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E Effect af Age and Type of Testosterone Treatment
on Cows Used for Heat Detection

@ G. W. Laaser. G. H. Kiracofe, M. D. Heekin,

H. 5. Ward, and K. &. Odde

Summary.

Twelve cows were given a preliminary treament of testosterone pro-
prionate and were used to help us detect other cows in heat. MWe used two
types of testosterone booster treatments to maintain male sex behavior in
both age groups of cows. Two cows from each treatment or age group were
paired and placed with 40 to 60 cows for 30 to 50 days.

Two hundred forty-nine cows were observed in heat and 240 {96 ,.4%)
were marked by the detector cows. In this experiment, testosterons pro-
prionate boosters maintained cows as heat - tectors more effectively than
testosterone eranthate beoosters. Also, . d cows marked mw ~rws in heat
than did young cows.

Introductian

several aids have been developed to help imorove heat detection and
artificial insemination. Most aids can be classified as: (1) devices
attached to females being cbserved or (2) devices attached to detector
animals.

Disadvantages of devices attached to females being cbserved are false
?Dsitives from crowding or another cow in heat mounting a cow not in heat,
oss of aids, and delayed detection. But the aids are superior to
cntinuous observation or observing dairy during milking time.

Uetector animals can be prepared several ways. A vasectomized bull
can be used but preblems with venereal disease and some cases of fertility
have resulted. Bulls sometimes lose sex drive if the penis is amputated,
adhered to the sheath, or physically blocked (penal block). Surgical
displacenent of the penis sometimes causes edema and irritation from urine
in association with the tunnel formed for the penis. Heat detection with
surgical ly altered bulls, however, is sJuperior to a herdsman's ohservations.

Cows culled because of low mothering ability, infertility, or low
production can be used as detector animals. Injecting 200 mg. testosterone
proprionate every other dav for 20 days then injecting long-acting testos-
terone enanthate one month and two months later dinduces pronounced male sexual
behavicr in cows. They are as efficient as vasectomized bulls.

Tgstﬂsterone enanthate is more expensive and less readily available
to producers than is testosterone propricnate. so we wanted to determine:
{1) if testosterone proprionate could be substituted for testosterone
enanthate as Lhe booster injection: and (2) whether age of cows is a



factor in their effactiveness as heat detectors.

Materials and Methods

Twelve Hereford, Polled Hereford, and crossbred Simmental cows were
treated with testosterone and used as heat detectors. Each received intra-
muscular injections of 200 mg. testosterone proprionate on alternate
days until 10 injections had been given. Cows were classified as aged (6
toc 8 years) or young (2 to 4 years), and allotted to the following groups:
{1) aged cows, 200 mg. testosterone proprionate every 10 days; (2) aged
cows, 1 gm testostercne enanthate every 14 days: (3) young cows, 200 mg.
testosterone proprionate every 10 days; or (4) young cows, 1 gm. testo-
sterone enanthate eavery 14 days. A cow from each treatment was paired with
a cow from another treatment., Each had a chin-ball marker with a different
color from her partner. All possible pairs were made among the four
treatment groups. Once paired, treated cows were not separated during the
experiment. Each pair was placed in a pasture with 40 to 60 open, beef
cows suckling calves. The cows were checked for marks and other signs of
heat twice daily for 30 to 50 days. Testosterone proprionate was purchased
from Gurns-Giotic, Dakland, CA., and testocsterone enanthate., from Sigma
Chemical Co., St. Louis, MO.

Resulis and Discussion

The aged cows injected with testosterone proprionate marked the
highest percentage of cows in heat. Aged cows injected with testosterone
enanthate were next then young cows in the same treatment order as the
old cows (Table 1.1 ). Age of cow and type of testosterone siagnificantly
affected heat detection. Mature cows were more active than voung ones.
Part of the increased sexual activity is likely a "learned response".
This study, it appeared that age and treatment were additive. 01d detector
cows marked 20.9 percent more cows in heat than young detector cows did.
Cows treated with testosterone proprionate marked 16.4 percent more cows
than those treated with testosterone enanthate. The combination resulted
in the aged, testosterone-proprionate cows marking 37.4 percent more cows
than young testosterone-enanthate cows did.

Ut the 249 pbserved heats, 240 were marked by treated cows and were
artificially inseminated at this heat. One cow conceived, one cow did not
return to heat for the remaining observation period, and seven returned to
heat, were marked again, and all seven then conceived. This enforces two
points: (1) treated cows were marking cows in heat, and (2} cows that were
not marked may not have been in heat when judged so.

Pairing had varied effects on detection efficiency (Table 1.2 }. The
young, testostercne-proprionate cow paired with a young, testosterone-
enanthate cow marked 97.5% of the estrual cows. while the young testo-
sterone-proprionate cow paired with a more aggressive, aged, testosterone-
proprionate cow marked only 37.3% of the estrual cows. Since aged cows
treated with testosterone propricnate were more aggressive than young cows
treated with testosterone proprionate and young cows treated with testosteraone
proprionate were more aggressive than young cows treated with testosterone
enanthate, the young testosterone-proprionate detector may have had no
opportunity to mount. An aggressive detector may protect an estrual cow.
However, when more than one cow was in heat, an aggressive detector could



not protect all of them. Also, standing heat is longer when more thgn_nne
cow is in heat, which would give a less aggressive cow more opportunities
to mount.

Since testosterone proprionate maintained male behavior in heat detector
animals more effectively than testosterone enanthate, we concluded that it
can be used effectively because testosterone enanthate previously was
superior to or equal to any other heat detection method. Older cows were
more effective heat detectors than yvoung cows. Detection aids. of course,
are only aids to heat detection and must not be relied on entirely.

Table 1,1. Age of cows and type of testocsterone related
ta efficiency of detector cows.

bge and treatment1 Mo. of cows Mao. of cows
detectors in heat marked

Aged TP 153 136 (88.9%)
Aged TE 112 B2 (73.2%)
Young TP 134 92 (68.7%)
Young TE 99 51 (51.5%)
Aged 265 218 (B82.3%)
Young £33 143 (61.4%)
TP 287 228 (79.4%)
TE 211 133 {(63.0%)
Total 249 240 (96.4%)

Jﬂged cows (6 to B years) and young cows (2 to 4 years) were
given a preliminary treatment of 200 mg. testosterone
proprionate (TP) every other day for 20 days then booster
injections of either 200 mg. TP every 10 days or 1 gm.
testosterone enanthate (TE) every 14 days.

Table 1.2 . Age pairing effect of detector cows and type
of testosterone used in heat detection.

Age and treatment Mo. of cows Mo. of cows
detectors in heat marked
Young TP 40 39 (97.5%)
Young TE 21 (52.5%)
Aged TP 5g 58 (98.3%)
Young TP 22 (37.3%)
Aged TP 38 31 (81.5%)
Young TE 17 (44.7%)
Aged TP £ 47 (83.9%)
Aged TE 32 (57.1%)
Aged TE 35 32 (91.4%) »
Young TP 31 (88.6%)
Aged TE 21 18 (B5.7%)

Young TE 13 (61.9%)




K Evaluating the Breeding Potential of
Yearling Bulls (Progress Report)

Larry Corah, Guy Kiracofe, Vicki Bridson,
W Miles Hekee, and R. R. Schallesl

sSunmary

Although this is based on only one year's results, it indicates that
the breeding potential of yearling bulls can he determined before thev are
run with a cow herd. In this test one bull sired the majority of the
calves and generally was the bull predetermined to be the active breeder.

Results of the test suggest that a good, active, breeding yearling
bull s capable of breeding more than 12 to 15 cows as is normally
recoiimended. In our studies, one yearling bull sired up to 36 calves in a
45-day breeding season. Pessible adverse effects of using 2 yearling bull
that much are being evaluated.

Important in evaluating the reproductive performances of a cow herd is
the percentage of cows that calve the first 21 days of the calving season.
Early born calves are generally the heaviest at weaning time. A agoal of
60 to 65% of the cows calving the first 21 days should be feasible for
most herds. In the four cooperating herds invelved in this study the
range was from 45,7 to 76.3%.

Introduction

When a cow herd operator purchases a bull on appearance and perfor-
lance records, he does not know how active a breeder the bull will be.
Producers often try to compensate for poor breeding bulls by using more
bulls than would be expected to be needed,

Recent Australian studies indicate that the nuber of cows a bull is
capable of breeding may be determined before the bull is turned out with
the cow nerd. In their studies a bull is held in a teasing pen for 20 to
60 rinutes and then turned in with a heifer in heat or with heifers tied
in a stancnion for a pericd of 10 to 60 minutes. Activities of the bull during
this period are observed and recorded. Based on this tesl the breeding
potential of bulls has been fairly accurately determined.

Ta test that concept, we designed a trial to study if the breeding
potential of yearling bulls could ke determined. In addition, we wanted
to find nut how iany cows yearling bulls were capable of breeding. The

lﬂppreciation is expressed to following cooperating Kansas ranchers:
Leonard Robl, Claflin: Melwvin Hopp, Marquette; Ed Keller, Zurich and to
Wes Ibbetson of SE Branch Experiment Station for his assistance.




study also allowed us to learn more about the level of reproductive
performance being achieved on Kansas ranches.

Experimental Procedure

Purebred Hereford, Polled Hereford, Angus, and Simmental yearling
bulls raised at the KSU Purebred Beef Unit were used in the study to

determine the breeding potential of a group of bulls representing each
breed.

The procedure for determining breeding potential was as follows:

1. Semen quality of each bull was determined by electro-
ejaculation; and no bull with questionable semen quality
was used.

2. The bulls were held in a teasing pen for 10 to 15 minutes
before being turned in with a heifer in heat.

3. One bull was turned into a pen with a cycling heifer and the
lTength of time required for mounting and copulation to occur
was recorded.

4, When a bull did not breed the heifer in 20 minutes, he was
removed and held in an adjoining teasing pen another 20 to
40 minutes. then placed in another pen with a different
cycling heifer with his breeding activities again observed
and recorded.

Within a month after evaluation, a bull classified as having high
breeding potential was paired with a bull of low breeding potential of
another breed. Both these bulls were turned out with a herd of 35 to
40 mature cows. Herds on three cooperating commercial ranches and one
herd at the Southeast Branch Experiment Station were used in the evaluation.

At three of the four locations, activities of the bulls were checked
in the morning and evening to determine which were active breeding bulls
and to observe the number of cows actually bred during the first 21 days
of the breeding season. To aid in detecting breeding activity, each bull
wore a chin ball harness with marking ink.

At calving time the date of birth and sire of each calf was recorded.
8ull pairs had been selected to avoid problems in fdentification of the
calves' sire.

Results and Discussion

Time required to mount and breed a cow varied widely among bulls in
each breed. Some bulls bred the heifers within minutes of entering the
pen when they were evaluated. Other bulls showed no breeding activity
during either 20 minute evaluation period.

In each of the four herds, one yearling bull sired most of the
calves. One bull sired 36 of 38 calves; another 32 of 34 calves: another
21 of 22 calves; and another 29 of 32 calves in herds 1 through 4,
respectively. In three of the four herds, the bull evaluated as having
the highest breeding potential sired the most calves. In the fourth herd
both bulls were observed to be breeding the cows as they came in heat, but
most of the calves {36 or 38) were sired by the bull ranked low at



evaluation time. In general, however, the results were encouraging,
indicating that the brszeding potential of bulls may be able to be
determined before they are run with the cow herd.

The high nunber of calves yearling bulls were capable of siring (21
to 36) tends to refute current recommendations cnyearlingbulls. In oneherd,
only 22 of the 35 cows produced calves from the yearling bulls, which may
have resulted from cows not cycling rather than the inability of the
yearling bulls to breed the cows.

There, also, was a wide variation that existed in the reproductive
perforiance present in the four herds. In one herd 98% of the cows were
observed in heat the first 21 days of the breeding season. In another herd
only 35% were observed cycling in the first 21 days and 45.7% produced
calves in the first 21 days of the calving season.

Table 2.1. Breeding record on the herd involved in the yearling
bull evaluation project.

Herd 1 Herd 2 Herd 3  Herd 4

Number cows 41 40 a0 48
Length of breeding season 45 days 107 days 135 days
% Observed bred by: Mo
Dominant bull 22.5 4.0 35 Heat
Less dominant bull Tah 5.4 54 Check
Both bulls 70.0 11.0 7 Data
% Cows observed cycling by:
21 days of breeding season a8 45 35
30 days of breeding season 98 58 50
45 days of breeding season 100 58 (stopped checking
at 30 days}
% Actually calving 1lst 21 days 76.3 70.5 45.7 510
(29/38} (24/34) (16/35) (24/40)
do. cows left to calve 1 39 35 40
Ho. calves sired by yearling bulls 38 34 22 3z
Wo. calves by deminate yearling
bull 36 2% Z21* 20%
Mo. calves by less dominate
yearling bull 2 i 1 3

*Evaluated to be the dominant sire.



E Effect of Post-Partum Breeding Interval
aon Conception Rates in Beef Cows

Q K. G. Odde and G. H. Kiracofe

Summary

We analyzed data on 1536 fall calving Angus cows to determine the
effect of post-partum breeding interval on conception rates in beef cows.
Mormal fertility was observed for cows showing heat 40 or more days
post-partum.

Introduction

Calving interval is an important economic consideration in a cow-
calf operation. To maintain a yearly calving interval, management
pressure must be placed on getting cows bred as early as possible after
calving.

Beef cows have an indefinite non-cycling period after calving. In
addition, fertility is low with heats expressed shortly after calwing.
A minimum post-partum interval is required for uterine invalution and
far recovery of the uterine mucosa. Many factors, including nutrition level
before and after calving., calf suckling, and milk production influence the
length of time from calving to conception. We studied the specific refation-
cship between post-partun breeding interval and conception rate in beef cows.

Experimental Procedure

Breeding and calving records for 1970-1972 were provided by Ramsey
Ranch, E1 Dorado, Kansas. Data were analyzed for 1536 fall calving Angus
cows that were bred artificiallyor by a clean-up bull. Breeding dates
were verified by subsequent calving dates. Concention rate was defined
as number of cows conceived/number of services.

Results and Discussion
Conception rate was highest for cows bred 100-109 days post-partum;
next were those bred 90-99 days. Conception rates were lowest and the
fewest cows showed heat 10-30 days post-partum. This would be expected,
as uterine involution occurs then. Conception rate was unexpectedly high,
63%, 40-49 days post-partum. A possible reason for this observation is
that a number of the highly fertile cows may have shown their first heat
and conceived during this period. The number of cows showing heat 40-48
days was not high compared with 60-100 days. The conception rate declined
110-140 days post-partum, probably because of a number of problem breeders.



These data indicate that, under good management, nomal fertility can
be expected when cows in heat are bred 40 or more days post-partum.

Table 3.1. Effect of post-partum interval on conception rate in heef cows,

Number Number  Conception
Days post-partum  of services  conceived  rate (%]
10-19 4 1 25.0
20-29 27 g ¥%.4
30-39 45 23 51.1
4p-49 92 54 63.0
50-59 175 97 55.4
60-69 253 148 58.5
70-79 136 251 57.6
80-89 419 255 60.9
90-99 351 231 65.8
100-109 181 125 69.1
110-119 127 75 59.1
120-129 72 35 48.6

130-139 3 17 43.6

T ™ TR s I

Total 2216 1324 79.7 (average)



E Effect of Energy Level During Late Gestation On .
The Performance of Heifers Calwing Far The

S First Time (3 Year Summary)

Larry R. Corah, Arnold Fleck, Miles
W MckKee, and R. R. Schalles

Summa ry

Effect of varying energy levels fed during gestation on reproduction
and calf performance were studied in three trials finvolving 266 first calf
heifers. Reducing energy during mid-gestation did not adversely affect
the performance of the heifers when they were Ted properly for at least
50 days before calving. Heifers on restiricted levels of energy during
mid-gestation and then elevated tended to have both highar first-service
concention rates and total conception rates. Restricting energy through-
out the gestation period veduced reproductive performance, causing lighter
calves at birth and weaning emphasizing the importance of energy in the
diet of first calf hejfers.

Introduction

Feed is the major cost invelved in any cow-herd operation. The most
costly nutrient is energy (TDM).

Previcus research has clearly shown that cows fed inadeguate enargy
(TDN) after calwing have greatly reduced conception rates and calyes that
grow slower. [f inadequate energy (TON) is fed during gestation, the cows
will be slower to show heat after calving, their milk production will be
reduced which will decrease calf gains, and calf vigor at birth may be
reduced. During gestation the major partion of the fetal development is
50 to 60 days before calving. That leads to the guestion, could the Tevel
of energy (TOM) be reduced during mid-gestation without reducing cow and
calf performances provided the cow s properly fed the last 1% to 2 months
befare calwing.

Three research trials were conducted with first calf beef heifers to
study effecis of different energy (TON) levels during gestation on cow and
calf performances.

Experimental Procedure

In all three trials the gestation period of first calf heifers was
divided into two phases. #s the heifers were fed as a group, the Iwo
phases were designed around the start of the calving season (March 1)
each year. As can be noted in the following table Phase 1 was from 120
days to 50 days before the first scheduled calf. Phase 2 was the last
50 days before the first scheduled calf or up until the heifer calved
which may have been 75 to 100 days in some cases.
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Table 4.1. Breaking the last 120 days of pregnancy inte two phases.

Approx.
Nowv. 1 Jan, 10 March 1
‘ Phase 1 | Phase 2 I
- e B S e ! s
120 days to 50 days prior to | 50 days prior to ’
1st scheduled calf ' st scheduled calf

Calwing

The heifers in Trials 1 and 2 were fed in small, grass pastures but
the grass available for intake was of 1ittle effect on the results. In trial
3 the heifers were fed in drylot. In each trial three different levels
of energy (TON} were compared. The energy (TDN) content of the ration was
estimated based on the amount of alfalfa hay, milo, or protein supplement
fed. Levels of enerqgy (TDN) fed were:

% NRC Lbs . TDN/head/day
70 = 5.8 Lbs. TDN
100 = 8.5 Lbs. TDN
120 = 10.1 Lbhs. TDN

All rations were formulated to be equal in protein and mineral content
and after the heifers calved all were fed in one group a balanced ration
to meet NRC requirements for TON, protein, and minerals.

Only two-year-old heifers scheduled to calve for the first time were
involved in the study. The heifers were Polled Hereford, Hereford, Angus,
or Simmental breeding and were allotted to one of three treatments by
breed, weight, and scheduled calving date. Al1 heifer weights were recorded
after 15 hours off feed and water. The heifers were bred (A.1.) the first
45 days of the breeding season and exposed to bulls the last 15 days of a
60 day breeding seasan.

Trial 1

Trial 1 involved 87 heifers. The trial started on November 7, 1974;
the three treatments were:

_Energy (TDN) Level Fed

Phase 1 Phase 2
Treatment 1 100% NRC 100% NRC
Treatment 2 70% NRC 100% MNRC

Treatment 3 70% NRC 120% NRC
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Trial

Trial 2 involved 71 heifers. The trial started on November 10, 1975;
the three treatments were:

Energy [TON} Lewel Fed

Phase 1 Phase 2
Treatment 1 100% MRC 100% MRC
Treatment 2 70% NRC 100% MRC
Treatment 3 0% NRC 120% MRC

Trial 3

Trial 3 involved 108 heifers. The trial started on November &6, 1%76:
the three treatments were:

_Energy (TON) Level Fed

Phase 1 Phase 2
Treatment 1 100% MRC 100% NRC
Treatment 2 70% NREC 100% MRC
Treatment 2 70% MRC 70% MRC

Condition was visually scored {1 = very thin, 10 = excessively fat)
at the start of the trial and at the ends of Phase 1 and Phase 2.

Milk production data was collected from the Polled Hereford heifers
(55% of the heifers) by weighing the calves befare and after suckling.

Results
Trial 1

The heifers on the higher lTevel of energy during early gestation
{Phase 1) gained more weight, 38 1bs., than those on the Tow level of
energy (70% MRC)}. During late gestation (Phase 2) heifers on the highest
energy level [120% NRC) gained the most weight (Table 4.2 ).

We observed no effect of energy levels on birth weight. Ewven though
a lower percentage of the heifers in Treatment 2 (70% NRC then 100% MRC)
chowed heat at the start of the breeding seasen compared to heifers on
100% NRC throughout, they had the best first-service canception and
averall conception rates.

Trial 2

Level of energy had no significant effect on heifer weight gains in
this trial, although those heifers on the lowest levels of energy during
both phases {Treatment 2) gained the least (Table 4.3).

figain the energy levels had no effect on birth weight of the calves
but both the groups of heifers on the low Tewvel of energy during mid-
gestation and then evaluated in late gestation had a higher percentage
of heifers cycling at the start of the breeding season, conceiving at
first breeding, and conceiving during the breeding season than heijfers
fad the NRC recommended level of energy throughout gestation.
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Trial 3

As expected, heifers an the highest level of energy during Phase 1
(100% NRC) gained the most, while those heifers an low energy during
mid-gestation (Treatment 2) but high energy during Phase 2 gained the
most weight during Phase 2. Heifers on low energy throughout gestation
gained the least and Tost the mast condition.

Calf birth weights and cow's milk production tended to he Tlower
for the cows restricted on energy throughout the gestation period.
The reduced milk production resulted in the calves being 35 and 42
1bs. lighter than calves in Treatment 1 and 2, respectively.

Conception at first service was inexplainably Tow in all three
groups. Heifers restricted on energy during gestation had the Towest
first-service and overall conception rates.

Table 4,2, Effects of indicated energy levels during gestation
on cow and calf performance - Trial 1

—— e -

Phase 1 - 116 to 50 days Precalving

100% NRC ~ 70% NRC 70X NRC

s = — = p e e

100% NRC  100% NRC  120% NRC

!

Phase 2 - last 50 days Precalving

Heifer weight change

Phase 1 38.7 28 20,7

Phase 2 6J.8 b5.2 41.9

Total 102.5 17.9 118.1
Calf birth weights, 1hs, /5.9 /8.1 11.4
v difficult births 71.4 59.3 67.8
% cycling 1st 25 days of breeding season 84.6 2.4 85.7
% 1st service conception 0.0 63.6 40.0
b

conception rate, 60 day breeding season 84.6 93.1 89.3

g e Y B ey B3 m W

e
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Takle 4.3. Effects of indicated energy levels during gestation
' on cow and calf perfommance - Trial 2

- = S e s R TR

Phase 1-116 to SD days Precalving 100% NRC 70% NRC J0% MRC
Phase 2 - Jast 50 dayﬂ Preca1v1ng 100% NRC  100% NRC  120% NRC
Heifer weight change
Phase 1 38.5 an. 8 32.8
Phase 2 56.8 30.4 50.6
Total 5.3 6l.2 3.4
Calf birth weight, Ibs. 81.0 81.8 78.5
% difficult births B5.2 66.7 78.3
% cycling 1st 25 days of breeding season an. o 96.0 92.0
% 1st service conception 40.0 50.0 6.5
;A concept1ﬂn ra+e, B0 day hreed1ng season 72.0 88.0 gz.0
Table #%.4. Effects of indicated energy levels during gestation
on cow and calf performance - Trial 3
Phase 1 - 116 te 50 days Precaiv1ng 100% NRC 70% NRC ?UW NRC
Phabe 2 - last 50 days Preaalv1ﬂq 100% NRC  100% NRC J0% NRC
Heifer weight change
Phase 1 +60.1 -15.4 +14.6
Phase & +ab ¥ +130.9 +75.6
Total 145.8 115.5 a0.2
Heifer condition change
Start of Phase 1 4.7 4.7 4.7
End of Phase 1 4.7 4.3 4.4
End of Phase 2 5.2 Bl 4.3
Calf birth weight, lbs. 72.9 71.3 6.3
Weaning weight, lbs. 411.4 418 376
¥ heifers with calving difficulty a5 28 18
% calf survival at birth 85 94 87
Milk production, Lbs./24 hour period 11.1 11.9 9.8
Conception at first service 37 a8 25

Euncept1on rate 60 day breeding seascn 80a 82 68




E Effect of Using One Versus Two Growth-promoting
Implants During the Suckling Periad on the
@ Weaning Weights of Nursing Calves

Larry R. Corah, R. Ted Hahyl, Frank Sghwartzz,
W Miles McKee, and R. R. Schalles

Suriiary

Three trials were conducted to study the effect on calf weight gains
from using two 36-mg. Ralgro implants during the suckling period.

wo Ralgro implants 60 to 90 days apart improved the average weight
gain during the suckling period by 39.4, 43, and 46.6 pounds for the
three trials. A single Ralgre implant improved suckling gains by 33.5, 22:ls
28.4 and 27.9 lbs. for the four test groups. Ralgrep implants used at
birth gave the sane response as when first used when calves were 4 months

old. A 15-mg. DES implant used in trial one improved suckling gains 23.4
ibs.

These results suggest that at least ane implant during the suckling
period is a management practice cow-herd operators cannot afford to forego.

Two implants during the suckling period gives an even more economical
response.

Introduction

Previous research here and at other Universities showed that
implants 1ike DES or Ralgro during the suckling period improved weaning
weights 15 to 25 pounds., A vear ago (Prog. Rpt. 291) we reported that one
J6-mg. Ralgro implant improved weaning weight 8.4 pounds, but that
implanting with a 36-mg. Ralgro implant within 1% months of birth and
again /0 days later improved weaning weights 43 pounds.,

Since two implants during the suckling period substantially improved

weaning weights, we conducted three additional trials this year to verify
the previous results,

Experirental Procedure

Irial 1. One hundred and twenty-five Polled Hereford, Hereford, or
simiental heifer calves were divided into four groups based on breed and

- -

lﬁcunty Agent in Cherokee Co. who conducted Trial 2.

W Area Livestock Specialist who along with Russell Co. Agent, Dell
Jepsen conducted Trial 3.

Appreciation is expressed to the IMNC Chemical Corp. for implants and

funding support and to Hoore Johnson, Columbus, Kansas and the Haise Ranch
at Russell, Kansas for serving as cooperating ranches,
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age. The four treatments were:
Treatment 1 -- Control group - not implanted.
Treatment 2 -- One 36-mg. Ralgro implant when the calves were
approximately 2 months old.
Treatment 3 -- One 15-mg. DES implant when the calves were
approximately 2 months old.

Treatment 4 -- Two 36-mg. Ralgre implants., one when the calves
averaged 27 days of age and the second 8% days
later.

The Polled Hereford heifer calves suckled cows on native grass; the
Hereford and Simmental heifer calves suckled cows confined in drylot. AT1
calf weights recorded were full weights directly off the cow.

Trial 2. Twenty-seven steer calves and 39 heifer calves were grouped
by sex and randomly allotted to three groups:
Treathwent 1 -- Control group - not implanted.
Treatment 2 -- One 36-mg. Ralgro implant at the start of the
trial on Hovember 19, 1976, when the calves were
approximately 2 to 3 months old.
Treatment 3 -- Two 36-mg. Ralgro implants, one at the start of
the trial on November 19, 1976, and the second 63
days later.
The trial was conducted on the Moore Johnson farm at Columbus., Kansas.
The calves were mixed Hereford and Angus crossbred calves and were 2 to 3
months cld at the start of the trial on November 19, 1976. The trial ran
for 152 days and all calf weights recorded were full weights directly off
the cow.

Trial 3. Seventy-seven steer calves were randomly assigned at birth
Lo one of four groups:

Treatment 1 -- Control group - not implanted.

Treatment 2 -- One 36-mg. Ralgro implant when the calves were
approximately 4 months old.

Treatment 3 -- One 36-mg. Ralgro implant at the time the calves
were born.

Treatment 4 -- Two 36-mg. Ralgro implants, one at birth and the

second implant when the calves were approximately 4

months old (second implant given when group 2

calves were initially implanted).
The trial was conducted at the Haise Ranch near Russell, Kansas. The
Hereford-Angus calves were born predominately during the month of March.
All calves were weighed 3 times: at birth, July 26 when treatment 2 and 4
calves were implanted, and at weaning time October 21. A1l calf weights
recorded were full weights directly off the cow. All calves were castrated
May 10.

Results

Trial 1. Heifer calves receiving one 36-mg. Ralgro or one 15-mg. DES
implant gained 33.5 and 23.4 pounds more, respectively, by the end of the
suckling period than calves not implanted. The responses are slightly
higher than responses in previous trials. Calves receiving two 36-mg.
Ralgro implants 80 days apart gained 39.4 pounds more than the non-
implanted calves, which is consistent with last year's 43 extra pounds.
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o side effects fron any iplant were observed. Most of the heifer
calves will be saved as r&placem&nt heifers to see 1f fmplants affect
later breeding. However, Tmplanting replacenent hetfers at any time 15

l-lH‘—l-—n‘- oo

not & recomended practice.

Trial 2. Calves receiving ane 36-nc. Ralgro mplant were 22.1 10s.
heavier at weaning than non-implanted calves while calves receiving two
inplants 63 days apart were 53 1bs. heavier at weaning than calves not
iplanted. After 63 days tmplanted calves were significantly heavier than
calves not mlanted.

N0 §1de effects were observed during the trial.

Trial 3. Steer calves imlanted once efther at birth or when 4 months
old with 36-ng. of Ralgro gained 27.9 Tbs. and 28.4 Tbs. move from birth
o weaning than non-implanted calves. Calves receiving o mplants during
the suckling period gained 46.6 1bs. more weight from birth to weaning than
non-1oplanted calves which is sinilar o ther resnonse in trials 1 and 2.

o side effects were obseryed,
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Table 5.1, Gains of the calves during the suckling period in Trial 1.

Gain
fverage  MNo. days birth*-
o, age at  implanting  Birth Weaning weaning Treatment

Treatment calves implanting to weaning  weight Wi * 1bs. advantage
Hot implanted 3l -- -- 70.5 416.5 346.0 --
One 36-mg, Ralgro

implant during

suckling period 32 bl 136 68.4 448.4 379,54+ +33. 54+
One 15-ng. DES

inplant during

suckling period 3l bl 136 12,8 442.2 369, 4x 123, 4%
Two 36-ng. Ralgro

implants during

suckling period 3] 2] 173 4.8 460.4 385, b 130, 4%+

*Weaning weights and pounds gained were adjusted based on age of calf.
il o121
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Table 5.2. Gains of the calves during the suckling period in

Trial 2.
Wt, at
start of o, Wt, at Wt Treatment
Treatment trial  calves  weaning  gain advantage
ot mplanted 616 2 396.8 3.7
One 36-mg. A b
Ralgro implant 178.1 24 435.4 257.3 +22, 1
Twe 36-mg.
Ralgro implants 1755 20 4648 289, % +53.10
3

’E’ETeans gn the same column with different superscripts differ significantly
P<.05).
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Table 5.3, Weight gains of calves during suckling period in Trial J.

Gain- Gain- bain-
io. Eirth Ht. WE. birth to 7-26 fo birth  Treatment

Treatuent calves  wt, 1-26% 10-21%*  7-26 10-21 to 10-21 advantage
Hon-implanted 4 a

control 21 69.7 320.9 452.6 251.2 131.6 362.8
At approximately b b 4

4 mos. of age 20 13:3 319.0 484.6 245.6 165.6 411.2 +28.4
One 36-mg. Ralgro 3 b 3

implant at birth 18 13.9 336.7 184.1 263.3 147.4 10,7 +21.9
Two 36-mg. implant : !

at birth and 4 mos. 18 720 3.2 5009 265.2 1637 428.9°  +46.6

T o ———

El’t"ti'*leans in the same column with different superscripts differ significantly (P<.05),
*Calves in treatment 2 and 4 implanted.

**(alves weaned and weights adjusted to eliminate any variation due to calf's age,



E Factors Influencing Sickness at Central
Bull Test Station

5 D, 5. 0'Banion, Keith 0. Zoellner, and R. R. Schalles

L7

Sunmmary

Pre-test management was studied on 351 bulls from 54 herds that
were tested at the Kansas Bull Test Statjon at Beloit, Kansas.
Charolais, Hereford, Polled Hereford, and Simental bulls were sick more
days than Angus or Limousin between delivery and start of test. Starting
ages and weights correlated significantly with sickness. Bulls sick
the least had been vaccinated with BY¥D, IBR, PI.,, Pasturella, Blackleg,
malignant edema, and lepto before arriving for “test.

Introduction

Pre-test management and herd differences seem to influence perfor-
mance of bulls at central test stations. Some bulls take-off without
problem; others get sick and need treatment. Pre-delivery management
that would reduce treatment needs would improve perfarmance and reduce
test costs.

Procedure and Results

Letters were sent to breeders who had bulls in the Kansas Bull Test
at Beloit, Kansas, during fall 1974 and fall 1975. Fifty-four breeders
with 351 bulls responded providing the following information: number of
calves weaned, percentages of cazlves sick at the ranch before and after
weaning, percentages of bulls and cows brought into the herd each year,
vaccinations given before bulls were delivered to the station, and whether
or not the calves were creep fed. Health records kept for each bull while

on test were obtained. Data were analyzed by least squares analyses of
variance.

Sixty-five percent of the bulls required treatment sometime between
arrival and the end of the test; 73.3% of the bulls were sick during the
three week period between delivery and start of test, and 21.6% were sick
between the start of the test and day 28 on test. The remaining 5.1%
were sick after day 28 on test.

Humber of sick bulls differed significantly among breeds. Simmental,
Hereford, Polled Hereford, and Charclais bulls were sick more than Angus

or Limousin bulls between delivery and start of test and between start of
test and day 28 on test (Table 6.1).

For each percent of breeder's calves that were sick before weaning
there was a 10% increase in the number of bulls sick between delivery and
start of test, and a slight increase in number sick after the test
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started.

Far each menth older the bulls were when they started the test there
was 1.3% decrease in the nunber of bulls sick between delivery and start
of test and 0.2% decrease between 28 days and 56 days on test.

Starting weight influenced the number of bulls sick between delivery
and start of test and between day 28 and day 56 on test. For every 100
pounds increase in starting weight there was 28% less sickness between
delivery and start of test but 4% increase in sickness between day 28 and
day 56 on test.

Vaccinations given before delivery significantly affected the amount
of sickness during the test. Table 6.2 shows the average number of days
that bulls given indicated vaccinations were sick.

Bulls vaccinated against either BVD, IBR, PL., or Pasturella were
sick significantly less than bulls that did not rgceive these vaccinations
or had no vaccinations {(Table 6.3).

Kone of the preventative treatments significantly influenced sickness
after day 28 on test. Bulls that were sick the least had been vaccinated
with B8lackleg, malignant edema, BYD, IBR, FIB’ Pasturella, or IBR, PIH’
Pasturella in combination.

Table 6.1. Mean number of days sick per animal for breeds tested.

freed No. bulls Delivery-start Start-28
Hereford 44 1.76 A3
Polled Hereford 26 1.159 .68
Simmental 127 1.04 43
Charolais 37 .89 06
Angus 55 .28 .29

Limausin Z21 .16 0
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Table 6,2. Mean number of days sick per animal for each pre-test
vaccination indicated.

Vaccination treatment No. bulls Delivery-start Start-28
fone i8 2.01 i25
Blackleg, IBR b 1.82 1.20
Blackleg, malignant edema 110 Iih5 0
Blackleg, malighant edema, IBR,

lepto 24 1.44 .10
Blackleg, ;-way and 7 way 57 1,43 .29
Blackleg, malignant edema, Tepto 6 1.41 .28
Blackleg, malignant, edema, IBR 5 .90 .21

4 way Blackleg, malignant edema,
IBR, Pasturella and Blackleg,
malignant edema, IBR, Vibrio 5 .89 1.22

Blackleg, lepto 10 .90 =31

Blackleg, malignant edema, IBR,
BVD, Plgs lepto 58 76 .02

Blackleg, malignant edema, IBR,
BVD 6 .60 .24

Blackleg, malignant edema, IBR,
PIS’ Pasturella 7 .50 .20

7 way Blackleg, malignant edema,
IBR, BYD, PIE‘ lepto 7 .50 0

Blackleg, BYD, lepto + Blackleg,
lepto + 4 way Blackleg, IER,
lepto b .07 e




Table 6.3 . Mean number of days sick per animal;
four pre-test vaccinations with control
(no vaccination).
Vaccination No. of bulls Days sick
- No vaccination 18 1.92
~ No BVD 236 1.32
BYD 82 .88
o [ER 189 1.36
1BR 129 .88
No F13 235 1.3
FI3 82 716
No Pasturella 294 1,21
Pasture]la 24 98

——
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Weaning Calves Early from Orylot

@ Miles Mckee and Galen Fink

Sumnary

Percentage Simmental and Hereford calves gained slightly mare (13
1bs./head) while nursing their mothers than 83 herd mates that were weaned
early at 49 (+ 27) days of age.

Percentage Simmental cows’ whose calwves were weaned early had a
higher conception rate than percentage Simmental cows that nursed calves
(93% vs. 89%). Dams of calves weaned early rebred 17.6 days sooher
than nursing dams.

introduction

This is the second year of a study to gain information to formulate
into recommendations for early weaning. The first year's results were
published in the 1977 Cattlemen's Day report.

HWe do not think early weaning is advisable for all calves. However,
there are sjtuations when weaning calves early might be advantageous.
These situations could inciude: (1) cows maintained in confinement,

(2) emergency conditions such as drouth, (3) induced twinning, {(4) fall
calving where heavy winter feeding is required, (5) selling old cows
before they nurse down, and (6) to accelerate rebreading.

Seventy-nine part Simmental and 58 Hereford calves were used in this
170-day trial {April 19 to October 6). A11 calves were from cows in the
confinement study. Calves were weighed April 19 so they could be allotted
Lo an implant study, and weaned early (May 12) when their dams were
allotted to rebreeding studies. A1l dams of Hereford calves weaned early
were sold May 12 so effects of early weaning on rebreeding of Hereford
cows could not be studied.

Calves weaned early were housed indoors in groups of 10 with access
to fresh water and their creep ration was as listed in Table 7.3 .
Fourteen days after weaning, all calves were moved outdaors into one lot
with access te creep feed, fresh water, and salt. All calves weaned early
received approximately 4 1bs. per head per day of high quality native grass
hay the last 90 days of the experiment.

Calves that continued to nurse their mothers did sa in drylot.
starting May 12 these calves had access to the creep feed listed din
Table 7.3 , and to salt and fresh water. As the calyes dot larger, they
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ate from the feed bunk with their mothers.

Cows were bred artificially during 32 days starting May 22, then they
ran with a bull for the next 29 days.

Results and Discussion

Calves nursing their mothers gained slightly, but not significantly
more during the test than calves weaned early. In 1976 the calves weaned
early gained slightly more than those that continued to nurse their
mothers. Results from the two trials indicate that calwves can be weaned
early successfully.

A respiratory illness affected both early-weaned and nursing calwves
during the summer of 1977. Death loss in the calves weaned early was
2.7%: for nursing calves it was B.1%.

Dams of calves weaned early had a slightly higher conception rate
than dams of nursing calves {93% wvs. 83%) and rebred 17.6 days earlier.
The difference, although not statistically significant., indicates an
advantage for early weaning related to rebreeding the calves' mothers.

Table 7.1. Performances of early-weaned and nursing calves.

Weaned early Nursing
Total Total
gain ADG gain ADG
Breed Sex Na. flhes)  ETBsid No. {1bs.) {1bs.)
Fercentage
Simmental bull 12 443.6 2,61 11 425.0 2.50
steer 5 385.0 2.26 3 334.7 197
heifer 28 2807 2.25 14 A06.6 2.39
Total 45 398.6 2,34 28 406. 1 2.39
Hereford bull 3 3273 1.83 8 356.4 2.10
stear 3! 369.6 227 6 Sllea 2.18
heifer 24 333.3 1.96 5 325.8 1.92
Total 38 340.0 2.00 19 353.1 2.08
Average, all calves 83 g B 2.19 47 384.7 2.26

——m
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Tahle 7.2 . Effect of weaning calves early on their mothers'

rebresding.

Calves Calves

weanad nursing

early dams
Total no. cows 42 27
Mo. cows not rebreeding 3 3
Cows not rebreeding, ¥ 7 11
No. cows rebred 39 24
Avg. days from calving to rebreeding 86.4 104.0
Advantage (days) -17.6

Table 7.3. Creep rations for early-weaned and nursing calves.

Early-weaned Nursing
calves' calves'
creep ration creep ration
Ingredient (1bs.} (1bs.}
Rolled oats 436 1300
Rolled corn 742 366
Dehydrated alfalfa 9z
Calf Hahﬂal 305
bet molasses 65 61
Dicalcium phosphate 11
Limestone i
Soybean oil neal 436 84
Dry molasses 51
Pre-mixa 22
Salt 22 10
Aurea- L0 15 14

|
“gy Albers Milling Co.

EPre—mixﬁ lbs. per 1000 1bs.: soybean oil meal, 444; ground oats, 443;

'._r'i?"_d“ii'l'] ™ 331 P,',JT‘EI:)-'EL_‘:;’I:'iI"I-'_D: SD: trace nﬁnElr‘a], 5(}'
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E Sources of Forage Adjusted to Temperature
Changes for Wintering Cows in Drylot
S Mites McKee, kris Kimple, D. R. Ames,
W C. L. Willms, and Larry R_ Corah
Summary

Cows in mid-to-late gestation gained weight when fed either milo
stover silage or alfalfa hay-wheat straw but lost weight when the forage
source was mile-stover bales. When supplemented with additional corn
grain as tenperature decreased, cows receiving milo stover silage or
alfalfa hay-wheat straw gained more weight, and cows receiving milo stover
bales lost less weight than cows receiving the same forages but fed to
NRC (1976) requirements.

Introduction
To more accurately formulate maintenance rations., we need to evaluate
nutritive values of forages used to winter beaef cows.

Cows in mid-to-late gestation are normally managed for slight to
modest gains. Estimated gains, based on NRC reaquirements, and actual
gains vary because of coid temperatures. It is important to have data to
indicate now energy intake should be varied as temperature varies to
insure that cows reach desired weights.

Experimental Procedure

Hinety mature cows (Simmental x Hereford and Hereford) in mid-to-
late gestation were allotted by weight, condition score, breed, and
calving date Lo six treatments: (1) dry harvested milo stover, (2) dry
harvaested milo stover plus additional energy during cold stress, (3) milo
stover silage. {4) milo stover silage plus additicnal energy during cold
stress, (5) 33% alfalfa hay and 67% wheat straw, and (6) 33% alfalfa hay
and 67% wheat straw plus additional energy during cold stress.

The 6l-dgay trial began December 2, 1976, and ended February 1, 1977.
Cows in all treatments were fed to gain 0.5 to 0.75 1b. per day, as
determined by WRC (1976} requirements for their weights and stages of
gestation.

Additional energy for maintenance during cald stress (treatments
2, 4, and &) was supplied by corn grain fed when effective (wind-chi?l)
temperature dropped below the cow's critical temperature (when she must
produce additional heat to maintain internal temperature). Effective

temperature was determined daily with a 7 a.m. dry-bulb temperature
reading and average wind speed the previous 24 hours. Critical temperature
was estimated to be -1.11 € (30 F). An additional 1.8% of recommended

HRC (1976) energy intake was added for each 1 € (1.8 F) below critical
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temperature {see page 97 ).

Mo protein supplement was used but all cows had access to a 50%
dicalcium phosphate, 50% salt mixture,

Results and Discussion

Aralyses of forages fed and weight response of the cows are listed
in tables 8,1 and 8.2 . With energy treatments pooled in each forage
group, cows fed milo stover silage or alfalfa hay-wheat straw gained more
weight (P<.05) ihan cows fed dry harvested milo Stover. Cows fed additional
energy during cold stress gained more weight (P<.05) than cows fed to NRC
(1976) requirements.

Milo stover silage or alfalfa hay-wheat straw are suitable farages for
Cows in mid-to-late gestation. Either intake of dry harvested milo stover
must be increased or additional supplementation with protein and/or energy
must be provided 1f cow weight gains are to equal those of cows on the
othar forages.

Corn was fed to cows whose rations were adjusted far cold stress 43
of the 61 days of this trial. Total corn intake was 31 1bs. PET COW.
crergy-adjusted cows gained 24 pounds more than the NRC-fed cows or 0.4
1b. iiare per day. Condition of cows at the start of the winter feeding
period could make the additional weight gain critical for satisfactery
calving, nursing, and re-breeding,

Table B,1. Analyses of forages fed in cold-stress feeding trial.

Protein
Ory Acid  dinsoluble
matter Crude GCrude Ether detergent in hot
! protein  fiber extract Ash fiber water Ca Phos.
__ & dry matter basis , e
bry harvestad
milo stover 75.0 - | 1 1.4 15.4 h6.5 i | e .14
Milo staver
5ilage 38,40 8.0 25.1 .2 9.4 38.2 5.0 .39 25
33% alfalfa
+ 6?$1wheat 90.0 8.3 37.4 126 9.3 49.5 4.8 .60 o1F

straw

lEm1cu1atEd from separate analysis of alfalfa and wheat straw.
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Table 8.2 . Parformance of pregnant cows on NRC rations and NRC
rations adjusted for cold stress.

Forage wt.

Forage and energy o, [nitial dry matter  change
treatments COWS wt., 1bs. intake, Ibs.  1bs.
Dry harvested milo stover 1

HRC 15 1099 23.d1 -69

Adjusted energy 15 1083 £0.9 -50
Milo stover silage

NRC 15 1128 17.4 13

Adjusted energy 15 1154 17.4 33
Alfalfa hay-wheat straw

NRC 15 1156 17.4 71

hdjusted energy 15 1125 17.4 47
Treatments pooled 1 5

Ory harvested milo stover 30 1091 22,2 -60,

Milo stover silage 30 114] 17.4 23&

Alfalfa hay-wheat straw 30 1140 17.4 34
Energy sources pooled b

NRC 45 1128 19.4 ~135

Adjusted energy 45 1121 18.6 11

i - i

a’bweightswithin a group with different superscripts differ significantly
(P<,05).

anr dry harvested milo stover disappearance is assumed as intake (waste
estimated at 15%).
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E Fate of Calcium Crystals in Alfalfa Fed to Cattle

g L. H. Harbeyrs ang G. M. Warda

Sunmmary

Calcium crystals were located in parallel rows surrounding vascular
bundies in alfalfa leaves and under the epidermis of alfalfa stems. The
crystals remain intact on vascular bundles ir the rumen. Host crystals
are diclodged in fecal matter, and free crystals can be recovered. These
data support previous work here showing that calcium from alfalfa may be
less available to ruminants than previously thought,

Introduction
We used a scanning electron microscope equipped with an energy
dispersive X-ray analyzer to defire and identify crystals surrounding
vascular bundles of varicus legumes. Studies by biologists. entomologists,
and geoloyists at Kansas State University made the identifications.
tarlier studies here indicated that caleium in alfalfa was less available
than previcusly believed. We used the microscops to canfirm presence of
the crystals in alfalfa and to study their fate in ruminants.

e thads

Alfalfa-leaf residues were obtained from rumen and feces of Fistulated
steers meintained on a diet of alfalfa hay and salt. We isclated vascular
tissue and crystalline mnaterial by dilution and centrifugation, then air-
dried, mounted, and coated samples with carbon. Using a scanning electron
microscope, we wade secondary photograpns and elemental dispersion maps.
sults and Discussion

A photograph of a wvascular bundle from an alfalfa leaflet {figure
1.1 a) shows crystals intact in the bundle sheath cells. The crystals are
primarily calcium as snown in the corresponding calcium-dot map {figure
1.1b). The calcium crystals remain irtact in the rumen.

Many crystals are removed from the vascular bundle sheaths by the
time the material passes in feces (figure 1.lc}. Crystals of the same
type or shape (figures 1.1d,e) can be recovered from the feces., where
some appear to be digested to various degrees, but extracting intact
crystals suggests that many pass through the gastrointestinal tract
undisturbed by mechanical, chemical, or enzymatic digestion.

If so, the calcium from alfalfa is less available than previous]y
thought. Other work indicated that the calcium iz about 60% as available
as calcium from inorganic cources.
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Figure 1.1. Photomicrogranhs of calcium crystals in alfalfa. a)
Vascular bundle from alfalfa leaflet shows crystals surround the bundle
that remains intact in the rumen (700X}. &) A concentration map of the
bundle shows the crystals are composed of calcium. <) A vascular bundle
isolated from feces indicates that some crystalline material was removed
after passing from the rumen {1200X). d} Crystals recovered from the
feces of a steer fed alfalfa resemble those on vascular bundles [1500X].
e} An X-ray dispersion map shows that the c¢rystals are calcium.



E Mineral Contents of Native Bluestem Pastures

L. H, Harbers; J. E. bmoh, D. A. Raiten,
V. K. Chaffin, D. A. Sapienza, B. E. Brent,
Wﬂ. M. Latschar, D. J. Whitney, and E. F. Smith

Summary

Handclipped and esophageal samples of burned and control native
bluestem pastures were taken monthly. Burning increased phosphorus (P)
and magnesium (Mg) and decreased iron (Fe). These studies indicate that
burned and unburned pastures need to be supplemented with potassium {K),
magnesium (Mg}, and possibly phospherus (P} during late fall and winter.

A supply of sodium (Na) is necessary continucusly.

Introduction

Previous work here indicated that Na supplement (salt) was necessary
on bluestem pastures but Ca and P supplements (bone meal, dicalcium

phosphate, etc.) did not improve cow-calf operations. Trace mineral
supplements have not affected performanca.

A comprehensive evaluation of the mineral content of bluestem
pastures has not been attempted previously because laborious technigues
gave inconsistent results. With the station’'s atomic absorption spectro-
photometer, we now can analyze a variety of elements with graat accuracy.

Methods
Burned and control pastures were sampled monthiy by handclipping or
from esophageally-fistulated steers. Samples were analyzed for calcium,
phosphorus, magnesium, potassium, sodium, iron, manganese, zinc, and
copper. Results are reported in the tables on a dry basis.

Results and Discussion

Mineral compositions are shown in two tables according to sampling
method. Table 9,1 is for handclipped samples. That procedure assumes
that animals graze all plants to 1 inch above ground level. which obviously
15 not accurate. Table 9,2 is for data that resulted from analyzing
plants the animals actually consumed. Salivary contamination causes
errors in that procedure. Large increases of sodium and phosphorus are
found in esophageal samples. Magnesium., on the other hand, was leached
out, possibly in salivary juices lost during collection.

: Hg:rng]ementg are diven in percentages and microelements (trace
minerals) in milligrams per 100 grams of dry materal.

Lalcium: The Ca content of these

2 pastures was highest during winter
mantns, lowest in September.

But September values were above the
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recomiended values for growing steers (0.30-0.44%) and for gestating and
lactating cows (0.16-0.24%). HNo Ca supplement is needed.

Phosphorus: The P content was higher in burned than unburned pastures
and higher in winter and spring than in summer or fall. Handclipped

samples were lower than recommended levels (0.18-0.22%) every month of
the year. The esophageal samples show that salivary contamination
produces a bolus above recommended Tevels. So the body pocl of P is
enough to maintain adequate P. Previous studies here showed that even
though blood P may be below normal at certain times of the year, supple-
menting pastures with phosphorus made no differences in performance {cow
weight, calf birth, or weaning weight}.

Ca/P ratio: The Ca/P rvatio is recognized as important 1in animal nutrition
and a sujtable ratio is within 2.0 to 0.5. The ratio obtained in this

study varied from about 6.0 to 1 to 6.6 to 1, much wider than the 2.0 to

0.5. The only time the Ca/P ratioc narrowed to 4 to 1 was in May. While

6.0 to ! may be considered wide, the NRC has reported 7 to 1 as satisfactory.

Magnesium: Burning increased My content, and Mg trended nigher from winter
to spring and fall, with a minor reduction in summer. Our data indicate
that Mg in bluestem pastures meets the requirement of 0.06 to 0.15%.

Sodium: The Na content in handclipped samples did not meet the NRC
requirement of 0.25% but esophageal samples averaged 1.6%, more than
adequate. Animals samples had access to salt blocks during the year.
Salt should be kept available because Na turns over rapidly in the body
pool.

Potassium: Burning did not significantly affect K; however, its monthly
variation in bluestem pastures may be significant. It was below recommended
levels of 0.6 to 0.8%. HNo minimum recommendation is given by NRC but 1

1b. of soybean meal plus 3 to 6 lbs. of mile in winter will not suoply 0.6%
of K. That finding prompted us to measure the response of cattle to K in a
test now in progress (1978 winter).

Iron: Burning reduced the iron content of the pastures, which was hignest
in early spring and had declined by July. Most cattle feeds range from 8

to 80 mg. Fe/l00 g., which is thought to be adequate. The lowest iron

value we recorded was 13.9 mg. in handclipped samples and 16.3 in esoohageal
samples.

Copper: Copper tended to rise from March to a peak in May and then
Eeciine. values indicate that the pastures contain adequate copper during
most of the grazing scason. Copper from esophageal samoles suggest copper
in the body pool may overceome low Tevels in winter. Supplementing copper
is gquestionable, but we need a performance trial before making
recammnendations.

Manganese: A1l of Mn values were above the 0.1-1.0 mg./100 g. recommendead
by the HRC.

Zinc: ATl Zn wvalues were above the NRC requirement of 1.0-3.0 mg./100 g.
for cattle.
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Conclusian

Findings in this experiment indicate that supplementing with salt
(NaC1) the year round is advisable. Other minerals that may be deficient
and need further study include potassium (K} and copper (Cu).

Table 9.1. Mineral contents of forage samples handclipped from
Flint Hills pastures.

1. Burned pasture

Ca P Mg Ma: ik Fe Cu Mn Zn

Months Percentage mg./100 g.
1975 Dct.  .542  .094 .178  .009 R 230 F 237 3:33 240
Wov. 542 0RZ J12F  ld 194 24.1 (277 3.04 3.46
Dec.. &b 106 077 .06 slld cddcl: OBFE 379 digk
1976 Jan.  .489 .063 .08l .006 087 28,7 L2307 3.6l 3.6
Feb. BlY 08l 079 007 .095 31.8 .442 3.04 3.09
Mar. 504 059 (069  .007 116 47,1 .46 4.61 3.38
Ape. 451 DR (BEE 0E <160 42,8 499 3,75 3.75
May 246 117,146 .018 1.790 47.1 ,99]1 5.65 3.93
dun.. <385 .0B3 168  .00R: 1.230 184 709 7a23 2.67
dul. - G8LA - 0ed - J138 008 o0 188 520, 328 2.98
Aug.. 516 060 157 ..007 870 22.9 .614 5.03 3.49
sept.. o342 RE A7 005 30 142 L3630 B.12  1.BB
Mean 494 074 .120 __ .009 601 28.5 .500 4.54 3.15

2. Pasture not burned

1978 0et.,. 731 A7 178 057 739 22.1 .494 3,83 3.89
Nov. .6Bl .074 .077 .006 133 21.8° 245 3100 2.92
Dec. .B19 .096 .108 .007 .153  6l.6 .346 5.05 4.29
1976 Jan. .97 .097 .0B8  ,007 174  38.6 .262 3.34 3.69
Feb.. 424 ..076 ..067 ..pl4 083 28.0 .292 4.67 2.59
Mar. .467 .058 .D53  .007 079  40.7 .331 4.96 3.39
Apr. 527 058  .052  .007 312 61.0  .367 4.94 4,68
May 882 G121 130 ;011 1.540 Bl.6 .991 5.12 4.57
dune. A2y 0920 13l op0e 144200 A0i90 EF2 2a1s . 2.6)
Jul.  .491 084 .130 .009 1.090 14.4 .653 2.85 2.3l
Aug. 482,073 113 006 S8 AT 7R dall 2:5E
Sept. .342 .092 .117 .006 .39 17.0 .408 4.66 2.08
Weari 554 091 097 <012 508 O0.J1 .8 K07 3.0




Table 9.2. Mineral contents of forage samples collected from
fistulated steers on Flint Hills pastures.
- Burned pasture i
Ca P Mg Na _Fe Cu  Mn_ En
Months Percentage mg. /100 q.
1975 Oct. 1.143 .300 .110 1.47 .45 43.2 278 4.47  5.73
MNov. 542 ,270 .047 1.65  .395 28.4 .493 3,39 3.2
Dec. G371 241 3958 1,95 27l 218 L2980 i 304
1976 dan. 570 .264 .056 1.60 i 328 23s 25 hidl
Feb. 548 262  .049 1.52 sage  AEss I il 4eD2
Mar. JET s psl liee 283 45 i2h3 334 3029
Apr. 560 278,088 1.50 1.025 J1.0 401 B.Z6 5.1
May 630 .351 .109 1.54 1.700 89.8 .ed9 6.6/ 5,7
Jun. 694 .208 .155 1.45 1.120 30.4 .687 T7.77 3.27
Jul. 464 .201 106 1,92 1.264 26.7 .526 4.0B 2.89
Aug. B38  COIGEM L 1 18E S E 694 21,3 621 5.14 2.3
Sept. 899 194 122 1.6Z 76 2701 Uhbe T icad idigs
Mean 643 286 088 1.62 .j22 41,2 .440 4.89 3.92
" . 2. Pasture not burned % )L} .
1975 Oct. 865 .420 .148 1.37 760 22.5 b6 5.44 6.72
Nov. 644 285  .058 1.51 A9 28,2 .3l 368 4.]8
Dec. 567 .219 051 1.44 A13 28 GhE2 362 0
1976 Jan. .538 .223 .046 1.72 G020 208 GPRh 2.99 5.8%
Feb. 621 .2486 046 1.58 2301 36.6  .400 4.09  3.83
Mar. 485 (216 053 1.58  .351 650 ,331 4.8 4,35
Apr., 670 .271 .077 1.86 1.088 74.2 644 5.41 7.36
May 655 3T 098 142 560 E8.6 614 6.92 5.26
Jun., 998 261 .113  1.55 274 550 1.001 3.32 4.01
Jul. Al SRl ] B2 6.3 387 3,31 Zid
Aug. 761 204,099 1.64 ,668 26,5 478 4.41 3,08
Sept. i e I S W 908 33.8 .BR2 6.46 3.5
Mean 848 .265 .091 1.58 .73/ 39.0 .532 4.56 4.41

|




E Following Half-season Intensive Grazing on
Hative Pastuvre with Alfalfa or Sudangrass
@ Grazing and/or Feedlot Finishing

R. M. Helsel, G. L. PosTer, J. G. Riley,

W E. F. Smith, and 6. M. Ward

SuRmary

Late summer grazing of alfalfa or sudangrass by cattle coming off
half-season, double-stocked native grazing showed no advantage over
imnediate feedlot finishing. Late-summer grazers gained less in the
feedlot and required about the same feeding period as those animals
taken to the feedlot in rmidsurmer.

lntroducticn

Half-seascn, double stocking of native pasture is feasible as
measured by weight gains and pasture recovery. Feeding systems that
complement removing growing cattle from native pasture in midsunmer need
to be investigated.

tid- to late-season grazing of alfalfa or sudangrass is possible in
this area, and is reliable where irrigation is available.

We compared alfalfa pasture and sudangrass pasture, esach followed
by finishing in feedlot with immediate feedlot finishing after cattle
were removed from native pasture in midsumser,

Experimental Procedure

Thirty-three steers and three heifers coming off native pasture
July 15 were assigned to three groups. One group went to the feedlot
tor finishing; ane, to rotational alfalfa grazing; and one, to rotational

sudangrass grazing. Grazing continued &1 days. The grazed aroups were
finished in the feedlot later.

Six li-acre plots of each species were rotationally grazed for 5
days, then clipped and rested 25 days. The plots were irrigated as
required to maintain active growth. Poleoxalene block, a bloat
preventative, was available to the grazing cattle.

The feedlot ration consisted of 82% cracked corn, 13% corn silage,
and 4% supplement. Target weight in the feedlot was 1050 1b

*

Results and Discussiaon

The alfalfa grazers averaged 1.18 1h, gain per day for the 61 days
compared with .95 Tb. per day by those on sudangrass. The animals were
in good flesh at the beginning of the trial, better grazing gains in



late summer by fleshy cattle is not probable.
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Mo bloat was observed.

Feediot gains were faster for the cattle that went directly from

native grass to the feediot in midsummer {Table 10.1).
were marketed two months earlier than the two grazed groups.
faster gains in the feedlot offset any advantage gained

grazing in late summer.

In fact, they
Their
by the Bl-day

Wearly identical quantities of feed were

required in the feedlot for all groups whether they grazed in late

sumer or not.

Carcass quality was nearly identical for all groups.

&1though the study needs to be repeated before recommendations are
made . immediate finishing after early-sunmer grazing appears to be

advantageous.

Table 10.1.

Parformance by animals going under

indicated feeding

systems fronm half-seascn, intensive graziny.

HMarmaoanent

AlTa fa-teedlot

Feodlot

Ho., of animals 12 12
Hejght dnte native

pastdre, 132. E3i E34
Wiejeht from aative

pastura, 152 0b1 EAS
Wejond gain, 22 days.,

bL. fday 1.o0 1.6%
Wedght aTler grazing

alfalfa oy szudan, ib. T2l
nu}g?tdgi1n, 1 days., S
Days in foesdiot Ji4 117
Finished woight, b, {alate ns?
Weight gain, 1k, day 3.62 3.08
Feod used®, 1D, 2838 20928

1bs. feed/do. gain 6,687 8.40
farcass grade

Chojce 7 &

Good 5 Fil

#a3% cracked corn, 13% corn silage, 45 suppiemaent.

Snoen-teediol

533

Bl

1.44

FRek

1073
3.01

ety

.54

o]




E Response of Yearling Cattle to Burning and Fertilizing
@ bluestem Pasture and Intensively Stocking Early

E. F. Smith, Clenton Owensby, Bob Schalles,

W Len Harbers, and Richard Pruitt

Summary.

Leng tern (28 years) annual, late spring burning of bluestem pasture
produced the most dajly gain of all pasture treatments but not signifi-
cantly more than stocking intensively early. Nitrogen applied to a late-
spring-hurned pasture did not significantly increase daily cattle gains
over those fron a similarly burned pasture not fertilized. But the
nitrogen increased gain per acre by increasing carrying capacity of the
pasture. Performance of animals on pasture stocked at twice the normal
rate the first half of the season (intensive stocking early) did not
i ffer from performance under normal stocking (burned with no nitrogen
added) for the entire season. But for the period April 28 to Jduly 15
intensive stocking early was superior in rate of gain and gain per acre.

Pastures burned annually produced better range plant composition than
urburned pastures. The best range plant composition was on the pasture
intensively stocked early.

Introduction

Late spring burning has increased desirable warm season grasses in
Bluesten pastures and increased steer gains. Witrogen fertilization has
increased Torage production but also changed stand composition toward
cool-seasan, lower producing species and weedy forbs.

Experimental Procedure

We used six native bluestem pastures, totaling 328 acres., five miles north-
west of Manhattan in this study. All were managed the same as the
previous five yearsz. One burned, nonfertilized pasture, and one nonburned,
nonfertilized pasture have had the same management the last 28 years, to
study long tern effects. Burned pastures were burned April 26 this year,
and azmonium nitrate (34% nitrogen) was applied aerially April 28.

The pasture receiwving nitrogen was stocked at a heavier rate in an
attennt to eoualize forage utilization. Pastures grazed the entire
subimer season were stocked from fApril 282 to Sept. 30. The pasture
intensively grazed early was stocked from April 28 to July 15 at twice
the normal rate. Al1 were stocked with Hereford, Angus, some crosshbred
steers. and @ few idereford heifers averaging 538 los. randomly distributed
aniony the pastures. FEqual nurmbers of animals on each pasture were implanted
with either Kalgre or 5tilbestrol and scme weve reimplanted at mid-summer.
A11 were gathered the first of each wonth, penned overnight without feed

-1

or water, and weighed the next norning.
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plant census was taken by a modified step-point system in 2arly summer
an range sites of Toamy upland and breaks in each pasture. Perennial
¢rass, weeds, and brush remaining after grazing were estimated Dby clipping
15 randomly placed 1/10,000 acre nlote on loamy upland and breaks in each
pasture.

Results and Discussion

Long term annual burning {28 years) increased daily gain over other
treatments except intensive stocking, which produced gains not significantly
different. Hitrogen applied to a burned pasture did not significantly
affect daily gain but increased gain per acre from 74 to 107 1bs. because
of the increased stocking rate (2.2 acres per steer). Performance of
animals on the intensively stocked pasture did not differ significantly
from performance from normal stocking the entire season. But performance
was better on the intensively stocked pasture the first half of the
season. Usually performance declines during late season, but in 1977
daily gains in late seasons were good. Good rains prompted adequate,
green growing grass into September.

During spring burning, approximately 80 percent of the pasture stocked
intensively early burned compared with &0 percent or less of the other
pastures where grass was too sparse to carry the fire.

Pastures burned annually had better range plant composition than
unburned pastures did: best range plant composition was on the pasture
intensively stocked early (Table 11.2).

Most pastures were similar in herbage remaining after grazing but the
fertilized pasture had significantly less herbage remaining than other
pastures (Table 11.3].

Table 11.1. Effects on steer gains from burning and fertilizing
native bluestem pasture and from steocking intensively

early.
Daily gain Gain Steer
per per beores grazing
ctear, acres, per days per
1bs. 1bs . steer acre
Hot burned
28 years i 59 e 46
6 years 1.22% 57 3.3 46
Burned April 2B =
28 years 1.??b 81 3.3 46
10 years 1454}9"- 74 3.3 46
40 Th. N/facre 159 107 2.2 70
Intensively stocked o
April 28 to July 15 (78 days) fir i 75 ¥ 45
Stocked normally b
April 28 to July 15 (78 days) 1.49 35 M 23

a’”’c’drigurea with like superscripts do not differ significantly (P<.05)
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Table 11.2. Botanical composition (%) and basal cover (%) of
indicated plant species on loamy upland bluestem
range under indicated management. Data collected
in June, 1977.
Management
Not burned Burned April 26
Species 40 1b. Intensive

28 yrs. 6 yrs. 28 yrs. 10 yrs. N/acre stocking

Big bluestem
Bot. comp.
Basal cover

Little bluestem
Bot. comp.
Basal cover

Indiangrass
Bot. comp.
Basal cover

Sideoats grama
Bot. comp.
Basal cover

Kentucky bluegrass
Bot. comp.
Basal cover

Sedges
Bot. comp.
Basal cover

Perennial forbs
Bot. comp.
Basal cover

17.9 17.4 25.4 25.7 24.7 30.6
0.99 1.44 1.68 1.56 1.48 1.67
7.9 18.9 15.3 14.4 5.4 10.8
0.44 1.56 1.01 0.87 0.32 0.59
9.8 7.8 12.4 11.0 7.9 19.1
0.55 0.64 0.82 0.67 0.48 1.05
7.8 3.8 8.9 11.8 8.4 6.8
0.43 0.31 0.59 0.72 0.50 0.37

27.9 17.9 3.0 5.7 2.5 3.8
1.55 1.48 0.20 0.35 0.15 0.21
7.7 11.8 7.6 7.4 13.8 5.0
0.43 0.97 0.50 0.45 0.82 0.28

11.0 11.0 15.1 13.9 14.4 10.3
0.62 0.93 1.01 0.83 0.86 0.54

Table 11.3. Grass and forbs dry matter (1b./acre) remaining
after grazing under indicated management. Data
collected in October, 1977.
Loamy upland Breaks
Management Grass Forbs Grass Forbs
Not burned
28 years 2414 396 1626 821
6 years 2106 398 2069 170
Burned
28 years 1912 392 1890 379
10 years 2057 145 1952 101
40 1b. N/acre 1319 507 1078 789

intensive stocking 1736 v 157 1859 264
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E Results From One and Twe Implants Compared
with Yearling Cattle on Summar Pasture
@ Richard Pruitt, Arnold Fleck, E. F. Smith,
Larry Corah, and Clenton Owensby

Summary

Reimplanting Ralgro in mid-July after implanting in late April did
not improve daily summer gains compared to a single implant.

Introduction

Growing cattle on summer pasture have consistently shown a gain
response to such implants as Diethylstilbestrol (DES), Synovex, and Ralgro.
This trial was planned to see if a second implant in mid-summer would be
desirable.

Experimental Procedure

be implanted 83 yearling, Hereford, Angus, and crossbred steers with
Ralgro (36 mg.) on April 28. On July 15, 44 steers were veimplanted. All
cattle grazed native bluestem pasture from April 28 to Septemher 30, 1977
(1585 days) Weights were taken in the morning after cattle were penned
without feed or water overnight.

Results
Results of the trial are reported in Table 12.1. Reimplanting with

Ralgro in mid-summer after an initial implant in spring did not significantly
improve weight gains.

Table 12.1. Results from one and two jmplants compared
with yearling steers on summer pasture.

apring
and mid-
Spring SLURme
Wo. cattle 39 44
Starting wt., Ibs. 552 544
Final wt., 1bs. 785 779
Lbs. gained 233 ! 235 1
Average daily gain 1.50 1.5¢

lFigures for ADG with the same superscript do not differ
significantly (P<.10).



E Feeding Monensin to Yearling Cattle on Summer Grass

@ E. F. Smith, Richard Pruitt, Jack Riley.
Larry Corah, and Clenton Owensby

summary

The fzed additive, Monensin, was self-fed in a feed block to vearling
cattle on summer pasture. Consumption of the block (0.29 1b. daily)
supplied 116 mg. of Monensin daily, which failed to improve the catile's
performance.,

Introduction

During the 1976 summer, Monensin was included in a feed block and
offered free choice to vearling steers grazing summner bluestem pasture.
The gain was 0.28 1b. more per steer daily corpared to other steers
receiving a feed block without Monensin.

This experiment repeated the 1976 trial.

Experimental Procedure

We randomly allotted 35 Hereford, Angus, and crossbred steers into
two groups with one Hereford heifer in each group. Hali the animals ip
both groups were implanted with Ralgro; half, with 30 mg. Stilbestrol.
and each group grazed a 60-acre native bluestem pasture from fApril 27 to
sentember 30. 1977. They had available in covered hoxes commercial feed
blocks* composed primarily of cane molasses: soybean meal, 20%; salt,
16-20%; and other feed ingredients. One group had Monensin added to tne
feed block at 400 mg. per pound. A1l animals were gathered the first of
each manth, penned overnight without feed or water, weighed the next
morning, and rotated between pastuvres each renth.

Results and Discussion

Gain was the same for both groups: average fteed block intake was
the same, 0.29 1b. per head daily, or 116 mg. of Monensin per head daily.
We cannct explain the difference in performance during the 1976 trial
iwWhen gain was increased with Monensin} and this trial. Late sunner
gains in 1977 were better than usual due o late sunmer rains,

1

Feed blocks suppiied by A. E. Staley Mfg. Co., Decatur, IL, whose support
15 greatly appreciated.
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E Wheat. Barlay, and Qat Silages for Beef Cattle

@ Keith Bolsen and Jim Ditjen

Wheat, barley, or oat silages can provide excellent alternatives to
corn and sorghum silages for beef cattle.

After six vears of research and practical experience with cereal
silages, we believe the folleowing conclusions or recommendations can be
made

L. Harvesting and feedinyg cersals as silage produces more beef

per acre than grain.

2. For the best silage, ensile cereals at 60 to 65% moisture.

3. fe cereals mature frow boot to dough stages, silage yield
increases but silage crude protein decreases.

4. Harvest cersals in the riid-dough stage of maturity for maximun:

TOM and beef production per acre.
Winter wheat, winter barlev, and spring ocats have similar
dough-stage silage yields--6 to 8 tons per acre.
6. Cereal silages are usually about 2 percentage units higher
irn protein than corn or sorghui sjlages.
When fed to growing cattle in high silage rations
7. Barley and corn silages are about egual in feeding value.

n

2. Wheat silages support about 80% the level of performance
of corn silage.
9. The higher the grain content of wheat, barley, and oat

silages, the hignerthe silage feeding value.
When fed to finishing cattle in high grain rations
10. Hheat and corn silages suapart similar feedlot performance.

Feeding Value of Wheat, Barley., Jat and Corn 3ilages for Beef Cattle

Wneat, barley, pat, and corn silages were fad to steers in sevan
trials for the past five years {(Prog. Rpt. 210, 230, 262, and 291, Kansas
figr. Expt. Sta.). The forages were whole plant and had been harvested in
the dough stage except as indicated. Silage was made in concrete silos
(10 % 50 feet). UWhen necessary, water was added to provide a moisture
content of at least 60% in the ensiled forage. Cereal silage varieties
included saft red winter, awnless wheats, Blue Boy, Blue Boy Il, and
Arthur; hard red winter, awned wheats, Parker, Eagle and Sage; winter,
awned barleys, Paoli and Kanby, and spring pats, Trio and Lodi.

Growing Rations

In the five growing trials, steers were fed to appetite twice daily
a ration of 86% silage and 14% supplement (on a dry-matter basis}. Ratiens
were fed fiwve successive falls and winters,
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Trial 1, 63 Angus steers (average initial weight, 516 pounds),
1972-73. .

Trial 2, 126 Hereford, Angus, and mixed breed steers (average initial
weight 586 pounds), 1973-74.

Trial 3, 120 Hereford steers (average initial weight, 588 pounds),
1974-75.

Trial 4, 74 mixed breed steers (average initial weight, 666 pounds),
1975-76.

Trial 5, 108 Hereford and Angus steers (average initial weight, 640
pounds), 1976-77.

Each year the steers grazed native bluestem range for five months
before being put on the silage rations. Results are summarized in
Table

In all five trials, steers fed corn silage gained faster and more
efficiently than steers fed any of the wheat silages. In trials 2, 3,
and 5, steers receiving corn silage outperformed those receiving barley
silage, but in Trial 4 gain and efficiency were slightly better for
steers fed barley silage.

In Trial 1, steers fed Blue Boy wheat-head silage consumed more feed
and gained faster than did steers fed Parker wheat-head silage.

In Trial 2, Paoli barley silage, Arthur wheat silage, and a mixture
of equal parts corn silage and Parker wheat-head silage produced similar
performances. Steers fed Parker wheat silage or Parker wheat-head silage
gained the slowest, consumed the least feed, and tended to be the least
efficient.

In Trials 3 and 5, steers fed barley silage outperformed steers fed
any of the wheat silages. In Trial 3, steers fed Blue Boy II wheat
silage gained slower and less efficiently than did steers fed either
Arthur or Eagle wheat silages. In Trial 5, steers fed Arthur or Sage
wheat silages performed similarly.

In Trial 5, steers fed Trio or Lodi oat silages had the lowest
performance. They consumed about 10 pounds less wet sijlage daily and
gained 1.0 to 1.5 pounds less per day than did steers fed corn, barley or
wheat silages. Droughty weather in mid-June caused very low grain content
of the oat silages and undoubtedly contributed to their poor showing in
Trial 5,

Feeding values of cereal silages were established from the rate and
efficiency of gain results presented in Table 13.1. When corn silage was
given a value of 100 (Table 13.2), barley silage rated 92 to 110; wheat
silage, 64 to 96, and oat silage, 46 to 50. Because of its higher grain
content, higher digestibility, and greater' consumption barley had superior
feed value to wheat.

Wheat varieties differ in feeding value. It is not a simple difference
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of hard red winter versus soft red winter or awned {bearded) versus awnless
(no beards). Differences exist among hard red winter, awned varieties.

For exampie, Fagle has & higher feeding value and is consumed in greater
amounts than Parker. Likewise, in the awnless soft red winter, Arthur has

a higher feeding value than Blue Boy 1I. One reason for the differences
may be that grain to forage ratios differ among wheat silage varieties.

Finishing Rations

Twa finishing trials were used to compare wheat silage and corn silage
as sources of roughage in feedlot rations.

In Trial &, 60 Angus, Hereford, and crossbred yearling steers {average
initial weight, 724 pounds) were fed corn silage or Parker wheat-head
silage 123 days during the winter and spring, 1973. Each silage was fed
at 10 and at 20% of the ration on a dry matter basis. Grain in the rations
was equal parts of dry rolled corn and steam-flaked milo.

In Trial 7, 40 yearling crossbred steers (average initial weight, 864
pounds ) were fed corn silage or Eagle wheat silage during the winter and
spring of 1976. Each silage was fed at 13% of the ration on a dry matter
basis. The grain in the rations was either dry rolled milo or high-
moisture milo.

Results are summarized in Table 13.3. In Trial 6. steers fed corn
silage or wheat-head silage had similar performances. However, in Trial
7, corn silage supported a slightly faster and more efficient gain than
wheat silage. In neither trial were dressing percentages, carcass
gualities., or yield grades affee«ted by silage treatment.

Tips for Making and Feeding Cereal 5ilage

Preserving maximum nutrients per acre from cereal silages requires
careful forage and silc management. These six recommendations are based
on aur eXperisences:

1. Harvest in the dough stage.

Chop fine, using a recutter screen or short-length cut.
Ensile at about 65% moisture, adding water or a wetter
forage if necessary.

Fi1l the silec rapidly.

. Pack well to exclude air.

Cover and seal the surface to reduce spoilage,

thin &= L M

Optimum silage harvest time is shorter for wheat, barley, or oats
than for corn or sorghum. Harvesting at the dough stage, a critical 10 to
14 days, requires good management. It may help to start early when
maisture is 65 to 70%, so harvest does nct extend beyond the dough stage
of maturity. As harvest draws to a close, the drier forage may require
that water be added or that a wet forage, like direct-cut alfalfa., be
blended with it at the silo.

Usually harvest must begin early in the dough stage or even the ]ate
milk stage to ailow harvest to be completed during the optimum stage. Rain
may delay harvest, which is another reason to start early and "make silage
while the sun shines.,"



46

sut as cereals mature, moisture decreases rapidly. Start adding
water to the forage when it drops below 60% moisture, usually about the

mid-dough stage. How much water to add or whether to add any depends on
type and size of silo.

A 50 to 65% moisture content in the ensiled material is desirahble
for most silos. However, large upright, concrete silos: horizontal
trench and bunker silos, or oxygen-limiting silos may permit B0 to &0%F
impisture cereals to be ensiled satisfactorily.

Despite their slightly lower feed values., wheat and barley silages
contain more protein and require less supplementation tham corn or sarahum
silages. Although wheat, barley, and oat silages vary more in protein
than corn or sorghum silages, under proper fertilization and a normal
growing season, it would be reasonable to expect 9 to 11 percent protein
in whole-plant dough cereal silages. That weans much less supplemental
protein in beef growing rations. For example, if a growing ration required
12.5 percent protein and the cereal silage supplied is 10.5 percent
protein, supplemental protein costs at $8 per hundred-weight soybean meal
and 34 per hundred-weight milo would be about 13 to 14 cents per day.
Supplemental protein costs for corn or sorghum silages containing only 8
percent protein would be 17 to 18 cents per day. In any event, it is

important to take a protein analysis of each silage before feeding it in
growing rations.

Tabie 13,1. Performence JF y-awing stears fed whest, barley, oat, or corn silage.

ESREE TERgL EE Ty T Havly Tced

ged/TE, gein, TiTace OF 55 lage  Foraoe aarvess
: i 'l 1 Tk 1 & CRY Il date
i A jrtuka, ibs, R ) LFY
— S R T P12% avs] T9TE-T3
Corn T T S R 8.1 3.4 8.7 REGeN
fluva Boy wheat-head® “:; 14.¢ E: _-;:5 %ig :]:J; g‘
T -head 1 1.4 0.8 6. 3.

S S " yriat 2 1100 days) 1973-74 _ ?
Coarn B R S e s Y R a9 2.3 REEE
Barle :, 7.4 7.7 32,9 5.5 dune 1
I‘-"Fi'm{ whneat b 7.4 5.5 ?ch' E:':' ~.'.uf1'? 4
Packer wheat 7 50 14.7 9.6 34.6 1.4 June
Parker wheat-hzad éj; %:32 gz £1.2 :f_ .,...::ﬂ._i
i 4. wheat-head 0 ; 3l o
Corn + Marker whea Trixl 3 (80 deyvs) 107£-78 i
Corn SR E -8 45 9.1 T
Barley = &) 7.5 6.9 1.8 12.0 Moy 29
Frehur wheat 193 15.0 .o 22 M2 e s
Elﬁ“?’aﬁ:elﬁi whest ; h; E‘-E ES 343 G.E June 5
B Trizl 4 (57 days) 1975-76 »
Carn TR 1E.R Tl 37.8 7.8 fug. 2
Garie 2.70 18,9 7.0 35.3 11.5  Jure 4
f.!"t!‘lu{ wheat A 18.3 7.9 16,9 10,8 J'.JI!':E' _1:;1-
Eagle wheat 2.1 16,49 el i7.8 }g -.}J;i ir
Eaale wheat-milk stzge 1.97 16.0 _ 8.2 33,8 5.5 June 5§

Trial 5 (89 days) 1976-77 - .
Corn - L] 7.E 3.z B.3 Py, ;El
E;ﬁrtln-,r 2.3 9.5 R.d 357 q.0 June ‘f
Arthyy wheat 2,06 18.7 9.1 39.2 iz June
Sage wheat 158 15.2 6.8 61,2 83 June 9
;rgrz aafs i.09 14.6 13.5 k1 12,8 'JL:TE' 1
Lodi oats 152 14.7 14.5 112 0.1 July 2

1 9038 dry matter basis.
Upper i of plani.
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Table 13.2. Relative feeding values of wheat, barley,
and corn silages.?

Eelative value,

Silage corn silage = 100
Barley (dough stage) 98" (range: 92 to 110)
Wheat (dough stage) 81° (range: 64 to 96)
Oats (dough stage) 43d {range: 46 ta 50)

e

aFEEding values established from rate and efficiency of oain
data in the feeding trials.

bFnur barley sélages in four trials; “twelve wheat silages in
five trials: “two oat silages in one trial.

Table 13.3. Performance of finishing steers fed corn or wheat

silages.
| ﬂwg. daily rDai1y feed Fgedf]b. 1
S5ilage gain, 1bs. intake, 1bs. gain, lbs.
Trial 6 (123 days) 1973
10% corn silage 2.40 17.4 L0
20% corn silage 2.68 18.6 6.96
10% Parker wheat-head silage 2.54 18.2 T3
£0% Parker wheat-head silage 2.47 158.6 Firsa g
e Trial 7 [82 days) 1976
Corn silage 2.60 20.5 7.99

Eagle wheat silage 2.4] 20.9 8.76




Jim OlItjen, Keith Bolsen, and Walter Moorel

Forage and Grain Yields and Forage Composition
of Barley, Wheat, and Oats

Summary

We harvested barley, wheat and oat varieties at the dough stage.
Average yields in tons of 65% moisture forage/acre were 9.3 (barley),
10.2 (hard wheat), 9.5 (soft wheat), and 10.0 (oats). Barley variety
yields varied most because of winter kill. Barley forages were the most
digestible; oats, the least digestible. Crude fiber and grain contents of
the forages were highly correlated with digestibility.

Barley yielded highest in digestible dry matter, but hard wheat
yields were more consistent from year to year.

Introduction

Barley, wheat, and oat forages are potential livestock feeds.
Cereals harvested as whole-plant hay or silage usually yield more dry
matter than grain harvest or pasture grazing yields. Under some economic
conditions cereal forage is more profitable than cereal grain. Previous
KSU research has shown corn and barley silages about equal in feeding
value, with wheat silage worth somewhat less. We harvested the cereal
silages at the dough stage of maturity for highest TDN yield per acre.

Here we used barley, wheat, and oat varieties common to Kansas and
determined forage dry matter yields, forage composition, grain yields, and
in vitro digestibilities.

Experimental Procedure

Three field experiments were conducted at the South Central Kansas
Experiment Field, Hutchinson, in 1975, 1976, and 1977. Plot areas
received 32 Ib. nitrogen and 40 Ib. phosphorus per acre each fall before
seeding.

Winter barley varieties were Paoli and Kanby all three years;
soft red winter wheat varieties were Arthur-71 all three years, plus
Blue Boy Il in 1975 and Abe in 1976 and 1977; hard red winter wheat
varieties were Eagle and Sage all three years; and spring oat
varieties were Pettis and Lodi in 1976 and 1977. Barley, wheat, and
oat varieties were seeded at rates of 90, 75, and 60 Ib./acre,
respectively. Planting dates for barley and wheat were October 2, 1974,
October 2, 1975, and October 13, 1976; planting dates for oats were

1Department of Agronomy.
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March 19, 1976, and March 2, 1977. Varieties were replicated four times.

Forage harvest was at the dough stage (Table 14.1). Plants were
hand-harvested by mower clipping a 60-square-foot area of each plot.
Dry matter, proximate analysis, Van Soest fiber analysis, and in vitro
dry matter digestibility were determined for each variety. Grain yields
were measured from three, 12-square-foot areas of each plot.

Results

Forage and grain yields (Table 14.2) are tons of 65%-moisture forage
per acre, and bushels of 12%-moisture grain per acre. Overall forage
yields show hard wheat or oats yielded more forage than barley or soft
wheat (P<.05). Yields in 1977 were less than in 1975 or 1976 (P<.0l).
Difference in variety yields were not consistent. For example, Kanby
barley yielded more than 10 tons/acre in 1975 and 1976, but only 6.8 tons
in 1977 because an extremely cold winter reduced the stand. Grain yields
were highest for barley and lowest for oats. Grain contents (DM basis)
were 45.6% for barley, 29.7% for soft wheat, 32.1% for hard wheat, and
20.2% for oats.

Table 14.3 shows forage crude protein, crude fiber, and in vitro dry
matter digestibility averaged over years for each variety. The crude
protein values are about 2% lower than for similar forages machine-
harvested. Oat forage protein, although higher on average, varied more
and was lower than barley forage protein in 1977. Variation between
varieties was small. Crude fiber values were lowest for barley and
highest for oats. Wheats were intermediate in crude fiber; soft wheats
had less than hard wheats. Crude fiber values of barley and wheat tended
to be less when forage yields were highest. In vitro dry matter digesti-
bility was highest for barley. Paoli barley was consistently more
digestible than Kanby barley (62.7 vs. 59.9%). Other varietal differences
were less pronounced, except for low digestibility of Blue Boy Il one year.
Soft wheats tended to be more digestible than hard wheats, but both were
more digestible than oats. In vitro dry matter digestibility, the best
measure of feeding value in these experiments, is inversely related to
crude fiber with a correlation of r = -.83. Crude protein content did
not affect (r = -.13) digestibility. Higher grain content of the forage
also is associated with increased digestibility (r = +.64).

Digestible dry matter yield per acre (IVDMD x forage dry matter
yield) is shown for specie and year in Figure 2.1. Year affected ranking
of species, with barley yielding highest in 1975 and 1976, but lowest in
1977. Hard wheat digestible dry matter yields were the most consistent,
and exceeded soft wheat yields in 1975 and 1977.



Table 14.1. Dates of forage harvests.

Specie 1975 1976 1977
Barley May 26 May 20 Nay 23
Wheat June 5 June 4 June 1
Oats, Pettis -- June 16 June 10
Oats, Lodi -- June 22 June 20

Table 14.2. Forage and grain yields of barley, wheat, and oat varieties.?!

Specie and 1975 1976 1977 Average
variety Forage Grain Forage Grain Forage Grain Forage Grain
Barley 9.3 71
(3408
Paoli 9.4 85 9.8 66 8.6 66 Ibs.)
Kanby 10.3 79 11.1 79 6.8 48
Soft Wheat 9.5 50
(3000
Arthur-71 8.5 46 10.6 56 9.0 47 Ibs.)
Blue Boy 11 10.3 49 - - - -
Abe - - 10.3 55 8.5 49
Hard Wheat 10.2 44
(2640
Eagle 10.6 42 9.8 41 9.7 46 Ibs.)
Sage 10.5 44 10.8 51 9.6 37
Oats 10.0 50
(1600
Pettis - - 10.7 73 9.6 53 Ibs.)
Lodi - - 9.2 35 10.3 39

lForage yields are in tons of 35% DM forage per acre; grain yields in
bushels of 12%-moisture grain per acre (barley, 48 Ibs./bu.; wheat, 60
Ibs./bu.; oats, 32 Ibs./bu.).
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Table 14.3. Crude protein, fiber and in vitro DM digestibility of
barley, wheat, and oat forages.

Specie and Crude Crude In Vitro DM
variety protein fiber diestibility
% % %

Barley

Paoli 7.5 23.6 62.7

Kanby 7.1 26.1 59.9
Soft wheat

Arthur-71 6.5 26.6 56.1

Blue Boy 11 6.6 28.8 50.5

Abe 7.2 24.8 58.2
Hard wheat

Eagle 6.4 29.6 55.9

Sage 6.5 31.0 56.4
Oats

Pettis 8.2 31.8 50.8

Lodi 8.6 34.8 50.1
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Fig. 2.1. Digestible DM yield of barley, wheat, and oat forages.
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E Milo Stover, Forage Sorghum, and Protein

Levels Compared for Growing Calves
W Keith Bolsen, Jim 0ltjen, and Harvey Ilg

Milo stover silage, baled milo stover or forage sorghum silage was
fed in 10, 12, or 14% protein rations to 120 calves in a 95-day growing
trial, Uecemper 9, 1976, to March 14, 1977,

Calves fed forage sorghum silage outperformed those fed milo
stover silage or baled milo stover. Ensiled and baled milo stover
supported similar performances. Calves fed 10% protein gained slower
and less efficiently than those fed 12 or 14% protein. Observed gain
and efficiency for a raticn containing equal parts of mile stover silage
and forage sorghum silage exceeded predicted gain and efficiency by 7.8%
and 15.4%, respectively.

Introduction

Milo stover and forage sarghum silages were compared in four
previous heifer growing trials at this station (Prog. Rpt. 210, 230,
262,and 291, Kansas Agr. Expt. Sta.)}. Results show: (1) growing calves
fed milo stover silage should gain about 1.0 1b. per day and require 10
to 14 1bs. of dry matter per 1b. of gain, {2) milo stover silage has a
feeding value of 63 to 67% that of forage sorghum silage, (3) milo
stover silage is a better feed for growing calves fed in combination
with forage sorghum silage than when fed alone, and (4) supplying supplemental
protein 1s a large cost in milo stover silage rations because the stover
usually contains so little protein.

Thnis trial was to verify previous results from feeding a combination
of milo stover and forage sorghum silages, to compare ensiled and dry-
baled milo stover, and to evaluate three levels of supplemental protein in
milo stover growing rations.

Experimental Procedure

Shown below are the four forage treatments and three protein levels
compared in the $5-day growing trial {December 9, 1976, to March 14, 1977).

Forage treatment Protein, & of the ration
Milo stover silage [(MSS) 1, 12, and 14
Saled milo stover (BMS) 10, 12, and 14
Forage sorghum silage (FS5) 12

L MSS + % FSS 10 12, -and 14
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One hundred and twenty calves (91 heifers and 29 steers) averaging
462 1bs. were allotted by breed, sex, and weight into 20 pens of six
calves each. Breeds included Angus, Hereford. Angus x Hereford, and
Heraford x Simmental. Two pens were assigned to eacn of the 10 rations.
Compositions of the rations are shown in Table 15.1. A11 rations were
formulated on a fixed percentage basis to be equal in minerals, yitamins,
and additives., and all were mixed and fed to appetite twice daily.

5811 calves were fed the same amount of prairie hay for 5 days before
initial weighing and the same amount of experimental ration for 2 days
before final weiching. All feed and water were withheld 16 hours Lefore
weights were taken.

Forage sorghum was a high-grain variety harvested in the dough-stage
at 68 to 70% moisture. Milo stover was from dry-Tand milo and the grain
had been harvested about 20 days before stover was harvested. The forage
sorghum and milo stover silages were stored in concrete siles (10 ft,

% 50 ft.). The baled wilo stover was swathed and field-dried before
baling in large rectangular and round bales about 1500 to 2000 1bs. each.
Milo stover silage was about E5% moisture at harvest; baled milo stover,
about 30 to 35% moisture at harvest. Some heating cccurred in the bales
nut mold and visual deteriaration were not excessive. The baled stover
was processed in a tub grinder before being fad.

Dry matter (%), crude protein (%, DM basis), and crude fiber (%, DM
basis). respectively, for the three forages were: 36.%, 4.3, 32.8 for
milo stover silage; 71.6, 3.6, 35.4 for baled mile stover, and 31.9,
5.2, 23.7 for forage sorghum silage.

Performances of calves fed each ratien are shown in Tablel5.2 .
Forage sorghun silage (12% protein) supported faster and more efficient
gains than the 12% protein rations of the other three forage treatments.

Performances of calves fed milo stover silage, baled milo stover, or
MSS + FSS average across protein levels are shown in Table 15.3. Calves
fed MSS + FSS gained faster (P<.05) and more efficiently (P<.05) than those
fed milo stover silage or baled mile stover. Ensiled and baled stover
supported similar performances although feed intake was higher (P<.05)
for milo stover silage than for baled milo stover.

Performances of calves fed each protein level averaged across forage
treatments are shown in Table 15,4 Calves receiving 10% protein gained
slower (P<.05) and less efficiently (P<.01} than calves receiving 12 or 14%
protein. Performance was similar for the 12 and 14% protein rations.
There were no interactions between forage treatment and protein level.
However, the milo stover silage and baled milo stover rations gave more
response to additional protein than did the M55 + F35 rations, Daily
feed costs and feed cost per 1b. of gain can be estimated for calves fed
each level of protzin. When the price of soybean meal is Tow compared
with the price of grain, the economic advantage of feeding 12 or 14%
protein is greater than it is when the price of soybean meal is high
compared with the price of grain.
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Observed gains and feed efficiencies for the 100% MSS (12% protein)
and 100% F55 (12% protein) rations were used to calculate predicted gain
and efficiency for the 50% MSS + 50% FSS (12% protein) ration (Table
15.5 ). Observed gain exceeded predicted gain by .10 1b. per day or
/.85, and observed feed efficiency exceeded predicted efficiency by 1.86
Ibs. of feed per 1b. of gain or 15.4%. These results agree with results
from two previcus trials at this station that showed 10.7% improved gain
and 12.8% improved feed efficiency by feeding combinations of milo
stover and forage sorghum silages.

Table 15.1. Compositions of rations and supplement used to compare
milo stover, forage sorghum, and protein levels.

Hatiansl
50% MS5

[ngredient 100% MSE 50% F5S 100% FSS 100% BMS
Mile stover silage £3:0 36.5 - 4
Forage sorghum silage -- G5 73.0 -
Balad milo stover - -- - 73.0
Mila + soybean meal

cancentrate 22.08 22.04 22.0 22 .pa
Supnlement 5.0 5-:0 5.0 5.0

by on A 100% iy makter Basts.

2Lle. per ton, air-dry basis: rolled milo, 1675; dicalcium phosphate, 122;
limestone, 50, salt, 100; fat, 20; trace minerals, 5; antibiotic, 23, and

[

vitamin A premix, 5.

Ratio of milo and soybean meal adjusted to provide 10, 12, and 14% protein.

Tadle 152 Perforaznsar of seiwes fed tre 10 w=atdcss far the 95-dey rrial, Degerner 9, 1974, Lo
biEvan N4, ER77
Forega. Trantrent sot prbteins® -
T HES R Y = T
ite e e 1 e 3 12 ia 1z iz i
e HE I8 12 1 Iz iz i e 14
T Tik GEG e a7 57 =0 SE4 S84 7 aEh L]
bs £ S 539 5458 -l Lo 50U E SER San
wiootez2l gain, les il i1z 22 g1 Eb a4 2i i ial 139
Awg, caily gain, los. e o | .78 BT LBs D gl JER 1.25 1.3 1.4/
L=l [ e A u) - Uk 5
Frr e s e [1eE s 2 e e &= = 620 5. 584
S - 7 4,67 5.53 -- -- - 520 5,44 E.A%
LG = -- -- - a.77 9. .35 .07 =
11 1,59 A - ] e a 1.7 g1 ==
N 156 Py oo i.ig 2.30 2,74 1.42 2,138 3.0
¥5 o7 .Ba = .80 LG4 BZ i ST .7a
E.0% 151 13.25 13 .27 g B Endl 12,43 14,23 La., 07 EL03
Faad/ 1, of gate; 1he,” .98 1By 5210 13aE PR 4y 1478 11.43 .25 IDLEG

LR ary rantes Dastis.,
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Table 15,3. Performances of calves fed forage treatments: MSS, BMS,
or M55 + FS5S.

Forage treatment
Item M5S M WSS ¥ F5S
No. of calves ; 36 36 56
Avg. daily gain, 1bs. : 86> a1° 17367
Avg. daily feed, 1bs.l 13.24° 12.42¢ 14.44°
Feed/1L. of gain, 1bs.’ 15.60° 15657 10.66°

llﬂﬂﬁ dry nztter bLasis.

a*b’chana 1n the same row with different superscripts differ significantly
<.05).

Table 15.4. Perfornances of calves fed the ihree protein lzvels.

Protein & .
1ten 10 1z 14
Ha. of calves 36 36 3G
ol a
fvg. doily gain, ibs. .ug” 1.05 1.09
. . 1
Mg, dadiv feed, 1bs. :
~orads. 9,66 9.76 9,87
YR ES i85 Fis -—
soyvhnon mew 1.45 ?‘E? 2.9?
sunherzanl il L7 67
L B e Taay 13,51
S i = o
Poedfilh. of dada, Tis. 15,660 13, 4] 17.94

100% ary maiicy basis.

a’bﬂeunz in the same row with diflerent superscripils differ sianificantly
(P<.05);
C’dHaaHﬂ in the same rvow with difierent sunorseripis diffor significantly

(I'<.01).
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Table 15.5. Observed vs. predicted rates and efficiencies of gain
by calves fed 100% MSS, 50% MS5 + 50% F55, or 100% FS5S.

Ration
ROk M55
[ tem 100% MSS 508 FS5 100% FSS
Ho. of calves 12 12 12
fvg. daily gain, 1bs.
chserved 87 1,38 1.68
predicted -- 1.28 --
improvement, 10bs. +.10
improvement, % +7.8
Feed/1b. of gain, 1bs.
ohserved 15.21 10.24 8.98
predicted 12, 10
improvement, Ibs. -1.86
improvement, % +15.4

lﬂbsarved minus predicted,

=

e
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m Protein Supplesentation for Cows

dintered on Milo Stubbie

@ 2135 jas Mckee, Evis Kimple, and Larry R. Lorah

o

Surmary

Cows in mid-to-late gestation gained significantly (F=.058) more while
grazing 1ilo stover supplerented on alternate days with 4 1bs. per head of
2 natural nrotein than cows with ne protein supplement. Although protein
supplementation stinulated extra cain, the cows receiving no protein
supplement gained weight and maintained adequate condition far rmid-to-late
gestation. When guality and quantity of milo stover are satisfactory,
satisfactory performance can he acheived by cows in mid-to=-late gestation
without supplemental nrotein.

MHilc stever is economically important to cow-herd operators. Frevious
racparch at 15U has shown that pregnant cows can maintain weiuht while
grazing standing rilo stover with no supplerentation other than salt or
sineral. This study further evaluated the need for and benefit from
feediny protein supplement to pregnant cows grazing milo stalks.,

Forty mature llereford and Simmental x Hereford cows in nid-to-late
gestation were allotted into 4 groups by weight, condition scare, breed,
and calving date. All groups grazed milo stover. Two groups received 4
Ibs. of a 16% natural protein supplement on alternate days, 2 groups did
not receive protein supplement. The 2 groups receiving protein supplement
each had 15 acres of milo stover; the 2 nonsupplerented groups pach grazec
20 acres of mile stover, Estimated stover yields were Towest in the en-
acre fields.

The 6i-day trial began December 2, 1276, and ended February i, 1977.
The cows were scheduled to start calving March 1, 1977. Al11 cows had
access to a 50% dicalcium phosphate, 50% salt mineral mix. Cows received
wheat straw 17 days when snow reduced grazing.

.

Results and Discussion

Milo stover analysis, 164 natural nrotein supnlement formulation, and
cow perforance are presented in Tables 16.1, 16.2, and 16.3.

Cows supplermented with 16% natural protein while grazing milo stover
gained nriove (F<.05) than cows not supplernentad. Protein did not affect
condition score.



59

Milo stover appeared to be excellent in quality. Although cows on
protein supplement gained significantly more than cows not supplemented,
those not supplemented exceeded required gains. The results indicate
that when milo stover is of excellent quality cows will perform
satisfactorily without protein supplementation.

Table 16.1. Analysis of milo stover winter grazed by pregnant cows.

Praotein
Acid insoluble
Cruda Crude  Ether detergent in hot
protein  fiber extract Ash fiber water Calcium Phos.
_ & dry matter basis -
Milo stover
(15-acre fields)
Leaves 4.4 32.9 2.0 17.1 66.9 2.6 .56 .14
Stalks 3.4 34.3 1.4 12.3 56.0 1.6 .30 .10
Milo stover
{20-acre fields)
Leaves 6.4 33.4 2.0 12 .6 B?.2 3.6 .Eh A8
Stalks 5.1 36.5 T 10.5 50.9 el 41 |
Table 16.2 Formulation of 16%
natural protein
supplement.
Ingredient % as-fed
soybean ol meal 15.0
Milo, rolled 54.9
Molasses 7.5
Vitamin A premix .1
Dehydrated alfalfa 20.0
Dicalcium phosphate 2.6
Pellet binder .05
Table 16,3 Performance of pregnant cows grazing milo stubble.
Mo. Initial wt. Initial ,Wt. gain Condition
COWS 1hs. condition™ 1bs. change
16% natural protein 19 1010 5.17 1135 .45%
Mo supplement 21 1080 5.60 760 342

lScorea based on a scale of 1-10: 1l=svery thin, 10=very fat.

a’bHeans with different superscripts differ significantly (P<.05).



E Sddangrass, Seorghum-sudan, Foraae Sorghuws, and
Corn 5ilages and Three Protein Levels
@ for Growing Yearling Steers

William Thompsen, Jim Oltjen, Keith Bolsen,

@ Harvey I[lg, and Jack Riley

SUary

Sudengrass, sorghus-sudan, forage sorghum, and corn silages were full-
Ted to yearling steers for 70- or 9.-day growing periods. For both periods,
steers fed corn silage outperformed steers fed any other silage. In the
f0-day period silages from both sudangrass and sorghum-sudan cut at 45-
and bO-inch plant heights, respectively, supported performance similar to
forage sorghwi silaga. For both periods steers fed sorghun-sudan (dough)
silage gained slowest and least efficiently.

~or the 91-day period, rations contairing 12.0% crude protein
uppcr,e; et tAr perfermance than rations containing 10.5 or 0% prntE1n and
10.5% protein rations supported hetter performance than 9% protein rations.

[rtroduction

Sudangrass ahd sorghur-sudan are surmer annuals comeonly used for mid-
to-late sunier grazing in Xansas. They might be harvested for nay or
silage but few data concerning their faeding value or effects of di fferent
naturity stages on cattle performance are available.

Inforration on adding or reducing proteir in growing and finishing
cattle rations is needed because protein prices fluctuate widely.

ihese trials evaluated varicus protein levels in growing cattle rations
and cotparec sudangrass and sorghuii-sudan silages with forage sorghum and
corn.silages for growing cattle.

_xperimental Frocedure

Five silages were harvested and ensiled in the surser of 1977.

Silage and waturity darvest dates

Corn (hard-dent} August 4 and 5

Sudan (wegctatiue—iﬂ inches] July 18, fugust 9, September 9
sorghdia-sudan (vegetative-60 inches) July 20, September 7
Sorghu-sudan {dough) Septerber 8

Forage sorchurr (dough) October 2

Corn, sorghus-sudan (dough}, and forage sarohum were divect cut:
sudangrass and sorghuni-sudan were harvested in queta+“ue arowth at
aporaxinately 45 arﬂ 60 inch heights, respectively, after they were field-
wilted to 65 to 70% moisture. Cultivars were N Trudan-6 hybrid sudangrass
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Dekalb 7+ sorghum-sudan, and Dekalb FS 25_ + forage sorghum. All forages
were ensiled in concrete silos. c

Seventy-five mixed breed yearling steers averaging 765 pounds were
used in & trial beginning October 12, 1977, to compare silages and protein
levels on steer performance.

Each silage was fed to three pens of five steers each in fixed
percentage ration containing B&¥ silage, 12% wilo-soybean meal, and 4%
supplement112 (dry-matter basis].

One of three protein levels (9, i0.5, and 12%) was assigned to each of
three pens by adjusting amounts of milo and soybean meal fed. Sudangrass
and sorghum-sudan {60 inches) rations contained about 12% nrotein---crude
protein content of these silages was too high to be used in the protsin
compariscns. Also, steers fed sudangrass and sarghur-sudan (60 inches)
were weighed off test after 70 days when the supply of those silages ran
aut. The other three silages were fed 21 days longer (9. day trial ending
January 11, 1978).

411 steers were fed the same amount of prairie hay for 6 days before
initial weighing and the same anount of experimental ration for 2 days
before final weighing. A1l feed and water were withheld 16 hours oefore
weights were taken.

Fesults

Ory matter, protein, and crude fiber contents aof the five silages are
shown in Table 17.1.

70-day Performance. Performances of the steers fed the 123 protein
rations are shown in Table 17.2. Steers fed corn silage gained more (3.04
lbs. per day, P<.05), and were more efficient (7.02 lbs. of feed per 1b. of
gain, P<.10) than steers fed any of the other four silages. Sudangrass .,
sorghum-sudan (60 inches}, and forage scrghum silages suppaorted similar
gains, but efficiency of gain was slightly better for forage sorghum
silage. Steers fed sorghum-sudan {dough) silage gained sTower (P<.05).
tended to consume less faed, and were less efficient (P<.05) than steers
fed any of the other four silages.

gi-day Performance. Performances of the steers are shown in Table
17.3. Averaged across protein levels, steers fed corn silage gained
faster [P<.05) consumed mors feed (P<.05), and gained more efficiently
(P<.05) than those fed sorghum-sudan (dough) or forage sorghum silages.
As in the 70-day test, steers fed sorghum-sudan {dough] silage gained the
least and were the least efficient.

15upp1ement fed with sudangrass, sorghum-sudan (60 inches). forage sorghum
and corn silages, lbs./ton: milec, 1656; dicalcium phosphate. 160; salt,
125; fat, 30, trace minerals, 5; aurofac-10, 20; and yvitamin A, 4.

25upp1@ment fed with sovrghum-sudan {dough) silage, lbs./ton: saoybean meal ,
1686, dicalcium phosphate, 130; salt, 125; fat, 30; trace minerals, 5;
aurofac-10, 20; vitamin A, 4.



62

Compared with corn silage, forage sorghum and sorghum-sudan (dough)
silages supported 28 and 50% slower gains, respectively, and 27 and 73%

less efficient gains, respectively. There was no interaction between
silage and protein level.

Steers receiving 12% protein rations gained faster (P<.i0) and tended
to gain more efficiently than those receiving 10.5 or 9% protein rations.
Steers fed 10.5% protein tended to gain faster and more efficiently, though

not significantly so, than steers fed 9% protein. Feed intakes of rations
of all three protein levels were similar.

Table 17.1. Analyses of the five silages (70 day period).

Crude Crude

protein fiber
Silage Dry matter, & %, dry matter basis
Corn 34.6 9.5 20.9
Sorghum-sudan (dough) 39,5 6.5 33.0
Forage sorghum 28.0 51 26.9
Sudangrass 30.0 14,8 28.9

Sorghum-sudan (60 inches) 32.3 12.5 28.9




Table 17.2. Effects of silages on 70-day steer performances.
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Silage =
Sorghura- Sorghun-
Sudan- sudan sudan Forage
Item grass (60 inches) Corn ( dough) sorghum
Ho. of steers 15 15 5 5 b5
Initial wt., 1bs. 768 759 757 771 759
Final wt., Tbs. 936 930 1013 908 945
Avg. total gain, 1bs. 168 171 256 137 186
fwg. daily gain, lbs. 2.41° 2.43P 3,042 1,71 2.41°
Avg. daily feed, 1bs.
silage’ 55.23  54.69 51.26 46.71  48.54
silage’ 19.33  19.14 17.94 16. 35 16.99
i 162 .88 .85 .65 0 i
SBME 165 1.61 1.88 2.21 2,26
supplement” .94 .92 .86 .76 .83
total® 22.809  22.5298  21.3398 19,327 20,7187
Feed/1b. gain, 1bs. g.a6¢  g.27¢  7.029  11.30f  g.sge

135% dry matter basis.

s

100% dry matter basis.

a’b’EMeans in the same row with different superscripts differ significantly

{P<.05).
d,e,f
(P<.10).

*944eans in the same row with different subscritps differ significantly
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Table 17.3. Effects of silaces and nrotein levels on 91-day steer
performance.

Silage
sorghur-
sudan Forage Protein, %
Iten Carn {dough ) sorghun G 10.5 12
do, of steers 2h 15 15 15 15 15
Initial wt., 1bs. a4 765 758 762 766 TG?
Final wt., lbs. 997 ga7 926 917 930 855
dyvg. total gain., lbs. 233 118 168 155 164 193
Avg, daily gain, lbs. 2.57% 1.29% 1.35b Ll 1.88% A1
fvg. daily feed, lhs.
Si]agel gl 45,80 47 .66 46.71 49,63 49.43
S 1age” 18.31  16.03  16.68  16.35  17.37  17.30
7ilo” 1.54 .82 1.43 2.03 1.32 .44
S 1.20 il 5T .49 1.18 2.15
supp)ement? .88 =y .83 79 84 .84
total® 21.93%  19.11°  20.00° 1966 20,72 20.72
Feed/1b. gain, 1bs. 8.61% 4905 10.93°  12.17 1193 10.35
1

5% dry matter basis.
ElDDﬂ dry matter basis.

840040 : ; ] ; ; R,
""7"HMeans in the saue row with different subscripts differ significantly (P<.05),

d,e, : : : ; ; i
leans in the sawe row with different subscripts differ significantly (P<.10}.
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Tailings with Beef Cows

E Utilizing Wheat Straw and Wheat

Bruce Peverley, Larry Corah, and Miles McKeel

L)

SuUmmary.

Hinety-one Simmental-tHereford and Hereford cows in early gestation
were used to compare three rations in & 106-day trial: {1) wheat straw,
(2) wheat tailings, and (3) soaked wheat straw. Fach was fed to groups of
lactating and nonlactationg cows. Cows fed the socaked wheat straw and
those fed wheat tailings out-gained those on wheat straw by 28 and 16.7
pounds, respectively. All cows' condition score decreased during the
trial period. Two-year-old heifers did not perform as well as the mature
cows on the straw rations. Ory cows out-gained the lactating cows on
both straw and tailing rations.

Intreduction

Reducing cow feed costs is a major concern of cattlemen. One feeding
alternative to offset high feed costs is use of crop residues. Development
of large, package harvesting systems has made stored crop residue more
appealing and useable in cow herd cperations.

Both dry cows and lactating cows in early gestation were used to
evaluate wheat straw and wheat straw tailing residue as & feedstuff.

Experimental Procedure

The wheat residue was harvested in two methods: straw was collected
in large round kales soon after the grain was harvested, and wheat straw
tailinys collected at harvest by Foster Buncher Wagon attached behind the
combine. Joth materials were ground before feeding. Grinding was to
elininate feed wastage to get a better neasure of consumption.

Winety-one ilereford and Simmental-Hereford cross cows in early
gestation were ailotted by weight and conditien into three aroups, then
divided inte each group (dry and lactating) for the 160-day trial. Cows
were weighed on and off trial after no feed ar water for 14 hours.

These cows are maintained in drylot the year round.

The three forage groups were wheat straw, wheat tailings, and soaked
wheat straw. The straw was soaked by adding water to chopped straw to
runcff. Average dry matter of the soaked straw at feeding was 36 percent.

lﬂppreciatiun is expressed to the Foster Mfg. Co. for funding support and
eguipment.
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The rations were formulated and fed daijly.

As the cows were weighed on and off test, each cow was visually
appraised for condition by three persons. Each cow was scored between 1
and 10: 10 = very fat:; 1 = very thin. The thres scores were averaged to
give each cow a condition score.

Wheat straw and wheat tailings, both, were analyzed for crude protein,
calcium, phosphorus, and acid detergent fTiber.

Results and Discussion

Analysis of the composition of the wheat straw and wheat straw
tailings-is shown in Table 18.1. Crude protein ran approximately 2 percent
higher and calcium ran .2% higher for wheat tailings than for wheat straw.
Phosphorus content for the straw and tailings were approximately the same.
Acid detergent Tiber analysis for wheat tailings ran 2 percent lower than
wheat straw. A lower acid detergent fiber indicates an increased amount
of energy.

Dry matter intake of all six rations is shown in Table 18.2: cow
performance, in Table 18,3 and 18,4. All cows in the trial gained weight.
Juring the 106 days the cows on either scaked straw or tailings out-gained
those on straw, 28 and 16.7 pounds, respectively.

Although cows on each ratjon gained wejght, all decreased in condition.
General appearance of the cows visably decreased suggesting that additional
energy and protein were needed in their rations.

The dry cows, as would be expected, cut-gained the Tactating cows
through the trial.

Soaked straw was eaten in half the time it took cows to clean up
straw or tailings. -

Table 18.1. Composition of roughage fed cows in drylaot.

Wheat Wheat
Nutrient straw tailings
Crude protein, % 4,00 5.85
Calcium, # .268 402
Phosphorus, % Li14 . 145

Acid detergent fiber, % 54 .74 57.77
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Table 18.2. Daily intake of indicated rations by dry and lactating
beef cows.
Intake, 1hs. of D.M. fed
Cow
Residue Al1falfa Milo supp lement®
Diry cows
Wheat tailings 13.83 2. 78 1.86 .5
Wheat straw 13.06 2.23 l.86 kb
spaked wheat straw 13.06 3.03 1.86 3]
Lactating cows
Wheat tailings 12.21 3.48 5.24 .5
Wheat straw 12 .55 3.33 5.24 o5
Spaked wheat straw 127 3.54 .24 =5

*Cow supplemént consisted of lbs./ton saybean meal, 1070;
salt, 200, beone meal, 134; urea, 64; 2-10 trace mineral,
15; vitamin A, 6; wet molasses, 40.

Table 18.3.

rolled milo, 491;
20; aurofac 10,

Effects of tyne of wheat residue on cow performance.

Wheat straw Wheat tailings

Soaked wheat straw

Lactating Dry Lactating ODry Lactating Dry

Huwber of cows 14 17 14 1 13 16
Average starting

weight (1bs.) 1010.3 G92 1000 1009.2 1004.8 1020.4
Average ending

weight (lbs.) 1045 .3 1040, 4 1041.1 1083.1 11492 11i1.8
Total weight

change [(1bs.} < 48.4 41.1 73.9 44.5 91.4
Average starting

condition® 5k 4.9 | 4.8 & 4.8
Average ending

condtion* 4.7 4.0 4.7 4.3 4.4 4.5
Total condition

chanye* -(1.8 -0.9 -0.6 -0.h -0.9 -0.3
*Condition socre is an average visual appraisal by three men with 1 =

axtremely thin, 10 = extremely fleshy.
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Table 18,4. Summary of effect of type of residue.

Wurber of cows

Average weight
change (Ths.)

Average condition
change*

Advantage compared
to straw, 1bs,

e

T

Soaked
Wheat Wheat wheat
s Eraw tailings straw
31 3l 249
q2. 35 59,08 10.38
-[1.85 -1).55 -0.,6
+16.73 +25.03

*Condition score is an average visual appraisal by three men
with 1 = extremely thin, 10 = extrerely fleshy.
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E Feeding Cull Beef Cows in Feedlots
@ Jack Riley

S UMIma ©y

I conducted two trials during 1977 using 115 cows culled from
#5U cow herds. Dry cows on lush brome grass gained 1.6 pounds per head
per day. Those on a 60% concentrate ration averaged 2.2 pounds/day;
those on 80% concentrate ration, 3.7 pounds/hd./fday. The cull, dry
cows ate between 25 and 30 pounds of dry matter/day. Cows fed during
the Dec. 15 - Feb. 15 trial required 2.5 1hbs. mare feed dry matter
per pound af gain than cows fed during the May 17 - Jdune 21 trial.
Fastest and most efficient gains were from the 0% concenbtrate rations.
Length of feeding period should coincide with optimum slazughter weight.
Results of these trials showed optimum slaughteyr weight was obtained
when a cow weighed 22 pounds per inch of height at the withers.

Introduction
Approximately 300,000 cows are culled from beef herds in Kansas each

year. Since 50% of the calves are born durirg February, March, and

April, October and dovember is the most popular weaning time. Froducers

are encouraged to pregnancy check cows weaning calves and sell the

“‘open” cows. Fall-calving cows diagnosed as opern when their calves are

weaned in late spring also should be culled. 1t is important to cull

pefore the expensive winter feeding periocc and before the sunmer

yrazing season. At least two questions shoeudld be asked: 1) are cull

cows being sold to the producer's best advantage, and (Z2) is there

an cppoertunity to profitably feed the cows additional energy to obtain

4 better slaughter weight? The two trials curing 1877 were to help

answer those guestions.

Frocedure

A11 cows used in Ehe trials were culled from K5U cow herds and
were predominantly of Heveford breeding. Trial 1 used 49 cows fed
62 days, Dee. 15 - Feb. 15. Trial 2 used 66 cows fed 35 days. May
17 - June 21, 1977. Table 19.1 shows rations fed. Cows weve sold
on & grade-and-yiald hasis with carcass data obtained for each cow.
Actual prices for cows and feed ingredienis weve used for the economic
caleculations.

Results
Feedlob performarce is shown in Table 19.2. Increasing the concen-

trate from 60 to 80 percent resulted in 1.3 to 1.5 lhs. more gain per
cow per day. Matubke cows weighing approximately 904 1bs. apparently
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have a high maintenance requirement, therefore, if gains exceeding
3 1bs. a day are desired, the ration must have a high percentage of
grain.

The most efficient gains also were obtained with the 80%-concentrate

ration. Cull cows fed Dec. 15 to Feb. 15 required 2.5 Tbs. more feed
dry matter per pound of gain than cull cows fed during May - June.

Cull cows are usually sold on expected carcass value. Table 19.3
shows the effect that ration and number of days on feed had on carcass
grade. Optimum time on feed should coincide with optimum carcass
value. Carcass value and length of feeding influence economic returns.
A summary of the economic results of the 2 trials is shown in Table
19.4.

It is obvious from the table that feeding cull cows is potentially
risky. Cull cows are vulnerable to price fluctuations during short
feeding periods, and the opportunity for profits from feeding cull
cows is not large even when they are managed well and fed properly.
Host profits result from purchasing thin cows with potential for large
compensatory gain, and from grazing crop residues or other economical
forage.

In these trials, optimum slaughter weight was when a cow weighed
22 1bs./inch of height at the withers. A random sample of cows could
be measured when purchased or culled and the feeding program concluded
at the optimum slaughter weight.

Table 19.1. Rations fed to cull beef cows.

% Concentrate
Ration Trial 1* Trial 2**
Information 60 80 60 80 0

Daily intake/cow:

Sorghum silage 33.4 17.8 27.7 14.3 brome

Milo 19.6 28.6 16.3 22.3 pasture
Supplement .9 .4 .4 .4 free -

Ration dry matter 52.6 66.1 51.2 63.7 choice
) Daily D.M./cow 28.4 31.2 22.7 280 -

*62-day trial: Dec., 15 - Feb. 15, 1977.
**3b-day trial: May 17 - June 21, i377.

i
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Feedlot pertormance of cull beef cows.
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ahte ] 5 o - 1] bt e Trial 2

% Concentrate B0 80 6O 2 ]
Ho. cows 25 24 iB 18 15
Initial wt., lbs. 031.4 g4z 5 BAL.T7 BEO. 3 S47
Final wt., Tbs. 1069 1162 961 agq. 3 Q04
ADG 2.22 .54 .18 .83 1.63
D.M. fgain 12.8 5.8 1d.4 6.2 -

Table 19.3. Effects an carcass grade of retion and days on feed,
Carcass grade Cutter Boner Breaker
Treatient: Mo, %) Ko, {3 Mo, (%)
0 days om faed 11 (74) 2 (13) 2 [13)
Erome grass - 35 days 12 (8] 3 {20) -
B60% concentrate 35 days 9 (54) 8 (a4a} 1 LB
60% concontrate B2 days 1 {a) 4 (56} 1G (a0
BOY conmcenbrate 35 daws 533} ir (67} -
80% concentrate GF daws g (o) 8 (33) 1£ {67

Table 19.4

s

Feonamic results of feading trials with cwll <ows.

. Trial 1 oy | Triai 2
% Concentrate []¥] G e ad ¥
Initial walue/cow* $196.358 3194.87 $224 .91 $21£.25 %£2]1£.39
Feed cost/foow 66 . 34 B3.06 27 .65 31.50 S i
Initial wvalue + feed 2GE.69  2B1.9%5 252 .56 247 .85  234.14
Value/cow final** 273.49 289,40 237,56 238.18 Z2l9.4=2
Return above feed costjfcow £10.80 11,45 (—15.00) {=9.67) (-4.72)

*Uased on cow market at start of trial,

b < Pl s W

grace and yisld payment.
weEpacture chargea.



E Effect of Aurectycin and Rumensin on Performance
@ of Finigshing Hedifers

Jack G. Ritey and Ron FPope

Sunary

dWe used 210 yearling Hereford heifers to evaluate the efficacy of
Aureorycinl and Burensing fed alone and in combination. Each product is
cleared by the FDA for use in feedlot rations as an individual feed
additive, however,; additional clearance must be obtained to use the two
products in cowbination in the same ration. Aureomycin effectively
controlled Tiver abscesses, and Rumensin improved feed efficiency by 8.7%.

sntroduction

AUREQMYCIN is recognized for its ability to reduce the incidence of
liver abscess in feedlot cattle. RUMENSIN has gained acceptance in
teediot rations as an additive that improves feed efficiency. Clearance
Troiw the Food and Orug Administration must be abtained befare the two
Teed additives can legally be sold for use in the same supnlerent or
corplate feed.

Procedure

We used 210 yearling Hereford heifers in this study. They were
purchased from one ranch and had besn on wheat pasture as a group since
the late fall of 1876 and until delivery to the beef research unit on
day 8, 1977, The hejfers were weighed 1nc1a1d4a‘]j and placed into
either & light ar heawy replicate. Heifers within each replicate were
randonly allotted to LE pens of & haifers per pen.

A4 % 4 Tactorial design was used resulting in 16 treatments Tor
each replicate. Aureowycin levels of 0, 70, 140.and 280 mg./head/day
were factorialized across Rumensin lewvels of 0, 10, 20.and 30 granms per
ton of complete feed. The il2-day Lrial began May 10 and ended August
SO, 1957, Cowposition of the ration and supplement is shown in Table

20.1. Tne precixes previding the Aureomycin and Rumensin were withdrawn
cn the 11ith day, and all heifers received a non-medicated ration until
septenber J, 1877, at which time they were shipped to Dugdale Packing
Co., 5t. Jdoeseph, [lissguri. Carcass and liver data was ohtainad for

lﬁureo:ycfn 15 registered trademark name far chlortetracycline produced by
Anerican Cyananid Co. Aureomycin and parctial financial assistance
pruu1ded by American Cyanamid Co., Frinceton, NJ.

Puner51n is registered brademark name for morensin scdium produced by
Elanco Products Co., Indianapolis, IN.



each hejfer,

112-day feeding periocd.

Results

The heifers averaged 557 pounds initially and 904 pounds after the
The effect of Aureomycin and Rumensin cn daily

gain and feed efficiency is shown in Table 20.2. Aurecmycin did not
significantly affect rate or efficiency of gain. Rumensin at 20 grams
per ton signficantly increased daily gain and all Rumensin Jlevels were
significantly more efficient than the controls.

Only one liver from the 48 hejfers on the 140 mg. and one liver from

the 48 heifers fed 280 mg. Aurecmycin per head per day was condemned,
The incidence of liver abscess is shown in Table 20.3.

More complete results of this study are available on request.

Table 20.1. Ration and supplement corposition.

Ration:

Ingredient
Cracked corn
Corn silage
Supplement
Premixl

Supplement:

—

soybean oilmeal
Rolled milo
Limestone

Urea

Salt

Fat

Dyna K

Trace mineral
Yitamin A

=, as fed basis
83
13
4

1bs. per ton of supplement
1000
286
300
200
150
30
20
10
4

.- —a

1 : : L :
Premi x Was pulverized corn fortified with the appropriate levels of
Aureomycin and/or Rumensin to provide the treatment levels specified in

the experimental design.

heifer per day.

A total of Z pounds of premix was fed per
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Table 20.2. Effect of Aureomycin and Rumensin on performance
of feedlot heifers.
Aureomycin, mg./hd./day
a 70 140 280 Mean
ADG Eff. ADG Eff. ADG Eff. ADG EfT. RADG EfT.

Rumensin
gm/ton

0 3.19 6.98 3.08 6.98 2.91 7.33 2.8 7.24 3.01* za3°

10 3.08 6.80 3I.02 6.88 3.22 6.96 3.04 6.73 3.09°% E.Eﬂb

20 3.22 6.48 3.11 6.64 3.29 6.49 3.20 6.54 3.23b 6.52°

30 2.90 6.79 3.14 6.30 3.12 6.44 3.14 6.52 3,082 6.51°
Mean 3.10 6.76 3.09 6.70 3.14 6.78 3.08 6.76
a,b,c

NHumbers in some vertical

significantly (P<.05).

row with different superscripts differ

Table 20.3. Effect of Aureomycin and Rumensin or incidence
of liver abscess in feedlot heifers.
No. condemned livers per treatment group of 12 heifers
Aureomycin,mqg. /hd. fday
0 70 140 280 Mean
Rumensin
gm. fton
0 2 0 0 1 .75
10 0 2 1 0 Q.75
20 1 0 0 0 0.25
30 1 3 0 0 1.00
Mean 1 1.25 0.25 0.25
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R Effect of F{Unne"i@ cn Performance of Feedlot Steers

Jack Riley and Dwight Tobyne

Surmary

We used 1B0 yearling Hereford and Angus x Hereford crossbrec steers
averaging 643 pounds in a 139-day, feedlot trial to evaluate steer perfor-
mance when the systemic grub control pesticide Ronnel was fed at 5 levels: 0,
16, 32, 64, and 128 grams per ton of complete feed. Ronnel increased
daily feed intake an average of 2.5%; 64 grams/ton produced gains 8.5%
faster and 5.8% more efficiently than the controls {0 Ronnel) and was the
most beneficial dose. No significant differences were observed in carcass
traits. This product is presently not cleared for use in feedlot cattle.

Introduction

An” organophosphate, commonly known by its trademark of Ronnel,
has been used for several years as a very effective insecticide.
Recent research by USDA and the Agricultural Research division of Dow
Chemical Co.l has indicated that Ronnel may increase growth and feed
efficiency in feedlot cattle.

Procedure

One hundred eighty yearling Hereford and Angus x Hereford crossbred
steers averaging 643 pounds were allotted by weight to 30 pens of six
steers each. Six pens were assigned to each of 5 Ronnel treatments:

(1) 0, (2) 16, (3) 32, (4) 64 and (5) 128 grams of Ronnel per ton of
complete feed. A1l steers were fed a 50% concentrate ration for 56
days and then increased to 85% concentrate for the final 83 days. The
trial began April 15 and ended September 1, 1976.

Results

Effects of Ronnel on performance of feedlot steers is summarized in
Table 21.1. Ronnel increased daily feed intake an average of 2.5%.
The &4 gram/ton level was the nost effective and produced gains 8.5%
faster and 5.8% more efficiently than the controls. Feeding 128 grams/
ton proved to be too much and resulted in depressed animal performance.
The 16 and 32 gram/ton treatments appeared to be too low. No significant
differences were observed in carcass traits.

lﬂonnﬂ1ig'is a registered trademark name of Dow Chemical Co., Midland, Mich.
RonneT® and some financial assistance provided by Dow Chemical Co.
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Table 21.1. Effect of Ronnel on performance of feedlot

sleers,
Grams Rennel/ton

0 T5 F 3 78
fo. steers , 36 36 36 36 36
nit. wt., Tbs. 6432 6421 642 6437 6A5.2
Final wt., 1bs, 1003.2  1020.2  1026.0  1034.3 994, 1
Gain, 1bs. %0.0 381 8/I6 0.6 8.9
Daily gaifi, Tbs. 25000 27 9 pg® g5
Daily feed, 1bs. 0.8 2LE L2 2T 2L
Feed/1b. gin, 1bs. g.000 7059 7™ 7 gag®

=

30, eans on same row with different superscripts are significant (P<.05).
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E Effects of Sayvbean 011 and Corn Qi1 Alone or in
Combination With RUMENSINE, on Methane and

S VFA Production, In Vitro
W Jack G. Riley and Steven L. Hewby

I e g e T T Py S —SLIP P L Es ]
Sunniary
Soybean oil or corn oil when fed at D, 2, &, or 6% of the ration
did not significantly reduce methans production or alter the ratios of
volatile fatty acids. Soybean o©il was superior toe cort oil in reducing

methane, and soybean oil produced 2 more desirable acetate:propionate
ratioc. Rumensin was compared at levels simulating 0, 15, and 30 grams per
ton of complete ration. Rumensin at either concentration signficantly
reduced methane and significantly improved the acetate:propiconate ratio.

Introduction

Rumensin has consistently increased propionic acid and reduced
acetic acid production in the rumen, which creates a more favorable
acetate:propionate ratic and enables ruminants to derive more energy
from a ration. A recent study indicated that Rumensin reduces methane
production, which should also improve feed efficiency. Research in
England with unsaturated fats {including several wvegetable oil sources)
indicated that methane preoduction was reduced and volatile-fatty-acid
ratios were altered with fat added up to 8 percent of a ration.

This project was to determine if Rumensin would reduce methane
producticon and if combinations of Rumensin and either soybean oil ar
corn oil would give a beneficial response.

Experitental Procedure

Gas production and volatile fatty acids were measured on in witro
incubations of strained bovine rumen fluid. Twenty-four fermentation
bottles were allotted to treatments according to a recognized design to
compare two o0il sources {soybean and corn oil), 4 0il levels (0, 2, 4,
and 6% of the ration) and three Rumensin lewvels (0, 15, and 30 grams/ton}.
Results of eleven fermentation studies are sunmarized. :

Results

By significantly reducing methane production and creating a more
favorable acetic:propionic ratio, soybean oil was more desirable than
corn 0oil. Rumensin additions significantly reduced methane production,
increased propicnic acid, reduced acetic acid and, therefore, gave a
more desirable acetate:propionate ratio. Mo advantage was found in
combining either soybean or corn oil with Rumensin. Table 22.1 shows
some of the results.

Rumensin s registered trademark name for monensin sodium produced by
Elanco Products Co., Indianapolis. LH.
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Table ?22.1. Effects of oil source and Rumensin on methane and

production.
__ 0dl source Rumensin, gm/ton
Saybean  Corn 0 15 30
Hethane, nil. ot 1090 158" pob 1600
hcetic, malar oot gigd  sa2t 533 51,50
propionic, molar & B 71V B Y
icetic/propionic ratio T TP T N % R 2

@505%0ans on same 1ine without a cormon syperscript difier significantly
(P<.05).

Jg"E!f*hz-znna on same 1ine without a camman superscript differ significantly
(P<.0001).



E Effects on Carcass Traits of Beef Ration
Energy Level and Length of Feeding
@ D. M. Allen, M. C. Hunt; C. L. Kastner,
D. H. Kropf, A. R. Harrison, B. E. Brent,
W and J. Riley
Summary

We used 150 Angus yearling steers of similar background from the
Livestock and Meat Industry Council cattle-flow project. Each was assigned
to one of 12 treatments (10 per treatment) involving low-, medium-,
and high-energy rations (calculated to supply 34, 45, and 58 megacalories
per 100 1bs. ration for net eneray of production). Times an rations were
96, 91, 119, 147, and 175 days. Ten steers were fed a submaintenance
ration of prairie hay 28 days before slaughter, and 10 served as contrals
{slaughtered when study started).

The 14 treatments provided a wide variety of carcass and product
characteristics, which will help us determine minirur feed-energy input
and length of feeding needed to produce beef acceptable for display and
eating. ©Blade tenderization was also utilized to evaluate its effsct on
product guality.

Slaughter and carcass weights and dressing percentages increased with
ration energy and time on feed. Higher ration energy resulted in higher
marbling scores and quality grades for cattle fed 91 or 119 days, but not
for those fed 56 or 147 days.

Cattle on the submaintenance ration for 28 days showed a darker,
firmer lean, reduced marbling and quality grade, less fat and smaller rib
eye area ithan cantrols.

Fat thickness increased with lTonger time on feesd and with higher
ration energy. Rib eye area was the same for cattle on medium- and high-
energy ratiaons after 56 or 91 days and did not increase in cattle fed rore
than 119 days. HKidney-pelvic-heart (KPH) fat increased with Tonger feeding
after 56 days but did not differ hetween medium- and high-energy rations
after 119 or 147 days. Cattle on low- and medium-eneragy rations didn't
differ from each other in yield grade after 56 or 91 days on feed, hut
otherwise longer feeding and higher ration energy vesulted in higher
yield grades.

Introduction

Fluctuations in feed grain supply, dermand, and price will continue and
will focus interest on alternate feeding systems and reduced feeding time,

This study was to deteriiine the minimum feed energy input needed (in
terris of both ration energy and length of feeding) to produce acceptable
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beeft cuts, judged by display life and desirability and eating character-
istics.

We alsc determined the effect of blade tenderization on these
characteristics. This ftreatment might reduce ration energy inputs for
acceptable beef.

Unly carcass quality and yield grade characteristics are reported.
Further results will be reported when available.

We put 150 Angus yearling steers of similar background on feed after
a 2l-day adjustument pericd. Ten cattle were randomly assigned to each of
15 treatments (Table 23.2). One group was slaughtered at the start of
the experiment {(control) and another group (submaintenance) was fed only
prairie hay 28 days, then slaughtered. Other groups were assigned to low-,
medium-, and high-energy rations of approximately 35, 45, and 58 megacalories
per 100 lbs. of feed calculated on the basis of net energy for production
(Table 23.1). Rations were calculated to produce gains of about 0.5, 1.0,
and 1.5 kg, per day (1.1, 2.2, and 3.3 lbs. per day), respectively, for low-.
mediuni-, and high-energy rations. A1l cattle for a given energy level were
fed in one group, and cattle were pre-assigned far slaughter after 56, 91,
119, 147 or 175 days on feed.

Cattle were withdrawn from feed 18 to 24 hours before slaughter and
transported to a cormercial packing plant. Carcass quality and yield
grade characteristics were determined after a 24-hour chill. Round and rib
wholesale culs were transported to the Xansas State University Meat
Laboratory for fabrication and sampling 7 days post slaughter.

Results and Discussion

Initial and final live weights, total gain, and average daily gains
are sumiarized for each slaughter group in Table23.2 . The low- and
mediuwi-energy groups exceeded daily gains projected from net energy
intake for each slaughter pericd. The high-energy group gained faster
than projected the first 56 days, but slower than expected to each
succeeding slaughter date.

slaughter and hot carcass weights and dressing percentages are given
in Table 23,3, Carcass weight and dressinrg percentages increased with time
on feed, as expected, except for 1ittle increase after 147 days. Carcass
weight and dressing percentage increased with higher ration ENEergy
regardless of time on feed.

Data are not included for the low-eneray group fed 147 days. Six
cattle died in that group; gains for the remaining 4 were very poor after
115 days on feed.

Carcass quality grade (Table23.3 ) increased with time on feed and
with ration energy level for cattle fed 91 or 119 days. The control
group averaged midpoint Standard; the submaintenance treatment decreased
in quality grade slightly. Even with the high-energy ratian, cattle
averaged only high Standard after 56 days. midpoint Good after 91 days on
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feed, high Good after 119 and 147 days. and low Choice after 175 days.
Visual marbling scores closely paralleled gquality orade. The results

were about as expected except grades were not so high as anticipated for
high-energy groups on feed longer times. We determined the effect of
guality levels on tenderness. juiciness, and flavor, as judged by a taste
panel, and both fresh and frozen steak display characteristics. MWe have
not yet analyzed those data. We alseo studied the influence of mechanical
(blade) tenderization on taste panel judgments and display characteristics.

Carcass maturity of the submaintenance group was greater than (more
mature] or egual to maturity in any other treatment. The darkest lean
resulted when cattle were on submaintenance rations. HNo consistent
effects were Tound for rations energy level on bone, Tean, or overall
maturity.

Fat color, scored visually, was yellower for submaintenance cattle
and cattle fed low-energy rations for 56 or 91 days than for those fed
more and longer. But the degree of yellowness noted should pose no
merchandising problem. Ration energy Tevel or time on feed did not affect
fat color for those on feed 119 days or longer.

Table 23.4 shows yield-grade data. Adjusted fat thickness followed
expected trends with reduced fat on the submaintenance group compared to
controls. Higher ration energy and Tonger time con feed increased fat as
axpected.

Rib eye area was reduced by the submaintenance ration. The low-snergy
ration, even after 56 days, produced rib eye area similar to that by
controls. After 56 or 91 days., rib eye area was the same for cattle on
medium- or high-energy rations but less for those on low energy. Rib eye
area did not increase after 119 days regardless of energy level., which
confirms the idea of relatively early muscie growth.

Kidney-pelvic-heart (KPH) fat percentage was less for submaintenance
cattle and for all cattle fed 56 days than for contreols. It increased with
time on feed, but did not differ between cattle on medium- or high-energy
feed 119 or 147 days.

Because of reduced rib eye area, carcass yield grade increased slightly
(tower cutability) Tor the submaintenance group. Grades of all cattle fed
56 days were similar to the controls' grade. Yield grade of cattle on Tow-
or medium-energy raticons did not differ after 56 or 31 days; otherwise,
longer time on feed and higher energy rations produced higher yield grades.

Table 23.1. Componcnts of rations (% on as-fed basis)
used to study energy levels and Temgth of
time on fasod,

Emmy1wma

Ingredient Low Madium High
Carn 17.9 27.1 i3.6
Wheat 17.9 27.1 35.6
Zarghum silags 16.8 16.5 16. 3
Praivie hay 42.9 24.2 1

Supplementy 4.6 5.0 b.d

aCaTEu1ﬂted te contzin 3%, 45, and 58 magacal 100 Tbs. on HEp
hagjz,
Included soyhaan meal, ground Timestone, dicalcium phosphata,
salt, Lrace minerals, end witaming.




Table 23.2. Weight gains by finishing steers on indicated
ration energy levels for times shown.

——

) Pounds

Energy Days No. Initial Final

supplied fed steers wt. wt. Gain ADG
Submaint. 28 10 641.0 634.0 (-7.0) (-.25)
Low 56 10 626.7 735.0 108.3 1.93
Medium hb 10 621.2 781.2 160.0 2.86
High hé 10 604.4 804.6 200.2 3.58
Low 91 10 619.3 777.0 157.7 173
Medium g1 10 627.6 860.8 233.2 2.56
High 91 10 626.0 883.8 257.8 2.83
Low 119 10 623.5 832.2 208.7 s
Medium 119 10 634.2 930.6 296.4 2.49
High 119 10 613.6 968.8 Jhhid 2.98
Medium 147 10 618.9 1004.2 385.3 2.62
High 147 10 625.2 1058.6 433.4 2.95

High 178 10 616.8 1095.6 478.8 2.74




Table 23.3. Live and carcass weights as influenced by ration
energy level and length of feeding.l

No. Hot Hot

Energy of 51aughter2 Carcass dressingz
supplied Days steers wt., 1bs. wt., 1Tbs. ¥
Control 10 b3t + 49 355 + 26 55.7
Submaint. 28 10 634 + 37 336 + 26 53.0
L ow 56 10 Fab kb 385 + 31 2.4
Medium 56 10 781 + 42 413 + 22 52.9
High 56 10 805 + 48 439 + 31 54.6
Low 91 10 777 + 66 425 + 3B 54,7
Medi um 91 10 861 + 64 472 + 43 54.8
High 91 10 B84 + 73 512 + 55 58.0
Low 119 10 B20 + 57 453 + 44 55.2
Medium 119 10 931 + 69 538 + 48 7.8
High 119 g 965 + 77 569 + 47 59.0
Medium 147 10 1004 + 95 597 + 56 59.4
High 147 10 1059 + 59 b42 + 39 60.6
High 175 10 1095 + 68 676 + 53 61.7

1Maan + standard deviation.

251aughter weight is directly from feedlot (no pencil shrink).

Dressing % calculated from slaughter weight.
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Table 23.4.

How ration energy levels and time ¢gn feed affected yield

grade factors.

Energy Adjusted Rib eye 1

supplied Days n Tk, N, area. in. % KPH fat Yield grade
Control 10 10+ .03 9.47 + 78 A5 + .16 A3+ .25
Submaint. 28 10 03 + .03 FoBOE TR A0 R LT SR
L ow oli 10 .06 + .04 9.48 + 1.00 60+ 2l R0 I
Mediumn 56 1 08 + 03 094+ 121 Thk 35 20 E 30
High 56 10 0 oy 9.87 + .64 Ry L T L3920
Low 91 10 L4 + .06 0. &2 +..58 ] R LB gl
Medium 91 10 16 + .04 I8 A R R L T B1 + 28
High 91 10 LAl o1 10,37 + 1,34 B0+ .46 BT T e
Low 119 10 e 9181+ .2 SN B s s
Medium i19 10 s i § 1 10.88 + 1.07 B8 A7 01 + .34
High 119 9 A0+ .09 11.53 +.1.60 1.94 + .39 4 T T
Madium 147 10 232 + .07 1087 + (BB L s BBt B0
Aigh 147 10 A6 + .09 LI % 0RE .90 + .46 B A SR
High 175 10 S T 0 1176 + L 20 A0 + 74 A8 + .69
1

Mean * standard deviation.



Table 23.5.

How ration energy levels and time on feed affected carcass quality characteristics.l

o

QuaTitg

Energy No. of Maturity, %E Fat Marbling

supplied Days steers Bone Lean Overall color gquantity grade
Control 10 20 + D 56 + 14 38+ 7 1.7 * .26 115 + 40 58 + 20
Submaint. 28 10 A8 £ 74 + 16 54 + 9 2.2 + .42 77 + 48 38 + 24
Low 5 10 28 + 8 55 + 18 42 + 13 2.4 + .52 105 + 93 58 + 68
Madium 56 10 A 4 7 51 + 12 3b +6 i 135 + 65 68 + 34
High 56 10 20 £ 7 44 + 12 BE'j_E 2.0 £.0 151 * 72 78 + 39
Low 91 10 b & & 5o £ 15 56 + 7 2.4 + .44 127 + 43 64 + 21
Medium 91 10 57 + 7 55 + 14 55 + 8 2.0+0 178 & 111 100 + 72
High 91 10 59 + 10 52 + 12 57 + 12 2.2 = .26 266 + 86 172 + 78
Low 119 10 39 +6 50 + 12 44 + 1.3 & .76 156 + 75 B8 + 57
Medium 119 10 3% +7 38 £ 13 3® + 1.2 + .26 228 + 45 1334 38
High 119 g 43 + 5 46 + 13 44 + 7 101 = 22 308 + 85 183 + 55
Medium 147 10 50 + 8 89 + 23 54 + 13 1.2 # .35 291 + 66 184 + 38
High 147 10 53 = ¥ T + 24 55 + 14 Tod = 221 308 + 50 191 + 33
High 175 10 55 + 8 5l + 6 53 + 6 1.0 + .16 et Bl ol {1 e

lﬂean + standard deviation.

Maturity as % in A maturity (higher no. = more mature).

Fat color:

1 = very white, 2 = white, 3 = slightly yellow, 4 = yellow, 5 = very yellow.

e—

Marbling quantity scored as % within marbling degree {1 to 100 = prac. deveid, 101 to 200 = traces,
= modest, etc.).

201 to 300 = slight, 301 to 400 = small, 401 to 500

Quality grade:

0 to 100 = Standard, 101 to 200 = Good, 201 to 300 = Choice, 301 to 400 = Prime.



E Carcass Characteristics, Palatability, and Shelf Life
of Beef Finished on Selected Feeding Regimes

@ D. H. Allens M. C. Hunt; C. L. Kastner, D. H: Kropf,
Y. Chen, 0. Corte, G. H. Gutowski,
E f. R. Harrison, C. Kuntapanit, J. D. Thomas.,
and M. E. (Smith) McCurry

This report terminates a 3-year study and includes data from this
past year. Previous results were reported in the 1976 and '77 Cattlemen's
Day Reports {Allen et al., 1976 and Allen et al., 1977).

Sumniary

Cattle were finished on four feeding regimes: grass-fed, short-
and long-fed (80% concentrate and 20% forage for 49 and 98 days,
reap?ctive1y}, and forage-fed (60% forage and 20% concentrate for 98
days ).

wuality grade averaged U.5. Good for the grass and short feds and
U.5. Choice for the long- and forage-fed groups.

The taste panel tended to favor cattle fed longer; however, Warner-
Br&tz]ershearfbrceaﬂdcangmnerpane1resp&nsesdidnm:differamnng treatments.

Steers finished for 98 days had the lowest percentage total collagen
{connective tissue) and the greatest percentage of collagen in the salt
soluble {most tender) state.

Grass feds had the lowest fat rancidity, as indicated by the lowest
TBA {thicbarbituric acid) number, and highest percentage total poly-
unsaturated fatty acids (expressed as percentage of fatty acids in the fat}).

Muscle samples from the various feeding treatments were vacuum aged
(21 days at G-19C) and then displayed (2-3 days at 3°C) without adversely
affecting color stability.

Vacuunm aging improved taste panel responses, but flavor of vacuum-
aged cuts decreased after 5 days' display. Vacuum aging also decreased
the slightly vellow fat color observed in steaks from grass-fed cattle
betore wvacuum aging. The slightly yvellow fat color should not affect
marketability.

Carcass half conditioning at 13°C until 8 hr. postmortem did not
consistently improve tenderness when compared with conventional chilling
at 39C until 48 hr. postmortem,

A1l bacterial numbers after carcass conditioning and wvacuum aging
were acceptable.
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Introduction

Fluctuating feed prices have generated considerable interest in
feeding practices for beef that differ from traditional finishing
programs .

Changes in feeding practices raise questions about acceptability
of the end product, and its response to current processing practices.

Alternative feeding regimes were evaluated for carcass traits and
palatability, and shelf 1ife characteristics of the product subjected to
current processing practices.

Experimental Frocedure

Thirty-eight calves from the Meat Animal Research Center, Clay Center,
Mebraska, were castrated at birth and remained on bromegrass and bluestem
pasture with their dams until they were weaned at six months of age. For
the next 75 days, they received a growing ration (65% corn silage, 15%
alfalfa haylage, and 20% cracked covn) and then Ralgre (36 my. zeranal)
was implanted. All steers received a wintering ration (48% corn silage,
50% alfalfa haylage, and 2% soybean meal) for the next 134 days before
being grazed on bromegrass and bluestem for 133 days.

Ten steers (grass-fed) were slaughtered at the end of the grazing
period. The remaining 28 steers were randomly assigned to either a
short-, leng-. or forage-fed finishing program in drylot. The short-
(10 steers) and long-fed (8 steers) groups were fed 75% cracked corn, 5%
soybean meal, and 20% alfalfa haylage for 49 and 98 days, respectively.
The forage-fed group (10 steers)} was fed 36% cracked corn, 4% soybean
meal, 20% alfalfa haylage, and 40% corn sjlage for 98 days. Steers
were slaughtered at approximately 18-23 months.

fpproximately 1 hr. postmortem the right half of each carcass was
chilled conventionally at 39C until_48 hr. Left halves were conditioned at
13%C until 8 hr., then chilled at 3°C until carcass fabrication at 48 hr.
postmortem.

Longissimus {loin eye), semitendinosus (eye of round)}, semimembranosus
{top round), and biceps femoris (bottom round) muscles were removed from
each carcass half at 48 hr. postmortem. Each muscle was sampled before
and after vacuum storage at 0-19C for 21 days and evaluated before, during,
and after 5 days' display in polyvinylchloride film at 3°C under 100 foot
candles of General Electric Deluxe Warm White Light. Inside chuck and
gluteus medius (top sirloin) samples were used in some comparisons.

Results and Discussion

Carcass and Fating Quality Characteristics

Longer feeding increased carcass weight, fat thickness, rib eye area,
internal fat, and numerical yield grade and reduced cooler shrinkage.
Higher marbling scores, quality grade., and whiter external fat resulted
from increased feeding. Lean texture tended to be finer in longer fed
cattle. Bone maturity increased slightly over the 98-day feeding period
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but remained well within the A maturity range. Quality grade averaged
Good for the grass and short feds and Choice for the long- and forage-
fed groups.

A11 taste panel responses (tenderness., flavor of lean and fat, and
juiciness} to longissimus samples favored cattle fed lTonger. Grass-fed
cattle, however, were rated slightly juicy and desirable. Generally.
feeding regime did not affect tenderness measurements of the longissimus,
semitendinosus, and semimembranosus steaks; however, some differences in
Warner-Bratzler shear force were noted in the biceps femoris comparisons.
A& 6l-member consumeyr panel did not prefer gluteus medius samples from any
one feeding regime cover another.

Connective tissue was studied to determine its effect on tenderness.
Longissimus steaks frem steers finished on a high plane of nutriticn far
98 days had the lowest proportion of total collagen {connective tissue),
highest yield of salt soluble collagen, and most-preferred taste panel
ratings. A& higher nutritionzl plane will dimprove taste panel ratings
perhaps by decreasing total collagen percentage in the Tongissimus
muscle, by increasing the percentage of collagen in the salt soluble
state, or both.

Total cooking and drip losses were generally lowest in steaks from
grass-fed cattle. Orip loss from the longissimus muscle increased with
increasing time on feed, possibly due to the increased fat content in
longer-fed cattle.

Vacuum aging improved taste panel tenderness. juiciness. flavor
scores, and objective tenderness measurements. VYacuum aging, however,
decreased taste panel flaver sceores of steaks displayed 5 days: whereas,
tenderness increased during display.

Conditioning carcass halves at 13°C as opposed to chilling counterparts
at 3°C failed to consistently improve tenderness evaluated by Warner-
Eratzler shear force and taste panel. Conditioning only improvaed tastle
panel tenderness evaluated for grass-fed steaks. This was true even though
all halves had less than 1.27 cm. fat over the 12th rib; pH values greater
than 6 prior te cold application; and, in grass-fed halves chilled at 3VC,
deep tissue (internal round) that chilled at 1.3"C per hour for the first
& hr. postmortem. A1l these factors met or aoproximated conditions
(previously established by other workers) that could encourage cold
shortening, which can decrease tenderness.

Shelf Life Characteristics

TEA {thiobarbituric acid) numberG(Fat rancidity measure) for samples
firam carcassghalves conditioned at 13°C did not differ from counterparts
chilled at 3°C.

At all sampling periods, grass-fed longissimus samples had the lowest
TBA numbers. Vacuum packaging and display increased TBA number in
longissimus and subcutaneous fat samples. TBA number did not differ
between feeding regimes for subcutanecus fat samples or between
subcutaneous layers, regardless of feeding regime. A1l TBA numbers were
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low, and nornally Tess than those reported by other workers as being
detectable by taste panels. Grass feds had the highest mean total poly-
unsaturated fatty acid conposition (expressed as percentage of fatty acids
in fat) even though nytritional reqimes did not differ for percentage
saturated and unsaturated fatty acid composition.

For steaks displayed continously (24 hr. a day), Tongissimus
steaks from grass- and short-fed cattle approached visual vejection by the
fifth day, Semitendinosus steaks from all feeding regimes retained an
acceptable visual score throughout display, but biceps femoris and
semimenbranosus steaks from grass-, shart-, and long-fed cattle approached
or surpassed visual rejection by the third day,

A1 test steaks from carcasses in this study were vacuum aged for
21 days and then displayed for 48 to 72 hr, without adversely affecting
color stability. Vacuun aging decressed the slightly yellow fat color
observed in steaks fron grass-fed cattle evaluated before vacuun aging,
The sightly yellow fat color should not affect marketahility.

Carcass halves chilled at 3°C had Tover total nsychrotrophic and
mesophilic bacterial numbers than did corresponding halves conditioned
at 13°C. Total aerobic and anaerobic bacterial numbers tended to remair
constant or decrease sTightly during vacuum storage. Vacuum-stored cuts
from carcasses of grass-fad steers had significantly higher aerobic and
anaerobic numbers than those of other feeding regimes. A1l carcass and
resultant cut bacterial numbers were acceptable, before and after carcass
conditiontng, vacuum aging, or both,
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@ BE. E. Brent. Allan Chestnut, and Phil Georgs

[0}

Predicting Cattle Performance from Mathematical Models

Summary

Tablies based on a mathematical model are presented that allow
cost of gains by steers at various weights to be calculated. An example
illustrates how to use the tables to help with economic decisions.

Introduction

Daily gain and feed efficiency are generally calculated for feedlot
cattle at the end of the feeding period, but that gives no information on
how performance changed during the feeding period. We used a mathematical
mode] to compute gain, feed efficiency, and intake on a set of Hereford
steers after each 25 pounds gained during the feeding period. Using the
figures, a feeder can estimate cost of each additional unit of gain and
when to sell cattle for maximum profit or minimum loss.

Experimenta]l Procedure

Twenty Hereford steers averaging 623 Ibs. were individually fed the
10 rations in Table 24.1. Feed consumption and weekly weights were used
to derive mathematical mcdels of the steers' performance. The mathematical
models were translated to tables of feed intake [Table 24.2 ), gain {(Table
24.3), and feed efficiency (Table 24.4},

Calculating costs:

The cost of each pound of gain is composed of direct feed costs and
such fixed costs as interest and vardage. Thus, if an animal were fed a
tong period on a low-cost ration, total cost per pound of gain might be
higher, because of fixed costs, than if the animal gained faster on a more
expensive ration.

Ration & (see Table 24.1) was composed of 20.2% silage, 68.10%
corn, and 11.7% supplement, all on a dry-matter basis. Assuming silage
costs $25 per ton and contains 40% dry matter, cost per pound of dry
matter is 3.13¢/1b. If corn costs $2.27 per bu. and is 90% dry matter, it
costs 4.50¢/Tw. of dry matter. If the supplement costs 3200 per ton and
is 90% dry matter, it costs 11.1¢/1b. of dry matter. Thus, the ration
costs 5.0¢ per 1b. of dry matter.

Table 24.4shows that on ration B, an 800-1b. steer requires 5.7 1bs.
of dry matter per 1b. of gain. Thus, the feed cost per pound of gain is
28.5¢. MNo interest costs were added to the feed.
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If the steer were purchased at 700 Ibs. for 45¢ per 1b. with money
borrowed at 9.5%, the steer uses 8.31¢ per day in interest. Assuming
vardage costs of 5¢ per head per day, daily fixed costs are 13.31¢ daily.
In Table 24,3, the 800-1b. steer on ration 8 is predicted to gain 3.34 1bs.
per day, so fixed costs are 3.99¢ per 1b. of gain. Feed cost of gain was
28.50¢ per 1b., so total cost of gain is 32.49¢ per 1b., but only for an
800-1b. steer. For an 1100-1b. steer, 5¢/1b. ration x 7.7 lbs. feed per
1b. gain, and 13.31¢/day fixed costs = 2.46 1bs. gain per day gives 43.91¢/
1b. total costs of gain.

Table 24.5. shows incremental total costs of gain at various body
weights for a steer fed from 650 1b. to 1200 Tb. on ration 8 (20% corn
silage, a fairly typical feedlot ration]. Ingredient costs in faotnote 1
Cost of gain is mconomical early in the feeding period but guite expensive
at heavy weights.

You could use the gain and feed efficiency tables to construct similar
tables for othe/®combinations of corn and corn silage.

As cow slaughter decreases and percentage of beef consumed as hamburger
increases, demand for good-grade beef should increase. Information
contained in Tables 24.4 and 24.5 should aid in deciding when feeding
cattle to the Good grade instead of Choice is financially feasible.

The model was developed using Hereford steers, fed neither DES nor
Rumensin. We shall develop models for heifers and larger-framed cattle.
Adjustments can be made to the basic formula to account for feed additives.

Table 24.1., Ration fed steers to develop a mathematical model
of feedlot performance.

%, dry matter basis

Ration Corn Cracked 1 NEm NEp
no. silage corn Supplement Therms /100 1bs.

1 90.40 0.00 9.60 " LT 45.8
2 80.40 LPER AL 9.90 74 .92 48.0
i /0.40 19.40 10.20 78.10 50.1
4 00.40 29.10 10.50 81.26 BZ2.3
5 50.40 38.80 10.80 84.43 54.3
b 40 .30 48.60 11.10 87 .60 56.6
7 30.20 RE.40 11.40 90.77 hRE.8B
B 20.20 68. 10 L1.70 §93.93 63.1
9 10.10 7.0 12.00 97.10 63.1
10 0.00 87.60 12 .40 88.36 65.3

e

1 e : . -
Supplement composition was varied to assure adequate protein. Ingredients
included soybean meal, ground lTimestone, dicalcium phosphate, salt,
trace minerals, and vitamins.
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Table 24.2. Daily dry mabier intake (lbs.) computed from a steer
performance mode].
Steor Ratior purber (see Table } ]
waight
{1bs.) 1 2 3 4 5 6 7 8 o 10
GR0 5.6 16.3 17.2 18.4 19.3 20.0 19.6 18.8 17.4 lﬂ,g
E7L 15.9 16.3 1F. 5 1B.& 19.3 19.9 19.6 18.9 17.4 14,6
FO 16 .Q 6.5 17.3 18. 3 12.3 19.9 12.6 8.9 1.3 1.6
T25 EE.U 16 .6 17.5 1.4 19.4 19.8 9.5 1.8 17.8 14.4
FhO 16,1 & .8 17.3 15,4 19,3 19.7 9.5 15.8 17.4 14.4
Fin 16 .4 1.7 17.8 18,2 la.? 19.9 19.7 19,1 17.4 14.4
800 165 16.8 17.3° 18.3 190 19.7 19.5 1%.0 J7.4 14.4
BEE 16,7 6.9 17.5 18.5 19,1 19.8 9.4 15,5 1#:3 14,8
Bf? 16.9 Ei,ﬂ 17.6 16.0 ia.q 19.7 9.6 15.8 afind 14.8
Brh 16.9 17.0 17.4 183 19.1 19,5 19.5 19.0 17 .4 14.8
200 1.9 17.2 17.7 1B.5 9.3 19,7 9.6 18.8 17 .5 14.7
925 17.4  17.3 17.7 iB.6 18.1 19,7 18.7 18.7 17.7 14.7
ah0 17.4 17.4 17.7 18.5 12.0 198 12.8 16.49 ¥4 14.9
orh 17.5 17.3 1?18 1B.6 1%.0 19,7 19 .6 19.0 18.0 15.1
1000 LT3 17.4 17 .8 185 15.9 19.7 19,7 18.7 ig.2 14.1
1025 18.0 17.6 17.58 18.4 5.1 9.4 1. 5% IH.A 1&6.0 .0
1050 180 17.7 17,8 184 1901 19.3 123 191 176 14.9
1075 13.0 15,4 1.0 18.4 19.0 19.3 in.4 i9.0 17 .4 14 .9
llD@ 18,5 1.0 LB 13.6 2.0 in.4 19.E 13.%9 7.4 1
1125 iB.8 17.7 18,1 18.5 19.0 Iz 4 19,5 120 17.8 15.3
11580 19.1 15.0 .2 18.5 18,8 1.5 139.6 a7 17.5 15.3
1175 19.0° 18,1 1e.4 3.7 189 192 19.4 3:8.8 17.6 152
1200 1?:£__ 15.3 13.4 E?.? 19,9 jH2 19.3 18.7 177 15.1
Table 24.3. Daily weight gain (lbs.} at varicus body weights,
computed from a steer performance model.
Ltear Ration nurber [see Table 1
wedght
(1bks.) 1 & 3 4 5 [ 7 & 9 10
650 2,11 244 2.7 2.497 317 3.39 3.56 3.76 3.7 3.72
670 2.07 2.40 .73 2,03 3.12 3.32 3.50 3.74 3.63 3.65
700 2.02 £.35 Z .65 2. H6 J.Ch 1.26 .43 J.63 3,54 J.56
725 1.49% Ll Z.61 2. T 2.919 3.9 3.37 3.5 3.50 3.50
YED 1.94 f.27 2 £.75 2,93 . . 3.30 3.48 3.41 3,43
775 1.%1 2.20 .51 £ .0 Z .86 3.0& 3,23 3.41 3.34 3.34
BOG 1,87 b L 2,44 Z.6¢ Z.79 £.99 215 3.34 .28 3.28
BE25 .83 P Z.40 257 2.73 2.a5 3.08 3,26 i | o o v b
BLD 1.76 Z.07 by et | 2.5 2.0% 3.01 3.19 3,12 F. 15
BYE 1.71 2.0 2.24 2.4 2.kl 2.79 2.495 3,12 3.06 3.08
900 1.6% 1.4985 7.ed 2.40 2.57 274 2. B .04 2.949 3.01
aphs 1.67 1.94 2.18 235 2481 2.66 2.8E2 Z.97 2.90 2.93
QEd 1.63 1.89 £.13 2.o9 2. 44 .60 2.75 2.90 2.84 2 .86
475 1.50 1.62 2.07 2.24 £.3B 2.53 7. BR 2.B4 207 279
1000 1.54 1.78 2.0 2.18 23l 2. 4aE 2.62 2.75 2.71 2.71
1025 1.20 1.74 1.58 2.11 e.a7 .40 2.53 2.68 205 Z2.64
1050 1.45% 1.69 12751 2.07 2.20 2AR 2.44 Z.62 Z.66 .57
1075 1.41 1.65 i.87 200 Z2.13 E.27 2.40 2.53 2.49 .49
11400 i.39 1.61 a3 1.96 207 2.20 2.33 2 .46 .42 2.42
1125 1.34 1.54 1.70 1.39 2.0 .13 Z2.27 2.490 2.35 2,35
1150 1.3D 1.50 1.72 1I.83 1.99 .07 2. e 2.3 2.27 2.29
115 1.25 1.45 1.G67 1.78 1.8% 2.00 Pt % 2.24 .20 2.20
12060 1.21 1.41 1.63 1.74 1.83 1.94 2.05 .18 2.13 2.13




Table 24.4. Feed efficiency {units dey feed per unit aof body
weicht g2in} coroutzd from a steer partarmznce model] .,

Stear ; e ____ Ration nurmber [sen Table 1
weighl
{ibg.) 1 & 3 q 4 ] 7 a 9 10
650 r.4 6.7 6.2 6.2 6.1 ek 5.6 5.0 4.7 3.9
G5 747 6.5 6.4 6.3 6.2 E.0 5.6 5.1 4.8 4.0
F00 .9 7.0 G.5 6.4 6.3 6.1 5.7 5.2 4.9 4.1
725 8.1 1.2 6.7 6.6 £.5 6.2 5.8 5.3 5.0 £.1
F30 8.3 .4 G.8 G.7 6.6 G.3 5.9 5.4 5.1 q.2
TG 8.6 1.E 7.0 6.8 &7 h.5 6.1 5.6 5.2 4.3
B00 G.A8 7.8 F.l .0 6.8 L.6 6.2 L.7 £.3 4.9
fiz5 9.1 .0 7.3 v.E f.0 a.d 6.3 5.3 5.4 4.6
aa0 &.5 8.2 R 4.4 e 4.4 c.n h.o SEn 4.7
LN G.7 .4 e 7.5 1.3 £.0 =38 7] a.1 5.7 q.4
G0o0 10.0 B.7 7o £ R l.2 &, H a.2 5.9 4.9
D25 10,4 8.9 g.1 7.9 7.6 7.4 7.0 f.3 B 5.0
G50 10.7 g.& i3 Bl 7.8 f.5 i.2 6.5 6.3 5.2
= 1.1 R B.G 3.3 .0 f.8 Foued G.7 6.5 5.4
1000 11.& 5.8 8.3 8.5 8.7 4.0 7.5 6.8 6.7 5.5
1025 12.0 10.1 9.0 a.d 8.4 8.1 .7 7.4 G.8 5.7
1050 12.4 102.5 9.3 2.4 a.¥ E.3 7.4 7.3 6.9 5.B
1075 1.8 10.& 9.6 8.2 8.9 8.4 G.1 7.5 7.0 6.0
1100 13.6 11,2 9.9 2.5 g2 4.2 g.4 i.7 7.2 6.2
1125 14.0 11.% 10,3 9.8 9.5 9.1 B.6 7.4 7.5 6.5
1150 14.7 1.0 10.6 1.1 &7 2.4 8.9 81 .7 .7
117% 15.2 12.5 11.0 0.5 10.0 9.6 8.1 a.4 a.0 6.9
1200 15.8 13.0 11.3 io.ag 10.4 G949 9.4 8.6 .3 7.1
Table 24.5%. Economic dota computed Trom steer performance model,
Lbs. feed  Feed cost’ Fixed® Total
Animal D.M. per pow k. Lks. gain cost por cost per
wt., lbs. 1b. gain gain, ¢ per day 1B, gain, ¢ b, gain, ¢
650 5.0 25,00 3.76 3.43 28.43
675 L | 25,50 3.70 3.4 £8.948
o0 5.2 26.00 3.63 3.55 29,55
re5 5.2 26.50 3.54 3.64 g, 14
750 5.4 27.00 i.48 .70 3a. g
#15 5.6 28.00 3.41 3.78 al.7a
B 5.7 28.50 3.34 3,686 37,36
2425 5.8 29.00 3. 26 3.595 32.95
850 5.9 £29.50 3.19 4.04 33.54
875 £.1 30,80 3.12 q.13 34.63
Q00 6.2 31.00 3.0 q.24 3L .24
Q&L B3 31.50 2.597 q. 34 35.84
950 6.5 32.50 2. 20 q.44 36.94
976 B.7 3350 2.84 q.54 35.04
1030 g8 34.00 2.75 4.65 35.69
1025 7.0 35.00 2.68 g.81 32.81
LGS0 .3 Sa .50 2.62 4,82 41.47
14075 7.3 37.50 2.53 5.049 a4z .59
L1030 o7 38.50 2.46 5.24 43.74
1124 9 39.50 2. 40 .37 . 44,87
1150 £.1 40.50 2.31 5.568 45,00
1175 .4 42.400 2.24 5.75 47 .75
1200 5.8 2.18 5.91 45.21

43,00

1511&@& at 20 per ton, 40% dry matter. Corm a2t $2.27 per bu., 903
dry matter.  Supplement &t 3200 per ton, 90% dry matter.

Eﬂsaumﬁ Hetdday yardage, and 650 lb. steer purchased for 346/cwt. at
9.5% interest. 12.89¢/day fTixed costs.



E The Concept of Adjusting Energy Level in
Maintenance Rations for Cold Weather

@ D. B. Ames

Hutrient requirements for domestic animals (MRC) published by the
ilational Research Council are the best estimates available. For beef
cattle, specific tables are listed for animals of different weights and
for various stages of the production cycle. Although these values are
usetful for many situations, there are instances when they should be
adjusted. One needed adjustment is energy requirement for maintenance
when cattle are exposed to cold and rate of heat production must
increase to compensate for increased heat loss. The two factors that
ceternine the rate of heat less are: (1) the difference between body
temperature and environmental temperature, and (2} the amount of insulation
provided by fat, hide, and hair.

The temperature gradient between environmental and body temperature
(factor 1} combined with the animal's insulation {factor 2) can be used
to predict energy loss per unit of time, i.e. maintenance energy require-
rment. The relationship of these variables is:

Equation 1: Insulation = Temperature gradient
Rate of sensible heat Toss

The slower the rate heat is lost, the lower the cost of energy for
maintenance; however, there is a minimum rate of metabalic heat production
which must be lost or body temperature would rise because heat production
nust egual heat loss. For cattle consuming a maintenance level of feed
this minimum heat production is 131 Kcal/w3/4 (Lofgreen and Garrett, 1968).
Rate of sensible heat loss in equation 1 equals heat production minus
evaporative heat loss. Blaxter (1967) has estimated a re]&tive]y constant
rate of evaporative heat loss during §u1d to be 300 Kcal/m*~/da for cattle.
Hlaxter alsoc estimates that B0 Kcal/mé/da is used to warm feed and water.
Wnile heat of warming is sensible heat exchange it is not included in
equation [ because this particular avenue of heat flow is not a function
ot aniwal insulation, nor is it affected by environmental temperature.

Equation 1 indicates that different combirations of insulation and
thermal gradient may result in the same rate of heat loss. In other
worcs, when insulation values are high, animals can tolerate larger thermal

radients (magnitude of cold) without increasing rate of sensible heat
0ss. Lut, 1f insulation value is low, smaller gradients (higher
envircnmental temperature) could result in large rates of heat loss.

The relationship of insulation, tenperature gradient, and sensible
heat flow establishes an animal's critical temperature. Critical temper-
ature is the envirenmental temperature below which the animal must increase
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heat production to maintain constant body temperature, and by definition

is the lower limit of the thermal neutral zone. In effect, the critical
temperature and thermal neutral zone are much the same, but one may be

more appropriate than the other in some situations. When adjusting energy
levels in maintenance rations, the critical temperature is most appropriate
because it is the temperature below which increased energy is necessary.

The major animal variable that determines critical temperature is insulation,
which is obvious from equation 1. Using typical insulation values one can
calculate critical temperature as follows:

Example: 2
Insulation 15/ kecalfm fda
Body temperature 39 C o
Heat flow 2390 Kcal/m™/da

.015C/Kcal/mé/da = §%§5—§t515m2;da

then x = 3 C

This example suggests that the critical temperature is 3 L so when
the environment is colder than 3 C, more energy will be needed for
maintenance.

When adjusting rations for thermal environment an "effective temper-
ature" should be used as environmental temperature. Effect temperature is
defined as the heating or cooling power of the envirenment in terms of
dry-bulb temperature. A wind-chill temperature is a good example of an
effective temperature and should be used for cattle exposed to cold
{see B0th Annual Cattlemen's Day Beport, p. 84).

Critical temperature cannot be calculated without some error. First,
the insulation value of hair and fat is not uniform over the entire surface
aof the animal; second., the animal's ability to shunt blood to and from
specific areas of the body reduces the accuracy of estimates of insulation.
Third, calculations assume that the animal is a sphere with no facing
surfaces. Other methods of determining critical temperature are possible
and involve measuring heat production of animals exposed to various
temperatures to determine effective temperature when heat production is
lowest or performance is highest. Using both calculations and deductive
interpretation, table 25.1 1ists the estimated critical temperature of
beef cows presently being used in our research. The more insulation the
lower the critical temperature (see heavy winter coat, Table 25.1). This
would be expected from equation 1. The effect of wetting the haircoat by
rain or high humidity results in reduced insulation. Fat is not considered
here and more research is needed on its influence. Recent work has
refined observed changes in haircoat insulation (Table 25.2).

Values in Table 25,lare generally higher than calculated values
primarily because previous calculations assumed constant insulation over
the entire body surface. A second reason for higher values is that many
body surfaces face each other so heat lost is regained by the animal. This
is enhanced by behavioral thermoregulation.

Table 25.2 data show that total insulation and haircoat insulation
are closely related (r = .98), suggesting that insulatory value of the
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haircoat could be used to indicate total insulation. The best measurement
of haircoat to predict insulation value uses hair depth and weight per
unit area in this equation:

Equation 2: Total Insulation {CchaImeIda} = 7.18 + 3.08 (hair
depth, cm) + .017 {weight in gms/m2)

i After total insulation is estimated, increased energy loss per degree
increase in temperature gradient is determined by modifying equation 1 as
Tollows:

1 e
rate of sensible heat loss

Insulation =

For example, if insulation value is .015 CchaTImEHday then for each 1 C
of thermal gradient the increased rate of heat loss is 66.6 Kcal/mé/da as
shown below:

.015 C/Kcal/mesda = L.C

2 X
x = bb.6 Kcal/m fda

Ore remaining conversion that must be dealt with in determining rate of
neat loss is converting heat production during feeding, which is described
per unit of metabolic size, (131,Kcal/w3/4/da), to rate of heat loss per
unit of surface area (2770/Kcal/m~/da). Both values are a function of body
weight but at slightly different powers (w.73 wvs. w-08)., Thus, body weight
has a relatively small effect when converting rate of heat loss per unit

of metabolic size to heat loss per unit of surface area.

LTab]E 25,3 shows the percentage increases in NRC maintenance energy
requivement at four different insulation values for animals of five
different weights.

Values in table 25,3can help cattlemen properly adjust esnergy in
rations.

Example 1: If a 500 kg. (1100 1b.) cow has a winter coat {critical
temperature 0 C) with an estimated insulation wvalue
of 020 C/Kcal/m fda, how much energy does she require
if the wind=chill is -2& 7

Answer: The cow is experiencing 25 C of cold (difference between
critical and effective temperatures) and according to
table 25,3 needs 1.8% additicnal energy per degree of cold
ar 45% more than the MNRC maintenance energy reguirement.

Thus,

WRC Requirement 13,850 Kcal
Adjustment (45%) 6,232 Kcal
Adj. Requirement 20,082 Kcal

Example 2: Suppose a 400 kg. cow is wet, the dry-bulb temperature is
2 C (35 F) with a wind-chill of =5 € (23 F). \What is
her adjusted maintenance requirement for energy?



a7

Arnswer: In this case the cow experiences 20 C cold {difference
betwee: critical temperature -15 C and etfective temper-
ature -5 CY. Table 25.3 indicates &2 3.7% dncrease per
degree cold, therefore, 74% adjustment.

HEC Requirenent 11,700 Kcal
Adjustment [74%) 8.660 Kcal
Adj. Requirement 20,360 Kcal

The value of the described system is5 tc more accurately feed enerdgy
during periods of cold stress. The systewm is based an an assumed accuracy
of existing MRC reguirements at thermal neutral temperature. The system
does have some shortcomings in its present form, nowever, the adjustments
attempt to correct NRC requirement for effect cold.

Talle 25.1. Estimated critical temperature - beef cows.

Expocted

Criitical insulation
GCoat descriptiaon temnperature l:[:,-"!{ca[,-"rlzl.-'r_‘.'a",l
Summe r coot orowel 15 ¢ {89 F) .10
Fall coat T o {45 F] LDLs
Wintay cocat 0 C 132.F) L0
Heavy winter coak -7 C (138

Fl L300

Table 5. 7. Haircost, externzl, and total

12n5u1a—;-:-:m
of cattle by manth in

RENZE5 -

3 ; g =
Insuletion (C/4aalfm ddad
LR don LLinge)in (oAl

Month Fafrcoat Externan R e e
Jar. 019 20 032
Feb. 1S LOES JOET
MHar. L0111 MbREL nz2
April e 014 018
Mayw . oos L0111 018
June 03 L DOE Bl3
Jurly L0 L00F g
LG, 002 L0046 i s
Sent. B 04y .01z
gct. o003 Pl 013
Mo, 004 LD 015
Dew. L0006 013 018
Caiculated oo fiftesnth of each wonth.

EE.K[;I—_':"I“:-:'I_I inzulation inclueded haitrceoat and air dinterface.
3Tu1.;s‘l insulation includss hide, haircozt, and air intaerface.

Table 25.3.  Ipcreascd againtenznce enecgy costs far cebilia

per degree (21 cold.

Insulatign Cow weiabt {kel

(G ¥cat mefdal 204 2 400 00 = a0
Percentages ; =

LOLD 4.1 3.9 3.7 3B .5

<015 2.8 2.6 2.5 2.4 223

L0230 2.1 1.9 1.9 1.8 1.8

SR 1.7 l.& 1.5 1.4 1.4

O30 L Y2 1.2 1.2 1.1
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