gilts on
the restricted diet during pregnancy consumed an average of 56 1bs. more
feed during the six-week lactation period than did the gilts maintained
at the higher level during gestation. However, the high level gilts con.
sumed an average of 292 lbs. more feed than those on the low level during
the entire period from breeding to weaning. The average sow feed cost
from breeding to weaning for the high level gilts was $32.31 compared to
$24.28 for the low level gilts. The cost of sow feed per pig weaned was
$4.25 for the high level and 32.82 for the low level in this study.

Since sow nutrient requirements are influenced by growthiness and
level of productivity of the sow plus season of the year and other en-
vironmental conditions, this study was not intended to determine spe-
cific optimum [eeding-level recommendations. The present investigation
was undertaken to study the influence of reduced level of intake dur-
ing gestation on level of productivity under existing conditions. These
data illustrate the poor economics of overleeding sows during gestation
and the importance of controlling feed intake in the sow herd. Gesta-
ting sows should be fed according to existing conditions, but care should
be taken not to overfeed after breeding.

Effect of Pre-Weaning Plane of Nutrition on
Growth and Development of Beef Calves

John A. Stuedemann, 8. A. Ewing, J. |. Guenther and G. V. Odell

The ultimate goal of the beef industry is w0 produce a product which
will continue to satisfy consumer demands. The industry is confronted
with increasing competition from other protein foodstuffs as well as
changing trends in consumer demands. In an attempt to reduce caloric
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intake, consumers are demanding tender, flavorful, juicy retail cuts which
contain a minimum amount of fat. If beef is to maintain its enviable
position as the major source of protein in the diets of consumers, the
beef producer must continually strive to meet consumer demands, to at-
tain more economical and efficient levels of production and to improve
the quality of beef.

Fundamental information regarding the factors that can affect the
performance and development of the beef calf is needed in order to
attain a partial solution to the problems confronting the beef industry.
Previous work at the Oklahoma Agricultural Experiment Station indi-
cates that the nutritional level of the dam during the gestation period
has a considerable effect on both the pre- and post-weaning feedlot per-
formance of their calves. The results indicated that calves from the dams
fed a high nutritional level were heavier at birth, at weaning and at the
termination of the feedlot period than those calves from dams fed a low
plane of nutrition.

Another experiment, involving the effect of pre-weaning perform-
ance of beef calves was conducted on a limited number of calves. Results
of this experiment indicated that calves on a low plane of nutrition early
in life tend to compensate for this inhibitory iod by making rapid and
efficient gains when placed in the feedlot. However, such calves require
a longer feeding period to completely compensate for the initial advan-
tage acquired by calves on a high plane of nutrition during early life.
This work revealed that carcasses from creep fed calves weaned at 240
days of age were larger, had more ribeye area, less fat cover, and graded
higher than those which were weaned at 140 days and maintained on
limited feed until placed in the feedlot at 240 days of age.

The results presented herein, represent a continuation el research
aimed at studying the factors affecting the growth and development of
beef calves.

Experimental Procedure

The data reported were obtained from two experiments. The first
experiment dealt with the influence of extreme (very high vs very low)
nutritional levels, during the pre-weaning period, on post-weaning feed-
lot performance and carcass characteristics. Two groups of cows were
selected prior to calving on the basis of their previous milk pmdut_'tiun.
One group was considered to have an above average or “high milk” pro-
ducing Elbili[‘j.’ compared to the other group of cows which posstssud a
“low milk” producing ability. Calves selected were sired by five different
sires. The calves produced by the h{gh-milking dams were creep ted
during the pre-weaning period, thus, the calves on the high plane of nu-
trition received high levels of milk plus a creep feed. The calves on the
low-plane of pre-weaning nutrition were produced by low milking dams
and were not creep fed. For this study, eight steer calves were rnnduml}r
selected from the calves on the low plane of nutrition and seven steer
calves were randomly selected from the calves on the high piam: of
NULTiCion.
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In the second experiment, the effect of plane of nutrition in early
life upon subsequent feedlor performance and carcass development in
beef calves was investigated. For this experiment, twenty-two Angus and
eighteen Hereford Steer calves were allotted as follows:

(1} Six Hereford calves were weaned at 170 days, then maintained
on limited hay and pasture to restrict gains until 240 days of
age,

(2) Six Angus calves were weaned at 170 days, then maintained on
limited hay and pasture to restrict gains until 240 days of age.

(8) Six Hereford calves, weaned af 240 days, received no creep feed
during the pre-weaning period.

{4} Eight Angus calves, weaned at 240 days, received no creep feed
during the [{;re-we;ming period.

{5) Six Hereford calves were weaned al 240 days and crecp fed dur-
ing the pre-weaning period.

{6) Eight Angus calves were weaned at 240 days, and creep fed dur-
ing the pre-weaning periad.

In both experiments, the post-weaning feedlot test was conducted at
the Ft. Reno Livestock Research Station. All calves were self-fed a “fin-
ishing” ration containing approximately 75 percent concentrates until a
slaughter weight of approximately 950 pounds was attained. Feedlot
performance and carcass measurements were obtained. Carcass fat con-
tent was calculated from physical separation of the 9-10-11th rib section.
The percent separable carcass fat was caleulated by the following formula:

Y = 354 L .BOx
In this formula, Y equals the percent separable carcass fat and x is the
percent separable fat in the 8-10-11th rib section {Hankins and Howe,
194£). The percent of boneless, trimmed retail cuts from the round, Ioin,
rib and chuck (“cutability’™} was calculated by the following formula:
o RC = 52.66—5 38x, — 0065%, — 979%, | .666x,

In this formula x, is the average fat thickness measured at the twelfth rib
in inches, %, is carcass weight in pounds, x, is kidney fat as a percentage
of carcass weight and x, is rib-eye area in square inches {Murphy et. al.,
1960}, Statistical analyses of the data were conducted to aid in the inter-
pretation of results,

Results and Discussion

Data revealing the influence of very high vs very low pre-weaning
nutritional levels on pre- and post-weaning performance of beef calves
are presented in Table 1. The apparent differences which existed between
the two groups at the end of the pre-weaning period followed a pattern
which was lr:xpr_‘ctf:d. In as much as calves on the high level of nutrition
were, on the average, a4 pounds heavier than low level calves at weaning,
Average daily gain favored the high level calves by 38 pounds per day.

In the post-weaning leedlot test, the low level calves tended to com-
pensate for their restricted growth during the pre-weaning period. Aver-
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Table 1. Comparison of Pre- and Post-weaning Performance of calves
subjected to Very High vs Very Low Nutritional Levels During
2

a Day Pre-weaning period.
Low Milk High Milk

Pre-Weaning Treatment Non-Creep + Creep
Pre-Weaning Performance

Number of Calves 8 7

Birth Weight 80 75

Weaning Weight 479 73

Gain to Weaning 399 498

Daily Gain to Weaning 1.59 1.897
Post Weaning Feedlot Performance

Initial Weight 460 559

Slaughter Weight 951 946

Feedlot Gain 471 3a7

Days on Feed 200 175

Daily Gain on Feed 2,36 221

Pounds Feed /100 pound Gain a10 9492

age daily gain of the low level calves exceeded that of the high level calves
by .15 pounds. Even though the high level calves had a lower average
daily gain, they required an average of 25 days less to reach market
weight. However, low level calves required less feed by 82 peunds per
100 pounds of gain than high level calves.

Data in Table 2 reveals the influence of very high vs very low pre-
weaning nutritional levels on the carcass characteristics of calves fed to
a slaughter weight of approximately 950 pounds. Carcass differences
between the two groups were quite small. High level calves tended 1o
have heavier carcasses which exhibited less physiological age, as indicated
by the maturity score, than carcasses from the low level calves. Marbling
scores tended to follow the same pattern as carcass grade in that carcasses
from the low-level calves had higher carcass grades and marbling scores.
The carcasses from the low level calves tended to have smaller scale, as
indicated by carcass length and length of leg. On the average, carcasses
from low level calves had 1.7 percent more carcass [at.

Statistical analyses of the data collected in the second experiment
revealed no breed by treatment interactions. Thus, data from the two
breeds were combined, within treatments, and are presenied in Tables
3 and 4.

This experiment was designed to study the effects of a restricted
level of nutrition during the pre-feedlot period. During this period, the
calves were weaned at 170 days and maintained on limited hay and pas-
ture before being placed in the feedlot at approximately 250 days of age.
These calves were compared to calves weaned at 240 days of age with or
without creep feed. Effects of these early life planes of nutrition on the
pre- and post-weaning performance of beef calves are shown in Table 5.

At weaning or prior to being placed in the feedlot, the creep fed
calves weighed, on the average, 63 pounds more than the normal weaned
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Table 2. Effect of Very High vs. Very Low Pre-Weaning Nutritional
Levels on Carcass Characteristics of 240 day Weaned Beef Calves
Fed to Slaughter Weight.

Low Milk High Milk
Pre-Weaning T reatmenis Non-Creep <+ Creepl
Carcass Quality Data
Slaughter Weight 451 946
Carcass Weight! 582 590
Pressing Percent 62.51 62.37
Conformation Score Good + Good 4
Maturity Score B — A4
Marbling Score Small =+ Small —
Carcazs Crade Cheice — Good +
Carcass Development Data
Ribeve Area 11.2 10.8
Fat Cover* 0.74 0.77
Length of Carcass 45.6 46.3
Length of Leg 29.5 29.8
Depth of Body 15.9 15.5
Thickness of Shoulder 8.8 8.9
Thickness of Round 9.4 9.8
Fercent Eidney Fat 3,494 3.37
Founds Carcass Fat 217.1 2100
Percent Carcass Fat 37.3 33.6
Cutability 49.1 48.6

1 The creep fed calves consumexi an average of 427 pounds of creep feed during the pre-weaning
period,

2The chilled carcass WEi%ht was calculated by subtracting two percent of the hot carcass weight,

* Dreasing percent was calculated on the basic of the chilled carcass weight,

 Average hal cover over the 18th thoracic vertehra,

Table 3. Effects of Pre-weaning Plane of Nutrition on the Pre- and
Post-weaning Performance of Beef Calves.

Mormal Mormal
Wesined Weaned
Fre-weaning  Performance Restricied® (240 days) + Creep
Pre-weaning Performance
Number of Calves 12 14 14
Birth Weight iz £ Fi4]
240 Day Weight 4} L 374
240 Day Gain 371 443 304
240 Day Daily Gain 1.46 1.86 2kl
Post-weaning Feedlot Performance
Initial Weight 412 SUH} 337
Slaughter Weight 529 0405 937
Feedlot Ciain 517 449 380
Dml,.r.ﬂ. on Feed 234 194 183
Dadly Gain on Feed 2.21 2.31 208
Pounds Feed /100 lbs. Gain 928 935 G991

1Calves on the restricled plane of nutrition were weaned at 170 days of age and maintained on
limited hay and pasture to resirics gains until 240 days of age.

calves (without creep) and 134 pounds more than calves which were on
the restricted nutritional level during the pre-feedlot period. Gains to
weaning favored the creep fed calves by 0L25 and 0.65 pounds per day,
respectively, over the normal weaned and restricted calves. All calves
were removed from the post-weaning feedlot test at approximately Y50
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Table 4. Effect of Pre-weaning Plane of Nutrition on Carcass
Characteristics of Calves Fed To Slaughter Weight.

Mornal Moroeal
Weaned Weaned
Fre-Weaning Treatment Restricted (240 Davs) + Crecp
Carcass Quality Data
Slaughter Weight a29 949 a57
Carcass Weight' 500 596 501
Dressing Percent® 63.5 628 63,07
Conformation Score choice choice choice
Maturity Score A A4 AL
Marbling Score Maodest Maodest Modest
Carcass Grade Choice Choice Choice
Carcazs Development Data
Ribeve Area 11.2 11.7 11.2
Fat Cover* 0.97 084 0.90
Length of Carcass 45,2 45.3 43.5
Length of Leg 24.0 29.3 28.8
Depth of Body 15.7 16.0 135
Thickness of Shoulder a9 6.9 89
Thickness of Round 9.4 95 9.6
FPercent Kidney Fat 3.58 546 3.58
Pounds Carcass Fat 235.38 226.48 229.90
Percent Carcass Fat 38.2 38.0 389
Cutability 47 6 48.7 4796

* The chilled carcass weight was caleulated by !uhtrm:linﬁ two percent of the hot carcass welght.
® Dressing percent was calculated on the basis of the chilled carcass weight,
* Average fat cover over the 12th thoracic wertehra,

pounds. However, the restricted calves required 11 and 51 days longer
to reach slaughter weight than normal weaned and ceep fed calves,
respectively. Normal weaned calves had the highest rate of gain in the
feedlot with 2.31 pounds per day, followed by the restricted and creep
fed calves with gains of 2.21 and 2.08 pounds per day, respectively.

Normally, rate of gain in beef calves is related to the feed efficiency
in that as rate of gain increases, the pounds of feed required per pound
of gain decreases. Therefore, as one might expect, creep fed calves re-
quired 56 and 63 pounds more feed per 100 pounds of gain than did the
normal weaned and restricted calves, respectively.

These data indicate that calves limited in feed intake during the
early growth period tend to compensate for this restricted period by
making rapid and efficient gains when placed in the feedlor. However,
they require a considerably longer feedlot period to fully compensate for
the initial advantage obtained by calves that are creep fed during the
pre-weaning period,

Data illustrating the effect of early life plane of nutrition on carcass
characteristics of calves fed to slaughter weight is shown in Table 4. Only
small differences were observed in the carcass quality data. Similarly,
analyses of the carcass development data indicated that only small differ-
ences existed. A combination of factors resulted in the higher yield of
trimmed boneless retail cuts (“cutability score™) observed for the normal
weaned calves as compared 1o the restricted or the creep fed calves.
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Normal weaned calves had slightly larger ribeye areas, slightly less fai and
a lower percentage of kidney fat than either of the other groups. Calves
on the restricted level of nutrition had the highest amount ol backfat
(0.97 inches), followed by 0.90 inches for the creep fed calves compared
to an average of 0.84 inches of backfat for normal weanerd calves.

An estimate of total carcass fat suggested that the creep fed calves
tended to have the largest amount of fat, however, these differences were
small. Skeletal development appeared to be similar for all groups.

Summary

Experimental data presented in this paper were obtained from two
individual experiments, both of which are segments of a more extensive
project currently in progress at the Oklahoma Station, The entire experi-
ment is designed to study the growth and development of beef calves
during three phases of life; the pre-natal, pre-weaning or early life and
post-weaning feedlot phase,

The effect of very high vs very low pre-weaning nutritional levels on
post-weaning performance with regard to feedlot performance and car-
cass characteristics was studied in the first experiment, Results indicated
that low level calves exhibited compensatory gain in the feedlol and were
more efficient converters of feed. High level calves required less time to
reach market weight than low level calves. Carcasses from low level calves
tended to have a slightly higher percent of carcass fat.

In the second experiment, the effect of early life plane of nutrition
on the pre- and post-weaning performance of beef calves was studied. As
in the first experiment, calves limited in nutrient intake early in life
tended to compensate for the restricted growth period by making rapid
and efficient gains when put in the feedlot, However, they required a
considerably longer feedlot period o completely compensate (with respect
to body weight) for the initial restricted period early in life. Carcasses
from the restricted calves tended to have more external fat and slightly
lower cutability scores than those from the normal weaned and creep [ed
calves.
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A Comparison of the Effects of Hand Mating
and Lot Mating on the Reproductive
Performance of Gilts

E. . Turman, J. C. Hillier, Allen Sharp, Jerry Lawrence and James Tilton

The most important single factor affecting the gross returns to a
swine enterprise is number of pigs weaned per litter. This, in turn, is a
function of: number of eggs ovulated; fertilization rate; embryo sur-
vival during gestation; and survival of pigs after farrowing. Any impmve—
ment in breeding, feeding or management that will result in an increase
in any of these items will improve litter size at weaning.

It is well known that the number of eggs ovulated at a given heat
period varies greatly among gilts. Among the factors that have been
demonsirated to have a great influence on this item of reproductive
performance are: (1) breed, (2) age of gilt, and (3) level of feeding. It
has also been supgested, from results with laboratory animals, that the
presence of the male, just prior to and during heat, may stimulate a
higher ovulation rate.

The results reported in the past from other stations indicate that a
low fertilization rate is not a major factor affecting litter size. Their
results have shown that in the vast majority of the sows and gilts that
settle to a particular mating, 95 percent or more of the eggs ovulated are
fertilized. Almost all of the difference between numbers of egps ovulated
and numbers of pigs born is the result of embryonic mortality, that is
death of the fertilized egg sometime during gestation, rather than being
the result of an ovulated egg failing to be fertilized.

Embryonic death loss is probably the major factor reducing litter
size in swine. It has been estimated that, even under the best of man-
agement, 25 percent to 4} percent of the fertilized eggs die during gesta-
tion. Under unfavorable conditions of management and/or environment
this loss may be even larger. Two important factors that have been
shown to increase the incidence of embryonic death loss are high levels
of feeding after breeding, and exposure to high temperature. Undoubted-
by, many other factors also affect embryo survival to the extent that one
might make the general statement that any unfavorable condition that
places some kind of a stress on the pregnant female will be detrimental
to embryo survival. What still needs to be determined is the stage, or
stages, of gestation when the pregnant female is most susceptible to
stress.

The most common system of breeding practiced by swine producers
is to pen mate sows and gilis by running one or more boars with a
group of females. Certainly it reduces labor requirements and should
result in all females being bred as early as possible in the breeding
period in contrast to an occasional hand mated gilt being delayed for
one cycle because of difficulty of heat detection. However, little is
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known of the effect, if any, that system of mating may have on the sub-
sequent litter size. Certainly the frequent harrassment by the hoar of a
gilt during heat represents a form of stress occurring very early in gesta-
tion, This is a progress report of a research study now underway which
was undertaken in an effort to determine the effect of hand mating vs.
p-leII.'l mating on ovulation rate, conception rate, and embryo survival of
gilts.

Procedure

This study involved 60 gilts between the ages of 8 and 13 months.
A total of three trials were conducted in the period from August, 1964,
through April, 1965. With the exception of two Hampshire gilts used
in Trial 2, all gilts were Yorkshires. All gilts on the same treatment in
each trial ran together in the same lot, but were individually fed a 14
percent protein ration. The gilis were weighed at 14-day intervals and
just prior to slaughter.

Two treatments were imposed in each trial. One group of 10 gilts
was hand mated once each day they were observed to be in heat. The
herdsman checked the lot each morning, and any gilt believed to be in
heat was transferred to a breeding chute adjacent to the pen. The boar
was allowed to serve the gilt and she was then returned to the lot.
She was rechecked each morning thereafter until she refused to stand for
service. The other group of gilts was lot mated, with boars rotated
cither twice or three times daily to insure that a fresh boar ran with the
gilts at all times. No limit was placed on the number of services permit-
ted each gilt. The lot was checked frequently to obtain breeding dates.
A total afﬂg‘ht yearling Yorkshire boars were used. They were rotated
daily in an effort to have each boar mated to an equal number of gilts
on each treatment.

In allotment to treatment an effort was made to assign littermate
gilts to different treatments. Otherwise allotment was on the basis of
body weight. The two lots of gilts were not kept adjacent to each other
but were separated by a lot in which no boars were kept. This pre-
caution was taken to prevent close contact between the gilts in the hand
mated lot with boars except at time of breeding.

The gilts were slaughtered in a local packing house and the entire
reproductive tract recovered for study. In Trial 1 they were slaughtered
as near to 35 days after breeding as possible, and in Trials 2 and § as
close to 30 days post breeding as possible. Since slaughter was confined
to one day per week the range in time of slaughter in Trial 1 was 54-41
days, and in Trials 2 and 3, 28-36 days post-breeding. The following
ohservations were made 2 to 5 hours alter slaughter on the reproductive
tracts: (1) number of corpora lutea on each ovary; (2} number of ap-
parently normal embryos in each uterine horn, and (3) number of dead
or degenerating embryos in each horn. Each uterine horn was opened
completely and all embryos were carefully examined. Any embryo that
was grossly abnormal was classified as dead,
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Trial 1: 20 Yorkshire gilts were allotted equally between the two
treatment groups on August 10, 1964. The average age and weight of
the gilts of the two lots were: hand mated, 249 days and 287 lbs., and
lot mated, 252 days and 287 1bs. The first gilt was bred on September 2,
1964, and the last recorded mating was November 12, 1964. For the
duration of this trial the daily feed allotment was 414 lbs. per gilt
Fresh boars were rotated into the lot mated pen at 8:00 a.m. and 5:00
pm. One gilt in the lot mated group died during the course of the
fxperlment,.

Trial 2: 18 Yorkshire and 2 Hampshire gilts were allotted equally
between the two treatments on November 14, 1964. The average age
and weight of the gilts of the two lots were: hand mated, 285 days and
293 Ibs., and lot mated, 284 days and 284 lbs. The first recorded mating
was on December 12, 1964, and the last on January 7, 1965. The gilts
were started on 5 1bs, of the mixed ration per head per day, then “flushed”
by raising the level to 7 1bs. per day 2 weeks before breeding was to start.
As soon as a gilt was bred her feed level was dropped again to 5 lb. per
day. Boars were rotated in the lot mated group three times daily, at
B:00 a.m., 1:00 p.m., and 5:00 p.m.

Trial 3: 20 Yorkshire gilts were allotted equally between the two
treatments on December 22, 1964. The average age and weight of the
gilts placed on each treatment were: hand mated, 306 days and 286 lbs,,
and lot mated, 302 days and 294 Ibs. The first recorded mating was
February 22, 1965, and the last mating occurred on March 15, 1965, The
gilts were started on 514 1bs. of feed per head per dav, “flushed”, starting
2 weeks before first expected breeding, by raising the feed level to 8
Ibs. per head per day, then dropped on an individual basis, to 5% lbs. per
day at the time they were bred. Boars were rotated into the pen mated
lot on the same schedule as in Trial 2. An additional stress was imposed
on the gilts in the lot mated group. Beginning the day after the last
day of heat each gilt was placed in the boar lot for 5 minutes on each
of 5 consecutive days. During this 5-minute period the boars were per-
mitted to run the gilt at will. One gilt in the lot mated group aborted,
therefore, data was available on only 9 gilts in this lot.

Results and Discussion
Ovulation Rate:

In the interval between the twenty-fourth and fortieth hour after
the start of heat the sow releases eggs from the ovary in the process of
ovulation. The number of eggs released varies from a very few to as
many as 30, with most gilts ovulating from 10-18. Obviously, ovulation
rate, that is the number of eggs shed, is the first of several limiting
tactors affecting subsequent litter size,

At each place on the ovary where an egg is released, a structure
called the corpus luteum forms. If the gilt is bred and conceives, these
structures remain in the ovary for the duration of gestation. It is not the
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purpose of this paper to discuss their physiological function, but they
are mentioned to point out the means available to determine the num-
ber of eggs ovulated at a heat period that occurred 30-40 days earlier.
It is a simple matter to count the number of corpora lutea and know
that they represent the number of potential embryos that could be in
the uterus.

The gilts used in this study had an excellent ovulation rate. The
data presented in Table 1 shows that 60 percent of the hand mated and
60.7 percent of the lot mated gilts ovulated 17 or more eggs. Just under
15 percent of each group ovulated 20 or more eggs, with one gilt ovulat-
inF 25. Only 5.3 percent of the hand mated and none of the lot mated
gilts, ovulated 10 or fewer eggs. It is likely that the breed used and, as
will be discussed later, the age of the gilts used and the system ol feed-
ing had much to do with obtaining this excellent proliticacy.

The data presented in Table 2 reveals that there was a small in-
crease in ovulation rate mn the gilts that were lot mated when compared
to those hand mated. The average increase for all trials was 0.6 egp,
with the range by trials being from no difference observed in Trial 2
to an increase of 1.0 egg in Trial 1. When analyzed statistieally this dif-
ference was not significant.

There were marked differences between trials in ovulation rate.
The average rate of all gilts in Trial 1 was 14.9 eggs, and the average
weight and age of the gilts at time of breeding was 287 days and 310
Ibs. The gilts used in Trial 2 were 24 days older, although weighing only
1 1b. more on the average than the pgilts used in Trial 1. The average
ovulation rate of the gilts in Trial 2 was 17.1 egps, an increase of 2.2
egps &)er gilt over Trial 1. The gilts in Trial 3 averaged 54 days older
and $5 lbs. heavier than the gilts in Trial 2, and ovulated an average of
18.7 eggs per gilt. an increase of 1.6 egps per gilt over the average for
gilts of Trial 2.

It is likely that two factors account for most of the difference in
ovulation rate between gilts of Trial 1 and Trial 2. One is the increased
age of the gilts, and the second is the change that was made in feeding
management. The gilts of Trial 1 were fed a constant level of feed
throughout the trial. The gilts of Trial 2 were “flushed” by having their
feed level inereased from B to 7 Ibs. per gilt for at least 2 weeks prior
to breeding. The beneficial effect on ovulation rate of increasing the

Table 1. Owvulation Rate of the Gilts Used in this Study,

Trealment

No. of Hand Mated H Lot Mated

Egps Mumber Parcent Number Percent
20 or more 1 13.3 4 143

17 — 19 14 46.7 13 46.4

14 — 16 ] 26.7 9 3241

11 — 13 3 10.0 2 7.2

10 or lesm 1 3.3 0 (n.0
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Table 2. The Effect of Hand Mating vs. Lot Mating of Gilts on
Ovulation Rate and Survival of Embryos 30-40 Days Post-Breeding,.

Percent
No. Breeding Nao. Nao. Embryo
Item Gils Age Weight Eggs Embryos  Survival
(days) (Ib.}) (Percent)
Trial 1.
Hand Mated 10 307.8 320.0 144 11.5 79.9
Lot Mated ] 281.1 296.1 15.4 10.6 683
Trial 2.
Hand Mated 10 320.2 3178 17.1 14.0 B1.9
Lot Mated 10 322.0 304.3 17.1 12.0 70.2
Tral 3.
Hand Mated 10 378.4 348.9 18.4 15.4 83.7
Lot Mated 9 371.3 343.1 19.0 128 67.3
All Trials.
Hand Mated 30 335.4 3289 16.6 13.6 82.0
Lot Mated 8 328.1 315.5 17.2 11.8 68.6

feed level just prior to breeding has been demonstrated by other re-
searchers. Although a comparison of flushed and non-flushed gilts was
not made in the same trial in this study, the results indicated that flush-
ing is a beneficial practice. It is also important to remember that since
the gilts were individually fed, all gilts received the flushing level of
feed. Had they been group fed it is likely that some would have eaten
more than their share, thus depriving other gilts of the beneficial effects
of flushing.

The data presented in Table 3 indicates that the age of the gilts
had an important effect on ovulation rate. Data for all three trials
were combined for all gilts on each treatment and divided into 3
groups according to the age of the gilts. The oldest one-third of the
gilts in each treatment group averaged 44 days older than the middle
one-third, which in turn, were approximately 42 days older than the
youngest one-third of the gilts. The differences in ovulation rate were:
for the hand mated proup, an increase of 1.3 egps between the youngest
and middle age groups, and an increase of 1.0 egg between the middle
and oldest groups; for the lot mated group, an increase of 0.9 egg be-
tween the youngest and middle group, and an increase of 1.4 eggs be-
tween the middle and oldest groups. For all practical purposes, each
6 weeks increase in age of the gilts used in this trial was accompanied
by an increase of 1.0 egg in ovulation rate.

Other researchers have also reported that ovulation rate increases
with increasing age in gilts. Most of their studies were based on observa-
tions made on younger gilts, comparing ovulation rates at the firse,
second and third heat periods of the gilt. The heat period after attain-
ment of sexual maturity on which the gilts used in this study were bred
wias not known, but the results indicate there is a continuing increase in
ovulation rate with increasing age of gilis at least to one vear of age.

Table 4 presents the relationship between weight of the gilt and
ovulation rate. While the differences are not as marked in the hand
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Table 3. Effect of Age of Gilt at Time of Breding on Ovulation
Rate and Survival of Embryos 30-40 Days Post-Breeding

Nao. Average Mo, Nao, Tercent
Tret Crilts Wi. Eggs Ertbryo Surwival
Hand Mated
Oldest L4 10 378.9 18.5 15.4 84.2
Middle 15 10 334.9 17.3 12.6 72.B
Youngest 4 10 293.6 16.0 13.8 86.3
Lot Mated
Oldest b3 4 371.3 19.0 12.8 G67.3
Middle 14 ] 327.3 17.6 11:F 66,5
Youngest L4y 9 285.7 15,7 11.6 73.8

mated group, the results in the lot mated group are very similar to
those observed when grouping was based on age. This should be ex-
pected since the older gilts should be the heavier gilts. This was true
to a large extent in the lot mated group since the fraction of the gilts
that was in the same third, either top, middle or lowest, on both age
and weight were: top one-third, 7 of % middle one-third, 6 of 9; and
lowest one-third, 7 of 9. In the hand mated group the fraction in the
sume group on both age and weight was: top one-third, 5 of 10; middle
one-third, 3 of 10; and bottom one-third, 7 of 10. This discrepancy be-
tween the allotments based on age and those based on weight in the
hand mated group probably explains the relationship observed berween
weight and ovulation rate in the gilts on this treatment.

The results obtained in this study suggest that the producer could
increase ovulation rate by breeding the older, heavier gilts of a group
first. If ages are not known, selection based on weight of the Eilts should
also be effective. Certainly, it alppeam wise to delay breeding the younger,
smaller gilts as long as possible,

The results of this study indicate that the presence of a boar in a
pen of gilts has little, if any, stimulatory effect on ovulation rate. The
most apparént advantage of this system of breeding is one of reduced
labor requirements at breeding time, and eliminating human errors of
heat detection.

Duration of Heat: An accurate measure of duration of heat was not
obtained in this study since the hand mated gilts were checked only
once daily. It was not determined just when heat ended in the period
between the last acceptance and first refusal of the boar. The data based
on days observed in heat is presented in Table 5. Of the 57 gilts for which
heat dates were obtained in this study, 24 {42 percent) were in heat
one day, 23 (40 percent) were in heat 2 days, and 10 (18 percent) were
in heat 3 days. Mo gilts were in heat longer than 3 days. The average
duration of heat in the pilts of the hand mated proup was 1.8 days,
with 67 percent in heat 2 days or longer. The average duration of heat
in the lot mated group was 1.67 days, with 48 percent in heat 2 days or
longer. The same number of gilts on each treatment (5) were in heat
for 3 days,
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Table 4. Effect of Weight of Gilt at Time of Breeding on Ovulation
Rate and Survival of Embryos 30-40 Days Post-Breeding

No, Average N, Mo, Percent

Item Giles WE. Egils Emnbryos Survival
Hand Mated

Heaviest/i—@ 10 363.6 18.0 15.0 83.5

Middle ! 14 326.9 16.7 11.6 69.5

Lightest 4 110 3495.0 16.7 13.7 B2.0
Lot Mated

Heaviest 14 9 3477 1B.6 13.3 T8

Middle 14 9 311.9 17.2 112 63.2

Lightest %4 g 288.8 16.0 11.7 7.4

Table 5. Duration of Heat in Hand Mated and Lot Mated Gilts.

Number of Giles Observed in Heat

Days Hand Mated Lot Mated
Obeerved Trial Trial Trial All Trial Trial “Trial All
in Heat 1 ] -] 'll':rja.l.i. 1 2 5 Trials
1) 5 3 1 14 L i 3 14
2 4 i3 5 15 ] 3 5 8
3 1 i} 4 3 2 1 2 3

Conception Rate:

The conception rate obtained in this study was very good. Of the 57

ilts for which a mating was observed, 55 (93 percent) conceived at the
irst heat period they were bred. There were 2 gilts in each treatment
group failing to conceive at first heat, but all conceived at the next
heat period.

Embryo Survival:

Research studies conducted in the past at other experiment stations have
indicated that almost all of the embryonic mortality that occurs during
the 114 days of gestation occurs within the first 30-35 days. If this 1s
true, and it is based on good evidence, the number of live embryos
present at 30-35 days gives a good estimate of what litter size would
have been had the gilts been carried to term and farrowed. By using
data obtained by slaughtering at 30-35 days rather than farrowing the
gilts, research studies can be S)Ereedt:d up considerably and data can be
obtained on a larger number of gilts. Perhaps the results and discussion
that follows will be much more mea‘ningﬁl if they are regarded in
terms of being an accurate measure of litter size had the pilis been
allowed to farrow.

The most imporiant difference observed in the gilis on the tweo
treatments was in embryo survival. As shown in Table 2, there was an
advantage in all trials in favor of the hand mated group. The average
embryonic survival tate for each treatment, when all trials were com-
bined, was B2.8 percent for the 30 hand mated gilts, and 68.6 percent
for the 28 gilts that were lot mated, an average difference of 13.4 per-
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cent. The differences in favor of the hand mated gilis for each wrial
were; 11.6 percent in Trial 1, 11.7 percent in Trial 2 and 16.4 percent in
Trial 3.

The economic value of this difference in embryo survival is best
shown by comparing actual numbers of embryos. At the time of slaughter
30 to 40 days after breeding, there was an average of 1.8 more living
embryos in the hand mated gilts. A similar difference was observed in
every trial with the hand mated gilts exceeding the lot mated gilts by
0.9 embryos in Trial 1, 2.0 embryos in Trial 2 and 2.6 embryos in Trial
3. These differences were statistically highly significant,

It was not possible from the data obtained in this study to de-
termine with certainty either when or why this difference occurred.
Studies are now underway to attempt to determine whether it is the re-
sult of reduced fertilization rate or early embryonic death, or a combina-
tion of both, The best explanation as to the cause would appear to be
the added stress of repeated harrassment of the gilts by the boars run-
ning with the lot mated gilts. This is given support by the results ob-
tained in Trial 3 in which the gilts were placed in the boar lot for 5
minutes on each of the first 5 days after the last day of heat. The largest
difference between treatments in both number of embryos and percent
survival was observed in the gilts in this trial and they were the gilts
that should have been under the greatest stress during and soon after
heat.

Season apparently had no or little effect on embryo survival in this
study since the average survival for all gilts in each trial varied very
little among the three trials. These averages were: Trial 1, 74.2 per-
cent; Trial 2, 76.0 percent; and Trial 3, 75.8 percent. It must be con-
sidered, however, that in no trial was breeding carried out during the
summer. It 1s tEmpting to speculate that even wider differences would
have occurred had this been done.

There was no consistent difference in embryo survival associated
with age of the gilts at time of breeding (Table 3). In the hand mated
group, survival is comparable in the oldest and youngest groups, but
much lower in the middle one-third. In the lot mated group the best
survival occurred in the youngest group, with the middle and oldest
groups approximately the same.

When the embryo survival of gilts of different weights are com-
pared (Table 4) there is a similar pattern in both treatments. The heaviest
and the lightest groups have comparable survival, and both are definite-
Iy superior to the middle weight group.

The effect on embryo survival associated with age and weight of
gilt at breeding is not clear cut. Just what importance to place on it, if
any, 15 not known. The differences do not give any reason for dldugmg
the recommendation that if a producer plans to breed only a part of his
gilts during a given scason he should pick the older, heavier gilts. The
advantage in favor of the oldest gilts over the youngest gilts in number
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of embryos was 1.6 embryos in the hand mated and 1.2 embryos in
the lot mated group. This advantage was observed even though the
youngest %I‘oup had a slightly higher survival rate. The advantage in
favor of the heaviest one-third compared to the lightest one-third of
the gilts was 1.3 embryos in the hand mated and 1.6 embryos in the lot
mated group.

The economic importance of level of embryonic death loss and its
subsequent expression in litter size is very evident in the data presented
in Table 3. The middle one-third of the hand mated group averaged
ovulating 1.3 egps more than did the youngest one-third, yet, because
of a much higher rate of mortality, had 1.2 fewer embryos. In the lot
mated group the middle group on age averaged 1.9 more eggs than did
the youngest group, but lost almost all of this advantage because of a
higher mortality rate resulting in an advantage of only 0.1 embryo at
time of slaughter.

The results obtained in this study appear to justify reaching a
rather general conclusion. The most logical reason for the poorer embryo
survival in the lot mated gilts was the increased stress placed on these
gilts at an apparently critical time. This suggests that the swine producer
should critically examine his program to determine whether condi-
tions of stress are being placed on gilts at, or near, time of breeding.
It would appear that every effort should be made to eliminate all but
the most necessary handling or disturbing of gilts during, and for several
weeks following, breeding.

Summary

There were small differences in the performance of hand mated
and lot mated gilts in ovulation rate, length of heat and conception
rate. There were highly significant differences in each of 3 trials in
favor of the hand mated gilts in embryo survival for 30-40 days after
breeding. The average survival rate for all trials for 30 hand mated
gilts was B2.8 percent compared to 68.6 percent for 28 lot mated gilts.
On the average the hand mated gilts had 1.8 more live embryos than
did the lot mated gilts.

There was a consistent increase in ovulation rate with increasing
age of the gilts. In the gilts in this study, ranging in age from approxi-
mately 8 to 12 months of age, each increase of 6 weeks in age was ac
companied by an increase of 1.0 egg in ovalation rate.
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Effect of Teasing on Mating and Lambing
Performance of Spring-Bred Ewes

A. A. Ouvejera, J. V. Whiteman, M. B. Gould and F. A. Thrift

Introduction

By restricting the breeding period, and, consequently, the lambing
period, the efficiency of the sheep operation can be increased. To accomp-
lish this without the danger of a considerable number of ewes not being
bred, it is necessary that the majority of the ewes in the flock, if not all,
should come into heat at about the same time or within a relatively short
period of time,

The breeding season for the experimental flock at the Fort Reno
Livestock Research Station starts each year on or about the 21st of May
and continues for 40 days. Figure 1 illustrates the pattern of the occur-
rence of the first estrus of the ewe Hock. The figure shows that every day
throughout the 40-day breeding season there are ewes exhibiting their
First estrus, Most of the ewes exhibit heat and mate during the first four
weeks of the breeding season. Some advantages could be gained if this
breeding period could be reduced to three weeks or less which means that
all ewes should come in heat within this period.

Various methods have been tried by other workers to control the
time of sexual receptivity of ewes. This study was undertaken to deter-
mine the effect of teasing the ewes with vasectomized rams before breed-
ing on their mating and subsequent lambing performance.

Matericls and Methods

Before the 1965 breeding season, the flock of 315 ewes was equally
divided inte two groups according to breed, age, and previous year's
lambing performance. The ewe flock was compased of 2 to 8 year-old
Rambouillet?, Dorset x Rambouiller, Rambouillet x Merino, and Pan-
ama. One group of 157 ewes was run with vasectomized rams for eight
days beginning 16 days before the start of the breeding season. The other
group of 158 ewes served as a control. IT teasing the ewes with vasecto-
mized rams before bresding had no influence on their mating pattern
and subsequent lambing, then the two groups should have about the
same performance.

At the start of the breeding season fertile rams were introduced into
the teased and control groups. The fertile rams were equipped with
marking harness. The ewes were observed once or twice daily and those
with fresh marks were recorded as mated, Mating records obtained in
this manner are not perfect: a [ew ewes are mated but not marked, and
other ewes are marked but not mated,

1These ewes wore of predominantly Rambouwiller breeding but o lew haed as mueh a5 ong-fourth
Panama, Columbia or Corrledale bresding.
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Figure 1. Pattern of the occurrence of first estrus of the ewes in the flock
at the Fort Reno Livestock Research Station. Data include mating records
of more than 2000 ewes over several years,

At lambing, lambing date and number born were recorded for each
ewe. Lambing dates were checked back to mating dates to determine to
which mating the ewes conceived. Mating dates of ewes that lambed with
no recorded matings were estimated based on a 147-day gestation period.

Results and Discussion

The first estrus mating patterns for the teased group and control
group are presented in Figures 2a and 2b. It appears from the histogram
that a great majority of the ewes in the teased group mated during the
first ten days of the breeding season, while in the control group most
matings occurred during the first three and one-half weeks. Apparently
the presence of teaser rams in the teased group before the breeding season
caused some of the ewes to exhibit estrus earlier such that most of them
mated within the first ten days of the breeding season.

In the control group some of the ewes exhibited their first estrus
mating during the g:at two weeks of the breeding season but an even
greater number mated first durinﬁ the next ten days, especially during
the 15th to 19th days of the breeding season. This indicates that there
was probably a stimulating effect that occurred soon after the fertile rams
were joined with the ewes, but most of the ewes did not exhibit estrus at
that time. Newvertheless, they exhibited estrus one cycle later and were
mated. This accounts for the great number of ewes mated during the
15th to 19th day period.

Figures 3a and 3b show the conception pattern of the two groups by
day of breeding season. Comparing these to Figures 2Za and 2Zb will indi-
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Figure 2a. Histogram illustrating the first estrus mating pattern of the
teased ewas.
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Figure 2b. Histogram illusirating the first estrus mating pattern of the
control ewes,

cate that most of the matings during the first ten days of the breeding
season for the teased group are relatively fertile or successful matings:
that is, most of the ewes that mated during this period conceived to such
matings. On the other hand, most of the control ewes that ma ted during
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Figure 3a. Histogram illustrating conception pattern of the teased ewes.
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Figure 3b. Histogram illustrating conception pattern of the control ewes.

the first few days of the breeding season failed to conceive. Apparently,
upon the introduction of the rams to the ewe [lock some ewes were sexu-

ally receptive but their fertility was poor. Most of these ewes that did not
conceive were bred during their next cycle and lambed, as indicated by
the high number of ewes conceiving to m.ll:lngﬁ that occurred during the
third week.

The lambing performance of the two groups of ewes are summarized
in Table 1. The 40-day breeding season was divided into four ten-day
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periods to see which period is most efficient or in which period the most
conceptions out of the first estrus matings occurred and the most twins
produced. In the teased group, 105 out of 154 ewes that mated first dur-
ing the first ten days of the breeding season, or 76.9 percent, conceived to
such matings. The corresponding figure for the control group is 34 out
of 64 or 5.1 percent, which is considerably lower. During the next ten-
day period 85.7 percent of the teased ewes that mated first during this
period conceived to such matings while 84.5 percent of the control ewes
that mated first during this period conceived to such matings. In the
teased group only four ewes mated first during the last twenty days. In
the control group 20 ewes mated first during the third ten days and 18
ewes or 90.0 percent conceived to such matings.

Lambing rate was measured as the average number of lambs born
per hundred ewes lambing. In a given group of ewes, a higher figure in-
dicates a higher incidence of twinning. The conirol group had consistent-
ly higher lambing rate than the teased group. This indicates that teasing
before breeding had no beneficial effect on lambing rate and may have
actually reduced it.

In both groups, the first estrus conception rate was higher for ewes
that mated during the latter part of the breeding season than during the
first ten days. Although the number of animals involved in some of the
categories was too few to give conclusive evidence, it appeared that con-

Table 1. Lambing Performance of the Teased and Control Ewes,

Teased Group Control Group

No. of ewes 157 138
First 10 days®

Mo, first estrus matings 134 64

Mo. conceptions 103 34

Lambing rate® 149.5 164.7
Second 10 dave*

Mo. first estrus matings 14 71

No. conceptions 12 60

Lambing rate® 141.7 158.3
Third 10 days®

MNo. first estrus matings 3 20

MNo. conceptions 2 18

Lambing rate® 100.0 150.0
Last 10 days

Mo, first estrus matings 1 0

No. conceptions 0 0

Lamhbing rate® ] ]
Total first estrus conceptions 117 112

Lambing rate® 147.9 158.9
No. second estrug conceptions 20 29

Lambing rate® 130.0 151.0
Third estrus cunccl:rtions 1 1

Lambing rate 106,10 100.0
No. not lambing 14 13
No. not mated 5 3

1 OF the 40-day breeding season
2 Mo, of lambs boen per hundred ewes lambing
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ception rate was low at the start of the breeding season when the ewes
were coming out of anestrus and increased toward the lacter part of the
breeding season.

The most twins in both groups were produced from the matings that
oceurred during the first ten days of the breeding season as shown by the
higher lambing rate. The lambing rate in the teased and control ewes
that mated during the first ten-day period were 149.5 and 164.7 respective-
ly. Lambing rate was lower for ewes that conceived to matings later in
the season. This trend is typical of the ewe flock at the Fort Reno Live-
stock Research Station as shown by the following summary which includes
more than 1800 mating and lambing records over several years:

Period of the breeding season No. of ewes Lambing rate
First 10 days 482 145.2
Second 10 days 670 139.3
Third 10 days 568 132.6
Last 10 days 105 135.9

Lambing rate was higher for ewes that conceived to first estrus mat-
ings than for ewes that conceived to return matings in both groups.
Lambing rates were 147.9 and 158.9 for the teased and control ewes respec-
tively that conceived to their first estrus matings. For the teased and con-
trol ewes that failed to conceive to their first estrus matings and had
second estrus matings, lambing rates were 130.0 and 131.0 respectively.

Summary

About one-half of the flock of 315 ewes was teased with vasectomized
rams for 8 days beginning 16 days before the 1965 breeding season (May
21-June 29) to determine the effect of teasing on mating and lambing
performance. The other half served as a control.

Teasing before breeding brought about the occurrence of estrus in
most of the ewes during the early part of the breeding season. As such,
the teased ewes mated earlier and within a shorter iod than the con-
trol ewes. Relatively more teased ewes had successful or fertile matings
during the early part of the breeding season compared to control ewes.
Lambing rate was higher for the control ewes which indicated that teas
iug had no beneficial effect on lambing rate and may have actually hurt
it.

In both groups, conception rate was low at the early part of the
breeding season and tended to increase toward the latier part. On the
other hand, lambing rate was the opposite, that is, lambing rate was
relatively high for ewes that conceived to matings that occurred during
the early part of the breeding season and low for those that conceived to
matings during the latter part. Lambing rate was higher for ewes that con-
ceived to their first matings than for ewes that conceived to return
matings.
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Some Relationships Between Lamb Growth
and Carcass Composition and Among Various
Measures of Carcass Merit

Joe V. Whiteman, Lowell E, Walters, and 4. W. Munson

There has been an ever increasing interest among stockmen in the
real merit of their end product—the carcass. This is as it should be.
Whatever changes are made either to improve animals through breeding
or to improve efficiency of production through changes in feeding or
management should not reduce the value of the carcass and, preferably,
should increase it.

One of the principal difficulties encountered by stockmen and re-
search men alike in relation to improving carcasses has been with regard
to measurements of carcass value. There are many measurements that
have been used. Some measure one characteristic of the carcass, others
measure other characteristics. Some are good measures, others are not.
Some are of interest to one segment of the indusiry, others to different
segments. Some are very expensive to obtain, others are cheaper. In
many instances the relationships among the measurements are not known
or are different for different groups of carcasses.

Much of the criticism that has been directed toward the judging of
our fat stock shows has arisen because the placing of the live animals did
not agree with the carcass placing. Such critics have assumed that the
carcass placing has been correct, It may not have been. While it is true
that there are certain characteristics that can be best evaluated by an
examination of the carcass, there are other characteristics that can be
best evaluated in the live animal.

To solve this problem the cattle and sheep producers and research
personnel should follow the example of the swine industry. Over twenty-
five years ago it was discovered that a relatively simple measure on the
swine carcass was a good predictor of carcass fatness. By associating live
animal evaluations with this and other carcass measurements, research
men, judges and producers changed their ideas of what constituted a
good animal. Currently the industry is making rapid strides in really
improving pork carcasses. The beef and sheep industries have been try-
ing to follow their lead but have both encountered the same problem—
d gﬂﬂ‘d CATCass measurement.

With these ideas and problems in mind, the Animal Science Depart-
ment started a study in 1962 1o:

1. Develop easily obtained measures of lamb carcass merit,

2. Determine the relationships among the measures.

8. Associate the development of muscle, fat and bone in the carcass
with growth and fattening patterns of the live lambs.

4. Determine detectable live lamb characteristics that are indicative

of carcass excellence.
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There were many reasons for selecting lambs as experimental ani-
mals.

l. To the best of our knowledge, lamb and beef carcasses develop
similarly and are comparable in structure and composition. They
differ principally in size.

2. To obtain the desired accuracy of certain measurements regquires
reducing the carcass to ground meat resulting in a per carcass loss
of $§10.00 for lambs or $100.00 for steers. Hundreds of carcasses
are required to learn the desired answers.

3. Lambs of known origin and with complete records of growth were
available,

The results from the study can be checked with relatively few cartle
carcasses to determine their applicability. This paper presents some re-
sults of this continuing study.

Materials and Methods

The 124 wether lambs used in this study were produced and raised at
the Ft. Reno Livestock Research Station. The ewes that produced the
lambs were of predominantly Rambouillet breeding or were crosses be-
tween these ewes and Dorset rams. The lambs selected for slaughter were
one-half black faces (out of Hampshire or Suffolk rams) and one-half
white faces (out of Dorset rams.) One-half of the lambs by each sire were
singles and one-half were twins.

The lambs were born between October 15 and November 25. They
were moved with their dams to wheat pasture when they were about 10
days old. Creep feed was available to them at all times thereafter. When
the lambs were about 10 weeks old, they were weaned by the removal of
their dams. From weaning until slaughter they were self-fed while graz-
ing on wheat pasture,

As the lambs approached 100 pounds full weight, they were weighed
weekly. When a lamb weighed 100 or more pounds, he was hauled to the
meat laboratory at Oklahoma 5State University. He was slaughtered about
18 hours after his Ft. Reno full weight was taken and during which time
he had no feed nor water, was hauled 100 miles and was sheared. Thus,
the slaughter weight was a thoroughly shrunk weight of a Iresh sheared
lamb.

The carcasses were allowed to chill for about 48 hours before chilled
weights were taken at which time the carcasses were processed and fur-
ther measurements recorded. Although about 65 measurements were
taken on each carcass, only those in Table 1 will be considered in this
paper. These include many of the commonly used measurements plus
some that in this study appeared to be better measurements of some
characteristic of the carcasses.
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Table 1. A Summary of the Measures of Growth and Carcass Merit

of the Lamhbs Used in the Study.

Measure

Birth weight (Ib.) 9.3
Av, daily gain to 10 wks. (Ib.} 0.63
Av. daily gain after 10 wks. {Ib.) 0.57

Wt./da./age at slaughter (Ih. ]
Shrunk live weight {Ih.}
Diressing percentage | Percent)
Ether extract [Percent)

Total carcass fat (Ib.)

Loin fat trim (1b.)

Wholesale cut fat tnm (Ib.)
Fat at 12th rib (in.)}
Cuality score

Carcass Lean (Percent)
Total carcass lean (Ib.)
Edible wholesale cut (lb.)
Ratio, lean to hone (Ib.)
Conformation score

Specific gravity, hind

Loin eye area {sq. in.)
Trimmed wholesale cuts (Percent)
Carcass bone (percent)

Total bone (Ib.)
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The [ollowing measurements may need some explanation:

Ether extract—this is a measure of the percent fat in the carcass
obtained by grinding the hone free portion, sampling the mixture
and chemically determining the fat content.

. Loin fat trim—this is the weight of fat trimmed from the loin. In

this study it was the best measure of [at in the carcass other than
ether extract which requires grinding the whole carcass.

. Quality and conformation scores were given values prime -4 — 15;

prime = 14; prime — = 13; choice 4 = 12; etc. These carcasses
were scored by a highly qualified grader.

. Carcass lean (Percent) —this measure was obtained by difference,

that is, 100 percent minus percent ether extract minus percent
bone — percent lean.

. Edible wholesale cut—this was the pounds of shoulder, rack, loin

and leg after all external fat was trimmed off and the bone was
removed,

. Ratio of lean to bone—pounds of lean per pound of bone. The

idea here is that the amount of fat in a carcass is controllable by
feeding methods or when the animal is removed from feed and
marketed. The ratio of lean to bone is more likely to be bred into
the animal.

: Specific gravity, hind—this is a measure of the density of the hind

saddle (the hind saddle of a lamb is essentially the same as the
two hind quarters of a beef carcass.) Since [fat is lighter than
water, the [atter carcasses have lower specific gravities. This was
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one of the best measures of either percent fat or percent lean in
the carcasses.

Results

In reviewing these results, a very important consideration should be
kept in mind. The lambs were killed at very similar live weights, Thus,
carcass weights were very uniform. Herein these results are or may be
different than those usually obtained with beef carcasses and frequently
obtained with lamb carcasses. If animals are slaughtered such that live
and carcass weights vary widely, there are automatic associations in the
results that cause confusion. Larger carcasses will frequently have larger
rib-eye areas, more fat, and more lean because they are larger. Thus, any
measurement involving area, distance, or weight of some part is usually
associated with carcass weight. Carcasses are sold by the pound and,
consequently, percentages of the tissues (fat, lean and bone) may be
more indicative of value per pound. Figure 1 illustrates schematically
how the carcass develops from birth until about 30 percent fat is de-

posited.

Bone 1

Barth Slowghter
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100 %%
Fal

\

Lean

1
Birth Slaughher
Age

Figure 1. Schematic representation of carcass development in pounds
(top) and in percentage (bottom).
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In each case the carcass develops until it is about 16 percent bone,
54 percent lean and 30 percent fat. In the upper figure, normal carcass
development is depicted where the upper curved line represents carcass
weight and the space between the lines represents the principal tissue at
different ages. Bone growth is relatively constant throughout. Lean de-
velopment is rapid early but slows down toward the end. Fat deposition
starts slowly but is increasing rapidly toward the end. All tissues are still
increasing at the end so that if the animal is allowed to get bigger, the
amounts of fat, lean, and bone will all increase.

In the lower figure where the top line represents 100 percent of the
carcass, it can be seen that as the animal gets older and fat deposition
increases, the percentages of both lean and bone must decrease,

The lamb carcasses used in this study are probably comparable in
their relationships to what would be found in beef carcasses if calves
were creep fed, weaned at about 175 days of age, put on a full feed and
slaughtered at about 700 pounds.

Single vs twin lambs. One of the principal sources of variation in
lamb growth rate is associated with whether a lamb is born and raised as
a single or as one of a set of twins. On the average single lambs are
genetically similar to twins and differences in growth rate are principally
due to the fact that twin lambs usually get only about 65 percent as much
milk as singles. Consequently, an analysis of the carcasses from singles
45 compa to twins should reflect the influence of milk during early
life on carcass composition.

Table 2 shows the comparison of single and twin lambs for growth
measures and certain carcass characteristics. The single lambs were 1.7
pounds heavier at birth, gained .14 pounds per day more up to 10 weeks
of age (approximate weaning age), and gained only slightly faster after
10 weeks than the twin lambs. The average slaughter age was 148 days
for singles and 171 days for twins.

The carcass measures indicate that the single lambs had less far and
mare hone than the twins. The single and twin lambs had similar aver-
age values for lean tissue, percent trimmed wholesale cuts, loin eye area,
and hind saddle spr:r:ific gravity. The twin lambs had more fat trim
from the loin and a higher ratio of lean to bone than the 5ingles.

There were enough lambs involved in this study to critically evalu-
ate the difference between single and twin wether lambs when they are
slaughtered at similar and realistic weights. The differences observed
are interpreted to be primarily a result of the differences in milk con-
sumption by the lambs. Since none of the carcass differences are very
great, it seems Iu;fim] to assume that milk consumption during early lile
has relatively little influence on carcass composition when the lambs are
slaughtered at similar weights,

Type of sire of lambs. It has been established that animals with
a larger mature size exhibit a slightly different growth pattern than those
with a smaller size. For this reason one-half of the lambs used in this
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Table 2. Growth Rate and Carcass Composition of
Single and Twin Lambs.

Characteristic Singles Twins
Number 62 62
Birth Weight (lbs.) 10.1 B.4
Av. Daily gain to 10 wks. a0 a6
Av. Daily gain (10 wks. to sl.) 58 il
Dressing percentage 56.4 56.8
Ether Extract (Percent)? 28.5 29.2
Lean tissue (Percent)® 54.8 547
Bone and tendons | Percent)® 16.7 16.1
Trimmed wholesale cuts (Percent)? 37.6 37.6
Loin fat trim (1b.) 246 2,66
Fat at 12th rib (in.) 24 26
Loin eve area (sqg. in.) 2.31 232
Specific gravity, hind 1.036 1.036
Ratio of lean to bone 3.25 3.36

! Based on chilled carcass weight.
2 Based on shrunk, sheared live weight. Cuts are shoulder, rack, loin and leg.

experiment were sired by Hampshire and Suffolk rams (relatively large)
and one-half were sired by Dorset rams (relatively small.) Although a
few Dorset (whiteface) rams were larger than the smallest Hampshire
and Suffolk (blackface) rams, the blackfaced rams averaged considerably
larger than the whitefaced rams.

The results in Table 3 illustrate the influence that the type of sire
can transmit to his offspring. Relative to the growth pattern, the type of
sire had little influence on either birth weight or early growth rate. The
size of the newborn is largely governed by the size of the dam and her
nutritive state. The rate of early th is mostly governed by the milk
supply. The blackfaced lambs gained considerably faster from 10 weeks
until slaughter. Since the lambs were weaned at about 10 weeks of age,
their inherited capacity for gain came into play and could be exhibited.
It should be remembered that both kinds of lambs had the same kind
of mothers so that the differences shown in Table 3 are the influence of
their sires.

A study of the carcass characteristics in Table § indicates that the
whitefaced lambs had a higher dressing percentage, more ether extract
(fat), more loin fat trim, and more fat at the 12th rib than the blackfaced
lambs. All of the above measures are either measures of fat or are in-
fluenced by fat. Apparently, as is generally believed, the whitefaced lambs
increase their fat deposition (Figure 1) at a lighter weight so that at 100
Imund5 live weight, they have deposited more [at than the blackfaced
ambs,

The blackfaced lambs had more lean and bone which was also re-
flected in higher specific gravity values. It should be noted that neither
percent trimmed wholesale cuts nor loin eye area showed a difference
between the whiteface and blackfaced lambs. Their value in predicting
carcass composition has been questioned before. They have some predic-
tive value but, as this data indicates, they are not good indicators.
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Table 3. Growth Rate and Carcass Composition of Whitefaced (Dorset
Sired) and Blackfaced (Hampshire or Suffolk Sired) Lambs.

Characteristic Whitefaced Blackfaced
Nutnber 62 62
Birth weight (lb.} 9.2 93
Average daily gain to 10 wks. 63 63
Average daily gain (10 wks. to sl.) 54 b1
Dressing percentage 57.1 36.1
Ether extract (Percent)® 30.1 277
Lean tissue (Percent)? 54.0 53.3
Bone and Tendons | Percent)® 15.9 16.9
Trimmed wholesale cuts [Percent)® 374 7.6
Loin fat trim (lb.) .68 2.4
Fat at 12th nib (in.) 27 23
Loin eye area (sq. in.) 2.32 2.31
Specific gravity, hind 1.035 1.038
Ratic of lean to bone 3.37 835

I Basedl an chillest carcass weight.
& Bosed on shrunk, sheaved live welght, Cuis ave shouwlder, rack, Inin and leg.

This portion of the study indicates that sires may rather strongly in-
fluence the percentages of fat, lean, and bone of their progeny where
such progeny are killed at about the same weight. This probably comes
aboul through transmitted tendencies to start rapid fattening at different
sizes as the lambs grow and also through transmitted ability to grow lean
tissue at different rates. A lamb with great inherited ability te grow lean
and bone tissue will probably reach 100 pounds before he has time to
deposit much fat. On the other hand a lamb with poor lean and bone
growth potential will have time to deposit more fat before reaching 100
pounds. Inherited ability to fatten and inherited ability to grow both
influence growth rate and carcass composition. Consequently, the asso-
ciation between growth rate and carcass composition is not high as shown
in Table 4.

The size of the correlation (whether 4 or —) between two mea-
sures is an indication of how precisely one may be predicted from the
other. None of the correlations in Table 4 are high enough to have good
predictive value.

Evaluation of measurements. As suggested in the introduction, there
is a great need for measurements which will accurately tell something
about a carcass. No single measurement will give good information about
the several carcass characteristics that are of interest to different people.
This study attempted to find good indicators of the percentages of fat,
lean, and bone in the carcass. If a measure will give a good prediction of
percent fat, the percent value multiplied times the carcass weight will
give the amount of fat.

These data were analyzed to determine the association (correlation)
between several measures and the composition of [at, lean and bone. The
study was conducted in such a way that the values given in Table b rep-
resent the associations that one would expect to [ind among lamb car-
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Table 4. Correlation® Between Measures of Rate of Gain and Measures
of Carcass Composition.

Mensures of Rate of Gain

Measures of compasition Birth WL ADUG. o 1D weeks A DG after 10 weeks
Ether extract {Percent) —.48 —-.25 -
Lean tissue (Percent) A4 e 18
Bone and tendons (Percent) 49 29 .33
Loin eye area (sq. in,) Sk ] 18 07
Loin fat trim (lb.) — .40 —.33
Trimmed wholesale cuts (Percent) 14 —.10
Fat at 12th rib ~—.25 —.13
1 These associations are what would be found among lambs of the same face color and rearing
catCgory.

casses from wether lambs of the same face color and the same birth and
rearing category. If a measure is to be a good one, it must detect differ-
€nces among carcasses that are reasonably uniform as would be found in
these data handled as described.

An examination of the correlations in Table 5 indicates that the
same measure does not show the same relation to the percentages of the
three tissues. The percent ether extract was best estimated by the whole-
sale cut fat trim, loin fat trim, or specific gravity of the hind saddle. It
should be noted that thickness of fat at the 12th rib (a standard measure)
had only moderate predictive value. None of the other measures were of
much value in predicting percent ether extract.

Percent lean was best estimated by the same measures as percent
ether extract, that is, wholesale cut fat trim, loin fat trim, and the specific
gravity of the hind saddle. (The fact that some of the correlations are
negative does not influence the predictability of the measure). It should
be noted that the size of the rib eye (another standard measure) has low
predictive value. None of the other measures were good predictors.

Percent bone was best predicted by the weights of the four cannon
bones. This has been reported by other workers and was not surprising,
None of the other measures were nearly as good as the bone weight. Since
these bones can be cut from a carcass for weighing without materially
influencing the value of the carcass, it can be a valuable measure of bone
where such is needed.

A few other relationships are worthy of note. Quality score, which
is our best evaluation of marbling, was not highly associated with any of
the carcass component percentages. It should be kept in mind, however,
that these carcasses were from full-fed lambs and were all adequate in
quality.

Conformation score, which is an evaluation of the shape of the car-
cass, was almost if not completely unrelated to the percentages of ether
extract and lean. Trimmed wholesale cuts, as a percentage th'%ive weight,
was a poor indicator of carcass composition as was edible wholesale cut
weight.
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Table 5. Correlations of Several Measures with Carcass Composition, i.e.,
the Percentages of Fat, Lean, and Bone.

Carcass Composithon

Measures Percent ELE., Percent Lean Percent Bone
Dressing percentage L4 —. 38 —.57
Wholesale cut fat trim (lbs.) 73 —.69 —.62
Loin fat trim (Ibs.) 75 —.69 = 63
Fat 12th rib {in.) 59 —.55 —. 46
Chaality score A2 —. 26 —.38
Edible wholesale cuts (lbs.) — 14 A6 —.11
Ratio, lean to bone m}lba 2] —.04 23 — 47
Specific gravity, hi —.70 69 60
Loin eye area (sg. in.) —.35 37 03
Conformation score 07 01 —.22
Trimmed wholesale cuts (Percent)* —.26 27 —.05
Wt. of cannon bones (gm.) .B1?
Total carcass lean (lbs.)* —.70 .74 21
Total carcas fat (lhs.)® o2 —.91 —.70
Total carcass bone (lbs)* —47 32 L

1 Based on shrunk, sheared live weight.

2 This correlation 5 based on only one year's data involving 64 carcasses,

8 These should not be considered as predictors because they are as difficult and expensive o
ohtain as the percentages of ether extrace, lean, and bone.

The ratio of lean to bone was essentially independent of percent
ether extract. This means that muscular lambs can be lean or fat as can
nonmuscular lambs and apparently the various combinations occur about
equally often. The ratio of lean to bone was associated with the percent-
ages of lean and bone, but it had to be, because it was calculated from
the pounds of these tissues. The values were not high, however, The ratio
of lean to bone was not intended to be a measure that one would use to
estimate carcass composition. Rather, it was intended to be an index of
carcass composition.

More lambs are being slaughtered each year in this continuing study.
I is hoped that better measures than those reported herein will be found
or that two or more of these measures can be combined to give even
better estimates. The increased data will also permit a further evaluation
to determine whether the measurements that appeared best in this study
are still best when evaluated on separate independent carcasses.

Summary

The carcasses from 124 wether lambs were studied. One-half of the
lambs were sired by growthy, blackfaced (Hampshire or Suffolk) rams
and one-half by earlier maturing whitefaced (Dorser) rams. Further one-
half of the lambs by each sire were ﬂngle horn and reared lambs and the
other one-half were twins. The lambs were creep fed while numsing their
mothers; weaned at about 1) weeks of age; and [ull-fed o slaughter
weights of 100 pounds.

A comparison of the carcasses from the single and twin lambs indi-
cated that the slower early growth of the twin lambs due to a smaller milk
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supply was not associated with appreciable differences in carcass compo-
sitior. The twins were slightly fatter and had less bone.

The growthier blacklaced rams sired lambs that grew faster after
weaning and produced carcasses with more lean and bone than the lambs
from the whitefaced rams. Since the carcass composition values used
were percentages, the blackfaced lambs with more bone and lean auto-
matically had less fat than the whiteface lambs.

A study of the association of measures of growth with carcass com-
ponents (fat, lean, and bone) indicated low associations generally.
Lambs that were heavier at birth had less fat and more lean and bone in
the carcass when slaughtered than lambs with lighter birth weight.

The lambs that gained faster from birth to 10 weeks (those that got
more milk and for other reasons) had less fat and more bone than slower
gaining lambs. The lambs that gained faster from 10 weeks of age to
slaughter weight tended to have less fat, more lean and more bone than
the slower gaining lambs but the associations were all low.

Percent fat in the carcass was best estimated by wholesale cut fat
trim, loin fat trim or specific gravity of the hind saddle. The same mea-
sures were the best predictors of percent lean. Percent bone was best pre-
dicted by the weight of the cannon bones. None of the measures were
good enough as predictors to be classed as excellent but they were all
substantially better than some that are traditionally used such as loin eye
area, fat thickness at the 12th rib or wholesale cuts as a percent of the
live weight.

The study is continuing and it is hoped that better measures or better
combinations of measures will be found. Preliminary work with combi-
nations of some of these measures show real promise of imprmred pre-
dictability.

The Cumvlative influence of Level of Wintering
on the Lifetime Performance of Beef Females
Through Six Calf Crops

Larry Smithson, §. A. Ewing, L. §. Pope and D_ F. Stephens

The type of forage available to range beef cows during the winter
months dictates in many cases that supplemental protein and often sup-
plemental energy be provided to insure acceptable cow performance.

The amount of supplemental feed required is of economic impor-
tance in terms of feed cost as well as the ultimate influence on reproduc-
tive pf:rfurmanr:e and milk production of the dam.
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Several experiments have been conducted at this station which re-
late to this subject, and progress reports have been made periodically.
This report summarizes per?ormance of spring-calving cows wintered
al different levels from weaning through six calf crops.

Experimental Procedure

Omne hundred twenty weaner heifer calves were selected from the Ft.
Reno herd as experimental animals and started on tests at an average
ugc of approximately 8 months at weights of near 475 1bs. One-half of the
above number was started as weaner calves in the fall of 1957 and the
balance started as weaner calves in the fall of 1958. The heifers were al-
lotted to four fmupﬁ of 80 each on the basis of sire, dam's productivity,
age, grade and weight. The winter feeding program was started each
year in early November and was terminated when green grass was
ample in the spring around April 15.

The experimental treatments employed were designed to result in
selected winter weight change patterns as follows:

Lot 1 (Low). No gain the first winter as calves, with a loss of approxi-
mately 20 percent of fall weight during subsequent winters as bred
fermnales.

Lot 2 (Moderate). Gain of 0.5 1bs. per head daily the first winter
as calves, with a loss of 10 percent of fall weight during subsequent win-
ters as bred females.

Lot 3 (High). Gain 1.0 lbs. per head daily during the first winter
as calves, then less than 10 percent loss of fall weight during the sub-
sequent winters as bred [emales.

Lot 4 {Very High). Self-fed a 50 percent concentrate mixture during
the first winter as calves and during subsequent winters as bred females.

Omne-half of the females in Lot 4 were reverted to the moderate
level the fourth winter to study the effects of a very high level the
first three winters followed by the moderate level during subsequent
winters, This group from Lot 4 was designated as Lot 5 and will be
referred to as such in this Teport,

The daily level of winter supplemental feed consisting of cotton-
seed cake or cottonseed cake and ground milo was adjusted periodically
to produce, as nearly as possible, the weight change patterns outlined
above. The low level females were confined to dry lot during the early
part of each winter and fed wheat straw to initiate the desired weight
loss. After this initial period they were maintained on native tall grass
pastures during the winter with supplemental feeds as necessary to pro-
duce the desired weight change.

The females in all other treatments were maintained on native tall
grass pastures during the entire winter and fed the appropriate levels
of supplemental feeds. All animals had [ree-choice access to a mineral
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mixture consisting of twe parts salt and one part steamed bone meal
throughout the year. All groups were grazed on native pasture during
the summer months.

The heifers were exposed to bulls as yearlings and calved first as
2 year olds. Detailed records have been collected on weight change pat-
terns, skeletal development, reproductive performance, birth and wean-
ing weights of calves and milk production which was estimated period-
ically during the lactation period by a standard procedure which in-
volves weighing the calf before and after nursing.

Results

The results will be presented and discussed under separate head-
ings designated by the general types of observations involved.

Weight Change Patterns

The periodic weights observed during the study to date are shown
in Table 1 and designated as fall and spring weights. The sglring weights
in each instance were taken in early April, therefore, these weights
after the heifers were two years of age reflected weight changes from
fall to spring and include weight losses incident to calving and early
lactation. The rate of development of the heifers can be followed for
each treatment by observing the progressive weights for a given time
each year.

Using the successive spring weights taken at the beginning of
the grazing season to reflect the development patterns, the weights for
the first three respective seasons were: Low level, 462-571-667 lbs.; moder-
ate level, 569-679-829 lbs.; high level, 620-789-889 1bs. The weight change
patterns for the very high groups for this same period can be seen in
Table 1, however, the gains produced by this level are excessive and
may actually have a depressing influence on milk production.

The low level appears to be sub-optimum during the first four
winters' of the cow's life. Beyond this point of maturity, however, this
level has produced levels of productivity, expressed as pounds of calf
weaned per cow, that are comparable to the moderate and high levels.
A rate of development comparable to the moderate and high levels
during the first four winters appears to be more desirable than either
the low or very high levels practiced in this test.

The amounts of supplemental feed required for the various levels
each winter are shown in Table 2. The supplemental feed provided
the low level cows was fed typically from early Januwary to mid-April.
The other groups received supplemental feed from early November to
mid-April each year,

Survival

The data in Table 3 reveals the number of cows remaining after
six call crops, the percentage remaining in the herd and the reasons
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Table 1. Weight Change Patterns of Beef Females Wintered at Dif-

ferent Levels.
a
Lot No, 1 B 3 4 Very High ta
v Fourth Winter,
Wintering Level Low Maderate High HEI’?'I. Then Moderate
Calf Crop Age in
Number onths

7 Fall 473 472 475 488 457

12 Sprng 462 569 620 768 725

18 Fall 738 829 859 892 892

1 24 Spring a7l 679 789 1048 1085

30 Fall B48& 880 954 1084 1050

2 36 Spring 66T B29 &89 1182 1182

42 Fall 968 1037 1066 1197 1171

3 48 Spring BO7 934 991 1438 925

54 Fall 1103 1137 1155 1328 1079

4 60 Sprnng as0 943 1025 1566 915

66 Fall 1142 1186 1212 1430 1133

b 74 Bpring 8a7 930 1045 1627 928

78 Fall 1191 1240 1289 1480 1282

6 84 Spring 874 981 1132 1374 976

90 Fall 1146 1182 1262 1572 1172

Table 2. Supplemental Feed Provided Per Cow For Each Level of
Wintering During the Seven Successive Wintering Periods,

Treatment Lerw? Moderate? High? VHE VHM?
Mixed Mixed
Winter CS5C__ Miln C50 Milo  CSC Mila Ration Ration
1 32 39 275 259 389 732 3428 3428
2 59 36 310 136 356 640 4850 4990
3 33 258 a1 396 753 5160 5160
C50 Milo
4 38 223 29 89 643 6951 202 36
5 61 255 29 235 635 6154 248 —
6 a0 238 34 242 369 6371 262 62
CEC Milo
7 61 256 291 699 224 672" 252 __

L Supplemental fecds provided during a period of approximately |0 days from early January.

= supplemental feeds provided during a period of approximately 150 days from mid-November.

2 The cows on the very high level received 867 Ib. of mixed ration during the first month of
the seventh winter.

for removal. Cows were culled from the herd on the basis of health
or [ailure to conceive for two successive years. Percentage of cows re-
maining in the herd suggests cows on the high and very high levels are
exhibiting lower survival rates than those on the low and moderate
levels. With limited numbers of animals, however, strong conclusions
at this point do not seem warranted.

Productivity

Productivity of the beel cow involves both percentage calf crop
and weaning weight of the calves produced. Weaning wr_'fght, taken at
a given time, is a reflection of birth date, milk production and the
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Table 5. Reasons for Removal of Beef Cows Wintered at Different
Levels Through Six Calf Crops.
Lot Mo, 1 2 ] 4 5

Very Hi I_| (]
Fourth Winter

Winter Level Low Muoderate High Very High  Then Moderate
No. of Heifers started on test
a3 weaner calves (1957.58) 30 30 30 15 15
Mo, of cows remaining 25 76 24 11 12
Percent of cows
remaining— 83.4 86.7 80.0 73.5 &0.0
Cause for Removal:
Death
Calving Difficulty 1 5
Impaction of Abomasum 1
Brain Abcess 2
Uterine Infection 1
Cause Unknown 1 2
Culled
Open 2 Successive Years 1 4 1
Hardware Diseage 1
Poor Condition 1
Cancer Eye 1
Foundered 1
Uterine Prolapse 1
Tatal ] 4 i 4 ]

calves' ability to grow on the milk and other feeds consumed. Table 4
summarizes the long term performance of the cows in the different
treatment groups. It is ac{)parem that each higher level of wintering
from low to high has tended to result in earlier calving dates by about
one week. The very high level does not appear to have improved this
particular characteristic.

A graphic representation of the influence of level of wintering on
calving dates for each calf crop is shown in Figure 1. The differences ap-
pear to be rather consistent for the low, moderate and high levels for
the first four calf crops, however, the widest differences occur n the
case of the second calf crop. Level of winter feed appeared to have no
consistent effect upon calving date after the fourth calf crop. The
long term average birth weight of calves produced by the different
groups does not vary widely, The greatest differences observed in birth
weights were for the first calf produced by cows on the low level which
averaged about 10 Ibs. less than calves produced by the other groups.
After the first calf very slight differences appeared in birth weight
among Lthe various treatment groups.

The average weaning weights of calves for six calf crops (Table 4)
increase progressively from the low to high level. Weaning weights of
calves produced by heifers developed at the very high level are inter-
mediate with respect to those observed for the low and moderate treat-
ments. Figure 2 shows graphically the performance for all groups of
cows in this regard with marked difference occurring in the first two
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Table 4. Performance of Cows Wintered at Dilferent Levels Through
Six Calf Crops.

Tot e, [ T ] ] B
Very
i Luw Muoderate High High VHM
Mo, of heifers started on test
[1957-39) 30 30 50 15 15
No. of cow remaining
after six calf crops 23 26 24 11 12
Average calving date
(month/day) /16 /9 32 /4 374
Average birth wt., Ibs. 4 7 79 T4 77
Percent calf crop weaned
per cow bred 86.3 B7.0 86.4 Bi1.0 83.3
Total lbs, calf weaned
Non-correeted 57,765 66,675 4,145 28,280 31,060
Sex corrected 59,257 6E TE] 65,837 29,096 32,000
Age & sex corrected 60,171 67,601 64077 28,497 51,456
Average Ibs. of call weaned
Non-corrected 416 454 479 442 444
Sex corrected 426 468 491 455 458
Age & Sex corrected 433 460 478 445 449
Average milk production
[Ibs, daily) 10.4 12.0 12.2 10.3 10.3

Total supplement cost for the
seven wintering periods
(% per cow) 17.74 83.24 186.14 710.59 2498.94

calf crops. However, the difference narrows considerably beyond this
point. It is interesting to observe that the females developed at the
low and moderate levels have improved steadily throughout the period.
However, heifers developed at the high and very high levels appear to
reach a peak in pounds of calf weaned at the second calf crop and
more or less maintain this level,

It is also of interest to note that the females developed at the very
high level produced calf weights as high in the case of the second calf
as was noted for the same heifers for the Srd and 4th calf, while all
other females exhibited a rather steady improvement in weaning weight
to the 4th calf. This may suggest that age of dam correction factors that
are commonly used in selection programs may or may not be correct
depending on the level of heiler development practiced.

Figure % depicts the percentage calf crop observed for each of the
six calf crops and Figure 4 shows the pounds of calf weaned per cow
remaining in the herd at a given breeding season. This reflects both
percentage calf crop and weaning weight ol the calves produced. From
this the low level has a most pronounced depressing intluence through
the first three call crops after which time performance is comparable
to the moderate and high levels. The higher productivity associated with
the high level as compared with the moderate appears to diminish at a
consistent rate through the first 4 calf crops, however, differences ob-
served after the third calf are small.
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Figure 1. Influence of level of wintering on average birth date for suc-
cessive calf crops.
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Figure 2. Average wedaning weights (corrected for sex) of successive
calf crops produced by cows wintered at different levels.
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Figure 3. Influence of level of wintering on percentage calf crop
weaned, based on cows exnosed to bulls,

The cost of supplementation for the various groups is also shown
in Figure 4. Since rﬁ"m value of weaned weight is highly variable no at-
tempt has been made to outline the single most profitable program,
however, the feed costs reported or those that might be assigned by a
producer and the comparative weaning weight and value per cow
might be used to assess the value returned for increasing investments in
feed. On this basis it would appear that returns for supplemental feed
are most likely to favor the moderate level over the low level during
the winters preceeding the second and third calf crops. It seems likely
that the increased supplement cost for the higher level will be offset
by increased productivity unless the price of calves is extremely high
relative to feed costs.

Summary

The influence of level of wintering on the performance of beef
females through the first six calf crops 1s reported. The most marked
sustained influence of the low level of wintering appears to be reflected
in rebreeding performance as measured by average calving date. The
welghr. change pattern exhibited by the moderate level appears to be
consistent with both productivicy and economy of wintering. The weight
change characteristic of this level was a gain ol 97 Ibs. the first winter
as weaner calves with subsequent winter weight losses ol dppl’ﬂ)i]ﬂl:{ltljf
10-15 percent from fall weight including calving loss. Differences in cow
survival resulting from level of wintering are not conclusive at this
point but the trend favors the moderate level. Development and main-
tenance of the beef females at a very high level reduced productvity
below that observed for the more moderate levels. The results obtained
by switching cows from a very high to moderate level indicates that the
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Figure 4. Influence of level of wintering on pounds of calf weaned per
cow cnd supplemental feed cost prior to each calf crop.

damafe to milk producing ability occurs early in life and is not cor-
rected by lower levels after the third winter. Percentage calf crop was,
however, improved by this treatment.

The data presented for the individual yearly calf crops indicate
that rather than select a level of wintering for the life time of the cow,
consideration should be given to the life cycle feeding approach in
which hiﬁher levels are used during growth and development of the
female followed by lower levels after the cow has reached maturity since
the major influence of the various levels on cow productivity occurs
during the first three calf crops.

A Study of Some Factors Affecting Feed Intake
and Performance of Finishing Steers

Joe Hughes, 8. A. Ewing and L. 5. Pope

High concentrate rations have been accepted by many Southwestern
feeders as a suitable feeding program for finishing cattle. Associated
with feeding a high concentrate ration is a characteristic reduction in
total feed intake and in some cases a reduction in calculated caloric
intake when compared with conventional rations. Since capacity of the
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digestive tract does not appear to be a reasonable explanation for this ob-
served pattern of feed intake, interest is focused on more basic factors
which may limit feed and energy intake.

Several theories concerning the regulation of feed intake have been
proposed as a result of a series of studies. One of the main factors ap-
pears to be energy content or caloric density of the ration. Previous
work indicates that the animal possesses mechanisms by which it can
regulate energy intake when the fill or rumen load is not the limitin
factor on intake. Other factors include bulkiness of the ration, en
products of digestion and rate of passage.

A three-year study of some of the factors affecting feed intake of
ruminants was initiated at this station in the fall of 1962. To date, five
feeding trials have been conducted with steers to study the influence of
ration density, bulk, and caloric source on feed intake. Trials 1, 2 and
3 were reported in the 1964 Feeder's Day Report?, and the results of
Trial 4 were reported in the 1965 Feeder's Day Report®. Results of the
three-year study will be summarized in this report, and results of Trial
5 will be presented and discussed.

Three-Year Study

Milo served as the base grain for all rations used in the [ive
feeding trials, The conventional rations contained 20-30 percent cotton-
seed hulls, while the high concentrate rations contained 95 percent con-
centrate with 5 percent alfalfa meal as the only source of roughage.
These rations were modified by adding 5 percent stabilized animal tallow
in order o study the effects of caloric source. Density and bulk effects
were investigated by adding 16-20 percent sand and 13 percent inert
polyethylene resin. All rations were fed free choice in self feeders,

The values presented in Tables 1 through 4 are averages of the
number of comparisons indicated in the title of each table. Comparisons
were drawn from five feeding trials. Estimated net energy values were
calculated frem published values? Cutability scores are calculated esti-
mates of the percent yield of boneless retail cutsf,

HIGH CONCENTRATE vs. CONVENTIONAL RATIONS

Six comparisons of conventional and high concentrate rations are
summarized in Table 1. Considering the average value, total feed intake
was 2] percent greater with the conventional diet; however, daily con-
centrate intakes were similar for the two rations. Greater estimated
net energy intake and higher average daily gain were obtained with
the conventional ration, Feed efficiency expressed as total pounds of Feed
per 100 Ibs. of gain favored the high concentrate ration, however, the

! Oklahoma Agricultural Exp. Swatlon Misc, Pub. MP-74.

#Oklahoma Agricultural Exp. Station Misc. Pob. MP.76.

* Calculated from wvalues in Morrison's Feeds and Feeding, 22md Ed., Appendix Table 2.

* Calculated by the method of G.E. Murphey, D.K. Hallet, W.E. Tyler and ]G, Pierce. 1960
Estimating Vields of Retail Cuts from Beef Carcasses. ], Animal Sci. 19: 120400 (Absr.)
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Table 1. Comparison of High Concentrate and Conventional Rations
(Average of 3 comparisons)

Type of Ration
Conventional High Concentrate

No. of steers 16 16

Daily gain, lbs. 2,43 2,24
Daily feed intake, lhe. 27.87 21.99
Daily concentrate intake, lbs. 21.34 21.99

Est. daily net energy, megacal. 16,98 15.91
Tatal feed /100 Ibs. gain, Ibs. 1154 981
Concentrate/ 100 lbs, gain, Ibs, BB0 981
Carcass grade choige— choice—

amount of concentrates required per 100 pounds gain was 11 percent
less when the conventional diet was fed. No important carcass differ-
ences were noted.

Data from this comparison indicates that some roughage in the
diet may be necessary for maximum performance.

EFFECTS OF FAT ADDITIONS TO HIGH CONCENTRATE RATIONS

Results obtained when 5 percent stabilized animal tallow was
added to high concentrate rations are summarized in Table 2. The addi-
tion of tallow reduced total feed intake and slightly increased estimated
daily net energy intake. Average daily gain and feed efficiency favored
the high concentrate ration without added fat. The feed efficiency pat-
terns obtained in this comparison with high concentrate rations are op-
posed to results of fat additions to conventional rations. Most workers
report an improved feed efficiency when 4-5 percent animal tallow
is added to conventional finishing rations. Carcass grades and cutability
scores were similar for both rations.

The data indicates that estimated daily net energy intake may be
slightly increased by the addition of tallow to high concentrate rations;
however, average daily gain did not gl}aral]lel estimated net energy intake.
Since rate of gain was not increased and since carcass cutability scores
do not suggest important differences in composition it is doubtful if
calculated net energy intake is a reliable measure of actual net energy
consumption in this case.

EFFECTS OF SAND ADDITIONS TO CONVENTIONAL RATIONS

The results of four comparisons are summarized in Table §. It
appears that steers attempted to compensate for the sand additions by
increasing total feed consumption; however, considering the average
value, complete compensation for the nutrient dilution was not obtain-
ed. Daily concentrate intake and estimated net energy intake were
slightly higher for the conventional ration without sand. Feed efficiency
and daily gain alse tended to favor the ration without sand.

Undoubtedly, sand acted as an energy diluent, and steers attempted
to compensate for the dilution by increasing total feed intake. Improved
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Table 2. Comparison of High Concentrate Rations With and Without
5 Percent Stabilized Animal Tallow (Average of 4 comparisons).

Type of Ration

High High Concentrate
Concentrate 4+ Tallow
No, of steers 19 20
Daily gain, lbs. 9 49 .33
Daily Feed intake, 1bs, 21.68 20.98
Est. daily net energy intake, megeal. 15.85 16.58
Total feed/ 100 Ibs. gain, 1bs. BE4 a0
Carcass grade Good+ Choice—
Cutability score, percent 49.57 49 54

Table 3. Influence of Ration Density Increased by Sand Additions.
{Average of 4 comparisons).

Type of Ration
Conventional

Conventional + Sand
MNo. of steers 15 15
Daily gain, lbs, 2.53 239
Daily feed intake, lbs 27.21 31.58
Daily concentrate intake, lbs. 21.05 20.17
Est. daily net energy intake, megcal. 16.51 15.92
Total feed/100 Ibs. gain, lbs. 1086 13353
Concentrate,/ 100 Ibs. gain, lhs. a36 831
Carcass grade Good<4- Good 4+

feed efficiency due to physical stimulation of sand on the rumen lining
is not evident in this data. In regard to the rations used in this com-
parison, it appears that density per se is not a limiting [actor in feed in-
take of ruminants.

EFFECTS OF INERT BULK ADDITIONS

Data from inert bulk studies are presented in Table 4. Daily feed
intake increased when 13 percent inert polyethylene resin was added
to a high concentrate ration. Complete compensation for the nutrient
dilution was not obtained since daily concentrate intake was higher
for the ration without added polyethylene. Both daily gain and feed
efficiency épau.nds of concentrate per 100 lbs. gain) favored the ration
with added inert bulk. The feed efficiency pattern obtained with inert
bulk additions was very consistant throughout the three-year study, To
illustrate this consistancy, the feed elficiency values for six comparisons
are also shown in Table 4. In comparing the average values, added poly-
ethylene improved feed efficiency (pounds of concentrate per 100 lbs,
gain) by 13 percent. A possible explanation for this improvement is dis-
cussed in another section of this report. Carcass grades and cutability
scores were almost identical for both rations.
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Table 4. Influence of Inert Bulk Additions to a High Concentrate
Ration (Average of Six Comparisons)

Type of Ration

High High Concentrate
Concentrate + Polyethylene
Mo. of steers 29 20
Draily gain, lbs. 2,48 263
Dhaily feed intake, Ibs. 21.03 23,40
Daily concentrate intake, lbs. 21.03 19.48
Calculated daily net energy intake megcal, 16.20 15.07
Feed//100 lhs. gain (including polyethyvlens) 837 B3
Concentrate/100 lbs, gain, lbs.
6 comparisons
1 942 718
2 an1 796
3 785 720
4 990 768
5 745 7ia
[ 780 720
Average B37 742
Clarcass grade Cholce— Choice—
Cutability score, percent 4952 49.40

Data from this comparison indicates that improved performance
was obtained when a limited amount of bulky material was added to
a high concentrate ration. It appears that some bulk may be necessary
for the most efficient utilization of concentrates.

Trial 5 Experimental Procedure

The final trial of a three-year study of factors affecting feed in-
take of finishing steers was initiated in the spring of 1965. Forty yearling
Hereford steers were fed a conventional ration for two weeks, after
which time 12 hour shrunk weights were taken. The steers were then
assigned on a basis of weight to eight groups of five animals each,
Groups were then randomly assigned to treatment so as to provide 2
replicate lots for each of four experimental rations. The rations were

BE-High concentrate ration (9% percent concentrate)

C-High concentrate plus 15 percent polyethylene flufl as a
source of inert bulk.

D-High concentrate with 5 percent stabilized animal [at

E-High concentrate with 5 percent stabilized fat plus 13 per-
cent polyethylene fluff,

-

Percent composition of the rations is presented in Table 5. These
rations were fed free choice in self feeders for 115 davs. Steers were
kept in paved lots bedded with sand. Water and loose salt were avail-
able at all times. Incerim weights were taken and total feed consumption
for each lot was determined at 2l-day intervals. Twelve-hour shrunk
weights were taken at the end of the irial, and carcass data were ob-
tained at a commercial packing plant.
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Table 5. Composition of Rations Fed in Trial 5.

B C 1] E

High High High High
Concenirane Comcentrate Concentrate Concentrate
Ration + 13% paoly- + 5% fat + 5% [t
Rati-n type ethylene? + 13% poly-
ethylene
Ingredients, percent
Steam rofled milo 87.00 Same as 80.70 Same as
Cottonseed meal 3.00 E plus 4.00 D plus
Alfalla meal 5.00 300 1bs. 5.00 300 Ibs.
Urea (80 Polyethylene 1.10 Polyethylene
Molasses 3.00 Added to 3.00 Added to
Stabilized animal tallow 1 ton feed 5.00 1 ton feed
Salt 0.50 0,50
Caleium carbonate 0.65 0,65
Vitamin A premix 0.035 0.03
Trace mineral premix 0.02 0.0z
Calculated net cnergy®,
megacalorie/1hs. .73 054 0.79 0.69

1 The nBJy!‘I.h&'!Ent [ufE used as a source of inert bulk was supplied gratis by EI. Du Pont de
MNemours and Co., Inc, Wilmington, Delaware,
* Cabeukated from Morrison's Feed:s and Feeding, 28nd. Ed., Appendix Table 2.

Results

A summary of the results appears in Table 6. Values represent an
average for the replicate groups on each ration,

FEED INTAKE

Addition of inert bulk to high concentrate rations with or without
added fat resulted in increased total feed intake. However, complete
compensation for the bulk additions was not obtained since the quantit}r
of nutrient intake by steers on rations C and E did not equal the nutrient
intake of steers on rations B and D respectively. As a result, higher daily
concentrate intakes were obtained with steers consuming rations without
added inert bulk.

The addition of tallow to the rations resulted in an increase in
total daily feed consumption and a corresponding increase in calculated
energy intake. The added energy intake was apparently not utilized el-
ficiently since feed conversion was depressed by the fat addition.

DAILY GAIN

The average daily gain obtained with the high concentrate ration
(B} was exceptionally good. The depression in gain observed on the
high concentrate ration plus fat (I}) cannot be explained since no diges-
tive disturbances were noted. The average daily gains lor the two rations
containing inert bulk (C&E) were essentially the same. Similarity of
gains by steers consuming rations containing bulk was alse noted in
Trial 4.
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Table 6. Summary of Results of Trial 5.

B C o E

High High High High
Concentrate Concentrate Concentrate Concentrate
Ration + 13% paly- + 5% Fat + 5% Fat
TI'ype of Ration ethylene + 13% paoly-
cthylene
No. of steers & 10 10 10
Initial wt., Ibs. 683 G4 670 679
Final wt., lbs. 996 980 954 a0
Ave, daily gain, lbs. (113 da.) 277 2.63 2.56 266
Taotal daily feed intake, lhs, 21.11 21.74 22.56 2290
Draily concentrate intake, lbs. 21.11 18 92 22.56 19.92
Estimated daily net encrgy intake,
megacalories 15.45 13.85 17.82 15.74
Total feed/100 lhs. gain, lbs. 65 B26 880 a6l
Concentrate/100 1bs, gain, Ibs. 763 719 880 749
Carcass data®:
Ave. carcass wt., lbs. G618 598 396 596
Diressing percent 61.9 60.9 62.0 608
Rib eye area, sq. in./cwt. carcass 1.78 1.88 1.88 1.80
Fat cover, in./cwt. carcass 0106 0,106 0106 .104
Cutability score percent 49.5 50,0 409 49.6
Carcass grade High Goed Low Choice Low Choice High Good

! One steer was removed due to weight loas and chronic stiffncss
=A;ppr\e=:;tlﬁn is extended to Maurcr-Newrer, Arkansas City, Kansas, for cooperation in obtaining
carcass data.

FEED EFFICIENCY

Most published data indicates that approximately 7-8 percent im-
provement in feed efficiency can be expected when 5 percent fat is added
to conventional rations. The depression in feed efficiency obtained
wilhlraciuns containing fat (D&E) is not in agreement with results of
Trial 4.

Addition of inert bulk greatly improved utilization of the con-
centrate portion ol the rations, Improvements in feed efficiencies between
rations B and C and between rations D and E were 6 and 14 percent
respectively.

The specific action of bulk per se is not clear. Bulk may aid in main-
taining a normal condition within the rumen and thus facilitate absorp-
tion of volatile fatry acids (VFA), When natural roughages such as
cottonseed hulls and alfalfa hay are added to concentrate diets, the con-
centration of acetic acid in relation to the concentration of propionic
acid increases in rumen fluid. Results of VFA analyses of rumen fluid
samples from steers in this trial indicate an increase in the molar per-
cent of propionic acid in steers consuming rations containing polyethy-
lene, Since propionic acid is more efficiently utilized for body gain
than acetic acid, this may be a partial f_"x]:ilanaticun for improved feed ef-
ficiency with rations containing polyethylene. On the other hand, the
polvethylene resin used is relative]}' inert, and the mode of action of the
material is thus diflicult to explain. Further studies are needed to
elucidate the possible effects ol inert bulk,
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Summary — Trial 5

The effects of fat additions to high concentrate rations were studied.
The influence of bulk per se was evaluated by using polyethylene fluff
as an inert bulk.

The addition of fat to a high concentrate ration increased daily
feed and estimated net energy intake. Average daily pain favored the
high concentrate ration without fat; however, gain did not necessarily
parallel estimated net energy intake. The addition of inert bulk to
high concentrate rations resulted in improved utilization of the con-
centrate portion of the diet.

Three Year Study

The effects of ration density, caloric source and bulk on feed in-
take of ruminants were investigated, Conventional and high concentrate
rations were modiflied by sand, tallow and inert bulk additions.

Both feed and energy intakes were reduced when a high concen-
trate ration was compared with a conventional ration. Data indicates
that some roughage may be necessary for maximum performance.

Tallow additions to high concentrate rations reduced total feed in-
take and slightly increased estimated net energy intake. The addition
of sand to conventional rations resulted in increased total feed con-
sumption. Intake of nutrient material approached that of a similar
ration without sand.

An increase in daily feed consumption was noticed when polyethy-
lene resin (inert bulk) was added to high concentrate rations. Daily gain
and feed efficiency favored rations with added polyethylene. It appears
that limited bulk may be important in the most efficient utilization of
the concentrate portion of rations used in this study. Cost of the inert
bulk material prohibits commercial use at the levels reported.

Weight Loss Patterns of Beef Cows at Calving
5. A. Ewing, Larry Smithson, Drwight S!ephﬁns and Dervald McNutt

It is ber:ﬂmlng common practice Lo make leeding program recom-
mendations for wintering beel cows on the basis of weight change pat-
terns rather than a given quantity of feed. This approach has the ad-
vantage of making research resulis concerning the relationship between
level of feeding and productivity, applicable to a wide variety of con-
ditions. It is then the responsibility of the producer to evaluate his
J'ceding or supplementation program under a particular sei of conditions.
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The recommendations arising from several years of research work
at the Ft. Reno 5tation have been expressed in terms of winter weight
change patterns for spring calving beel cows from fall thruulgh calving
and up to the time that spring grass is ample. In a program of this type,
it is important to anticipate weight loss at calving time in order to de-
termine the level of gain that may be appropriate up to calving to
prevent excessive total weight losses. Due to the wide differences in
opinions as to the amount of weight loss at calving and the limited
amount of data available, detailed records have been maintained on a
group of cows to more clearly define this weight loss pattern at calving
and evaluate the degree of variation encountered.

Procedure

Thirty-two, spring calving, mature Hereford cows were maintained
on native tall grass pastures at the Ft. Reno Station for this study during
the winter of 1964-65. The cows had ample native pasture available and
were fed an amount of supplemental feed comparable to that of the
moderate level practiced in project 650, described elsewhere in this
publication. The level of supplement used in this particular winter
trial averaged 1.56 lbs. of cottonseed caks daily in addition to free
choice mineral consisting of two parts salt and one part steamed bone
meal, The weights reported are those taken individually in the fall and
at 14 day intervals until calving time appmached. Weights were also
obtained within & days before calving for each cow and then again
within 1 day after calving. After this the cows were worked back into
a 14 day weighing schedule which continued for 168 days after calving.
At this time the cows had returned to the weight recorded the previous
fall. All weights were taken after a 12 hour shrink period without feed
and water,

The data were summarized as averages for cows having heifer calves
and those having bull calves as well as averages for all cows, involved
in this test. Standard deviations were determined for certain observa-
tions.

Results

The results of this study are summarized in Table 1 and Figure 1.
The average weight loss at calving of all cows involved in the study,
was 129 lbs. with a standard deviation of 29.6 lbs. The average birth
weight of all calves was 75 Ibs. and this weight made up 58.1 percent
of the total weight loss at calving time.

The weight loss al calving expressed as a percentage ol cow weight
just prior to calving averaged 15 percent. This would indicate that a
wintering program devised to result in an approximate 15 percent loss of
fall weight through calving to spring would need to involve a level of
feed to maintain fall weight with very little added weight loss after
calving until spring grass is ample. In this particular study, the weight
change pattern from fall through calving until 28 days post partum was
approximately 17 percent loss of fall weight. This appears to be an ac
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Table 1. Weight Change Patterns of Range Beef Cows With Weight
Loss At Calving And Birth Wt of Calves.

Time of Cows having Cows having Average of
Weighing Bull Calves Heifer Calves All Gows
Fall Wt. (11-20-64) 1040 991 1014
Days before calving:
56 1049 1021 1035
432 1028 1005 1016
2B 1015 985 999
14 1014 a0 991
i 1010 960 583
Diays after calving:
1 875 B35 854
14 862 824 B41
28 833 827 &40
42 873 Bl B4
3 899 835 865
0 938 B56 894
B4 969 gan 927
L] 9491 918 952
112 1002 944 a7
126 1026 948 986
140 1052 Lt 998
154 1050 981 1013
168 104 989 1014
Birth wt., lbs. 79 71 75
St. Dev., lbs L i 9.5
Cow Wt, loss
at Calving,, lbs. 154 125 129
At Dev., lbs. —— i 29.6
Birth Wt. as a
percent of Cow wt, loss  38.9 56.8 38.1

Cow Weight Loss
at Calving as a persent

of pre-calving wt. 13.2 13.0 13.1
] o
=
apl- 129 % 9.5 Lbs.
A0
1 1 1 1 1 I I 1 1 I | I 1 1 1 I 1

T e
Fall e &6 42 28 14 0O 4 28 42 S5 TO B4 S8 IR2 126 MO IB4 [6B
L s _ 5
Doys Before —— Days Adter Colving =

Calving

Figure 1. Weight change pattern of range beef cows through calving
{line represents overage cow weight).
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Advantages of Bermudagrass

One real advantage is that with proper management it has an
extremely high carrying capacity. With native pastures a year-round
stocking rate of one cow unit for every eight to ten acres is recommended
in the tall grass areas of Oklahoma. Bermudagrass on the other hand
will carry a cow unit to every two to three acres il adequate moisture
and fertility are available. Another definite advantage of bermudagrass
is its ability to respond to fertilization. In fact, it must be fertilized or
it will not produce satisfactorily. Due to the rapid growth rate it is
possible to graze bermudagrass and harvest one or more hay crops dur-
ing the same growing season without damaging the stand,

Problems Associated with Bermudagrass

UOne of the first problems observed concerning bermudagrass has
been the lack of satisfactory gains during the last half of the growing
season. This has been more pronounced with stocker steers than with
nursing calves because of the ability of the cow to draw on her body
reserves when feed is in short supply or poor in quality. The apparent
drop in nutritive value around mid-summer is not clearly understood
and is probably due to a number of things. First, we know that as the
grass matures and summer progresses the percent of lignin increases,
Furthermore, studies have shown that generally as the percent lignin
increases the dry matter t]i%gEb'Lihilil}' of the plant decreases (8). Second-
ly, there is evidence which indicates that cartle consume much less
grass as il matures and as temperature increases.

In short, cattle pmbahly gain poorly in middle and late summer
simply because they don’t eat enough grass. The apparent reduction in
forage intake is probably due to a combination of factors. We know that
a feed of low digestibility will remain in the digestive tract longer than
one that is highly digestible, thereby reducing the total amount of feed
that can be consumed. Low intake may also be due to reduction in
palatability of the forage as a result of chemical or physical changes in
the plant brought about by high temperatures and for longer periods of
daylight. Furthermore, an insufficient supply of grass will certainly
cause an abnormally low consumption of forage.

Some cattle pt'mluc:::rs have observed a higher incidence of I)l'eeding
|th:bll:n15 with cows on bermudagrass than on native grass. Some [eel
that reproductive problems are associated with a nutrient deficiency
in the grass or possibly a buildup of harmful compounds resulting [rom
heavy fertilization. Although these are possibilities, it is much more
likely that any breeding problems observed on bermudagrass are due
primarily to lack of feed intake rather than harmlul materials or nu-
trient deficiencies in the lorage.

Many bermudagrass pastures in Oklahoma are inadequately Terti-
lized or not fertilized at all resulting in low lorage production. In addi-
tion, many livestock producers consistantly overstock bermudagrass
Further agravating the problem of insufficient forage. Inadequate in-
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take may also occur if forage quality is so low that it is low in palatability.
Grass that has been allowed to make seed heads and rank growth will
be less palatable as well as lower in digestibility and will therefore be
low in productive value.

Internal parasites are a greater problem with cattle on bermudagrass
than on native grass because of stocking rate and height of plant. As
we increase stocking rate we also increase the buildup of internal para-
site eggs in the soil and on the grass. Thus, if we increase stocking rate
from one cow o ten acres up to one cow to two or three acres we should
expect a significant increase in the parasite level of the pasture. In
addition to a higher level of parasite eggs the problem is further com-
plicated by the fact that bermudagrass is a shorter plant than native
grasses and consequently cattle must graze closer to the soil, hence
increasing the probability of picking up parasite eggs.

Management of Bermudagrass

Although bermudagrass is a hardy plant that can survive under
severe abuse, it will not produce satisfactorily unless it is properly and
carefully managed. One ol the first requirements is that we must fertilize
in order to achieve satisfactory performance. The amount and kind
of fertilizer depends largely upon the fertility level of the soil. Since
it is such a heavy user of nitrogen this is the element with which we
should be most concerned. Assuming adequate levels of phosphorus and
potassium are provided we should plan to add 100 to 200 pounds of
nitrogen per year unless it is overseeded with a legume,

It has been estimated that a pood stand of legumes will provide
approximately the equivalent of 100 pounds of nitrogen. The [orm in
which nitrogen is applied has no appreciable influence upon elficiency
of utilization, Response to nitrogen lertilization may be achieved any
time during the growing scason that there is adequate moisture. In
general, it is recommendled that at least 50 pounds of nitrogen be ap-
plied per acre at the time the grass begins to "green up” in the spring,
Therealter, nitrogen should be applied according to soil moisture and
the need lor grass. If a hay crop is to be harvested and high yield is
desired it is well to apply nitrogen about 2 month ahead of the planned
cutting time. The entire summer allowance of nitrogen may be ap-
plied in one application if the grass is to be made into hay or divided
into two or more applications when used lor grazing in order o main-
tain lorage quality and provide a unilorm supﬁly of grass throughout
the growing season. When irrigation is available nitrogen should be
apphied just prior to irrigation,

Strict management ol grass and cattle is .'Ll:-mlutr:]}' necessary for
satislactory beel production on bermudagrass. It should be kept at a
ht‘ighL of live to eight inches to maintain a high qu:tlhy forage for

razing, If a hay crop is 1o be harvested it should be allowed to grow
Elr a period of about four weeks or to a height of 15 1o 18 inches (1,4).
In order to maintain high quality forage thmuglmut the growing season
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it is best to stock pastures heavily for a short period of time then rotate
cattle to another pasture. One system which has been used satisfactorily
is 1o graze five days and let the pasture rest for about 15 days to allow
for regrowth. In order to encourage uniform grazing it is advisable to
clip pastures to remove rank growth and use a drag to scatter manure
piles after each grazing period. Any time a pasture gets too rank for
good grazing it should be clipped or mowed for hay.

Wintering on Bermudagrass

Studies are currently being conducted at this station 1o determine
the kind and amount of supplement to feed cows during the winter.
Preliminary results indicate that cows wintered on bermudagrass pas-
tures should receive about the same kind and amount of supplemental
feed as on native grass. Although bermudagrass is generally higher in
protein content throughout the growing season and even in the winter
than native grasses, there is a definite need for protein and phosphorus
supplements during the winter months.

Suggested Use of Bermudagrass

It appears that bermudagrass is better adapted to a cow-call opera-
tion than a stocker-feeder program. Although stocker cattle gain well
on bermudagrass early in the growing season their gains are normally
poor alter July 1. Cows on the other hand can maintain weight and
continue to produce enough milk for adequate growth of calves (2).
Preliminary work at Alabama indicates that creep-feeding calves on
bermudagrass may be advisable during the latter part of the growing
SCASON.

It is not advisable to plow up good native grass and establish ber-
mudagrass because of the high establishment and maintenance costs
involved. A program of pasture management in which bermudagrass is
used in connection with native grass as a part of the total pasture pro-
gram seems advisable. Bermudagrass is at its peak in nutritive value
during the months of April, May and June. These are the months when
native grasses are restoring nutrient reserves in the roots and are harmed
most by heavy grazing. Thus, if cattle were put on bermudagrass during
this period and native pastures allowed to rest until about July 1,
native pastures would have a chance to get ahead of the cattle, thereby
increasing the carrying capacity of the native pastures. Alter cattle are
turned in on native pastures the bermudagrass pastures then could be
made inte hay or used to carry dry cattle for the remainder of the grow-
ing season. Sulficient growth of bermudagrass could be retained lale
in the summer to provide winter grazing. If bermudagrass is the primary
or only pasture grass it can be used effectively and profitably under
proper [lertilization, rotational grazing, parasite control and feed sup-
Mlementation practices,
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Summary

Presently Midland is the variety of bermudagrass best suited for
most sections of Oklahoma. Bermudagrass has a much higher carrying
capacity and a greater ability to respond to fertilization than native
grasses but appears to be less palatable. Although individual animal per-
formance is often 10 to 15 percent less for cattle grazing bermudagrass
compared to native grass, the per acre weight gains may be four to five
times greater on bermudagrass, Fertilization is absolutely necessary for
satisfactory performance on bermudagrass. Although irrigation can in-
crease forage and beel production significantly it is not necessary in
most sections of the state [or satisfactory production. Management of
bermudagrass is the key to its successful use. If good native grass is
available it appears that an integrated pasture system in which bermuda-
grass is used in conjunction with native grass is advisable,
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The Value of Cottonseed Meul, Fish Meal and
Urea in Milo Rations for Fattening Calves*

Raobert Totusek, Robert E. Renbarger, George A, B, Hall and
Allen D, Tillman**

Many cattle feeders are located in a “one grain area”, due to avail-
ability and price of grains. This is true in much of Oklahoma and the
Southwest, and the “"one grain” in this area is milo. One of the serious
weaknesses ol milo is its poor [eed elliciency, which is often 1020} percent
poorer than that of corn and barley, Attempts to improve the utiliza-
tion of milo through supplementation are continuing at this station,

* The weea usedd in this stedy was generouwsly provided  theoungh the ourtesy of D L. B Craig,

Julun Dheere Chemical Company, Tulsa, Utlaﬂnnm.

**The assistance and cooperation of 13 F. Stephens in Lhe costieluet of the war, B L. Willlam awd
5 A, Ewing in making catthe avallable, and Paul Brackelsburg In providing coreass data are
gratefully acknowledged.
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Since the protein in milo is less readily soluble than the protein
in corn, a readily soluble source of supplemental nitrogen (protein)
might enhance the utilization of milo. Urea is a readily soluble source of
nitrogen. It has been known for many years that fatlening cattle utilize
urea rather efficiently as a substitute for protein, and recent research
at the lowa and Indiana stations has demonstrated that almost all of
the supplemental nitrogen in a corn ration can be in the form of urea.
However, a previous trial at this station indicated that 100 pereent re-
placement nrmttﬂnsﬂed meal with urea resulted in lowered feed intake,
rate of gain, and feed utilization®. The trial reported herein was con-
ducted to determine the most optimum level of substituting urea for
natural protein at levels lower than 100 percent.

Another objective of this trial was to compare fish meal with cotton-
seecl meal as a source of sup%}[ememal protein in milo rations. In a pre-
viously regorr.erl pilot trial fish meal promoted greater daily gain and
better feed elticiency than cottonseed meal. The protein of fish meal is
of relatively low solubility. It is possible that a combination of fish
meal and urea, with low and high nitrogen solubilities, might improve
the utilization of milo, Furthermore, in the previously mentioned re-
search a complex vitamin-trace mineral supplement improved perform-
ance of cattle receiving urea as the only source of supplemental nitrogen.
Since fish meal is a richer source of certain vitamins and trace minerals

than is cottonseed meal, fish meal might enhance the utilization of a
high urea ration.

Procedure

Sixty-lour Hereford steer calves with an average weight of approxi-
mately 525 Ibs, and an average age of 8 months were obtained from the
Experiment Station herds. They were divided into eight uniform lots
primarily on the basis of sire and weight. The feeding period was 161
days long, from November 5, 1964 to April 15, 1965. Initial and final
weights were based on an average of two weights taken after the calves
were without feed and water for 16 hours. After the conclusion of the
leeding trial the calves were shipped to Arkansas City, Kansas, for
slaughter. Carcass data were obtained after a 48-hour chill.

The ingredient makeup of the rations is given in Table 1. Milo
was finely ground through a hammer mill with a 3/16 inch screen.
Rations 1-4 contained cottonseed meal, Rations 5-8 fish meal. Rations
I and & contained no urea, In the remaining rations, the following per-
centages of natural protein supplement were replaced with urea:
Rations 2 and 6, 25 percent; Rations 3 and 7, 50 percent; and Rations
4 and 8, 75 percent. The urea was added at a level o provide 25 percent
more nitrogen than the amount in the natural protein which it replaced
to compensate for its expected lower utilization. Milo was increased in
each case as the level of natural protein was decreased. Levels of bone-
meal and monosodium phosphate were varied in an attempt 1o equate

1 See Okin. Agr, Exp. 5ta. Mis. Pub, MP.76, PG0.
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Table 1. Ingredient Makeup of Rations

Lawt ol ration 1 1 '] 1 L 5 [ T &
Matural pratein

SCAUFCE Cottonseed _mieal _Fish meal ez
Level of urea, i [} 25 El] 5 [ 25 5l 75
Milo ([inely

grounnd } (3.6 65.5 67.4 69.3 67.7 68.6 69.5 0.4
Cottonseed meal* 10.0 7.5 3.0 2.5 ik dovhe el LED
Fish meal® R R N I 6.4 4.8 3.2 1.6
Urea® 0 0.5 1.0 1.5 0 0.5 1.0 1.5
Alfalfa hay

[ground) 10.0 10.0 10.0 10.0 10.0 10.0 10,0 10.0
Cottonseed hulls® 10,0 10.0 10.0 10,0 1000 10.0 10.0 1000
Maolasses,

blackstrap 5.0 5.0 5.0 3.0 50 5.0 5.0 5.0
Salt 5 5 B 3 " i, ] ]
Bonemeal 5 5 20 ] e 2 B A4
Monosodium

phoaphate s i A 2 3 P 5| 2
Ammonium

chloride A 4 A4 K 4 A 4 4
Total 100,00 100,43 (LL1XI] [ong 1000 100.0 100,0 1000
Vitamin A® -+ — + + % + + AT
Aureomycin® e 4 - - 4 -+ + +

1 Imdicates the percent of sopplemental protein replaced with wrea. The urea was addedl 8t a2
level to provide 25 pereent more oitrogen than the amsunt in (he natural protein which it replaced.
241 percent prodein, “Cold proces'.

264 percent protein, herring meal foom Nova Sootia.

+ Feed grade urea containing 42 percent nitrogen.

S Cottonseed hulls Fed indtially ot a level of 3 percent, then reduced w0 20 percent and 1 peroent
over @ four week period. Mile wis increascl as cottonseed holls were decreased.

S Inclhcled at o level of 10K LU fb. of ration.,

TInchuded at a level nf 8.5 mg/lh, of ration.

calcium and phosphorus levels among rations. Ammonium chloride was
included in all rations o miminize the occurrance of urinary caleuli,
andd vitamin A and aurcomycin were added to all rations. No hormones
were used.

Proximate, calcium and phosphorus analyses of milo and the eight
rations as fed are 1)1*esenteﬂ in Table 2. The basal cottonseed meal and
fish meal rations (Rations 1 and 5) were formulated to contain 12 per-
cent protein, on the assumption that the milo contained 8.5 percent pro-
tein, The feed analyses, available near the completion of the trial, showed
that the milo contained an average of 10.4 percent protein. Consequent-
ly, all rations were higher in protein than anticipated.

All rations were self-fed throughout the leeding period. Each lot of
calves had access to ample area in an open shed and an outside lot, and
water (warmed in winter) was available at all times,

Results and Discussion

Feedlot performance, for each of the eight lots, is shown in Table 3.
The substitution of urea for 25 or 50 percent of the cottonseed meal
resulted in the highest leed intake and lastest gains among the lots
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Table 2. Chemical Composition of Feeds (Percent)
Diry Crude Ether Crude N -Frma

Feed matter Ash protein  extract Filaer exiract Ca. r.
Milo 91,56 1.7 10.4 3.5 2.6 734 0.37 0.31
Ration no. 1 92.07 4.2 15.0 33 9.7 599 0.39 (.44
Ration no, 2 91.64 4.3 15.2 3.3 949 58.9 0.4% 0.40
Ration no. 3 9128 4.5 155 3.3 13.1 54.9 0.35 0.46
Ration no. 4 91.81 4.2 16.0 3.0 10.9 57.2 0.48 0.4
Ration na. 3 92.10 4.0 15.0 33 10,6 38,2 0.41 (.58
Ration no. & 91,66 4.3 15.4 3.4 13.0 55.5 .46 0,39
Ration no, 7 92.19 4.5 15.8 3.9 14,8 57.2 046 .42
Ration no. B G098 4.1 16.4 4.5 9.2 568 .45 0.4)

Table 3. Feedlot Performance, by Lot (161 days, 8 steers per lot)

Lat and rmation no. 1 2 3 4 5 i 7 8
Martural protein souvce Cottomseed meal Fish meal
Level of weea, % Ik 25 &l N Bl T

Av. initial wt., Ib. 522 6 325 522 525 226 326 522
Av, final wt., b, BO4 430 933 ang 923 009 922 844
Av. daily gain, 1b. 2.52 2532 253 218 248  2.39 247 .25
Av. daily feed, lb, 19.5 20.6 21.2 18.7 2.5 19.5 19.8 17.5
Feed/cwt, gain, Ib. 8372 818 B30 820 528 807 801 775

receiving cottonseed meal, while replacement of 75 percent of the cotton-
seed meal resulted in a small decrease in feed intake and a rate of gain
comparable to the all cottonseed meal group (Ration 1). Differences in
feed efficiency were small. The pattern among the fish meal lots was less
clear, although substitution of urea for 75 percent of the fish meal re-
sulted in a daily gain which was the poorest of the fish meal lots, and
considerably lower than the all fish meal group (Ration 5). There was
a tendency for feed intake to decrease and feed efficiency to improve as
the level of urea substitution for fish meal increased.

Slaughter and carcass data for each of the eight lots are given in
Table 4. Differences in all carcass traits which were measured were
very small, although the calves fed the 75 percent levels of urea (Lots
4 and 8) tended to produce carcasses which had less fat cover and graded
lower than calves fed lower levels of urca.

Feedlot performance and carcass data are summarized by treatment
in Table 5. Cottonseed meal and fish meal (Comparison 1 in Table &)
produced almost identical results. Cattle which were fed fish meal were
slightly more elficient, but all other comparisons were very similar if
not identical. Comparison 2 in Table 5 combines cottonseed meal and
fish meal lots according to level of wrea replacement. The results indi-
cate that rations containing urea at levels of 25 and 50 percent replace-
ment were comparable o the natural protein rations. Rate of gain and
feed efficiency were actually better at the 50 percent urea level than at
the 0 and 25 percent levels, but differences were very small. The 75
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Table 4. Slaughter and Carcass Information, by lot (8 steers per lot)

Lew amd ration ne., 1 2 4 4 |3 [ il B
Natural protein source Cottonseed meal Fish me=al o
Lavel of urea, % 1] 25 T Th K] 5 50 15
Diressing %% 610 610 606 6DB 6D GlE 616 6O
Carcass grade® B 103 9.9 a8 100 100 9.6 8.9
Ribeye area, sq. in® 104 108 108 108 107 108 103 108
Fat cover, int* F2 it Kt .63 .6 it 70 Bilid
Cutability, %o
Clarcass basis® 9.1 496 50.0 504 500 500 449.1 0.8
Live basis” 300 303 3035 306 3035 308 302 306
Found vicld, %
Carcass hasis’ 218 214 218 224 218 219 24 220
Live basis® 13.3 13.1 13.2 13.7 13.3 135 13.1 13.2
1 Calculated oo basis of shrunk Fr, Reno live weight and chilled carcass weight.,
SUSDA  carcass grade converted 19 following nwmerical designationa: ligh prime — 15, average
prime — 4, low prime — 1% high choice — 12, average choice — 11, Inw choice = 14, high

d — 9, average goml — 8, low good — 7.

# Determined by measurement ef tracings of ribeye,

4 Average of three measurements detevmined on tracings of the ribeve

S Cabculated ax follows: percent of carcass as boneless trimmed  retail ool fram the four major
wholesale cuts = 61,84 (fac thickness) — AG2 (percent kidney fat) < 740 {ribeye area) — K08
fearcass weight).

= pimmeed retall cot yield as determined in footnote 5 multiplied by dressing percent,

Trrimmed rouml expresed as percent of chilled carcas weige,

# Percent round as determined in fevnote 7 moltiplied by dresing percent.

Table 5. Feedlot Performance and Carcass Information, by Treatment

Comparism | Comparison 2
Lot amd ratien oo, 1-2-5-4 f-ti- 7B 1-5 2-6 -7 8
Level of urea, ﬁ__ B

‘Ureatments comparcd  Cottonsecd meal Fish meal i 28 LI
MNa. sieers 32 32 16 16 16 16
Av. daily gain, b, 2.42 2.40 240 2.45 2.51 2.27
Av. daily feed, lb, 19.9 19 3 19.9 19.9 20.5 18.1
Feed/ewt, gain, Ib, 843 ETHE] B30 B32 816 08
Diressing 56" G0.9 1.0 68 613 G6l.1 605
(Clarcass grade' 9.7 9.7 9.8 0.2 98 0.8
Ribeye area, sq. int 1007 10,7 10,6 10.8 10.5 10.8
Fat covert 67 66 69 Rt &7 .60
Cutability,® %o

Clarcass basis 449.8 5.0 49.6 449.8 44,6 30.6

Live basis 30.3 30.5 30.1 30.5 50,3 30.6
Bound yield, 50"

Ciarcass basis 21.9 21.7 21.8 2L1.7 21.6 22.2

L.wve basia 13.3 13.3 133 13.3 13.2 13.4

1 Spp Footnoes in Table 4.

percent level of urea resulted in a lower rate of gain, decreased feed in-
take, less fat cover, lower carcass grade, but better feed efliciency than
lower levels of urea.

Some cost and return estimates, based on certain assumed current
prices, are presented in Table 6 (by lot) and Table 7 (by treatment). Al-
though these estimates will obviously wvary as prices change, they do
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provide a basis for current economic considerations. The calculations
terminate with the return per steer above feed cost. This figure is
determined by the actual cost of the ration, feed efficiency, total gain
per steer, the value of the carcass based on grade, and dressing percent-
age, and represents the amount of money available to pay non-feed costs
and return a profit. It should be emphasized that the final market

value of the steers was determined by actual carcass weight and grade
and not by live weight and appraised value,

As the level of urea increased, the cost per cwt. of feed decreased.
Because of lower feed cost, the rations containing urea allowed a greater

dollar return per steer above feed cost compared to the rations containing
no urea, with one Exceptinn.

Table 6. Cost and Return Estimates by Lot (8 steers per lot)

Lot and ration no. 1 2 3 4 5 G 7 B
Malural prolein

sonToE Cottonsced meal Fish meal
Lewel of urea, % [ 5 [ 75 0 25 ) 75

Initial value/steer, § 130,62 131.41 131.25 130.62 131.25 131.56 131.41 ISDE

Final value/steer, $* 239.01 251.44 249.19 233.89 246.12 24656 248.94 23095
Increase in

value/steer, §° 108.38 120.04 11794 103.26 11487 11500 117.53 100.32
Total feed/steer, Ib. 3094 3311 3397 2998 3292 3091 3172 2805
Cost/owt, feed, §* 122 2.1% 217 X115 243 235 223 220
Feed cost/steer, §F 68.60 72.65 73.79 6443 8005 Y2463 V.74 6L.5Y
Return/steer above

feed cost, §F* 3078 4739 4415 38.83 3482 4336 4670 3876

1 Initial weight 3 §.25 /b

2Av. carcass valoe/lb, ® carcnss weight. Carcass prices used were (5/1b.0: High choice, 458
average choice, 445; low choice, 440; high good, 436; average good, 425; bow good, 415,

B Final value — imitial walue,

i Feed prices: Grownd milo, 215 fcwe;  cottonsesd meal, §78.0Mton;  fish  meal, $170.00/ton:
uren, FHADMLton; ground alfalfa hay, $30.00/ton, cottonsecd halls, $22.00 fton; molasses, $36.00/
rom;  salt, $1.00/cwi: homemeal, 55.5[),:";:\“.; mongsodinum - phosphate, $UE00cwl:  ammonivm

_chiloride §11.7% fowt.; vitamin A, §.08/million 1U.; avreomycin, §.06/gm.

5 Total feed/steer 3 cost/owt, [eed

¥ Inerease in value/sieer — feed oost /sleer.

Table 7. Cost and Return Estimates, by Treatment

Comparison | Comparison 2
Lot aned ration no. 1254 55674 I-5 26 27T 48
Level of wrea, %

Treatments compared Cottonseed mieal Fish meal L1] 25 1] . 'J','F,_
Mo. steers 32 32 16 16 16 16
Initial value/steer, §* 130,98 130,21 130,94 13148 131.33 13062
Final value/steer, § 24338 24314 24256 24900 24900 23242
Increase in value/steer, $ 112,38 11093 11163 117,52 117.73  101.79
Total feed/stecr, |b, 3200 3080 3193 3201 3285 29032
Cost/cwt. feed, §' 2.16 2.31 2.32 2.27 2,20 2.17
Feed cost/steer, §* 69,12 71.44 74.20 72.73 723 63.02
Return/steer above

feed cost, 43, 40,40 37.42 4479 45.44 38.97

! See foormotes in Tablbe 6.
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The return per steer from the urea rations was especially favorable
when carcass grade or rate of gain or feed efficiency was improved. The
replacement of 25 or 50 percent of the natural protein resulted in the
greatest profit per steer in both the cottonseed meal and fish meal
groups. The replacement of 75 percent of the natural protein supplement
with urea resulted in less profit than 25 or 50 percent replacement be-
cause of less gain and lower grade, in spite of a favorable [eed efficiency.
When all cottonseed meal lots were compared with all fish meal lots,
cottonseed meal feeding was more prolitable due to the high cost of
fish meal {$170 vs. $78 /ton),

This trial and previous research at this station indicate that feed
intake, rate of gain and carcass grade decline when more than 50 percent
of the natural protein supplement is replaced with urea. However, urea
is a cheaper source of nitrogen than is natural protein, so a cattle feeder
may be able to tolerate a reduced rate of gain and carcass grade in some
cases in order to obtain a more economical gain. The price of urea is ex-
pected to decrease [urther.

Sizeable improvements in feed efficiency per se were not abtained
through the use of various combinations of nitrogen sources, except when
accompanied by a lowered rate of gain which was observed when urea re-
placed 75 percent of the fish meal. It appears that the greatest value of
urea in the ration is in terms of decreasing the feed cost.

Summary
A group feeding trial with milo rations indicated that:

{13 The replacement of 25 or 50 percent of the matural protein with
urea caused no decrease in feed intake, rate of gain or carcass grade,
In the case of cottonseed meal, 25 or 50 percent replacement with
urea actually resulted in some increase in feed intake and daily
guiu, but this tendency was not apparent in the fish meal lots.

{2} The replacement of 75 percent of the natural protein with urea
resulted in decreased feed intake, rate of gain, and carcass grade,

(#) Feed efficiency tended to improve as the level of fish meal replaced
by urea increased. The best feed efficiency was observed when 75
percent of the fish meal was replaced with urea.

{4y Little difference in the average feeding value of cottonseed meal
and fish meal was noted, although leed efficiency slightly Favored
the lish meal rations.

{5} Current feed prices favor the use of urea, espedally at a level of
Rl percent replacement ol natural protein.
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Optimum Nutrition of the Young Lamb for
Maximum Growth and Lean Production

Robert L. Noble, L. E. Waltevs, Allen D, Tillman and Eldon Nelson

If the sheep industry is to supply a greater percentage of red meat
to the consuming public, more efficient systems ol production of meatier
lambs must be developed. Fortunately, 5h-‘:E|J I'Espond Lo very intensive
methods of production and one means of intensifying lamb production
in recent years is earlier weaning. For such a program to work, the young
lamb must have optimum nutrition from birth to slaughter. It is impera-
tive, if early weaning is to be successful, that lambs consume considerable
creep feed and to attain near maximum growth during the pre-weaning
period, as well as to continue this rapid growth during the post-weaning
phase.

The purposes of this study were (1) (o develop rations lor the early,
weaned lamb, during both the pre- and post-weaning periods, thar will
produce an efficient conversion of ration energy to an acceptable carcass
and (2) to study the deposition of lean, fat, and bone tissue by lambs
from approximately 60 pounds to 100 pounds when self-fed rations vary-
ing considerably in energy (T.D.N.) level.

Procedure

Forty lambs from ewes having singles were selected for the study;
the ewes were either Bambounillet or Rambouiller x Dorset crosses. The
lambs were sired by Hampshire, Sulfolk, or Dorset rams and were born
on October 21 == 2 days.

When lambs were two weeks old, they were allotied on the basis of
birth weight, weight at 2 weeks, type of birth, sex, and breed of sire o
one of two rations; a standard ration which contained 55 percent concen-
trates, 45 percent roughage, and an estimated T.D.N. content of 63 per-
cent (moderate energy level); and an all-concentrate ration which con-
tained 95 percent concentrates, b percent roughage, and an estimated
T.DLN. content of 78 percent. The compositions of these rations are
shown in Table |,

The study was divided into two phases, a 45-day creep-feeding and a
post-weaning phase. Thuring the first phase, ewes and lambs grazed wheat
pasture during the day but at night the ewes and lambs were penned in
dog-proof lots. The ewes were [ed one pound of ground milo per head
daily and the lambs had access to one of the self-fed creep rations, Milk
production of the ewes was measured on the 35th and 60th days of lacta-
tiom. Weights were taken every 14 days and feed consumption records
were calculated at this time, Four lambs from each group were slaugh-
tered ap weaning. Carcasses were weighed, ribbed, cut into wholesale cuts,
and then physically separated into fat, lean, and bone to establish initial
carcass composition for subsequent growth and development studies.
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TABLE 1. Percentage Composition of the Rations

Ingredients “Heameland” “ALl Concentrate”
Ground alfalfa ha 45.0 5.0
Steamed rolled milo 395 (9.0
Sovbean oil meal 10.0 15.0
Molasses 3.0 5.0
Wheat bran - 5.0
Sodium chloride 0.5 0.5
Calcium carbonate 0.5
Vitamins A and D* + -+
Antibiotics® + -+
Chemical composition
Diry matter 88.7 BB.7
Crude protein 15.8 15.2
Cirude fiber 17.7 4.3
Est, TN, 63 78
Caleium ki 0
Phosphorus 24 Ao

"Each poumnd of feed contained 400 LU, of vitamin A and 5y 100, of vitamin T,
*Each pound of feed supplied 10 mgs. of chlortetrocycline,

During the post-weaning phase, the remaining 16 lambs per treat-
ment were divided into four groups of four per group and continued on
their respective rations. The group-fed lambs were weighed off the ex-
periment as they reached a live weight 100 pounds. The lambs were
shrunk for eight hours and re-weighed. During this period the lambs
were shorn, Immediately following slaughter, weights were collected on
the following: complete digestive tract, contents of the rumen, pelt, and
head, heart and liver. The carcasses were then chilled for 48 hours,
weighed, ribbed and measured using standard procedures.

The [ollowing carcass information was obtained: weight of the
chilled carcass, rily eye area and Fat thickness, 12th rib, yield of stream-
lined trimmed hind saddle (flank off), and yield of trimmed lean cuts
ileg, loin, rib and shoulder). The sreamlined hind saddle and the lean
cuts were trimmed to 14 inch of finish. Aflter these measurements were
taken, physical separations of fat, lean, and bone were made. Samples of
the lean tissue were then pround and analyzed for either extract and
maisture using standard procedures.

Results

Creep Feeding Phase—The average daily gains of the lambs of both
groups were very satislactory during this period. Although the lambs
ted the "All Concentrate” ration gained slightly faster, this is perhaps
tdue partly to the greater milk yield of their dams during the middle of
the lactation period. Creep-feed consumption was essentially the same for
both groups,

The carcass information on the lambs slaughtered at the end of the
creep-feeding phase is shown only to establish initial carcass information
for subsequent growth and development comparisions. As the animals
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ate only an average of 36-38 pounds of feed per lamb, it is doubtful if

ration had any major elfect on carcass composition during the 45-day
creep feeding period.

Post Weaning Phase—The average daily gains of the lambs of both
groups was quite satisfactory, however, there was wide range (.35 to .79
Ibs, per day) in average daily gains within both groups. Perhaps this
indicates the potential for improvement in growth rate which can be
made by selection.

The average pounds of lean, fat, and bone tissue prmluccd by the
lambs which were slaughtered at a constant weight of 100 pounds is shown
in Table 2. Although the two rations varied 40 L‘)El cent in roughage con-
tent and 15 percent in energy level, only small differences were noted in
carcass composition and pounds of tissue (lean - fat - bone) produced,
The data on individuals indicate that there was a rather small range in
the amount of lean produced but considerably wider range in the amount
of fat produced.

It is intersting to note (Figure 1) that as the lambs increased in
weight from approximately 57 to 100 pounds, the lean rrﬂdmed in-
creased only 42-52 percent whereas the fat product increased by over 150
pement.

STAMDARD ALL CONCENTRATE

FOUNDS

L L2 FIF2 BBE LIL

Figure 1. L,F,B, denotes pounds of lean, fat and bone respectively for
lambs slavghtered ot weaning time [approximately 57 pounds). L;F:B.
denotes pounds of lean, fat and bone respectively for lambs slaughtered
at the end of post-weaning phase (approximately 100 pounds).
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TABLE 2. Summary of Resulis

e s “Standard"’ " AN Concentrate”
Creep Feeding Phase
Production Data

Number of lambs 20 0
Birth weight (lbs.) 10/21 =% 2 days 10.3 10.4
Initial wt. (Ibs.} creep feeding phase 21.0 2515
Milk production of the dams

35th day of lactation (lbs.} 2.8 32

f0th day of lactation (lhs}) 1.0 1.0
Weaning wt. {lbs.} 12/21—(60 days of age) 51.7 59.4
Gain per lamb (lhs.) 36.7 383
Average daily gain (lhs.} B2 83
Feed per lamb (1bs.) 6.0 376

Carcass Data {Averages for 4 lambs per treatment)

Live wt. 57.00 58,641
Cold carcass wt. 30.40 29.20
Fat thickness, 12th rib {ins.} A2 08
Kidney knob {lhs.} 1.10 1,04
Rib eye area, 12th rib {sq. in.} 2.15 2.00
Streamlined trimmed hind saddle (Iba.) 11,44 10.70
Trimmed lean cuts (lhs.} 2,70 20,70
Pounds of tissue
lean 16.13 15.23
Fat B34 518
Bone 5.58 5.58
Post Weaning Phase'
Production Data
Initial weight (lhs.) 55.8 56.5
Final weight (lhs.) LN 1nt.n
Average daily gain (lbs.) GG 59
Mumber of davs on [eed 83.0 H0.0
Feed per day (lhs. ) 3.27 3.16
Feed per wt, gain (lbs.) G060 543.0
Pounds of feed per pound of lean produced® 305 31.8
Pound of T.TLN, per pound of lean produced® 247 M5
Ratio of acetic:Propionic acid 1:3.1 il
Carcass Data®
Cold carcass wt. (lbs.) 200 5444)
Fat thickness, 12th rib {in.) .29 031
Kidney knob [ lhs.) 2.41 293
Eib eve area, 12th rib (sq. ins.} 2.0 2,440
Streamlined trimmed hind saddle (ha.) 17.30 17.50
Trimmed lean cuts [1h.) 29.90 30,60
Pounds of tissue
Lean 22,92 23,50
Fat 21.30 2233
Bone 14.07 14.95

*Four lamhbs died, all concentrate group, weinary caleali.
Ering the poat-weaning phase only (assaming e Ths, of kean per lnml oat 57 1bs.)
Bhverages for 16 lambs, standavd vation; 12 lanbs “all concentrate” mation.

f.

4

Summary

Although the lambs fed the

1

all concentrate” ration, gained slightly

i5ter, 1':_'qui1'ed less feerd per wi. gain, had higher dressing percentages,

and a more narrow ratio of acetic Lo |Jrn:s|lJi:miu- acid in the rumen Huid,
the average pounds of lean produced and the pounds of encrgy (TDN)
required 1o produce a pound of acceptable lean (all carcasses graded
choice and above) were essentially the same [or both groups.





