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Cow-Calf Stocker

Selection For Increased Weaning Weight and
Yearling Weight In Hereford Cattle

T. A. Stanforth and R. R. Frahm

Story in Brief

Performance data on 827 calves raised from 1964 through 1973 were
analyzed to determine the amount of selection applied and the responses
obtained in two 50-cow lines of Hereford cattle. One line was selected
for increased weaning weight (WWL) and the other for increased yearling
weight (YWL). The average performance has been similar in the two
lines over the duration of the study which suggests that similar genetic
responses are occurring in both lines.

The amount of selection practiced was determined by cumulative
selection differentials. Male selection accounted for 80 and 83 percent of
the total selection applied for weaning weight in the WWL and yearling
weight in the YWL, respectively. Thus, these results reinforce the im-
portance of selecting genetically superior herd sires. In both lines there
were substantial pesitive cumulative selection differentials for birth-
weight, postweaning ADG and weaning and yearling conformation scores
as well as for weaning weight in YWL and yearling weight in WWL.
These correlated selection differentials were slightly larger in the YWL.

On an independent set of cows, calves sired by selected bulls after
seven years of selection were 5.6, 5.9 and 6.9 percent heavier at birth,
weaning and yearling, respectively, and grew 11 percent faster postwean-
ing than calves sired by foundation sires. Overall these results indicate
that selection based on either weaning weight, yearling weight or both
should result in appreciable improvement in overall performance.

Introduction

The entire beef industry is currently undergoing a critical self-
evaluation with each segment taking a close look at how net profit can

In cooperation with USDA, Agricultural Research Service, Southern Region.

Animal Science Research 1975 7



be increased in spite of rising production costs, Purebred and commercial
cattlemen are vitally concerned about the selection of genetically im-
proved breeding stock since selection is the primary force available for
improving the average genetic merit of breeds and herds.

Because growth rate has a major impact on net returns, breeders are
currently placing considerable emphasis on growth performance when
selecting breeding animals. Relatively little research information is avail-
able, however, to quantitatively evaluate the effectiveness of selection for
increased growth rate for improving total beef cattle performance. Evalua-
tion ol how rapidly improvement can be attained in traits directly select-
ed for and the magnitude and direction of changes in related traits will
be of considerable value in determining which traits to emphasize in
beel cattle selection programs. This study was conducted to determine the
amount of selection applied and the responses obtained in two lines of
Hereford cattle selected for weaning weight and vearling weight, respec-
tively.

Experimental Procedure

The primary data used in this study were the performance records
of B27 registered Hereford calves raised from 1964 through 1973 as part
of the beef cattle selection project being conducted by the Oklahoma
Agricultural Experiment Station. Foundation animals used to initiate
the project were purchased from several herds in the midwest and south-
west and were assembled at the Fort Reno Livestock Research Station,
El Reno, Oklahoma starting in 1960. Selection lines were formed by ran-
dom allocation of foundation females to lines in 1963 to formally initiate
the project. Weaning weight, standardized to 205 days and adjusted for
age of dam, was the selection criterion in one line (WWL). Yearling
weight, standardized to 365 days for bulls and 425 days for heifers, was
the selection criterion in the other line (YWL). Foundation females were
the progeny of 16 different sires and 10 bulls were used [rom 1963
through 1966 as foundation sires. Subsequent to 1966 the lines were
closed and all replacement breeding stock selected from within each line
based on the respective selection criteria of the two lines,

Each line was maintained at 50 cows and 4 sires. Each year two bulls
were selected from each line on their respective criteria and were used
two years and discarded. The 15 top heifers were selected from each line
each year and bred as yearlings, The top 10 pregnant heifers, based on a
fall pregnancy examination, were then retained in each line. The lines
were maintained at 50 cows by culling 10 cows yearly on the lollowing
criteria: (1) serious unsoundness, (2) not pregnant based on fall pregnancy
examination and (8} oldest age.

8 COklahoma Agricultural Experiment Station



The selection lines were managed as a single herd except during the
hreeding season and when circumstances such as pasture size and [orage
availability dictated otherwise. The cow herd grazed native range during
the spring and summer and native range and wheat pasture, when avail-
able, during the winter, Prairie hay, alfalfa and cottonseed cake were
supplemented during the winter as dictated by forage availability, weath-
er conditions and condition of the cattle.

Bulls were placed with the cows in single sire breeding pastures on
May 1 each year. Calves were born in the spring starting about February
1. All calves were latooed, ear tagged and weighed within 24 hours of
bireh. Calves ran with their dams without creep feed and were weaned
in the fall when the average age of all calves was 205 days. Conformation
and condition scores were determined at weaning and vearling ages by a
panel of at least three qualified persons.

Alfter weaning, bull calves were given a two week warm up period
prior to being placed on a feedlot performance test. Feedlot performance
tests were 160 days in duration through 1971 and 140 days in subsequent
vears, Heifers were placed on wheat pasture after weaning and supple-
mented with prairie hay, alfalfa, grain and cottonseed meal so as 1o gain
from 0.75 to 1.00 pounds per day from weaning to 425 days.

Complete performance records were collected on each call through
a year of age for bulls and through 425 days of age for heifers. The re-
cords used in this study were birth weight, weaning weight, postweaning
ADG, yearling weight and weaning and yearling conformation score.
Weaning weights were standardized to a 205-day mature dam basis using
additive correction factors of <484 pounds, 437 pounds and 4-5 pounds
lor calves from 2, 3 and 4-year old dams, respectively. The correction fac-
tors used were developed in an earlier study involving a substantial por-
tion of this same data (Cardellino and Frahm, 1970, Okla. Agr. Exp. Sta.
Misc. Pub. 84:5). Yearling weights were 365-day weights for bulls obtained
by multiplying 160 times postweaning ADG and adding the adjusted
weaning weight. Yearling weights for heifers were 425-day weights ob-
tained by multiplying 220 times postweaning ADG and adding the adjust-
ed weaning weight,

Selection differentials, the difference in the performance of the selec-
ted individual compared with the average performance of the group from
which it was selected, were used to measure the amount of selection ap-
plied. In closed herds under long term selection, selection differentials
accumulate over time since calves selected in a given year mayv be off-
spring of parents that were also selected. Therefore, to measure the total
amount of selection applied in the lines, a cumulative selection differen-
tial was calculated [or each selected animal. The cumulative selection dif-
ferential for an individual was the average of the cumulative selection

Animal Science Research 1975 el



differentials of its parents plus the individual's own selection differential.
A cumulative selection differential quantitifies the total selection pres-
sure applied to a particular selected animal relative to the original foun-
dation herd. Foundation animals have cumulative selection differentials
of zero,

Estimates of genetic changes were obtained from comparisons of per-
formance of calves produced by foundation sires with performance of
calves produced by selected sires. Semen that had been collected and
stored from two foundation sires and semen from four selected bulls (two
from WWL and two from YWL) born in 1970 was used to inseminate a
herd of Angus cows to produce calves in 1972, The four selected sires rep-
resent the product of seven years of selection. A total of 103 calves, &1
steers and 42 heifers, were produced by these matings.

Results and Discussion

Time Trends

To establish the trends in average performance of the lines over the
duration of this study, annual means for weaning weight, yearling weight
and weaning and vearling conformation score are plotted on year in
Figures 1, 2 and 3, respectively. Bull and heifer performances were
averaged for determining the yearly average performances. Although
there has been considerable fluctuation in performance from one year to
the next, the average weaning weight, yearling weight and conformation
scores have been quite similar for the two lines. Since the two lines are
managed together under the same environmental conditions each year,
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Figure 1. Annual Weaning Weight Means Plotted on Year.
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Figure 2. Annual Yearling Weight Means Plotted on Year.

the environmental effects in any year would be expected to be very
similar on both lines. Thus, the close agreement in performance through
vearling age for the two lines suggest that the genetic improvement to
date for weaning weight and yearling weight has been quite similar in
both lines.

Annual changes in performance were determined by calculating the
regression coefficients of yearly means on years for each of the traits. The
regression coefficients obtained are summarized in Table 1 and measure
the average change in performance per year. These changes, as well
as the yearly changes shown in Figures 1, 2 and 3, are the combined result
of genetic and environmental changes. Consequently, interpretation of
these results in terms of quantifying genetic responses to selection is not
possible,

Table 1. Cocfficients Of Regression Of Average Annual Performance On
Year

Weaning - Yearling
Trait Weight Line Weight Line

Birth Weight (ls.) 0.0+=0.26 0,.0=0.44
Weaning Weight ([lbs.) 2.2x2.01 1642 52
Weaning Scorc! 0.10.04 0.1=0.04
Postweaning ADG  (lbs. /day) 0.0£0.03 0.0=0.03
Yearling Weight (lbs.) 3.9+5.22 2.204.7
Yearling Srore! 0.1x0.05 0.1<=0.05
YACIT poinn scoring svsiem “Fuu:j. 'h'||(‘r\('- I"i—:- mmp:r_chrrﬂt.u'li : hia'| chenice, ¢|-c-.._ N
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Figure 5. Annual Weaning and Conformation Score Means Plotted on
Year

There was considerable year to year fluctuation in average weights
in the two lines. On the average, weaning weight increased 2.2 pounds
per year in the WWL and 1.6 pounds per year in the YWL. Yearling
weight increased an average of 3.9 pounds per year in the WWL and 2.2
pounds per year in the YWL. The regression coefficients reinforce the
apparent similar genetic responses that have occurred in these two lines.

Concern has been expressed by some cattlemen that intense selection
[or growth performance will result in deterioration of conformation.
Therefore, it is of interest to evaluate time trends in weaning and year-
ling conformation score in these lines, The plats in Figure 3 indicate that
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substantial improvement in average conformation was realized over the
vears studied, though there was some year to year variation. Although
these results can not be attributed totally to genetic causes, selection for
growth performance in these lines apparently has resulted in improved
conformation rather than a deterioration in conformation.

Selection Applied

Generation interval, the average age of the parents when the calves
are born, affects the rate of progress from selection since it is the interval
of time needed to complete a cycle of selection. Average age of the parents
was similar in the two lines, averaging 4.1 years in both lines. The aver-
age ages indicate that generation intervals were somewhat shorter than
senerally observed in beef cattle herds. The shorter generation intervals
were due primarily to higher annual replacement rates in the lines than
normally found in commercial herds and the use of yearling age bulls.

In beef cattle herds there is considerable overlap in generations pro-
ducing calves in any vear. Generations of selection were measured in this
study by calculating generation coefficients for each calf crop. The co-
efficients measured the average number of generations or cycles of selec-
tion that had been practiced in the ancestry of the calves born in any
civen year. By 1973 an average of 2.0 and 2.1 generations of selection had
been practiced in the WWL and YWL, respectively.

The amount of selection applied was measured by total cumulative
selection differentials of the parents of each calf crop. Total cumulative
selection differentials include the selection differentials of parents, plus
the average selection differentials of the parents from previous genera-
tions and measure the total amount of selection applied from the time
selection was initiated. In a herd under long term selection, the total
cumulative selection differentials of both sires and dams are the combi-
c¢d result of male and female selection in previous generations. A larger
proportion of the females must be kept each year for replacements, con-
sequently the cumulative intensity of male selection would be expected to
e much larger than the cumulative effects of female selection. To inde-
pendently measure the amount of selection realized from male and female
selection, respectively, the total cumulative selection differentials were
partitioned into two components, a male cumulative selection differential
and a female cumnlative selection differential.

Weaning weight and yearling weight were the selection criterion in
the WWL and YWL, respectively. Consequently, intensity of selection lor
these traits is of primary interest. Table 2 summarizes male, female and
total cumulative selection differentials for weaning weight in the WWL
and yearling weight in the YWL. Increase in total cumulative selection
differentials was guite regular for both weaning weight and yearling
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Table 2. Male, Female And Total Cumulative Selection Differentials
For Weaning Weight And Yearling Weight

Weaning Weight Yearling Weight
Year Cumulative Selection Cumulative Selection
Differentialst (Ihs.) Differentials® (1bs.)
Male Female Tortal Male Female Total
1964-

1965 0 ] 0 0 0 ]
1966 i} 1.4 1.4 0 2.2 2.2
1967 74 4.5 11.49 arl 33 4.4
1968 242 2.5 26.7 3.5 1.8 G7.5
1964 30,9 6.4 313 57.3 7.9 65.2
197 306 B.5 9.1 4.7 13.2 104.%
1971 45.2 11.0 56.2 129, 14.7 143.9
1972 62.5 13.3 75.8 138.5 22,7 161.0
1475 78.5 19.7 98.2 162.2 4.1 196.3

"Wf.‘m:iné; l-.-:.-ight welection differentials from weaning -'IJ-'v.‘i:!'hl‘- Jigue.
2 yearling weight selection differentiale from yearling weight line.

weight. By 1973, total cumulative selection differentials of 98.2 pounds for
weaning weight in the WWL and 196.5 pounds for yearling weight in the
WWL had been obtained. These results indicate that appreciable selec-
tion was accomplished for both weaning weight and yearling weight and
suggest that positive genetic responses should be expected from selection.

In 1978, the total cumulative selection differential of 98.2 pounds
for weaning weight in the WWL was made up of a male cumulative
selection differential of 78.5 pounds and a female cumulative selection
differential of 19.7 pounds. Thus, male selection accounted for 80 percent
of the total selection for weaning weight. In like manner, male and fe-
male cumulative selection differentials for yearling weight in the YWL
in 1975 were 162.2 and 34.1 pounds, respectively, for a total cumulative
selection differential of 196.5 pounds. Thus, of the total selection [or
yearling weight, 83 percent was due to male selection. These results sup-
port the often quoted phrase “that from 80 to 90 percent of the genetic
improvement made is the result of sire selection” and emphasize the im-
portance of sive selection and evaluation.

‘Table § summarizes cumulative correlated selection differentials for
birth weight, weaning weight, postweaning ADG, yearling weight and
weaning and yeatling conformation scores. It is important to evaluate
correlated selection dilferentials for these traits since total improvement
in productivity is influenced by changes that may occur in these traits
as a correlated response to selection for increased weaning of yearling
weight. Of particular intevest is correlated cumulative selection different-
ials for yearling weight in the WWL. If animals with the heaviest wean-
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ing weights have ahove average vearling weights, also, considerable sav-
ings in feed costs could be realized by being able to cull some animals at
weaning rather than waiting until all animals reach a year of age.

In 1975 the yearling weight cumulative selection differential in the
WWL was 130.0 pounds. In the YWL in 1973 the total cumulative selec-
tion dilferential for yearling weight was 196.4 pounds (Table 2). Thus,
when selection was based on weaning weight, correlated selection differ-
entials for yearling weight were 66 percent as large as cumulative selec-
tion differentials obtained by direct selection for yearling weight. These
ligures indicate that those animals selected on the basis of heavy weaning
weights had above average yearling weights and suggest that weaning
weight 1s a fairly good indicator of yearling weight. Thus, considerable
culling on the basis of weaning weight could be practiced with small like-
lihood of culling animals with the potential for above average yearling
weight.

In 1973 the correlated cumulative selection differential for weaning
weight in the YWL was 94.0 pounds and was 92 percent as large as the
total cumulative selection differential of 98.2 pounds obtained in the
WWIL. Thus, correlated selection for weaning weight was almost as in-
tense when selection was based on yearling weight as when selection was
hased on weaning weight,

The data summarized in Table § indicate that positive correlated
selection differentials were obtained for birth weight, postweaning ADG
and weaning and yearling conformation scores in both lines. Correlated
selection for birth weight may not be advantageous because of the poten-
tial increase in calving difficulty and subsequent calf losses that may be
associated with increased birth weight. Correlated selection for postwean-
ing ADG was more intense in the YWL than in the WWL. This likely
would be expected because of the large effect postweaning ADG has on
yearling weight. Although not large, positive correlated selection differ-
entials were obtained for weaning and yearling conformation score. As a

Table 3. Total Correlated Cumulative Selection Differentials After
Nine Years Of Selection

Weaning Wciggt‘ Yearling W:igl'lt._ 3

Trait Line Line
Birth Weight (lbs.) 9.9 11.2
Weaning Weight (1bs ) e 94.0
Weaning Score’ 1.3 0.7
Pastweaning ADG (Ibs/day) 0.2 0.6
Yearling Weight (lbs.) 150.0 i
Yearling Score’ 1.0 0.8
:-_-'q. I.F poinl seoring system was used where 13 = average choice, l-!_:.--l.;-ij..i'h I'Tll‘.ril,'l."-__ 11
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result conformation would be expected to improve slightly as a result of
selection for weaning weight or yearling weight rather than deteriorate
as suggesied by some.

The positive correlated selection differentials obtained in both selec-
tion lines indicate that improvement in total growth performance from
birth to vearling age can be expected from selection for either weaning
weight or yearling weight. However, the intensity of correlated selection
for weaning weight and postweaning ADG in the YWL suggests that
selection for yearling weight should result in more improvement in total
growth performance than selection for weaning weight.

Response to Selection

Differences in performance of calves produced by foundation and
selected sires were used to estimate genetic response to selection. As dis-
cussed previously, semen from two foundation sires and the four selected
sires [rom the 1970 calf crop was used to produce calves in an Angus herd
in 1972, The data collected on the calves was statistically analyzed by
least squares procedures and is summarized in Table 4. The least squares
means presented have been adjusted for unequal numbers of calves of
the two sexes and different numbers of calves from each bull producing
calves in the two sire comparison groups. The selected sires were consider-
ed together in these comparisons. That is, no differentiation was made
between calves from the WWL bulls and calves from the YWL bulls since
performance of the two lines was very similar over the years studied.

The data indicates that calves produced by selected sires weighed 29
pounds more at weaning and were 4 pounds heavier at yearling age
than calves produced by foundation sires. In addition, selected sires’ calves
averaged 3.7 pounds heavier at birth and gained 0.2 pounds more per
day postweaning than calves from foundation sires. Differences in con-
formation at weaning were not large and vearling conformation scores
were not obtained with these cattle.

Table 4. Least Squares Means And Standard Errors For Progeny Prod-
uced By Foundation And Selected Sires

Foundation o Stlt\-ﬁ-lt;']

Triit Sires Sires Difference
Wumber of progeny 56 47
Birth Weight (lbs.) 66 6+ 1.11 70.3%x 1.7B 3.7 (P<.10)
Weaning Weight (lha.) 490.0x 5.18 519.0+ 8.30 290 (P<01)
Weaning Score? 13 0+ 0.09 13.5+ 0.14 0.1 (NS)
Postweaning ADG (bs. /day) I.Bx 0.05 2.0+ 0.08 0.2 (P<.10
Yearling Weight (lbs) TIR.0=18.45 832.029.5 .0 (P~.25)
TA 1T point scoring 1}'“4.'”:; wils 1::;'31! whiere ii--: av;r.aq'c :]:Ilil'l'.'._]_'j_.'_: higly :"Ei:. ;c

16 Oklahomao Agricultural Experiment Station



It would have been desirable to measure genetic response in terms of
annual changes in average line performance. This was not possible with
this data since the selected sires were the top bulls from the two lines and
improvement in the cow herd was not considered. However, the results of
the foundation vs. selected sires comparisons suggest that positive genetic
responses were obtained from selection since seven years of selection re-
sulted in sives capable of producing calves which were 5.6, 5.9 and 6.9
percent heavier at birth, weaning and yearling age and grew 11 percent
faster postweaning than calves produced by foundation sires.

The magnitude of the cumulative selection differentials discussed
previously indicates that appreciable selection was applied in both selec-
tion lines. Thus, positive genetic responses were expected. The founda-
tion vs. selected sives comparisons indicate that positive genetic responses
were obtained as a result of selection while time trends in average line
performance suggest that on a per year basis the changes were small in
magnitude. Although annual genetic responses apparently are small, the
cumulative nature of selection indicates that over time appreciable im-
provement in performance should result from selection based on weaning
weight or vearling weight.

Supplemental Value of Urea and Feed Grade
Biuret for Heifers Wintered on
Dry Range Grass

Jack G. Wright, W. E. Sharp, Mervin Compton and Robert Totusek

Story in Brief

Two winter trials were conducted to evaluate the supplemental value
of urea and feed grade biuret for beef replacement females grazing low
quality winter forage (dry range grass).

Yearling, crossbred replacement heifers were fed supplements con-
taining (1) 50 percent natural protein (positive control), (2) 15 percent
natural protein (negative control), (3) urea, and (4) feed grade biuret.
Each non-protein-nitrogen (NPN) source (urea and hiuret) furnished
one-half of the supplemental nitrogen. The positive control heifers lost
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less weight than the negative control heifers, indicating need for more
protein than supplied by the negative control. Weight loss of urea heifers
was midway between the positive and negative controls, with an apparent
urea utilization of 52 percent. Biuret heifers lost slightly more weight
than urea heifers, with an apparent utilization of biuret of 30 percent.

Weaned, crossbred replacement heifers were fed supplements con-
taining (1) natural protein (positive control), {2) no supplemental nitro-
gen {negative control), (3} urea, and (4) feed grade biuret, Each NPN
source (urea or biuret) furnished about 98 percent of the supplemental
nitrogen. The positive control heifers lost considerably less weight than
the negative controls. Urea and biuret heifers sustained a weight loss
midway between the controls, suggesting appreciable utilization of the
NPN. However, intake of NPN supplements was too low to support
satisfactory winter performance of heifers.

Introduction

Low quality forages are used extensively for wintering beef cattle
and supplementation with protein is usually needed for satisfactory per-
formance. The use of NPN in range supplements has increased in recent
vears. This trend will probably continue as a larger amount of natural
protein will be used for human consumption in the future. Research has
shown, in experiments invelving beef cattle wintered on low quality
native range grass in Oklahoma, that urea-containing supplements are
of much lower value than supplements containing natural protein due
to poor utilization of urea.

The purpose of this study was to compare NPN supplements (NPN
furnishing 50 and 98 percent of the total nitrogen) to supplements of
natural protein for heifers wintered on dry range prass.

Procedure

Two trials were conducted at the Lake Car] Blackwell Range located
10 miles west of Stillwater. The predominant forage was of the tallgrass
prairie type with climax species consisting of little bluestem, big blue-
stem, Indian grass, and switch grass. Number and ingredient makeup of
supplements is shown in Table 1.

Trial 1.

Sixty-six crossbred (Ve Charelais X ¥ Angus, 4 Charolais X 14
Hereford, % Hereford X 14 Angus X 14 Holstein), pregnant yearling
heifers were allotted to four treatment groups for a 77-day wintering
trial. Treatments | and 2, positive and negative controls, consisted of 30

18 Oklahoma Agricultural Experiment Station



and 15 percent natural protein supplements (supplements 1 and 2, Table
). Treatment & consisted of a 50 percent crude protein supplement with
one-half of the nitrogen from urea and treatment 4 consisted of a 30 per-
cent crude protein supplement with one-half of the nitrogen from biuret
andl urea (feed grade biuret) (supplements 5 and 4, Table 1).

Alfalfa hay was included at a level of 40 percent of the urea and
biuret supplements because of previous indications that NPN utiliza-
tion is improved by a high level of alfalfa. Supplements were supplied
free-choice in mineral feeders with salt added to limit intake, Salt com-
prised 30 percent of the total as-fed mixture for treatments 1 and 2 and
20 percent for treatments 3 and 4. Equal intake of non-salt supplement
among the four treatments was achieved. Heifers were rotated among
pastures at 14-day intervals.

Trial 2,

Eighty crossbred (as described for trial 1) and Hereford weaned
heiter calves were allotted to four treatments for a 90-day wintering trial.
The First treatment served as the positive control and consisted of a 50
percent natural protein supplement (supplement 1, Table I); salt was
added at an average level of 30 percent to limit intake. The second treat-
ment served as the negative control and consisted only of a mineral mix-
ture of 50 percent dicalcium phosphate and 50 percent trace mineral salt

Table 1. Ingredient Makeup of Protein Supplements (Percent)

Suppi:mmt number, description and % crode protein’
1 2 3 4 -5 6
Trea- Kedlor- Urea- Kedlor-
Natural Nawral Alfalfa®  alfalfa®™® mineral® mineral*?

30 15 30 30 107 105
Corn 2197 6E.75 28.96 24.531 20.00 10.00
Sovbean meal, sol {44%%)  3B.23 17.25 13.05 13.94 il g
Ground alfalfa hay 5.00 5.00 40.00 40,00 S e
Maolasses, sugarcane 5.00 5.00 .00 5.00 S E—
Monosodium phosphate 2.50 .73 3.60 3.60 11.79 8.76
Thealcium phosphate 0.75 1.20 R s 6.97 5.58
Sodium sulfate’ 0.68 S 4.00 4.00 15.80 11.94
Trace mineral mix 0.05 005 0.05 .05 0,17 015
Vitamin A" -+ o+ + [ — —
Urea e —— 5.34 I 37,27 —
Eedlop 230° iy Rt P 8.90 Sl 53.57
Salt B o a EARE A .00 500
Magnesivm oxide T s P e 2.00 2.00

Approgimate crude prowein as determined by [oed composition tables, Cramplon and Hareis { 1964),
FWPM source provided 509 of crude protein equivalent for urea and for biurver,

T Redlor 550, Eepd wde hiuret, approximate chemicz! compeosition (dry weight basisl: Biloret G055
uren 15%, cyanuric acid 21%, and votal nitrogen 870

fFormulated o supply 12:]1 nitrogen: sulfur ratlo.

110,000 10 per pound of supplement,
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with no nitrogen included. The third treatment consisted ol a biuret-
mineral supplement with a high (107 percent) crude protein equivalent
supplied by urea (supplement 5, Table 1), The fourth treatment consisted
of a feed grade biuret from feed grade biuret (supplement 6, Table 1).
Ground corn (at levels of 20 and 10 percent) and salt (B percent) were
included in the NPN-mineral supplements to encourage intake. Since
the NPN-mineral supplements absorbed enough moisture to hecome very
wet, magnesium oxide (2 percent of the supplements) was added to lower
hygroscopicity to a satisfactory level. All supplements were fed free-choice
in mineral feeders. Intake of the natural protein supplement was limited
to equal the nitrogen intake of the urea supplement; nitrogen intake of
the biuret supplement was substantially lower than for natural and urea
supplements. Heiters were rotated among pastures at I4-day intervals,

Results and Discussion
Trial 1.

Results are presented in Table 2. Daily intake of supplemental pro-
tein was the same for all groups. Heifers fed the 30 percent natural pro-
tein supplement (positive control) lost less weight than heifers receiving
the 15 percent natural protein supplement (negative control), demonstra-
ting the need for more protein than supplied by the negative control,
Weight loss of urea-supplemented heifers was midway between positive
and negative controls, suggesting an apparent urea utilization of 52 per-
cent. Weight loss of biuret-supplemented heifers was slightly greater than
that of urea-supplemented heifers, with an apparent utilization of 30
percent. The level of apparent urea utilization in this trial, with a self-
fed supplement containing a high level of alfalfa, was the highest ob-
served on this expernnental winter range,

Table 2. Performance of Yearling Heilers During Winter Supplementa-
tion Period in Trial 1.

Supplement, crude P-Inl‘l.'i.'l:l

Natural Natural Urea-Allaila Kedlor-Alf

Ltem 30 15 30 30
Mo, heifers 16 17 16 17
Draily non-salt

supplement intake, Ib.  2.03 205 2.05 2.05
Daily crude

protein intake, Ib. 0.62 0.51 0,62 062
Initial weight, lh. ) 746 735 7536
Weight loss, 1b, ng 49 58 43
Weight loss, % 3.9' 6.6 5.0 5.8°

12 Yalnes with different superscripts differ significantly {P==.05).
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Trial 2,

Performance data are presented in Table 5. Heifers fed the 50 per-
cent natural protein supplement (positive control) lost less weight than
those which received no protein supplement (negative control). NPN-
supplemented heifers sustained weight losses intermediate between the
control groups, but the NPN supplements were not different from each
other in weight loss. Supplemental nitrogen intake by positive control
and urea groups was similar; intake of the positive control supplement
was restricted to that of the urea supplement. Nitrogen intake by the
Liuret heifers was only one half that of the urea group, so their similar
weight loss was somewhat surprising,

The weight loss of the ureafed heifers was midway between the
weight loss of positive and negative control with an apparent utilization
of urea nitrogen of 55 percent. Although the weight loss of hiuret sup-
plemented heifers was similar to that of urea supplemented heifers, a
valid estimate of nitrogen utilization from feed grade biuret was not pos-
sible because nitrogen intake was not comparable. The intake of both
high NPN supplements in this trial was not sufficient to sustain a satis-
factory level of perfarmance by the heifers.

Table 3. Performance of Weaned Heifers During Winter Supplemen-
tation Period in Trial 2.

Supplement, 9% crude protein

" Natural No Nitrogen  Urea-mineral Kedlor-mineral

Tiem 30 supplement 107 105
No. heifers 20 20 20 Fal}
Draily non-salt

spplement intake, b, 0.7 e 0.21 0.11
Daaly crude

protein intake, b, 0.21 iy 0.22 0,12
Initial weight, Ib. 305 303 303 502
Weight loss, 1b. 87 122 103 107
Weight loss, % 17.2 407 20.57 21.%°

L ‘n:';ium with Ui{rﬂ;ﬁl superscrips differ signilicancy (F==207),
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Supplemental Value of MHA for Range Cows

Jack G. Wright, W, E. Sharp, Mervin Compton and Robert Totusck

Story in Brief

A winter trial was conducted to evaluate the supplemental value of
methionine-hydroxy-analogue (MHA) for beef cows grazing dry native
l'il.llgf_' gl’ﬂ.SS.

Pregnant-lactating crossbred cows were fed a 30 percent natural pro-
tein supplement with or without MHA, Among the cows that calved
before MHA feeding began, those fed MHA lost more weight and condi-
tion than those fed no MHA. Calves of winter MHA supplemented cows
gained faster during the subsequent summer and were 12 lb. heavier
Al weaning,

Among cows that calved after MHA feeding began, those supple-
mented with MHA had calves that gained faster during the winter and
weighed 18 b, more at weaning,.

Introduction

In Oklahoma, many beef cows subsist on dry range grass during the
winter months and supplementation with protein is needed for satis
factory performance. In research at other locations MHA has improved
milk production in both beef cows and dairy cows. Beel cows wintered
on low quality forage are subjected to stress and lose weight in a pattern

similar to that of high producing dairy cows.
The objective of this study was to evaluate MHA for lactating beef

cows fed a narural protein supplement while grazing dry native range
Erass.

Procedure

This trial was conducted at the Lake Carl Blackwell Range located
10 miles west of Stillwater. The predominant forage is ol the tall-grass
prairvie type with climax species consisting of little bluestem, big blue-
stem, Indian grass and switch grass,

Fortyseven mature Angus x Holstein cows were randomly allotted
to two treatment groups for a 134-day wintering trial. Treatment 1 con-
sistedd of a 30%, natural protein supplement. Treatment £ consisted ol
the same supplement with MHA added. Ingredient makeup of the sup-
plements is shown in Table 1.
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Table 1. Ingredient Makeup of Protein Supplements (Percent).

Supplement =
Ingredient Nataral S0 Nataral 30 - MHA
Corn 2797 21.77
Sovbean meal, sol (4495 ) 58.25 38.24
Ground alfalfa hav 5.00 500
Molasses 3.00 3,00
Monosedivm phosphate 250 2.50
Dicaleium phosphate 0.75 075
Sodium sulfate’ .68 (.68
Trace mincral mix 0.05 0.05
Vitamin A® + +
MHA® premix e 0.01

! Formulated o supply 12:1 niungm:s_u[t'ur Tatio. .
= 1,000 TU per pound of supplement,
i Methionine-hydroxy-analogue,

Supplements were fed at the rate of 543 pounds per cow daily lor
40 days and 4.29 pounds for the remaining 94 days of the trial. Intake
of MHA was 14 and 18 grams per cow daily, respectively, for the two
periods. Initial and final condition of cows was estimated by scoring each
cow on a scale of 1 to 9, with 1 being the thinnest and 9 the fattest. The
cattle were rotated between pastures at 28-day intervals.

For purposes of analysis, each treatment group was divided into two
subclasses to study the effects of calving date relative to initiation of
AMHA feeding. Cows that calved before treatment began had an average
calving date of October 27; cows that calved after treatment began had
an average calving date of December 25. The calving dates ranged from
September 28 to February 11 for all cows. Calving was completed before
the trial was ended.

Results and Discussion

Performance of cows and calves is shown in Table 2. Among cows
that calved belore treatment began, those supplemented with MHA lost
more weight and condition than those without MHA. This was apparent-
ly not due to greater milk production because daily gain calves was
identical during the winter supplementation period.

During the subsequent summer period calves of winter-MHA-supple-
mented cows gained significantly more and consequently were heavier
at weaning; the difference in weaning weight was not significantly dif-
lerent.

Among cows that calved after treatment began, supplementation with
MHA did not affect weight or condition of cows. Calves of MHA sup-
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Table 2. Performance of Cows and Calves.

Supplement
ftem Natural 30 Natural 50 o MHA
Cows calvng before frial
Mo, Cows 13 g
Awerage daily supplmecnt, lh 4.0 4.0
Clow
Initial weight, th 1018 1050
Weight loss, lh, 110t 167
Score change® —1.8 —2.5
Calf
Daily gain during winter, lb, 1.43 .43
Dhaily gain during summer, b, 2.2 P
Weaning weight, |b, 433 467

Cows caliing during frial

No, cows 11
Avcrage daily supplement, lb. 4.0 4.0
Clow
Initial weight, b 1185 1152
Weight lozs, 1b, 245 237
Score change —2.53 —2.6
Calf
Daily gain during winter, b, 1.72 1.94
Draily gain during summer, b, 244 2.44
Weaning weighe, b, 507 325

U2 Values with different superscripts differ significantly [P-:'IZI"H ;
" g)lfim:m'c Between inltial and finnl condivon bascd on a seale of 1 to & 1 the thinpest and 9 the
mlten,

plemented cows gained slightly faster during the winter supplementation
pericd, but summer gains of calves were identical. Calves of MHA SLp-
plemented calves were heavier at weaning.

MHA had no apparent affect on palatability of the supplement in
this trial. In a previous trial at this station MHA decreased the palat-
ability of NPN-containing supplements when individually fed cows had
a limited time to consume supplements. No improvement in cattle per-
formance was noted in the previous trial when MHA was added to NPN
containing supplements. I is possible that an increase in milk produc-
tion and calf gain from MHA supplementation is contingent upon a
higher level of energy intake than that provided by dry range grass. It
is also possible that the differences in calt gain and weaning weight were
real differences, and feeding MHA for a longer period to more cows
before calving would have had a greater advantage. It is also possible,
hased on other research that a smaller daily allowance of MHA (such as
10 grams per cow daily) would have been desirable,
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Supplemental Value of Urea and Extruded
Grain-Urea for Range Beef Cows

Jack G. Wright, W. E. Sharp, Mervin Compton and Robert Towusck

Story in Brief

A winter trial was conducted to evaluate the supplemental value of
urea and extruded grain-urea [or beel cows grazing dry native range grass.

Pregnant-lactating Angus and Hereford cows were fed 30 and 159
natural protein (positive and negative controls, respectively), urea, Starea
44, and Starca 70 supplements. Each non-protein-nitrogen (NPN) source
furnished one-hall of the supplemental nitrogen. Positive control cows
sustained the smallest weight loss and negative control cows the greatest
weight loss. Weight loss of NPN supplemented cows was intermediate.
Apparent utilization of NPN was 36, 38, and 25 percent for urea: Starvea
44 and Starea 70, respectively.

Introduction

Supplementation with protein is usually needed for satisfactory per-
formance of beef cows wintered on dry native range. A summary of 16
experiments involving beef cattle wintered on native range grass in Okla-
homa showed that urea-containing supplements were consistently of lower
value than supplements containing natural protein. Since poor utilization
of urea is caused in part by rapid break-down in the rumen, interest has
[ir:vr:lnpﬁi in extrucled grain-urea products because of their slower break-
down,

The objecuve of this study was to determine the value of extruded
grain-urea compared to "conventional” urea and natural protein sources
for lactating beef cows.

Procedure

The trial was conducted at the Lake Carl Blackwell Range located
10 miles west of Stillwater. The predominant forage was of the tall-grass
prairie type with climax vegetation of little bluestem, big bluestem, In-
dian grass, and switch grass. Ing]'eﬂicnt makeup of supplements is shown
in Table 1.

One-hundred-four mature Angus and Hereford cows were randomly
alloted to five treatments for a 115-day trial. Treatments 1 and 2, posi-

Animal Science Research 1975 25



Table 1. Ingredient Makeup of Protein Supplements (Percent).

Supplement number, dtsc!iE_t__ii_'m ;;1{! ';;?;._U'udn protein’ )

1 2 3 4 5
Ingredient Natural 3 Nataral 15 Urea® Starvea 44 Stavea TO¢
(lorn 2377 6B.75 59.35 23.32 41,35
Soybean meal, sol {449  §58.25 17.25 19.25 16.30 18,45
Ground alfalfa hay 5,00 5.00 5.00 5.00 5.00
Muolasses, sugarcane 3.00 5.00 5.00 3.00 5.00
Monozodium phosphate 2,50 2.75 2.85 2.80 .80
Dicalcium phosphatse 0.75 1.20 L.17 1.18 1318
Sodium sulfate® (.65 EE 205 2,10 205
Trace mineral mix 0.05 0.05 0.05 0.05 0.05
Vitamin A + + 3 3 i
Llrea® el ZES 5.30 ) S
Starea, 4498 I —_ S 44.25 ——
Starea 7057 e e iy i 2415

t Approsimate crude protein a3 determined by feed corposition table, Crampton and Harris (19607,
2 Urez and the wrea portlon of Starea products to furnish 506 of total crwde protein,

# Formulated to supply 12:1 nitrogen:sulfur ratio,

L1000 TU per pound of supplement,

Felntinized grain-ures mixture,

tive and negative controls, respectively, consisted of 30 and 15 percent
natural protein supplements. Treatments 8, 4, and 5 consisted of 30 per-
cent crude proteins supplements in which one-half of the nitrogen was
provided by urea (treatment 3) and urea within starea 44 and starea 70
(treatments 4 and 5). Starea 44, containing 44 percent crude protein
euivalent, consists of 13 percent urea and 87 percent milo. Starea 70,
containing 70 percent crude protein equivalent, consists of 22 percent
wrea and 78 percent milo.

Cows, allowed to graze in a common pasture, were gathered to a
central feeding area each morning six days per week, placed in § X 8
teet stalls located in a shed and individually fed their supplement.
Twenty minutes was allowed for consumption of supplement. Feed re-
fusals were recorded daily, and intake adjustments were made periodic-
ally to maintain equal intake of supplement among all treatments. Sup-
plement intake, lower than desired, was dictated by the level of NPN
supplements which the cows would consume during the individual feed-
ing period.

Cows calved [rom September 28 to February 16, with an average
calving date of November 21. Calving was completed hefore the trial was
ended. Initial and final condition of cows was estimated by scoring each
cow on ascale of 1 to %, with 1 being the thinnest and 9 the fattest.

since the number of cows which calved prior to the trial was dis-
[roportionate among treatments, initial weight of the cows that had
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calved before the trial was adjusted to a pregnant weight basis with the
following formula:
Adjusted initial weight = actual initial weight - (calf birth weight
x 1.9697 — 19.0%,

Results and Discussion

Results are presented in Table 2. Average daily supplement intake
per cow was 2.5 pounds for all groups. Cows fed the 30 percent natural
protein supplement, the positive control, lost less weight than cows fed
the 15 percent protein supplement, the negative control. This indicated
that the negative control was low in protein and provides a valid basis
ol comparison for the NPN supplements. Weight loss of cows fed the
NPN-containing supplements was intermediate between positive and neg-
ative control. Weight loss expressed as a percentage of initial weight pro-
vides a more valid comparison of supplements due to variation in initial
weight among treatments. On this basis none of the NPN-containing
supplements were significantly different from the negative control.

Weight loss of NPNsupplemented cows can be compared to the
weight loss of negative and positive control cows to provide an estimate
of the apparent utilization of the NPN. Such a comparison shows an
apparent utilization of 36, 88, and 25 percent for urea, Starea 44 and
Starea 70, respectively,

Negative control cows lost more condition than positive control
cows, consistent with the difference in weight loss. Condition loss of NPN.-

Table 2. Performance of Cows and Calves During Winter Supplemen-
tation Period.

Supplement, % cude protein

Natural Matural Urea® Starea 44 Starea 70

Teemn 30 15 30 1] 30
Mo, cows 21 1 20 21 21
Daily supplement, b, 2.3 2.5 2.5 2.5 25
Daily cruds protein

intake, lb. 0.75 037 0,75 0.75 .75
Initial weight, 1b. 1037 1110 1084 1044 1067
Weight loss, 1b. 238 362 336 321 354
Weight loss, %% ny 326" 30.7* .67 31.3°
Caondition

score change” —1.8 —2.9 —3.5" —2.6% —2.47
Calf weight gain, b, 107 71 103 95 48

ey pu— in the same rovw with different superscripts differ significantly (1 <=.06),
snrflr._-.?nc;_- in #nitial and finel coodition basel on a scale of [ oto 9, wilth 1 being the thinnese and
 the Eantest.
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supplemented cows, intermediate between the controls, was closer to that
ol negative controls,

Weight and condition loss comparisons in this trial indicated a low
utilization of the NPN portion of the supplements, consistent with pre-
vious results obtained in the same area on similar dry winter range grass.
In a previous trial, utilization of urea was greater than an extruded grain-
urea product, but utilization of the extruded grain-urea products used
this trial {starea 44 and starea 70) was similar to urea,

Positive control calves pained significantly more than negative con-
trol calves. However, pains of calves in NPN-supplemented groups were
not significantly different from positive controls, and significantly dif-
ferent from negative controls in only one case (urea). A lack of effect of
supplement treatments on calf gain, even though weight loss of cows was
affected, has been observed at this station. In short duration trials of this
nature cows probably maintain milk production at the expense of body
tissues

Performance of Five-Year-Old Hereford,
Hereford X Holstein and Holstein Females
as Influenced by Level of Winter
Supplementation Under Range Conditions

K. D Wryatt, K. % Lusby, L. Knori, Mike Gould, and Robert Totusek

Story in Brief

The performance of winter calving, 5-year-old Hereford, Hereford
x Holstein and Holstein females under tallgrass range conditions was
compared. Two levels of winter supplementation were imposed on groups
within each breed at calving and extended through the winter.

As the level of winter supplement increased, winter weight loss de-
creased for cows in the Hereford x Holstein breed proup. This trend was
not evident in the Hereford and Holstein breed groups due to the -
creased lactation interval during the winter in treatments receiving the

in cosparation with WSDA, Agricultural Reseerch Service, Southarn Ragion.
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higher suppelement levels. Cows in the Holstein treatment groups did not
cifectively regain winter weight losses during the summer grazing period,
Condition scores followed trends similar to winter weight losses and sum-
mer gains, Daily milk yields for Hereford, Hereford x Holstein and Hol-
stein females were 14, 21, and 28 Ib/day, respectively. Birth weights were
S0 845 and 1025 Ib, and weaning weights were 604, 658 and 763 1.,
respectively, Low rebreeding performiance was observed in the High Here-
ford x Holstein and Holstein groups and also in the Very High Holstein

=0 IILIE:I.

Introduction

Increasing the weaning weight of calves is a principal goal in most
vommercial cow-call enterprises, Weaning weight is one of the most im-
purtant considerations in beet production, but we must not overlook the
importance ol the efficiency with which increases are attained. In most
production situations, selection for increased weaning weight automatic-
ally results in selection for increased milk production because of the
strong relationship between level of milk production of cows and weaned
weight of the call, The most rapid method of increasing milk production
is by infusing genes for high milking ability from dairy animals.

The conversion of milk to calt gain is a rather efficient process with-
in the limits of milk preduction in the beef cow. Within this range, the
conversion is approximately 10 1b. of milk per Ib. of gain. Preliminary
tlata indicate that this conversion may not be as efficient at high levels
of milk production. Increasing the level of milk production in the beef
cow will be accompanied by increased feed requirements of the cow and
may decrease the elficiency of beef production. The purpose of this study
was to determine the influence of varying levels of winter supplementa-
tion on actual milk yield, calt performance and reproductive efficiency of
range brood cows dilfering widely with milk production potential,

Procedure

Groups of Hereford, Hereford x Holstein and Holstein females have
been maintiined continuously under native tallgrass range conditions at
the Fort Rene Livestock Research Station since they were one year old.
sinee tirst calving, groups of the Herelord and Herelord x Holstein fe-
miles have been subjected to two levels of winter supplementation (Mod-
erate and High) while three supplement levels have been fed to the Hol-
sicins (Moderate, High and Very High).

The Moderate level consisted of that amount of winter supplemental
tecd necessary o allow good relweeding performance in the Herclord
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females. Previous experience at the Ft. Reno Station suggested a winter
weight loss (including weight loss at calving) from fall to spring of 15
to 20 percent for mature cows,

The high level of winter supplement was established by the Herelond
» Holstein females and consisted of that amount of supplement adequate
Lo mzintaim a body condition and physiological activity comparable to the
Muoderamte Hervefords, Moderate and High levels were fed to groups ol
Hevelord, Herelord x Holstein and Holstein [emales. An additional
group ot Holsteins received a Very High level of supplement. This level
was calculated to maintain Holstein females in body condition similar 1o
the Moderate Herefords and High Hereford x Holstein. This level was
fed onlv to Holsieins,

The base breed treatment groups were the Moderate Hervelord, High
Herclord x Hoelstein and Very High Holstein females, These groups were
fed (post calving) 2.6, 5.5 and 7.7 1b/head /day as 2-year-olds, 3.1, 6.3 and
9.2 b 'head fday as S3-yvear-olds and 2.7, 5.8 and 8.4 1b/head (day as 4-year-
olds of a 50 percent crude protein supplement, respectively. As 5-year-olds
they were fed 3.44, 5.65 and 7.81 lb/head/day, respectively. Within each
nutritional treatment, the guantity of supplement fed each female was
adjusted Tor difference in body sice, Supplement intake by treatment and
Lireed is summarized in Table 1.

I'he females were bred 1o Angus bulls as yearlings, and to Charolais
Lulls as 2, 3 and 4-year-olds. Kropp et al. (1972, MP-87) summarized their
performance as 2-year-olds. Data from females as Syear-olds was reported
by Holloway et al. (1973, MP-90) and performance as 4-year-olds was
summarized by Lusby et al. (1974, MP-92). This report is relative to their
performance as S-vear-olds, The 4-yearold females were artificially in-
seminated 1o one Charolais bull for 60 days and pasture exposed for 30

Table 1. Supplement Intake.

Hereford x
Hereford Hulstein Haolstwin
Bt b = % S

Teem Muoderate High  Moderate High  Moderawe' High High
éu -.lt:munl, Ib.*

}I,'Fnta!, winter* 337 517 349 604 = 1% 848

Daily, pre-calving  0.64 1.28 0.57 1.26 i L15 1.6&

Daily, post-calving  3.44 5.49 3.23 5.65 S 5.61 7.81

1 %o moderare Holsteln ireatment on range this year due to low rebreeding performance of cows 1he
PrCYEaNS YOur.

2 Royvbhean mcal (4%, GO1%:  milo,  grouned, H(l.ﬂ-'_:'l;_ delilrated  alfaila meal, 50%; dicalcinm
plasphate, 29%: Masones, 13.0%; sal, 05%: ples viiamin A added m 10000 1U b, of aupple.
e

B hovember 26, 1879 1o Aprl 16, 1974
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days to Charolais bulls.

Monthly individual cow weights (after 12-hour shrink) were taken
[rom November, 1973 to October, 1974, Cow winter weight losses were
caleulated from November, 1973 to the lowest weight after calving (late
April). Cow condition scores were taken prior to initiation, alter termi-
iation, and before redinitiation of supplemental feeding. The scale for
condition scores was 1 {very thin) to 9 (very fat).

All calves were weighted within 24 hours after bivth and remained
with their dams on native pasture until weaning; no creep was led. Dur-
ing lactation, 24 hour milk production was estimated by the calf suckle
technigue. Milk production estimates were oltained in March, May and
July,

Each call was weaned at 240 == 7 days of age. Weaning weights were
adjusted to 240 days by interpolation or extrapolation. Age corrected
weaning weights of heiler calves were adjusted to steer equivalent by
multiplying by a factor of 1.05.

There was no Moderate Holstein treatment group this year due to
the low rebreeding performance of cows receiving this level of supplement
the preceeding year. All cows in this group which calved this year were
needed in the drylot phase of the experiment.

Results and Discussion

Birth weights and 240 day sex-corrected weaning weights are pre-
sented in Table 2. Calves from Holstein cows were the heaviest at birth,
averaging 105 and 102 b, for High and Very High treatments, respective-

Table 2. Calving and Weaning Data.

Hevelord x
Herelord Hulstein Halstein
e d | i1 S - = L. v _'lrfér}'_
Item Moderate  High  Moderate  High  Moderate' High High
MNumber of calves
wiraned® 14 11 14 I+ S 7 12
Male + f 7 i . 5 10
Female 11} 4 7 ] 22 2 2
Calving date 1-18-74  1-4-74 1-5-74 1-9-74 1-28-74 1.5-74
Birth weight® 81 9 figt 81 L 103 (1]
Adjusted weaning
weight, 1. 617 5ai 654 fh2 2 6 709

* Mo moderate Holstein ireatment on range this year due o low rebrecding performance of cows the
Previons yrir.

2 alves weaned 240 = F days.

# Pirth weights not adjusted for calf sex,

t Wenning weights covvected [or sex by multipkying heifer weaning weights by 1,05,
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ly. Moderate and High Hereford x Holsteins averaged 88 and 81 b, re-
spectively. Moderate and High Herefords gave birth to calves averaging
H1 and 82 Ib,, respectively. Level of winter supplement within each breed
lad lictle apparent influence on birth weight.

At weaning, calves from Herelord, Herelord = Holstein and Holstein
cows weighed 604, G58 and 763 1b., respectively. Calf perlormance in
previous years has indicated little inlluence of level of winter supplement
of the dam on weaning weight. Appavent dilferences between weaning
weights of calves within Hereford and Holstein breed treatment Broups
were probably a reflection of differences in birth dates (Table 2) which
allowed heavier calves more time on lush summer pasture,

Cow Weight and Condition

The amount of winter weight loss within breed proup decreased as
the supplement level increased, however, the trend was not as marked
as in the previous year, "This was particularly evident within the Herveford
and Holstein breed groups in which supplement level had lictle influence
npon winter weight loss, The increased weight loss of High Hereford and
Very High Holstein females may be attributed to the longer lactation in-

Table 3. Weight, “’e_lght {.Itnuge and Condition Score ]Jal.ﬂ

Hm Efﬂ-‘l’ll x

Heveford Huolstein Holstein
et S e - e TR o Ve
Item Mudmalq,, High Mmlcrntc ngll Moderate' High High
Mo, head 14 i3 14 14 - 7 12
Weight, Ib.
Fall, 1973
{pro-calving ) 1023 1000 1047 [ : 1183 1226
Spring, 1974
[mid-lactation) 884 BG4 838 itz - ] 1THI0
Fall, 1974
(post-lactation) 1083 1059 (INEiAE] L7 1172 1207
Weight change, 1h,
Winter —139 — 166 ——209 - 1B3 = —2{} -2
Summer 4179 + 195 4251 -+ 208 —_— 4+ 189 207
Year T AD 4 28 4 42 25 o il
Weight change, %
Winter — 136 — 162 — 199 17.0 - — 169 — (84
Summer 4+ 208 o 226 + 30 4 230 — 4 192 4 0.7
Crondition score™"
Fall, 1973 7.2 7.3 .l 5.8 4.5 L7
Spring, 1974 4.9 8.1 2.5 29 2.0 2.5
Fall, 1974 6.3 6.1 5.8 5.1 2.8 5 7

r W maderate Holstein (reatment r_.u vanee s '|,'\1 ar e B Im-.- Fi h|1||:I||1|.|: T rm mmnee of cows 1I|<
Previcms yERr.

: Condition scove: very thin = 1,. ., , very Tk = 9.

tCagpdition score bnscd on those cows which seaned calves as 3-year-olds on range,
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terval during the supplemental feeding period.

Average monthly cow weights are shown graphically in Figure I
Weight losses between the first and third months may be largely attri-
buted o calving weiglt losses. The lowest weights were observed during
the secomd and third months of lactation.

As in previous years, condition scores penerally reflected winter
weight changes, Pre-calving condition scores did not appear to be inlluen-
ced by the cows previous treatment. The lower precalving condition
seores of Holstein breed groups suggests that both supplement levels
{High and Very High) were inadequate for high producing females.

Milk Yields

Milk yields for 5-year-old Hereford, Hereford x Holstein and Hol-
stein females are shown in Table 4. Level of winter supplement had no
apparent affect on milk yield, Average milk yields for 5-year-old Here-
ford, Hereford x Holstein and Holstein females were 14, 21, and 28 1h/
day, respectively. These groups produced 14, 20 and 27 Ib/day as 4-year-
olds; 14, 22 and 29 Ib/day as 3-yearolds; and 13, 18 and 24 1b/day as 2-
year-olds.

o-—-a Moderote  Hereford
== High Hereford
fe--an Moderate Hx H

a—& High Hx H
1300 o—=o High Halstein
=—= Wery High Holstein
1200
= NGOE
. A
= -
= inoof =
-
.
[1n
00
20
12 3 456 7 \Wg w1
; it L
Fre-Farfum Lactation Pasi-Laclalion

Months

Figure 1. Body Weight Changes of Cows.
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Tahle 4. Milk ["mr]uru-:m Data.

Herelord x

Hereford Hulsti.ll: Huolstcin
il e e i Wi
Ticm Moderate  High  Moderate  High  Moderate' High High
Total lactation o
vield, 1h, A0 3120 4800 G280 — G720 G720
I}aﬂy yicld, Ih, 15 13 20 22 — 28 28

1 Nu mixlerate Haolstein treatment on vange this year due to inw ﬂhm :lm:: P flhrm tnee of cows lhc
[ITEVIOWE Y.

Reproductive Performance

Moderate and High Herefords and Moderate Hevelord x Holstein
females showed good rebreeding performance (Table 5). High Herefords
x Holstein, High and Very High Holstein females did not maintain an
adequate level of reproductive performance, Reasons [or the low rebreed-
ing performance of High Herelord x Holstein females (78.6 percent con-
ception) are not readily apparent. Poor rebreeding performance among
lemales in the High and Very High Holsteins (429 and 75.0 percent,
respectively) may be due to the cumulative effects of a sub-optimal plane
of nutrition for these high producing animals. Weight change and con-
dition score data (Table §) for females in these treatment groups indi-
cate that the level of winter supplementation provided has not been ade-
quate to meet their needs. As indicated previously, low rebreeding per-
lormance of the Moderate Holstein females resulied in their elimination
as i range treatment group this year,

Table 5. Repmdm_twc l’erlurmamﬁ

H{ e fnn'l x

Tlerelord Huolsiein o Iluh_tuu
B i it OO . a1 N '\-'ﬂ.}.

Ttem Maoderate High  Moderate  High  Moderate’ High High
Mo, of Eu.rnahs 15 15 16 14 7 [}
Mo, of females bred 15 12 16 11 e 3 9
Rohroeding, 7o

Conception 1.0 92.5 HLIRY 8.6 - +2.9 5.0
Days post-partum

Lo apparcnt con-

i Fli.un' Fii] as h9 94 07 2
1 N.q-s-;u;grm |_1u|ﬁ[|_gr| treatweent omn '|'|'I,I'|P"r"-||II5 i |.|-1ia|| e Do pebresding perfovmance of cpws (e

provious year,
2 Based on service dotes obiained from bolls fitted with ehin-Ball markes,
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Economic Analysis

The economic analysis shown in Table 6 is based on Oklahoma 1974
prives. Different prices may be substiluted as appropriate.

Several assumptions were employed in the economic analysis. Cost of
native range was estimated at $85.00 per year per female for the Moderate
Herelords. Individual roughage intakes were estimated in a drylot trial
comducted coneurrently and served as a basis for forage consumption of
range cows, The percent of forage consumed {1TDN basis) by each breed-
treatment group in drylot compared to that of Moderate Herefords was
multiplied by $85.00 to estimate the land cost of each group. The cost
of supplement was estimated at $120.00 per ton.,

The calves from the Hereford, Herelord x Holstein and Holstein
Females had an estimated value of $30.00, $29.00 and $27.00/cwt for steers
with a $5.00/cwt discount for heifers, Estimated calf value was calculated
Iy multiplying the adjusted 240-day weaning weight by their respective
price/cwt and then calculating a weighted steer-heifer average. A sex dis-
tribution of 60 percent steers and 40 percent heifers was assumed for
valves produced for sale.

As in previous vears, the Holstein females weaned calves with the
highest total value., However, adjustment for land and supplement costs
removes this advantage. On the basis of retuirn above land and supple-

Table 6. Economic Analysis.

Hereford x
Hereford Holstein Holstein
Very

Ttcm Moderate  High  Moderate  High  Moderate' High High
Lamnd require-

ment, %7 106 101 117 103 — 141 133
Land cost/

female, § A5.00 8585 99.45 B7.55% — 119.83 11300
Supploment cost)

femnale, § 21.06 3606 21.81 37.75 — 32138 55,0
Taotal land and sup-

plement eost, § 106,06  121.91 121.26 125,30 — 151,98 166.05
Average value of

calf, § 16946 16292  173.21 175.34 — 182.95 173.88
Frturn above land

and supplement

cnst, § 63.40 40.41 51.95 5004 — 5097 7.83%
Return adjusted for

conception, § G340 37.50 51.95 3933 — 13.29 587

LMo moderate Holstein teatiment on range this year doe to low rebreeding performance of cows the
previcns vear

* Fxpressed as 9% of Moderate Herefords a5 determined by farame intake in the drylet trial,
= Ppsed om conception ate as Gevearoolis rebred [ov calvimg as ti-year-olds,

Animal Science Research 1975 as



ment costs, it would appear that cows on the lower supplement levels
vield the preatest return, $169.46 and $182.95 for the Hereford and Hol-
stein breed treatment groups, respectively. In the Hereford x Holstein
breed group, the higher supplement level showed the greatest return
when expressed in this manner,

A more vealistic profit picture is provided by adjusting for rebreed-
ing performance. 'This adjustment was made by multiplying the return
above feed cost per calf by percent conception of the cows as H-year-olds.
On this basis, Moderate Hereford females were the most profitable fol-
lowed by Moderate Hereford x Holsteins, High Hereford x Holsteins and
High Herefords. The low rebreeding performance of the High amd Very
High Holsteins made them uncompetitive, As indicated previously, the
low rebreeding performance of Moderate Holsteing as <-year-olds resulied
in their exclusion as a breed treatment group this year,

Feedlot Performance and Carcass Merit of
the Third Calves from Hereford,
Hereford x Holstein and Holstein Cows

K. 5, Lushy, R, D, Wyatt, 1) F. Stephens and Robert Totusek

Story in Brief

Eighty-four Charolais crosshred calves From Herelord, Hevelord x
Holsiein (Crosshred) and Holstein dams were foed from weaning (24027
days of age) until each calf reached an anticipated grade of choice hased
on apparent fatness,

Holstein progeny were heavier in weight and larger in skeletal size
at both weaning (entry to the feedlot) and at slanghter. Crosshred pro-
geny were intermediate. Hereford progeny reguired the shortest feeding
period and pained the most efficiently, Tollowed by Crosshred progeny,
Draily gains were the highest for Holstein progeny.

In cooperateon with USDA, Agricultural Reseorch Sarvice, Southarn Razgion,
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Holstein progeny produced more carcass weight per day of age, while
Herelord progeny produced carcasses with more muscling (more vib eye
area (100 1b. carcass, higher conformation score). Marbling score and
quality grade were highest for Holstein progeny.

Introduction

Previous research has shown that weaning weights can be greatly
improved by increasing the milk production of beef cows. The fastest
method of increasing milk production in beel herds is by infusing genes
from dairy breeds. However, to evaluate the effect of heavier weaning
weights from high milking dams on the overall elficiency of beef produc-
tion, a comparison of post-weaning feedlot performance and carcass traits

of beel, beef x dairy and dairy progeny is needed.

‘The purpose of this experiment was to compare [eedlot performance
andl carcass traits of calves with 0, 25 and 50 percent Holstein breeding,
when fed to approximately equal grade.

Experimental Procedure

The feedlot performance and carcass characteristics of calves with
0, 25 and 50 percent Holstein breeding were determined. Calves, sired
by Charolais bulls, were from four-year-old Hereford, Hereford = Hol-
stein (Crossbred) and Holstein cows calving for the third time. Dams
from each breed had been wintered on one of two levels of protein sup-
plementation, Moderate or High, while an additional group of Holsteins
also received a Very High level of supplement. Daily post-calving amounts
of a 30 percent natural protein supplement were 2.6, 5.8 and 8.4 1b. per
day for Moderate, High and Very High supplement levels, respectively.

Calves were boin in December, January and February and placed in
the leedlot at weaning (240 == 7 days of age). At weaning, all calves were
shrunk for 12 hours, then weighed, photographed and vaccinated for
blackleg, P13, IBR and BVD. The weaning weight was used as the initial
feedlot weight. The calves were fed a 75 percent concentrate ration con-
sisting of (percent): ground corn, 60.2; cottonseed hulls, 15.0; pround
allalfa, 10.0; cottonseed meal, 8.0; molasses, 5.0; urea 1.0; salt, 0.3; min-
erals and Vitamin A. Calves were group fed by sex and by dams’ breed
andl previows level of winter supplementation.

Each calf was slaughtered when estimated to have reached a guality
prade of low choice, based on apparent fatness. Final weights were taken
alter an overnight 12-hour shrink. All calves were slaughtered at a com-
mercial slaughter plant and chilled 72 hours before quality grade, mar-
hling score, maturity, conformation score and kidney, heart and pelvic
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[ar {KHP) were estimated by a USDA grader. Ribeye area and backlat
thickness were measured from a tracing at the 12-13th rib separation
on each carcass, Cutability was calculated wsing the Murphy catabilicy
prediction eguation,

Results and Discussion

Little influence of dams' previous level of winter supplementation
on the calves feedlot performance or carcass traits was seen. Therelore,
resulls for feedlot performance (Table 1) and carcass traits {Table 2) are
shown anly by breed ol dam.

Fesults were similar to those reported for the previous two years.
Holstein progeny were the heaviest, and Herelord progeny the lightest,
at both the start of feeding and at slaughter. Crosshred progeny were
intermediate, Average length of the feeding period and consequent age
at slaughter increased with each increment of Holstein brecding. Hal-
stein progeny gained slightly faster than Crossbred or Hereford progeny,
while [eed elliciency definitely [avored Hereford progeny, followed lvy
Crossbred progeny. Feed required per b, of gain was 19.8 percent greater
for Holstein progeny and 11.0 percent greater for Crossbhred progeny than
[or Hereford progeny.

Carcass merit is summarized in Table 2. Carcass weight trends were
similar to slaughter weights with Holstein progeny the heaviest and Here-
ford progeny the lightest at slaughter. Holstein progeny produced more
carcass weight per day of age than Hereford or Crosshred progeny in
spite of the longer [eeding period for Holstein progeny. The superiority
of Hereford progeny for muscling was shown by BEAJI00 Ib. carcass
weight and is consistent with previous data on these breeds. Cutability
estimates also Tavored Herelord progeny. ‘The higher marbling score [or

Table 1. Feedlot Performance of Calves from Four-Year-00d Cows,

Breed of Dam
Hercford x

Ltem Hercfords Huolstein Holstein
Mo, of head 27 2 31
Initial weight, 1B S48 BO7 GRY
Slauehter weight, 1h? 2497 1091 1241
Age al slaughter, days’ 429 450 466
Averare davs Ted 189 210 226
Average i_l;l'il}' gain 242 2.35 261
Feed b, gain, lhb, 562 9.52 10,33

l_.-;'|._|:lL|n1 wenning weight,
220 days 4 averaige days fed,
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Table 2. Carcass Merit of Calves from Four-Year-Old Cows.

Breed of ].'lam.
Herelord x

Ttem Herelord Huolstein Haolstein
Mo of head 27 26 31
Hot carcass weight, 1b. ik 667 177
Rib eye, sq. in. 12.05 12.37 12.82
Rib cye/ 100 b, carcass 1.98 .85 1.65
Fat thiclkness, in. 0.75% 0,75 0.75
Fat thickness/ 100 1, carcass, in. 0.2 0.1 0,10
KHFP Fat, %' 2,95 3.00 5.25
KHF Fat/ 100 lb. carcass, F 048 46 047
Cutability, % 50,0 48.5 478
Carcass weight/day of age, 1h. 1.41 1.50 1.67
Conformation scope” 106 109 1.1
Marbling scorc® 12.0 12.2 14.3
Carcass grade’ 8.3 B8 9.7

:-Krdnc'r. heart and pelvic,
=0=high good, 10=lvw choice, 11=averags choice.
A Higher score indicotes more marbling.

Holstein progeny, also observed in the first calf crop, resulted in a higher
carcass grade. A longer feeding period and greater age probably con-
tributed to the greater marbling in Holstein progeny,

Economic Analysis

An economic analysis of feedlot costs and returns is presented in
Table 3. The analysis is based on an average of steers and heifers for each
bireed. Prices used were representative of values at the time of the feed-
ing trial. Other prices considered more appropriate may be substituted in
the calculations as desired.

The following prices were used:

Steers Heilers

Initial value of calves (per cwt.)

Herelord £58.00 $52.00

Hereford x Holstein 57.00 51.00

Holstein 55.00 49.00
Value ol carcasses (per cwt.)

Choice G600 6500

Goord 00 iA.00

Feed was valued at $97.50 per ton. Yardage cost was estimated at 15¢ per
head per day and the interest rate was estimated at 9 percent,

The return above initial value of the calves, feed vardage and in-
terest was calenlated. On this basis, all breed treatment groups showed a
Ioss. Hevelord calves showed the smallest loss at —$151.68. Herelord x
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Table 3.

Ticm HereTords
Ciarcass Value, § 385,45
Fredlot costs, §

Initial value of calves 40140

Feed cost' 188.68

Yardage® 8.5

Interest 18.70
Total cost, § 537.13
Return above initial value, feed

vardage and interest, § —131.68
YValue of carcass less cost of feed,

vardage and intcrest, § 149.72

Walue of call for I‘L,lrdinq.. $.fl:wt 27.32

t Total feed consumed % 507, 50 ptr cwt.
* g per head per day,

ke on feed

T1%E Fewnl cost £ initial value of calf] » ——

Holstein calves were intermediate at a loss of
calves showed the greatest loss at —$189.28, 'The lack of profitability of
the feedlot phase of the project may be attributed to the high initial

L

Leonomic Analysis {.n"ﬂ’(‘l.'di{L for Steers and Heifers).

l.’lr\r.l.":l ul' Tham
"~ Hereford x

Huaolstein Haolstein
473,55 G(18.28
32778 46,84
224.62 289.06

31.50 33,90
23.10 2776
GOT D HR7.56
—1B83.45 180.28
144,33 137.56
25,78 452

0, 1H},

value of the calves combined with the high leed costs,

An additional calculation was made in which [eed yardage and in-
terest costs were subtracted from the carcass value, and the rt_'.*su]l.ing -
turn was divided by the initial calf weight. This calculation was used (o
pruvide an estimate of the value of Ille.(,'ﬂ Ives Tor feeding. On this hasis,
Hereford, Hereford x Holstein and Holstein calves had values of $27.52,
FLETH and $23.62 per cwt., respectively.

4] Cklahoma Agricultural Experiment Station
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Three Levels of Nitrogen for
Bermudagrass Grazed by Cows and Calves

John Gordon, Leon Knori, Mike Gould and Robert Totusek

Story in Brief

Three levels of nitrogen fertilization (G5, 165 and 2 90 Ib. per acre)
were applicd to Midland benmudagrass Tor three years, Increasing stock-
ing rates were used with increasing levels of nitrogen. Call daily gains
(1.70, 1.3, 1.76 Ih.day) and adjusted 240-day weaning weights (301, 492,
487 1) averaged over the three years indicated no significant diffevence
in forage quality at different levels of nitrogen lertilization. "The general
trend observed in increasing pounds of beet per acre (255, 533, 590 Ib. [
acre) with increasing nitrogen [ertilization rates in all three years is attri-
Duted to the higher stocking rates with the higher levels of nitrogen,

Although the highest level of lertilization produced the greatesi nel
return per acre in the first two years, the lowest level of nitrogen returned
the greatest profit the third year due to changing economic conditions.
Each producer should examine the current economic situation before de-
ciding what level of nitrogen lertilization to use,

Introduction

In recent years bermudagrass has become popular as a high yielding
lorage for grazing catile. It is best suited to cow-call programs because
hermudagrass is of sufficiently high quality to promote high rates of gain
with stockers for only 60-90 days per year.

Nitrogen fertilization has been shown to increase forage yield signil-
icantly, but forage quality slightly in terms of crude protein content.
Since forage quantity and quality are prime considerations in maximizing
cattle production per unit area, the main purpose of this study was to de-
termine the ellects of three levels of nitrogen lertilization upon lorage
uality and quantity and their relationship to the performance of cows
and calves grazing Midland bermudagrass. The ellects of level of nitrogen
[ertilization were presented in Animal Sciences and Industry Repaort MP-
02, 1974, This paper presents the effects of different levels of fertilization
on animal performance.

m cooperaion wi h USDA, Agricubtural Ressarch Sarvics, Southern Region.
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Materials and Methods

This study was conducted at the Fort Reno Livestock Rescarch Sta-
tion near El Reno, Oklahoma: Midland bermudagrass (Cynodon dac-
tylon) was planted in each of 12 pastures. Each pasture was Tertilized with
one of three levels of nitrogen (G5, 165, and 300 1b, N facre) in split ap-
plications (May, July, and September); PaOy; and K,O were applied ac-
cording to soil analysis, All pastures were fertilized with liquid nitrogen
in May ol 1974 to enable the inclusion of 2,4-D. Urea (15 percent N} was
nsed as the source of N tor the second and thivd application in 1974, Am-
monium nitrate was used the first two years. Pastures were graduated in
sive so that carrying capacity was similar for all three nivrogen levels,

Sixty Angus x Hereford cows were mated to Anpus bulls for each of
three years (1972, 1973, and 1974) and randomly assipned to the twelve
pastures on the basis of calving date in 1972, Call birth weights were
Laken within 24 hours alter birth. Calves were weaned in November. Cow
ane calf weights were taken near the first of cach month after a six hour
period without leed or water,

Similar amounts of forage among pastures were maintained by vary-
ing grazing pressure with the use of "put-and-take” animals. Pastures
were dragged as often as deemed necessary to prevent excessive manure
buildup, Hay was cut and baled approximately every two months to con-
trol maturity. A mineral supplement composed of two parts trace mineral-
ized salt and one part dicalcivm phosphate was fed free-choice to all
treatment groups.

Results and Discussion

Cow Average Daily Gain

Due to stight variation in the length of the grazing period in differ-
ent years, cow daily gains rather than total weight gains were evaluated,
In the first yvear of this study daily gains among treatments were similar
because available forage was effectively equalized among treatments by
the use of “put-and-take” animals. However, in the second and thivd years,
vows o1 the medium level of nitrogen made the lowese gains, Therefore,
the daily gains averaged over the three years showed the lowest cow gains
on the medium level of nitrogen. The fact that cow gains were similar on
the low and high levels of nitropen fertilization indicates that the lower
eains observed on the medinm level were due to pasture differences re-
sulting in differences in available forage, rather than level of nitrogen.

Calf Performance
Calf daily gains and weaning weights dillered only slightly between
levels of fertiliaztion or years, These results indicate that increasing nitro-
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Table 1. Effects of Level of Nitrogen Tertilization of Midland Ber-
mudagrass on Cow Average Daily Gain, Call Average Daily
Gain, Adjusted Weaning Weight, and Beel Production per

ACTE.
Level of MNitrogen
1b. N /acre

Year i 165 200

1972
Cow daily gain,' lh na 0.ag ogm
Calf daily gain, Ib. 1.67 1.75% 1.68
Adjusted weaning weight,? b, 477, 492, 482,
Pounds beel produced acre, Ih. 221, 352, 4B6.
Pounds beef produced facre,

- 5% increase over lowest N level 50, T3,
Cow daily gain,' Th. 1.024 0.5a 1.08
Cialf daily gain, lh, 1.74 1.73 1.72
Adjusted weaning weight,? 1, 501, 495, 400,
Pounds beefl produced facre, b, 233 337 397,
Pounds beef produced facre,

|9H% Increase over lowest N level 45, fifl.
Cow daily gain,' 1b, 091" 0.57* [ GE=
Calf daily gain, 1, 1.87 171 £.71
Adjusted weaning weight,® b, 526, 489, 488,
Pounds beef produced/acre, Ib, 244, 531: 3gz.
Pounds beef produced facre,

% increase over lowest N level 36, G,

F-Year Average
Cow daily gain®, 1h. 097 068" 8%
Calf daily gain, Ib. L7 1.75 1.78
Adjusted weaning weight,®* b, 501 492 487
Pounds beef produced facre, Th, 233 333 340
Pounds beef produced/acre

%h increase over lowest N level 413, 67.

! Cow average daily gain for peried May to November
FLe0-day weight based on dally gain frem bivth to weaping, average of steers and heifers,
-2 Menins having different superseripts in the same vow are signilicantly different §F =065,

gen Tertilization did not improve forage quality but effectually inceased
lorage quantity and carrying capacity. The fact that weaning wiglits
were nol markedly decreased at the higher levels of nitrogen indcates
that the greater concentration of cattle at the higher levels of fertiliation
didd not greatly affect calf performance,

Each year there was a linear increase in the pounds of beef prducer
per acre as nitrogen level increased. The three year average indicaty that
e medinm and high levels of fertilization produced 43 and 67 preent
more beeffacre than the low level. The increased beef productia per
ncre was due to the higher carvying capacities at the higher leys of
nitrogen fertilization, since daily gain of calves was not increased.
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Lconomic Analysis

Changing economic conditions demand the revaluation of each pro-
ducer’s program each year. In the first year of this study, the advantage in
net return per acre for the high level of nitrogen over the low level was
approximately $41.00 (Table 2). Although nitrogen prices inereased in
1975, higher priced calves produced a $47.00 advantage for the high level
{(Table 3). However, the economic situation changed dramatically in the
third year {1974). With increasing nitrogen costs and declining calf prices
the low level of nitrogen returned $16.00 more per acre than the medium
level, while the high level resulted in a loss (Table 4). With present (1975}
call and nitrogen prices applied to a three year average of calf perform-
ance it is obvious that the higher levels of nitrogen would be unprolit-
able {Table 5).

Although in other locations with different soil types vesalts may
viry slightly, the general conclusions would probably be similar. In-
creasing levels of nitrogen result in increased carrying capacity and thus
more beef produced per acre. However, nitrogen and calf prices may
limit the leasibility of high levels of nitrogen. This study emphasized the
need for each producer to revaluate his program each year.

Table 2. FEffects of Level of Nitrogen Fertilization of Midland Ber-
mudagrﬂas on Net lleturnfm:re, Summer 1972

Level of Nllrngcn

llr, N,.-‘ﬂcrt
G5 "I"i 0
Ams,-’cr:w calf pair’ 2.5 1 9! 1.33
Clow-calf pairs/acre (1. 4(1 f1.52 075
Clow weight gain:, Ih. 104 176 184
Calf daily gain®, Ih, 1.67 1.75 1.68
Weaning weight?, 1, 476 493 442
Calf facte, 1h. 190 258 362
Value of calfl facre®, § 89,50 121.26 17014
Fertilizer cost/acre”, § 4,55 11.55 L0
Returnacre above fertilizer cost, § 81,75 10K, T1 149.84
Met return above cow and Tertilizer
cost/acre, § 56.75 ?d’ H a7.34

1 H-l winning 4- ZI! ?'2
5'F:|‘ﬂ'|n-l‘2| T2 to 11-8-72.
# From hirth to 11-8-T2,
2240 day weight based on daily gain from birth o 10-8-72, average of steers and heifers,
5 Basexd om $47.00 fewt, [or calves, average for steers andd heifers,
o Based on §0.07 /b, of nitrogen,
7 Based on oan annmal non-land fixed cow ot of 370000 Acow,
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Table 5. Effccts of Level of Nitrogen Fertilization ol Midland Ber-
mudagrass on Net Return/Acre, Summer 19735,

Level of Nl;l:lgnr
1h. N,.-’m'n:__

i 165 b7 TR

Acres/Seow-call pair 2.28 1.74 1.21
Clow-calfl paira/acre 044 0.57 0.8
Cow weight gain®, Th, 187 107 197
Calf daily gain”, b, 1:75 1.73 1.72
Weaning weight?, b 501 445 490
Calf facre, b, 20 284 405
Valuc of calffacre®, § 121.00 156,00 28215
Fertilizer cost/acre”, $ T80 19.80 .80
Returnfacre above fertilizer

cost, § 113.20 156.40 1687.95
MNet return above cow and

fertilizer cost/acre’, § 240 G6.50 129.85

! lbeginning 5-2-75.

2 TFrewn 5.2.7% ke 11-1-Ti.
* From 5-2-75% 1o 11-1-TH,
24 day weight based on daily gain from bitth to 11-1-73, average of sieers and heifers.
5 Dased om $55.00 fowt. for cplves, avernge [or steers and heifors.

U Pased on su.rz,ru:._ of nitrogen,

T liased om an annoeal noncland Gxed cow oost ol $70.00 /o,

Table 4. Effects of Level of Nitrogen Fertilization of Midland Ber-
mudagrass on Net Return/Acre, Summer 1974,

Level of Mitrogen

Ik, N acre
S 65 165 200

Acresfeow-call pairt 217 1.5% 138
Ciowe-calf pairs/acre 0.6 0.6 n.rz
Cow weight rain®, Ib. 172 17 130
Calf daily gain®, Ih. 1.87 1.71 171
Weaning weight®, b, 526 489 488
Calffacre, Ih, 245 3n 392
Value of calf facre®, § 73.50 9930 117.60
Fertilizer cost/acre”, § 16.25 41.23 72.50
Returmn/acre above fertilizer

cost, § 57.25 58.05 45,10
Mot return above cow and

fertilizer costfacee®, § 18.15 1.95 —16.10

U Beginming 4-50-74.

* From 4-80-74 to 11-5-74,

* Froan A--T4 o 11-5-T4.

VR day weight hased ono daily gain Do bith o V1-5-T4, average of stecrs o heilers.
7 Based on $A0H fewt. for calves, average ot steers and beifors.

= sl om F0.25 /0. of nitrogen,

 oaped onoanoannal now-land fixved cow oost of SE5.00 fcow,
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Table 5, Effects of Level of Nitogen Fertilization of Midland Ber-
mudagrass on Net Return/Acre, S-year-Average (January,
1975 Prices Used for Economic Analysis)

l.lL'\"l.'l.. ;:;[ N:iITll"!.:l.'H

1. N/acre
G5 165 00

Acres/eow-vall pair’ 232 1.72 1.31
Clow-calf pairs/acre 043 0,54 .76
Clow weight zain®, b, 184 130 170
Cialf daily gain®, 1b, 1.76 k.73 1.70
Weaning weight®, Ih. a0 492 487
Calf facre, b, 216 286 e
Value of calf/acre”, § 5400 71.50 93.00
Fertilizer cost/acre®, § 16490 42.90 7540
Return/acre ahove fertilizer

cost, § 37.10 28.60 17,640
Net return above cow and

[ertilizer cost/acme’, § 0.55 2070 4700

! Beginning 51,

B Aadjusted for period 5-1 to 11-1,

% From hirth o 11-1

240 clay weight bosed on daily gain from hinth to 11-1, average of steers aned heifers,

E Based cm 32500 fcwt, For calves, average for steers and heifers, Oklahoma City Market prices.
" Bared on §0.26/0, of nitvogen,

7 Basexl on an anonab oome-bwal Figeed cow cost oof 5&5.0[3!.,-"1'.“1'.'.
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Feedlot

Influence of Roughage Level and Processing
Method on the Digestion of High Corn Rations

N. A, Cole, R. R, Johnson and F. N. Owens

Story in Brief

The influence of roughage level and steam flaking of corn o1 diges-
tion by steers was studied in 2 trials. In trial 1, the rations conained
whole shelled corn with cottonseed hulls added at levels of 0, 7, 14 and
21 percent. Digestibility of dry matter, cellulose, acid detergent fiby, pro-
tein and starch all decreased as ronghage level increased to 14 percat but
increased slightly to 21 percent roughage to values similar to ration 7,

In trial 2, steam flaked corn with 0 or 21 percent roughage wa com-
pared with dry rolled corn with 0 or 21 percent cottonseed hulls. Tigesti-
bility of dry matter, organic matter, cellulose and protein were higler for
0 percent cottonseed hull diets than on the 21 percent roughage ntjons.
Starch digestion was unchanged with roughage level but at both royhage
levels digestibilities of all nutrients analyzed were higher with stean flak-
=l than dry rolled corn.

Introduction

The processing of corn grain in high concentrate finishing wions
1as become common practice. Two of the more popularly used prossing
nethods for corn have been steam flaked and dry rolling. When rovhage
evels are below 15-20 percent, whole shelled corn rations can piduce
xjual performance to rations containing processed corn. At higher mgh-
we levels, however, corn should be processed in same manner Imoptj.
num performance, This apparent processing method by roughagdevel
nteraction is commonly attributed to the “"roughage [actor” of hole
helled corn, This study was conducted in an attempt to 1) further wler-
tand the reasons for this roughage level effect on utilization of hele
helled corn, 2) to study the effects of roughage level on the utilizaty of
team flaked and dry rolled corn and 3) 1o compare these proging
nethods at two roughage levels,
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Procedure
Trial 1:

Four hereford steers averaging 900 1bs. were housed in metabolism
stalls and fed hourly by means of automatic feeders in order to obtain
maximum feed intakes, Steers were fed one ol the rations shown in Table
1 with rations being switched at 2 week intervals till each steer received
each ration, All rations contained whole shelled corn with cottonseed
hulls (CS5H) supplying all the roughage in the rations. CSH levels were
0,7, 14 and 21 percent of the rations,

Feces were collected on days 10 through 15 of each 2 week period.
Feed and feces were analyzed for dry matter, cellulose, acid detergent
fiber, starch and crude prdtein,

Trial 2:

The procedures and steers in trial 2 were the same as those used in
trial 1. The rations are shown in Table 2. The rations fed were steam
flaked or dry rolled corn with O or 21 percent cottonseed hulls.

Table 1. Dry Matier Composition of Rations in Trial 1.

Itgﬁnn'

Ingredient B . N ¥ . ]
Whole shelled corn 0.0 82.0 74.0 {:'llé."
Caottonseed hulls . 7.0 110 21.0
Cottonseed meal ST 1.0 2.0 3.0
Supplement 10,0 100 10.0 10.0

Ground corn T Ty T

Cottonsecd meal 3.2

Urea 0.6

Vitamins & Minerals 1.5

Lignin source 36
L Rationa ldentifiod I_:a:.' level of eottonseed hulle,. - -
Table 2. Dry Mater Composition of Rations in Trial 2.
. B N o T T - -._-_-._ . S
Ingredient S0 SF-21 DRA DR
Corn 90.0 6.0 900 660
Cottonseed hulls s 21.0 s 21.0
Cottonsced meal o 30 el 1.0
Supplement! 1.0 100 10.0 1.0

1 Bame composition as in telal 1,
8 8F represents steamilaked com, DR dry rolled amd nomber refers to peroentage of cotignseed hulls,

48 Oklahoma Agricultural Experiment Station



The steam flaked corn' was prepared by steaming corn for 20-30
minutes at 210-220°F at atmosphere pressure and then rolled to prmluct‘
a product with a density of 34 lb. per bushel,

Dry rolled corn was prepared by passing the corn through vollers
adjusted to crack all kernels. The density of the final pmduct was 53 lh.
per bushel.

Results and Discussion
Trial 1:

Dry matter and ADF intakes increased with increased roughage level
but starch intakes remained fairly constant, (Table §). Digestibilities of
all nutrients measured decreased as roughage levels increased from 0 to
14 percent and then increased at 21 percent CSH to levels similar to the
7 percent CSH ration {Table 4). The starch digestion values suggest that

 Courtesy of Texas County Feedvards, Guymon, Oklahama

Table 3. Intakes of DM, Starch and Acid Detergent Fiber.

l"l‘.ati.vl:lcn_L o

Nutrient 1 [ 3 4
D == Trial 1
DM® (1) 9.8 11.5 12.51 13.0
Starch (Ib.} 7.1 6.9 7.0 6.2
ADF* (b)) 0.6 1.3 2.0 3.0

Trial 2
DM® (1b.) 4.6 11.7 9.6 1.8
Starch {Ib.) 5.4 4% 70 6.3
ADF' {Ib.) .7 2.4 L 25
1 n rial | orations 1, 2, 8 and .-!-_.'lrc rationa 0, 7, 14 amd 21 rvespectively. 'il'l_-'ll"lal 2 yations 1, 2, %

anel 4 are rations SF-0 5F-Z1, DR-D amd TVR-Z1 respectively,
2 Iy matter,
4 Acid Dretergent Fiber.

Tahble 4. Digl_*stibilia_ics of DM, Cellulose, ADF, Starch and Protein
in Trial 11

.Rﬂ.llll.'ldl (% cottonsesd hulls)

Miutrient 1] 7 14 1
[0 B4.3 78.4 71.8 749
Cellulose 782 G9.7 54.1 G610
ADF 46.2 42.0 329 46.7
Starch 96.4 4.7 Q2.2 05,4
Protein 1.4

Geb01 0.5 .4

LA values expresed as a percentage of tolal inlake.
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as the roughage level increased from 0 to 14 percent the rate of passage of
starch through the digestive tract increased, reducing the time for diges-
tion and lowering digestibility. The decreased DM, protein, ADF and
cellulose digestion between 0 and 14 percent CSH may be due to the
increase in the amount of poorly digestible CSH component. The in-
crease noted at 21 percent CSH again suggests that rate ol passage may be
decreased at this roughage level.

Trial 2:

DM and ADF intakes increased when roughage levels increased but
starch intakes were slightly decreased. The dry rolled corn rations had a
higher starch content and thus a higher total intake. Digestibilities ob-
tained in trial 2 are shown in Table 5. Increasing the roughage level de-
creased digestibility of DM, organic matter (OM), protein and cellulose
by G-10 percentage units with both corn processing methods, This de-
creased digestibility might be expected simply due to the poor digestibil-
ity of the DM, OM, protein and cellulose of GSHL

Steam flaked corn rations had higher digestibilities of DM, OM,
starch, cellulose and protein than dry rolled corn rations at the same
roughage levels. The higher digestibilities of DM and OM on the SF
corn rations is a reflection of the greater availability of the starch and
protein in the SF corn.

When compared to the results of trial 1, SF corn appeared to have
higher digestibilities of DM, starch and protein than WSGC at the same
roughage levels. While WSC and DR corn appeared to have similar di-
gestibilities. Although these effects could be due to time differences
{there was approximately a 5 month period between trials) they would
e expected from results of previous research,

Table 5. Digestibilities of DM, OM, Cellulose, ADF, Starch and Protein
in Trial 21,

Ration® :
Nutrient ST-0 SF-21 DRA DR-21
DM 86.9 782 80.5 1.2
O #8.5 7.8 82.3 728
Sellulose 71.6 58.1 i, 1 h1.6
ADF 39.6 40.3 271 36.8
Starch 99.5 948.9 05.7 941
Protein 8.2 67.2 fl.2 605

1Al valucs expressed as a pereentage of tolal intake.
REF represents steam (laked comn, DR, dry rofled, and sumber refers o percentage of cottonseed
himlle in the cliet,
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Comparison of Feedlot Performance Among
Various Two-Breed Cross Steers

K. R. Frahm and T. A. Stanforth

Story in Brief

Feedlot performances were compared among seven different two-
breed cross steers involving a total of 142 steers, Hall of the steers were
placed in the feedlot at weaning and the other half grazed wheat pasture
before heing placed in the feedlot as yearlings. On the average, yearling
fed steers were in the feedlot 32 fewer days, gained 0.15 Ibs. per day more
rapidly, but required L24 more lbs. of feed per 1b. of gain than steers
that were placed in the feedlot immediately alter weaning., Simmental-
Angus, Simmental-Hereford, Brown Swiss-Angus and Brown Swiss-Here-
hord steers on the average were on test 33 days longer than Angus-Here-
ford, Jersey-Angus and Jersey-Hereford steers and consequently were
heavier at slaughter.

Feedlot ADG was similar for the Simmental crosses, Brown Swiss
crosses and Hereford-Angus steers (2.76 1bs)) and were on the average
0.58 Ibs. per day more rapid gaining than Jersey cross steers. Simmental-
Hereford steers were most efficient (7.8 1b, of leedIb. of gain); Sim-
mental-Angus, Angus-Hereford and Brown Swiss-Hereford were second
(8.2 Ibs.); Jersey-Hereford and Brown Swiss-Angus were third (8.6 lbs.)
and Jersey-Angus steers were least efficient (9.1 Ibs.)

Introduction

Ample research has demonstrated that systematic crossbreeding sys-
tems can increase the pounds of calf weaned per cow in the breeding
herd by at least 20 percent over straiphtbreeding systems, Information is
needed however, as to which breeds can best be combined into systematic
crossbreeding systems to maximize produoction effliciency under various
production and management systems. An extensive research study is cur-
rently in progress to compare the lifetime productivity of various two-
breed cross cows under Oklahoma range conditions when mated to bulls
of a third breed. The present study compares feedlot performances of
seven dillerent crosshred steer groups under two dilferent pgslweaning
management regimes, Half of the steers from each group were placed in
the feedlots at weaning time, whereas, the other half were grazed on

In cooperation with USDA, Agricultural Ressarch Service, Southern Region,
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wheat pasture and placed in the feedlots as yearlings. These stecis were
produced in the process of obtaining the various two-breed cross females
to be evaluated for the main objective of the study.

Materials and Methods

Angus cows were randomly mated 1o Hereford, Simmental, Brown
Swiss and Jersey bulls and Hereford cows were randomly mated to Angus,
Simmental, Brown Swiss and Jersey bulls to produce cight different two-
rreed cross calves. Four bulls from each sire breed were used in these
matings. 'The two-breed cross calves were born at the Lake Carl Blackwell
Research Range west of Stillwater during February, March and early
April of 1975, The calves remained with their dams on native range with-
out creep feed until they were weaned September 25, 1973 at an average
age of 205 days. Growth performance to weaning was reported by Stan-
forth, Frahm and Sharp, 1974, Okla. Agr. Exp. Station Misc. Pub. 92:28.

A total of 150 crossbred steers were trucked to the Ft. Reno Live
stock Research Station. The oldest hall of the steers in each crossbred
group (a total of 78 steers) were placed in the feedlot one week after
weaning. The youngest steers in each crossbred group (a total of 72
steers) were grazed on wheat pasture and placed in the feedlot on March
7. 1974 at an average age of approximately one year,

Hereford x Angus and Angus x Hereford steers were mixed and
treated as a single crosshred group for the finished phase. Steers from each
of the seven crossbred groups were randomly divided into two feeding
pens (a total of 14 feeding pens) and were fed on sell feeders the ration
shown in Table 1. A total of 8 steers were removed from the feeding trial
because of urinary caleuli in the case of those that were placed on test
at weaning time. Corn was substituted for milo from day 174 till the

Table 1. TFinishing Ration for Crossbred Steers.

Percent
Ingredicnt in ration

Milo® 8
Alfalfa i
Cottonseed Hulls 4
Malasses 5
Supplemental Pellets® L

100

tCorn replaced mila frem day 174 through the end of the Tinishing period in e cose of sees
placed on test al weaning ape beeause of a urinary caleuli problem,

2 Supplemental pellets consisted of 67.6% soybean il meal (44950, 12% urea, 10% caleium carbonate,
4% snlt plus awrefac, Vitamin A and tace minerale
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end of the finishing period in the weaning age group and no further
urinary calculi problems occurred.

Each steer was evaluated individually and sent to slaughter at it was
anticipated that he had sulficient finish to grade low choice.

Results and Discussion

Feedlot performances for steers placed on test al weaning time are
presented in Table 2. Data for steers placed on test as yearlings are pre-
sented in Table 3. On the average steers that went on test as yearlings
were 47 Ibs. heavier in weight on test, gained 0.15 Ibs. per day more in
the feedlot, and were in the [eedlot 32 fewer days. Average slanghter
weights were similar for both test groups. Weight on test varies among
crosshred groups because they were all placed on test on the same date
at similar ages. Thus, differences in genetic potential for growth and
differences in lactation level of dams resulted in different average weights
at the start of the feeding period.

‘The Simmental cross steers and the Brown Swiss cross steers required
the longest feeding period and thus had the heaviest slaughter weights. In
the weaning group Simmental and Brown Swiss cross steers were on feed
an average of 247 days and averaged 1129 Ibs. at the time of slaughter.
The Hereford-Angus steers and the Jersey crosses were on feed an aver-
age of 34 fewer days. Heretord-Angus steers weighed 1039 Ibs. and Jersey
crosses weighed 922 Ibs. on the average. The same general patiern was
found in the yearling test group. On the average the yearling steers were
on feed 32 fewer days and the Brown Swiss and Simmental crosses were

Table 2. Feedlot Performance for Various Crosshred Steer Groups
Placed on Test at Weaning Age.

Crosshred N Initial Final Dayson Carcags Carcass”
Eroup Steers Wt (lbs) W (lha.)  [eed ADG Wt ilbs.) grade

Angus x Hereford' 16  469°F 103 217' 264 BIF 10T

Simmental x Angus 9 5547 118 235" .76 TIY 9.9

Simmental x Hereford 0 4500 1117 251° 268 BTIY 9.7
Brown Swiss x Angus 3 475 1116 251* 2.6 ATOM 9.7
Brown Swiss x Hereford i1 436" 1104° 2512 268 ave 9.9
Jursey x Angus 9 454 038" 206 25n 557" 9.1
Jersey ® Hereford 5 408" a0g* 215 253 545* 10,074

Ave, all groups 7m0 461 1057 232 2.57 fidl 9.9

incledes both A «= H and H x A crosses,

P Carcass quality grade equivalents: 11 =choice, 10=choice-, 0= good-|

=0 Means in the same colummn that do not have at least one superscript in common are significantly
dilferent at the 1,05 probability level.
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Table 3. Feedlot Performance for Various Crosshred Steer Groups
Placed on Test at Yearling Age.

Crosshred MNo. Initial Final Days on Carcass  Carcass®
group Steers W Wi. feed  ADG Wi Crade
(Ibs)  (ibs,) (Ihs.)
Angus x Herelord 16 532  1051° 184" 2.85" 3G 9.ghes
Simmental x Angus 11 32" 1120 00" 2987 GAG° g g
Simmental x Hereford 1 ai5™ 1131t 209+ 297 691° 9.6
Brown Swiss ¥ Angus 12 518" 11000 a1y X700 679 10.4°
Brown Swiss x Hereford 10 474% 10834 724 274 676 10.2*+
Jersey x Angus 7 4B7T'" 94" 187™T 231' 533 0.4
Jersey x Hereford ] 499%6 gq0f 1797 2.47¢ 5500 o2
Avg. all groups 72 08 1048 200 2.7 637 9.8

lncludes both & x H and H x A crosses,

2 Carcase quality grade equivalents: 11=choice, 10=choice~, G=gnod-I-.

BB Means in the same column that do not have at least one superscript in common are sigmifi-
cantly different av the 0% probability level,

about 21 Ihs. lighter at slaughter than their counterparts in the weaning
test group.

Average daily gain during the feeding period was very similar for
the Simmental crosses, Brown Swiss crosses and Hereford-Angus steers
averaging 2.66 lbs, per day in the weaning steers and 2.85 Ibs. per day in
the yearling steers, The Jersey crods steers gained about 0038 1bs, per day
less than the other groups.

Differences in carcass weight are primarily due to differences in
slanghter weight. Dressing percent was similar among all groups over
both test periods ranging from 58.2 percent to 61.8 percent,

Differences in carcass grade were not large because of the experi-
mental design to slaughter all steers as they reached the low choice grade.
In the weaning steers the desired average grade was attained only in the
Angus-Hereford and Jersey-Herelord steers, The Simmental and Brown
Swiss cross steers were in the very top part of the high good grade. Ap-
parently additional time in the leedlot would be necessary to get these
kinds of steers to the higher grade. The Jersey-Angus steers failed to
grade low choice because of conformation, not lack of marbling. In the
yearling steers, the Hereford-Angus, Simmental-Angus and Simmental-
Hereford steers were apparently sent to slanghter a few days too soon.
Lack of adequate conformation was the factor that prevented the Jersey
cross steers from grading higher,

Feed efficiencies for each crossbred group in both test periods are
presented in Table 4. Although there were some lairly large differences in
feed efficiency, few of the dilferences among crossbred groups within a
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Table 4. Feed Elficiency for Various Crossbred Steer Groups.

Crosshred On Test at Weaning Age  On Test at Yearling Age Avg. Both
Coroup No. Steers Ihs, feed/ No. Steers 1hs feed s Test
Ibs. gain 1hs. gain Periods
Angus x Hereford' 16 7.48 16 #e1® 8,142
Simmenlal x Angus 12 7.82 i1 47" 8147
Simmental x Hereford 10 1.26 10 B.36% 781"
Brown Swiss x Angus 13 B.09 12 g 2gha B.GOTH
Brown Swiss x Hereford 11 7.806 10 §.52* B.19¢-%
Jrrsey x Angus 9 a.03 ¥ 1247 9.13
Jersey = Hereford T 7.78 [ 9545 T
Avg, all groups 78 7.76 72 94100 838

lnchiedes both A x H ancd T1 x A crosses,
224 Keans in the same column that do not have at least one supescript e common are signifi-
cantly different at the 4,05 probtability level.

test period were statistically significant. Averaged over both test periods,
Siminental-Mereford steers were the most efficient at 7.81 lbs. of feed
per Ib. of gain. Simmental-Angus, Angus-Hereford and Brown Swiss-
Simmental-Hereford steers were the most efficient at 7.81 Ibs. of feed
per Ib. of gain. Simmental-Angus, Angus-Hereford and Brown Swiss-
Herelord were quite similar and required 0.35 more lbs. of feed per 1h.
of gain than Simmental-Hereford. Compared to Simmental-Hereford
steers, Jersey-Hereford and Brown Swiss-Angus steers required .82
more Ibs. feed per Ib. of gain. Jersey-Angus steers were the least efficient
and required 9.13 Ibs. of feed per lb. of gain on the average. The Here-
lovd cross steers were consistently slightly more efficent than their Angus
cross counterparts. (Simmental-Hereford vs. Simmental-Angus, etc.)

Although the yearling fed steers were on test 32 fewer days and
pained (.15 lbs. per day more rapidly, they required 1.24 more Ibs. of
feed per 1b. of gain than the steers started on test at weaning time.
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Buffers and Subelinical Acidos

E. C. Prigge, E. T. Clemens', N, A. Cole
R. R. Johnson® and 13, Williams®*

s 1n Steers

Story in Brief

To simulate subclinical acidosis, four fistulated steers in two trials
were fed high moisture corn rations at 200 percent of voluntary consump-
tion by forcing diet into the rumen through a fistula, Lactic acid levels
and pH were monitored at 0, 1, 2, 4, 8, 12 and 24 hours after feeding
and influence of added buffers, potassium bicarbonate, sodium bicar-
honate and caleium carbonate, were studied.

All the buffers tested in trial 1 stabilized rumen pH and prevented
lactic acid concentrations with potassium bicarbonate appearing to be the
most effective, The calcium carbonate did Hmic pH depression o some
extent, however delayed the return of pH in the rumen to more neutral
conditions, In a second trial, potassium bicarbonate, sodium bentonite
and dolomitic limestone were tested and again potassinm bicarbonate
limited lactic acid production and pH depression to a greater degree than
any of the other buffers tested. The sodium bentonite and dolomitic
limestone were also elfective as buflers.

Of the compounds tested, potassium bicarbonate was most effective
as a buffering agent with high moisture corn rations. However the cost
of this chemical make sodinm bicarbonate, sodium bentonite, dolomitic
limestone and possibly calcinm carbonate desirable economical alterna-
E1ves.

Introduction

The use ol high concentrate rations is still ];c:-hn;m the most desir
able method of feeding cattle to maximize gains and efficiency. However
the feeding of rations with high energy densities has resulted in a series
of digestive disturbances including poor food consumption, chronic ro-
men and liver lesions and predisposition to other discases, Such a condi-
tion, usually brought on by over-consumption of feed, and is olten called
sub-clinical acidosis. Symptoms of subclinical acidosis are increased ru-
minal lactic acid levels and marked depression in rominal pIT.

University, M.Y. 14ERM.

B Present aelileeds: Flend, Dept, of Animal Science, Universsity of Tennessee, Booxville, "Tennesser:
749400,

v it Utiliaetion Besearch, Gavden City, Kamsas G786,

& The authors gratefolly acknowledge e technieal assistance of T, Watsm and W, Aearfoss,
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Studies from this laboratory have indicated that processing of grains
increases the tendency to cause acidosis due to more rapid fermentation
of grain in the rumen. 1f subclinical acidosis can be prevented by adding
butfers to the diet, considerable economic advantage would be realized.
This investigation was to examine the addition of buffers to the ration
on the changes in ruminal pH and lactic acid levels.

Materials and Methods

Two trials were conducted to determine the effect of various buffers
on ruminal pH and Iactic acid levels. The basic rations utilized are shown
in Talle 1. High moisture corn was used in this study as the main con-
centrate ingredient. Four rumen fistulated Holstein steers were fed one
ol three bulfers and a control ration for one sampling period, after which
they were switched to another ration and this was continued uneil all
steers were fed all rations. The buffers used in the first trial were potas-
sium bicarbonate (KHCO,), sodium bicarbonate (NaHCO,) and calcium
carbonate {CaCOy) and in the second trial, KHOO,, dolomitic limestone
and sodium Dentonites,

The rations used in both trials were fed at about 2.5 percent of body
weight in 2 equal feedings. On the day previous to testing, the steers
were fed one half of their half day allotment in the evening and on the
sumpling dav the steers were olfered 200 percent of their allotment for
the morning feeding. If the ration was not consumed within 80 minutes,
the remaining portion of the ration was placed directly into the romen
through a listula. These procedures were used to assure comparable con-
sumption and starting times for rumen sampling.

= American Coiloid Compony, Skokie, Tinois G070,

Table 1. Composition of Rations Used in Trials | and 2.

Buffered?
Ingredient Control® Ration
High Maisiuie Corn 86.8 B4.8
Cottonsecd hulls B.0 g.0
Trhehy Alalls neal 2.2 2.2
Sovban meal 2:1 21
rrea 03 (I
Salt, trace mineralized n:2 0.2
icaleium phosphats: 0z 0.2
Calit, 0.4 0.2
Bufler . 20
Aurofac—5His 225 g/ton 225 witon
Vilwmin A 200 7/ ton 0 g ton

{300,000 1 A=)

PO an as is basis.
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Samples of rumen fluid were taken prior to feeding on the test day
andd at 1, 2, 4, 8, 12 and 24 hours after feeding, No additional feed was
given until the rumen sampling was completed. Lactic acid and pIl were
determined on the rumen samples in both trials.

When the steers were fed at regular intervals all steers usually con-
sumed the total amount of the ration offercd. However, on the day lol-
lowing the sampling day, the steers were frequently “off feed”, especially
in trial 1. The next testing period was therctore delayed until all offered
fecd was consumed for two consecutive days.

Results and Discussion

Trial 1. The pH depressions following 200 percent feeding can be
seen in Figure 1. The pIl's for all treatments were at their lowest at 8
hours after feeding, with the unbuffered diet causing the greatest depres-
sion in pH and the KHCO, being the most effective bulfer with the pH
about 0.% of unit greater than the unbuffered control. The CaCO; and
NaHCO; buffers showed some improvement over the controls, however,
the advantage was not preat. In addition the CaCO, tended to delay the
return of acid condition on the rumen to more neatral {pH 7y levels fol.
lowing feeding. The reason for this delay is not known, however, under
certain conditions it could provide lactic acid producing bacteria a more
snitable environment for proliferation and this type of [ermentation
could possibly lead to higher incidence of acute acidosis. Lactic acul
levels determined at the same time are illustrated in Figure 2,

The levels of lactic acid observed in this trial (Figure 2} were high
and reached over 100 mM/liter for both the control and the CaCO,
treatment. Levels in this range are frequently observed with acute acid-
osis. Acute acidosis was never observed in this study, however the animals
were constantly “off feed” following the treatments,

Trial 2. In trial 2 the effectiveness of KHCO,, dolomitic limestone
and sodium bentonite as buflers were tested. KHCO, was again used as in
trial 1. The rumen pH levels can be found in Figure 5. The KHCO; ap-
peared to have the same effects as in trial | and was more effective than
the other bulfers tested. However, the cost of this chemical is high so use
as a buffer in feedlot rations may not be practical,

Both the dolomitic and sodium bentonite helped control rumen pH
when compared to the control ration. In addition, the pH of all the buf.
fer treatments appeared to return to neutrality more rapidly with buffers.
Again a rapid return of ramen pH to neutral levels could be as important
as total extent of pH depression as a stimulating Factor in subelinical
acidosis due to the opportunistic nature of lactic acid producing bacteria.

These rumen lactic acid levels for trial 2 can be scen in Figure 4.
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Figure 1. Changes in rumen pH after leeding rations containing either
a control or KHCO,, NaHCO,, and CaCO, as a buffer.

The peak lactic acid level for all ration occurred at one hour after feed-
ing with the control having the highest level and KHCO; the lowest, with
the dolomite and Na bentonite levels being intermediate. It is of in-
terest to note that the lactic acid levels in trial 2 were approximately one
tenth of the levels observed in trial 1. In addition the steers in trial 2
seemei to go “off feed” less frequently than in trial 1.
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Figure 2. Changes in lactic acid levels after feeding rations containing
cither a control or KHOCO,, NaBHCO, and CaCiy as a bulfer,

Trial 2 was conducted one year later than in trial 1 and the high
moisture corn used in wial 2 had lower levels of moisture and soluble
nitrogen. Based on these observations it seems possible that the incidence
of subelinical acidosis conld be reduced to a greater extent by enviran-
mental factors and proper management practices during the harvesting
and ensiling of high moisture corn than by the use of bulfers. However
since ideal management conditions and environment are not always pres-
sent and buffers, such as potassium bicarbonate, sodium bicarbonate,
socdinm hentonite, dolomitic limestone and, possibly, calcivm carbonate
may aid to lower the incidences of subclinical acidosis.
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Figure 3. Changes in rumen pH after feeding rations containing a
control or KHCO,, dolomitic and Na bentonite as a buller.
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Figure 4. Changes in lactic acid levels after leeding rations containing
either a control or KHOO,, dolomitic and Na bentonite as a
buffer.
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Soluble Non-Protein Nitrogen and High
Moisture Corn Utilization

E. C. Prigge, R. R. Johnson!
M. A, Cole and D, E. Williams=+

Story in Brief

‘T'wo trials were conducted to determine the influence of high levels
of soluble non-protein nitrogen in ground high moisture cormn on nitrogen
utilization. Four fistulated Holstein steers were fed rations containing ap-
proximately 80 percent corn in the dry or high moisture form with either
soybean meal (SBM) or urea supplements. The levels of soluble non-pro-
tein nitrogen for the dry corn 4 SBM, dry corn -+ urea, high moisture 4
SBM and high moisture corn - urea rations were 33, 52, 73 and 92 per
cent of the total nitrogen, respectively. Peak rumen ammonia levels were
higher (P<.05) with dry corn - urea ration.

Plasma urea levels were higher for steers when fed the dry corn ration
than when fed the high moisture rations. Urea appeared to be utilized
more efficiently with ground high moisture corn rations. A second trial
was conducted in which twelve ram lambs were fed a nitrogen depletion
ration for 3 weeks after which they were assigned to the rations used in
trial 1. Lambs fed high moisture corn produced (P<.05) less urinary nitro-
wen and retained a greater percent of absorbed nitrogen than those fed
iy corn rations. This further suggests that nitrogen in high moisture
corn rations can be utilized effliciently even though it is high in soluble
non-protein nitrogen.

Introduction

High moisture corn is becoming increasingly important in the feed-
lot industry. This method of corn storage has proven to be economical
and energetically efficient when fed to ruminants. Protein of high mois-
ture grain during storage changes from insoluble to high soluble forms
and much of the protein is degraded to non-protein nitrogen (NPN). In-
stances of reduced feeding value of high moisture corn have been at-
tributed to this solubilization of nitrogen.

Depressed appetites and poor gains have been observed in feedlot
cattle when levels of soluble nitrogen became excessive. Cattle feeders

t Present m],l-r.a.:- Head Diept. of Animal Science, University of Tennessee, Enoxville, Tennessee
FTHM,
s Graim Utilization Reseatcl, Garden Clty, Kansas GG,

1 The authors greatfully acknowledge the technical assistance of T, Watson, W. Zearloss and 5.
Schuermann.
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are therefore reluctant 1o add additional NPN sourvces, such as urea, to
high meisture corn rations, since urea would [urther increase soluble
NEN levels and accentuate the feeding problems. In addition research
suggests that use of NPN is limited in rations in which a high percettage
of nitrogen is in the soluble form and proteins of low solubility are util-
ized less efficiently than proteins of high solubility. These observations
suggest that the nitrogen of high moisture corn grain would be utilized
pootly,

The objective of this study was to determine: 1) il urea can be well
utilized when fed with high moisture corn and 2) if the high percentages
of soluble NPN veduce efficiency of protein utilization.

Materials and Methods

The rations used in hoth trials of this study consisted mainly of
ground high meisture comn or diy corn (Table 1) Soybean meal or uren
were supplemental crude protein sources. The chemical composition of
the rations are listed in Table 2. ‘The soluble NPN content was deter-
mined in an agueous buffer solution using sodium tungstate to precipi-
tate the soluble protein. The solution NPN levels (Table 2) ranged from
3% percent of the total N for the dry corn (DC) 4 SBM ration to 92 per-
cent for the high moisture corn (HMC) 4 urea ration.

Trial 1 was conducted to determine if increasing levels of soluble
NPN in fermented grains would contribute to high romen AT A
{NHyN) levels which might in turn limit both consumption and the
ability of urea to be utilied with these rations. Rumen and blood samples
were taken from four mature romen listulated Holstein steers fed either

Tahle 1. Ration Composition®

Ration
Ingredient D, SN D, Urea HMC, SBM HMC, Urea
Corn 76.81 8024 76481 B0.24
Clorn Silage F5.00 15.00 15.00 15.00
Alfalfa Dehy., 17% 00 0.70 n.70 .70
Soybean meal 5.75 1.72 373 1.72
Urea T (.&0 St M.e0
Dicaleium Phosphate 0.20 0,21} .20 0.20
Cal, 1.00 1.00 1.0H) 1.00
K .24 024 (.24 0.2
T. M. Zalt 0,30 (150 1,50 0,511
Anrofac-50 240 mg ke 240 gk 240 me/ kg 240 g s
Vitamin A 220 e 20 mpfkE P ke A gk

10 dry matter basis,
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Table 2. Chemical Composition of the Rations

Ration
Constituent D, SBM D, Urea HMC, SBM HMC, Urea
Dry Matter 734 73.1 61.0 (1.9
ADF 5! 8.2 7.1 B.5 7.5
Crude Protein 9&° 12.1 12.2 12.3 12.2
Soluble NPN 90 349 523 2.9 920
LDM basis, - o

 PPercent of tolal nityogen,

the DO 4 SBM, IMC - urea, HMC 4 SBM or HMC 4 Urea rations {or
one sampling period. Samples were taken prior to feeding (0 hours) and
at b, 1, 2, 4, 6 and 8 hours after offering {eed. Levels of ammonia, pH
were determined on the rumen samples and urea in blood samples,

After the initial 10 day preliminary and 5 day sampling period the
steers were switched to another ration for 15 days and again sampled
twice during the last five days of this period. This was continued until
all steers were sampled on all rations. On sampling days the steers were
el the assigned ration in amounts equivalent to that consumed on the
iy corn4-5BM ration as determined in a preliminary period. IE the total
ration was not consumed within 30 minutes after feeding, the remaining
portion was fed through a rumen fistula, This procedure was used to as-
sure comparable consumption and zero times for sampling,

Utilization of nitrogen for the rations vsed in trial T were determin-
ed in trial 2 using 12 western type ram lambs averaging 72 1bs. A nitrogen
depletion-repletion balance trial was used. The rams were [ed a -'f_-!:iel_.iuu
ration which was Fairly high in energy, but contained only 2.3 percent
digestible protein, lor three weeks. Such depletion increases 1he sensitivity
of the lambs to the differences in proteins. Alter the depletion phase, the
lambs were randomly assigned to one of the four rations used in erial |
anel allowed 10 days to adapt to the ration changes. The repletion phase
lasted four weeks during which samples of the ration, feces and urine
were taken and nitrogen balance was determined.

Results and Discussion

The rumen pl values of the steers on the various rations (Figure 1)
agree with previous observations in this laboratory with a characteristical-
Iy high pll depression for high moisture corn. The levels of rumen
NHyN (Figure 2} were not as expected. Rumen NHy-N levels have heen
generally related o the solubility of the protein content of rations, but
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Figure 1. Rumen pH of steers fed ground dry corn supplemented with
SBM or urea and ground high moisture corn supplemented
with SBM or urea.

this study indicated that the dry corn -} urea ration, with less soluble
NPN then either of the high moisture corn rations, had greater (P<.05)
rumen NHy-N levels than other rations. This finding suggests that urea
can be utilized efficiently in high moisture corn rations despite higher
dietary levels of soluble NPN.

The plasma urea levels (Figure 3) were greater (P<.01) 2 hours post-
feeding with the dry corn rations, suggesting preater absorption of NHy-N
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Figure 2. Rumen ammonia levels of steers fed ground dry corn supple-
mented with SBM or urea and ground high moisture corn
supplemented with SBM or urea.

from the rumen into the blood occurred with the dry corn rations. Plasma
urea level is also related to rumen pH, so higher plasma urea levels might
he expected on the dry corn rations. The plasma urea levels observed for
the dry corn 4 urea rations reflect the high rumen NHgN levels while
the lower levels with HMC 4~ urea rations in conjunction with the equal
or lowered rumen NHy-N levels suggest that either 1) less ammonia is
formed in the rumen or 2) more ammonia is incorporated into microbial
protein.

The results of the lamb repletion study are summaried in Table 5.
No dilferences were observed in digestibility of dry matier, however pro-
tein digestibility was slightly lower for the high moisture corn rations.
The urinary nitrogen was greater (P <.05) for the dry corn rations. Nitro-
gen retained as a percent of intake slightly Favored (P<.10} the high
moisture corm and the percent of the nitrogen absorbed retained was
greater (P<.05) for the high moisture corn rations. The decrease in
urinary nitrogen and increase in percent of nitrogen ahsorbed retained
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Figure 3, Plasma urea nitrogen levels of steers fed ground dry corn
supplemented with SBM or urea and ground high moisture
corn supplemented with SBM or urea,

Table 3. Nitrogen Depletion-Repletion Trial

Ration
Tiem T DGEBM DG, Urea HMC,SBM FIMC, Uvea
Digestable Dry Matter 74.2 T71.3 7+.4 T35
Digestable Protein 6.5 68,7 62.5 62.4
N Intake g/day 16.6 16.4 15.4 14,1
M Retained, giday 5.0 5.4 5.4 5.2
Fecal M, g/fday 5.6 5. 5.8 2.3
Urinary N, g/day G.14 6.8 460 408
% N Intake Retained 30,2 32.5a 35,0k 16.00
% N Absorbed Retained 46,14 4400 LTI 591w
AN

Values with different supeiscripna differ significantly (1'=2.05).
it
Values with dillevent soperseripts differ slgnificantly (=10,
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indicates that the overall protein quality of the ration was higher lor
high moisture cormn,

In vitro gas production data in this laboratory has previously indi-
cated that the energy from ground high moisture corn might be more
readily available than that of dry corn, Thus microbial protein synthesis
could occur at & preat rate using more Tumen NHy-N in the process.
Stuclies with corn silage have indicated that the soluble NPN derived
lrom plants is degraded by rumen microbes at a slower rate than urea;
therefore the soluble NPN in high moisture corn could contribute am-
monia at a more efficient rate for microbial protein synthesis. Since de-
amination of the soluble NPN fraction would continue over a longer
time, ammonia losses by absorption into the blood would be limited,

Conclusion

This study indicates that nitrogen is utilied in high moisture comn
vations efliciently and that urea can as ellectively supplement high mois-
Lure corn rations as dry corn rations. In addition, the results suggest that
supplemental protein levels necessary for optimum performance might
be lower with high moisture corn rations if bacterial protein pmdu{:Lion
is increased. Further studies will determine the extent to which urea can
Ire utilized and levels of protein required with high moisture corn rations.

Influence of Processing on the Digestion of
Corn Based Rations by Steers
Mike Galyean, R.R. Johnson, and Donald G. Wagner

Story in Brief

Four mature Heredlord steers were used to compare the digestion
of dry rolled (DR), stean flaked (S5F), propionic acid treated whole
shelled high moisture (AHMC), and coarsely ground ensiled high mois-
ture (GHMC) corn based rations,

In general, all [our rations were similar in digestibility of dry matter,
organic matter, crude protein, and acid detergent liber. However, starch
digestibility of SF and GHMC rations (99.1497) were higher than AHMC
(95.8190) and DR (96.534%,) rations. This might indicate an increased
availability of energy from starch in 5F and GHMOC as compared with
AHMC and DR rations.
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Introduction

Knowledge concerning the effects of processing corn grain upomn
animal performance has been available for many years. Several workers
have shown that feeding of heat processed (steam flaked) corn vesults
in improvements of around 79 in feed efficiency for finishing cattle
as compared to such conventional processing technigues as dry grinding
and rolling. Recently, however, high moisture processing and storage
of corn grain has come into extensive use, particuarly in the feedlot
industry. Since little information is available concerning the digestibility
of ration components of high moisture corn diets, study was un-
dertaken to compare the digestibility of four corn rations: dry rolled
(DR), steam flaked (S5F), propionic acid treated whole shelled high
moisture corn (AHMC), and coarsely ground ensiled high moisture
corn (GHMC) .

Materials and Methods

Four mature Hereford steers weighing an average of 944 pounds
were housed in metabolism stalls. They were fed equal portions ai two
daily feedings and received the following amounts of ration dry matter
(lbs) per day: DR (9.69), 5F (9.87), AHMC (9.98) and GHMC (9.76) .
Composition of the rations is given in Table 1. Rations varied only by
the method of processing,

AHMC was harvested at approximately 23 perecent moisture and
treated in the whole shelled form with a commercial mixture of pro-
pionic acid (Sentry, Union Carbide Corp.) at a level of 19 Ibs. preservative
per ton of moist grain. The bushel weight of the final product was
49.2 1h.

Table 1. Composition of Rations

O in ration
Ingredicnt LML basis
Corn 78.0
Cottonseee hulls 15.0
Cottonsesd meals 4.6
Urea 07
Dicaleium phosphate 03
laleium carbonate 0.7
Trace mineralized salt 0.5
Vit A 150g [/ ton
Vit I} g/ ton
Aurofac-50 180 f tom
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SF was steamed at atmospheric pressure at 210-220° F for 20-23
minutes followed by rolling. The final product contained approximately
19 percent moisture with a bushel weight of 34.7 1b.

GHMC was coarsley ground through a hammermill and stored in
a4 concrete pit silo at approximately 29 percent moisture. The moisture
content of the DR grain was 88.5 percent. The particle sizes of GHMC
and DR are given in Table 2.

The trial consisted of four feeding periods, each leeding |Jc1'im1
being 14 days. Each steer received a different ration in each feeding
periad so that by the end of the trial each ration had been fed to all
lour steers.

The First 10 days of each [eeding period served as an adjustment
period to the ration. During days 11-14 a total collection of feces was
taken, weighed, and a sample was obtained for chemical analysis, The
fecal samples were dried at 150 F for 48 hours and ground through
a 1 mm screen in a Wiley mill. Samples of the rations alse were taken
each day during the fecal collection period and ground in the manner
described above.

Fecal and ration samples were analyzed for dry matter, ash, organic
matter, crude protein, acid detergent fiber, and starch,

Results and Discussion

Chemical composition of the rations is shown in Table 5. In gen-
eral, most components were aboul the same for all four rations; how-

Tahle 2. Particle size (% retained on screen)

Screen 'h:u. _{.m;}.l.

Girain ] 4 F i 05 025 0125 Pan
GHMC 0.70 13.8 39.6 0.8 12.7 1.5 0.9 =1
DR 1.3 41.7 9.7 9.2 35 3.0 1.2 40
Table 3. Chemical composition of rations (DM basis)
25 ' Dy ] Crude Acid Detergent
Matter Ash Protein Starch Filwer
= = o = = il
DR 88.19 3.56 11.66 G932 14,494
AHMC 51.08 .08 11.76 G5.24 15,89
GHMOC 74.73 53.12 11.96 75.64 135.04
5F B82.97 2.60 10

.63 6244 14.64
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ever, it should be noted that the starch content of GHMO is somewlhial
higher than in the other rations.

Digestion coefficients for the various ration components are given
in Table 4. Little difference was observed between the rations in di-
gostibility of dry matter (DM), organic matter (OM), crude protein
(CPy and acid detergent fiber (ADF). Ash digestibilities varied con-
sidlerably between rations,

Perhaps the most interesting result in the dilference in starch
digestibilities between the four rations; starch digestibilities on 5F and
GHMC were higher (99.14 percent) than on AHMCG and DR rations
{9581 percent and 96,34 percent respectively). This difference was
judged statistically signilicant (P<.05); that is there are less than five
chances in 100 that the observed difference is not real, This indicates
that steam flaking and high moisture ensiling of corn grain results in
increased digestion of the starch portion of the ration, possibly making
more energy available to the animal. There is some evidence to indi-
cale that this increased starch digestion observed in 5F and GHMC
may be due to more complete breakdown of starch in the rumen of
the animal,

In brief, all four rations compare favorably in the digestion of
maost ration components, However, AHMC andl SF corn rations may
result in more available energy to the animal for productive purposes
than AHMG and DR due to increased digestion of starch.

Table 4. Digestion Coefficients

N OM ASH CP ADF Starch
S % o o T %
DR 79.90 f0.549 53.94 68,38 45.61 96,34
AHMC 18.51 79.90 +6.96 60,00 39.10 03,81
GHMC 80.35 fi1.58 +2.26 66,72 3645 9914
8F 80.36 165 30.33 G6.05 40.0% H14
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Miecronized Wheat for Beef Cattle
Jerry Aimone and Donald G. Wagner

Story in Brief

Two methods of processing wheat in high concentrate rations for
finishing beel cattle were compared. The treatments studied were: 1) dry
rolled wheat (DRW) and 2) micronized wheat (MW). Two feedlot trials
were conducted. In trial 1, 30 steers weighing an average of 73 pounds
were fed for 112 days. I'rial 2 was a 171 day feeding trial with 36 steers
averaging 458 pounds,

In trial 1, average daily intakes were 20.0 and 20.6 1b. on the DRW
and MW treatments, respectively. In trial 2, intakes were 15.8 and 17.2 1b.
on the same treatments. Average daily gains were 3.46 and 3.65 1b. on the
DRW and MW in trial 1 and 3.19 and 3.50 1b. in trial 2. The pounds of
[eed required per pound of gain for DW and MW were: trial 1, 590 and
569 lb.; trial 2, 4.95 and 4.92 Ib. The values for daily intake and daily
rain were significantly greater (P<.01y on MW in trial 2.

Introduction

Wheat has been used in the past and may be used in the future as a
source of energy in feedlot rations. In recent years, wheat prices have
Lyeen competitive at times with other grains for livestock use.

Since grain may constitute up to 90 percent of feedlot finishing
rations and represents a large portion of the total cost of gain, feedlot
operators should be concerned with the question of how to use grain most
elfficiently. Even small improvements are more meaningful than ever due
to the high price of grain,

Data are limited concerning the effects of different processing meth-
ods, primarily dry heat, on the nutritive value of wheat, The purpose of
Lhis experiment, therelore, was to determine the value of micronizing
wheat for feedlot cattle.

Materials and Methods

Two leedlot trials were conducted o study the effect of dry rolling
wheat (DEW) or m i{:mniziug wheat (M'W) in 85 percent wheat rations.
In trial 1, 50 Angus x Herelord feeder steers were used. They were prad-
nally adapted to the high wheat ration. After the two-weck adaptation
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period they were randomly allotted to the two treatments with three
animals per pen and five pens per treatment. The average initial weight
of the steers was 754 1b,

Trial 2 included 36 Angus x Hereford feeder steers averaging 488 1.
Following adaptation the steers were randomly allotted to the treat
ments with three animals per pen and six pens per treatment. The treat-
ments used in the two trials were: 1) DRW and 2) MW, The wheat used
was of the Triumph variety, a hard winter wheat. Feed was fed once daily
in an amount to allow feed to be available until the nexe feeding,

In trial 2, all steers were initially implanted with Synovex-$ and then
midway through the trial, one-half of the animals were reimplanted.

Once during each trial rumen samples were taken from each animal;
pH values were taken immediately, and a small amount was saved fo
VFA analysis.

Initial and final shrunk weights were obtained by holding the ani-
mals off feed and water for 12 hours. At the end of the feeding trials, car-
cass and liver data were collected from each steer,

Results and Discussion

The ration compaosition for both trials is presented in Table 1. The
only difference in the rations was the method of processing: the whear
heing either dry rolled or micronized. The proximate analysis data are
presented in Tahle 2. The moisture content for the MW was 8.5 percent
compared to 11.33 percent for DRW in trial 1. In trial 2, the moisture
content of MW was 5.27 percent compared to 10.43 percent for DRW.

The feedlot performance and carcass data are denoted in Table 5. In
trial 1 (112 days), there were no significant differences (P=.05) hetween

Table 1. Ration Composition® (Trials 1 & 2)

Ingredient Percent
Wheat 85040
Cottongeed hulls 5.0
Alfalfa meal 5.0
Cottonseed meal 34
Urea 0.5
Salt 0]
Dhicalcium phosphate 0.4
Calcium carbonate 0.
Total 1000
Aurofac-50, me b 123
Vitamin A supplement, mg/lb 50

(30,000 ITF/gm)

1 Ty matter basis.
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Table 2. Proximate Analysis

Crude Ether
Crain Matter Protein'®? Ash? I:.xtral:t' CHO
{Trial 1) o o % o %
DRW /9,44 14.32 2.01 1.77 81.90
MW 92.81 14.79 1.81 1.71 81.69
(Trial 2)
DRW 89.57 14.67 2.38 1.12 81.83
MW 94.73 14.02 1.91 1.19 82.88
1 Values expressed on 10055 dry matier basis,
2625 X percent niltogen.
T — (Sum of crode protein, ash and ether extract),
Table 3. Feedlot Performance and Carcass Merit
Trial 1 {112 days) Trial 2 (171 days)
"DRW MW DEW MW
No. steers 15 15 18 17
Initial live shrunk wt, Ib. 734 730 480 485
Final live shrunk wt, 1b. 1120 1138 1034 1083
Daily feed, 1. 20,02 2064 15.7¢9" 17.22*
Daily gain, 1b.® 3.46 3.64 3.20° 251+
Feed/lb, gain, Ib. 5.83 5,66 4,95 4,92
Diressing percent 61.22 61.16 61.69 62.29
Conformation®* 11.87 12.07 11.50" 12.61*
Marbling® 11.73 12.53 12.89 13.33
Ribeye arca, sq. in." 12.57 11.69° 12.29 12.78
Fat thickness, in. B9 .89 A 1.01
KHP fat, percent 2.57 2.73 2.50 2.61
Carcass grade 8.73 8.93 .33 9.33
Cutability, percent* 48.37 47.54 48.43 47.97
Abcessed livers 5 4 12 12
Fuminal pH® 6.3 6.57 i 6.1%

L Iiry matter hasis.

LS DA, grade converted to the following numerical designations: 7=low good, 3=average mu:].
*r—hlfh good, 10=low

A Marbling scores: 11=slight, 14=small, 17=modest.

i Percent boneless trimmed Tetail cuts=352.66—5,38 ([at thickness)—0079 (percent kidney fat) 4 0.GGR
(ribeye area)-—-0008 (chilled carcass we.),

= Values with different superscripts differ signifiicantly within trials:

Ly (P=Z06).

Az (P=Z.01}.

treatments for any of the feedlot parameters, although average daily gain
and feed efficiency tended to be better on MW. Consumption (dry matter
hasis) was slightly lower on DREW (20.0 vs. 20.6). "This may be due to the
liner, dustier, nature of the DRW grain. In trial 1, ribeye area was signi-
licantly less (P <.05) on MW,

In trial 2, average daily intake was significantly greater (P<.01} on
MW (158 vs 17.2 1b). Also, average daily gain was significantly greater
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{(P<.01) on the MW treatment (8.20 vs, 351 1b). Feed efficiency tended to
Le better for MW treatment, reflecting the greater feed intakes. Steers on
DEW had a lower carcass conformation score {P=.01), but none of the
other carcass characteristics were significantly different (P>.05) between
LrEatments.

In both trials, the number of abeessed livers, although high, were
similar between treatments. Rumen pH values in both trials were signifi-
cantly higher (P<.05) on the MW.

High Moisture Barley for Beef Catile
Jerry Aimone and Donald G. Wagner

Story in Brief

T'wo high moisture barley processing technigues were compared with
dry rolled barley in two cattle feeding trials. In the [irst trial, two treat-
ments were evaluated: 13 dry rolled i;nrle}r (DRB) and 2) reconstituted
barley (RB). The treatments studied in the second trial were: 1) dry rolled
barley (DRB), 2} reconstituted barley (RB) and 3) high moisture har-
vested (HMH). Forty-eight steers averaging 675 1b. were fed for 110 days
in trial 1. Trial 2 involved 36 steers averaging 623 1b. fed lor 88 days,

In both trials average daily intakes were lower on the DRB treat-
ments, with intake beinp significantly lower (P=.01) on DRB in trial 2.
In trial 2, DRB, RB and HMH daily intakes were: 17.9, 206 and 2002
I, In both trials, steers on DRB gained slower than those on the high
moisture treatments (trial 1, 3.16 w5, 3.24 1b; trial 2, 292, 323 and 3.24
Ib.}. The feed required/1b. of gain in trial 1 was 5.64 1b. on DRB and
562 1b. on RB. In trial 2, the Ib. feed required per Ib. of gain were: 6.14,
G40 and 6.22 on DRB, BB and HMH, respectively.

Introduction

With the current cost-price squeeze in fecding cereal grains to Feed-
lot cattle, any benefit which ¢an be derived in utilization is highly ad-
vantageous to the cattle feeder.
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In recent years there has been quite a bit of interest in different
methods of processing feed grains to gain optimum value from them.
AMost research has been with milo and corn. With mile, reconstitution or
high moisture harvesting has been shown to be very beneficial in increas-
ing the nutritive value of the grain.

Little work has been done to study high moisture processing of bar-
ley, The objective of this study, therefore, was to evaluate the perform-
ance of feedlot cattle fed dry rolled barley, reconstituted barley or high
moisture harvested barley.

Materials and Methods

Two [eeding trials were conducted to study effect of dry rolled
barley (DRB), reconstituted barley (RB) or high moisture harvested
harley (HMH) on the performance of feedlot cattle. The rations consisted
olf B4 percent processed barley on a 100 percent DM basis. In both trials
the animals were gradually adapted to the rations.

In trial 1, 48 Angus, Hereford and Angus x Hereford steers were
randomly allotted, 24 per treatment, to one of the two treatiments, DRB
or BB, and were fed for 110 days. Trial 2 was an 88 day feeding trial
which involved 36 Angus, Hereford and Angus x Hereford feeder steers.
They were randomly allotted, 12 steers per treatment, to one of three
treatments: 1) DRB, 2) RB or 3) HMH.

Compositions of the rations fed in both trials are presented in Table
I. The only difference in the rations was the method of processing. "The
reconstituted barley was reconstituted in the whole form up to about 30
percent moisture, The high moisture harvested grain was harvested con-
taining approximately 27 percent moisture. All rations were formulated
to contain the composition indicated on a dry matter basis,

In trial 1, rumen samples were taken once during the trial from each
animal, 'The pH value was determined immediately atter sampling, and
a small gquantity was saved for VFA analysis.

Table 1. Ration Composition®

Ingredient

Percent
{Trial 1)
Barley 84.0
Premix® 16.0
{Trial 2)
Barley 84.0
Premix” 16.0

iy miptier hasis
2 Comtained cottonseed hulls, ground alfalfa, cotoenseed meal, urea, salt, dicalcium phosphate, al-
cinm carbonate, aurofac-50 aml vitamin A; Stilbestrol-2 was also fed in erial 2,
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In both trials initial and final weights were taken as shrunk weights,
the animals being off feed and water for 12 hours.

Resulis and Discussion

"The moisture contents of the barley and the proximate analysis data
are given in Table 2,

The feedlot performance data are presented in Table 3. In trial 1,
there was a slight trend for increased performance on the RB ration.
However, none of the feedlot characteristics measured in trial 1 were
significantly different. ‘The ruminal pH values were also the same for
both treatments.

In trial 2, average daily intake (D.M. basis) on the DRB treatment
was significantly lower (P<.01) than on either RB or HMH barley. Aver-
age daily pains and feed efficiencies were: 2.92, 6.14; 5.23, 6.40; and $.24,

Table 2, Proximate Analysis

Iy Crude Ether
Grain Matter Protein'* Ash! Extract! CHO-*
(Trial 1) % %% % % %
DREB BR.50 13.95 2.99 204 a1.02
KRB 71.23 13.14 2.75 205 B2.06
{Trial 2}
DRE 88.77 13.95 Leitirs Ry P,
RREBE 13.27 14,89 s PN o
HMH 74,66 T LTS e i i CrEE
1 Valnes expresicd un_lﬂﬂﬁe';_dw “matter basis,
A2 X percent nitrogen.
E L (amen of crude protein, ash and ether extract).
A Imeomplete data,
Table 3. Feedlot Performance
BT _Trial 1 (110 days) Trial 2 (88 days)
DRE RRE DRE RED HMH
Mo, Sleers 24 24 12 12 lé £
Initial live shrunk wt., 1b, 678 672 619 624 625
Final Bve shrunk wt., Ib. 1025 1028 8§77 ag apna
Dily feed, 1. 17.76 18.16 17.88" 20.63* 20.02*
Daily gain, b 3.16 3.24 2.92 323 3.24
Feed /b, gain, b G.64 5.62 G.14 G440 .00
Ruminant pH 6.5 6.5 e S i

1Ty matter basis.

=Walwes with different superscripts within trinl differ signifidcamly: 1,2: (P=<2.00%,
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6.22 on the DRB, BB and HMH treatments, respectively,

Although the steers in trial 2 were fed for only B8 days (due to a
shortage of feed) there appeared to be faster gains and greater intakes on
the high moisture barley rations.

Formaldehyde Treatment of Full-Fat Soy
Flour to Protect the PUFA from
Rumen Microbial Hydrogenation

B. A. Ackerson, R. R. Johnson
R. L. Henrickson and F. N. Owens

Story in Brief

Ground soy flour (GSF) was treated with formaldehyde (HCHO) for
in vitre, tissue and organoleptic studies to determine if the polyunsatu-
rated fatty acids (PUFA) of young, growing lamb's fat tissues can be in-
creased. Excellent protection of linoleic acid, the major PUFA in GSF,
from rumen microbial hydrogenation was obtained in witro when the soy
[our was treated with HCHO in small quantities (100 pm) and in large
quantities (20 1b).

Rump, shoulder, omental and kidney knob fat from lambs fed the
HCHO treated GSF supplement had (P<.05) more linoleic acid than
lambs fed the untreated GSF supplement. There was no difference in
linoleic acid content of loin fat between lambs fed the HCHO treated
GSI ration and those fed the untreated GSF ration. Lambs fed the GSF
rvations had (P<.05) more linoleic acid in their loin fat than lambs fed
SBM. There were no differences (P>=.05) in daily feed consumption,
leed (kg gain or average daily gain among any of the rations, No (P>.05)
difference in meat flavor could be detected by a taste panel among any

of the treatments, In sum, acceptable polyunsaturated meat from Iambs
Wilk |'.Il'fldl'|{:l'_"l'.1.

Introduction

Recently workers in Australia and in the U.5. have produced rumi-
nant meat and milk products high in polyunsaturated fatty acids (PUFA)
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by encapsulating polyunsaturated vegetable oils such as safflower or corn
or soybean oil with a protein coat and then spraying this complex with
formaldehyde (HCHO), This treated complex is resistant to microbial
hydrogenation under the neutral conditions of the rumen, but upon
entering the acid conditions of the abomasum, the complex is broken
down releasing the PUFA for absorption. These unsaturated Ffats are
alsorbed from the small intestine and incorporated into the fat tissues,

Since soybeans have a natunral protein-oil complex, it seemed con-
ceivable that similar results might be achieved by soaking ground, whole
soybeans (GSB) in HCHO. A previous trial was conducted in which
HCHO treated and untreated GSB were fed as the supplemental pro-
tein source to young, growing lambs and no significant difference was
observed in adipose tissue linoleic acid content between the two treat-
ments, Those results may have been due to improper mixing or inade-
quate penetration of HCHO due to too large of a particle size. There-
fore, this trial was conducted on ground, full-fat soy [lour [(GSF) which
has a much smaller particle size. The purpose of this study was to de-
termine by in vitro and animal tissue, growth and taste panel evaluation
il the feeding of HCHO protected GSF to young lambs will result in
increased levels of unsaturated fat in lamb [at tissue.

Methods

In Vitro Fermentations,

Approximately 100 gm samples of ground soy flour (GSIY) were
treated with 10.2 ml of 37 percent formaldehyde (HCHO) per 100 gm
GSF along with sufficient water to cover the sample for either 2 or 6
hours. The excess water was poured off and the GSF was dried in a
forced draft oven overnight. The dried soy flour was groumd through o
1 min screen in a Wiley mill and sub-samples were taken for in witro
incubation in a Iaboratory mmen fermentation by standard procedures
previously used in this lab,

Soy flour was treated in 20 Ib, batches with 10.2 ml of 37 percent
HCHO per 100 gm GSF for 2 his for use in the animal study, The soy
llour was dried, ground and sub-samples taken for in wilre incubation.
Twenty ml samples were removed after various incubation times and
freeze dried. The lipids were extracted, separated and measured.

Growth and Tissue Trial

Nine Western rams weighing an average of 355 kg were ted high
concentrate finishing rations with the supplemental protein being (1)
soybean meal (SBM), (2) untreated GSF or (3) GSF treated with 10.2
ml HCHO /100 gm GSF and soaked for 2 he (10.2/2 I, Ration composi-
tions are shown in 'I'able 1. The lambs were individually led all they
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Table 1. Ration Composition (Dry Matter Basis)

Groumnd

Soybean Groumnd Soy Flour
Ingredient meal Soy Flour (10.2/2 hr)'
a2 Tos B = = =
Corn, ground 9.6 57.2 57.2
Soybean meal 9.2 o R
Soy flour i 11.5 11.5
Cottonsecd hulls 9.8 298 29.8
Calcium carbonate 0.8 0.8 0.8
Salt 0.5 0.5 0.5
Vitamin A g 4 -
Vitamin I =+ -+ +

I_HI.'.! ml of 7% m}tﬂ per |1.H]_E-'EI:| ol soy [our, 2 ht..;r.-upo:urc.

could eat for 50 days. All lambs were slaughtered at approximately 100

Ibs 1o obtain fat and tissue samples, The whole loins were removed and
used for taste panel evaluation.

Taste Panel

One half of the loin was boned, the excess fat was removed, and
loins from lambs receiving the same treatments cnmpcsit&rl anl grﬂund.
The ground loin was baked to 160° F internally and served to a six mem-
ber taste panel,

Results and Discussion

In Vitro Fermentation

Linoleic acid (18:2, 18 carbons long with 2 unsaturated positions) was
markedly protected against microbial hydrogenation when GSF was
treated with formaldehyde (HCHO) in small and large batches (Figure
1. Linoleic acid decreased only slightly over the 48-hr incubation period
with rumen [luid when the GSF was treated with HCHO but decreased
to ablmost O percent by the end of 12-24 hr, for the untreated GSF. Stearic
acid, (18:0) the major end pro{hl{:t of linoleic ]1}'Lfr-:1glr:nar.{m1. increased
only slightly over the incubation period when the GSF was treated with
HCHO but showed a sharp increase in the untreated GSF samples cor-
responding to the sharp decline in linoleic acid, Since excellent protec
tion of linoleic acid against ruminal activity was observed, increases in
the linoleic acid content of the tissue lipids were expected.

Tissue Data
Linoleic acid (18:2) was (P <.05) higher {Table 2) in rump, shoulder,
kidney knob and omental fat of lambs fed the HCHO treated GSF ration
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Figure 1. Weight percents of stearic and linoleic acids over a 48hr,
incubation period for untreated GSF or GSF treated with
HCHO in small and large quantities,

than in lambs fed the untreated GSF ration. In addition, linoleic acid
was (P<.05) higher in the fat tissues of lambs fed the untreated GSF
ration as compared to lambs fed SBM. Myristic (14:0) and palmitic acids
(16:0) were (P=.05) lower in the kidney fat of lambs fed the untreated
GSF ration and palmitic acid was also (P<.05) lower in the kidney fat
of lambs fed untreated GSF as compared to lambs [ed SBM.

No significant differences among treatments were noted in stearic
(18:0) or oleic (18:1) acids in any of the fat tissue sites. The fatty acid
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Table 2. Weight Percents ol the Major Fatty Acids in Selecied Adipose
Tissue Sites In Lambs Fed HCHO Treated and Untreated

GSF
Kations® e __j-i:f.}"‘ i -.]Ii.f:l'! reorsi 18:0 18:1 18:2
Rump

SBM 8.5% 2344 18.65" 40.54" 4.131°

GEF 10,95 22,19 19.17" 35100 687

10.2/2 he 541 21.29° 1985 3594 11.86*
Shoulder

SEM 7.86" 25.81° 14.43" 40.83" 459"

GSF 6.02 21.342 16,208 41.91* 9.28°

10,242 hr 5,69 2157 15.28° 30.60" 11.51*
Kidney

SBM 5.9 22.41* 30.57 3197 4.04"

35F 5.5 20.14° 25,12 31.95% 12.08°

10.2/2 hr 3.257 17.17° 25.78° 31.57 15.2¢°
Omental

SEM 884 444" 23.58" 3255 5.06°

G5F bl 20.38° 2417 2956 11.50°

10.2/2 hr 645" 16.86° 2254 28,76 15.07*

iI'1:ﬂ. Mr_risliic:_li.}:ﬂ. 1.:-r|1|:|1'tti.|:', 18:0, m:.arlc: EI.H:I. oleic 18:2, linolelc.
2 J2: Mesms within colwmns with different superscripts differ significantly (P .03).

8 SBM=>S5ovbean meal; GSF—ground soy flour; 10.2/2 hr=10.2 ml HCHO per 100 gm GSF, 2 he.
expodure e HOHD,

Table 5. Weight Percents of the Major Fatty Acids In Loin Chops ot
Lambs on GSF Trial.

Rations 1402 16:0 18:0 18:1 182
SBM .88 26,08 14290 e T
GSF 1.58° 23.68" 16.08" 861" 12,12
10.2/2 hr. 4111 22.09" 15.95" 39.09" 13.56°

1 Sew table 2 for ity acid 11r.|m|:'n?|nl.l.1rr.
vEd Yalues in columns with different superscripts differ significantly (F-<==, 053,

composition of loin fat (Table 3) did not differ in linoleic acid conten
between lambs fed the HCHO treated GSF ration and those fed the un-
treated GSForation. However, the lambs [ed the untreated GSF ration
had (P=2.05) more linoleic acid than lambs fed SBM. Palmitic acid was
(I'<.05) lower in the lambs fed treated and untreated GSF compared to
lambs Ted SBM. No differences were noted among treatments for myristic
(14:0), stearic (18:0) or oleic (18:1) acids.
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Growth Data

There were no significant differences among treatments lor daily
feed consumption, feed efficiency or average daily gain (Table 4). How-
ever, the lambs on the HOCHO treated ration tended to have a poorer
feed efficiency and daily gain than lambs fed untreated GSF or SBAM.

Taste Panel Data

No differences in the flavor of ground loin among any of the treat-
ment comparisons were apparent (1'able 5), Cooking had no apparent
effect on the fatty acid composition of the loin (Tahle 6).

Conclusion

With proper [formaldehyde treatment and processing, the polyun-
saturated fatty acids of whole fat soybeans can be protected from rumen
microbial hydrogenation. This results in ruminant meat high ir polyun-
saturated [atty acids and which remains as desirable in Havor as meat
from animals fed a conventional diet.

Table 4. Growth Performance Data on Lambs Fed Treated and
Untreated Soy Flour

Rations
SBM S GSF T InE/2he.
No. of lambs ;] e . 3
Days on trial Lili} a0 50
Average daily gain, Ibs* a3 62" A0
Daily feed consumption/head, 1bs, 3.04 345" .08
Feed required per b, gain, |hs, 6.0 5.65" g.34"

L] Means within eame row with same superscript do not statistically differ o P=.08).

Table 5. Taste Panel Data on Flavor of Ground Lamb

* Number of

~ Number of
Crmparisnn Comparisons Correct Responses'
SBM/GST 24 9
SBM/2 hr 2% 11
GSF/2 hr 20 10

! Mo significant differences in flavor (P2==05) among any of the cmmparsons,
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Table 6. Fatty Acid Weight Percents of Cooked and Uncooked Ground
Lamb Loins

Fatty Rations®
Acids' SHM GSF 10.2/2 hr.

Uneooked  Cooked Uncooked Cooked [ncooked  Cooked

140 5.68 5.80 4,66 4,52 4.51 4,54
16:0 24.18 24,79 22.08 21.50 20.16 20.94
18:0 16,85 16.51 15,64 16.77 17.89 17.48
18:1 +1.98 +2.42 42.9% 41.77 39.26 39.09
18:2 AR 502 9.56 10.68 13,66 13.05

Lsee lable # for fany acid nomenclature,
1Mo satistical analysls was conducted as loins were composited according 1o rations.
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Olptimum Levels of Protein for Growing Boars

W. G. Luce, R, K. Johnson, 5. . Welty, B, F. Queener
and L. F. Walters

Story in Brief

A trial was conducted involving 108 growing boars to measure the
effect of protein level on vate of gain, [eed conversion, daily leed intake,
backfat thickness, and loin eye area. The boars were fed either a 16, 18,
or 20 percent crude protein ration from approximately 55 to 120 Ibs.
Then the protein level was reduced 2 percent for each treatment (14, 16,
ane 18 percent) from 120 1b. to approximately 220 1b.

The results indicate that a 16 percent crude protein ration from 55
to 120 1b. (Phase 1) and a 14 percent crude protein ration from 120 to 220
[l (Phase 2) is inadequate for growing boars. Boars fed either a 18 or 20
percent crude protein ration during Phase 1 and a 16 or 18 percent ration
during Phase 2 had a significant improvement in rate of gain, feed con-
version, backfat thickness and loin eye area

No significant differences were noted between the boars fed a 18 or
20 percent crude protein vation during Phase 1 and then decreased to a
G or 18 percent, respectively, during Phase 2. However, the boars fed
the higher levels (20-18 percent) tended to have slightly higher average
daily gains,

Introduction

Oklahoma is a major state in the production of purebred breeding
swine. The production of boars to sell to commercial producers or other
purchred breeders is an important part of their business. Personal com-
munication with many of these breeders reveals a certain amount of in-
dlecision on the level of crude protein to feed growing boars, The amount
normally fed varies from 14 to 18 percent of the total ration. Likewise, a
recent survey of boar testing stations in the United States shows that the
levels of crude protein fed to growing boars also varies from 14 to 18 per-
cent. The available literature indicates that very little research has heen
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conducted in the area of levels of protein for growing boars. Thus, it was
deemed feasible to conduct a trial to measure the effect of protein level
on rate of gain, feed conversions, daily feed intake, backfat thickness and
loin eye area in growing boars from approximately 55 to 220 Ib. These
traits measured plus soundness and conformation are the main items eval-
uated on growing boars by seedstock producers and swine test stations.

Experimcntal Procedure

One hundred and forty four Duroc, Hampshire, Yorkshire, and Du-
roc X Hampshire boars were used in this study. The boars averaging 55.2
pounds were randomly alloted within breed and litter to three experi-
mental treatments. Each experimental treatment consisted of four repli-
cates containing nine boars each, The boars were housed and group fed
in an open-front concrete finishing floor equipped with self-feeders and
automatic waterers.

Phase 1

Phase 1 included the period from the time the boars started test
at 55.2 pounds to an average weight of 121.6 Ibs. The boars on treatments
1, 2, and 3 were fed a 16, 18 and 20 percent crude protein ration, respec-
tively. Composition of the experimental rations are shown in Table 1. At
the end of Phase 1, average daily gain, feed per pound gain, and average
daily feed intake was determined.

Table 1. Composition of Experimental Rations,

Ration Designation

Ingredients 14% G.P. 169 C.P. 180, C.F. B0 G,
Yellow com ) 75.00 6950 64.00 58,30
Sovbean meal (4455 ) 16.50 22,10 47.75 33.50
Wetr Molasses 5.00 5.00 5.00 5.00
Salt 0.50 0.50 .50 0.50
Dicaleium carbonate 1.75 1.65 1.50 1.40
Calcium carbonate 0.70 0.70 0.70 0.75
Vitaming-trace mincral mix" 0.50 0.05 0.05 .05
Aurcomyecin 50 0.05 0.0% _0.05 _0.05
TOTAL 100.00 100,00 10000 100,00
% crude protein, calealated 14.01 15.99 17.99 20.02
%% calcium, caleulated 0.71 0,71 .69 0.69
%% phosphorus, calculated 061 .61 il (.60

1 Mip.:.'-ii;ﬁms.ﬁw.ﬂl?ﬂ LU, wiamin .ﬂ., SDDIIIJ»:I_[LI vitamin D, 4 u.m. riln‘rrlln'-'lu.. 20 gm, p:.l.nif;lhl.:.cni;:
acid, 30 gm. niacin, 1,000 gm. choline chloride, 15 mg. vitamin B, 6,000 1.1, vitamin E, 20 gm
|rI|_E‘E_'|:.1-:‘[]in||u. 0.2 gm. iodine, 90 gm, irvon, 20 gm, manganese, 10 gm. copper amd 90 gm. zinc per ton
ol feed,
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Phase 2

The boars were started on Phase 2 immediately upon completion of
Phase 1. The boars on treatments 1, 2, and 5 were {ed 14, 16, and 18 per-
cent crude protein rations, respectively. 'This was 2 percent less crude pro-
tein then fed in Phase 1 for each treatment. Composition of the experi-
mental rations are shown in Table 1. The boars were individually re-
moved [rom test on Phase 2 when they weighed 220 lbs. Average daily
gain, feed per Ib. gain, average daily feed intake, and probed backfat
thickness was determined. In addition, ultrasonic estimates of backfat
thickness and loin eye area were obtained by the use of the Ithaco Scano-
griom Model 721 instrument,

The scanogram readings lor estimated backfat thickness were taken
at the midline at three locations (the livst rib, last rib, and last lumbar
vertebra), Loin eye area estimates were made at the tenth rib, All probe
and scanogram estimates were adjusted to a 220 1b. basis for each boar
using the National Association of Swine Records standards,

Results and Discussion
Phase 1

The results are shown in Tuable 2. The boars on treatment 1 (16 per-
cent crude protein ration) had the lowest average daily gain of 1.67 Ih.
as compared to gains of 1.79 and 1.81 for boars on treatments of 2 and 5
respectively. Treatments 1 and $ were significantly different (P=.05).
Boars on treatment 1 required 2.33 Ib. of feed per 1b. of gain as compared
to 2.18 and 2.27 for those on treatments 2 and § respectively. Treatment 2
was significantly lower than treatments 1 and 3 (P<.05). No significant
differences were noted in average daily feed intake but boars on treat-
ment § (20 percent crude protein) tended to consume more.

The results in Phase 1 indicates that a 16 percent crude protein
ration based primarily on yellow corn and soybean meal is inadequate
tor growing boars from approximately 56 to 120 lbs. if optimum perforn-
ance is to be obtained. The growing boars on the 18 or 20 percent crude
protein ration had marked improvement in average daily gains and feed
conversion as compared to those fed the 16 percent crude ration,

Phase 2

The results are shown in "T'able 2. 'T'he boars on treatment 1 (14 per-
cent crude mecin ration) had the lowest average daily pain of 181 Ib,
as compared to gains of 104 and 2.05 b, for boars on treatments 2 and 3
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Table 2. Optimum Levels of Protein for Growing Boars.

Treatments
el 2 5
(A-1455 )" {1B-L6o ! (20-1845)"

Pens per treatment, no. 4 i 4
Boars per pen, no, ] b g9

Phase |
Av. initial wt, Ib. 55.0 54.7 55.9
Av. final wt., lb. 119.5 123.4 122.0
Av. daily gain, Ib.* 1.67 1. 1.81°
Freed per Ih. gain, 1b.* 233 2.187 227
Av. daily feed intake, b, 5.90 3.92 410

Phase 2
Av, imitial wt,, 1b, 119.5 123.4 122.0
Av. final wt,, Ib. 219,35 222 8 223.6
Av. daily gains, 1b.® 1.81" 1.94* 2.05°
Feed per Ib, gain, Ib.® 3.24 2.9 2.90°
Av. daily feed intake, b, 584 5.76 5.98

Total Period
Av. daily gain, 1b.® 1.75" 1.7 1.94%
Feed per Ib, gain, [h? .Rat 2.65% 2.66
Av. daily feed intake, Ib. 5.04 4,95 5.18
Scanned backfat thickness, in? 1.0 0.93* 0.92¢
Scoanned loin eve, sq. in” 547 5.75° 5.7

' Phase 1 ttc:itlﬁrﬁta wer.c“a_.]-'l-S. lé. and W‘}E.-l:md: rvrnl:cil.'l. rations for treatments 1, 2, amd 3 M!p:;
tively, I—'Ihns{' 2 treatments were a 14, 16, and 18% crude protein ration for treatments 1, 2, and §
resectively.

2 Meang with diflerent superscripte are aignilicantly different {1==.06).
A Means with different superscripts are significantly different {P-==.01).

respectively, Treatments 1 and 3 were significantly different (P <.05).
Boars on treatment 1 required 5.24 1b. of feed per Ib. of gain as compami
to 2,98 and 2.90 for those on treatments 2 and § respectively. Treatments
I and § were signilicantly different (P<.05). No significant differences
were noted in average daily feed intake but boars on treatment 3 (18 per-
cent crude protein ration) tended to consume more,

The results in Phase 2 may have been influenced by the previous
protein levels fed in Phase 1, Nevertheless, the results indicate that grow-
ing boars [rom approximately 120 to 220 Ib. required a higher level of
crude protein than 14 percent. The highest average daily gain and lowest
feed conversion was obtained [or the bhoars fed the 18 percent crude pro-
Lein ration.

Total period

Perlormance data was computed for the total feeding period. Boars
on treatment § (20-18 percent crude protein ration) had the highest aver-
age daily gain of 1.94 1b. as compared to 1.756 and 1.87 lb. for boars on
treatments 1 and 2 respectively. Treatments 1 and 3 were significantly
differemt (< .05). Boars on treatment 1 required 2.88 pounds of feed per
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pound of gain which was sipnificantly higher (F<.05) than the 2.65 and
2,66 1. required by those fed treatments 2 and § respectively, No signili-
cant differences were noted in average daily feed intake but boars on
treatment 8 tended to consume more,

Boars on treatment 1 had significantly more backfat thickness than
those on treatments 2 and 3. Boars on treatment 1 also had significantly
less (P <201} loin eye area than those on treatments 2 and 5.

These results indicate that a 16 percent crude protein ration from
approximately 55 to 120 b, and a 14 percent crude protein ration [rom
approximately 120 to 220 Ib, is inadequate for growing boars, Boars fed
the 20-18 percent crude protein rations or the 18-16 percent during the
same weight periods generally had a significant improvement in rate of
gain, feed conversion, backfat thickness and loin eve area. No significant
differences were noted between the boars fed a 18 percent or 20 percent
crile protein ration from 55 to 120 Ibs, and then decreased to a 16 per-
cent and 18 percent respectively from 120 to 220 pounds. However, the
hoars fed the higher levels (20-18 percent) tended to have higher average
daily gains.

Feedlot Performance and Carecass Merit
of Purebred and Two-Breed Cross Pigs

L. . Young, R. K. Johnson, I. T. Omivedt, L. F. Walters,
5. I». Welty and E. Ferrell

Story in Brief

The feedlot records of 2111 barrows and gilts and the carcass records
ol 392 barrows representing all possible crossbreds and l;u_u‘t:i:-reds from
crossing Duroe, Hampshire and Yorkshire breeds were analyzed to evalu-
ate heterosis, differences among straightbreds, dilferences among recipro-
cal crosses and differences among crosshred groups.

Straightbred Durocs had the highest average daily gain, were fattes
and produced carcasses that had more marbling and were firmer than
Hampshires and Yorkshires, Yorkshires were the most efficient straight-
bred while Hampshires had the largest loin eyes and leanest carcasses
followed by the Yorkshires.
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Significant and favorable heterosis was found for average daily gain,
age at 220 lbs,, feed efficiency, feed consumption and cracass length when
averaged over all crosses. The general lack of heterosis for carcass traits
indicates that the carcass merit of crossbred pigs can be approximated
juite well by the average of the purebreds involved in the cross.

Significant differences between reciprocal crosses did exist. When
Yorkshires were involved in the cross, the pigs were more efficient, con-
sumed less feed per day and produced carcasses that had larger loin eyes
and were leaner when the Yorkshire was used as the dam than as the sire.
This provides evidence that the Yorkshire female provides a more favor-
able maternal effect on her offspring than does the Hampshirve and Duroc
lemale.

Introduction

Although crossbreeding is used widely in this country, sufficient data
on how to best combine modern breeds of swine in a crossbreeding pro-
gram is not readily available. Traits such as feedlot performance and
carcass merit are considered to be highly heritable therefore, they are
not expected to exhibit much heterosis. However, this should net stop
the commercial producer from using crossbreeding to combine the best
Lraits of two or more breeds to produce a superior market pig.

The purpose of this paper is to provide information on the feedlot
performance and carcass merit of Duroc, Hampshire and Yorkshire and
their crosses,

Materials and Methods

The data for this paper includes the feedlot records of 1057 barrows
(289 purebred and 768 crossbred) and 1054 gilts (306 purebred and 748
crosshred) from 862 litters (126 purebred and 237 crossbred) and the car-
cass records of 392 barrows (133 purebred and 259 crossbred) sampled
from these litters. These pigs resulted from all possible crosses among
Duree, Hampshire and Yorkshire and were farrowed in the spring and
[all of 1971 and 1973.

Five 1o six purebred boars of each breed were used each season and
seven to fifteen litters of each breeding group were produced each season.
The litters were produced by mating each boar of each breed to two gilis
of each breed. All litters were produced by gilts and a new set of boars
used each season.

The pigs were farrowed in confinement, moved with the sow to a
nursery at about 3 days of age, given creep feed at 21 days and weaned
at 12 days. Two weeks later they were moved to a confinement finishing
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barn and were alloled by breed group into groups of about 16 pigs per
pen and were given a one week adjustment period before being weighed
on test. All pigs were fed a 16 percent crude protein ration until they
reached 220 lbs. Pigs were weighed off test on a weekly basis as they
reached 220 Ibs, and the gilts were probed [or backlat at that time. Eacl
season, a random sample of nine harrows per breed group were taken to
the University Meat Laboratory for evaluation of carcass merit.

Results

Feedlot Performance

The breed group means and specific comparisons among the means
for measures of growth rate, probe backfat thickness, feed consumption
and feed cfficiency are presented in Table 1.

Comparisons among straightbreds. Durocs gained about 0.06 1h. more
per day than did Hampshires or Yorkshires and were 7.6 days younger at
220 Ibs. than were the Hampshires. Durocs were also the fattest straight-
bred and had 0.185 and 0.144 in. more backfat than Hampshires or York-
shires, respectively. Yorkshires were the most efficient straighthred and
gained 0.013 and 0.011 more 1bs. per 1b. of feed consumed than did Duroc
or Hampshires, respectively. However, Durocs consumed (46 more
pounds of feed per day than did Yorkshires,

Heterosis estimates. Heterosis is the average superiority or inferiority
ol crossbred offspring above or below the average of purehred progeny
of the breeds involved in the cross. It is calculated as the average of re-
ciprocal crosses minus the average of the purebreds involved in the cross.
The heterosis estimates for average daily gain and age at 220 lbs, were
sipnificant and in the desired direction for all crosses. Owverall crosshred
pigs gained 0.12 more pounds per day and were 9.9 davs younger at 220
Ibs. Probe backfat thickness exhibited significant heterosis only [or Daroc-
Hampshire crosses. Overall crosshred pigs gained 0.007 more 1bs, per 1b.
of [eed consumed than purebreds due to the positive significant heterosis
for feed efficiency exhibited by Duroc-Yorkshire and Duroc-Hampshire
crosses, While none of the individual heterosis estimates for feed con-
ﬁumptiun were ﬁignificant, overall crosshred pigs consumed .17 more
pounds of feed per day than did purebreds.

Comparisons among reciprocal crosses. This comparison will help
provide information to decide which breed to use as a sire breed and
which breed to use as a dam breed. For example, the feedlot performance
af a Duroc-Yorkshirve crossbred pig produced by a Yorkshire dam may no
be the same as when it is produced by a Duroc dam. Mo significant differ-
ence existed among reciprocal crosses for average daily gain or age at 220
Ihs. When Yorkshires were involved in the cross, the pigs had 0,10 in. less
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Table 1. Mean and Comparisons Among Means for Feedlot Perlorm-
ance and Probe Backfat Thickness.®

Avg.

Mo, Mo,  Avg.daily Ageat 220 Probe  lbh. gain/ daily ﬁ{'u'l
Trem® Pigs Pens gain,lbs.  Ibs, days backfat, in' Ib [eed  intake, 1h.
x 2111 142 1.587 180.72 1.170 3149 4+ 879
D 183 7 1.549 184.05 1.294 3049 5.012
H 172 16 1.487 [91.66 1.108 3071 4. 734
Y 240 23 1.485 186.19 1.150 4181 4.548
Dx H 260 17 1.670 174.90 1.1 3106 5.241
DxY i 15 1.633 174.93 1.14% 4258 4,722
HxD 211 1§ 1.632 178.62 1.148 216 4,983
Hix'Y 198 12 1.601 177.98 1.078 .3302 +.625
YzD 280 17 1.647 17593 1,239 3104 5.06%
¥YxH 280 14 1557 182.24 1.191 3013 +.978

Comparisons among straightbreds
D-H 062+.028% —7.6023.03% | 185=2.033%* 002320060 2785 1637
D-Y D64=.028% —2.143.00 J4d4032% —0132.0055* 4641.1497%
H-Y 001028 547295 —-(M1x032 —.0110.0056% .18564.1529
Heterosis estimates’

DH

crosses L 1332.021% —11.09£1.91* —.042.018% 01010044 2387.1210
ny

crosses  (133+x.021* — 9.60+1.89% — 028018 0086.0040* 11241102
HY

crosses  0034+.021% — BBIA191* .005%.018 0031 20044 A6044=.1158
Crweerall  1202.015* — 9.861.34* —0224+.013 007%3+=.0030% 1 705=.0809%

Comparison among reciprocal croiies
DixcH-

HxI» 0384030 — 3.72+3.14 N254.032 —0110£.0066 .2578-£.1805*
DxY-

YxD 0072029 — 1.00+3.4 —090£031% 01942 0060% — 34134.1630%
HxY-

YxH 0456030 — 4264314 —.114.033*% .0290%.0068*% — 3589+ 1859%

' Bagkiat probe is only on giles, :
21 = Duroc, H = Hampshire, Y = Yorkshire.
1 Approsimately half of the pigs were gilts which were the only pigs [or backfal probe,

tAverage of reciprotal crosses minus average of purebreds involved in the cross,
o= .05

backlat, consumed about 0,35 1bs. less feed per day and gained 0.02 to 0.03
more 1bs. per 1b. of leed consumed when the Yorkshire was used as a
dam than as a sire, Since the genetic makeup of reciprocally produced
prigs is expected to be the same, any difference in performance of these
jHgs is probably due to a maternal effect of the dam. Thus, these data
show that in crossbred litter production, Yorkshire Temales provide a
maternal environment prior to weaning that causes their pigs to be leaner
and to be more efficient and consume less feed per day in the feedlot
than the same breed combination of pigs out of Hampshire or Duroc
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dams. Duroc dams have a similar though nonsignilicant advantage over
Hampshire dams.

Carcass Merit

The breed group means and specific compatisons among the means
lor carcass traits are presented in Table 2.

Comparison among straightbreds. There were a lurge number of dif-
lferences among the straightbreds for carcass traits. Hampshires were the
leanest of the three straightbreds and had 5.4 and 8.1 more 1bs, of lean,
3.8 and 2.1 higher percent lean of the carcass and 0.17 and 0.17 in. less
backfat than Durocs and Yorkshives, respectively. The fattest straight-
breds were the Durocs which had 2.5 lbs. less lean and 1.7 less percent
lean in the carcass than did Yorkshires. Hampshire carcasses had loin
eyes that were 0,55 and 0.56 sq. in. larger than loin eyes from Duroc and
Yorkshires, respectively. Duroc carcasses were 0.73 and 0.99 in. shorter
than Hampshire and Yorkshire carcasses, respectively. Hampshires an
Yorkshires produced carcasses with essentially equal marbling and firm-
ness but they had significantly less marbling and softer carcasses than
Durocs. The marbling score and firmness scoves for Durocs were aboul
2.5 and 2.0 points, respectively, higher than for the other two breeds.
While no significant differences existed between Durocs and Yorkshires
for color score, Hampshires had color scores that averaged about 0.6
points higher than the other two breeds.

Heterosis estimates. Most carcass traits are considered to be highly
heritable and therefore, the carcass traits of a crossbred should be equal
to the average of the purebreds involved in the cross. When Duroe, which
was the shortest straightbred, was invelved in the cross, significant and
positive heterosis was seen for carcass length and overall, crosshred car-
casses were 0.15 in. longer than straiphtbred carcasses. Duroc-Yorkshire
crosses had a hetervosis estimate of 1.2 lbs. for pounds of lean. Duroc-
Hampshire crosses exhibited positive hetevosis for marbling (0.49) while
Hampshire-Yorkshire crosses showed negative heterosis for color score
{(—.58). 'The lack of significant and consistent heterosis estimates for most
carcass traits indicates that carcass merit of crossbred pigs can be closely
:1ppmxi:1;|ut{:d by the average of the purebreds involved in the cross, thus
allowing the production of an overall superior carcass by combining two
or more hreeds.

Comparisons among reciprocal crosses. Duroc x Hampshire pigs had
a (54 higher firmness score than Hampshire x Duroc pigs. When York.
shires were involved in the crosses, the carcasses averaged about 5.74 more
Ibs. of lean, 2.7 percent more lean in the carcass, 0.12 in. less hackfat and
(h45 s in. more loin eye area when the Yorkshire was used as the female
than as the male. This suggests that the Yorkshire female provides a mat-
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Table 2. Means and Comparisons Among Means for Carcass Traits.!

Na.

o Lean of

Lrem* Pigs Lean, Ibs. carcass Lengt, in. B.LL,in. Marbling®  Firmness' Color® L.EA., sq. in.
X 392 B7.11 36.72 30.55 1.211 4,26 4.79 4,83 4.731
D 43 B4.38 5&.77 29.38 1.264 5.83 6.16 524 4. £80
H 16 89.77 3B.56 30.61 1.0493 3.25 3.78 4.52 012
Y + B6.69 36.51 3087 1.260 340 +.28 508 4,630
DxH 45 B7.20 56.70 30.50 1.187 527 5.56 4.98 4.761
DxY 41 88.58 3744 30.57 1.219 515 5.50 5.0 4.857
HxD 43 B7.65 37.06 30.53 1.165 4.79 5.02 4.83 4,775
HxY 41 89.52 58.68 30.80 1.126 3.16 3.93 446 5.021
YxD 44 85.07 55.18 30.64 1.304 4.66 5.27 5132 4.511
¥ox 46 B5.35 35.58 30.57 1282 2.83 S 4.07 4510
Comparisons among straightbreds
- H —5.39+ 78% —3. 7B 40% _— T54.14% A7l Q29= 2584+ 28* 2327 T2 00% 5324+ 106%
D-% — 23178 —1.73449% Q05 |4¥% 004030 2434 28% 18727 Jd6£21 — 170108
H-Y 3.08:. 77" 205=48* — 2514 —167+=029% __ 15+=27 —50=27 —56=+20 J61=.106%
Heterosis estimates*
DH crosses 35 56 L1230 2710 — 003021 A8 20 32419 0315 D22x.076
DY crosses 1.1 9= hG= Brge 35 L2 10 — 001021 2020 A7=18 —02+.15 119077
HY crosses —.BO=.55 — 4034 —.05z.10 0284021 —. 35420 —28=19 —53=x.14* 066076
Owverall L2539 16224 A307* 08013 Jda+14 0714 —18%.10 0254+,054
Comparison amonrg reciprocal cvoises
DxH-H=xD — 443,70 —.36+=48 —03+.14 022030 A48+.28 S 27E 15421 —(142.108
Dx¥ -¥xD b ] B i 2.26£.50* —07x.15 —085=2=.030¥% 0= 28 o 2L 0321 G4 100%
Hex ¥ = T e T 3.10%.49% 2314 —, 156 D30% A3x.28 S6.29 4021 A== 108*
b
1 Carcoss data on barrows only.
2D = Duroc, H = Hampshire, ¥ = Yorkshire
*Score of 1 is devoid of marbling, pale and very soft; seore of 7 is abundant marbling, dark and very fivm,
* Average of reciprocal crosses minus average of purebreds invelved in the cross,



crnal environment prior to w['..'llliug that not only allects Fecdlot purimm-
ances but also causes their pigs to be leaner and more heavily muscled
than the same breed combination out of Durec or Hampshire dams,

Summary. ‘The heritabilities for [eedlot performance and carcass
traits are moderate to high, thus the comparisons among straightbreds
suggests that on the average Duroc sives should produce pigs that gain
Faster and produce firmer and more marbled carcasses than pigs out of
Hampshire or Yorkshire sires when all are bred to the same breed of dam.
Similarily, Hampshire sives should on the average produce pigs that have
carcasses that have a higher percent lean, less backfat and larger loin eyes
than Yorkshire or Duroc sires.

The differences in reciprocal crosses indicate that if Yorkshires are
to be used in the cross, they should be used as the dam breed. Crosses in-
volving the Yorkshire are more efficient in the feedlot and produce car-
casses that are leaner and more heavily muscled when the Yorkshire is
used as the dam than as the sire,

The data indicate that significant heterosis can be expected for aver-
age daily gain, age at 220 Ibs,, feed efficiency, average daily feed consum)-
tion and carcass length and very little heterosis is to he expected for most
circass traits.

Trends in Performance of Boars in the
Oklahoma Swine Test Station

R, K. Johnson and W. G. Luce

Story in Brief

The performance records of 385 boars of seven breeds that completed
the tests conducted by the Oklahoma Swine Evaluation Station have been
analyzed to determine the average changes in performance over time for
the tests conducted from 1971 spring to 1974 spring. The traits measured
were individual average daily gain and pen feed efficiency Irom 70 1o 220
[bs., backfat thickness and loin eye area at 220 1bs. and a performance
index composed of a combination of gain, feed efficiency and hackEat.
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Very few sipnificant changes have occurred in the average perform-
ance for boars of each breed. In general, most changes in average per-
lormance lor boars of each breed have been in the desired direction.
Most breeds have shown a steady increase since the first test in growth
rate and a corresponding reduction in the pounds of [eed required per
pound of gain, Backfat changes over time have been small and not con-
sistently in the desired direction for all breeds. Loin eye area has shown
i steady increase over time for nearly all breeds, even though test station
standards place little emphasis on loin eye area. Because of the general
i1‘.|lpl'uw:|n!3m. in gain and feed efficiency, average index values have
steadily increased for most breeds.

Introduction

The popularity of swine testing as a means of improving the swine
population has greatly increased during the past few years. Testing vep-
resents an effort to increase accuracy in selecting for traits that can be
measured by testing |J|'m_'c~:iure5. The present Oklahoma Swine Test Sta-
tion was built in 1970 and testing was started in 1971. The Station is in-
tended to secure performance records through which superior individuals
and strains may be identified and through which the individual breeder
may evaluate the performance of his stock. In this way, the Station Jpro-
vides a pool of tested stock for both purebred and commercial breeders
and will assist in the improvement of the performance and quality of
Oklahoma market hogs.

The purpose of this report is to describe the change in perlormance
of boars of each breed in the first seven tests of the Oklahoma Swine Test
Station.

Materials and Methods

The Oklahoma Swine Evaluation Station was built in 1970 and the
[irst test was conducted in 1971 spring. The station has 24 5 [t. x 15 [t
open front pens with 10 £t of alumnium slats.

There have been some minor changes in testing procedure since the
first test. In general, a swine breeder's entry consisted of a pen ol three
boars and one barrow or two boars and two barrows. These four pigs
were the progeny of one sire. The pigs that made up the spring test in
each year were farrowed in February and the fall test pigs were larowed
in August. 'The pens averaged weighing between 35 and 70 Ihs. and were
under 80 days of age when delivered to the test station. 'They were al the
test station at lease [ive days before going on test. Those pens not averag-
ing 70 Ihs. at the end of the pretest period were put on test at a later
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date when the pen averaged 70 pounds. An 18 percent crude protein, 14
inch pelleted ration was fed until the pen averaged 100 Ibs. in weight at
which time they were switched to a 16 percent crude protein ration.

Data collected on the boars at the swine evaluation station and the
Oklahoma State University Live Animal Evaluation Center when they
reached 220 Ibs. included rate of gain, pen feed efficiency and a scano-
gram estimate for loin eye area and backfat thickness. Pen [eed efficiency
was adjusted to a boar equivalent by assuming that boars required 0.27
pounds less feed per pound of gain than barrows. The backfat measure-
ments were taken approximately 1.5 in. each side of the midline behind
the shoulder, at the last rib and at the last lumbar vertebrae, The scano-
gram estimate of loin eye was taken at approximately the 10th rib. Aver-
age backfat thickness and loin eye area were adjusted to a 220 1b. basis
with adjustment factors approved by the National Association of Swine
Records.

Results and Discussion

The records in these analyses include the 585 boars that completed
the seven tests from 1971 spring through 1974 spring, The number of
boars of each breed completing each test is shown in Table 1. Beginning
with the 1972 fall test, breeders were allowed to test a pen consisting of
either two boars and two barrows or three boars and one barrow. This
accounts for the increased number of boars in the latter tests.

The average daily gain and feed efficiency for boars of each breed
and each test are presented in Table 2. The boars in each pen started
on test at an average weight of 70 1bs. and were weighed off test weekly
as they weighed 220 lbs.

The overall year and season of test averages presented in the bottom
of each of the tables are the averages only for the Duroc, Hampshire and

Table 1. Number of Boars of Each Breed Completing Each Test,

Year and Smyﬁ; .ni' Test
Breed 19718 1971F 19728  1972F 19738 1073F 19748  Total

Berkibize . 2 7 3 2

Chester White 6 2 G 3 B 11 36
Dharoc 14 16 16 1B 24 18 24 130
Hampshire 16 12 14 15 17 15 5 04
Poland G 5 4 13
Spot 2 7 12 8 12 44
Yaorkshire 4 2 B ) 5 15 11 54

5 Ll 67 L5 385

Total 48 42 L1 B
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Yorkshire breeds that were represented in each test. From these tables, an
estimate can be made of the phenotypic trends that have been occurring
since the first test.

There has been a general increase in growth rate over time and a
corresponding decrease in the amount of feed required per pound of gain.
Some of the improvement in feed efficiency may be attributed directly
to two management changes. Between the 1971 fall and the 1972 spring
tests new leeders were installed that greatly reduced the amount of feed
wastage and in the 1974 spring test, the feeder hole of each feeder was
cleaned daily and uneaten feed was weighed back. These changes appear
to have reduced feed wastage and resulted in considerable improvement
in feed efficiency.

The average backfat thickness and loin eye area for boars of each
breed are presented in Table 3. There appears to be relatively little
change in backfat thickness over time; however average loin eye area
seems to have increased slightly.

The average performance for individual boar index is shown in
Table 4. There has been a marked increase in the index since the first
test due in part to the increase in growth rate but due primarily to im-
proved feed efficiency.

To better estimate the phenotypic time trends that have occurred
since the first test, the breed means for each test were regressed on test
number to estimate the average change in performance per test for each
trait. These regression coefficients are presented in Table 5.

Average daily gain on test has increased with each test for all breeds
except the Polands who had a slight decline in average prowth rate [or
the three tests in which they were represented. Significant average in-
creases per test in growth rate were found only for Berkshires and Chester
Whites.

There were no significant changes in average backfat thickness for
any breed and the breeds were not consistent in the direction of change in
backfat thickness. Chester White and Duroc breeds have had virtually no
change in average backfat thickness since the first test. Berkshire, Hamp-
shire and Spot breeds have tended to increase in average backlat while
the Poland and Yorkshire breeds have decreased somewhat in average
fat thickness.

All breeds, except the Spot breed, have shown a favorable average
improvement per test in feed efficiency. The Duroc and Hampshire
breeds have had a significant average change per test of —05 and —.06
Ibs. of feed per Ib. of gain, respectively.

All breeds, except the Spots, have had an average increase per test
in loin-eye area; however, only the increase of 0.064 sq. in. per test in
loin eye area for Hampshires was significant.
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Table 2. Average Daily Gain and Feed Efficiency for Boars of Each Breed and Each Test.

Year and Season of Test

Breed 19715 1971F 19725 1972F 19738 1973F 19748 Overall Ave,
ADG FE ADG FE ADG FE ADG FE ADG FE ADG FE ADG FE ADG FE
Berkshire 1.91 2.86 1.80 3.04 2.06 245 1.92 2,78
Chester White 1.56 2,83 173 278 184 267 189 267 190 280 190 250 181 271
Duroc 2.00 2.84 2.02 2.73 1.95 2.52 198 2.56 1.94 2.56 2.03 258 207 2.50 2.00 2.61
Hampshire 1.79 2.87 202 2.76 1.86 2.65 1.99 2.60 1.82 2.1 1.97 258 1.95 2.4] 1.92 2,65
Poland 1.80 3.09 1.78 310 1.77 2.58 1.78 2.2
Spot 1.91 258 1.95 2 84 L 257 2.00 2.96 1.98 255 1.495 2.70
Yarkshire 1.82 2.85 1.27 3.01 2.05 2.62 2.03 244 1.88 272 201 2.58 1.89 2.62 1.95 2.69
Cwerall Avg® 187 285 1.92 2.83 1.95 .60 2,00 203 1.88 2.66 201 2.58 2.02 2,50
119715 = 1971 spring vest and 1971F = 1971 fall vest, erc.
2 Owernll season averages based only on Durec, Hampshire, and Yorkshive breeds that were represented in every vest,
Table 3. Average Backfat Thickness and Loin Eye Area for Boars of Each Breed and Each Test.
Year and Season of Test!
Breed 19715 1971F 19728 1972F 19738 1973F 19745 Overall Avg.
BF LEA BF LEA BF LEA BF LEA BF LEA BF LEA BF LEA BF LEA
Berkshire 0.88 3.38 1.03 3.86 0.99 6.06 0.97 5.77
ChesterWhite 1.03 13 0.99 5.60 0.90 5.57 1.10 5.98 0.99 5.97 0.97 3.54 1.00 5.63
Duroc 1.01 3.30 1.01 5.61 0.97 3.50 0.92 541 0.99 5.82 0.98 6.06 1.03 5.62 099 5.62
Hampshire 077 59 09 585 087 577 070 584 DA6 616 OB7 613 091 623 083 399
Poland 1.03 3.43 0493 5.96 0.86 3.60 0.94 3.69
Spot 081 5896 087 571 085 605 08 599 094 530 08 380
Yorkshire 1.15 5.07 1:17 5.71 (.98 5.50 .90 5.50 1.02 3.61 0.96 5.09 0.95 5.28 1.02 5 :'.'-2_
Cverall Avg® 098 544 108 572 0% 559 087 558 089 586 0854 606 09 3571

119715 = 1971 spring test and 1971F = 1971 fall test, ctc.
2 verall semson averages based only on Duroc, Hampshire, and Yorkshire breeds that were represented in every test



Table 4. Av L]'.Ig(‘.‘ Index! for Boars of Each Breed and for Each Test.

'('r.n md Secason of Test? i T ﬂ!tm!l
Breed 19718 I971F 19928  1972F 19738 1978F 19745 Avg.

Berkshire 1 EEl 2 160.5 2012 1843
Chester White 1494 1640 1858 177.9 [B0.5 193.9 176.1
Dhuroc ]BEE.-[- 191.9 197.1 2004 1936 2005 2054 196.5
Hampshire 181.1 196.8 191.% 2072 1856 2026 2082 196.2
'oland 157.2 162.9 186.5 168.9
Spat 200.0 19001 1943 1844 2002 1940
Yorkshine 162.2 1466 2005 2112 1808 2009 1975 185.7

Overall Ave” 1766 1784 _19{'?'% 2065 1867 2013 2037

! Imdividoal boar lmlu =2 2'.][! + 80 (ADG) — l-ﬂ :]]I pl!rlmb — lu n:IF:l

?Overall season avernges based only on Durec, Hampshive and Yorkshive breeds ihat were vepre-
sented in cvery test,

3 19718 = 1971 Spring test and 1971F = 1971 Fall test; elc.

Table 5. Average Change in Performance Per Test for Boars of Each

Breed.
S b e ___... _._.._ =
Avg. daily Backfat thick- 1hs, of Loin eye

gain, lhs, ness, in. feed Ab. gain ar:a, in. Inddex
Berkshire 041% 009 084 090 550
Chester White 059%+ —.003% —. (142 098 6.47%
Duroc .0oa A0l —.050* 078 b
Hampshire 017 012 — (60" D64* .11
Poland —.016 ~—.093 —.255 105 14.65
Spot 018 034 004 —.104 — 40
Yorkshire 033 036 —.052 046 7.04
Owerall Avp. 017 —.N0g —.055* 063 20

* Average change per test i si ||f||=n'|.| differemt from zemo, P << 5
e Average change per test is gmtl.cam different From wero, P -2 .01,

The Spot breed was also the only breed that has not had an average
increase per test in index score, Spots have had virtually no change in
average index since the first test. Only the Duroc and Chester White
breeds have had a significant increase,

When only the three breeds that have been represented in every test
are considered, there has been a favorable change per test in each trait
measured: however, the only signiflicant change has been for feed elfi-
ciency,

The changes observed over time al the test station may be due to
several factors. Improved average genetic merit of the pigs on test is only
one factor that can contribute to this change. In addition, lactors assoc-
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iated with improved management will improve performance over time
and can not be separated from the genetic differences between pigs of
different tests. In addition, differences in performance of pigs of the dif-
ferent breeds do not necessarily reflect breed differences. The relatively
small number of animals in some breeds, Polands and Berkshires, for ex-
;Ilnplu, leave room lor a very large amount of sampling error in these
breeds. Also, most pigs that enter the test station are carefully selected
and differences in the ability of breeders to select pigs for testing is part
of the bias that may exist in breed comparisons of these data. Breeders
also learn from past experience and this may be reflected in the average
nmprovement over time for the traits measured.

These data do document the average performance of pigs at the test
station and do show a general improvement. Hopefully, most of the im-
provement is due to improved average genetic merit of the pigs entered
into each test, This in turn should result in improved performance of the
bireeders herd and of herds which purchase breeding stock from breeders
who are testing boars. In this way, the Oklahoma Swine ‘T'est Station ap-
pears to be making an important contribution to improving total effi-
ciency of swine production in Oklahoma,

Performance of Pigs Fed Least Cost
Computer Rations

W. G. Luce and C. V. Maxwell

Story in Brief

A trial was conducted to study the performance of pigs fed least
cosl l.'HWll)lIlE.‘i' rations as CDH][HI['E(E o a g]'ilill HOTE,’[""“‘SU}"IJEEI" meal con-
trol ration. Treatments involved were (1) a basal grain sorghum-soybean
meal ration (2) a least cost computer ration fed throughout the trial and
(%) a least cost computer ration reformulated every 29 days using current
prices of the feed ingredients available.

Pigs on treatment 1 (the gmin sorghum-soybean meal control ration)
tended to have higher daily gains, require less feed per pound of gain,
and have a higher average daily feed intake, The generally decreased per-
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formance of the pigs on the least cost computer rations (treatments 2 andl
) may have occurred because of ration ingredient combinations being
used that was not totally acceptable to the pigs. Furthermore, the results
indicate that either the assumed nutritional values of some of the [eed in-
gredients used were overestimated or the requirements of the pigs were
underestimated.

Although performance of pigs led the least cost rations was not as
high as L'xpu-::tud, the pigs on treatment 3, fed a least cost computer ration
reformulated every 29 days had a lower [eed ingredient cost per pound of
gain than the pigs on the other two treatments.

Introduction

The current high feed costs of livestock producers have resulted in
an increased interest in the use of least cost computer rations in an effort
to reduce feed costs. This method of ration formulation has gained wide
acceptance by industry and university personnel working in the area of
swine nutrition. It is often used as a tool to save time in formulating
rations and to get ideas on saving costs. When the actual ration is to be
used it is often altered by the nutritionist in an effort to make it more
acceptable to the pig.

It was deemed feasible to conduct a study measuring performance of
pigs fed least cost computer swine rations without making any alterations
in the computer output. When alterations are made, the actual ingredient
cost of the ration 15 often increasec.

Exl:mrimcntal Procedure

Sixty Hampshire, Yorkshire, and Hampshire X Yorkshire pigs were
used in this study conducted in the summer of 1973. The pigs averaging
53.6 pounds were randomly allotted within breed, sex and litter to three
experimental treatments with 10 pens (lwo pigs per pen) in each treat-
ment. All pigs were housed in indoor concrete pens equipped with self
feeders and automatic waterers. Pigs completing the experiment were
individually removed Irom test on a weekly basis when they reached 210
pounds,

The treatments were as [ollows:

Treatment 1, Pigs were fed a grain sorghum-soybean meal basal
ration with a crude protein content of 16 percent the First 29 days (period
1} and 14 percent therealter lor the duration of the experiment (period 2
through 4. See Table 1.

Treatment 2. Pips were fed a 16 percent crude protein least cost
ration for 29 days (period 1) and a 14 percent thereafter for the duration
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of the experiment (periods 2 through 43, The computer was allowed 1o
use only the ingredients for the 14 percent ration that it had selected for
the 16 percent crude protein ration,

Treatment 3. Pigs were fed a least cost computer ration with a crude
protein content of 16 percent for the first 29 days. It was the same ration
as fed to pigs on treatment 2, Therealter, a 14 percent crude protein, least
cost computer ration was formulated every 29 days (periods 2 through 4)
using current prices of feedstuffs. See Table 1.

Nutritional specifications programmed into the computer for ration
[ormulation are shown in Table 2. Vitamin and trace mineral supple-
mentation, digestible energy. calcium, phosphorus, and crude protein con-
tent were held constant in all rations. Minimum levels of lysine, threo-
nine, trytophane and methionine were above requirements suggested by
the National Research Council, 1968, However, the exact level of these
amino acids were not constant in all rations as shown in ‘Table 1. Fiber
content although not constant was similar in all rations as shown in
Table 1.

Prices used for feedstuffs during all four periods of the experiment
are shown in Table 8. The prices used were obtained from a local feed
mill in Stillwater, Oklahoma on the day the ration was formulated, The
prices were the cost of the ingredient delivered to Stillwater, Oklahoma
in railroad car lots. The computer chose during one or more periods all
the ingredients prices with the exception of dehydrated alfalfa meal and
cane molasses,

The ingredient cost of the rations computed are shown in Table 4.
The cost ligures given are for ingredients only. No estimated costs were
added for grinding, mixing, hauling, storage, etc. The experiment was
conducted during a period of rising feed prices which accounts for the
gradual increase in prices from periods 1 through 4.

Results and Discussion

Period 1

‘The results are shown in ‘Table 5. Pigs on treatment. 1 had a signifi-
cantly higher (P<.01) average daily gain and significantly higher {P<.05)
average daily feed intake than pigs on treacments 2 and 3. Little differ-
ence was noted among treatments for feed conversion. Feed ingredient
cost. per pound of gain did not differ greatly among treatments being
15.4, 15.6, and I5.1¢ Tor (reatments 1 through 8 respectively.

It is apparent from the significantly lower feed intake for the pigs
on treatments 2 and 3 that the ration fed to those pigs was less palatable
than the ration led to the pigs on treatment 1. However a perusal of the

104  Oklahoma Agricultural Experiment Station



Gr5L H:JHHFB‘H SIUBG DUy

oL

Table 1. Composition of Experimental Rations

Treatment 1| Treatment 2 & 3 Treatment 1 Treatment 2 Treatment 5 Treatment 5 Treatment 5

Ingredicni= (Per 1) (Per 1} (Ter 25.4) {Per 2,3.4) (Per 2) (Per 3) {Pev 4)
Yeilow corn 62.97 63.48 65.66 57.81
Grain sorghum 75.80 81.50

Barley 14.76 20.12

Wheat 71.45

Wheat mixed feed 1597 1233 17.83
Sovhean meal (449 ) 20.90 13.19 15.20 7.65 B.41
Peanut meal (305 ) 5.81 542 3.59 201 2.83
Meat and bone scrap (50%) 4.57 3.20

Dried whey product (179) 9.08 9.65

Calcium carbonate 0.80 0.85 0.80 0.83 0.41 0.64 1.10
Dicalcium phosphate 1.50 1.42 1.50 1.50 1.02
Salt 0.50 0.50 050 0.50 g.22 0.22 0.50
Vitamin-trace mineral mix* 0.50 0.50 1.50 0.50 0.50 0.50 0.50
Total, % 100.00 100.00 100.00 100.00 100,00 100,00 100.00
Calculated Content

Crude Fiber, % 3.51 3.04 3.26 391 3.54 3.14 4.09
D E, Mcal, b, 1.49 1.49 1.40 1.49 1.49 1.49 1.49
Crude protein, 7% 16.00 16.00 14.00 14.00 14.00 14.00 14.00
Calcium, T 0.70 0.70 0.69 0.70 0.70 0.70 0.70
Phosphorus, % 0.60 0.60 0.59 0.60 0.62 0.60 .60
Lysine, %o 0.83 0.70 0.64 0.55 0.55 0.35 0.55
Threonine, % 0.59 0.62 0.48 0.54 0.55 0.48 0.55
Tryptophane, % 0.20 0.20 017 G117 014 0.19 0.7
Methionine, T 0.25 0.25 0.23 0.22 0.26 0.26 0.24
Methionine & Cvstine, 5% 0.53 0.52 0.8 0.46 0.49 0.59 0.46

1 Supplied 3,000,000 IU vitamin A, 300,000 TU vitamin D, 4 gm riboflavin, 20 gm pantothenic acid, 30 gm niacin, 1,000 gm choline chloride, 15 mg vitamin
B“. 6.0 IV vitamin E, 20 gm menadione, 0.2 gm indine, ) gm iron, 20 gm manganese, 10 gm copper, 90 gm zinc, and 50 gm chlororetracycline per

ton of feed.



Table 2. Nutritional Specilications used in Least Cost Computer Rations

165 rations 1495 rations
“minimmm | maxinm  minimom maxima

Crude fiber, % o 500 Lt .00
Digestible Energy, Mcal per Ih. 1.49 1.49 1.49 1.40
Crude protein, % 16,00 16.00 14.00 14000
Calcium, % .70 072 0,70 0.72
Phosphorus, 9 (.60 0.62 (.60 0.62
Lysine, % 0.70 B, 0.55 gl
Threonine, % (.45 S0 (.40 P
Tryptophane, % 0n.13 Al 009

Methionine, 9 0.25 ks 0.20 2 h
Methionine & Cystine, % 0,40 St .40 i
Vitamin-trace mineral mix' .50 0.50 01,50 (.50

Table 3. Prices of Feedstufts Used in Computer Rations

Price pey  Priceper Price per Price per

Cwi; % Cwi., § Cwli, § Cwi, %
Ingredients Period 1 Period 2 Period 8 Peviod 4
Yellow corn 3.45 4.38 4.73 5.35
Cirain sorghum 315 .75 3.85 5.50
Barley 3.10 3.10 3.30 5.50
Wheat 4.15 5,00 .00 8.8
Wheat mixed feed 4,15 3.50 3.85 6,45
Soybean meal (449 14,00 1400 20,00 18.00
Peanut meal (50%:) 12.25 20.00 20,00 20.00
Meat and bone scraps (50%%) 15.75 20100 2300 23.00
Dricd whey product (17%) 3. 50 .60 .60 =
Dehydrated alfalfa meal (179 3.50 3,50 3.15 5,00
Canc molasses {wet) 3.43 3.50 3.50 3.75
Caleium carbonate .80 (1,80 .80 .80
Dicaleium phosphate +.50 +.50 4.50 +.50
Salt 1.25 1.25 1.25 1.25
Vitamin-trace mineral mix 16.00 1 6.(HD 16.00 16.00

! Divied whey product was not available during Feriod 4,

Table 4. Ingredient Cost of Experimental Rations

Treatments
Skt ' - Lok 3 ——
1 $5.47/cwt. $3.359/cwt. $5.30/7cwt.
2 .56 6.33 374
3 642 6.44 5.00
4 7.8 7.k2 6.6

106 Oklahoma Agricultural Experiment Station



rations would not suggest this, "The energy and protein ingredients fed to
the pigs on treatments 2 and § during Period 1 was yellow corn, barley,
soybean meal and peanut meal compared to grain sorghum and sovbean
meal fed to pigs on treatment [, See Table 1. One would not normally sus-
pect a large difference in feed intake between the two rations. There was
a considerable difference in lysine content of the rations fed to pigs on
treatment 1 versus the rations [ed to pigs on treatments 2 and 3 (0.83 vs.
(.70 percent). However, the calculated lysine content (0,70 percent) of the
ritions fed to pigs on treatments 2 and 3 does meet the requirements set
forth by the National Research Council, 1968.

Period 2

The results are shown in Table 6. Pigs tended to gain faster on treat-
ment 1 but no significant differences were noted among treatments, No
significant differences were likewise noted in leed conversion but the pigs

Table 5. Performance of Pigs on Least Cost Computer Rations —

Period 1.
5 EFATE 3 . i Treatmen(s
i 2 3
A b, we b 352 536 T
Av. final wt., 1, 925 B5.B B7.7
Mo, of days on test 29 pat) 29
Av. daily gain, 1.# 1.36" 11 1.16°
Fred per Ib. gain, 1b. 2.82 2.92 2.83
Ay, daily fcrg intake, 1h ** 3.82* 3.22% 3287
Feoed anrrd:rnt cost per b, F{am ] 15.4 15.6 i5.1

: Mtam wulll dtﬁcmtt supcm:r]pla are slznlt’rnntlr dll‘lmnt {l“-:: )
“* Means with different superscripts are significantly different (P<=_0%)

Table 6. Performance of Pigs on Least Cost Computer Rations —

Period 2,
it 8 . Treatments i3
1 e B - 3 i

Av. initial wt., b, O B5.8 i
Av, final wt., |b. 1534 124.2 123.0
Mo. of days on tost bt 29 29
Av. daily gain, 1b. 1.41 1.32 1.22
Feed per Ib. gain, Ib. 3.58 3.50 3.23
Av. daily feed intake, 1h.* 4,99 4552 3.93°
I-eu! ingredient coat per Ih. g'un, F: 28,5 222 185

= Mmm whll {l“Tl.‘ﬂ:I'It supcmcrl.m are slznlhnnt]r different {P-==.05}
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on treatment 3 tended to require less feed per pound of gain. I'he pigs on
treatment 1 had the highest average daily feed intake (4.99 pounds) and
was significantly higher (P<.05) than the 393 pounds for the pigs on
treatment 3. Feed cost per pound of gain was 23.5, 22.2, and 18.5¢ lor the
Jpigs on treatments 1 through 3 respectively.

Although feed ingredients cost per pound of gain was appreciably
lower for the least cost rations (treatments 2 and §), the decreased feed
intake of the pigs on these rations still indicate a palatability problem.
The combination of yellow com, wheat mixed feed, peanut meal, meat
and bone scraps and dried whey product as shown in Table 1 was -
parently not an acceptable diet for the pigs on treatment 3. The complete
absence of soybean meal may have been a factor too. Again the lower
lysine content of the ration fed to the pigs on treatments 2 and 3 {055
percent) as compared to the lysine content of 0.64 percent of the ration
fed pigs on treatment 1 may be a factor also.

Period 3

The results are shown in Table 7. Pigs on treatment 1 had a signifi-
cantly higher (P<.01) average daily gain of 1.72 pounds as compared to
1.42 and 1.44 pounds for pigs on treatments 2 and 3 respectively, No
significant differences were noted in feed required per pound of gain or
average daily feed intake. However, the pigs on treatment | tended to
require less feed per pound of gain and to have a higher daily feed intake
than the pigs on the other two treatments. Feed ingredient cost per pound
of gain was 19.1, 20.7, and 18.4¢ for treatments 1 through 3 respectively.

‘The lowered feed intake of the pigs on treatments 2 and 3 may large-
ly explain the significantly lower daily gains. The grains selected by the
computer for the pigs on treatment § during period % was wheat. How-
ever, previous vesearch conducted at this station has not shown the feed-

Table 7. Performance of Pigs on Least Cost Compuier Rations —
Period 3.

1242

Aw, initial wt., b,

Av. final wt., b, 165.4 164 B
Mo, of days on test it 20
Av. daily gain, 1h.* .42 [ .44
Fecd per lb., gain, kb, ; 322 312
Av, daily feed intake, Ih. h.20 4. Gy 4.50
Feed ingredient cost per lb. gain, ¢ 19,1 20,7 184

. Means with ditferent superscripls are sipnificantly differene (=200
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ing of wheat to cause a major reduction in feed intake, However, the
complete absence of soybean meal [rom the ration may have been a factor
in the reduced feed consumption.

The reason for the decreased feed intake of the pigs on treatment 2
is not as apparent as the grain portion of the ration was 6348 percent
vellow corn and 20.12 percent barley. Likewise, the protein ingredients
used was 7.65 percent soybean meal and 524 percent peanut meal.
Period 4

The results are shown in Table 8. Pigs were removed individually
[rom test during this period when they reached 210 pounds. Therefore,
the average number of days on test is less than the 29 days shown for the
other three periods.

No significant differences were noted among treatments for daily
gain, feed conversion or daily feed intake. However, the pigs on treatment
| tended to require less feed per pound of gain. Feed ingredient cost per

pound of gain was 24.6, 26.6, and 25.4¢ for treatments 1 through 3 respec-
tively.

Total Period

Performance data as shown in Table % was computed for the total
feeding period. Average daily gains were 1.58, 1.39, and 1.43 pounds for
treatments 1 through 3 respectively. The gains for the pigs on treatment 1
were significantly higher (P<.05) than those on treatment 2, No signili-
cant differences were noted in feed required per pound of gain or average
daily feed intake but the pigs on treatment 1 tended to require less feed
per pound of gain and have a higher average daily feed intake.

The lower daily gains of the pigs on treatments 2 and 3 led the least
rost computer rations as compared to those fed on treatment 1 is largely
cxplained by the decreased feed intake. Apparently the combination of

Table 8. Performance of Pigs on Least Cost Computer Rations —
Period 4.

.'.'l'rmunr.nls.

i 3 R TR
Av. initial w., Ib. 178.0 162.2 1556
Av. final wt., Ib, 2122 2000 209.5
Av, no, of days on test 17.7 20.3 4.2
Av. daily gain, Ib, 1.93% 1.87 1.94
Feed per b, gain, lh. 3.34 3.73 3.65
Av. daily feed intake, b 59 .96 7.02
Fred ingredient cost per lb. gain, ¢ 24.6 26.6 25,4
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Table 9. Performance on Pigs of Least Cost Computer Rations —
Total Period.

"Treatmemnits

1 2 5
Pens per treatment, no. 10 in 11
Piga per pen, no. 2 2 2
Av. initial wt., Ik, 53,2 55.6 iy ok
Av. final wt., Ih. 213.4 202.0 210.2
Av. no. of days on test 102.8 107.2 109.9
Av, daily gain, Ib. 1.58" 1.39* 1.43%2
Fred per lb, gain, b, 3.15 5.54 5.20
Av, daily feed intake, b, 4.95 463 4.47
Feed ingredient cost per lb. gain, ¢ 20.4 1.5 19.8

* Means with diffevent superscripts nre significantly cifferent (=01}

ingredients selected by the computer was not totally acceptable to the
pigs. "The decreased lysine content of the rations fed the pigs on treatment
2 and 3 may have been a factor also. However, the calculated lysine con-
tent of these rations met the requirements set forth by the National Re-
search Council, 1968,

It would appear that by lolding digestible energy, calcium, phos-
phorus, and crude protein constant in all rations and meeting all other
known requirements of swine, one should he able o formulate on the
basis of least cost using various ingredients. It is obvious from this data
that our knowledge of feed ingredients for some feedstuffs available may
e limited,

The average feed ingredient cost per pound of gain for the total
period was 204, 21.5, and 19.8¢ for treatments 1 through 3 respectively.
The lower feed cost per pound of gain for the pigs on treatment § (least
cost rations retormulated every 29 days) would result in a savings of ap-
proximately 95¢ per pig as compared to the pigs fed the control ration
on treatment 1. However, part of this savings is lost since the pigs gained
slower and took approximately seven more days to reach market weight;
therefore increasing fixed costs. The higher feed ingredient cost per
pound of gain for the pigs on treatment 2 {a least cost ration fed through-
oul the trial) actually resulted in an increased cost of approximately $1.40
per pig as compared to the pigs fed the control ration on treatment 1,
This demonstrates that although the ingredient cost of a ration may be
the cheapest, it may yet result in an increase in cost of gains if the ration
itself is not acceptable to the pig.
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Sheep

Carcass Traits of Wethers Produced h}*
Crossbred Dams of Rambouillet, Dorset
and Finnsheep Breeding and Slaughtered
at Two Weights

David L. Thomas, Joe V. Whiteman, Lowell E. Walters
and John E. Fields

Story in Brief

Carcass characteristics of 60 wether lambs born in January and Feb-
ruary, 1974, from matings of blackfaced rams with crossbred ewes of
Rambouillet (R), Dorset (D), and Finnsheep (F) breeding were evaluated
iy slaughter at approximately 100 or 125 pounds live weight. The breed-
ing of the five dam breed combinations was as follows: W4FWDI4R,
FL DGR, 4F34R, DR, and 14D3gR.

When slaughtered at approximately 100 pounds, there was little
difference among the lambs produced by the five dam breed combina-
tions in measures of external finish and percent major trimmed cuts.
There was a slight tendency for lambs produced by 14 Finnsheep ewes
to have smaller loin eye arveas and a greater percent kidney, heart and
pelvic fat than lambs from dams of Dorset and Rambouillet breeding
only. There was also a tendency for lambs from one-half Dorset dams to
exceed lambs from one-quarter Dorset dams in most measures of [atness,

When slaughtered at approximately 125 pounds, the differences
among the lambs produced by the live dam breed combinations were
larger and significant for some of the traits studied. Lambs from W4 F3R
dams had loin eye areas significantly smaller than those of lambs from
L D3R, and W4FL4D14 R dams. Lambs from L{F4DWGR and 4F34R
dams had significantly greater percent kidney, heart and pelvic fat than
lambs from YDWR dams, VaDLAR dams also produced lambs that had a

In cooperation with USDA, Agricultural Research Service, Southern Region.

Acknowledgemant—The authors wish to thank Beb Adoms and Temmy Thomasson for the
extra hours that they contributed in the collection of these data,
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signilicantly greater fat probe over the rumps, a smaller hind saddle spe-
cific gravity and a greater percent Fae teim from the major cuts.

When the thirty 100 pound kambs were compared with the thirvty
125 pound lambs, signilicant differences were found lor all carcass traiis
studied. "The heavier lambs produced carcasses that were fatter, yieldecdl
a lower percent trimmed major cuts, amd had larger loin eye areas than
carcasses produced by lighter lambs. However, both the light and heavy
lambs yielded about the same proportion of their respective live weights
in pounds of trimmed major wholesale cuts.

Introduction

The improvement of reproductive efficiency which results in more
lambs born per ewe maintained is of great economic concern to the com-
mercial sheepman, Recent studies of the Finnish Landrace (Finnsheep)
breed of sheep and some of their crosses in the United States has shown
them to be younger at sexual maturity and to give birth to more lambs
per ewe lambing under spring lambing conditions than the domestic
breeds with which they have been compared, Thus, in an attempt to in-
crease profit, commercial sheepman may be tempted to infuse their
lNocks with Finnsheep germ plasma without fivst considering the sub-
sequent effects, if any, on the quality and quantity of wool and lamb
produced.

The purpose of this study is to evaluate the carcass characteristics
ol lambs produced by mating blackfaced rams to crosshred ewes of Rawm-
bouillet, Dorset and Finnsheep breeding when slanghtered at approxi-
mately M) or 125 pounds live weight.

Materials and Methods

These data include the carcass chavacteristics of 60 wether lambs
born in January and February, 1974, at the Ft. Reno Livestock Research
Station, El Reno, 'They were produced from crossbred ewes of five com-
Binations of Rambouiller (R), Dorset (D), and Finnsheep (F) breeding
invalved in a study to evaluate lifetime reproductive performance under
Oklahoma conditions. Twelve lambs were randomly selected from dams
of each of the following live breed combinations: 4 FADI4R, 14FiD
ek, 1 PR, WDAR and 14 D34 R, Six of the lambs selected from dams
ol each breed combination were designated for slanghter at approximately
100 pounds Full weight and the remaining six at 125 pounds. The lambs
were sired by 2 Hampshive and < Suffolk sires with 10 lambs produced
from each sire (one lamb for each of the 10 dam breed combination.
slanghter weight classes),
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The lambs were docked and castrated prior to one week of age, al-
lowed access to early spring wheat pasture with their dams and fed a
ground creep ration containing the following ingredients:

Alfalfa 40 percent
Milo 45 percent
Muolasses 5 percent

Soybean (il Meal 10 percent

They were weaned at approximately 70 days of age and [inished in
drylot on a ration similar to the creep ration but with the soyhean oil
meal deleted and the alfalla and milo each increased by b percent.

All test lambs were weighed full each week and sheared when reach-
ing 100 pounds. Upon reaching their designated slaughter weight of 100
or 125 pounds, the lambs were trucked to Stillwater and slaughtered at
the O.5.U. Meats Laboratory after a 24-hour shrink period. "T'wenty-four
hours post slaughter the carcasses were ribbed between the 12th and 15h
rib perpendicular to the line ol the back, loin eye area tracings taken,
[at thicknesses measured over the loin eye, a fat probe taken over the
rinp approximately three inches below the base of the dock amd a spe-
cilic gravity reading of the hind saddle recorded.

Forty-eight hours postslaughter the carcasses were divided into whole-
sale cuts. The four major wholesale cuts (shoulder, rack, loin, and leg) of
the left side were trimmed to an average of 0.2 inches of fat. All sub-
cutaneous fat of these same cuts of the right side was removed and in ad-
dition, the shoulder and leg were completely boned. The breasts, shanks
and flanks of both sides were handled similarly with the shanks and
[lanks being completely separated into lean trim, fat trim and bone
and with the breasts having all subcutaneous fat removed and being par-
tially boned. Both the front and rear cannon bones of each side were
completely trimmed of solt tissue and weighed.

Resulis and Dicsussion'

At the present time the majority of the fat Jambs in the United States
are slanghtered at approximately 100 pounds, but in recent years there
has been increased interest in carrying lambs to heavier weights. With
this interest in mind, the lambs [rom the five dam breed combinations
were evaluated at two different weights. Tables 1 and 2 give the mean
values of some peneral carcass traits of lambs produced by the five dam
lireed combinations when the lambs were ﬁL’-‘lllgllLl‘_‘!'L‘{l at either the tradi-
tional 100 pounds or a heavier weight or 125 pounds,

! 1e ix highly likely that many of the differemces in carcass wvaits are not veal, ot doe o chanee,
Where there s streng evidence o suggest thae o difference Is renl, the word “significam™” or
Usignificantly™ is used 1o denote this difference
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The three dam breed combinations of Ly FYAD1LAR, WMFLE DR and
14 F3R show a progressive substitution of one-quarter Rambouillet for
one-quarter Dorset. We would thus expect the lambs produced by
14F14DVAR dams to be intermediate for the carcass traits studied when
compared with lambs from the other two dam breed combinations. This
is generally the case with the 125 pound lambs as shown in Table 2. At
100 pounds, however, the lambs from the HFI,QDV_;R dams are superior
to lambs from the other two dam breed combinations in most measures
of leanness and trimness. Since there is no logical explanation for this,
it is thought that by chance, the lambs chosen from this group were
leaner than the average of the breed group as a whaole,

Table 1 indicates that the breed combination of the ewes had litle
influence on most of the traits studied when the lambs were slaughtered
at 100 pounds. Lambs produced from all dam breed combinations were
acceptable in quality; prading either average or high choice. Leg con-
formation scores were also acceptable with all groups scoring average
choice except, lambs produced from D34 R dams.

Lambs produced by L4F4D14 R dams had greater dressing percents
than lambs produced by any other dam breed combination. It would ap-
pear that the higher dressing percent of these lambs is due to a tendency
for lambs of this breeding to have the highest percent kidney, heart and

Table 1. Carcass Traits of Lambs Produced by Crossbred Dams of
Rambouillet, Dorset and Finnsheep Breeding and Slaughtered
at Approximately 100 pounds®

Breed Combination of Dam

Carcass Trait ATADIGR T D0GR 14 FigR LDER DR
Quality Grade** 12.00 11.67 1117 11.83 1 1.50
Diressing % 40 16 45.73° 47.45"° 47.18v2 47 8or?
Leg Conf. Score** 11.00 11.67 1117 11.67 10 B3
Loin Fye Area (inf) ror H05% 1.98 18 2.11
% K H P Fat 3.95 3.20 3.30 3.02 2.96
Fat Thick. over Loin

Eye (in.) 0.24 0.17 0,23 0.23 001
Fat Probe over Rump (in) D044 0.59 (Lt 0.57 0.45
Hind Saddle Specilic

Gravity 10423 1.0504 1.0472 1.0478 1.0472
Cannon Bone Wt (b)) 0,328 0357 0.3z22"* 0.308° oA
% Trimmed Major Cuts

of Right &ide 371.35 58.92 571 58.30 3840
% Fat Trim [rom Major

Cuts of Right Side 12.71 11.11 12.50 12.432 11.44

= Dilferent S||_|;<;1:srri'|:-ls in the @me vow indicate sipnilficance at the P-=20% level meaning that the
differenres are probably Indicative of veal diffevenoes,
** |0 — Low Chaice, |1 = Avernge Choice, 12 = High Choice.
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pelvic fat and a high degree of external finish as indicated by the percent
fat trim from the major wholesale cuts of the right side. These data also
indicate a tendency for lambs from dams containing one-hall Dorset blood
to be fatter than lambs from one-quarter Dorset dams.

Also, interesting to note, is that the lambs produced by dams with
some Finnsheep breeding tended to have a higher percent kidney, heart
and pelvic fat and smaller loin eye areas than lambs from Dorset and
Rambouillet breeding only. The differences were small, however,

The weight of the four cannon bones, a good indicator of total car-
cass bone, was signilicantly greater for lambs from MF1iDWR dams
than for lambs from Y%DAR dams. This linding is very interesting since
the Finnsheep breed is thought to be “lighter-boned” than most of our
domestic breeds, A similar relationship existed between dam's breed com-
bination and cannon hone weight [or the Iambs slaughtered at about 125
pounds.

The percent trimmed major cuts of right side, our best indicator of
percent lean, was not significantly different among the five dam breed
combinations. These data would indicate that lambs produced by all five
dam breed combinations were similar in the carcass traits studied when
slanghtered at 100 pounds.

Table 2 presents the mean values of general carcass traits of lambs
produced by the five dam breed conmbinations and slaughtered at ap-
proximately 125 pounds. More of the mean values of the various carcass
traits were significantly different among dam breed combinations at 125
pounds than at 00 pounds. This suggests that the five groups of lambs
may mature at different rates with some groups depositing excess fat at
lighter weights than others.

Carcass quality grades were significantly greater for lambs produced
by 14D34 R and 14 Fi4DWR dams when compared with lambs produced
by 14FLADIA R dams. These differences are, however, of little practical
significance since lambs from all five dam breed combinations averaged
high choice or low prime in quality grade. Leg conformation scores were
very acceptable with all five groups of lambs having scores of average or
high choice.

Dressing percents were not significantly different among the five
groups, but lambs from 14D R dams exceeded others in this trait. These
lambs alsv had a sipnificantly greater fat probe over the rump, a lower
hind saddle specific gravity reading and a greater percent fat trim {rom
the major wholesale cuts of the right side when compared with lambs
[rom the other four dam breed combinations. These are all indicators
that the lmabs [rom 14DWR dams mature earlier and tend to deposit
more fatty tissue subcutaneously at 125 pounds than lambs of the other
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Table 2. Careass Traits of Lambs Produced by Crossbred Dams of
Rambouillet, Dorsee and Finnsheep Breeding and Slaughtered
at Approximately 125 Pounds.*

Breed Combination of Din

Carcass WFWIMAR MFLADGR MFRR LDIER DGR
Quality Grade®* 12 00 1B b 12 835" 12,837 13,83
Diresging o 50,28 G0.75 50,90 51,65 51, B4
Lep Conf. Score## 12.83 11.67 11.67 11.83 12,17
Loin Eye Area (in®) 247 240" 2.HPF o 2,48
% K H P Fat 490" 545 566" 4087 41"
Fat Thick. over Loin

Eve (in,) 0.31 0.54 (.38 0.38 0.32
Fat Probe over

Rump (in.) 0.65" VR 0.7e" 1,000 O.7aE
Hind Saddle Specific

Gravity 1.0369 1.0367 1.0358 L.0%40 1.0362
Cannen Bone Wt (1b.) 0.3711 0.387" 0,568 0.333? 0,370
% Trimmed Major Cuts

of Right Side 54,80 53.76 52.64 53.42 54.94
% Fat Trim from Major

Cuts of Right Side 14,347 [5.29%* 16.03= i L 7

* Different Superscripts in the same row indicate si evel meaning that the

I
dilferences aye probahly indicative of real differences,
" 11 = Average Choice, 12 = Hlgh Choice, 14 = Low Prime,

groups. Also, lambs produced by 14D15R ewes were not exceeded in fat
thickness over the loin eye by lambs of any other group.

Lambs from 14F14DWR and 14F% R dams had significantly greater
percent kidney, heart and pelvic fat than lambs from 14D14R dams. The
fact that lambs from 1DI4R dams equaled or exceeded all other groups
in measures of external finish, but were exceeded by lambs [rom dams
with some Finnsheep breeding in percent kidney, heart and pelvic fat is
very interesting, Other researchers working with pure, one-half and one-
quarter Finnsheep wethers have also shown that wethers of Finnsheep
hreeding exceed wethers of domestic breeding in percent kidney, heart
and pelvic fat, The lambs in this study of Finnsheep hreeding are one-
vighth Finnsheep, and they also exhibit this tendency, The Finnsheep
Ieed is evidently very prepotent for this trait,

Lambs from Y2DIGR, 14D39R and 14 FlaDg R dams had signilicant-
ly larger loin eye areas than lambs from 14F34R dams, These data imply
that acceptable loin eye areas can be maintained in lambs from one-
quarter Finnsheep ewes if they also contain at least a quarter Dorset. The
lambs from 14F34R dams also had the lowest percent trimmed major
wholesale cuts of the right side.

Weight of the four cannon bones was significantly preater for Lambs
from W FL DR, WEWDIR and D3R dams than for lambs from
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DR dams. This ranking of the dam breed combinations as to cannon
bone weight agrees guite well with the data from the 100 pound lambs.

These results indicate that when slaughtered at 125 pounds, lambs
from 14F3 R dams had the greatest percent kidney, heart and pelvic
fat, the smallest loin eye areas and the least percent trimmed major whole-
sale cuts of right side. Lambs from %DWR dams had the greatese [at
|probe over the runp and the preatest percent [at trim from the major
wholesale cuts ol right side, Lambs from 14D3R, 14FL DGR and 14F
eDig R dams were comparable in many carcass traits and produced the
most acceptable carcasses of the five groups when slanghtered at 125
potinds,

Slaughter Weight

Table 3 pives the mean values of various carcass traits of wether
lambs slanghtered at approximately 100 or 125 pounds live weight and
averaged over the five dam breed combinations. It is quite evident that

Table 5. Carcass Traits of Crosshred Lambs Slaughtered at Approxi-
mately 100 or 125 Pounds.

Approximate Slanghter 'Weightt® Percent
Carcass Trait 1M Pounds 125 Pounds Change
Actual Slaughter Wt (b} 101.57 125.90 +4-24.0
Ouality Grade® 11463 12.97 +11.5
Dressing %% 47.67 50.88 + 6.7
Leg, Conf, Score® 11.27 12.03 + 6.7
Loin Eyc Area (in.) 2.07 2.42 +16.9
o KHPF Fat 3.28 5.00 +52.4
Fat Thick. over Loin
Eye (in.) 0.22 034 +54.5
Fat Probe over Rump (in.) .46 0.78 4-69.6
Hind Saddle Specific Gravity 1.0470 1.0560 — 1.1
Cannon Bone Wt [1b.) 0.329 366 4+11.2
Trimmed Major Cuts of
Right Side (lb.) 13.88 17.07 4+23.0
o Trimmed Major Cuts of
Right Side of Carcass 38.07 33,91 — 7.2
o Trimmed Major Cuts of
Slaughter Wi 27.533 27112 — 0.8
Fat Trim from Major Cuts
of Right Side (b)) 2.89 1,96 +71.6
“# Fat Trim from Major Cuts
of Right Side of Carcazs 12.04 15.67 +30.1
f+ Fat Trim from Major Cuts
of Slaughter Wi, 5.69 7.88 +38.5
* 11 = Average Choice, 12 = High Choice.

* All dilferences among weight groups are significantly different at the P=".05 level except "%
Primmcd Major Cuts of Slaoghier Wi
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increasing slaughter weight by approximately 25 pounds had a definite
ellect on these traits. All but one of the mean values of the various traits
were significantly different among the two weight groups with lamhbs
slanghtered at 125 pounds possessing more [atty tissue than lambs
slaughtered at 100 pounds. This resulted in a greater percent fat trim
from the major wholesale cuts of the right side and a lower percent trin-
med major wholesale cuts of the right side for lambs slaughtered at 125
pounds.

The heavy lambs were, however, superior to the lighter lambs mn
quality grade, leg conformation score (probably due o increased fat de-
position} and loin eye area. Increased loin eye area is of economic im-
portance to the sheep industry in order to gain consumer acceptance of
the high priced retail loin cuts, However, increasing loin eye areas by
increasing slaughter weights of wether lambs from populations that have
been selected to [inish properly at lighter weights has been shown to
lower percent trimmed major wholesale cuts, fedible portion),

Table 8 also shows changes in carcass composition as the slanghter
weight went [rom 100 to 125 pounds. Considered on a percentage of car-
cass weight basis trimmed major cuts of right side decreased and fat trim
from these cuts increased when slaughter weights increased. IE we con-
sider these two measurements to be good indicators of carcass lean and
fat, then lean in the carcass increased at a slower rate between 100 and
125 pounds live weight than did fat. When these two measurements are
expressed as a percentage of live weight, however, there is less difference
between the two weight groups in the proportion of lean as indicated by
trimmed major cuts or fat as indicated by the fat trim.

These data indicate that crossbred lambs sired by blackfaced rams
will vield about the same proportion of their live weight in pounds of
trimmed major cuts at live weights of 100 and 125 pounds. "The 125
pound lambs' carcasses will be [atter, however, because between 100 and
125 pounds the lambs add refatively more [at which increases the dressing
percentage and the carcass fat trim. This is why meat marketing personnel
often object to heavy lamb carcasses as being too wasteful.
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A Further Report of the Productivity of
Crossbred Ewes of Finnsheep, Dorset
and Rambouillet Breeding

David L. Thomas, Joe V. Whiteman and John E. Fields

Story in Brief

In March-April of 1971 and 1972, about 250 crossbred ewe lambs were
born at the Fort Reno Experiment Station of the following breed com-
binations: 4Dorset 1%4Rambouillet, 14Dorset, 34Rambouillet, 14Finn-
sheep % Rambouillet, 14 Finnsheep 14 Dorset aRambouillet, and 14 Finn-
sheep YeDorset 14 Rambouillet, The lambing performance of these five
Ireeding groups has been reported previously for the years of 1972 and
1973. In 1974, the ewes were converted from a spring to a fall lambing
program and lambed in January-February and again in October-February.

When lambing in January-February, the V% Dorset V4 Rambouillet
group excelled in reproductive performance with the highest percent
ewes lambing (98) and the highest lahbing rate (1.75). Other groups were
similar for percent ewes, lambings, and hoth 34 Rambouillet groups were
the lowest in lambing rate (~1.50).

When lambing in October-November, percent ewes lambing was un-
usually low for all breeding groups. The 14DV R group had the higlest
percent ewes lambing (80). Of the 13D3R ewes, 73 percent lambed and
the Lj Finnsheep groups exhibited 57 percent to 63 percent ewes lamb-
ing. Lambing rates were highest for the two 14 Finnsheep groups that
contained both Derset and Rambouillet breeding.

Fleece information from the 1974 clip showed that the breeding
groups containing the greatest proportion of Rambouillet breeding pro-
duced the heaviest, highest grading fleeces. The influence of the Finn-
sheep breeding on wool quantity and quality appeared to be about the
same as the influence of the Dorset breeding.

Introduction

The most productive mating system for commercial sheepmen usual-
Iy involves a three-way cross. The ewe flock needs to be a cross between
two breeds with high productive rates, and these crossbred ewes should
be mated to rams that produce growthy lambs with good carcasses. Past
research at Fort Reno has established the superority of the lambs from

In cooperation with USDA, Agricultural Reseorch Service, Southarm Region.
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Dorset X Rambouillet ewes bred to pood blacklfaced rams for this pur-
posc.

During the past few years a very limited number of Finnish Landrace
{Finnsheep) sheep have been brought into the United States. This breed
excels in lambing rate in their native country, In 1971 and 1972, crosshred
ewes combining Finnsheep, Dorset and Rambouillet hreeding were pro-
duced in order to evaluate their lifetime reproductive performance,

The growth rate of these ewes as lambs and some carcass charvacter-
istics of some of the male lambs were reviewed in the 1972 and 1973 Ani
mal Sciences and Industry Research Reports (MP-87 and MP-90). The re-
productive performance of all the ewes when lambing at approximately
12 months of age and approximately one-hall the ewes when lambing at
24 months of age in the spring was reviewed in the same publication in
1974 (MP-92). Reproductive rate at one year of age showed a consistent
advantage for the two 14 Finnsheep groups that contained both Dorset
and Rambouiller breeding. Reproductive rate at two years of age showed
a small advantage for the 14 Finnsheep ewes,

This report deals with the reproductive performance of these same
ewes when lambing in both January-February and October-November,
1974, and information on their fleece yields and grades from the 1974
clip.

E:-cpcrimcntal Procedure

‘The ewes constituting this flock ave of five different breeding groups
containing Finnsheep (F), Dorset (DY and Rambouillet (R) breeding,
They are as followss WFWBDR, 14FLiDWR, UFMR, 14D34R and
14DIER. Approximately one-half of the ewes in each breeding group
were born in the spring of each of the years of 1971 and 1972 except the
15 F3qR ewes which were all born in 1972, The manner in which they
were reared and their lambing performance in 1972 and 1975 has been
reviewed previously.

The ewes were mated to blackfaced rams over about a 50 day breed-
ing season starting in August, 1973, They lambed in January-February,
1974, and had their lambs weaned at approximately 70 days of age. In
order to put the entive flock onto a fall lambing program, the ewes were
remated to blackfaced rams in May-June, 1974 and, consequently, lambed
again in October-November, 1974, Their lambs were weaned at about 70
davs ol age.
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Results and Discussion
Lambing Performance

Table 1 presents the lambing rvesults of the five breeding groups
when lambing in January-February, 1974, The ewes born in 1971 (first
replicate) were coming three-year-olds and the ewes born in 1972 (second
replicate) were coming two-year-olds.

In both replicates, the 14DWR ewes produced more lambs per ewe
exposed than did any other group. In the first replicate the 14 Finnsheep
ewes ranked second and performed well as coming three-year-olds. The
L4 D3R ewes ranked last in lambs per ewe exposed due primarily to a
poorer lambring rate, In the second replicate, the two 14 Finnsheep groups
containing both Dorset and Rambouillet breeding produced a poor lamb
crop due primarily to a large percentage of the ewes not lambing since
they did have the highest lambing rates of any of the groups. The D3R
and 14 F34 R produced poor lamb crops due to both an average lambing
rate and average proportion of the ewes exposed lunbing, These results
may indicate that the 2D R ewe, as a relatively prolific crossbred, is
better adapted to the hot summer climate of an Oklahoma August (when
Lhese ewes were mated) than ewes containing some Finnsheep breeding.

Table 1. Lambing Performance of the First and Second Replicate Ewes
when Lambing in January-February, 1974,

First Replicate

Mo Ewes Lambing Mo, Lambs Lambing Lambs/Ewe
Brecding Group Expascl Mo. | % Bom Rate* Expaosed
LaDYaR 22 21 95 40 1.90 1.82
DR 24 23 92 33 1.50 1.38
WMFaR 0 0 n ] 0 0
AF ¥ DIER a1 19 an 34 1.7% 1.62
WFBDAR 21 21 100 34 1.62 1.62
Seeond Reflicale
= TR " Ne' Ewe Lambing No. Lambs Lanﬁ-ti_r.lg Lambs;/Ewe
Breeding Coroup Exposed Moo % Born Rane? Exposed
D4R 19 13 100 30 1.57 1.57
DR 18 14 T8 22 1.57 1.22
LaF¥R 27 24 &9 35 1.46 1.29
MFS DR 0 16 a0 26 1.62 1.30
HMEBDWGR 17 12 71 20 1.67 1.18

" Ewes fTrom two ram groups were deleted doe o reproduoctive failure of the rams.
* Lambs born per ewe umbing.
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Under Oklahoma conditions of generally abundant fall and early
spring wheat pasture and mild winters, most conunercial sheepmen have
adopted a fall lambing program. Lambing at this time of year utilizes
farm labor during one of the slower seasons ol the year and takes advant-
age of the higher fat lamb prices in the spring of the year. With these
considerations, the true test of the value of these [ive breeding groups ol
ewes to the commercial sheep industry of Oklahoma is their performance
under a fall lambing program.

Table 2 presents the lambing performance of the five breeding
groups when lambing in October-November, 1974 'The first replicate
ewes were approximately three and onehalf years old and the second
replicate ewes were approximately two and one-half years old. Lambs
horn per ewe exposed was poor for all breeding groups in both replicates.
'This is probably due in part to the fact that the majority of these ewes
zave birth to and raised at least one lamb the previous winter. The
LuDVAR ewes produced more lambs per ewe exposed in both replicates
than any other group as a result of a higher percentage of the ewes of
this group lambing. In both replicates, the 14 Finnsheep ewes containing
some Dorset and Rambouillet breeding were not exceeded by any other
group in lambing rate. Their poor performance was due to a large pro-

Table 2. Lambing Performance of the First and Second Replicate Ewes
when Lambing in October-November, 1974,

M. ]?-l:'r’-l"!.l-aill'ﬂh'lllg Mo, Lambs Lambing Lambs, Ewe

Breeding Growp Exposed No. % Born Rate’ Expuosed
LLDVSR an 23 43 39 1.56 1.30
LDMER 33 24 73 33 1.38 1.00
14 F3R 0 0 0 ] 0 ]
LF 4 DLAR 26 19 73 3l 1.63 1-19
MFWDIAR 26 18 G4 8 1.56 L.0&

Second Replicate

~ No. Ewes Lambing No. Lambs Lamhin;,r. Lambs/Ewe

Brecding Group Exposed Mo % Born Ratet Exposed
DR 24 18 75 26 .44 1.08
DR 21 17 T4 2] b.24 0.1
Y3 PR <13 20 i 24 L20 0,659
L4 FL4DLeR, 28 13 ae 14 145 .76
1 FlADR 21 11 52 21 1.91 1.0

L Lamba born per ewe lambing,
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portion of the ewes lailing to lamb. The 14F34R ewes' poor lambing re-
cord was due to both a poor lambing rate and a large proportion of the
ewes failing to lamb. A poor lambing rate for the 14D34R ewes is the
main reason [or their poor showing.

These preliminary data reveal the following tendencies of the five
lireeding groups when lambing in the fall:

1. The three breeding groups containing Finnsheep breeding do
not readily conceive in the spring and, consequently, lamb in the
fall when compared with the two groups containing only Ram-
bouillet and Dorset breeding.

2. 'The two breeding groups containing the greatest proportion of
Rambouillet breeding (WF34R and 14D%R) have the lowest
lambing rates when compared with the other groups.

4. The two breeding groups containing Finnsheep, Dorset and
Rambouillet breeding (14FL5DWR and 14F14DW%R) have the
highest lambing rates,

1. The 14D14R breeding group has the greatest tendency to con-
ceive in the spring and lamb in the fall.

These tendencies of the five breeding groups are based on only one
fall lambing and under rather unusual conditions in that the ewes were
also given an opportunity to lamb the previous winter. More data on the
performance of these five breeding groups under fall lambing conditions
will be gathered before deflinite conclusions as to their performance will
be developed.

Fleece Characteristics

In April, 1974, the ewes of all five breeding groups were shorn, their
grease fleeces weighed and the pounds of clean wool per fleece estimated.
T'he fleeces were sent to the Midwest Wool Marketing Cooperative, Hut-
c¢hinson, Kansas where they were graded by their staff. Table $ presents
the fleece data collected on the five breeding groups.

Table 3. Fleece Characteristics of the Five Breeding Groups Determin-
ed from the 1974 Clip.

Fleece Weight (1h)

|.’-r!.'<:tl|ng [.ruup No. CGrease Est. Clean Crade’
-D,/J 54 9.7 51 29
AD¥MR a7 10.4 5.4 L
'AF%R 36 1.1 Fi 2.3
W F L4 DYER 52 1040 5.0 5.1
/-'I] LaD AR 47 8.6 4.6 3.5

’llulr l' mrlc Code 1 = Fine, 2 = Half Bload, 3 = Three-Eights ]1lmd 4 = Qunuc: |;|urx_1
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The 15D34 R and 4 FYR ewes produced the heaviest grease fleeces,
the 14 F14 D4R and 14DWR ewes produced the next heaviest [leeces anul
the L1 FLADM R ewes produced the lightest fleeces, These findings are a
reflection of the fact that Rambouillets prociuce heavier flecces than
either Dorsets or Finnsheep,

Fleece grades followed a similar pattern with the fleeces from the
D3R and W3R averaging slightly lower than “Half Blood”. The
Fleeces from the 4F14 DR and 14DWR ewes averaged about “Three
Eights Blood” and the average grade of the fleeces from the 1, F14DI4R
cwes was intermediate between “Three-Eights” and “Quarter Blood”.

These data would indicate that the substitution of a 14 Fi nnsheep
breeding for 14 Dorset breeding in these crosshred ewes has little effect
on grease fleece weight or grade.

Cﬂmpariﬁﬂna of Some Reproductive Traits of
Dorset, Suffolk and Hampshire Rams
Under Commercial Conditions

Joe V. Whiteman and L. Dwayne Flinn

Story in Brief

In order to get some information about breed of sire elfects on cor
tain reproductive traits, the records of the Ft. Reno Hock [or a 10 year
period were studied. During this period 27 Dorset and 28 Blackiaced
(about half were Suffolk and half Hampshire) rams were involved in
2501 matings and 2141 lambings. For certain comparisons the Blackfaced
rams were compared to the Dorsels and for other studies the liveed effects
were studied by breed.

When the breeding season was during the spring, the Dorset rams
were more aggressive whereas the Blackfaced rams were more Agpressive
during the late summer and fall. There was little difference due 1o ram
breed in conception rate. When Dorset X Western crossbred ewes were
mated to Blackfaced rams, they produced and reared nine more lambs
per 100 ewes lambing than when mated to Dorset rams, Blackiaced rams

In cooparation with USDA, Agricultural Research Serviea, Southern Region,
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sived more lambs that were born dead or died during lambing., Dorset
sired lambs were about one-half pound lighter at birth and were more
often born unassisted. Hampshire sired lambs were more often assisted
and more often scored weak at birth.

Some of these breed dilferences were so small that other more im-
portant characteristics might well be the basis [or deciding which breed
ul sire to use under specific conditions,

Introduction

Sheepmen seldom use enough rams of different breeds at one time
or maintain the kind of records necessary to adeguately evaluate the per-
[ormance of rams of different breeds. Also, there is a great deal ol varia-
tion between the performances of rams of the same breed. As a conse-
quence of these conditions and others, there is a lack of inlormation about
the comparative performance of rams of the commonly used breeds,

The experimental flock at the Ft. Reno Livestock Research Station
near El Reno has been managed under conditions similar to commercial
production and has produced the kind of records that will permit cer-
tain kinds of breed comparisons relative to ram performance. The pur-
pose of this paper is to summarize those results that are thought to be
unbiased and of significance to sheepmen.

Materials and Methods

During the period 1960 through 1970 several breeding studies were
underway with the flock. The mating plan involved comparing ewe breed
anel crossbred groups. The different mating pens were made up o contain
erjual representations of the different breeds and ages of ewes. The rams
used were Dorsets, Suffolks or Hampshires. To each ewe pen one Dorset
and one Blackfaced ram were assigned and each ram had an equal op-
portunity to make matings and sire lambs. The ewes in each pen were a
mixture of Westerns (mostly Rambouillets) and Dorset X Western cross-
lweds in about equal proportions,

The rams of all breeds were commercial quality individuals with
ne special efforts made to select for or against any particular character-
istics. Semen samples were collected by electroejaculation belore the
breeding season and only males with satisfactory semen were used. Mark-
ing harnesses and ohservations were also sources of information relative
to ram performance. The records of rams that sived less than six lambs
were not used.

Animal Science Research 1975 125



During this period the mating seasons were sometimes during late
May-June (spring) or during August-September or October-November
{late summer and fall). During the mating season the two rams assigned
to a mating pen were rotated daily if 25-35 ewes were involved or both
rams were put in if pens contained larger numbers. During the periods
of most rapid mating the rams were with the ewes from about 500 pan.
until 8:00 a.m. daily and were fed and rested during the day. Mating
marks were recorded each moming to monitor the mating behavior of
both rams and ewes.

Lambing was under rather close observation and ewes with difficulty
were given assistance. Lambing records included birth weight of lamhb(s),
birth difficulty, lamb vigor and lamb livability, Also, at lambing the face
color of the lamb indicated which of the rams sired the lamb,

During the period of the study, there were 55 different rams (27 Dor-
sets and 28 Blackfaces) used. The Dorset rams produced 98 ram scason
records. ‘The 28 Blackfaced rams produced 99 ram seasons. The average
age of rams used was almost identical indicating that the survival rate
wis similar and ram age did not effect the results.

Results

Because of the management of the flock during the years involved,
it is felt that only certain of the possible comparisons are unbiased and
produced dependable conclusions, Consequently, the results will be pre-
sented in that manner., The comparison of the Dorset to the Blackfaced
rams is adequate for mating behavior, conception rate, lambing rate,
lamb vigor and survival and lambing ease. The Hampshire and Suffolk
sires can be compared only for lambing rate and difficulty and lamb
vigor and survival.

Table 1 indicates that there were 2,368 ewe mating records that could
be used in the study with 880 made during the fall and 1,488 made during

Table 1. The Number of Ewe Matings Recorded by Season and by
Breed of Ram Making the First Mating.

Mo of Breedhl;; of ram
Breeding season matings' T Dorsct ~ Bilackface
T 880 377 503
Spring 1488 702 GO
Total 2368 162 1199

1 An additional 133 ewe matings resulied in fwin born lambs with one lamb sived by the Dorset
and one sived by the Blackfaced ram.
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the spring. With the Dorset and Blackfaced rams given an equal oppor-
Lunity to make the first mating, the Blackfaced rams made the first mat-
ing about 57 percent of the time under fall breeding conditions. This
would suggest that the Blackfaced rams were more aggressive during the
fall. On the other hand, under spring breeding conditions the Dorset rams
made the first mating over 53 percent of the time and were more aggres-
sive, Over all, the two kinds of rams were similar, but there does seem
to be a seasonal dilference in aggressiveness with Dorset rams excelling
in the spring and Blackfaced rams excelling during the fall,

Table 2 presents the conception rate to the first mating for the two
kinds of rams during the two seasons, Conception rate during the fall
appears to be only slightly higher than during the spring. Likewise, con-
ception rate to matings to Blackfaced rams appears to be slightly higher
than to Dorsets. These differences are so small, however, that they could
vasily be due to chance and represent no real difference.

Table 3 presents the results that attempt to determine the advantage
of mating Dorset X Western (DC) ewes to Blackfaced rams to produce
triple cross (B X DC) lambs as compared to mating the same ewes to Dor-
sel rams to produce backeross (D X DC) lambs,

In considering this comparison, it is important to remember that dif-
ferent mating plans were involved. When mated to Western ewes, both
kinds of sires produced singlecross lambs that are thought to contain the
normal amount of heterosis (hybrid vigor) for such traits as vigor and
survival. When the two kinds of rams mated with the Dorset X Western
crossbred ewes, the lambs from Dorset rams were backceross lambs while
the lambs from the Blackfaced rams were triplecross lambs. It is expected
that triplecross and singlecross lambs have heterosis in equal amounts
while backcross lambs have only one-half as much. If there is heterosis for

Table 2. Numbers and Percentages of Ewes Conceiving to the First
Mating for Each Breeding Season.

Breeding Number Mumbeer Percent

First Mating By Seazon Available Conceived Conceived
Dorset rams -S-l;r.]ng 792 662 3 33.32.
Dorset rams Fall 377 332 83.41
1169 985 &4.30
Blackface l:‘ll!‘.l; ...... BEC S]::ring 2 EHE . 59»-1. o E"r_ﬂ'!
Blackface rams Fall 503 432 85.88

1199 1023 85.30
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Table 3. Measures of Reproductive Performances of Dorset vs, Black-
faced Rams When Mated to Two Kinds of Ewes.

Kind of Mating Triplecross'
Measure DXW BXW DXDU BXIDO Advantage
Mo, ewes lambing 592 G2 567 SR
Conc. to st Mating (%) 84.7 a7z LREL 83.3 - 3.0
Lambing rate? 140.0 140.4 148.8 153.1 .0
Lamb mortality® 7.1 9.9 78 74 - 5.3
Lambs reared 130.1 125.4 137.0 141.7 9.4

I This compares tripke cross (B X DC) to back cross (10 X DC) psing the single crosses (DX W and
B X W to correct Tor ram differences,

8 Lambing rate i& mumber of limbs bom per 100 ewes conceiving to each kind of mating.

’E.I.amh mortality {a lamba born dead or :E'rinp.- prior to twe weeks of age as percent of potal Tamibe
TN,

t Lamhbs renred is number of lambs alive at two weeks of age per [0 ewes lambing,

embryo survival and lamb liveability, we would expect to raise more
lambs when Dorset X Western ewes conceive to Blackfaced rams than
when they conceive to Dorset rams. 'The left two columns show the con-
ception rates, lambing rates, % lamb mortality and lamb rearing rates
when both Dorset. and Blacklaced rams were mated to western ewes,
There were slightly more lamb deaths from Blackfaced rams resulting in
less lambs reared. 'LI'he third and fourth columns give the results when
the same rams were mated to Dorset X Western ewes. When comparing
these values, we must realize that differences may be due to breed differ-
ences in the rams or to the difference in the heterosis of the lambs.

The last column is the difference in columns three and four adjust-
ed by the differences shown in columns one and two. The —5.0 percent
difference in conception to [irst mating in favor of the backeross mating
could easily have been due to chance, 'The fact that it favars the backcross
miting does not suggest any heterosis for the trait. The value of 5 more
lambs born for triplecross than backeross matings results from a few more
multiple hirths, This might be due to heterosis for embryo liveability.
The difference in lamb mortality appears to be rveal, but is pecaliar in
that it suggests that these Blackfaced rams when mated to Western ewes
produced lambs with a higher mortality than the Dorsets, but the higher
mortality did not exist in matings with the crossbred ewes. "I'he advant-
age of 9.4 lambs in lambs reared results from more lambs being horn with
a greater livability in Blackface by Dorset cross matings as compared to
the backcross matings. This suggests that if sheepmen with Dorset X
Western crosshred ewes will mate them to Blackfaced rams, they can ex-
pect to raise more lambs than il they are mated back to Dorset sives, Our
best estimate of the advantage is about nine lambs per 100 ewes lambing,

If this 9.4 extra lambs reaved per 100 ewes conceiving to this type of
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mating is an estimiute of one-half of the heterosis involved in embryo and
lamb livability, then the data suggest that heterosis could account for
about 18 more lambs reared [rom crosshred matings as compared to
straightbred matings. In any case, it strongly suggests the need for produc-
ing crossbred lambs when possible in commercial production,

Table 4 compares the three actual breeds of rams for these traits with
the results averaged across the two kinds of ewes, It is first important to
realize that there were no large differences found between the hreeds ol
rams for these traits. Our experience indicates that the ram to ram varia-
tion within any one of these breeds is much greater than the avervage dif-
lerence between breeds.

It is worth noting, however, that the Suffolks produced a few more
multiple births than the other breeds, but if lambs surviving is the critevia
of interest, the Dorset rams had a slight lead. This was partially due to
less Dorset sived lambs that were born dead or died during birth, There
were also less Dorset sired lambs that required assistance at birth. The
latter would be expected because Dorset sived lambs average about one-
half pounds less at hirth than the Blackface sired lambs, According to our
classification of vigor at birth, the Suffolk and Dorset sived lambs averag-
ed a little higher than the Hampshire sired lambs, a few more of which
had to be pulled.

Discussion
The traits considered in this study are important, but not the only
traits concerned when deciding which breed of ram one should buy for
commercial pl‘ndm:liun. The fact that the breeds considered were so

similar for the traits involved in this study suggests that it might be well
to make major decisions on the basis of other traits.

Table 4. Comparison of Ram Breeds for Traits Involving Reproduc-
tion, Lambing Difficulty and Lamb Vigor.

Breed of Sire

Trait Sulfolk Hampshire Dorset
No. of ewes lambing 514 498 1159
Lambing ratc' 147 144 144
Rearing rate’ 132 130 133
Lambs born dead (% )* 4.3 3.9 2.4
Lambs horn unassisted | 9% ) Lt B3 91
Lambs stronghirth" (%) B2 77 Bl

' Per 100 ewes Inmbing.
* Borne dead or died during hirth.
AN woore given all newborn lamlas,
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Our past and continuing research results sugpest that if sheepmen
are gning to save some of their ewe lambs for replacements and if lhu}'
plan to lamb during the fall and early winter, the ram breed of choice is
Dorset. Many years experience with hundreds of ewes indicate that the
Dorset X Western crossbred ewe produces and raises more fall or early
winter born lambs than any other breed or cross, Suffolk X Western ewes
work satisfactorily for January-February lambing. I lambing during the
spring, a crossbred ewe of any two productive breeds would be expected
to produce more lambs than srtaightbred ewes, especially if the latter
were Rambouillets that do not prm!uce a high percentage of multiple
births,

IF a sheepman has followed a good plan and most of his ewes are
good crossbreds, he should use rams of an unrelated breed that sive fast
growing lambs with good carcasses. Although not included in this study,
other studies from the Ft. Reno [lock have shown that Blackfaced sires
produce lambs that grow a little faster, especially after weaning at about
10 weeks of age, as compared to Dorset sired market lambs.

This study further emphasizes the fact that for commercial fall lamb-
ing conditions in Oklahoma, the most efficient use of breeds would in-
valve mating Dorset rams to Rambouillet ewes to produce crosshred Dor-
set X Rambouillet ewe lambs to be kept for flock replacements. ‘These
crosshred ewes will be more productive than the Rambouillet ewes that
produced them. This study suggests that the crossbred ewes will produce
and raise more lambs if mated to Blackfaced (Hampshire or Suffolk)
rams than if mated to Dorset rams.
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Poultry

Improving Phytate Phosphorus Utilization
by Poultry With Live Yeast Culture

Rollin H, Thayer and C. Dean Jackson

Story in Brief

Two feeding trials were conducted to determine the effect of a live
yeast culture on phosphorus utilization in rations for growing chickens up
to eight weeks of age. The total available phosphorus level of the grower
ration was calculated first, and the amount of supplemental inorganic
phosphorus needed to bring the total available dietary phosphorus level
up to NRC Requirements was determined by difference. The amount of
inorganic phosphorus supplement required to provide this amount was
designated as 100 percent. The five other supplemental levels which were
used were 0, 20, 40, 60, and 80 percent of this amount, respectively. These
six dietary phosphorus levels were fed in one series of rations which con-
tained a live yeast culture, and in another series of rations which did not.

Growth rate, units of feed per unit of gain, percent bone ash, percent
bone calcium, and percent bone phosphorus were used to measure the ef-
liciency with which the phosphorus was utilized. The live yeast culture
produced a statistically significant increase in growth rate at inorganic
phosphorus supplement levels of 0 and 20 percent of the amount required
to meet NRC Requirements. Values for bone ash, bone calcium, and bone
jphosphorus for the growing chickens fed rations supplemented with live
yeast culture, and those fed unsupplemented rations did not show statis-
tically significant differences at these inorganic phosphorus supplement
levels. However, substantial differences were evident and higher values
were obtained with the growing chickens led the live yeast culture,

Apparently the live yeast culture is bringing about a more efficient
utilization of dietary phosphorus through the synthesis in the digestive
tract of phytase which is hydrolyzing the phytate phosphorus, Based upon
these data, 1t can be recommended that inmg:m ic phosphorus supplement
levels in a soybean oil meal—corn ration may be reduced by some 40 to GO
percent through the use of a live yeast culture without adversely affect-
ing growth rate, efficiency of feed utilization, or bone ash percentage.
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Introduction

Phytate |}imﬂ|uhm'us, the calcinm-magnesinm-potassinm salt of phytic
acid, is the organic form in which a major part of the phosphorus in
plants is found, The phosphorus in allalfa leaf meal, the cereal grains,
sovbean oil meal, cottonseed meal, and other fecd ingredients manu-
Factured [rom plants is present in this form,

In order for phytate phosphorus to be absorhbed through the intest-
inal wall and utilized in bone formation or other physiological functions,
it first must be changed by a chemical reaction into inorganic phosphate.
This chemical reaction which is called hydrolysis is brought about by the
action of the enzyme, phytase,

Phytase may be present in feed ingredients or can be produced by
microorganisms in the digestive tract of domestic animals. If the con-
centration of phytase from these sources is sufficient, large quantitics of
phytate phosphorus will be hydrolyzed and the phosphorus utilized el-
Ficiently, It is possible also to hydrolyze the phytate phosphorus in plant
fFeed ingredients during the manufacturing process through the use of
molds which produce phytase,

Fauminants can utilize phytase phosphorus elfectively since the micro-
OUEanisnms in the rumen produce adequate quantities of phytase. Thus, in
this way, phytate phosphorus makes a major contribution to the readily
utilizable {Iiemr}' phosphorus in practical rations for beef cattle, dairy
cattle, and sheep through the synthesis of phytase in the intestinal tract.
On the other hand, simple stomach animals like swine, and poultry are
not capable of producing phytase by this means, and for this reason,
utilize phytate phosphorus very poorly or not at all. However, if phytase
could be supplied by the addition of a feed ingredient with a high phytase
content or by the addition of a feed ingredient which would promote the
production of phytase, greater quantities of phytate phosphorus might be
ntilized,

During the current shortage of inorganic phosphorns supplements,
leeding trials were initiated with growing chickens to determine if live
yeast culture at a ration level of 2.5 percent would substantially increase
phytate phosphorus utilization through the production of phytase in the
intestinal tract, If this could be accomplished, the amount of supplement-
al inorganic phosphorus in a ration could be materially reduced without
adversely affecting growth rate or bone formation. In addition, available
supplies of inorganic phosphorus supplements would be conserved, and
ration cost could be reduced,
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Materials and Methods

Phytase Activity Invitro —

Whole corn at a normal moisture level was ground to pass a 1.h milli-
meter screen in a Raymond Mill. Ninety parts of the gmund COF wWere
mixed with 10 parts of a live yeast culture and the whole blended for 2
hours in a Patterson-Kelly V-mixer to insure a uniform composition. An
intensifier bar was vsed intermittently to insure mixing. Humplus wWere
titken for an analysis to detennine total phosphorus and phytate Tound
phosphorus,

A fermentation mixture was prepared as a 20 percent solids slurry
and adjusted to a pH of 5.0 with hydrochloric acid. Portions were added
to sterile jars and incubated ac 100° F for the [ermentation phase ol the
reaction. Samples were taken at fermentation time intervals of 0, 0.5,
1.0, 4.0, and 24 hours and analyzed for phytate phosphorus.

Feeding Trial I —

Single Comb White Leghorn cockerels were used in Feeding Trial L
I'lhey were obtained when they were day-old and divided into 24 lots with
10 cockerels in each lot. Each lot was housed in a section of an electric
battery brooder. Feed and water were provided ad libitum.

Each of the 12 exprimental rations as listed in Table 1 were fed to
duplicate lots during a $-week feeding period. The experimental rations
were formulated to contain 6 graded levels of an inorganic phosphorus
supplement {calcium 17.66 percent; phosphorus 18.25 percent by analysis)
which supplied 0, 20, 40, 60, 80 and 100 percent, respectively, of the in-
organic phosphorus supplement required to increase total available
dietary phosphorus to a level equivalent to NRC Requirements. One
series of fi experimental rations formulated in this way was supplemented
with 2.5 percent of a live yeast culture, and another series of § experi-
mental rations had the live yeast culture replm:ﬂd with grnund Yﬂ'lluw
COIIL.

Individual body weights were taken at weekly intervals and feed con-
sumption by lots was determined at the same time intervals. Tibia bones
were taken at the end of the 3-week feeding period, and analyzed for
percent bone ash, calcimm, and phosphorus.

Feeding Trial II
Cornish X White Rock broilers were used in Feeding "I'rial 11, At
day-old they were distributed at random into 24 [oor pens with 10 males
and 10 females in each pen. Feed and water were provided ad libitum,
The 12 experimental rations as listed in Table I were [ed to duplicate
jpens of broilers during the first 4 weeks of an B-week feeding period.
These are the same rations which were fed in Feeding Trial T during the
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Tuble 1 - prcruncntal R.muns

. ilaﬁnn Number {l'l:rnenl}.

Ingredients ] BT 4 B [
Tallow (Feed Grade) 3.0 3.0 a0 3.0 3.0 30
Ground Yellow Comn 40.12 49.12 48,12 49.12 4912 4912
Soybean (il Meal E'i‘i-’.ﬁl] 405 405 405 405 405 405
Live Yeast Culture 2.5 2.5 2.5 2.5 2.5 2.5
dl Methionine pog 008 008 008 008 0.08
Inorganic Phosphorus Supplement

(17.66% Ca-18.25% P) 000 055 1.09  1.64 i 2713
Calcium Carbonate 243 1326 1.99 1.71 144 I.16
Salt 0.5 0.5 0.5 0.5 0.5 0.5
Vitamin Mineral Concentrate 0.5 0.5 0.5 0.5 0.5 (1.5
Sand ] "’-T 09% 072 045 018 000

Rar_u:m Nu:mbcr

Ingredients 7 L 9 10 11 12
Tallow (Feed Grade) 3.0 3.0 3.0 3.0 3.0 3.0
Ground Yellow Corn 5162 5162 051.62 51.62 5162 51.53
Soybean il Meal (449 40.5 405 405 +40.5 40.5 405
dl Methionine nog 008 008 008 008 0.08
Inorganic Phosphorus Supplement

(17.665 Ca-18.25% P) 000 035 1.09 1.64 2,18 273
Caleium Carbonate 243 226 1.99 1.71 1.44 .16
Salt 0.5 0.5 0.5 .5 0.5 )
Vitamin Mineral Concenlrate 0.5 0.5 0.5 0,5 0.5 L5
Sand 1.37 0499 072 045 018 0.00

By Chemical Analysis Crude protein of the 12 rations ranged [rom 22.00 percent to
4,75 pereent with an average of 23.37 percent. Total caleium
of the 12 rations ranged from 0,82 percent to 1.28 percent with
an average of 1.05 pereent. Total phosphorus was 047, 0,57,
.64, 0.73, 0.80, and 0.9%3 percent for Rations 1, 2, 3, 4, 5,
and 6: and 7, 8, 9, 10, 11, and 12, respectively.
By Calculation: Comparable available phosphorus levels were 0014, 0,24, 0,54, 044,
0.54, and 064, reapectively.

annul’atl_u.r.al_l-{v Diamond V Mills, Cedar Wapicla, Towe.

entire $-week feeding period. These 12 experimental rations were modi-
lied in energy content by increasing the calorie to protein ratio at the
beginning of the fifth and seventh weeks of the growing period in order
to meet changing energy and protein intake requirements,

Individual body weights were taken at weekly intervals and feed
consumption was recorded by pens at the same time intervals. Tibia
hones were taken at the end of the fourth and eighth weeks of the grow-
ing period,

Appropriate statistical analyses were made on the data from both
Feeding Trial I, and Feeding ‘I'rial I1. The following responses were
involved in these analyses: body weight, units of feed per unit of gain,
percent of bone ash, percent bone calcium, and percent bone p]msphﬁrlls,
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Resulis and Discussion

Phytase Activity Invitro —

The rate at which the phytate phosphorus in the fermentation nuix-
ture was hydrolyzed by the live yeast culture is shown in Table 2. These
data would indicate that 75 to 80 percent of the phytate phosphorus was
released in four hours under the conditions of this test. All of the phytate
plhosphorus was released at some point between 4 and 24 hours after fer-
mentation was initiated. Apparently a substantial amount of phytase was
being produced by the live yeast culture and this enzyme was effective in
hydrolyzing the phytate phosphorus present in the yellow corn. It is
logical to conclude that this action might take place in a similar manner
in the intestinal tract of growing chickens if the live yeast culture were
included in the ration.

Feeding Trial 1 —

Body weight and feed conversion data for Feeding Trial 1 are pre-
sented in Table 8. There are statistically significant differences in aver-
age body weight in favor of the growing chickens fed the rations sup-
plemented with the live yeast culture. The greatest growth response was
made with inorganic phosphorus supplement levels of 0 and 20 percent of
the required amount. However, there seemed to be some response in-so-
far as growth rate was concerned irrespective of inorganic phosphorus
supplement level. Growth rate was not fully compensated for at the lower
phosphorus supplement levels since there are statistically significant dif-
ferences due to inorganic phosphorus supplement level.

This advantage appears to increase from week to week. This may be
due to the time lag required for the live yeast culture to establish itselk

Table 2 - Rate of Phymtt Hydrolysis by Live Yeast Culture Invitro®

Fermentation Phytate Fhosphorus in Fermentation Mixture
Time by Tron Analysis by Phosphorus Analysis
0.0 Hours .34 mg/om 0.38 mg/gm
0.5 Hours 0.31 .39
1.0+ Hours 053 .31
4.0 Hours 013 0.08
24.0 Hours 0.00 (.00
By Chemical Analysis — Total Phosphorus in Dry Mixtere __________35.25 mg/gm
Total Phosphorus in Fermentation Mixturs
(20 percent solids)________ 0,70 mgsgm
Total Phytate Bound Phosphorus in
Fermse :11&15011 Mixture . _____ .38 mesgm

1 esn cnm]w:l{‘d by Hc:d[m'\d 'I'_;'I_'.nr'l.lnr:lr-: l'..4.-1||| It:].l.l:ll:h !Iml"l. l!l'l.dl.l the Supcryvision of Charlie
Stone, Dinmond V Mills, Cedar BEapicds, lowa.
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Tahle 3 - Data Feeding Trial 1

Inorganic Phosphorus WEEKS
Experimental Supplement Level 1 2 3
Ration {Percent Live Yeast Culture Body We  Units Feed Body Wt Units Feed Body Wt Units Feed
Number Required Amount) {Percent of Kation) {mmm} Unit Gain (gm) Unit Gain {gm) Unit Gain
1 0 25 57 248 106 3.28 179 2.1%
- 20 2.5 59 2.11 115 2,70 200 233
3 40 25 63 2.30 135 220 237 1.94
i &0 2.5 68 2.27 151 246 255 1.81
3 80 2.5 65 2.43 148 2.16 233 1.97
] 100 25 63 2.18 142 236 242 1.95
7 0 0 58 2.58 111 2.61 165 3.87
8 20 0 60 2.65 117 282 200 2,46
9 40 0 61 2.20 128 271 223 217
10 &0 1] 60 1.a1 147 1.96 251 1.87
11 80 ] s x03 144 255 247 iz |
12 100 (1] 66 1.83 140 2.4% 243 1.80
Experimental Ration:

Difference Between 1 minus 7 —1 —3 +14

Live Yeast Culture 2 minus 8 e | — 0

and No Yeast Culture 5 minus 9 +2 +7 414

4 minus 10 -1 =4 + 4+

5 minus 11 ] +4 4 B

6 minus 12 +1 +2 — 1




in the intestinal tract. A similar trend can be noted in Feeding Trial 2.
There are no statistically significant differences in efficiency of feed con-
version in Feeding Trial 1.

A statistical analysis of the bone ash, bone calcium, and bone phos-
phorus data does not show any statistically significant differences (Table
1.} Nevertheless, there are obvious differences in favor of the growing
chickens fed the live yeast culture. This would indicate that phosphorus
utilization is being enhanced by the action of the live yeast culture.

Feeding Trial 2 —

Body weight and feed conversion data for Feeding Trial 2 are given
in Table 5 for weeks 1 through 4, and in Table G for weeks 5 through 8.
Results are similar to those obtained in Feeding Trial 1. The trends
which were apparent during the 3-week feeding period in Feeding T'rial 1
persisted during the entive 8-week feeding period in Feeding Trial 2.
Statistically significant differences in average body weight were apparent
hetween the chickens fed the rations supplemented with live yeast culture
and those fed the unsupplemented rations. Again this difference was most
pronounced at the inorganic phosphorus supplement levels of 0 and 20
percent of the required amount. It continued to widen as the feeding
period progressed. ‘There were no real differences in efficiency of feed
CONversion.

Table 4-Data Feeding Trial 1 - Bone Ash, Bone Calcium, and Bone

Phosphorus
Inorganic
Experi- Phosphorus ~ Live Yeast
miental Supplement Level  Culture Bone Bone
Fation (Pereent Required  (Percent Bone Ash Calcium Phosphorus
N umiber Amount) of Ration) (Percent) (FPercent) (Percent)
1 0 5 53.44 11.3 5.47
2 20 ] 39.33 gy g
3 40 2.5 44,12 15.2 7.68
4 Bl 25 44.22 15.5 7.76
5 B0} 2.5 45.41 16.0 a.07
i 100 25 46.36 16.4 B.29
7 {i] 1] 30,70 10.3 5.14
8 0 1] 35.99 122 6.12
i 40 0 43.84 15.2 7.7l
L i I} 43.97 15.3 7.85
i1 8O n 45.53 16.1 B.11
12 1040 1] 44.33 15.9 7.92
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Table 5-Data Feeding Table 2 - For Weeks One Through Four

Inorganic
Supple- Live Yeast
Experi- ment Level Culture WEERKS 2
mental {Percent 1 2 3 4
Rarion Required (Percent Body Wit Units Feed  Body Wi Units Feed Body Wit Units Feed  Body Wt Units Feed
Number Amount) of Ration) {gm) Unit Gain {gm)  TUnit Gain (gm) Unit Gain (gm} Uhnit Gain
1 0 25 116 1.20 225 1.43 544 3.07 542 2.DI':'I
2 20 2.5 121 1.17 244 1.61 392 2.21 386 2.62
2 40 235 118 1.19 231 1.71 403 215 585 2.98
4 &0 2.5 122 1.26 254 1.70 410 1.79 627 2.56
3 a0 2.3 122 1.31 252 1.56 379 2.23 389 i
6 100 25 124 1.29 263 1.56 417 1.95 645 249
7 0 0 108 1.18 07 1.82 318 2.25 483 240
8 20 0 113 1.89 231 1.55 364 243 591 203
9 40 0 120 1.47 257 1.73 409 1.46 586 3.54
10 &0 0 125 1.61 264 1.63 407 1.47 624 2.65
11 a0 0 i17 0.81 252 1.45 398 2.18 614 236
12 100 0 124 1.22 267 1.46 409 2.15 616 243
Experimental Ration:
Difference Between 1 minus 7 L5 +18 426 +37
Live Yeast Culture minus & +8 +13 +28 =5
and No Yeast Culture 5 minus 9 =1 — 6 — & -1

minus 11 435 1] —19 —25

b
3 2

4 minus 10 -3 —10 4+ 3 + 3
5

6 minus 12 0 e + & +29
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Table 6-Data Feeding Trial 2 - For Weeks Five Through Eight

Inorganic
FPhosphorus
Supple- Live Yeast
Experi- ment Level Culture WEEKS
mental {Percent 5 [ 7 ]
Ration Required (Percent Body Wt Units Feed  Body Wt Units Feed Body Wt Units Feed Body Wit Units Feed
MNumber Amount) of Ration) {gm) Unit Gain (gm) Unit Gain (gm) Unit Gain (gm) Unit Gain
1 0 2.5 722 2.62 8a1 3.42 1042 .44 1196 3.66
2 20 2.5 817 2.53 1o 297 1307 2.32 1623 2.46
3 40 2.5 847 205 1089 246 1563 2.65 1687 2.66
4 60 2.5 B854 2.44 1070 2.97 1381 2.27 1681 2.68
5 BO 2.5 829 2.31 1024 201 1313 2.36 1632 2.55
6 100 25 857 248 1043 3.15 1335 235 1642 2.50
7 0 0 633 2,91 785 3.75 898 4,82 1033 4.99
B 20 0 805 2.33 998 277 1204 27a 1469 3.20
g 40 0 852 2.13 1045 3.46 1345 2.40 1660 2.56
10 &l 0 BBY 2.17 1085 2.86 1397 2.37 1712 2.63
11 a0 1] 881 217 1088 2.86 1398 2.33 1692 286
12 100 0 893 202 1132 2.52 1401 297 1729 246
Experimental Ration:
Difference Between 1 minug 7 489 + 596 +144 +163
Live Yeast Culture 2 minus 8 +12 +20 —+103 +154
and Mo Yeast Culture 3 minus 9 -5 —44 + 20 427
4 minus 10 —23 —15 — 16 — 31
5 minus 11 =52 —h4 — 85 — 60
6 minus 12 =36 —B9 — BB — B7




Meat and Carcass Evaluation

The Relation of K* Net Count and Probe
to Bndy Composition Changes in Growing
and Fﬂttcuing Swine

Tom R. Carr, Lowell E. Walters, Joe V. Whiteman
and Richard Queener

Story in Brief

This research was initiated to study the feasibility of using the K40
technique and live backlat probe to evaluate body composition changes
in muscling in swine at different slaughter weights. A new K4 detectoy
arrangement was used in this study in an attempt to improve counting
efficiency for hogs ranging in weight from 100 to 300 pounds. The Dun-
can Lean Meter was used as the live backfat probe in the study,

One hundred barrows involving ten replications of ten [eeder pips
each were randomly allotted to slaughter weight groups of 100, 150, 200,
250}, and 300 pounds. From each replication, two pigs were randomly as-
signed to each slaughter weight group, making a total of 20 pigs (4
Hampshires and 6 Yorkshires) for each of five slaughter weights. Upon
reaching the pre<determined slaughter weight, each pig was evaluated
using the K19 technique and live backfat probe (Duncan Lean Meter) and
transported to the O5U, Meat Laboratory for slanghter and carcass
evaluation. Carcass measurements obtained included length, average back-
fat thickness, loin eye area, weight of ham, loin, and shoulder, weight of
total fat trim, bone weight, and weight of boneless closely trimmmed lean
from the right carcass half. Ether-extract analyses were conduocted on
ground lean samples of the right carcass halves and total pounds of at-
free lean were determined.

The data yield very good estimates of the changes in measurements,
counts and composition of the barrows as they developed from 100 to
800 pounds. It is also apparent that these were very muscular barrows
that continued to grow more and fatten less than is typical of barrows
generally after reaching usual market weights of about 225 pounds.
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Five prediction equations involving live weight, K* count, and live
backiat probe as predictors were developed to estimate pounds of fat-free
lean which accounted for from 98.1 to 77.6 percent of the variation in
pounds of fat-free lean in the Yorkshires and [rom 96.3 to 77.9 percent in
Hampshires, respectively, Live weiglt alone was associated with 96 per-
cent of the variation in pounds of fat-free lean in the Yorkshires and 94.4
percent of the variation in the Hampshires. While the addition of net K4°
count to the equation improved the predictive value of the equation, such
improvement was relatively small.

Introduction

“T'he search for an accurate method of estimating the composition of
meéat animals has resulted in the development and evaluation ol various
instruments designed for this purpose. Early attempts to estimate carcass
composition generally consisted of the analysis of a small portion of the
carcass such as loin eye area, certain bone and muscle l'{_'l;ltiﬂllsllipﬁ, or
the actual physical dissection of the cavcass, or a portion of its parts,
Some of these methods are quite reliable predictors of carcass composi-
tion, but all were lahorious, costly and require the slaughtering of ani-
mals. In more recent years, researchers have sought for more efficient
ways of estimating body composition that would not require the sacrific-
ing of animals. Two such methods that have been evaluated at the Okla-
homa Agricultural Experiment Station are the O.5.U. K% whole-body
counter and the Duncan Lean Meter live backfat probe.

Previous research at the Oklahoma Station involving these two
methods of evaluation were conducted using barrows that were uniform
in age, breeding and weight., Results from these studies, primarily in-
volving the K whole-body counter, have led to the development of pre-
diction equations that are currently used to predict the muscle content of
220-240 pounds hogs.

The feasibility of using the K'° technique and live probe to predict
muscling in younger, lighter weight hogs has been considered with the
thought that considerable savings in time and expense could be achieved
il prediction equations were available for such animals.

Materials and Methods

One hundred market barrows (70 Hampshires and 30 Yorkshires)
were evaluated by the K whole-body counter and a live probe (Duncan
Lean Meter) beginning in March, 1972, anel ending in January, 1974.
The barrows were obtained from the University purebred herds, weigh-
ing between 60 and 70 pounds each and were generally larpe [ramed,
growthy, heavily muscled pigs.
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Ten replications, each consisting of ten feeder pigs, were randomly
assigned to slanghter weight groups of 100, 150, 200, 250, and 300 pounds
and placed on a growingfattening ration. From each replication, two
pigs were randomly allotted to each slaughter weight group, making a
total of 20 pigs in each of the five slaughter groups as shown in Table 1.

As the pigs reached the shrunk live weights of 100, 150, 200, 250, and
300 pounds, they were taken off-feed for 24 howrs and thoroughly washecd
to remove any foreign materials that might influence the K count. The
pigs were then probed at the fivst rib, last rib, and last lumbar vertebra
with 2 Duncan Lean Meter.

The Duncan Lean Meter provided a rapid method for estimating
the thickness of backfat. The method is based on the differences in
electrical conductivity of fat and muscle; fat being a relatively poor con-
ductor, while muscle is considered to be a good conductor by comparison.

After the pigs were probed, they were K1® counted in a randomized
order. A new detector arrangement was used in counting these animals
in an attempt o improve KW counting efficiency over a range of live
weights (100 to 300 pounds). In addition to a new detector arrangement,
a method of positioning the pigs as close to the deteclor system as pos-
sible was devised. Those pigs in the light weight groups were evaluated
in the counting chamber by placing one or more one-inch planks on the
floor of the chamber in order to maintain the same distance between
animals of different weights and the detectoxs.

Each barrow was evaluated twice on the same day by the K*® whole-
body counter. This was done in an effort to determine the repeatability
of the instrument. Correlation coefficients between the first and second
net K4A? counts are presented in Table 2. Values at each weight were found
to be highly significant, indicating that the instrument was repeating it-
self reasonably well. The repeatability was not as high for the 100 pound
weight groups as for the heavier weights.

Table 1. Experimental Design

SI;u.g-ll.m.'. WI::igllt._ Groups {p«uund*} i

Replication T 1 150 200 250 $00
i I 2 2 2 2 2

, d 2 2 2 2 2
Total 20 20 20 20 20

1 N|_1||1|_'|_|,'~|,' of animals per replication per welght group.,
*Total number of animals per weight group,
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Table 2. Correlation Cocflicients Between First and Second Live KA
MNet Counts (same animal)

Slaughter Weight Groups (pounds)

100 150 200 50 )
No. of Animals 100 80 60 40 20
Clorrelation
Coefficients g 092 0,92 % 0.95% 0920

Those barrows designated at the beginning of the experiment to be
slanghtered at a particular weight were transported to the O.5.U. Meat
Laboratory for slaughter and carcass composition evaluation. The car-
cass measurements obtained included length, average backfat thickness,
loin eye area, weight of ham, loin, shoulder, total fat trim, bone, and
weight of boneless closely trimmed lean from the right carcass hall.

Chemical analyses for ether-extract were conducted in triplicate on
sammples representing the boneless, closely trimmed muscle mass from the
right half of each carcass. Ether extraction was determined by a standard
AO.AC. method. Fat-free lean was determined by subtracting total ether-
exiractable materials from the weight of the boneless, closely trimmed
muscle mass from the right carcass half. This method has been shown to
produce a very accurate measure of carcass leanness.

Results and Discussion

The data in Table § are presented as a description of the bharrows
[rom a carcass measurement and composition standpoint. Later reference
will be made regarding the desirability of this set of barrows insofar as
growth characteristics and muscling are concerned. Figure 1 is a graphic
presentation of the rate of muscle growth by slaughter weight groups as
determined by differences in amounts of fat-free lean between slaughter
weights. 1t can be seen from this tabulation of the composition data that
bone increased at a steady rate from 100 pounds through 300 pounds live
weight. Fat tended to increase at a more rapid rate through the heavier
weights, but at a distinctively slower rate than is generally found in mar-
ket hogs, especially in weights above 200 ]mumls. Lean, on the other
hand, normally increases at a much slower rate beyond 200 pounds live
weight than was characteristic of these growt h}r and very meaty barrows,
that continued to produce muscle at a faster rate than normal even up
to 500 pounds live weight.

Means for K'* counts per minute and live probe for both Yorkshire
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Figure 1. Mean pounds of fat-free lean, fat, and bone from Yorkshire
and Hampshire barrows at five different weights,

and Hampshire pigs slaughtered at different weights are shown in Table
4,

As slaughter weight increased, net K count per minute increased
for both breeds. The realtionship between net K count and slaughter
weight is more clearly illustrated in Figure 2. A rather steady increase
was observed for mean K counts per minute for the Yorkshires from
100 to 250 pounds with a slight decline in rate of inerease occurring from
25() to 300 pounds, It appears that the steady increase for mean K* count
did not exist in the Hampshire data as in the Yorkshire data, especially
from 250 to 5300 pounds were only a moderate increase in K count was
observed., The differences in net K count responses (especially from 250
to 300 pounds) indicate that there may have been some composition dil-
lerences between the Hampshire and Yorkshire pigs representing the 300
pound slaughter group, While pounds of fat-free lean for the 100, 150
and 2010 pt:uu:l barrows were quite comparable in both breed proups—
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Table 3, Mean Carcass Measurements of Barrows at Different Weights

Slaughter Weight Groups l:puunds}

YORKSHIRES 1060 150 20 250 ~ 50b
Mumber of animals 6 fi 3 i il
Carcass weight, Lbs, G8.0 103.0 141.7 187.0 R
Diressing  percent 67.4 69.2 724 7.1 74.3
Backfat, in, .62 0.93 1.14 1.26 1.28
Clarcass Iength, in. 25.3 8.2 305 2.4 34.5
Loin cye area, sq. in 262 Xia 449 5.35 R E
Lean cuts, %o car, wt. 62.6 61.1 5A.7 549.0 BT
Fatfrec lean, lbs. | ;1 SRR =i WS R 261 . . 108
HAMPSHIRES

Mumber of animals 14 14 14 14 14
Carcass weight, Iha. (8.5 1044 141.0 18406 i o]
Diressing percent 67.5 0.5 T1.7 74.5 74.5
Backfat, in. 0.62 080 1.05 1.19 1.41
Carcass length, in. 248 7.8 9.7 3.7 33,0
Loin eye area, sg. in. 3.14 4.50 502 5.8% 5.77
Lean cuts, % car. wt. 4,8 63.3 58.5 57.6 533.5
Fat-free lean, lbs. 0.2 -xﬁ 9 T2 /9.2 1005

Table 4. Mean Live Measurements For Yorkshire and Hampshire
Barrows Slaughtered in Dilferent Weighuts,

Slanghter Weight Groups (puunds)

1040 150 200 250 TBD
YORKSHIRES (No ) B 6 6 f s
Slaughter wt., (Ibs.) 100.8 148.7 195.8 52,2 300.2
K" C.P.M., live 3641 4559 5253 G007 G494
Live Probe ju. .. - NS 0% ____.108 _ __La7 ___ 136
HAMPSHIRES [(MNo. | 14 14 14 14 14
Slaughter wt., lhs. 1017 148.1 196.8 2477 299.6
E" G.PM., live 3747 4887 3187 GOS0 6171
Live Probe, in. .61 0.81 1.10 1.24 |45

the 250 pound Yorkshires had 7 pounds more [at-[ree lean and at 500
pounds—over 10 pounds more {about 10 percent) fat-free lean than the
Hampshire barrows (see Table ).

As illustrated in Figure 2., the most rapid increase in net K% count
per minute for both breeds occurred between the 100 and 150 potind
weights, while the slowest rate of increase in K net count accurred e
tween the 250 and 500 pound weight interval for both breeds. The some-
what smaller increase in net K+ count from 250 to 300 pounds may have
lreen due to the possible “shielding” effect of fat against the transmission
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Figure 2, Mean K*" Counts per minute for Yorkshire and Hampshire
barrows slanghtered at different weights,

of radiation energy [rom whole-body potassium which has been postulated
by researchers in this field.

The average backfat thickness estimated Dy the live probe ranged
from 0.59 to 1.36 inches for the Yorkshires and from 0.61 to 1.43 inches
for the Hampshires (Table 4). Average increases in backfat probe for
each 50 pound increase in live weight were 0.31, 0.18, 0.19, 0.09 inches
for the Yorkshires and 0.20, 0.29, 0.14, and 0.19 inchs for the Hamp-
shires, The increase in backlat pmhe with increased live weight was
rather uniform in the Hampshire data, However, this was not the case
in the Yorkshire data where the preatest increase in live probe oceurred
from 50 to 100 pounds, while the smallest increase occurred From 250 (o
300 pounds,
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One of the primary objectives in this study was that ol the develop-
ment of prediction equations for estimating pounds of fat-free lean in
barrows weighing 100 and 300 pounds. Three live measurements (live
weight, K'* count, and live probe) were made on each barrow prior to
slaughter. A regression study was conducted on these estimates in an ef-
fort to determine their relationships with each other, as well as with Tat-
free lean, and to establish some prediction equations which would prove
useful in estimating fat-free lean in pigs weighing between 100 and 300
pounds,

Linear prediction cquat[nns for fat-free lean are prusuntm:l in Table
5 lor the Yorkshires and Hampshires. Standard errors of estimate and
coelficients of determination are also given for each regression equation.
The standard error of estimate is the average amount by which one
would miss the trait {pounds of fat-free lean) being predicted if he used
the prediction equation indicated. In these data where the harrows were
of five distinct weight groups, the use of weight as the only predictor
was better than using either K** count or live probe. The use of K4 count
in combination with live weight predicted a little more accurately than
using live probe with live weight (average miss of 3.9 vs. 5.8 or 4.5 vs. 5.4
1bs.)

When the data were studied within the weight groups to determine

Table 5. Linear Prediction Equations for Yorkshire and Hampshire
Pigs Using K" Count, Live Weight, and Live Probe

Predicted Live Standard
Varialle Weight K™ Count Probe Errvor of
Estimate®
YORKSHIRES (30}
FFL! —106.4 4298({WT) 5.67
FFL 248.2 —0.20(CT) 871
FFL 234.5 - B38.99
(L.P) 13.9%
FFL — 0.0 4025(WT) S40.008(CT}) 3.92
FFL 42 4043(WT) — 13.96
{L.P.) 5.29
HAMPSHIRES (709
FFL —138.8 +3.72{WT) 5.55
FFL —568.1 +0.49(CT) 8.3%
FFL 505 —141.57
(L.P.) 1104
FFL — 125 4022{WT) 40.008(CT) 416
FFL 13.1 +0.39(WT) — 18,29
(L. H.4l

! FFL=Fredirted pounds of fat-frec lean,
# Average amount by which predicted valoe would be expected toomiss the actwal pounds of fa-free
lean.
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how well fat-free lean could be predicted on that basis [rom K% count
and for live probe, it was found that the results were too inconsistent for
interpretation. This was due to small numbers in each breed at each
weight and to the lower relationships between K4° count and live probe
with carcass composition measures when the barrows were essentially of
the same size.

‘The value of an insturment such as the K whole-body counter or
Duncan Lean Meter depends upon its ability to improve the accuracy
with which we make predictions. Results of this study indicated that live
weight alone removed 96.3 percent of the variation when predicting fat-
[ree lean in the Yorkshires and 94.4 percent of the variation in the Hamp-
shires. When K4° count was placed in the regression equation, 91.5 per-
cent of the variation in predicting [at-free lean was accounted for in the
Yorkshires, while the value was 87.4 percent in the Hampshires. The live
backfat probe estimate contributed the least insofar as removing varia-
tion in estimating lat-free lean (77.6 percent in the Yorkshives and 77.9
percent in the Hampshires).

The prediction value of “live weight” for muscling in very muscular
hogs that are continuing to develop muscling at a rapid rate at what
to sorne may appear to be a “heavy” weight (300+) is not totally unexpect-
ed. Figure 2 illustrates the point that both the Yorkshire and Hampshire
Larrows had only very slightly retarded their rate of fat-free lean develop-
ment at 300 pounds. As muscle storage diminishes and body fat stores
accumulate, which is characteristic with meat animals on feed as they
reach mature body weight. then body weight is expected to become of
lesser value as a predictor of fat-free lean in the body.
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Metabolic Indices of Bovine
Muscle Growth

J-R. Escoubas, ].J. Guenther and K.K. Novoiny

Story in Brief

Eight month and twelve month Hereford steer calves were used to
initiate an investigation of metabolic growth patterns in the bovine.
Tissue samples were obtained from the left Longissimus dorsi muscle
immediately postmortem and extracted in the fresh state. Various key
oxidative and glycolytic enymes were assayed and the data expressed in
specific activity units per gram of protein, Results indicate an increasing
trend in glycolytic metabolic activity, a concomitant decrease in the spe-
cific activity of enzymes associated with oxidative metabolism, and ele-
vated activities of an enzyme associated with nucleic acid biosynthesis.

Increased activities of a key enzyme associated with fatty acid oxida-
tion were noted with increasing age. These data are preliminary but
suggest a metabolic adaptation from a muscle system of predominately
red type fibers (eight month old calves) to a muscle system of less pre-
dominately red type fibers (twelve month old calves). This adaptation
appears to parallel elevated protein synthesis resulting in muscular hyper-
Lrophy, Further work is continuing to elucidate these findings.

Introduction

It has been demonstrated that, postnatally, muscle tissue unt'lt:lgoes
a cellular, motoneural controlled differentiation which results in the
production of red, white and{or intermediate fibers with the red type
rich in oxidative enzymes, the white type rich in glycolytic enzymes and
the intermediate type having similar oxidative and glycolytic enzymic
properties. Since the environment as well as genetics directly alfects
motoneural innervation and ensuing protein synthesis, an investigator
may feasibly monitor muscle metabolic and protein synthesis trends and
simultaneously impose specific environmental treatments such that these
trends aned their changes due to imposed treatments might be indexed,
Thus, in order o obtain this inflormation on the bovine, iuduptil stuclies
must be accomplished on animals of differing sizes and when subjected to
differing nutritional and environmental conditions.
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Materials and Methods

To initiate a metabolic investigation on bovine muscle tissue, various
enzymes were assayed and included those as outlined in Table 1. For this
study, muscle tissue was obtained from the left longissimus dorsi in the
15th thoracic region from 500 and 700 pound Hereford steers averaging
eight months and twelve months age, respectively. Muscle samples were
excised immediately after rapid skinning and chilled promptly in ice. The
tissue was then transporteid to the laboratery for extraction and sub-
sequent enzyme assays. ‘Ihe muscle tissue was extracted in buffered sue
rose, using the glass-teflon Potter-Elvejhem apparatus for homogeniza-
tion, cenirifuged and th supernatant obtained utilized as the source for
all cell soluble enzymes and the precipitate obtained resuspended in suc-
rose media and recentrifuged. The mitochondrial pellet obtained from
the final centrifugation was again suspended in sucrose media and used
as the source of aerobic enzyme analyses.

All enzyme assays were performed on appropriate dilutions of the
specific muscle extract. All assays except that for succinate oxidase were
made in quartz cuvettes using a Gilford Model 240 spectrophotometer
with necessary attachments and maintaining an assay environment of 37°
C. Succinate oxidase was determined via the YSI Model 55 Biological
Oxygen Monitor System.

Resulis

“I'he data as reflected in Table 1 supgest an increasing trend in gly-
colytic metabolism between the cattle contained in the two weight groups.
This increase in enzyme activity as evidenced rom both glyceraldehyde-
§-phosphate dehydrogenase and lactate dehydrogenase could he the result
of a cellular adaptation from the predominately red type fiber rich in
oxidative enzymes to a muscle cell type less predominate in red fibers and
having an increasing quantity of white type fibers. This reasoning is also
evidenced in the decreasing trends of the oxidative enzymes malate (NAD)
dehydrogenase, succinate dehydrogenase and citrate synthetase. "These re-
sults coincide [avorable with the work of Bass et al (1965) in rabbits. I
is also interesting to note that total oxygen consumerd, reflected as suc-
cinate oxidase activityy (Burleigh et al, 1969) , decreased as the animals
aged, indicating simply that total oxidative capacity decreased whether
by a decrease in functionality of the mitochondria (Sacktor, 1972), a de-
crease in number of mitochondria or a “diluting” of the existing mito-
chondria resulting from fiber hypertrophy {Gauthier, 1970). Irrespective
of the exact mechanism, the data in Table 1 suggests a loss of activity of
the mitochondrial associated enzymes and an increase in activity of the
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Table 1. Average cnzyme activities' of Hereford steers at two weight

gruups.

500 1b. 00 b,
Lactate Dehydrogenase 14,0 321.0
Glyceraldehyde-3-Phosphate Dehydrogenase .08 Fory
Glucose-G-Phosphate Dehydrogenase 0.0t 003
Malate Dehydrogenase {(NAD]) 4. 14 1.12
Succinate Dehydrogenase 625 1123
Clitrate Synthetase 3.40 1.76
A-Hydroxy Acyl CoA Dehydrogenase 1.52 1.80
Succinate Oxidase® 3.30 .02

! Enyyme activities expressed as Units of enzyme activity per gram of protein per gram of tissoe,
= Activily expressed a8 M Oxygen consumed per minute per gram of protedn por gram ol tissne,

cell suluble enzymes corrected for protein concentration and the amount
ol tissue used.

Even though the data suggest a decreasing trend of oxidative meta-
Lolism, the activity of g-hydroxyacyl CoA dehydrogenase, a key enzyme
of fatty acid oxidation, depicts an increase in its specific activity with in-
creasing age of the cattle. This might indicate that although oxdative
metabolism decreases with age, there appears to be an increasing capacity
for utilizing energy substrates for mitochondrial oxidation [rom fatty
acid sources (Annison, 1964). The present study also indicates an increas-
ing trend in the activity of glucose-G-phosphate dehydrogenase with age,
which has a commonly accepted function of generating reduced nucleo-
tile phosphate cofactors for use in fatty acid biosynthesis. This increase
in [atty acid biosynthesis with concomitant increases in fatty acid oxida-
tion would not be acceptable, yet one must realize that the pentose phos-
phate pathway is also of primary importance in nucleotide and nucleic
acid biosynthesis. Nuclotide biosynthesis would be necessary for RNA
synthesis and subsequent protein synthesis. Thus, accretions in the specific
activities of glucose-6-phosphate dehydrogenase might indicate an increas-
ing trend of protein deposition when taking other enzyme systems into
consideration.

These data are preliminary yet they correspond well with past in-
vestigations as noted above, It is expected that in continuing research,
more detailed metabolic and protein synthsis patterns be investigated in
order to shed more light on growth patterns and methods of controlling
these patterns in beef cattle.
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Muscle Fiber Growth of Cattle Differing in

Mature Size

J-J. Guenther and J.R. Escoubas

Story in Brief

Changes in muscle fiber diameter of small and large scale beel calves
were determined. Fiber diameters were measured, initially, when the
calves were approximately 50 days of age and at 56 day intervals there-
after until the calves were about 14 months ol age. Results showed the
small scale calves to have wider muscle fibers than large scale calves and
that the small scale calves matured earlier and at a [aster rate in fiber
diameter. In addition, most of the absolute increase in muscle fiber
diameter occurred post-weaning. Finally, it was observed that at 30 days
of age the test animals had already attained 4647 percent of their res-
pective 14 month muscle fiber diameter,
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Introduction

In the cattle husiness, muscle is the ultimate procduct. Typically, beel
curcasses consist of approximately fifty “principal” muscles. Perhaps the
best known of these is the longissimus dorsi or “Ribeye”. This muscle is
also the single, largest “quality” muscle in the beef carcass. Hence it is
often selected as the target for various muscle research studies.

A particular muscle is composed of a given number of sub-units
called muscle fibers, which are actually the “cells” of the muscle. These
cells or fibers are the functional units of the muscle and thus it might
he assumed that as the individual fibers grow, so grows the entire muscle,
An increase in musel size, then, is brought about by an increase in the
size of its sub-units, the fibers.

It is penerally accepted that at birth the total number of muscle
fibers 1s pretty much set in the bovine and that very few, if any, addition
[ibers are “laid down" post-natally. Consequently the subsequent increase
in muscle size during pre- and post-weaning growth and development ol
the beel call might be followed by studying various changes in individual
muscle fiber parameters, such as fiber diameter. The objective of this
study was to assess changes in muscle fiber diameter occurring during
growth and development of cattle of differing size and weight.

Materials and Methods

Experimental units for the study were eight Angus and eight Charo-
lais steer calves. These calves were selected to represent small and large
scale cattle, respectively. At test period one, the calves averaged one
month of age. At weaning, which was test period four, they averaged
seven months and at the final test period, number eight, they averaged
{ourteen months. Test Period mtervals were fifty-six days. At each period
hiopsy samples were obtained from the left and right longissimus dorsi
muscles of each experimental calf. Muscle fiber diameter was determined
on the biopsy samples following procedures developed in this laboratory
and reported previously.

Results and Discussion

Experimental results are shown in Figures 1 and 2. In Figure 1 the
data are presented on an absolute basis; whereas in Figure 2 they are
given as a percentage of the final test period value. This is why the period
% values in Figure 2 are shown as 100 percent. Fach walue shown in
Figure 1 represents the average diameter of fifty muscle fibers.

The small scale Angus calves were greater in fiber diameter than the
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large scale Charolais at all test periods, though this difference was only
0.7 microns at period 8 (Fig. 1). These results strongly suggest that small
scale cattle mature earlier and at a faster rate in fiber diameter than large
scale cattle. Also it may be noted that most of the increase in fiber dia-
meter (both quantity and rate-wise) occurred post-weaning. "This was be-
tween periods 5 and 7 for the Angus and between periods 6 and 8 for
the Charolais. In general the Charolais followed the same trends in fiber
iliameter increase as did the Angus, but were 56 days or nearly two
months slower.

On a percenl net increase basis, the results showed that belween
periods 1 and 4 there was an approximate 11 percent increase in fiber
diameter, while during periods 4 through 8 fiber diameter increased by
42 percent (Fig. 2). This rapid surge in fiber diameter occurred subse-
quent to the time when bone growth had attained a major portion of its
potential development and possibly when the muscle fibers had com-
pleted a major portion of their metabolic adaptation. Finally it is pointed
out that by 30 days of age the Angus and Charolais calves had already
reached 47.2 percent and 45.6 percent of their respective period 8 fiber
diameter,
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Dairy Science

Antibiotic Infusion for Prevention of
New Mastitis Infections in Cows

L. J. Bush, P. B. Barto, G. D. Adams and M. E. Wells

Story in Brief

Bovine mastitis is responsible for greater economic loss than any
other single disease abfecting dairy cattle. Reduced milk yield, altered
milk composition, veterinary fees, cost of drugs, and increased herd re-
placement costs all contribute to the loss encountered.

One of the more promising approaches to reducing the incidence of
mastitis in dairy herds is that of preventing new infections during the
non-lactating period of the production cycle. This study was conducted
to evaluate the effectiveness of infusing a synthetic penicillin, benzathine
cloxacillin, into all quarters of cows at drying-off in preventing new
mastitis infections.

Infusion of each quarter of the udder at drying-off with 500 mg.
benzathine cloxacillin significantly reduced the rate of new mastitis in-
fection in cows up to 4 to 10 days after calving. Rate of new infection was
18.8 percent in control cows compared to 4.6 percent in infused cows.
Seventy-five percent of the new infections in cows and 66.7 percent in
quarters were detected only by bacteriological examination. No increase
in the less common species of mastitis-causing bacteria occurred as a re
sult of dry cow infusion.

Infusion of all quarters of all cows in a dairy herd after the last
milking of each lactation with an effective antibiotic preparation can
reduce infection rate in a dairy herd. Use of acceptable technique in in-
fusing an antibiotic preparation into the udder of cows is an extremely
important factor in obtaining the benefit possible with this management
practice.

Introduction

Efforts in the past to prevent or eliminate mastitis infections durving
lactation were only ]mrt.i;ill].r successful for a number of reasons. Most
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mastitis causing batceria (Staphylococcus aureus, Streplococcus uberis,
Strep. dysgalactiae, Pseudomonas acy gL asT, Escherichia coli, Klehsiella
species and Corynebacterium pyogenes) are widely distributed in the en-
vironment, so that complete eradication appears to be impossible.
Sirep. agalaciine is limited to the mammary gland, yet many opportuni-
ties exist for transfer from cow to cow. In effect, the udder of a dairy
cow 1s constantly exposed to bacteria potentially capable of Causing mas-
titis. The practice which appears to be ol greatest value at present in
preventing new infections during lactation is that of immersing the teats
with an effective bactericidal solution (“teat dipping”) after each milking.

More recently, attention has focused on elimination of existing in-
lections or prevention of new infections during the non-lactating period.
It 1s estimated that 50 to 80 percent of all new mastitis infections begin
during the dry period; therefore, prevention of new infections during
this period would substantially reduce the mastitis problem.

The purpose of this study was to evaluate the effectiveness of anti-
Liotic infusion into all quarters of cows at drying-off in preventing new
infections under the environmental and management conditions prevail-
ing in the Southwest. A more detailed report of the results was published
in the Bovine Practifioner, Nov. 1974,

Materials and Methods

Prior to drying-off, quarter milk samples from all cows in the O.5.1.
dairy herd were examined for presence of mastitis causing bacteria. Cows
found to be negative (59 Ayrshires, 13 Guernseys, 23 Jerseys, and 77 Hol-
steins) were grouped on the basis of number of lactations completed and
assigned to treatment groups. The treatments were: (a) control, no in-
fusion and (b) infusion of 500 mg. benzathine cloxacillin® into each
guarter of the udder after the last milking of the lactation period.

All cows in both groups were teat dipped with an iodine solution
having 10,000 ppm available iodine once a day for seven days after dry-
ing off. Afterwards, the cows were maintained in a pasture separate
from the milking herd and periodic examinations of udders by visual
observation and palpation were made for any indication of infection dur-
ing the dry period.

Routine management procedures for the milking herd included
proper maintenance of milking equipment, use of strip cup for detection
of clinical mastitis, drying each udder with single service paper towels,
acceplable milking technigque, and teat dipping with an iodine solution
alter each milking,
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Infection status was determined by bacteriological examination of
quarter milk samples at drying ofl, 4 to 10 days alter calving, and when-
ever clinical mastitis was detected, Procedures for identilying specific
groups or species of mastitis causing organisms, and the criteria for classi-
ying a quarter infected, were those outlined by the Research Committee
of the National Mastitis Council.

Results and Discussion

Infusion of benzathine cloxacillin into the udder of cows at drying-
oll significantly reduced the number of cows developing new mastitis
infections during the dry period and the initial 4 to 10 days of the next
lactation (T'able 1). The number of previous lactations did not signili-
cantly influence the effectiveness of antibiotic infusion in preventing new
infections. Thus, in a program of dry cow infusion for l}rcvuming [IEES
titis, infusion of all quarters of all cows, without regard to age, appears
to be indicated.

Only 2 of 25 new infections in quarters were detected by clinical
observation during the dry period. Presumably, at least part of the other
23 infections first detected 4 to 10 days alter calving also occurred before
calving, The first few days after calving has been reported to be one
period when cows are particularly vulnerable to new infections. How-
ever, since benzathine cloxacillin would be expected to persist in the ud-
der [or only four weeks of the dry period, it would be difficult to ac-
count for its effectiveness in preventing new infections in this trial had
they occurred after calving,

A surprisingly small number of experiments have been reported in
which new infection rate in cows infused with antibiotic at drying-off was
compared to a control group without infusion, Moreover, a large amount

Table 1. Number of New Infections Developing During the Dry Period

Cows Ouarters

Ltem Control Infused Contral Infused
MWumber of experimental units ] B 3590 947
Clinical infections detected

during dry period 1 0 2 i
Additional infections detected up to

4 to 10 days post-calving 15 4 20 i)
Total new infections 16 4 20 5
Percent new infections” 18.8 +.6 6.5 1.4

E|;'_Iplllir'l fuarier.
2 Plference between groups siatiatically significant [or cows (P=201) aml quarters (1 ==,001).
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ol variation in the effectiveness of antibiotic infusion may be noted in
a summary of these experiments. Some workers have reported reductions
in new infection rate similar to that found in this study, whereas less fa-
vorable results have been obtained by others. The particular antibiotic
used and time of infusion in relation to drying-off are factors which ap-
pear to influence the resulis obtained. In experiments where antibiotic
infusion plus teat dipping after the last milking was compared to con-
trols having neither of these, reductions in rate of new infection lrom
[5 to 82 percent have been reported.

Considering all the experiments in which antibiotic infusion at dry-
ing-olf has been evaluated, there was no delinite relationship between
level of infection in the herds, as measured by rate of infection in the
control group, and effectiveness of antibiotic infusion in reducing new
infection rate. Thus, the practice of infusing cows at drying-ofl can be
beneficial even under conditions where a relatively low new infection
rate is expected. Whether or not all cows in a herd should be infused
depends upon the feasibility of sampling every cow near drying-off to
determine infection status, number of new infections expected during the
idry period, cost of the drug, and likelihood that the antibiotic infusion
would be done in an acceptable manner,

The majority of the new infections up to 4 to 10 days post-calving
were determined by bacteriological examination of quarter milk samples
(Table 2). Ninety percent of the new infections in cows were determined
in this manner, whereas only one-fourth were clinical cases of mastitis.
On a quarter basis, 77.8 percent of the infections were detected by bacteri-
ological examination, and only 33.3 percent by observation of clinical
mastitis. "Thus, it appears that quarter milk samples from all freshened
cows would need to be examined bacteriologically to detect a large major-

Table 2. Infections Determined by Bacteriological or Clinical Means

Mo, of Percent Detected
Method of Cows or By Method
Detection Chuarters Designated
Liows
Bacteriological 15 75
Bacteriological and clinical 2 15
Clinical only 2 10
uarters
Bacteriological only 1B 67
Bacteriological and clinical 3 11
Clinical only (]
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ity of new infections. Otherwise, the majority of new infections would
advance to a greater degree of severity, possibly causing severe damage
Lo the secretory tissue before detection during the ensuing lactation.

In the infused cows which did develop infections during the dry
period or during the first month of lactation, the same species of common
mastitis producing organisms were isolated as were present in the hend
prior to initiation of this experiment. 'There was no evidence of an in-
crease in the occurrence of the less common species of bacteria which oc-
casionally cause mastitis.

Considering only cows [ree of mastitis at 4-10 days after calving, in-
fusion before the dry period did not appear to influence susceptibility to
infection during the first month of lactation. During this period, there
was a similar pércentage of new infections in cows which had been in-
fused during the previous dry period and contrel cows (108 vs. B.Y per
cent, respectively). New infection rate in the treated and control
quarters was 3.6 and 2.2 percent, respectively. No evidence was obtained
in the present study to support the idea that untreated quarters which
possess non-pathogenic bacteria at drying-off may have a lower rate of
new infection than treated quarters in the enswing lactation,

Studies on Wheat Pasture Flavor in Milk

R. L. Von Gunten, L. . Bush, M. E. Wells,
G. V. Odell, and G. D. Adams

Story in Brief

Unmanaged handling of dairy cows grazing wheat pasture will per-
mit milk to be produced containing an undesirable flavor and odor. Feed-
ing sorghum silage at the rate of two percent of body weight just prior
to grazing the wheat pasture for two hours had the effect of slightly re-
ducing the intensity of the wheat flavor in the milk. This method of
handling the feeding program was compared to feeding the silage after
the wheat-grazing period and after the evening milking, The wheat [avor
was not ('ﬂml_‘rlﬂtf_‘]}' eliminated by [eeding silage at either time. Feeding
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silage prior to grazing may have only influenced the total amount of
wheat forage consumed.

More study on measuring the amount of wheat forage consumed is
being implemented in an attempt to relate the off-flavor in milk with
blood and romen constituents, Continued laboratory work is being direct-
el toward a ]er:ticnl field testing system lor the evaluation ol the amount
of wheat-produced off-flavor.

Introduction

Wheat pasture [orage is an important dairy cattle feed crop in Okla-
homa and the Southwest. This crop cannot be completely pastured
though, as it will cause the milk produced by cows using this forage to
have a “fishy" odor and taste. This off-flavor, caused by trimethylamine
in the milk, is severe enough to cause rejection of milk by dairy processing
plants.

While it is true that there are other off-flavor problems possible at
the farm, it has been reported by the Producers Association in Oklahoma
that approximately 25 percent of the rejected milk was "wheat flavored”
this past November, December, and January. The occurrence of wheat
flavored milk was less during the early winter grazing season of 1974 than
last year, possibly because of improved herd management by the produc
ers or different climatic conditions for wheat during this growing season.
The most severe period for wheat flavored milk is expected during Feb-
ruary and early March.

In previous work at the Oklahoma station, the length of time that
cows grazed wheat pasture influenced the intensity of wheat flavor in
their milk, In trials early in 1974, feeding of grain prior to grazing wheat
forage had no effect upon favor intensity when compared to not feed-
ing the grain prior Lo grazing.

The purpose of this work was to determine whether feeding silage
to cows at different times relative to wheat pasture grazing would in-
fuence the intensity of wheat flavor in the milk,

Materials and Methods

Twelve Holstein cows that had freshened in July or August of 1974
were divided into three groups at random. All groups were [ed silage at
the rate of 2 percent of body weight, Grain was fed at the rate of 1.5 per-
cent of body weight, and allalla hay at the rate of 0.5 percent of body
weight. All groups were fed one half their grain ration at 4:00 a.n. and
all their hay at 8:00 a.m.
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Figure 1. Average wheat flavor intensity in milk from cows grazed on
wheat pasture, 1974-75 trials.

The variable treatments were as follows: Group number I was fed
its total silage and the balance of its grain ration just before prazing.
Group number IT was fed its silage and the balance of its grain after graz-
ing, and group number I1I was fed its silage and the balance of its grain
immediately after the evening milking. All cows were put on good quality
wheat pasture at 1:00 p.m. and allowed to graze for two hours. Alter
a two hour delay, all cows were milked and samples of milk taken. Ap-
proximately 20 hours later, these cooled samples were divided into two
erqual portions and randomized for tasting by three trained milk flavor
juelges. Their scoring system was: 1 = no detectable wheat flavor, 2 —
slight flavor, 3 = distinct [lavor, 4 = strong flavor, b == wvery strong
Flavor, Sampling periods were approximately one week apart,

Results and Discussion

Average intensity of the wheat flavor in the milk was only moderate
cdluring most ol this trial period {October 31, 1974-January 9, 1975). This
wis in contrast to a similar period a year ago at this station, It would ap-
pear that less wheat flavor developed in milk [rom the cows fed silage
after milking, than in milk from cows fed silage after grazing the wheat
forage. Cows fed silage just prior to grazing produced milk with less
wheat [lavor than those fed silage after grazing, but their flavor scores
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were more erratic. There may be a connection hetween cow mpa(‘ily and
urge to graze at the time of feeding, rather than the kind of feed, that
influenced the amount of wheat [lavor in the milk. In further tests in-
valving different silage feeding times the amount of wheat forage con-
sumed is being determined, to resolve this question.

As yet, there is not a satislactory “field testing kit” devised that can
be truck transported and driver operated to assist the driver in making
the decision on whether a tank of suspected wheat flavor milk is accept-
able or not. This is very difficult to do because the taste “threshold” for
the compound responsible for the flavor, trimethylamine, is quite low,
Le. § ppm. Nevertheless, our laboratories are continuing their efforts to
devise a practical small testing system.

Comparison of Finely Ground and Micronized
Sorghum Grain for Dairy Cows

L. J. Bush and G. D. Adams

Story in Brief

Since grain comprises a large part of the feed cost lor dairy cows, il
is important to determine whether processing by different methods will
improve its feeding value. In this trial, sorghum grain processed by finc
grinding was compared to grain micronized to different degrees.

Yield and composition of milk was similar for cows fed grain proces-
sed by fine grinding or micronizing. In particular, micronized grain had
no consistent effect on milk fat test as one or more cows in each treai-
ment group had lower fat tests than usually expected.

Introduction

In previous feeding trials, micronized sorghum grain was found 1o
e essentially equal to finely ground or steam rolled grain in terms of
milk yield by dairy cows. However, there was some evidence of depressed
lat tests when micronized grain was fed. For this reason, the trial re
parted last year and the current one were designed as continuous type
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trials wherein cows were led (he same ration throughout the trial. While
this type of trial is not as sensitive as other types in terms of detecting
differences in milk yield that may result from different processing meth-
ocls, it was deemed appropriate because any ration eflfects on [at test were
considered to be long tenm in nature,

The purpose of this trial was to compare sorghum grain micronized
to different degrees with finely ground grain in terms of yield and com-
position of milk of dairy cows.

Materials and Methods

Twenty-four lactating cows (12 Ayrshires and 12 Holsteins) were
used in a continuwous type trial to compare rations containing sorghum
processed by (a) [ine grinding (1/16 inch screen), (b} micronizing (30 Ih.
test wi) or {¢) micronizing (18 lb. test wt.).

Sorghum grain comprised 75 percent of the concenlrale mixture
(Table 1) which was fed in a 50:50 ratio with excellent quality alfalla
hay. The cows were challenge fed during a 2 to $-week adjustment period
starting about 2 months alter calving, with only the restriction that ap.
proximately equal amounts of grain concentrate and hay be consumed.
Ration allowances for the comparison period of the experiment were
calculated to meet 1971 NRC requirements with due consideration [or
body size, age, milk yield and fat test. Fach cow was fed the caleulated
amount of feed for a Z-week preliminary period and then the same
amount of experimental ration each day throughout an Bweek trial.

Milk production was recorded twice daily, with samples from four
consecutive milkings each week composited for analysis of total solids
and fat percentage. Body weights were recorded on three consecutive
days at the start and end of the trial.

Table 1. Ingredient Composition of Ration.

Ingredicnt Percent
Sorchum grain' 75.0
Sovbrean meal 0.0
Malasses, lguid 7.9
Corn, ground 5.0
Urea 1.0
Dicalcium  phosphate 1.0
Trace mincral salt 0.5

E Pyocesaed a8 vequired for dilfevent experimental vations.
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Results and Discussion

Method of processing sorghum grain fed cows in this trial did not
have a consistent effect on total yield or composition of milk, The higher
average daily yield by the cows fed grain micronized to a minimum degree
(30 b, test wt.) was judged to be a reflection of differences among cows
in persistency of production as there was considerable variation among
cows within each group (Table 2).

There was a downward trend in milk Fat test of around .2 to .5 per-
cent in all the groups during the B-week trial. Conversely, the percent
non-fat solids in milk increased gradually during the trial. Presumably,
these changes in milk composition were merely a reflection of the stage
of lactation. In any event, there was sufficient variation among cows
within each ration group that differences among groups in average fat
tests were not considered to be of real importance. One or more cows in
each ration group had lower fat tests throughout the trial than is usually
expected.

On the basis of the results obtained to date, it may be concluded
that micronizing is equal but not superior to fine grinding as a method of
processing grain for dairy cow rations. On the other hand, micronized
grain would be expected to have greater feeding value for lactating cows
than coarsely ground or dry-rolled sorghum grain.

Table 2. Average Feed Intake and Milk Yield.

Method of processing grain

Finely Micronized  Micronized
Tiem gronmnd 30 1. /o 18 1, /.

Feed intake!

Concentrate, 1b./day 18.0 1849 20,2

Hay, 1b./day 18.0 19.2
Milk production

Yield, Ib. /day® 48.2 49.1 48.1

Fat test 96° 3.7 3.4 3.5

Mon-fat solids, % 9.10 9.02 9.14
Weight change, lh./8 wk, 16 6 -9

! Iy matter basis. i :
2 Averages adjusted by covariance analysia om basis of initial yield and G west, wespectively,
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Dairy Foods

Starters for Cheese 'Whey Fermentation
Leslie Redel, Wanda Smith, and J- B. Mickle

Story in Brief

Three different methods of starter storage were investigated on a
laboratory scale for the growth of K. fragilis yeast starlers in cotlage
cheese whey. Starters were frozen, stored at refrigerator temperatures, and
propagated using a “progressive transfer technique” which involved
saving a small portion of the fermented whey cach time yeasts were
grown, to use as a starter in the next batch. This progressive transfer ap-
peared to have the most possibilities for use on the laboratory scale.
Frozen starter can be used up to about lour weeks, after which it loses
some ol its vitality, The refrigerated starter was the poorest technique of
the three, and could only be used to store starters for two weeks.

Introduction

The lood processor has problems when disposing of his wastes. It
must be disposed of in such a manner that the Environmental Protection
Agency’s standards, as well as those of the local government are met. Food
wastes are quite concentrated as compared to the sewage normally in the
city sewers. Thus, a large food plant can dump enough waste solids into
the sewer system to overload the city's treatment facilities. Many cities in
Oklahoma and elsewhere, will not allow such large amounts of waste in
their sewers. Even if they do, an extra sewer tax for each increment ol
solids is often added to the plant’s cost, "The standards set by the Environ-
mental Protection Agency last January, are [airly severe, For example,
the dairy industry can only put 0.1% of the solids in the sewer which
originally entered the plant, "This makes a tremendous problem of con-
trolling what goes down the sewer. Although the regulations have not all
been written yet, we're told that similar standards may face the meat in-
dustry and other food processors in the near future,

Pretreating food wastes to remove the Biological Oxygen Demand
{BOD} before dumping the waste in the sewer can cost a great deal of
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money. For example, one filtering apparatus used by some large dairy
plants costs over $500,000. The filtered material from the unit goes down
the drain and often, nothing is recovered—and the money spent on it is
a “dead loss."

It would be of great beneflit 1o the food processor, as well as the
consuming public, if usable nutrients could be recovered [rom these Tood
wastes before they are put in the drain. In the past this has not been con-
sitlered economically practical, since lood wastes are quite dilute and
other sources of food and feed were plentiful. Now, however, the situation
is different. 'The price of animal feed has risen tremendously, as has the
price of human food. Whole new industries have grown up around the
ilea of finding substitute proteins or [ats for human [oods. It appears that
we will shortly have to look for substitute sources of protein and fat in
animal feeds if current methods of handling domestic animals are (o con-
tinue. One such source might be from food wastes, since these contain
“high quality” proteins. In addition to being cheaper than existing sources
ol animal protein, the recovery of these nutrients could be a great help
to the food processor in offsetting the cost of pretreating his waste mate-
rials.

Previous work at OSU has shown that fermentation techniques can
solve the waste disposal problem for cottage cheese whey, On the labora-
tory scale, fermentation removes 99 percent ol the BOD alfter 24 hours
fermentation. 'The same principle applied to cheese whey could easily be
applied to other food wastes, i.e., those from slaughter houses, packing
plants, milk bottling operations, etc. The procedure already is in com-
cercial use with cheese whey at one location in California. Another multi-
million dollar operation is being built to handle petroleum wastes in the
United States. This procedure also is used to handle wastes [rom large
petroleum and paper industries in England and France, The particular
contribution of OSU work is that it can be applied to food plants of any
size, large or small, whereas other technigues are applicable only to multi-
million dollar installations, The OSU process is now ready to be “sealed
up” to pilot plant size to determine what difficulties exist on a larger
seale that were not anticipated in the laboratory. One of the first prob-
lems was that some new method of handling the initial yeast inocula
(starter) would be desirable. In the Iaboratory a 30 percent starter inocula-
tion (by volume) had been used. When fermenting 1,000 gallons of whey
in the pilot plant, however, this required a starter volume of 300 gallons—
i sizeable operation in itself, Thus, the first problem, which was solved
last Fall, was to develop a method of concentrating starters,

Animal Science Research 1975 167



Methods and Results

After studying several possibilities, the procedure best adapted for
our use was to olrain an initial baich of yeast siarter, then concentrate
the yeast organisms by gravity, filtration or centrifugal force. They then
were stored in this concentrated form ontil used. It was found that in
order to stove K, fragilis yeast (the one used in this work) for any period
of time, it was necessary to have a media which contained its growth re-
quirements, However, the volume of that media could be greatly reduced.
For example, starting with 300 pounds of starter, only four pounds of
cells were obtained, alter settling by gravity, or filtration. After tr}'iug

Weeks of Starter Storage

0—4
400t 6—I0 ---------

300

200

Cell Count x [0B/mI
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0 i i i I
0 P 4 6 a8
Hours of Starter Growth

Figure 1. Growth of K. fragilis starter in cottage cheese whey at 35°C!
ofter various periods of frozen storage®

'K. fragilis ploted en yeost-mall extroct ogar after storage.

“Frozen storage o 0°F starter removed, grown in whey ond covnted every
twa weeks For 16 weeks. Bach boteh innoculated ot the rote of 0% starler
te whey.
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several prowth substances it was found that sucrose {table sugar) was as
pood @ prowth media for the yeasts as any other which was readily avail-
able. Thus, after obtaining the initial four pounds of yeast, they were
stored inan equal volume of water containing 50 percent sucrose,

Three different types of storage were used, First, the cells were frozen
(U7F). A each two week period a portion of the [rozen cells were removed
[rom storage and added to cheese whey. The growth curves showing the
performance of these yeasts were then plotted by counting the numbers
ol yeasts using a yeast-malt agar obtained from the Northern Regional
Research Laboratories in Peoria, Hlinois. The results of this trial (Fig. 1)
showed the starter organisms retained their original vigor lor about fouy
weeks, alter which there was a considerable drop in their vitality which
slowed the growth rate of the organisms in cheese whey, Even so, the
[vozen stavter could be used for periods of up to 16 weeks of storage with
no more than a 2-3 hour loss in time of reaching maximum growth during
cheese whey fermentation,

The second technigque was to take a similar sample of the K. fragilis
yeasts and store them at refrigerator temperatures (38°F). In this case
(Fig. 2) the yeasts lost a portion of their vitality within two weeks, but
this reduced growing ability was maintained for eight weeks thereafter,
Aliter ten weeks, however, so many of the starter cells had died that they
would have been of little practical value in the commercial [ermentation
of whey, since it took 4-6 houts for the yeasts to begin growing.

The third technigque used in the laboratory was to obtain yeast organ-
isms, as before, store them in the refrigerator at 38°F. for two weeks,
then use them in fermenting a batch of whey. From this first fermenta-
tion then, a small portion was removed after five hours growth, when the
cells were in their most rapid growing stage. These cells were rediluted
in 50 percent sucrose solution, stored another two weeks, then used again
o ferment another batch of whey, From this second batch of whey, a
second portion of yeast was obtained alter 5 hours growth, the cells con-
centrated, stored, and nsed again, .

This technique {called progressive transfer) was continued for a
period of 14 weeks with whey fermentation at two week intervals. Only
two weeks ol storage was involved and no loss ol yeast vitality was noted
in the starter (Fig, 8). At the end of 14 weeks the starters were growing
just as [ast as they had au the beginning. Thus, for rapid growth of start
ers this progressive transler seemed (o be the most applicalile,
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Figure 2. Growth of K. fragilis starter in cottage cheese whey at 35"C'
after various periods of refrigerated storage”
'K, frogilis plote counts on yoost-melt extract agor,

"Starage at IB'F, remaved, grown in whey and counted avery two waoks for
14 weeks. Eoch bolch innoculated at the rate of 0.8% starter te whay,
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Figure 3. Growth of K. fragilis in cottage cheese whey at 35°C after
progressive transfers'

'K. frogilis plote counts on yeast-malt extroct agar, Starter orgonisms recovered
after 4-5 hours from each whay growth. Stored of 28°F for two weeks then
used to innoculate the next batch of whey.

A New Custard for the Elderly

J- B. Mickle, Olive Pryor and R. T). Morrison

Story in Brief

A new baked custard with fewer calories, higher protein, and a
lower fat content was developed and tasted by a group of senior citizens.
This custard was dried—when ready to serve, water was added and the
custard was baked in the usual manner, The taste panel of senior citizens
liked this dried custard just as well as the [resh product. They also pre-
[erred the custard which was appmximutuly twice as sweet as normal,
but preferred the normal texture as opposed to a thicker one which was
more like a ]:-urlding.
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Introduction

Because of decreasing birthrates and inereasing life spans, the aver-
age age ol the American population is continually shilting upwards,
Thus, a larger and larger percentage ol our population are being classed
as elderly (over 55). A great deal has been written about the problems of
the elderly. They often are malnourished, particularly in terms ol protein,
minerals, and certain vitamins,

While the research reported here deals with nutritional deliciencies
of the elderly and the labrication of foods for them, one must also be
aware of the senior citizens’ other problems since these limit their food
sources, For example, many of them wear false teeth and thus they can't
chew certain foods. Many of them are ill, and are on restricted diets, The
literature concerning most of these problems has bheen reviewed (2), The
purpose of this research was 1o develop new foods which the elderly
could eat, but which were higher in proteins and some of the other nu-
trients normally lacking in their diet.

Experimental

As a st step, a group of senior citizens were located who were will-
ing to give information about their food preferences. A survey ol this
group's eating habits was conducted and the results reported last year (2),
The survey pointed out that one of the [oods which senior citizens would
prefer, was a baked custard similar to that of their youth. However, no
such product was available on today's market, Accordingly, recipes were
developed which had the appearance and taste of baked custards, bu
were higher in protein and other food nutrients than the puddings which
arve currently available (2).

Resulis

Alter preliminary work it was found that the main items affecting
the food prelerence of the senior citizens, were the sweetness and texture
of custards. Accordingly, a basic recipe was chosen (Table 1), then the
sweetness increased by substituting fructose (from honey) for table sugar,
increased thickness was obtained by adding gelatin, To assemble the cus-
tards, liguid ingredients were First heated o scalding (150°F), the solid
ingredients were then mixed together and added to the liguid with stiv
ring. Finally, the epps were added and the entire costard then mixed into
a homogeneous ligquid, using a laboratory hand homogenizer or a Waring
blender. Aliquots of each mix were then poured into 50 ml beakers,
which were haked av 350°F (Figure 1).
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Table 1. Composition of 05U custards,

A (N-N} B (H-N) C(N-T) D (H-T)
Normal Sweetness  High Sweetness Nonmal Sweetness  High Sweetness
Normal Texture  MNormal Texture Thick Texiure Thick Texture

Milk 43.0 13.0 43.0 43.0
Skim 24.4 24.4 24 .4 244
Fagwhite 23.0 23.0 23.0 23.0
Suecrose 6.0 50 6.0 5.0
I ructosc: 1.0 4.0 1.0 4.0
Crelatin 0 0 0.6 0.6
Ernulsificr’ 0,01 0.01 0.1 0.01
Water 3.6 0.6 3.6 (1.6

' Uween B, Atlns Chemical Co. Polyesyethlene (5) sorhitan monosicaraie HLE 1400,

Figure 1. Baking high protein custards at OSU for the taste panel of
senior citizens,
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At each tasting period the senior citizens on the taste panel received
two plates, each containing two beakers of custard, From each plate the
Judges were asked 1o choose the custard they preferred, To complete a
trial, six comparisons were necessary (AB, AG, AD, BC, B, and CD-—
see Table 1), Thus, with each judge receiving only four samples at a
time, three tasting sessions (or 12 comparisons) were necessary to complete
the trial in duplicate. To neatralize any differences due to different days,
each judge made each of 12 comparisons in a completely random order.
In addition, samples were randomized as to their position on the plate
{left or right), This randomization, 1:)get]1r_=1' with the data analysis, was
programmed on the computer with the SAS procedure (1), This program
called upon a modified Chi-square procedure for data analysis,

Results

When the two variables, sweetness and texture, were compared, the
senior citizens on this panel preferred the sweeter product. This custared
was almost twice as sweet as that of a normal product, The senior citizens
also preferred a normal texture similar to that they had known in their
youth, ie, one which “leaked” water after the fivst spoonful was taken,
The thicker custard had a texture more like the puddings on today’s
miarket. When the variables were confounded (i.e., the preferred sweet-
ness combined with the thicker custard) the judges were unable to make
a distinct choice (Table 2), 'The 12 comparisons were rt.'pt::lr.ml three times
in duplicate. "The first time the custards were made entirely with fresh
ingredients, the second time milk powder was substituted for the [resh
skim milk, and the third time dried egg whites were substituted [or the
fresh egg white, Unfortunately, some of these dry ingredients had an
altertasie due 1o their l}l'(,‘!."[n‘}lls processing, which conlused the judgm.

Table 2. Preferences for baked custards by senior citizens.

Mix and Description

T Mix) (Sweelness) {Thickness) Mean' Rank

- \ normal normal 1.52 2
I high normal 1.15° 1 {hest)
C norpal high i.78* 4 (worst)
(B] high high 1.55 3

1 Custards were scored by pairs as "1" for the hest and *2" for the worst, thos the lower the menn,
the better the costavd, Means were computed over six possible comparisons: A vs B, A vs G, A v D,
BveQ BveDd, and C v D

Thfix A (hipgh sweetness and normal texture) was siatistically diiferent [rom the other three |prob.
mhility = 0.001% with 0B degrees of Treedom).

T fix O owas statistically different from mixes A and I at the 0025% level of probability with B4
dlegrees of [rocdom.
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This made the data analysis of questionable value.

Therefore, a thivd trial was conducted, using a single costard (No. B),
lor which the taste panel had indicated a preference. A large batch of this
vustard mix was assembled, then divided into two parts. The first part
wias stored in the refrigerator until baked, The second part was [reeze-
dried, a procedure which removes moisture at subzero temperatures, and
is used to dehydrate many foods oday. The dried mix was then reconsti
tuted with water to its original volume, and the two custards were baked
in the usual manner, These two custards then were presented to the panel
after the usual randomization and duplication. Statistical analysis ol the
resihis showed that the senior citizens could tell no difference helween
those custards made from the fresh or dry ingredients {Table 3).

Table 3. Taste panel preferences for custards made with [resh or dry
ingredients,’

Preferences

Chi Sguare Signilicane .

180 P00

17 23
' Cuslard B: High sweelness, normal texture, One batch mixed then divided, the fiest (Toesl)y was
saorod [or a week, then baked, while the gecond (dry) was freese-dricd, reconstiioted, en baked,
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Reproductive Physiology

Symthr(mizaliml of Estrus in Beef Cattle
With Pmslﬂglandiﬂ

E. J. Turman, R. P. Wettemann, T. I). Rich, 1. Lyons, W. E. Sharp,
and R, R. Frahm

Story in Brief

A single intramuscular injection of 30 mg of the prosiaglandin,
PGFae~"Tham salt, was administerd to 27 crossbred beel heilers and 19
lactating beef cows whose levels of blood progesterone indicated they
were cycling and had a Tunctional corpus luteam,  Estrus was observed
within 8 days in 9.5 percent ol the heifers and 78.49 percent ol the cows.
The average time [rom treatment Lo estrns was 2,35 days in the heifers
anel 340 days in the cows,

Fifteen heilers and 7 cows treated with prostaglandin were aviificially
inseminated 12 hours after the onsel of estrus, with 733 percent of the
heifers and 714 percent of the cows conceiving. This was very similar to
the conception rates in the untreated controls of 76.7 percent and GO0
percent Tor heifers and cows, respectively, One prostaglandin treated
group ol 11 cows and 12 heifers were inseminated once 80 hours alter
PGFuu treatment regardless of when, or whether, estrus occurted, with
H000 percent of the heilers and 364 percent of the cows conceiving,

An additional 40 cows and 41 heilers that were not eveling, and diid
not have a functional corpus luteum were also injected with PGFaa In
this group, only 9 cows (22.5 percent) and G heifers {140 percent) showed
signs of estrus within 8 days, and only two of the cows and none of the
heifers conceived at this estrus.

The data obtained in this study suggests that il a cow has a function-
al corpus luteum on her ovary at the time of treatment, prostaglandin
will effectively synchronize esirus, [t further suggests that novmal fertilicy
will he obtained at this synchronized estrus,

Approciation is extended to Dr. J. W. Louderdale of The Upjehn Company, Kalomoroo,
Michigon for providing the prostaglandin used in this study.
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Introduction

Estrus synchronization is a subject that is of particular interest to
cattlemen that are practicing, or desire to practice, artificial insemination.
This is ta be e&cpeuted, since any method that would reduce the labor re-
yuirements andjor increase the efficiency of heat detection would be of
great value in a beef Al program,

A large number of research studies have been devoted to this sulyject
aver the past quarter ol a century. Methods and materials have varied
from study to study, but all have had one thing 111 COTTeTL, namely at-
tempting to remove all cows from under the influence of the honmone
progesterone at about the same time, Since the primary source ol pro-
gesterone in the [emale is a structure on the ovary called the corpus
luteum (CLY, it is obvious that any effort at estrus synchronization must
he concerned with altering it's function.

In a normal estrus cycle of 20-2] days duration, the corpus lutewm
begins to form on the ovary immediately following ovulation, It hecomes
functional within the next 5 to 7 days, reaching it’s maximum [unctional
level by 10 to 12 days, then slowly regressing to become rul;lt[vul}' o=
functional by day-16 or 17. During the time the CL is functional the pro-
pesterone it produces inhibits the growth and development of another
ovarian structure called a follicle. By day 16 or 17 the levels of pro-
gesterone have dropped sufficiently to remove this inhibition, permitting
a follicle to begin to grow rapidly on the ovary. The maturing lollicle
pmdutus the female hormone, estradiol, which within 3 or 4 (hl‘}'ﬁ reaches
a level sufficiently high to cause estius, or heat. The egg, which also
tlevelops within the lollicle, reaches maturity, is released in the process
of ovulation some 10 to 14 hours alter the end of estrus, and the cycle
repreats,

Basically, synchronizing the onset of estrus, depends on remaoving all
cows [rom under the influence of their CL at the same time. Until re-
cently the only available procedure was to treat the cows with progester-
one at levels high enough to inhibit follicular maturation, regarvdless of
how much progesterone their own CL's are producing, for a period of
time long enough to insure that the CLs in all of the cows will regress.
At such time, stopping the exogenous hormone would immediately drop
the progesterone level of all cows, permit rapid [ollicle growth and estrus
should follow within § to 4 days.

Within a herd of cows one would expect 1o find cows at all stages of
the cycle; from those that had just ovulated whose CL is just forming
and should remain [unctional lor the next 16 days, to those that are
just ready to come into heat and whose CL is non-functional. The cows
that had just ovulated would determine how long the entire group must
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e treated with progesterone to guarantee that the CL ol all cows would
e completely regressed. Since their CL's would be expected to be fune
tional for approximately 16 days, it was necessary to provide the exogen-
ous progesterone lor 14 to 18 days. In the earliest studics the progesteronds:
was given in daily injections, since it was not cffective when taken by
mouth., This was not only time consuming, but fectility at the synchiron-
izedd estrus was very poor.

With the Heveiop:mrnl of oompmlmls with |Jrnguslurt:|tu-1[k{: activity,
called progestogens, that could be fed, there was a renewal of interest in
estrus synchronizing studies. Several such compounds were developed
which could be [ed daily for 18 days and result in [airly good synchroniza-
tion, Despite the disadvantages of requiring daily feeding, which could
be a problem in cattle running on lush pasture, and a reduced fertility at
the synchronized estrus, at least three pharmaceutical companies put pro-
pestogens on the market for use in practical livestock production. These
1'mr11.rmuuf5 lave since been withdrawn and are not now available, nor
are they likely to again become available,

Within the last three years, research in estrus synchronization has
again been stimulated by the discovery that a naturally occurring com-
pound called prostaglandins were very effective in synchronizing estrus
in lemales of a number of species, including cattle, sheep and horses, "This
is not & new compoutd since it was fivst identified many years ago, hu
it has been only recently that the wide variety of it's physiological effects
have been determined, Prostaglandins funciion in estrus synchronization
by causing a very rapid regression of a functional corpus luteum, with
most females in estrus within § or 4 days after a single intramuscular
injection. It has an additional advantage of having little, or no, detri-
mental elfect on fertility. It has the disadvantage that it is effective only
when there is a Tunctional CL present to regress. It will not cause an
Anesirus cow {1.1:;11.‘ is, one that is not cycling) to come to heat, Nor will i
vitse the regression of a young CL that has not become functional, which
means that the cow be at least 7 days into her cycle when she is treated,
The most important disadvantage at the present time is probably the
fuct that the prostaglandins arve still experimental, and have not heen
cleared by the FDA [or use in prmjinill cattle |J|'u-;]1|r:.i o1,

The purpose of this experiment was to study the eflectiveness ol a
single intramuscular injection of prostaglandin in synchronizing estrus
and ovulation in non-lactating beef heifers and lactating beef cows main.
tained under range conditions.
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Materials and Methods

"This study was conducted in April and May, 1974, utilizing 98 lactal-
ing mature heel cows and 1056 crossbred beef heifers maintained under
range conditions at Lake Carl Blackwell range. Both groups were part ol
the breeding herd of Project 1502, Comparison of Lijetime Productivily
Under Range Condilions Among Gerlain F, Crossbred Cow Groups.

Three treatments were imposed:

Treatment A — Prostaglandin injected, breeding at time of estrus
post-injection—Ovarian activity determined by rec
tal palpation. Animals with a corpus luteum given
an intramuscular injection of 30 mg of PGFue—
Tham salt. Cows observed for signs of estrus and
inseminated 12 houars after the onset of estrus.

Treatment B — Prostaglandin injected, breeding on schedule
Ovarian activity determined by rectal palpation,
Animals with a corpus luteum given an intramus-
cular injection of 50 mg of PGFya—Tham salt. All
animals inseminated 80 hours post-injection re-
gardless of time of occurrence of estrus.

Treatment € — Uninjected controls — Inseminated approximately
12 hours after the onset of a naturally ocurring
[STRIER

Vasectomized bulls were used to assist in heat detection,  Animals
were observed twice daily for onset of estrus. The frozen semen used for
all inseminations was obtained from a commercial Al organization.

Blood samples were collected at varying times from animals in Treat
ments A and B, The plasma was [rozen until the levels of progesterone
could be determined by radicimmunoassay.

Heifers: All heifers were crosshreds, having either an Anpus or Here-
ford dam and a Hereford, Angus, Simmental, Brown Swiss or Jersey sire,
A description of the heiler group is presented in Table 1.

Rectal palpations to determine ovarian activity were carried out on
April 22 and April 29, On each palpation day heiters that had not been
previously assigned to a treatment group were palpated until 34 were
found with an active corpus luteum. These were immediately injected
with 50 mg PGFae and vandomly assigned to either Treatment A or B,
An attempt was made to balance the heifers hetween the two treatmenti
groups according to the breeding of their sive, In an effort to keep the
average date ol insemination of the heifers of the three groups as nearly
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Table 1. Deseription of Heifer Group Classificd on the Basis of Breed-
ing of Their Sire.

BRrecding of Sire

Here- Sinmm- Brown

Ttem Fowd Angus ental Swiss Jersey
Total number of heilers 13 11 25 24 52
Ave, Wt on 4-8-74 (Ib.) 499 471 354 502 477
Avg, Age on 4-22-74 (days) 416 433 420 420 421
MNumber of heifers assigned to:

Treatment A 3 4 1n 11 i

Treatment B 2 4 10 n H]

Treatment L] 3 3 3 18

alike as possible, the insemination of control heilers was started on April
14, one week before the day of first PGFge injection. All heifers observed
in estrus prior to April 22 were inseminated and assigned 1o the T'reat-
ment G, as were all heifers in estrus between April 22 and hpril 29 that
had not yet been assigned 1o a treatment group.

Blood samples were obtained from heifers of TUreatment groups A
and B on days § and 11 following PGFan treatment. The heifers were
artificially inseminated at the fivst estrus following the start of the study
using frozen semen from a Red Poll or Shorthorn bhull. All subsequent
breedings were by natural serviee to pickup bulls of these two breeds,

Cows: This group included 49 Herveford and 19 Angus cows. Mos
had calved in February and March. All of the Angus cows and 41 Here
ford cows were suckling a call at the time the treatments were imposed,

As was the case with the heifers, an attempt was made to keep the
average date of insemination as nearly alike as possible for all treatment
groups by starting the inseminations of control cows one week before the
stiart of PGFaa treatment. Beginning on April 29, any cow observed to be
in estrus was inseminated and assipned o Treatment C. On May 6, all
cows that had not been assigned to T'reatment C were palpated. A total
of 59 cows were determined to have active corpora lutea, were injected
with 30 mp PGFaqa, and 31 assigned to “T'reatment A and 28 to "I'reatment
B. The remainder of the cows were assigned to T'reatment C, to make a
total of 39 cows in this group.

Three blood samples were collected Trom all cows of Treatments A
and Br at time ol treatment, on day 3 and on day 11 post-treatment. The
vows were artificially inseminated either on day of estrus (Treatments A
and C) or B0 hours post-treatment ( Preatment BY using frozen semen from
Simmental hulls,
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Results and Discussion

The results are presented in Tables 2 and 3 for heifers and cows,
respectively, When based on the total cows and heifers treated, it is ap-
parvent that the response to prostaglandin was very disappointing. Data
that have been reported [rom other experiment stations have suggested
that 75 percent or more of the weated animals could be expected to be
in heat within 8 days of treatment with prostaglandin, In the present
stiddy, however, only 41 percent showed estrus at the expected time fol-
lowing treatment,

The progesterone data provides a very logical explanation for the
poor overall performance of the cows and heifers in this study. Originally
it was planned to bleed the animals only on day 3 and day 11 following
treatment. This was based on the expectation that palpation would reveal
those animals that had a corpus luteum and were producing progesterone,
The day 3 blood sample should contain very little progesterone, evidence
that the prostaglandin had caused the corpus luteum to regress. The day
11 sample should be relatively high in progesterone, indicating the cow
had been in estrus soon alter prostaglandin injection, ovulated and form-
ed a new corpus luteum that was now functional. Thus, based on pro-

Table 2. The Oceurrence of Estrus and Conception Rates of Crosshred
Beel Heilers Treated With Prostaglandin,

Treatment Group

Ttem A B G
TOT. .l'\L lEElFERS
Mumber 34 a4 37
Mo, in estrus in st 20 days 16 16 37
Mo, in cstrus within 8 days post-PGTs 16 16 ki,
Avg, days to estrus post-PGFex 2.31 .81 s
Rangre in days to estrus post-PGF.y 1-4 1-5 s
Mo, conceved at 15t insemination post-trt. 11 f 28
Percent conceived at Ist insemination post-irt.
of Il1l<|| heifers in study f..'f:1} 2.4 17.6 6.7
of heifers in estrus {(9%) G5 37.5 76.7
HELF P,ili"i WITH TYPICAL BLOOD PROGESTERONE LEVE [131 ! "
Murmler 2 =
MNa. in vstrus within 8 days post-PGFay 15 11 A
Avg. days to cstrus post-PGFe 2.27 2.45 =
Range in days to estrus post-PGFay 1-4 1-5 e
Percent in cstrus within B tiiu,rs post-PGag (%) 100.0 92.5 -
Mo, conceived at 15t insemination post-tri. 11 G i
Pereent conceived at st 1m-r1||l||m||rm |.l¢lﬁ1 -trt. (S0 ) 73.3 5000
i ra.p|r4'| hlmu:E '|:-r|:|-|.|_4,'\.ln1-:m|‘ levels el hnw,l s |hi il | |1g_l,-'|1ll |:-I (EATH | !- ilwys |:-I':‘il 'It I-__u T
greader than 2 agr souk plasma at 11 days post-14G }

= rpoesterone levels not determined for heifers of 1|.'4'.'I|I1I-|;"III: C.
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Table 3. The Ocourrence of Estrus and Coneeption Rates of Lactating
HercEard and Angus '[.uws Trcﬂtcd With Prostaglandin,

Treatment frruu]}

Ttem A 13 0
'1 GI TAL CDWS
Mumber 31 i a0
Mo, in estrus in 1st 20 days 14 16 29
Mo, in estrus within 8 days post-PGFea 14 10 2
Avg. days to estrus post-FGFoy .95 2.70 ik
Range in days to cstrus post-PGFen 1-7 1-8 S
Mo, conceived at Ist insemination post-tre, i) A 20
Prereent conceived at st insemination post-tre,
of total cows in study (%) 22.6 14,3 51.3
of cows in cstrus (%) 1.0 4000 64,0
COWS WITH TYPICAL BLOOD PROGESTERONE LEVELS:'
MNumber B I :
Mo. in estrus within 8 days post-PGTeg 7 A
Avg. days to estrus post-P'GFag 3.57 3.00 _
Range in days to estrus post-PGFex -7 2-8
Percent in estrus within 8 days post-PGFeq (9%) B7.5 2.7
Mo, conceived at 1st insemination post-tre. 5 A
Percent mnm‘-u-cﬂ at lat insemyination post-trt. (%‘I 714 Et‘ g

1 Iw:-lral. |:|DO1:|. progresterone levels defined a4 greater than 2 1|g',:‘|11} plasma o vime ofF leentment, Less
than | mg/ml plasima on day 3 post-PGF, and greater than 2 ng/ml plasma on day 11 post-PGFg.
F Progesteronie levels wasl dederminesd For cows of Treatment G,

gestational changes in normally cycling cows, plasma progesterone levels
less than 1 ng/ml on day & and greater than 2 ng/ml on day 11 alter pros-
taglandin treatment were considered o be “typical” changes.

The first heifer group was treated 2 weeks earlier than were the cows,
Therefore, by the time the cows were treated, it was apparent that a large
number of the heifers were not responding as expected. The most logical
reason for this appeared 1o be that the heifers did not have a Tunctional
CLoand were not eycling, even though there was some structore on the
ovary that resembled a CL upon being palpated. Tt has bheen well estab-
lished that lor prostaglanding to result in estrus synchronization there
must Tre o Functional CL present. Therelore, one additional blood sample
was collected Trom the cows at the time ol palpation and treaunent, 1F a
Functional CLowas present, the blood levels of progesterone should be 2
ng/ml or higher, The "typical” progesterone level Tor cows was set at this
value for the day of treatment and the same values as for the heifers on
days 3 and 11.

When only the results obtained with cows and heilers showing pro-
gesterone levels typical of eyeling animals with a functional CL are con-
sidered, the results are much more encouraging, There were 27 heilers
determined to have typical progesterone levels at time of treatment; 206
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{U6.3 percent) exhibited an estrus within 8 days. In the case ol the cows,
78.9 percent of the 19 cows with typical progesterone levels were in estrus
at the expected time. The average time from treatment to occurrence ol
estrus was approximately 1 day longer in the cows than in heifers (2.55
ilays vs. 540 days).

The [ertility data is also encouraging when the t'ﬂuctptiun rates of
animals of Treatment A that had typical progesterone levels are consider-
eil. This is the logical prostaglandin treated group to compare to the
controls, In the heifer group the conception rates for the Treatment A
heilers was 75.3 [PETCENL, VEry commpand ble to the 76.7 percent t‘{mcuptiun
rate for the conirol heifers. In the case of the cows the cmm;:piiuns were
likewise almost identical, being 714 percent for Treatment A cows and
G40 percent for control cows,

There were 41 heifers and 40 cows treated with PGFaa that did not
have typical progesterone levels, thus, were not considered to be cycling.
Only six of these heifers showed signs of estrus following treatment and
none conceived. In the case ol the cows, only t.:igllt showed 5igns of estrus
and two conceived.

Thus, data obtained in this study confirms that if the female has a
functional corpus luteum at the time of treatment, prostaglandins will
ellectively synchronize estrus. It Further soggests that normal [ertility
will be obtained from inseminations at the synchronized estrus.

The labor saving potential of Treatment B is readily apparent, since
it would permit cows to be bred on a schedule and eliminate the necessity
ol checking for estrus. The results reported for the animals of Treatment
B othat had a typical level of blood progesterone revealed that 500 per-
cent of the heilers and %6.4 percent of the cows conceived to the insemi-
nation made 80 hours alter the prostaglandin injection. The cows would
e expected to have a lower conceplion rate since an estrus lollowing
PGFaa treatment was observed in only 727 percent of the cows compared
o B7.5 percent of the heifers. 'The lower conception rates obtained in
bath age groups of females on Treatment B, when compared to "Freat-
ment A, can be very logically explained by the range in time ol occur-
rence of estrus, 1-5 days for the heifers and 2-8 days for the cows. A range
this wide would make it impossible Tor a single insemination to be given
at a tme that wonld guarantee that speym of high lertilizing capacity
would be present in all of the cows at the time ovulation occurred. Tt
would appear that at least two inseminations would be required, most
likely timed on either side ol the &0 hours used in this study. Additional
research s now 1}L‘illf.;‘ conducted 1o determine the aptimum times lor snch
“scheduled” inseminations,

This study points out very clearly one of the major problems invol-
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ved in using prostaglanding to synchronize estrus in spring calving cows
or yearling heifers being maintained under range conditions, When
breeding is begun in late April or carly May, a certain percentage of
these females will not be cycling. If the producer cannot identify these
non-cycling cows and heilers, but rather treats the entive herd he can
expect a disappointing response to prostaglandin treatment,

In this study, 51 percent ol the cows and 39 percent of the heifers
were not cyeling (Tables 2 and 8), Most of these were in ‘Treatments A
and B, but this should not be considered to be a vesult of the prosta-
glandin treatments. ‘The design of the study created this situation by as-
signing to Treatment C all of the heifers that came in heat during the
week prior to the start of prostaglandin treatment. "Thus, all of the non-
cycling females were in the group from which the animals for Treatments
A and B were picked.

It was hoped that rectal palpations would screen out the animals
that were not cycling by identilying those with a functional CL. 1t is now
apparent that many of the non-cycling animals had some structure on
the ovary that resembled a CL oand misled the palpator. The nature of
this structure was not determined, but it now appears that vectal palpa-
tioms are not highly effective in screening cows for prostaglandin treat-
ment if very many of the cows are not cycling,

How can a producer guarantee that all, or at least a high percentage
of the females in his herd will be cycling at a given time? With Tactating
cows the two most important factors in most range herds are level of
nutrition and length of the post-partum interval since calving, The closer
cows are to 90 days post-partum, the more likely they are to be cyeling.
As the interval becomes progressively shorter than 90 days, level of nu-
trition hecomes increasingly important, The importance of post-partum
interval is shown by the data obtained in this study, The post-partum
intervals for eveling Hereford and Angus cows were 758 and 755 days,
respectively, and lor non-cycling cows was G3.2 and G7.2 (Ell}'ﬂ., ruspertiw:]}-.

In the case of yearling heilfers, studies at Fu. Reno as well as at other
stations, have revealed the importance of a good level of nutrition. Here-
ford and Angus heilers must he so Ted that they will e weighing some
where between 550 and 600 1b. at the time it is desived o start breeding.
Large breeds such as the Brown Swiss or Simmental should have the same,
il not Iu'ghm', |'Ef|1]il'ﬁ|‘jlﬂllt5, Early maturing, smaller lreeds such as the
Jersey are known to reach puberty at younger ages and lighter weights,
The results obtained in this study supports the above observations, The
average body weights, taken 2 weeks belore the starlt of the study, were
for cycling and non-cycling heilers, respectively: Heretord sived, 500 and
404 1. At}gus sived, 492 and 453 [h.: Simomental sived, 5T and 580 1.
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Brown Swiss sived, 530 and 481 1b.; and Jersey sived, 476 and 481 1b, The
same relationship held for average age at the start of the study, but for
both measurements the diflerences were not significant, The Jersey sirved
heifers had the highest percentage to have reached sexual maturity at the
start of the study, 87.5 percent, compared to 69.2 percent of the Hereford
sired, 48.0 percent of the Simmental sired, 45.8 percent of the Brown
Swiss sired and 454 percent of the Anpgus sired heilers. Thus, as their
hody weights suggest, the level of nutrition that had been provided to all
groups except the Jersey sived group were apparently too low to permit
a high percentage of the heifers to reach sexual maturity.

Factors Affecting the Calving Interval in
Large Dairy Herds

I1. Slama, M. E. Wells and G. D. Adams

Story in Brief

Poor reproduction performance continues to cause major losses lor
many dariymen. Long calving intervals, loss of profitable cow time in the
herd, Tewer herd replacement animals and increased cost of the breeding
program are among the major factors that take a tremendous cut out of
a dairyman's potential prolit.

Several lactors can add significantly to the length of the period from
one calving to the subsequent calving. Some of this time interval is dic-
tated as being necessary for cow recovery postpartum. However, once the
cows' reproductive system has recovered from the previous calving, man
has his “management opportunity”—to get the cow back in calf as effi-
viently as his skill allows. This study, based on breeding, calving and
production vecords of cows in the Oklahoma State University dairy herd
tor the years 1968 through 1974, was conducted to summarize the repro-
ductive performance and determine the relative influence of several
factors on the potential length of the calving interval.

The intervals [rom calving to first service and from first service to
conception and the number of services per conception were significant
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factors that determined calving interval, In Holsteins, there was an indi-
cation that cows with high peak milk levels would be somewhat more dif-
licult to re-breed.

These factors indicate that the prime goals that a dairyman needs
to strive for in achieving optimum calving intervals are (1) commence
breeding when the cow has recovered from calving (50-60 days usually);
i minimum number of services per conception and () if rebreeding is
NECEsSary, & minimum interval from first service to ultimate :'x:m-;:ep:iun,

Introduction

As herd hize increases, it becomes increasingly more difficult to man-
age well the reproductive performance of a herd. High labor costs as well
as the unavailability of labor causes dairymen to try to siretch their ve
sources in order to manage the several facets ol dairy herd operations,
With the increasing competition for time, the calving interval has been
gradually increasing in Oklahoma.

In order for a cow to achieve a long, economically productive life,
high milk production and reasonable reproductive efficiency are neces
sary. Many dairymen have been able to increase production capability of
their cows to a significant degree by using genetically superior animals,
However, low reproductive efficiency seems to be a continuing, complex
problem. It has long been recognized that low conception rate and ithe
resulting long calving interval significantly lower the net returns from a
herd. A twelve month calving interval is considered the ideal reproductive
performance in achieving the optimum production potential from a herd.

The purpose of this study was to determine what factors affect calv-
ing interval and to relate the findings 1o potential improvement in man-
agement of reproductive elliciency.

Materials and Methods

All cows in the OSU dairy herd that had completed a lactation and
calved subsequently between January 1, 1968 and March 5, 1974, were
considered in this study. A total of 696 calving intervals on 870 cows were
used (240 calving intervals on 151 Ayrshire cows, 315 on 161 Holsteins,
84 on 47 Jerseys and 57 on 31 Guernseys). The same manager was in
charge of the herd for almost all of the study period.

The herd is managed so that the majority of the cows calve from
July to January, with very few calving outside this period. This coincides
with the preatest student demand for milk on the campus. This does
create a problem with some cows having to be held open lor longer than
necessary periods of time in order to get them to calve at the desived time.
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Cows are checked for heat at least twice daily and artificially inseminated
by dairy barn personnel, Cows in heat in the morning are inseminated in
late alternoon while those in heal in the alternoon are inseminated the
next morning,

The following factors were analyzed within each breed to evaluate
their possible eflect on length of the calving interval:

Year of calving Interval from calving Lo first service

Month of calving Interval from [irst service to conception

Month of [irst service  Services per conception

Month ol conception  Peak milk level

Ape at calving

Results and Discussion

Table 1 presents the conception rate data for each breed in the study.
Overall, Ayrshire and Guernseys had lower breeding elficiency than did
Holsteins and Jerseys (respectively 227 and 2.26 versus 1.95 services per
vonception). Table 2 also reflects the same idea in that approximately 90
percent ol the Holsteins and Jerseys had settled by 3 services while only
about 80 percent of the Ayrshires and Guernseys had settled to 3 services,
The analysis of conception rate within service shows that the elficiency
ol conception to the remaining 4 services was quite variable within Ayr-
shires and Guernseys. Conversely, in Holsteins and Jerseys, a conception
rite of 65 percent or hetter was apparent within any one of the services
beyond third service. It should be pointed out that the overall reproduc-
live efficiency ol these cows would be quite low in that they had already
been bred 3 times and failed to conceive,

Table 3 shows that there was a significant difference in the fertility
level of bulls used in the different breeds, undoubtedly this contributed

Table 1. Services Required Per Conception and Percent Services Re-
sulting in Conception During the Period 1968-1974,

Pervent
Number  Number Number Number Services Services
BREED of of of of prr resulting in
hulls cows  conceplions  services  conceplion  conception
Avrshire 13 131 240 545 2.27 44.0
Guernsey q il 57 129 2.26 44,1
Haolstein 33 161 315 G175 1.95 51.3
Jersey 11 47 g 165 1.96 0.9
Overall breed iy 70 o6 1452 210 419
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Table 2. Number and Percent of Gows Conceiving at Each ol AL Series
of Consecutive Services,

Services required per conoeplion

ITEM 1 2 3 1 i i 7
AVRSHIRE

Total services 240 134 at 50 27 10 4

Total concoptions 106 53 k11 23 17 7 3

o conception 44,1 39.5 38.2 460 2.0 00 1000

%o of total conceptions .1 22.0 129 9.5 7.0 2.9 1.2
GUERNSEY

Total services 57 i [ i1 ) 5 I

Total conceptions 7 14 5 @ ! 4 |

o conception 47.3 .6 31.2 18.1 4.4 BOLO 1000

o of total coneeptions 47.3 245 8.7 3.51 7.0 7.0 1.7
HOLSTEI

Total services 915 | 6k it} 31 I} 3

Total conceptions 151 76 57 20 7 b

o conceplion 479 46.3 64.7 .5 636 100

%o of total concoptions 4749 24.1 18.1 f.3 2.2 1.4
JERSEY

Total services Bt 42 23 9 3 3 1

Tatal conceptions 42 19 14 fy 1 4 I

%6 conceptions LTIRT 45,2 0.5 ffs. 6 (.10 A0 1000

% of total conceptions 0.0 22.6 6.6 7.1 1.1y 23 1.1
OVERALL BREEDS

Taotal serviees (96 370 208 101 Al . i

Total conceptions 326 162 107 51 28 i7 5

o conception 468 43.7 51.4 0.5 6.0 Fr - 111 X1

% of total coneeptions +6.8 29.2 15.3 7.3 4.0 2.4 0.7

tor the lower conception rate in the case of Guernseys and Ayrshives, Viria-
tions in insemination technigue and less than optinnuon timing of insemi-
nation in relation o first observation ol heat undoubtedly also contri-
buted to lowered conception rate, Table 4 presents the breed means for
calving interval, the interval from calving to [irst service and Trom st
service Lo conception, services per conception, gestation length, peak
daily milk production and 2X, M.E. 305 day milk production. The caly-
ing interval r:mgud [Tom 396 LI:L}-'H. lor Holsteins to 414 days lor Guernseys,
or, a range of 15.0 to 135 months, 'These are not excessively long intervals,
but some improvement can be made,

Breed analyses indicated that approximately 60 percent of the varia-
tion in calving interval was due to variation among cows within each
hreed. Further, the analysis indicated that in Guernseys and Ayrshires,
Lhe interval from t';llving to first service and services per conception were
major factors alfecting the length of the calving interval. In Holsteins
and Jerseys, which required somewhat fewer services per conception, the
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Table 3. Distribution of Bulls Used According to Their Conception Rarte.

Percent conception rate

BREED T Greater than 60 50 to G0 Less than 50

No.of % of No. of % of No. of o5 of

No. bulls services services  No. bul's SETVICEs SErVICes Nao. bulls SErvices services

in hreed in breed in hreed
AYRSHIRE 2 6 4.7 [ 218 4000 5 301 55.2
GUERNSEY 3 20 15.5 2 36 279 4 73 36.3
HOLSTEIN 14 135 22.0 7 256 41.7 12 222 36.1
JERSEY 4 23 13.9 4 50 30.3 3 92 55.7




Table 4.  Overall Mean for Calving Interval, Calving (o First Service,
First Service to Conception, Services Per Conception, Gestation
Length, Peak of Milk Production amd 305 — Day Milk

Production.
- . —_— ) _ ]'.RE’:I:[] — - “._.

ITEM AVRSHIRE GUERNSEY HOLSTEIN JERSEY
Calving interval {days) 400.6 141 396.1 4018
Calving to first serviee (days) HER | an.7 a84.8 842
First service to

eonception [days) 40.1 33.9 330 6.6
Services per conceplion 224 2.29 1.85 1.95
Gestation length (days) 2775 285.1 278.2 2680.9
Peak of milk production {Ihs.)  54.3 41.7 64.8 41.2
I05-day milk production

i1z} 13013.5 106103 158722 91383

intervals [rom calving to first service and from first service to conception
significantly affected the calving interval. As would be expected, the ser-
vices per conception and interval from first service to conception were
highly correlated. Therefore, it can be stated, for all breeds, that the
mterval Trom calving to first service and services per conception are
critical management areas for adjusting the length of the calving interval,

In Holsteins and Ayrshires, year of calving was of minor significance
and there was a suggestion in Holsteins that peak level of milk produc-
tion affected calving interval. However, this effect was relatively minor
and did not appear to have any effect in the other breeds. The age of
the cow, the month of the calving and month of conception had little or
no cffect on calving interval,

In summary, this study strongly points out that the prime areas where
diligent management attention can have the greatest effect on calving
mterval are, (1) the interval from calving to first hreeding and, {2} the
number of services required per conception. ‘The interval from calving
to first breeding is dependent on several factors (reconds availablity,
awareness of cow status and management needs peculiar to the herd).
The efficiency of the insemination program can be affected by several
factors. Research is in progress to study the interplay of cow factors, man-
agement decisions and insemination practices in achieving optimum re-
productive performance from a herd of cattle,
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Progesterone in Blood Plasma of Gilis
During Early Pregnancy and During

Exposure to Elevated Ambient Temperature

D.L. Kreider and R.PP. Wetiemann

Story in Brief

The causes of reduced reproductive efficiency in gilts doring the
summer months must be vnderstood so improvements can be made
through management and hormonal therapy. Two experiments were
conducted to measure endocrine changes in gilts during early pregnancy
and during exposure to elevated ambient temperature,

In the first experiment, indwelling cannulae were placed in the
anterior vena cava and blood samples were collected once daily from
15 gilts until 29 days postbreeding, In 10 pregnant gills, plasma pro-
gesterone increased linearly from 0.9 ng/ml on the first day of estrus
{chay D) to 425 ng/ml on day 12 of pregnancy, then increased gradually
to a maximum of 47.7 ng/ml by day 15. Progesterone then decreased
sharply to 186 ngfml on day 21 of pregnancy and remained near this
level through day 29. Progesterone in the three open gilts increased
linearly from 1.2 ng/ml on day ¢ to0 a maximum of 32.9 ng/ml on day
12 post estrus, then decreased to 1.2 ngfml by day 23 post estrus.

In the second experiment, 18 gilts were cannulated and allotted at
random to either hot (95°F) or cool (T4°F) environmental chambers
for the first eight days lollowing breeding, Blood samples were collected
twice daily while gilts were in the chambers. During the eight days of
conflinement, plasma progesterone in cool gilts increased from 1.0 ng/ml
on day 0 to 217 ng/ml by day cight. In gilts exposed to elevated am-
Lient temperatures, progesterone inereased from L4 ngfml on day O to
254 ng/ml by day 8, and was consistently higher than in cool gilts,
Three of nine gilts in the cool chamber conceived but only one of nine
gilts in the hot chamber was pregnant at 30 days alter breeding,

Introduction

Farrowing occurs during all months of the year in largescale swine
operations. Lower conception rates and smaller litters Irequently ocon
during the months of high ambient temperature. Previous research at
this station has demonstrated that heat stress of gilts during early
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pregoancy can cause a reduction in conception vate and i the number
of ]ligs per litter at 30 days of gestation, However, little information is
available on plasma hormone changes during early pregnancy or changes
in endoorine function which may be caused by heat stress. An under-
standing of the endocrine alterations cavsed by heat stress may  leacl
to the development of management or therapeutic methods 1o increase
litter size in gilts,

Two trials were conducted during 1974, The fivst trial was de.
signed to develop a technigue for placing cannulae in the anterior vena
cava of gilts 1o allow collection of Dloosd samples without stress, and
to establish normal hormonal changes which occur in gilts during the
st 29 days of pregnancy, The objective of the second trial was 1o
quantily endocrine alterations caused by heat stress during the [irst
eight days of pregnancy.

Materials and Methods

In the first tial a technigue was developed for cannulating giles
s bload samples could be collected without stress. Gilts were anes-
thetized with sodivm thiopental and o cannula (silastic tubing 085
inches (LD, 48 inches length)y was inserted into the anterior vena cava.
About 12 inches ol cannula were placed in the vein and the remainder
wits placed under the skin, using a troear, and was exteriorized at the
top ol the back, Thirvteen Hampshive x Yorkshire gilis were observed
through at least one estrous cycle, and were cannulated at six to 12 days
prioe to the next expected estrus. Cannulated gilts were observed  for
estrus, using a boar each morning, The boar was allowed to breed gilts
on the lirst day of estus. Gilts were bled immediately alter breeding
and were placed in individual confinement stalls to Tacilitate collection
of blood samples, Gilis were artilicially inseminated on the second day
ol estrus and were subsequently bled once daily throngh day 29 post
estrus or until cannulae were no longer Tunctional. During the sampling
period the envivonmental temperature in the barn vanged Trom 40
to 807 F, A 80 days post hreeding, gilts were slaughtered and conception
rate, embryo nuombers, and corpora lutea numbers were determined,

In the second trial, 18 Hampshire x Yorkshire pilts were cannulated
and observed for estrus as in the lirst trial. Cannulated gilts were bred
naturally at 8 am on the first day of estrus and artilicially inseminated
an the morning of the second day, Gilts were bled immediately after
the first breeding and were bled again at 8 pm of the same day. Aflter
the second bleeding, pilts were randomly assipned o conlinement inside
either the hot or cool environmental chamber. Each chamber contained
two confinement crates. The hot chamber was maintained at 95% F from
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Ham to 8 pm and at 90° F rom 8 pm toe 8 am, The cool chamber was
maintained continuously at 74° F. Relative humidity was constant at 50
percent and all gilts received 12 hours of light (8 am to 8 pm).

During the eight days (days 1-8) of confinement in the environ-
mental chambers, gilts were bled at 8 am and 8 pm each day while
consuming feed. Gilts received :||Jprt:-xi1||:|lt_'11,' four pounds ol feed per
day (the maximum intake of hot gilts), and water was provided at
chamber temperature by nipple waterers, Gilts were removed  [rom
the chambers after the second hleeding on day eight. Conception raie,
embryo numbers, and corpora lutea numbers were obtained at slaughter
at approximately day 30 after breeding. Plasma samples were stored
at 07 F until progesterone was qu.‘mlil'iud by radioimmunoassay.

Resulis and Discussion

Conception Rate, Corpora Lutea and Embryo Numbers

In the first trial 77 percent of the gilis conceived, indicating tha
cannulation and confinement to the individual crates had no major
etfect upon conception (table 1), Average number of corpora lutea and
embryos after day 50 were 13.2 and 15.0 respectively. Conception rates for
gilts confined to the environmental chambers were 33 percent (or cool
wilts and 11 percent for hot gilts, indicating that some [actor such as
chamber noise or twice daily bleeding may have allected conception
rate in both groups. However, three of nine cool gilts conceived while
anly one ol nine hot gilts was pregnant at 30 days after breeding.
Average numbers of corpora lutea and embryos were 157 and 113 re-
spectively for the cool gilts, while corpora lutea number and embrvo
number for the one pregnant hot gilt was 13.0 and 8.0 respectively. Al-
though conception rate was low in both groups, this data agrees with

Table 1. Conception rate, corpora lutea numbers and embryo numbers
in cannulated gilts!

Treatmient Giles Fregnant L:,urpur:l Lutca Embryos
Experiment | (no.) (neo, ) (no.) fm-.:-"
Confined at swine
harn (40-80° I) 15 0 13.2 130

Expertment 2
Conl Environmental

chamber (74" F) 9 3 13.7 113
Hot Environmental
chamber (90-95" F) 9 | 15.0 B0

" Cannulae were placed in the anterior vena cava six to 12 days before estrus amd bloml plasma was
collerted daily (Experiment 1) or twice daily { Experiment 2).
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Figure 1. Plasma progesterone in pregnant (n=10) and open (n=3)
gilts.

previous studies which demonstrated that conception rate and number of
embryos at 30 days was higher in cool gilts than in hot gilts,

P’lasma Progesterone

Plasma progesterone in the 10 pregnant gilts in trial 1 increased
from (L9 ng/ml on the first day of estrus to 42,5 ngfml on day 12, and
reached a maximum of 47.7 ng/ml on day 15. Progesterone then de-
creased sharply to 186 ng/ml on day 21 and remained near this level
through day 29 of pregnancy. This reduction in plasma progesterone
during early pregnancy is not observed in cattle. Plasma progesterone
in cows during the early months of pregnancy is similar to the maximum
observed during the luteal phase of the estrous cycle, In three open
gilts, progesterone increased from 1.2 ngfml on day 0 to 329 ng/ml
on day 12, then decreased sharply to 1.2 ng/ml by day 23 post estrus,

Plasma progesterone was altered when gilts were exposed to elevated
ambient temperature (fligure ). Progesterone in gilts placed in the hot
chamber rose from 1.4 ng/ml on day 0 to 254 ng/ml on the second
bleeding of da}' B post estrus. Si“]i.l'ﬂri'}', progesterone levels in cool
chamber gilts increased from 0.95 ng/ml on day 0 to 21.72 ng/ml on
the second bleeding ol tl.'i}' A post estrus. However, progesterone in hoi
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pilts was consistently higher than in cool gilts, suggesting that high en-
vitonmental temperature alters endocrine function in gilts. This altera-
tion in endocrine function could be related to the reduced reproductive
efficiency observed when gilts are exposed to elevated smbient tem-
peratures during early pregnancy.
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Figure 2. Plasma progesterone in gilts exposed to cool (747 F) or hot
(95°T) environments after breeding.

Induction of Constant Estrus in
Ovariectomized Sows

L. Brock, R.I". Wettemann and B. Taiwo

Story in Brief
Seven ovariectomized sows were treated with 12, 200 or 40 mg. ol
estradiol benroate or 36 mg. of diethylstilbesterol o induce constam
estrus. Within three days alter treatment all sows were in standing estrus,
and sows remained in estrus for 13 to 21 days alter treatment,
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Introduction

A problem [requently encountered in utiliving actificial ingemina-
tion in swine is training boars so semen can be collected by the ploved-
[raned iL'l']'LIli{lUL'. Some boars will not mount a collection dummy, thus it
would be convenient to have sows in constant estrus for the boar o
mount during semen collection. Studies indicate that injection of pre-
pubertal or ovariectomized gilts with estrogen will induce estrus. The ob-
jective of this study was to determine if commercially available implants,

containing estrogen, could be utilized to induce estrus in ovariectomized
SIWA,

Materials and Methods

Seven sows were ovaricctomized one to three months priov to the
start of treatment, Two sows were injected intramuscularly witl 12 mg,
ol estradiol benzoate dissolved in corn oil. Commercially available growih
stimulants were implanted into the ears of the other sows. Two sows were
implanted with 36 mg. of diethylstilbesterol (DES), two sows were im-
(lanted with 20 myg. of estradiol benzoate and 200 mg. of testosterone pro-
pionate (Synovex H) and the other sow was given 40 mg. of estradiol hen-
soate and 400 mg. of progesterone (Synovex 5). Sows were Leased daily
with a boar to determine the onset and duration of estrus,

Table 1. Estrous Activity ol Ovaricctomized Sows Treated with Estrogen

Estrus
Onset alier
Treatment Sow wi. Treatment Duration
Estradiol benzoate {12 me.) {Ibs. ) {eln.) [da.)
in corn ol 275 5 21
325 K 15
Dicthylstilbesterol (36 mg.)
implant 315 3 15
390 2 20
Fetradiol benzoate (20 me, )
and testosterone 365 2 13
propionate (200 me.) 44 k] 13
implant
Fatradiol benzoate {40 me. ) 2440 B 20
an progesteyone (4 me. )
implant
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Results and Discussion

Estrus was induced in all sows within three days alter tvreatment
{table 1. Estradiol benzoate and DES appear to have similar effects on
the induction of estrus in ovariectomized sows. The addition ol progester-
nne or testosterone propionate to the implant did not inhibit the ability
ol estradiol to cause estrus. Although estrogen should still be present and
released from the implants al three weeks alter treatment, the sows no
longer exhibited standing estrus.

When progesterone is present in large quantities, it inhibits the
ability of estrogen to cause standing esttus in sows, "Therctore, treatment
ul sows with estrogen during the estrous cycle will not cause the induction
ol estrus, but if anestrous gilts are injected with estradiol henzoate,
C5LTUS OCCrs.

Testicular Characteristics of Duroc,
Humpshirc and Cross-Bred Boars at
7.5 Months of Age

J- Holzler, K. I, Wettemann, R. K. Johnson and 5. Welty

Story in Brief

Fifty-lour boars of Duroc (Y, Hampshire {(H) and DxH breeding
were castraled at 7.5 months of age to determine if breed influences Lesti-
cular development. Testes, capita-corpora epididymides and caudae epid
idlymides were weighed and homogenized and sperm numbers were deter-
mined by microscopic count. Breed of boar did not influence signilicantly
testes or epididymidal weights or sperm numbers. Although these young
Loars had about 90 percent as many testicular sperm as mature hoars
they had only about half as many epididymidal sperm as mature hoars,
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Introduction

Age to puberty is a major factor that influences an animal's ability
to be used in a breeding program. Numerous studies have been reported
on sexual devdnpmuut and reproductive performance of gi]ts, but in-
formation related to pubertal development of boars is limited.

Much information is available on crossbred gilts and they are recom-
mended in many commercial breeding programs. However, little informa-
tion is available on the elfects of crosshreeding on reproductive develop-
ment of boars. The objective of the present study was to determine il
crosshreeding  influences the numbers of testicular and  epididymidal
sperm near puberty in boars,

Materials and Methods

Sikteen Duroc, 11 Hampshire and 27 crosshred (DL Py Doars
were castrated at approximately 7.5 months of age. About hall of the
hoars of each hreed were castrated in the Spring of 1974 and the othe
half were castrated in the Fall of 1974,

Testes, capita-corpora epididymides and cawdae epididymides were
weighed and homogenized in physiological saline with 0,05 percent Triton
X100 and 100 ppm merthiolate added, Sperm numbers in the epididy-
mides and the testes were determined microscopically using o hemacyto-
meter.

Resulis and Discussion

Mone of the reproductive criteria measured was altered significantly
by the season that the boars were castrated, Breed of boar did not in-
Huence significantly the testes or epididymidal weights (table 1), Bu
testes from crosshred boars tended to he heavier (G605 g) than those [rom
Duroc (598.4 g) and Hampshire boars (6425 g). These weights are about
70 percent of the average that we have observed in mature hoays,

Sperm numbers in the epididymides and testes were not alfected by
breed of boar, Total testes sperm in these young boars was about 90 per-
cent of the number that we have observed in mature boars. However,
there were only about half as many epididymidal sperm in these young
boars compared to the number found in matare boars. After sperm are
formed in the testes they are transported to the epididymides where
maturation ocours during a 10 to 14 day period before they are cjacalated
Therefore, young boars may have testes sperm numbers similar to mature
boars, but they are not lully sexually developed becaunse less sperm are
undergoing maturation in the epididymides,
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Table 1. Gonadal and Epididymal Weights and Sperm Numbers in
7.5 Month-Old Boars

Breeds 2o,
Criteria ~ Durec Hampshice DxH
Boars (no.) 16 11 27
Treates We. (g) 5984 =+ 3.4 G423 =+ 378 695 + 241
Total Testes Sperm 1109 =+ 30.1 75.2 =+ 36.3 88.2 = 232
(X 10%)
C-0° epididymal 898 + 4.6 922 =+ 56 817 = 36
wh. (g}
C-C! cpididymal 567 + 6.6 782 + 8.0 678 + 5.1
sperm (X 107)
Caudia epididymal 835 = 4.18 827 = 5.0 M6 x 32
wt. (g)
Couda epididymal 1252 = 13.8 1MLG =+ 16.6 1275 =+ 10.6
sperm (X 10%)

! Bleans = Standard crrors,
T Capita-Corpara,
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Summary Reports

Milk Flavors

J. B. Mickle, M. 5. Borges, and R. I). Morrison

Much of this research on milk flavors and cows' fecd energy was ve-
ported last year (MP92, p. 278). Final analysis of the data showed two
additional findings.

None of the changes made in the cow's feed or daily routine caused
all animals in the gml.ip to react in the same manner, These changes in-
cluded underfeeding and changing the animals hay to grain ratio. ‘They
also involved violent exercise immediarely before milking, getting the
cow out ol her normal place in the milking line, and changes in weather
conditions. In all cases the cows reacted as individuals to these changes.
Thus, when flavor difficulties arvise in a milking herd, one should not ex
pect that the whole herd has trouble, ie., changing [ceds may cause un-
desirable (lavors in the milk of one cow while the one beside her may
have no trouble at all with her milk flavor.

If Mavor troubles persist in a herd's milk, the only solution is to taste
the milk of each cow individually, and remove those cows from the milk-
ing line which have undesirable Havors, Milk from the remainder of the
herd can be collected and sold. The ellects of Teed changes on milk flavor
are usually short lived, providing the cow is healthy, Thus, il a cow has 1o
be removed from the milking line because ol [lavor tronbles, it is quite
probable that this individual will adjust herself to the change within two
or three days. She then can be put back in the milking line and her milk
sold as usual.

A second observation from these data was that milk nearly always
tastes acceptable if tasted immediately alter milking, OF the 240 milk
samples tasted during this experiment, only 7 percent of these (18 milk
samples) showed any Havor defects when the milk was fresh, The I8
samples with undesirable milk flavors came Trom two or three cows. Hal
their milk been removed [rom the tank, no undesirable [lavor could have
heen deteched during the first 12 hours alter milking, On the other hand,
after the milk samples had been stored in the refrigerator for three days,
additional milk samples developed “ofl-Mavors”™, What this means, is that
there is a slight Mavor defect in the milk, it cannot be detected ac livst,
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but over time this [avor becomes worse, Thus, it is undesirable that a
tank of milk may taste normal when fresh on the farm, but have an unac-
ceptable flavor by the time it reaches its destination at the milk plant
three or four days later,

One must remember that in this work we are trying to upset the cows
and cause undesirable milk flavors. Over 40 percent of our samples had
olf-flavors after three days storage, such high percentages never happen
vnder normal herd conditions, Thus, even when flavor difficulties occar,
one woukl expect that only a [ew animals are causing the difficulty, The
problem is. that if the milk from these animals is put in the tank with
the rest of the good milk, it will eventually spoil the flavor of the whole
tank. Il those few animals with undesirable milk flavors could be handled
in such a way that their milk does not go in the pood milk, many of the
tanks ol milk which now are rejected because ol milk [lavors, might he
sialable,

Table 1. Number of Cows Whose Milk Had Various Flavor Changes
When Samples Held at 5% from 12 1o 72 hours.

"~ FLAVOR
CHANGE: GROUP | — PERIOD AND TREATMENT
12 hr. T T2 N 2L §N 4N BN
F P 8 13 18 12 5
F 0 8 15 A 14 5
¥ 1 5 5 5
F R 2 9 2 1
C 0
C i 2 1
R B 3 3 3
GROUP 11 — PERIOD AND TREATMENT
N E 2N N 4L N
F F 12 14 12 13 12
F 0 4 9 A
F G 3 1 5
r R’
C 0
C C 3 2
R R

"Orowp T contnined alx cows, periods 1 oamd 6 included 3 days, periods 2, 8, and 4 included 6 days,
N = “pormal” ration with 10% of NRC energy requirements; L = “low"” ration with 80% of
MEG energy requirements, Group 11 contained only 4 cows.

1 Flavor enle: T = fecd, © = oxidized, © = cowy, B = rancil,
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Problems Associated With Induced
Superovulation and Superfetation in
Beef Cows

E. J. Turman, I». M. Hallford, R, P. Wettemann and C. E. Pope

Research continued on the use of the gonadotropic hormone prepa-
ration, pregnant mare serum or PMS, to induce multiple births in heel
cows. Studies conducted during the past year were largely of a very hasic
nature and all analyses are not yet completed and summarized,

‘The study involved 31 lactating 3-year-old Angus cows and 25 non-
lctating 2-year-old Angus heilers. Twelve heilers and 15 cows received a
sequence of 2 subcutaneous PMS injections, 1500 IU on day 5 and 2000
IU on day 17 of the cycle, and 11 heifers and 16 cows received a single
injection of 2000 I PMS on day 17, Blood samples were taken from each
animal on days 1, §, 5,6, 7,9, 11, 15, 15, 17 and daily until estrus occurred.
They were hred by natural service to Angus bulls at the posi-I'MS esirus.
Ovulation rates were determined by means of a high lnmbar laparatomy
performed 7 to 11 days alter estrus.

Estrus occurred lollowing the PMS injections in 750 percent and
GA.G percent of the cows and heilers, respectively, that received the single
injection of PMS, with ovulation rates being, respectively, 2.25 and 5.00
eggs. In the animals receiving the sequence of 2 PMS injections, estrus
wits observed in 66.7 percent and 100 percent of the cows and heifers,
respectively, with ovulation rates being, respectively, 1.27 anc 4.35 eggs.

Conception rates to natural service at the post-PMS estrus were: for
animals receiving a single PMS injection, 62.5 percent for the cows and
15.4 percent for the heifers; for animals receiving the sequence of 2 PMS
injections, G0.0 percent for the cows and 5.0 percent for the heifers, It
was not possible to determine why the heilers performed best on the se-
quence of two injections while the cows performed best on the single in
jection.

The blood samples were centrifuged immediately following each
bleeding, and the plasma frozen and stored until determination of levels
ol progesterone, estrogens and LI could be made by radioimimunoassay,
These are now being completed and will he presented at a later date. T
is anticipated that a consideration of the changes in the blood levels of
these hormones will provide a better understanding of the physiological
mechanisms involved in the response of cows to PMS,

In cooperation with USDA, Agricultural Research Service, Southern Region.
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Use of the Emme as a Measure of
Leanness in Swine

Dennis M, Stiffler, Lowell E. Walters, R, K, Johnson
and Richard F. Queener

A IJI'l:L'iS(:, non-destructive measure of leanness in li\.'ing meat animals
would be a valuable aid in the selection of breeding as well in market
animals as the livestock industry moves generally toward the production
ol animals that will provide a leaner meat product at the retail counter.

Becent interest in an evaluation technique utilizing the electronic
properties of lean and fat as a basis for predicting leanness has provided
such a possibility in the EMME (Electronic Meat Measuring Equipment).
This method employs the principle that lean conducts electrical energy
more readily than fat. In this instrument, an electronic transducer is so
designed as to produce as electromagnetic field surrounding the chamber
through which the animal is passed for evaluation. Differences in the
amount ol electromagnetism absorbed form the basis for the interpreta-
tion of results,

Forty-one market weight hogs, representing 3 breed crosses produced
at the Fort Reno Livestock Research Station, were used in this [ollow-up
study. ‘The hogs were taken off-feed for 24 hours and washed prior to
EMME evaluation. Each barrow was randomly counted five times for 2
purposes: (1) to provide data from which a determination of the repeat-
ability of the device can be made, and (2) to determine the relationships
between mean EMME count and pounds of fat-free lean from the car-
vass right half as determined by physical separation and chemical analyses.

Routine carcass data were obtained prior to cutting the right sides
ol cach carcass into standard wholesale cuts, Untrimmed and closely trim-
med cut weights were recorded from the four major wholesale cuts, The
ham, loin, shoulder and thin cuts (belly and feet) were physically separ-
ated into lean, fat and bone. Ether-extract analyses were conducted on
lended samples from the separable lean and pounds of lat-free lean
were caleulated by difference.

The analysis of the data is incomplete to date. However, the raw
dlata appears to be no more promising than those of a previous study in-
volving the EMME as a predictor of leanness in market hogs. The re-
peatability of the instrument and the relationship of the mean EMME
count to different measures of leanness both appear to be somewhat in-
adeguate for use in a meaningful prediction equation. A graphic plot
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EMME count and fatfree lean, A more detailed report of the findings
will be presented upon completion of the analysis of the data,

Net K" Count as an Estimator of Lean in
Two T ypes of Cattle Evaluated at
Four Different Weights

Lowell E. Walters, Dennis M. Stilller and R.F. Queener

Studies dealing with the relation between net KA count and pounds
of lat-Iree lean [rom steers of 2 different types slanghtered ac 500, 700,
900 and 1100 pounds described in Oklahoma Agricultuval Experiment
Station Publication Number MPO92 (1994) continue in progress, 'I'he
work is currently in the third and final replication. While the data to
this point suggest certain tremds, a report on this, the basic objective ol
the study, will not be made until all of the data are collected amd anal-
yeedl,

OF added interest and as a "spin off” of the primary study are trends
in the data relative 1o differences in muscling between the 2 types ol cat-
tle used in the work, namely “intermediate” or conventional type heel
cattle and "growthy"”, large scale type, "Table 1 presents the Tat-free lean
yields by type and slaughter weight. While the numbers of cattle involve
to date are small, the advantage in yield of muscle in the “growthy”
cattle used in the study appears o be quite pronounced, In adidition o
total muscle, certain muscles and muscle systems in the carcasses were re-
moved individually from the carcass and weighed,

It appears from a preliminary review of the data that the "Growihy”
type carcasses were especially meatier in such muscles as biceps femoris
{outside of bottom round), semimembranosus and adductor {inside orwp
round), quadraceps (sirloin tip), longissimus dovsi (rib eye), psoas major
{tenderloiny and semitendinosus (eye of round). With such variation in
these and other economically important traits in our herds, it becomes
important. to the producer to combine in one production unit the hess
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combination of reproductive performance, rate and efficiency of growth
andl fattening to market weight and of carcass merit,

So long as there is variation in these cconomically important traits we
van make progress toward achieving these herds or individuals that will
allow for the maximizing of beef production, and best fitted for one of a
variety of environmental conditions under which beef production is ac-
complished.

Table 1. Mean Slaughter Weights and Yields of Fat-free Lean [rom
Cattle of Different Types!

Conventional Growthy (Large Scale)

Beel Type Beel Type

Slaughter  Fatfree Fatfree Slaughter “Fat-iree Fat-free

Wi, Lhs, Lean Ehs.  Lean 95 (S1L.WtL) Wt Lbs. Lean Lhs. Lean <5 (51 Wr.)
502 167 33.3 520 197 7.8
haa 214 0.6 7ol 252 355
904 ay2 0.0 902 291 32.3

1095 anz 27.6 1100 345 1.4

' animals per weight group.

Serum Alkaline Phﬁﬁphﬂtasc Levels in
Small Scale and Large Scale Steer Calves

T.R. Kramer, LR, Escoubas, ].]. Guenther and KK, Novotny

The role ol alkaline phosphatase in the production and growth of
Bone has been extensively investigated in humans and experimental ani-
nrals but not in beef cattle. Alkaline phosphatase is particularly abundant
in bone forming cells (osteoblasts) and in the formation and development
of bone (osteogenesis). During recent years the beef industry has moved
towards increased use of large scale beef cattle as sources ol red meat,
Limited information is available concerning the physiological growth pat-
terns of bone, muscle and fat in these large scale or "exotic” hreeds. This

study s aimed at determining the relationship between serum alkaline
phosphatase levels and bone maturity,
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The experimental units for this study were eipht grade Angus steer
calves and eight crossbred Charolais (7/8 Charolais x 1/8 Angus) steer
calves, Blood samples were collected [rom the calves at about one month
of age and 56 day intervals thereafter, for a total of eight periods. The
calves averaged 116 pounds in live weight at the fivst period. The Bessey,
Lowry and Brock assay for the rapid determination of alkaline phospha
tase or “alkaline phosphatase activity” of serum, was used. Results were
expressed as micromoles of pnitrophenol liberated per hour per milli-
liter of serum, which is the same as Sigma Units or Bessey-Lowry-Brock
Units.

The mean values for the serum alkaline phosphatase results ave given
in 'T'able 1. Results showed that the small scale Angus calves averaged
4.5 micromoles of alkaline phosphatase activity for the eight test periods,
whereas that ol the large scale Charolais was 5.5 micromoles. It may be
perceived from the values in Table 1 that considerable variation existed
in alkaline phosphatase activity among animals and periods. It is be
lieved that much of the variation observed in alkaline phosphatase activ-
ity was due to stress of the animals during sampling,

From physiological growth patterns it would be expected that the
large scale, late maturing Charolais would be expected to have a greater
alkaline phosphatase level than the small scale, early maturing Angus,
Also, the alkaline phosphatase levels should decrease with age. 'The data
in Table 1 tend to support these expectations, but only [rom a general
stiandpoint. However, it is believed that il the animal stress during sampl-
ing could be minimized, thus reducing variation, then alkaline phosplia-
tase activity could be used as a measurement ol the rate of bone growth
and for maturity.

Table 1. Alkaline Phosphatase Activity in Small Scale and Large Scale

Calves.?
- . Periods -
- o | I F I i ) B Average
Angus 5.4 7.1 3.7 2.7 5.4 4.7 4.1 3.1 4.5
Charolais 5.5 5.6 h.8 5.1 LK1 4.8 h3 5.3 haa

1 AN values are in a micromoles per hour per milliliter of serwm,
2 Eaech value represenis the average of eight animals {determinations were i triplicales).

Literature Cited

Bessey, QWAL O.HL Lowry and M.J. Brock., 1M6. A method for the rapid
determination of alkaline phosphatase with five cubic milliliters of
serim. Jour, Biol. Chem, 164:321,
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Beef Carcass Composition Studies Amﬂng
Crossbred Cattle

Dennis M. Stilller, Lowell E. Walters and Richard R, Frahm

Crosshreeding in beefl cattle has attracted a great deal of interest dur-
ing recent years as producers search [or methods of improving the produc-
tion potential of their herds in terms of those traits of greatest economic
importance, Many so-called “exotic” breeds are becoming more widely
used in such attempts without the knowledge of the extent to which this
new genetic material will contribute to such a program of masimizing
rjuality beel production.

As a part of the recently initiated beel crosshreeding project at the
Oklahoma Agricultural Experiment Station, studies are being initiated
which deal with such beel carcass characteristics as quality grade, culabil-
ity, conformation grade, yield of total closely trimmed lean, [at and bone
as well as the yield of certain selected individual muscles and muscle
systems, In addition, Wamer-Bratzler Shear values for tendemness de-
tevmination will be obtained.

These studies are in the initial stages and the [{irst group ol cattle has
been slauphtered, the carcasses evaluated and the data collected. Further

reports will be made as sufficient data accumulate to warrant a detailed
account of the findings,

The Etfects of Freezing and Thawing on
Lactate Dehydrogenase Isoenzymes from
Bovine Muscle

J-R. Escoubas, J.J. Guenther and K. K. Novotny

Delining meat animal growth potential and muscle deposition elfici-
ency has been the objective of meat scientists for several years. Many

methods of ascribing muscling potential are being utilized today, however
none of these takes into consideration metabolism at the fiber level, on
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the state of cellular metabolism, the state of cellular dillerentiation and
the way these two parameters affect overall muscle synthesis and deposi.
tion would certainly assist in making [inite determinations ol muscling
potential, a bovine growth and development investigation at the cellular
andd subcellular levels was initiated.

At the advent of such an extensive investigation, procedural forma
wirs developed. OF specific consideration was in what physical state should
enzymic preparations be made so that in wive functioning might be most
accurately approximated? In order to define the state in which the tissue
should be used, Lactate Dehydrogenase (LHD), a tetrameric, glycalytic
engyme was used. LHD catalyzes the reduction of pyruvate to lactate in
order to generate reducing equivalents (NAD) for glycolysis during an-
acrobiosis. This engyme is composed of two pure forms, the muoscle type
anl the heart type which have a greater specilicity for pyruvate and lac-
tate, respectively. LHD-pyruvate specilic has been observed primarily in
tissues obtaining their energy mostly from glycolysis whereas LDH-lactate
specific has been observed primarily in tissues obtaining their encrgy
From acrobic pathways. Hybrids of these two pure forms oceur in varying
numibers and concentrations depending upon the energy substrates pres-
ent, Quantitation ol these [orms of LD and their relative concentrations
would aid in delining the metabolic condition of the muscle tissue in
(uestion,

For this work muscle tissue was collected from bovine longissimus dorsi
and portions were either lrozen in liquid nitrogen or utilized as Tresh
tissue, The muscle sample was extracted, centrifuged and the resulting
supernatant dialyzed and electrophoresed on polyacrylamide gels. "These
gels then were stained via debydrogenase staining technigues, Bands were
sectioned From unstained gels and enzyme and protein assays performed
on each of the isolated band solutions. Engyme activity was measured as
the average optical density change per minute and expressed as units of
enzyine activity per gram ol muscle protein, These units were then ex-
pressed as a percentage ol the summed activities of the sectioned bands.

The results as noted in "Table | indicate a “hylwidization” after [reez-
ing and thawing of the two original bands isolated in the Tresh extract,
These vesults are similar to those results of Blonde et al {1967} in their
lreeze-thawing experiments with Malate Dehydrogenase, Similar studies
have been reported on LDH by Chilson et af (1965a), Chilson ¢l al
{1965h) and Chilson ef al (1466). Investigations by Markert (1963) suggest
that Ireeze-thawing two electrophoretically distince Torms of LDH caunsed
formation of multiple forms to appear in a binmnial type of distribution,
This author disclosed that such hybridization occarred via complete dis-
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Table 1. Number and Percent of Lactate Dehydrogenase Bands a
Various Extraction Periods,

Exiraction Time Fresh - Days Frozen
1 7 14 21 28 35 4
Mumber of Bands 2 2 3 4 4 ! | ¢
Pereent Activity: Band | a5t 400 15 24 14 36 aF
Band 2 65* 59.9 27 19 34 33 {1 18
Band 3 60,07 as" 31 25 32 a8 22
Band 4 22 17" 21 g e

PAN values expresed as a peroent of the summed specilic activities of the gel sectlons,
T he banel electrophoresing 1o the amsde least rapidly iabeled band | orelerred to as e moscle tvpe,
L i [T T electrophoresing 1o the anode maost rapidly was veferred 1o a5 the heart type.

sockttion and random recombination of subunits during the freezing and
thawing process but offered no mechanistic explanation,

As indicated by the data in Table 1, electrophoretic separation and
subsequent enzyme assays on the fresh muscle extract showed evidence of
two isoenzyme bands. Yet alter 7 days of storage at —20° C, three bands
appeared indicating a possible hybridization ol the two primary bands.
By the 14th day of storage at —20° C, four isozymic bands appeared, pos-
sibly due to the same hybridization phenomenon. This information sug-
gosts that isoenzymic analysis on previously lvozen muscle tissue might be
subject to procedural artefacts and conclusions on such data would prove
extremely hazardous. Thus, it was concluded that fresh muscle tissue
must be utilized in all protein and enzymic assays in order to obtain ve-
sults more indicative of the in vivo metabolic state.
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A{:knnwlcdg{:nu-:u.ts

Many companies, organizations and individuals have contributed
money, materials and/or services o aid animal science research, teaching
or Extension programs as indicated below. These contributions were in-
stromental in furthering the various programs of the :1tr|::urmlr:11t and are
gratelully acknowledged.

On campus, the cooperation of staff in the College of Veterinary
Medicine and the departments of Biochemistry, Agronomy, Agrienltural
Economics, Agricultural Engineering, Microbiology and Entomology was
important in the design and implementation of several projects,

Studies at the Fort Reno Livestock Research Station were conducted
in cooperation with USDA, Agricultural Research Service Southern Re-
gion, Texas-Oklahoma Area. The assistance and counsel of Dwigl
.‘il::[;rhf:uﬁ, past Superintendent of the Fort Reno Station and M. B. Gould,
prosent Supt]'iutuudﬂnt, is gratefully at:knuwf::r.lgc:!. Several studies at
Stillwater were part of regional research projects,

The following is a list of those who have contributed to programs of
the Department of Animal Sciences and Industry during the preceding
year,

Abbot Laboratories, North Chicago, Hlinois, for hormones Tor physiology
research.

Acra-Plant Sales, Inc., Garden City, Ka., lor funds to support research on
grain procssing.

American Breeders Service, DeForest, Wisconsin, for a grant sapporting
dairy research and for providing [rozen semen for beef cattle breed-
ing research,

American Cyanamid Company, Princeton, New Jersey, for providing
Aurcomycin and Aureo S7T00 for cattle feeding rescarch,

Anapceo Products, Marionville, Mo, for a grant in support ol swine nutri-
tion reseavch.

Ao (. Smith, Harvestore Products, Inc, Arlington Heighis, Illinois, for
financial assistance and materials to support research,

Archer-Daniels Midland Co., for feed ingredients used in processed soy-
Lean research.

Armour Food Research, Chicago, Illinois, provided a tenderometer o
use in meat research,

Associated Milk Producers, Inc, Oklahoma Division, Oklahoma City,
Oklahoma, [or undergraduate scholarship,
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L. P. Chemicals International Limited, London, England, 1111}1.1[][_':1 mate-
rials for cattle feeding research.

Beatrice Foods Co. for assistance in the undergraduate scholarship pro-
Branm.

Brown Swiss Cattle Breeders Association [or a grant supporting beel cat-
tle breeding research.

Cargill Commodity Markting Division, Houston, 'T'x., for [eed ingredients
usedd in research on NPN utilization.

Calcium Carbonate Company, Springlicld, Missouri, and Quincey, 1li-
nois, for supplying minerals for swine and beef cattle research,

Chardo Pierce Micronizing Company, Amarillo, Texas, for supplying a
grain micronizing unit for use in nutrition research,

Circle Land and Cattle Corp., Garden City, Ka., for funds to support re-
search on grain processing.

Coronet Packing Company, Oklahoma City, for assistance in obtaining

carcass data for Extension programs.

Diamond V. Mills, Inc.,, Cedar Rapids, Towa, for [eed ingredients and
linancial assistance with mineral analyses.

Dow Chemical, Midland, Michigan, for providin ga leed grade hiuret,

L. L. duPont de Numours and Company, Wilmington, Delaware, {or sup-
plying methionine-hydroxy-analogue to support range cow research,

Edwards Equipment Company, Ponca City, Oklahoma, for providing
equipment and service for research purposes.

Elanco Products Company, Division of Eli Lilly Company, Indianapolis,
Indiana, for drugs for experimental use,

Environmental Protection Agency lor contract funds to study the path
ological etfects of recycling animal wastes,

Far-Mar-Co, Inc., Hutchinson, Kansas, for [inancial assistance [or range
vow rescarch and for providing a source of extroded grain-urea,
Farmland Industries, Kansas City, Missouri, for providing [inancial grants

to support research assistantships,
Farr Better Feeds, Guymon, Oklahoma, for providing feed ingredients for

nutrition research.

Feed Service Corporation, Crete, Nebraska, provided a tenderometer for
use in meat research and a [inancial grant to support research.

Grillith Laboratories, Chicago, llinois, furnished cure and flavor in-
gredients for pork processing rescarch,
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Henningson Foods Co. [or cooperation in a foods research project.

Hitch Feedlois, Guymon, Oklahoma, for lunds to support studies on grain
processing and for compost material for animal waste studies,

Kearny County Land Co., Garden City, Ka., for funds to support research
on grain processing,

Lone Star Gas Co., Dallas, Texas contributed materials and [inancial
aidd to studies on non-protein nitrogen utilization,

Master Feeders 11, Inc., Garden City, Ka,, lor funds 1o support research
on grain processing,

Master Veterinary Service, Guymon, Okla,, lor Tunds to support research
on grain processing.

Maurer-Neuner, Inc., Arkansas Gity, Kansas, [or assistance in obtaining
carcass data for research and extension programs.

Merck and Company, Rahway, New Jersey, for pTD\’itlillE‘ [inancial assist-
ance and drugs to support studies on internal parasites in range cattle
andl lysine for swine nutrition research.

Nicholas Turkey Breeder Farms, Inc., Sonoma, Caliolmia for supplying
turkey poults for use in studies with turkey breeder hens in capes.

NIPAC Chemical Company, Pryor, Oklahoma, lor .mpp!}ling uren and
pure binret for range cow research.

Oklahoma Dairy Praducts Institute lor assistance in the undurgradu:tl'qr
scholarship program,

Oklahoma Dairy Technology Society for assistance in the undergraduate
seholarship program,

Oklahoma Feed Manufacturers Association, for providing assistance with
the graduate research ﬁc]mim‘shilj program.

Oklahoma Medical Research Foundation, Oklahoma City, Oklahoma, lor
assistance in lipid metabolism studies with chickens and lurk::f&.
Okluhoma Milk Marketing Administration [or assistance in the graduate

reserach program,

Oklahoma Purebred Dairy Cattle Association for prm-'iﬂing s:'lmiarshipw
for undergraduates in dairy production and Financial assistance To
dairy cattle judging team.

Plizer Agricultural Division, New York, New Yok, Tor providing diethy
stillbestrol implants, neoterramycin for preconditioning stndies.
Proctor and Gamble Co., Cincinnati, Ohio, lor materials for studying the

feeding value ol fats Tor poultry and swine.

212  Oklahema Agricultural Experiment Station



Ralph's Packing Co., Perkins, Oklahoma, for assistance in obtaining data
on animals slaughtered for research and Extension programs,

Ralston Purina Co., 5t. Louis, Missouri, for two research I'Ellﬂwﬁ|1i|ﬂ in
Animal Nulrition.

Ross Machine and Tool Co., Oklahoma City, Oklahoma, lor [mn'ilinj_{
eguipment and services for research purposes.

Schwab and Company, Oklahoma City, Oklahoma, lor assistance in -
taining swine carcass data lor research and Extension prograns

Spies Charolais Ranch, Vinita, Oklahoma, for donating Charolais senen.

Syniex Laboratories, Inc., Palo Alto, California, for providing 'uupbllll:i
lor Lield trials with beef cattle,

Tennessee Valley Aunthority, Muscle Shoals, Ala., lor feed ingredients
used 1 research on NPN utilization.

Union Carbide Corporation, Chicago, Illinois, Turnished casings usal in
purk processing research work.

Upjohn Company, Kalamazoo, Michigan, for providing prostaglandi for
cattle reproductive research,

Weimore Manufacturing Company, Tonkawa, Oklahoma, for the loan
ol a forage chopper for research work,

Wilsey-Bennett Company, Oklahoma City, Oklahoma for assistance in
the undergraduate food scholarship program.,

Wilson and Company, Oklahoma City, Oklahoma, for assistance in ob-
taining data on animals slaughtered for research and Extension pro-
Brams.

W. W. Feeders, Garden City, Ka., lor [unds to support research on grain
Processing.
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