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1:15 pan—Neef Making in the San Joagquin Valley—
Harvey MceDougal, Feadlot Operator, Collinsvlile, California
Ttilizing Forages and Roughapes in Kansas and the South-

west—FPunel Moembers

By Cow Herds in the Flint Hills—Floyd Mills, Hanch
Operator, Beden, Kansas

By Cow Herds In Western Pasturea—2Mel Harper, Ranch
Operator, Sitlka, Kansas

Ey Steers from the Bange—George Andrews, Ranch Op-
ecrator, Konopolis, Konsas

By Heifera from the Range—Fred Winzeler, Hanch Op-
arator, Lamont, Kansas

In Feodlots—Ilarvey MeDougal, Californis, and Girdner
Crofoot, Feedlot Operator, Cottonwood Falls, Kansas

Selling Cattle 'ed Bulky vz Highly Concentrated Ho-
tions- - Willord Olander, Mations] Livestoek Company,
Kansas City Market

Buying Cattle Fad Bulky wvs, Concentrated Ralions
Ruzsell Halberg, Armour and Company, SL Joscph,
Mizgouri

Questions and Discussion

3:00 pom.—aAdjournment

8:80 pan.—Kansas State Union—DBanquel for visiting stockmen and
ladier—HBlock and Bridle Club

Honoring: Heury Roglar
Bill House
James Reid (deceased)

MR THE LADIES
Friday, May &, 18961

6:30 pom.—Dinper, Gillett Hotel Kanzas Cow Belles and all visiting

ladies (make reservations with Mes, O, G, Elling,
Tl Elling Drive, Manhattan)

Saturday, Moy 6, 1961

#: 30 aum.—Coffes, Animal Industries Bullding—Dby Animal THusbandry
Lindies

10:30 a.m.—Frogram and Demonstrations
12:00 m. —Lunch, Animal Husbandry Arena
G130 pan—2ERlock and Bridle Bannquet (see general program)

COVER PHOTO: Calves used in grazing and feeding tests by the animal
husboandry departmenl being loaded at Alpine, Texas, for shipment (o
Kaenzas, October, 1%40. This is the third consecutive year that calves
have been purchased for the experiments from the Jeff Ranch, Forl Davis,
Texas. Photo courtesy Henry Elder, munager, Texes Hercford Association,
Port Worth.

Beef Cattle

‘Frace-mineral Salt for Steers on an All-roughage Ration (Concrete
amd Shelter va, Dirt and No Bhelter) (Project 430).

M, M. McCartor, B, A, Koch, K. I, Smith, and D, Rlichardson

Provions data colleeted at this station aeem to indicate that supple-
mentary dietary trace minerale may be of value under eertain foeding
recimes, This trigl also was designed to oblain further information on
the velue of shelter and concrele in feading lots,

Experimental Procedure

The steers used in this study haed been uscd in various pasture trials
during the summer of 1960, After those trials were completed, the steers
were fed an all-roughage maiolenanee ration until they were allotted to
this study December 14, 19648,

The cattle were divided into four groups of 10 apimals cach as follows:

Lot 1. Plain galt (on concrete and with shelter available).

Lot 2. Trace-mineral salt {on conerete and with shelter available),

Lot 3. Trace-mincral sall (divt lot—no shelter).

Lot 4, Plain sall {dirt lot—mno shelter).

The cattle were held off feed and water for 15 houwrs prior to being
on and off test, Throughout the wintering period siloge was fed In the
morning and hay, in the afternoon. All animals had free-choice accesa
to the desipnaled salt and also to a mixture of that salt and bonemeal
Wealer was alwavs avallable from heated automatic waterers.

(hservations

Trace mineral sall apparently had no effect obn average daily gain or
feed efficlency of steers being wintered on an sll-roughage ration.

Table 1
Troce-mineral sali®* for steers on an all-roughnge ration (concrete and
shelter vs, dirt and no shelter).
Tiegember 14, 1960, to March 17, 18961—83 days.

Canerele Inl - shells lrt Jot, mo ahelter

Trestment .. Plin=ll T3 il T-Mialt  Plansalt
Number sleers per lol . : 10 1q 10 La
A, Initial wt., Ths. ... T14 T149 i1 741
Av, final wt., 1b3, ... F40 BaT B4R Edg
Av. total gain, 1ha, 135 134 110 148
Aw, dally gain, 1bs, .. 1.47 1.48 1.1%8 1.13
Standard error of mesn ... 0,11 40,11 =008 =012
A, daily ration, 1ba.:

Snrghum silage 26.0 2640 26,0 26.0

Alfulfs hay .. 11.8 11,0 115 11.%

T-M #alt . N2 2T

T-M salt + bonemoal 166 138

Plait BRI orinirerenerminns

Plain salt + homemesal ........ 189 11K
Ay, fead por owt, gain, lThe.

Sorghum silage ... 1779 1765 B204 5258

Alfalfa hay ... 303 E04 q974 1063
Av. leed vosl per ewt, gain ... $11.98 11.68 14,61 15.56

* Clommereial frace-mineral sall contpining not less than . T MALFANES3]
AR gohndt; J02RY copper: 00500 zime; 00T fodine; 125%0 Droo.
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Steers fed on concrete and with shelter available gained significantly
faster than those fed on dirt and without shelter. The average feed
requirement per hundredweight gain was much higher for cattle on
dirt and without shelter. . .

It should be pointed out that weather conditions were relatgvely ml!d
and precipitation was almost zero during the time that this trial was in
progress.

Cobalt Bullets or Cobalt-fortified Soybean Oil Meal for Heifers on a
Finishing Ration (Project 430),

B. A. Koch, E. F. Smith, D. Richardson, and F. W. Boren

Experimental Procedure

Twenty-seven head of Hereford heifers of good to choice quality were
used in this trial. They previously had been used to study various winter
treatments. Treatments were as follows:

Control lot. Cracked sorghum grain and alfalfa hay fed twice a day;
soybean oil meal fed once a day. .

Cobalt-bullet lot. Each heifer given a cobalt bullet at beginning of the
feeding period; fed the same as the control lot. . .

Cobalt “fed’” lot. Daily allowance of supplemental cobalt carried in
soybean oil meal; fed the same as the control lot.

During the first 17 days of the trial, each heifer received 10 pot}nds
of silage per day mixed with the grain to help bring to full feed. Heifers
in the cobalt “fed” lot received 0.75 mg. of supplemental cobalt per head
per day in their soybean oil meal during the first 90 days. During the
last 80 days, the supplemental cobalt was increased to 1.50 mgs. per head
per day.

Observations

The heifers receiving cobalt bullets did not show significant improve-
ment in average daily gain, feed efficiency, or carcass grade compared
with the controls, but feed cost per hundredweight of gain was slightly
lower and average carcass grade was slightly higher for the ‘‘cobalt”
heifers.

Heifers receiving cobalt in their protein supplement each day gained
an average of 0.3 pound more per day than controls, and feed cost per
hundredweight gain was considerably lower. Average carcass grade was
also considerably higher than that of the control group. Statistically, in-
crease in average daily gain over that of the control group was highly
significant.

In this particular test, the cobalt in the protein supplement apparently
was more effective than that supplied by a cobalt bullet.

Table 2

Cobalt bullets or cobalt-fortified soybean oil meal for heifers on a fin-
ishing ration.

May 25, 1960, to November 11, 1960—170 days.

Cobalt Cobalt
Treatment ... OEOBO00C0000000000 wee Control bullet in SBOM!
Heifers per lot ... 0 9 9 8
Av. initial wt., 1bs. . 637 634 636
Av. final wt., 1bs, . .. 926 926 976
Ay, total gain, Ibs. .. . 289 292 340
Av. daily gain, 1bs. icerrcerrierenieens . 170 1.72 2.00
Standard error of mean .................. +0.07 +0.13 +0.05

. A 1t added as
1. Bach pound of soybean oil meal contained 0.75 mg. of coba
CoSO, * TH,O for the first 90 days. During the last 80 days each pound of
soybean meal contained 1.50 mgs. of cobalt.
2. One heifer died 10-8-60 (pneumonia).

(4)

Table 2 (Continued)
Av. daily ration, 1bs.:

Sorghum grain ... 14.42 14.08 15.75
Soybean oil meal . 1.00 1.00 1.00
Alfalfa hay ...... 4.87 4.84 4.97
Salt ..ceevienenns o 0.052 0.052 0.044
Salt and bonemeal ... 0.072 0.082 0.068
Av. feed per cwt. gain, 1bs.:
Sorghum grain 848.2 818.6 787.5
Soybean oil meal .. ... bH8.8 58.1 50.0
Alfalfa hay .......c...... ... 286.5 281.4 248.5
Feed cost per cwt. gain® ............. .. $19.31 $18.71 $17.61
Carcass grades, USDA:
Av. choice ... 1 1 1
Low choice . 2 2
High good 3 2 3
Av. good ... 4 2 2
Low good ... 1 2
Av, USDA carcass grade 11.56 11.78 12.25
Av. marbling score® ........... 7.11 7.56 6.75

3. Feed prices listed on inside of back cover.

4. Average grade determined as follows: Av. choice, 14; low choice, 13; high
good, 12; av. good, 11; low good, 10.

5. Visual marbling score: Modest, 6; small amount, 7; slight amount, §8;
moderate amount, 9.

e

Studies on Shipping Fever and Shipping Shrink in Cattle.

F. W. Boren, H. D. Anthony, D. C, Kelley, D. L. Nelson, E. ¥, Smith,
and S. Wearden

This is the second year in which an attempt was made to determine
some basgic facts related to shipping fever and shipping shrink in weaned
stocker calves.

As in the previous years, the calves used in this study were from Jeff
Ranch, Fort Davis, Texas. They were gathered early October 21, 1960,
weaned from the cows, loaded into trucks, and transported 50 miles to
loading pens in Alpine, Texas.

Fifty head of heifer calves were randomly selected from a group of 85
heifers. They were then randomly assigned to two groups as follows:
(1) Control calves injected intramuscularly with sterile saline; (2)
each calf injected with 2.5 ce of a commercial tranquilizer which con-
tained 50 mgs. of ethylisobutrazine (2-ethyl - 3-dimethyl lamino - 2-
propyl)- 10 phenothiazine hydrochloride per cec.

The two groups of calves were weighed, combined, and loaded into
one cattle car and shipped to Manhattan, Kansas. On arrival they were
separated into two groups, irrespective of treatment, and placed in two
lots. Subsequently, seven additional examinations, including temperature,
two nasal swabs, blood samples, and body weights, were made for each
animal. All calves were observed daily for symptoms of shipping fever.

Observations

The transit shrink for four carloads of stocker calves is shown in
Table 8. Shrink varied from 5 to 9% for the calves in cars 1, 2, and 3.
Car 4 contained the experimental group of calves. The average shrink of
these calves was 6%, with the tranquilized calves shrinking 5% and
the control calves 7%. All the calves in the shipment, 195 head, received
the same transit treatment. The difference in shrink is not significant.

Shipping fever did not occur in any of the calves during the experi-
ment. However, symptoms of respiratory complexes did occur in ap-
proximately the same number in both the treated and control groups.
These were treated with injections of penicillin and streptomycin, with
a high degree of success.

(5)



It required about 21 days for the control group of calves to regain
their initial pay weight of 428 pounds. The tranquilized group did not
regain their pay weight, 443 pounds, during the course of the experiment,
which was 27 days.

Red blood count, packed cell volume, and body temperatures.of the
control group of calves remained higher for the entire experimental
period.

Table 8
Transit shrink of stocker calves.
Car No. }ggl'] Sex shq;;:gfif%
1 45 Steers 7
2 650 Steers 5
3 50 Mixed 9
41 50 Heifers 6
25T Heifers 5
25C® Heifers 7

1. Car 4 was the experimental group.
2. Calves injected with tranquilizer.
3. Calves injected with saline solution.

Adapting Roughages Varying in Quality and Curing Processes to the
Nutrition of Beef Cattle, 1960-61 (Project 370).

Comparative Valne of Four Varieties of Forage Sorghum Silage for
Wintering Weaned Beef Calves. A Progress Report.

F. W. Boren, E. F. Smith, D. Richardson, and R. F, Cox

The production of sorghum silage in Kansas has, during the past 20
years, grown from an insignificant source of farm income to one of
major proportions. The total value of sorghums produced for silage and
forage is about $40 million. Each year silage accounts for about two
thirds of this total, or about $26 million. As more acres are retired from
production of price-support crops, sorghum acreage is expected to in-
crease still more. .

Presently, there are 30 to 50 different forage sorghum varieties from
which a farmer must choose. These varieties of forage sorghum have
similar to widely different agronomic characteristics.

It is the object of this test to obtain data to help farmers select the
sorghum varieties best suited to their livestock enterprises. .

Four varieties of forage sorghum, widely different in agronomic
characteristics, were used in this pilot test. They were:

1. DeKalb FS-la: High grain producer; dry stalk; nonsweet; 76-77
days to reach 50% bloom. .

2. Lindsey 115-F: Low-to-medium grain producer; juicy stalk; semi-
sweet; late maturing.

3. Early Hegari: High grain producer; juicy stalk; nonsweet; 75-77
days to reach 50% bloom. .

4. Axtell: Standard variety; low-to-medium grain producer; juicy
stalk; sweet; 74 days to reach 50% bloom.

These four varieties were ensiled in upright silos when the grain
reached the medium to hard dough stage.

Forty head of choice-quality heifer calves from the Jeff Ranch, Fort
Dayvis, Texas, were used in this experiment. They were allotted, 10 head
per lot, on the basis of weight, and fed silage free choice plus 1.25 lbs.
of soybean meal. Dicalcium phosphate and salt were fed as a source qt
calcium, phosphorus, and salt. This feeding regime was such that it
allowed a full expression of the production potential of the silage.

(6)

Results and Observations

The results of this experiment are reported in Table 4. Early Hegari
produced the most gain, followed by DeKalb, with Lindsey and Axtell pro-
ducing the least gain. The two high grain-yielding varieties, Early Hegari
and DeKalb, produced more gain, 0.20 and 0.11 pound per animal per
day, respectively, than the two low to medium grain-yielding varieties,
Lindsey and Axtell. The latter two produced the same gains for the
winter period. Statistical analysis of the data showed the differences in
gain to be nonsignificant.

Daily ration, feed required per cwt. gain, and feed cost per cwt. gain
show differences among lots, but valid conclusions are difficult to make
from only one year’s results. It is apparent that greater numbers of
cattle are needed to detect statistically significant differences if they
exist.

Table 4

Comparative value of four varieties of forage sorghum silage for win-
tering weaned beef calves.

December 1, 1960, to March 27, 1961—116 days.

Lot number .........ccceeveverinnnnns 13 14 15 16
Number heifers per lot ........... 10 10 10 10

: . DeKalb Lindsey Earl
Silage variety fed .................... pesfa 1"151? negafi Axtell
Initial wt. per heifer, lbs. 464 454 462 465
Final wt. per heifer, 1bs. . 654 634 665 645
Av. gain per heifer, 1lbs. ......... 190 180 203 180
Av. daily gain per heifer, lbs. 1.64 1.55 1.75 1.55
Av. daily ration, lbs.:

SIlage .ivvvveireriienireireee e, 37.7 38.2 39.6 33.3

Soybean meal ...........coounnnes 1.25 1.25 1.25 1.25
Lbs. feed per cwt. gain:

SIlage .iiinivcrneeiieiinnneiennnnn, 2300 2463 2265 2143

Soybean meal . 76 81 71 81
Total feed required per cwt.

gain, Ibs. ...ccoeiiviinrnriennns 23176 2544 2336 2224

Feed cost per cwt. gain .......... $9.23 9.87 9.17 8.95

Adapting Roughages Varying in Quality and Curing Processes to the
Nutrition of Beef Cattle, 1960-61 (Project 370).

Performance of Yearling Beef Heifers Fed Various Ratios of Sorghum
Grain to Dehydrated Alfalfa in Pellet Form.

F. W. Boren, E. F. Smith, B. A, Koch, D. Richardson, and R. F. Cox

This is the first year of an experiment designed to investigate the value
of a complete pelleted ration for fattening cattle. Since Kansas has an
abundance of sorghum grain and alfalfa, the 1960 study was designed
to study the performance of yearling heifers fed various ratios of sorghum
grain to dehydrated alfalfa in pellet form. Dehydrated alfalfa served as a
source of roughage and protein.

The feeds used in this study were grown locally and the pellets made by
the University’s feed technology technicians—3¢ inch in diameter.

Fifty head of about 660-pound choice-quality Hereford heifers were
used. They were allotted 10 head per lot on the basis of prior treatment
and the lots randomly assigned to the various concentrate:roughage ratio
pellets, The heifers were rapidly brought up to a full feed of pellets and,
when on full feed, pellets were kept before them all the time. No other
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concentrates or roughages were fed. The pellets made up the sole source
of concentrates and roughages received during the fattening period. At
the end of the 135-day fattening period the heifers were sold on a grade
and yield basis.

The indicated ratios of sorghum grain to dehydrated alfalfa in pellet
form were compared.

Chemical analyses of the pellets also are indicated:

Lot  Sorghum Dehy. Ether Crude Carbo-
number  grain alfalfa Protein extract fiber Moisture Ash N.F.E. hydrates

90 10 10.13 3.32 4.03 9.88 2.36 70.28 75.31
11.56 3.32 7.62 8.97 3.51 65.02 72.64
50 50 12.75 3.52 13.05 8.61 5.15 56.92 69.97
30 70 15.63 3.567 15.80 7.72 6.81 50.47 66.27
10 90 16.59 3.61 20.57 7.23 7.52 46.32 66.89

Ot 0o o = R
-3
=y
@
=3

Observations

The heifers in all lots went on full feed without difficulty and in about
20 days all lots were being fed pellets ad lib, with their average daily
pellet consumption being within 1% to 1 pound of the average daily con-
sumption for the entire 135-day fattening period. All the cattle stayed
on feed very well; however, bloat was experienced in some lots. Practi-
cally all of the heifers in lots 1 and 2 getting 90:10 and 70:30 ratios of
sorghum grain to dehydrated alfalfa, respectively, experienced some de-
gree of bloat almost every day. The most bloat occurred from 9 to 10
a.m. and from 5 to 7 p.m. The heifers in lots 3, 4, and 5 rarely bloated,
with lots 4 and 5 having no bloat at all. From our observations, the
frequency of bloat decreased as the amount of dehydrated alfalfa in-
creased from 30 to 90 percent of the total ration.

The heifers in all lots were restless, especially those in lots 1, 2, and
3. Those in lots 4 and 5 appeared more content and were observed to
ruminate frequently. Without exception, all heifers indicated a desire for
fiber by chewing and eating the board fences.

The feedlot performance and carcass data are presented in Table 5.
The data presented reveal the following:

1. The average daily gain made by the different lots of heifers was not
significantly different.

2. Daily pellet consumption per head increased as the dehydrated alfalfa
increased, with the heifers in lot 5 eating about 3 pounds of pellets more
per head daily. .

3. Lot 1 required less feed per pound of gain followed by lots 3, 4, 2,
and b.

4. Lot 1 made the most economical gain.

5. The high cost of gain made in lots 2, 3, 4, and 5 over lot 1 was due
not only to the increased feed consumption but mainly to the higher
cost of the pelleted feed containing the higher percentages of dehydrated
alfalfa.

6. Carcass grade scores of lots 1 and 2 are not significantly different.
However, lot 1 graded significantly higher than lot 4, highly significantly
higher than lot 3, and highly significantly higher than lots 4 and 5.

7. These data indicate that as the roughage portion (dehydrated
alfalfa) of this all-pellet fattening ration was increased the following
occurred:

(a) Average daily gain did not change significantly.

(b) Average daily feed consumption increased markedly.

(c) Feed required per cwt. gain increased.

(d) Carcass grade decreased significantly.

8. The quality of carcass fat was not affected by the level of dehydrated
alfalfa in the fattening ration. The carcass fat of the cattle from all
lots was very firm and the desirable white to creamy-white.

(8)

T ———————

Table 5

P_erformance of yearling beef heifers fed various ratios of sorghum
grain to dehydrated alfalfa in pellet form. A progress report.

May 17, 1960, to September 30, 1960—135-day fattening period.
Lot number ......cccovvevvennnane 1 2 3 4 5

Number heifers per lot .. 9 10 9 10 10
Sorghum grain: Dehy-
drated alfalfa ratio .. 90:10 70:30 50:50 30:70 10:90

Av, initial wt., 1bs. . 670 655 659 653 666
Av. final wt., 1bs. ............ 908 879 920 909 899
Av. gain per heifer, 1b 238 224 261 256 233
Av. daily gain per heif
e 1.76 1.66 1.93 1.89 1.78
Av. daily ration per
heifer, 1bs:
Sorghum grain ... 13.91 11.81 8.76 5.32 1.86
Dehydrated alfalf 1.55 5.06 8.77 12.40 16.75
Lbs. pellets consumed
daily, total .............. 15.46 16.87 17.63 17.72 18.61
Lbs. feed per cwt. gain:
Sorghum grain ............ 789.20 711.56 453.44 280.27 107.85
Dehydrated alfalfa ...... 87.69 304.95 453.45 653.98 970.69
Total Ibs. feed per cwt. .
F=£:1 5 { RO OROTRTRRRIN 876.89 1016.51 906.89 934.25 1078.54

Feed cost per cwt, gain! .. $18.41 22.87 21.31 22.89 28.07

Carcass data grades,

USDA:*

Av. choice ......cceeenenn. 1 2 2

Low choice . 2 5 1 o

High good ... 2 1 1 3 .
Av, good .. 3 2 a5 2 3
Low good ... 1 3 4 5
High standard ... . - 2 1 2

Av. carcass grade* ....... 17.9 18.7 17.1 16.7 16.1

Value per head on
carcass grade-
yield basis® .............. 196.50 192.54 189.20 i77.64 172.38

1. Pellet price on last page of bulletin.

2. Av. choice = 20; low choice = 19; high good = 18; av. good = 17; low
good = 16; high standard = 15.

3. Choice grade carcasses = $38 per cwt.; good grade carcasses = $35.50;
standard = $32.

4. Grade significance: P < 0.05 = 17.9 over 16.7; 18.7 over 17.1.
P < 0.01 = 17.9 over 16.1; 18,7 over 16.7 and 16.1.

Experimental Grubicide Application Methods to Control Cattle Grubs.
F. W. Knapp and Miles McKee

During the past year a new grubicide application method has been
tested for use in controlling cattle grubs. Called the pour-on method, it
consists of pouring a small amount of a special formulation of a systemic
grubicide along the back line of an animal before grubs appear in the
back.

Three experimental systemic compounds tested were Bayer 29493, Co-
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Ftal, and Dylox, also called Dipterex These compounds were in milneral
oil as o 2 percent suspenslon exeept Dylox wag an 8 percont suspension,
The animals uwzed werg the Tniversity's purebred ecow and eslf herd,
ranging in ape from 1 to 16 vears, They were divided Into zix groupsz
and treated as follows:
Group L. 16 hesd, 230 cc ol B-3%493 per head Cetober 11, 1840,
Group 2. 15 head, untireated controls for group L.
Group 4, 59 bewd, 250 ce of Dyivx per head November 1, 1964,
Group 4. 25 head, antreated controls for group 2,
Geoup 5. 14 head, 250 e of Co-Hal per head Qetober 11 1960,
Group 8. 14 head, ootreated coutrols [or greap 5.

A pint jar with a 250-¢o mark was used to apply insecticides to ani-
mals” backs, After treatment the animals wers grouped as necassary Lov
thy comvenience of tha herdsman,

ot all animals in each group were available for grub eounts dos to
consignment for shows and sales. Past experiments indleated that most
gruhs are encvsted in backs by Fehmary: therefore, anly one connt was
made Pebruary 1, 15641,

Table &

n. Ar gl
nrlwal: 228 %o riih
lircap Tr suiment tert L 11T - r:m_!_ " redution

1 B-29443 13 11 b 3 ik Hil
2 untreated L& l3a T 15 3.0
A Divlox 24 11 1] 0 0 100
+ untreated 25 25 12 b 3.0
i Ju-Ral 11 10 10 313 31.3 246

1 untreated 14 8 & 385 415

Hoesults and Pisewssion

All three pouar-ona in mireral ol were guite viscous the day of appli-
cation due to cool wealher and viscocity of the oil used. Newer formula-
tions are less viscons and more eazily applied.

Mo ill effeels to the animals were woled nor was there any damage Lo
the hair coal at the zlte of apylieation, Treaied animals conld essily ba
distinguisbed (rom untresied by the residue of mineral oil along back
lines,

Tha control of grubs by Lhe B-28493 and Dylox treatments was 90 apd
100 percent, respectively. and considered very effective. The (ln-Ral
treatment, however, gave only 24.6 percént control, Oiher workers using
Co-Hal in a less viscons carvier have reported effoclive control,

Conclusions
The appiization of a grubicide by a pour-on method reguires less time.
labpr, and egquipment than either bolus or spray treatmeni, Another
advantage over the spray methed iz that the pour-cn treatments can be
applied pynder adverse westher conditions. This work is atill experlimental
and will reguire more testing before complete approval,

1. Bawer 2H400 0 0o dlmetkyl 0 - 4 - Gmelthyithle) -m- tely] phosploro-
Lhioate)
CoeTead (0, O diethyd .0 4 - chloeo - 4 - methyl - % -oxe-2H-1- bonzo-

prrin=Tyl phosplinruLiioste)
Tolee (0, 0 - dimethyl- & & I- trichloro -1- hydroxyeihyl phosphale)
Insn%m:c!ps ware furnished by the Chemagre Corporalion, Koansms Ciky.
Mk,
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A Comparison of Salt-protein Blocks and Salt-protein Loose Mixtures
for Steer Colves on Winter Blucglem Posture, 1968-60 (Project 255-1).

E. F. Smith, F. W. Boren, and B. A, Koch

Sull-meal mixtures, with enough salt to limit protein intake, have hesn
used for some time to supply protein oo a seli-service basls Lo ranse
cattle, Ty pressing the salt-protein mixture iulo block form there {a the
possihility of limiting intake mechanieally and thereby reducing the sali
content of the mixture, which would be desirable,

The following experimental lrealments wers comparod:

Pastures TA and 13. Salt and soybean meal mixture.
Pustores 7B a&nd 15, Salt and sovhean meal in Wock form.

The mixtures v biveks listed ebove were kept betore the steers throngh-
out the winter perlod. Molasses wes included asz a binding agent in the
bloeks, =0 it was alao included in the mixtures, Bonemeal woe ineluded
in both blocks and mixtures as a acurce of phosphorus,

The bluestem pustures, =ach oontaining 60 acres, had sufficlent dry
grasa for the cattle,

Tha 40 steer calves, 10 par pasture, used in the cxperiment wers {ood
Lo Choice grade Hercfords from near Forl Davis, Texas, and were as-
signed on a random weight hagis to thely (eostments,

Observations

Salt content in bath blocks and looso mixtures waa varied in attempting
10 maintain consumption of the supplemental [eed at the sams level] for
all lots, Sall contont of the blocks varied from o Lo %0 percent and
that of Lhe looge mixtures from 10 to 22 percent. Consumption was easier
to reguinte with the aalt-protein mixlure becauss the ratio could be
changed pasily., Tiy the end of the first two weeks the cattle on both
blocks and mixture were consuming 20 pereant s=alt. Salt required to
limit intake ranged betwesn 0.4% pound and 0.4% pound per steer daily.
The blocks econtributed wvery little toward Iowering salt comsumplion,
The performance of the steers was about the same under both trestments,

Table 7
A comparison of salt-protein blocks and salt-protein mixtures,
Decpmber 8, 1058, to April 27, 1860,

St R 13 T

Pasture NUmber .........

Treatmant ... pHEN T Mixhure Lilnck Hlinck
Number of steers . It 1g 10 10
Initinl weizht, lbs. o AGE 459 456 451
Taily Eain DEP BELOBT iciiiiecioionieees 0.23 0,27 .11 0.1%
Lhily rulion per steer, aelf-fed, 1hs.:
Foybean meal .. 1.64 1.67 1.74 1.655
BIE e 0,48 048 f44 043
Bonemeal 0.08 0,08 0,12 .12
Molasses .06 [N .13 .12
CR MR et pm s LG 2.24 2,43 2,46
Bluestem pasture .

(free chindie) ifren enplae)
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The Value of Diethylstilbestrol Implants' and Implants Plus an Anti-
biotic? for Wintering Steer Calves, 1960-81 (Project 253-8).

C. L. Drake, E. F. Smith, B. A, Koch, D. Richardson, and F. W. Boren

Thirty-four good-to-choice Hereford steer calves from near Alpine,
Texas, were randomly assigned (Snedecor's* randomization table) to three
treatments:

Lot 19, Control. .

Lot 20. Each steer implanted with 24 megs. of diethylstilbestrol in the
right ear.

Lot 21, Each steer implanted with 24 mgs. of diethylstilbestrol in the
right ear and fed 70 mgs. of Aureomycin daily, mixed with sorghum grain.

Each animal in each lot received daily 5 lbs. of sorghum grain, 4 lbs.
of alfalfa hay, and prairie hay free choice. They will be grazed and
fattened during the summer and fall of 1961. Some will be reimplanted
with diethylstilbestrol to collect more information on its use in a winter-
ing, grazing, and fattening program.

Observations
Weight gains were not significantly affected by either stilbestrol im-
plants or Aureomycin; however, the combination treatment admh:}lstered
to lot 21 apparently reduced the feed required per 100 lbs. of gain com-
pared with the controls (lot 19).

Table 8

The value of diethylstilbestrol implants with and without chlortetra-
cycline (aureomycin) for wintering steer calves,
December 2, 1960, to March 24, 1981-—112_days.

Btllbestrol

implant
Btilbestrol an
Treatment Cantrol implant Aureomyein
Lot number ......... 19 20 21
Number of steers ............ . 14 10 10
Initial wt. per steer, 1bs. . 636 521 520
Daily gain per steer ........ o 0.95 1.01 1.08
Standard error of MeAD .....cccoovicinieiiennns 06 04 08
Daily ration per steer, 1bs.:
Sorghum grain ... 5.0 5.0 5.0
Alfalfa hay ....ccecvveenien 4.0 4.0 4.0
Prairie hay ...cccmnnn 8.7 8.0 8.1
Salt (free choice) ......... Seliges  Adwsk .
Stilbestrol implant, 24 mgs. No Yes Yes
Aureomycin, 70 mgs, per head daily ... No No Yes
Feed per ewt. gain, 1bs.:
Sorghum Erain .......cceeemmeins 523 493 457
Alfalfa hay .... sivsiniesendsnns LB 395 370
Prairie hay ....... 927 191: 748

A Comparison of Feeding Hay to Steers on Bluestem Pasture and in
Drylot, 1960-61 (Project 253-2).
C. L. Drake, E. F. Smith, F. W. Boren, and B. A, Koch

This study was designed to compare winter bluestem pasture with
drylot as a place to winter calves. The same ration, alfalfa and prairie
hay, was fed to both groups. '

1. Diethylstilbestrol implants (Stimplants) were furnished by Chas. Pfizer
and Co., Inc., Terre Haute, Ind.

2, Chlortetracyeline (Aureomyein) was furnished by the American Cyanamid
Co., Pearl River, N.Y

3. George W. Snedecor. Statistical Methods, JTowa State University Preas,
Ames, Towa (1858).
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The following experimental treatments were used:

Pasture 8. Fourteen steers wintered in a 139%-acre bluestem pasture
from December 2, 1960, to March 24, 1961, and fed 4 pounds of alfalfa
hay per head daily. Prairie hay and salt were offered free choice.

Lot 22. Fourteen steers wintered in a drylot 50 x 120 feet, without
shelter and fed the same as those in pasture 8,

Ohservations
The results of this test are shown in Table 9. The steers in drylot
consumed 2 pounds more prairie hay per head daily and gained slightly
more than those wintered on bluestem pasture; however, the difference
in gain was not statistically significant.
These steers will be grazed together this summer to determine the in-
fluence of different regimes on summer grazing gains.

Table 9

A comparison of feeding hay to steers in drylot and on bluestem pasture,
~December 2, 1960, to March 24, _1_96_1__—112 days.

Lot number ........ccouuns 22 8
Number of steers per lot . 14 14
Feeding Area ........... - Tylat Bluestem pasture
Initial wt. per steer, N 490 512
Daily gain per Steer ......cosimmimnn 0.41 0.32
Standard error of Mean ........cccoceeivrerveierinnns 03 .03
Daily ration per steer, 1bs.:

Alfalfa hay ......... Gl 420 4.0
Prairie hay ...... £
ce)

Salt (free choi
_ Bluestem pasture

8.3
Bhae e SR ),

Different Methods of Managing Bluestem Pastures, 1960 (Projects
253-3 and 253-5).

E. F. Smith, K. L. Anderson, B. A. Koch, F. W, Boren, and C. L. Drake

This experiment was designed to determine the effect of different
stocking rates, of deferred grazing, and of pasture burning on ecattle per-
formance, productivity of pastures, and range condition as determined
by plant population changes. In addition to the yearly report, a sum-
mary of cattle gains for the past 11 years of the study is included.

Experimental Procedure

Two-year-old Hereford steers with an average USDA feeder grade of
high good were used to stock the pastures in 1960. They had been pur-
chased as calves from near Fort Davis, Texas, and were used in this ex-
periment in 1959 as yearlings. During the winter of 195%-60, prior to
this grazing trial, they were fed sorghum silage and alfalfa hay in drylot
until about March 1 when they were moved to a bluestem pasture where
they were fed alfalfa hay until the grazing season started.

The experimental treatment for each pasture was:

Pasture 1. Moderate stocking rate, 3.7 acres per steer.

Pasture 2. Overstocked, 2.6 acres per steer.

Pasture 3. Understocked, 5.4 acres per steer.

Pastures 4, 5, and 6. Deferred grazing at the moderate stocking rate,
3.7 acres per steer. All steers were grazed on pastures 4 and 6 from
May 4 to July 6. They were then moved to pasture 5 where they re-
mained until September 8, From this date until September 29 they were
allowed to graze in all three pastures.

Pasture 9. Burned April 7, 1960, moderate rate of stocking.

Pasture 10. Burned April 7, 1960, moderate rate of stocking.

Pasture 11. Burned May 4, 1960, moderate rate of stocking.

(13)



Pastures % and 10 were burned on the same date dua to snow cover
which prevented hurning pasture 9 at its regular eprcler date. In the
experiments]l plan pasture # iB an early-gpring-burned pasture which (=
usually burned in March.

Dhscrvations

Results are presented in Tables 10 and 11.

Burning and overslecking have raduced the forage prodnoad on these
paatures, Only about 75 percent of the early-spring-burned and mid-
spriog-burned pasture was burned due o laek of forage. The zoll was
moelgt under the grase, since it had rained two days prinr to tha April 7
burning, The late-spring-burned pasture (burned 3ay 41 burned only
in spolly areas and along the fence rows due to new growth of graszs and
lack of old grass.

Steer gainsg appear to be increasad by burning treatmants, sspecially
late zpring burniong, and lowered by overstocking and defarred srazing.

Plant census counts, Torage yields and disappearance abtained in 1960
are shown, Dissppearance |3 a measure of removal, and census counts
made annually give a mewsure of population change that zshows range
condition. Under the treatments, paslure 2 (cloze grazing) and pasture
% {early spring burning) bave detecforated in yield, vigor, and rangs
condition. Pastures 3, 4. 6, aod § havs improved,

(14)
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A comparison of differcnt methods of managing bluestem postures.
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Table 1%
botanical composition, and range condition of bluestem pastures under different

Yields of "'-'Egatatinn In pounds of a'Er-}l'rJr Pornga per aera, 1960

Forage rlelds, disappeacance of forage,
LRI ol Pl V] A Prﬂc“ﬁﬁ&. 195G,

Ordinary upland

Fasture number

angs si

i The Value of Supplemental Copper, Cobalt, Copper and Coball, amd
o Aurcomyecin' for Bieers on Bluestem asture.
i iR = e G s E. F. Smith, D. Richardson, W. §. Tsien, €. L. Drake
- — o — s = 2 s
i e o = tn It hag baen lentatively reporled, on the b_as[a of chemieal analyses,
[ % that some of the dominant apecics srowing in bluestom  pastures were
| i inadeguats in cobzlt content snd borderline in CUPET mnte.l_]t for proper
w nutrition of callle. Other work sueh as that of lendaning (Mincrel
o 1 e o e 2 e nos = | E Content of Certsin Cattle Feads Used in North Cantral Kansae, Journal
i i e a ket | | of Animal Science, Volume 11} indieates adequale copper and ecobalt
=7 a@ e ~ i content of blucsiom pasture prasses. W
B This study was undertaken to evaluale Lhe desivahility of supplying
| Z L these two Lrace minerals alona and in combinalion Lo sterrs crazing bloe-
E LI pastures, Y
E Under a prant from the Ameriean Craoonmid Company, anraomyoin
= o =
P e | [S] sEe e o Z fehiorterracycline) was fed to one lot to evoluale Lhis e&ntibiotic under
e I e e = i srazing conditions.
= | rl — o
K Ell H Experimental Procedore
3; E Fitty good Lo choice yoarling Hersford steere wore allotted into Five
T i 3 lots of 10 ateers each oo the hazls of prior breatment, They weare pur-
2 = z chasad as ecalves the previous tall mear Tort Duavis, Texas, and were
= TR ] = ] > : 7 :
ﬁ%ﬁ E.'E;' o Dwa =52 i t’:‘: Epap ia ? prozerd an blnesiem pastures the winter prior to this studyr. Thay were
ﬂ“ﬁ s 3; e L = !‘;’ : fed, in addition to the graz:s, sovbean mes] and smell nquantitios of mo-
1 5] ] fay o lasses and honemeal, X 3
[ =] fre e In this study, the steers received only grass and their mineral or anti
1 Lot = k 1
= g = 2 hiotie treatment. W
= o S s | T Bach group waz in a G0-uere bluestem pasture excent the anlibiotic
222 32?—- ﬁ 2:2 ‘;ﬁ T ml-:'m ’1—5' H: & Eroup, which was o a 180-zere pasture with 10 other siesrs. V]
o S o & % o L Coppor cdarbonate was mixed with the aalt o _1-111111115' about 26 wmps. of
e £ = E copper per glece doily, sheus one half the requirement. The copnat lat
w o
= = o AT
£ g o Tahle 13
e £l - ¢ T
By B3 == 0 = g i = L e 530 g Elfy b 29 e o E B The value of supplemental eopper, cobali, copper and cohalt, and
iy ikl 0 IR e | PR s aurcomycin for steers on bluestem pastuce,
S TR U e R S gl | Miy 21, 1980, to Dotober %1, 1880 155 duys
| o o | - - - === — —— v —
a B | o =
b !E = l:l Paslure number ... 13 TA 13 TR i
3 £ 1z 2 : i Cepar
| H arl Auren=
- e P . w1z o = | R Treatment Cantel Coppne! Dbl cobRitt ki
0T =HDa 2| == o R = a0 = | s —
9% STFE= 8 = oE w g Numbor sleers ... i 14 LX) 140 10
I8 o n
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e = i = s, ..o T B o A’ 1% 512 5
it i e
i : e -
: E : A5 Daily guin per steses 1.54 141 .t 144 170
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: fik : & ; Bull, a&lf-zeryvien, . s . i b
E B - R . o o vng
3 [ : A m i, et [ 334 0. 0.0% ABs
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actnally consumed 22 mgs and the copper-cobalt lot 24 mgs. due in
varigtion in zalc consumption.

Cohzalt aulfate was mixed with the salt to supply about one half the
requiremient, 0.3 mg per steer dally, the eohslt Tob aetnally consnmed
.48 me, and the eoppar-cobalt ot 0.3 mg. per steer daily. 10 was
planned to supply chlortetracyveline at the rate of 70 mpgs, per steer
daily; they recelved 30 mgs,

(rhservarions

Neilher copper, ¢oelalt nor the combination of copper and enhalt pro
daced @ signifieant differenee in gain comparéd with the control 1ol
The group fed copper gained glgnificantly mare than thase fed eopper and
cobull, Aurcemyein increared steer gains (16 pound per steer daily over
ihe eontrel lot, which was zigeificant at the 5 pereent level.

The YValue of Chlortetenceycline? for Stecrs on Winter Bluestem Dastare,
THGL (Project 5-063).
E. F. Smith and Ik A, Hochs

Forty Herelord steerz were divided into two groups of 20 each on
the hasis of welght, Each group was pastured in a 1§0-zcre hlusstem
pasiure on the Pringle Ranch near Hosge, Hansas, Bolh groups wero ferd
protein blocks and chlorfelracyelinge was ineluded in the bloeks for one
gronp, to supply aboul 70 mges, per steer daily, The blocks were compozed
primarily of soybean meal with 10% salt to limit inteke. They were
kept Befors the animals continoonsly during the first half of the trial
bul during the latter half wers rationsd 0 Keep consumplion of both
proups at abont the same lovel,

A# shown in Table 14, the steers reesiving chlortetraeyeline gained sig-
nifieantly maore than the control groap. The protein hlocks were teadily
vopswmed and those containing chlortetracyeline seemed to be the more
palatable,

Tahle 14

Fhe value of chlortetraeyeline for <teers on winter uestem pasiure,

January 27 fo April 7, LA61—T0 days.

— peetral Chlorfstzaereling
Humber of BLEETE i crrvrm sis shrodrpas sasmdinioh n a0
Initial welght, Tha. oiceneann 443 4493
Taily gain n.aov n.a6*
radly foed conAumption:
Protain: BLOCKET Lo s nemiiss=ses 2,38 2,48
Winter blueatem pastura L. saanns 1GFACEES 160 aere

# Sigenificanlly higher at tha L% lavel,

1-Autecmycin supplicd by American Cramamid Coo Pearcl var, N

Lolroteln Llocks: supplied by HarvesL Brand, bne, I’I!rr-e];-_urr:. Foan=ne

1. Chiorieir
Co., Tearl Rl

L Tringele 1, Moge, Kawaae: [ FL Fimmer. Amorfonn Cyanantld Coo
Tearl TRiver, N.¥ mad M. AL Hooldeher, Harvesl Brand, Do, Biildburg, Kan=
eas, wers conporatorsin the exporimanl.

eljme CAarsomyeint was supplicd by the American Cranamid
N.Y.
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The Value of Diethylstilbestrol Implants’ and Awurcomycin® for Steer
Calves on a Wintering, Grazing, and Fattening Program, 19509-60 (Project
UEI.G).

E, T, Smith, B. A, Koch, F. W, Boren, and . L, Drake

This is the third trial in a series designed to study the use of stilbestrol
implants combined with anreomyein for ateera on growing and fattening
ratfons. The others are reported in cirgnlars 371 and 375 from this
afation,

The good-to-choies Hereford steer calves wsed in this lest coame [fom
near Fort Davis, Texag, and were assighed to treatment on o random-
weight basis,

The animaels under all treatments received the sgme basic ration,

The experimental treatment was as Tollows:

Lot 1% Control group of steer calves implanted with 24 mes. of stil-
heatrol August 140, 1960,

Taot 31, Ten steer ealves implanted with 24 mes, of stilbestrol May 10,
LaRD,

Lot 200 Twelve steer calves, all impianted with 24 mgs. of atilbeatrol
Deegmber 1, 1058; four reimplanted with 24 mgs, of 2tilbestrol May 10,
1960, und four others reimplanted Augnst 10, 1960, leaving only four
with the original [all implant. See Table 16 for gains of different ime-
plant groups.

Lot 22, Twelve rteer calves rereived the aame treatment a5 1ot 20 plus
T0 mge. of aureamyein per head deily.

Observitions

Iiesnlbs of this test are reported in Tahles 15 and 16

In Table 15, 4 24emg. stilbestrol implant increased steer gain 0,12
pound per ateer daily for the winter period (compare the average gain
of Tnts 1% and 21 with that of Int 20 which received the implant). Anren-
mycin fed in lot 23 incressed gain 0.25 pound per head deily compared
with lot 20 and also incressed feed efficieney. A Z4-mipr. implant ad-
mindstered May 16 to zteers in lot 21 dncreased pasture gain 0,35 pound
ag compared with nonimplanted steers in 1ot 1%, However, aurcomycin
fed with salt in lot 22 redvced summer gain 025 pound par ateer daily.

During the Iattening period beginning in Augusl, steers implanted
in May gained ad abont the same rate as thoss mplanled in Auguast. How-
ever, slecers implanted in August were =lighlly more efficlent, Aureomycin
Ted Lo lot 22 during thiz peried incressed gaina over lot 20 by 0,34 pound
nor ateaer daily.

In srummeary of the thres phasses, wintering, grasing, and [attening,
the ptecrs implanted in Angust gained about the same as those implanted
in May. Their eareasees graded slightiy higher buat thelr dressing. por-
centnge tended Lo be lower. Aurcomyein Inerenscd steer gains in lof 22
.16 pound over the steers In Iol 20 and alse improved dreasing percent-
ares and carcase eradeg slightly.

From the resulis shown in Table LG, it appears desirable to rebmplant
fall-implanted stecrs when ey are placed on a fattening ration in
Aungust rether than to implant only in the fall or in the fall and spring.

1. The diethyi=tilbesteal bmplantzs ware  supplied by Ohase TPlizer and Do,
Tne, Terse Hante, Tool,

2 The aurcoinyein  fehlortetracyrcline) was sppplicd by the American  Cy-
amamid Company, Pearl Tiver M. Y.
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Table 15
The value of diethylstilbestrol implants and aureomycin for steer calves
on a wintering, grazing, and fattening program.
Wintering, December 1, 1959, to May 10, 1960—162 days.

Lot number ... 19 21 20 22 i
o Stilbestrol
Control— implant
Stilbestrol Stilbestrol Stilbestrol  Dee. 1, 105
implant implant implant and
Treatment ..ooooooeiiviiiiieiiciiinie Aug. 10, 1980 May 10, 1060 Dec. 1. 1955 Aureomycin
Number steers ..... 10 10 12 12
Initial wt. per steer ..... 520 520 524 523
Daily gain per steer, 1bs. . 1.44 1.38 1.53 1.78
Standard error of mean ... 0.06 0.07 0.06 0.07

Daily ration per steer, lbs.:

Sorghum grain 4.97 4.97 4.97 4.97

Soybean meal .99 .99 .99 .99

Sorghum silage . 29.83 29.83 31.17 33.31

Salt .08 .08 .14 12

Bonemeal ...... 02 .02 .03 02
Stilbestrol implants, 24 mgs.t .. No No Yoy Yos
Aurcomycin, 70 mgs. per head

Aaily o Yos

Feed per ewt, gain, 1bs.

Sorghum grain ... 345 359 325 279

Soybean meal ... 69 72 65 56

Sorghum silage .... 2074 2157 2036 1866

Feed costs per cwt. gain’ $19,?11, $20',],0,,, 7$187.7§§ ) §16.57

Phase II—Grazing, May 11 to August 2, 1960—83 days.

Tnitial wt. per steer .......... 753 744 M2 {12
Daily gain per steer, 1b. .63 .88 T8 53
Standard error of mean 0.12 0.09 0.10 0.07
Stilbestrol implants, 24 mgs. .. No Yes See Footnnte No. 1
Aureomycin, 70 mgs. per
steer daily ...ocoovvniiiiiinenns No No No Yes

Phasge IT[—TFattening, August, 2, 1960, to November 12, 1960—102 days.
Tnitial wt. per steer ................ 805 817 8317 856
DNaily gain per steer, lbs. . 2.66 2.60 2.37 2.71
Standard error of mean 0.10 0.20 0.13 0.14

DNaily ration per steer, 1bs.:

Ground corn, self-fed .......... 13.42 14.27 14.08 15.43
Soybean meal ... 1.51 1.51 1.51 1.51
Ground limestone ................ 07 07 07 07
Salt e .05 .06 .03 .05
Prairie hay 6.29 6.32 6.41 6.45
Alfalfa hay ...ocoooomviviiiinnnnns 2.05 1.56 2.04 2.04
Stilbestrol implants, 24 mgs, .. Yes Implanted May 10 See Footnote No. 1
Aureomycin, 70 mgs. per
head daily .......ccoooveiiiininnns Na No No Yes
Feed per cwt. gain:
Ground corn 505 549 593 570
Soybean meal 57 58 64 56
Prairie hay 237 243 270 239
Alfalfa hay .......... 77 60 86 76
Feed costs per cwt. gain? ........ $15.57 $16.51 $18.06 $16.95

1. All steers in lots 20 and 22 were implanted with 24 mgs. of diethylstil-
hestrol December 1. 1959; four from each lot were reimplanted JMay 10, 1060,
with 24 mgs. and four other animals from each lot were reimplanted August
10, 1960. See Table 16 for gains by phases of each implanted group.

2. Feed prices may be found on inside back cover,
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Table 15 (Continued)
Summary of Phases I, II, and III, December 1, 1959, to November 12,

1960—347 days.
Final wt. per steer ............... .. 1076 1082 1079 1132
Daily gain per steer, all phases 1.60 1.62 1.60 1.76
Standard error of mean ... 0.03 0.07 0.05 0.05
Feed cost per steer ....... $ 102.08 $ 103.67 $ 105.79 $§ 109.77

Feed cost per c¢wt. gain .. . % 1836 $§ 18,45 § 19.06 § 18.02

Sale price per cwt., live w

o

based on carcass value®.... $§ 2194 § 20.46 $ 21.60 § 23.1%8
Return or loss per steer above

feed cost and initial

steer cost at 35¢ per lb. .. $-46.70 $—-54.09 $ ~56.82 $§ —-42.81

Dressing % 61.73 59.58 60.95 61.52
Av, carcass grade. USDA* 16.10 17.00 15.75 16.50
Av. marbling score® ........ccoeo..... 8.00 7.50 8.17 7.75

3. 8ale price per ewt., was based on the following careass values per cwto:
Choice, $39.50; good, $37; standard, $25.

1. The USDA grade, high standard, was assigned a numerical groade of 15
Tow good, 16; average good, 17.

5. Degree of marbling: a score of 7 indicates small amount; 8 indicates slight
wount, and O indicates traces only. I'he higher the score, the less marbling.

Table 16
The effeet of implanting steers with diethylstilbestrol at different times
during a wintering, grazing, and fattening program.

Winfer Summer  Faltening Totad

Number  gain, Ihs,  zain, s, gain, s, zaing Ibs.,
of Dee. 58 May "60 \ug. "GO Dec. 750
steers to to to Average
per : Aug. 60, Nov. '60,  Nov. "GO, ¢
o o freatment 16 B odays 102 days 34T days i
Implanted in December,
1959, with 24 mgs. ...... 8! 275 53 235 563 16.25
Implanted in December,
1959, and May, 1960,
with 24 mgs. each time §' 252 68 245 565 16.26
Tmplanted in December,
1959, and August, 1960,
with 24 mgs. each time, §! 278 42 298 618 15.87
. Half of the steers in each implant group woere frone fot 20 and halr from
lot 22 from Table 15
2. The USDA grade high standard was assigned a numerical score of 15, low
good, 16.

Tmprovement of Beef Cattle Through Brecding Methods (Project 286).
W. H. Smith and J. D. Wheat

The purebred Shorthorn cattle breeding project was continued during
1960 according to the breeding program adopted when the study was
initiated in 1949. Two inbred lines were established and have been
continued. The Wernacre Premier line is now in the fourth generation
of inbreeding and the Mercury line, in the third generation. The bulls,
Wernacre’s Premier and Gregg Farm’s Hoarfrost, were used as founda-
tion sires to establish these two lines, respectively.

This experiment was initiated to study the inheritance of production
traits in beef cattle, to evaluate the effects of inbreeding in cattle, and
to explore the feasibility of using inbred lines of beef cattle for the
breeding improvement of their production traits. No extensive line cross-
ing has been attempted to date because of the limited number of breeding

(21)
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animals in the project and the relatively low level of inbreeding which
has prevailed in the breeding herds. The line crossing practiced thus
far in the study has been largely the result of the fact that bulls of the
Wernacre’s Premier line have not been available to accommodate the
breeding of that line in its entirety during some years. This has necessi-
tated the breeding of a limited number of Wernacre Premier line females
to Mercury line bulls.

No abnormalities which could be attributed to inbreeding have oc-
curred in either of the inbred lines. Inbreeding has lowered the weaning
weights of calves; however, this breeding plan has had no apparent
effects on rate of gain or efficiency of feed utilization on the calves as
evidenced by analyses of data collected on these characteristics.

The weight of each cow and the weight of each calf are taken immedi-
ately after the time of calving. Summer pasture breeding is practiced
and the calves are born in the spring of each year. The calves are not
creep fed during the suckling period. Calves are weaned, weighed, and
scored for type when they are approximately 6 months old. After a
short preliminary adjustment period following weaning, they are placed
on individual feeding trials or record-of-performance tests for a 182-day
period. Weight gain and feed consumption records are maintained on each
calf. The calves are scored for type again as yearlings on completion
of their feeding trials.

The full-feed ration for the bulls consists of 75% cracked corn and
259, chopped alfalfa hay; that for the heifers, 559% cracked corn and
459 chopped alfalfa hay.

Production data for the 1959 calves are summarized in Table 17.

Because the Wernacre Premier line was established somewhat earlier
than the Mercury line, the Wernacre Premier calves have been more
highly inbred than the Mercury calves during the progress of the project.
Three line-cross calves produced by Wernacre Premier cows are included
in the 1959 calf crop.

The 1960 calves have not completed their feeding tests at the time of
this report, so data for them are not included. Thirty calves of the 1960
calf crop are being individually fed.

Artificially Dried Corn in Cattle Rations.
D. Richardson, E. F. Smith, B. A. Koch, F. W. Boren, and J. K. Ward

With improved harvesting machinery, farmers tend to harvest grain
earlier to prevent loss by lodging or inclement weather. This often re-
sults in grain being too high in moisture for normal storage, and means
that it must be stored in an air-tight container or dried, if it is to enter
normal storage. There are ways of drying grain with and without heated
air.

The wet milling industry for many years has had difficulty in processing
corn artificially dried at high temperatures. Opinions vary about the
effect that drying grain has on its feeding value. Reports of controlled
work to evaluate any effect produced are few. This test was conducted to
compare the feeding value of corn dried with and without heated air in
beef cattle ratioms.

Experimental Procedure

The corn was produced at the Courtland Irrigation Research Farm near
Belleville. The drying was done by the University’s agricultural engineer-
ing department. All the corn came from the same field. Three lots of
10 heifer calves each were used. Sorghum silage was fed as the rough-
age and each animal received 1 pound of soybean oil meal daily. Minerals
and salt were fed free choice. The corn for each lot was dried as fol-
lows:

Control. Harvested November 2, initial moisture 25 9%, final moisture
13.5%, dried 394 hours with 1% hp Butler natural air-drying system
(no heat).

(24)

Note: Due to weather conditions, corn for foltowing lots could not be
harvested until November 24 and 30. . .

180°F. Harvested November 24, initial moisture 19.3%, final mois-
ture 13.2%, dried in 250-bushel Tox-O-Wik Batch Dryer with air heated
to 180°F.

230°F. Harvested November 30, initial moisture 21.2%, final moisture
12.7%, dried in 250-bushel Tox-O-Wik Batch Dryer with air heated to
230°F.

All corn was sacked and stored. It was ground as needed.

Rumen samples were obtained from each animal to study the concen-
tration and percentage distribution of volatile fatty acids in the rumen
fluid.

Results and Discussion

There was very little scorching of grain even at the highest tempera-
ture. However, corn dried with heated air, especially at 230°F., tended
to lose its bright yellow color and also to separate from the outer coat
on cracking. The animals did not want to eat the corn dried at 230°F.;
however, they started eating satisfactorily on the second day and no
further serious palatability trouble was encountered. While the grain
was in storage, it was observed that mice ate the air-dried corn very
readily, some of that dried at 180°F., but very little of the corn dried
at 230°F.

There were no significant differences in the total concentration of
acetic, propionic, or butyric acids in the rumen fluid or in the proportions
of acetic and butyric acids. The proportion of propionic acid increased at
higher drying temperatures with levels of 23.2. 26.7. and 28.1 percent
respectively. for the control, 180°F. and 230°F. drying temperatures.
Differences in the proportions of propionic acid approached significance
at the b percent level.

Feedlot results are shown in Table 18. Rate of gain was affected hy
cevere weather conditions and cases of founder and foot rot which seemed
to be distributed equally throughout each lot.

There were no significant differences in rate of gain, feed efficiency,
or carcass characteristics.

Under the conditions of this experiment, the nutritive value of grain
for cattle was not affected by artificially drying at high temperatures.
However. initial acceptability of the grain was affected. Therefore, it
seems advisable not to change abruptly from normal to artificially dried
erain while fattening cattle. This could result in lowered consumption or
possibly ‘“‘going off feed.”

Table 18
The value of artificially dried corn in beef cattle rations,
December 10, 1959. to July 11, 1960—215 days.

Control 1R0°F. 230°F
Number heifers per lot ... 10 10 10
Av. initial weight per heifer, 1bs. 466.5 466.5 465.5
Av. final wt. per heifer, lbs. .. 811.5 810.5 816.5
Av. gain per heifer, 1bs, ........ 5 345 344 351
Av. daily gain per heifer, lbs. .......... 1.60 1.60 1.63
Total feed consumed, 1bs.:
Soyvhean oil meal 2150 2150 2150
COTN ooy ... 22245 22515 22265
Sorghum silage .. 20025 21105 20100
¥ 2 Sanannoo000000a08aaEa5a00860000000000GH60000603 75 72 87
Salt and bonemeal, % and % mix 127 112 127
Av. daily feed per heifer. 1bs.:
Sovbean oil meal ..o 1 1 1
COTN e . 10.3 10.5 10.4
Sorghum silage 9.3 9.8 9.3
Salt s " 035 032 040
Salt and bonemeal mix .......c..oeeee. 060 052 NR0



Table 18 (Continued)
Av, feed per cwt. gain, lbs:

Soybean oil meal ......ccoovviiveniiinnenns 62.3 62.5 61.3
Corn  .nveiriiris 644.8 654.5 634.3
Sorghum silage .. 580.4 613.5 572.6
S0 8 e a0ara0eo0000000 2.2 2.1 2.5
Salt and bonemeal mix . 3.7 3.3 3.6
Feed cost per cwt. gain $ 16.69 16.96 16.43
Feed cost per animal ... $ 57.58 58.34 57.67
% shrink to market ... 2.8 2.5 2.6
Dressing %, feedlot wt 59.4 60.3 60.4
Dressing %, pay wt. . 61.1 61.8 61.9
Av. carcass wt., lbs. ... 482 488.7 492.8
Av. finish: Thickness? 3.4 3.7 3.4
Distribution? ... 3.8 3.6 3.7
Degree of marbling® ...... 6.6 6.8 6.6
Size of ribeye* ........ . 4.3 4.4 4.6
Degree of firmness® ........ccocvvveniniinnns 3.5 3.6 3.3
Carcass grades:
Top ChoiCe wrvveeviriiiniiiiiiiiiiinic e . . .
Av. choice .... 2 3 .
Low choice 2 . 4
Top good ... 4 5 4
Av. good ... 2 2 2
Av. earcass value (choice 41.5¢) .... $193.07 194.46 196.81

(good 39.0¢) ...

1. Based on 2, thick; 3, moderate; 4, modest.
2. Based on 2, uniform; 3, moderately uniform; 4, medestly uniform: 5. <lightly
neven.,

2. RBased on 4, slightly abhundant: 5. modest; 6, moderate; 7. small amount.
{. Based on 3. mmoderately large; 4, modestly large: 5, slightly small; 6, small
O Based on 2, firm; 3, moderately firm; 4, modestly firm; 5. slightly firm.

The Value of Enzyme Preparation Added to Cattle Rations (Project
(‘'om, 5-662) 2
D. Richardson, B. A. Koch, E. F. Smith, F. W, Boren, and J. K. Ward

Feed is stored nutrients. The value of the feed depends on the nutrients
contained and the ability of animals to obtain these nutrients for their
bodies to use. Enzymes are organic catalysts that have the primary
responsibility of breaking down food in the digestive tract so it can be
absorbed and used. The more efficiently this process is done, the greater
the value of the feed. This test was conducted to study the value of added
commercial enzyme preparations to cattle-fattening rations.

Experimental Procedure

Three lots of 10 heifer calves each were fed the same ration except for
the added enzyme preparations. Ingredients and average daily consump-
tion are shown in Table 19. Lot 1 served as the control. The enzyme
preparations were added to the soybean oil meal at the following rates
per ton: Lot 2, 2.5 1bs. amylase (acts on carbohydrates); Lot 3. 2.5 Ibs.
amylase plus 6 Ibs, protease (acts on proteins). Rumen samples were
obtained to determine the concentration of volatile fatty acids and per-
centage distribution of acetic, propionic, and butyric acids in the rumen
fluid.

Results and Discussion

Results of the feedlot test are shown in Table 19. Rate of gain was
affected by severe weather conditions and cases of founder and foot

1. We wish to acknowledge Rohm & Haas Company. Philadelphia, Pennsyl-
\'nntia. {;m' partial support of this project and for supplying the enzyme prep-
arations,
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Table 19
Enzymes in beef cattle fattening rations.
_ . December 10, 1959, to July 11. 1960—215 days.

Lot nm»rrxber' '

1 2 E
Added enzyme preparation .............. None Amylase \pn,‘:)l&;}*
Number heifers per 10t ........cccvuueeen. 10 10 10
Av. initial wt. per heifer, 1bs. . 466 466 467
Av, final wt. per heifer, lbs. . 829 792.5 811
Total gain per lot, 1bs. ..... 3630 3265 3440
Av. gain per heifer, 1bs. ...... 363 326.5 344
Av. daily gain per heifer, lbs. 1.69 1.52 1.60

Total feed consumed per lot, I:l;s. h

Soybean oil meal 2150 2150
Corn ...ccevevvvnnann. 20905 21860
Alfalfa hay 2080 2080
Sorghum silage 20685 20985
Salt 67 57
Salt and bonemeal, % and % mix 137 107 107

Av, daily feed per head, 1bs.:

Soybean meal .....cccceevivciinniennnennn. 1 1 1
Corn ...l 10.2 9.7 10.2
Alfalfa hay ...... 1.0 1.0 1.0
Sorghum silage 9.8 9.6 9.8
Salt .o, . .043 031 .030
Salt and bonemeal mix ................ 064 050 050

Av. feed per 100 1bs. gain, 1bs.:

Soybean meal ......ccooeeeviiiiniiiiiinnn. 59.2 65.8 62.5
Corn ...l . 603.9 640.4 635.5
Alfalfa hay .....cooeoveennn.. . 57.0 63.7 60.5
Sorghum silage .............. . 578.8 633.7 610.2
Salt . 2.5 2.1 1.7
Salt and bonemeal mix ... 3.8 3.3 3.1

Feed cost per 100 1bs. gain* . . $ 16.22 17.35 17.04

Feed cost per animal ........ . 58.88 56.65 58.62

% shrink to market ..... . 3.4 3.5 2.9

Dressing 9, feedlot wt, 59.6 61.0 59.8

Dressing %, pay wt. ..... . 61.7 63.2 61.6

Av. carcass Wt., IS, ...ooovvviviiiininiininann, 493.7 483.6 485.2

Finish:

TRICKNESS! toovvveeriiiiiiriiriccieee e, 3.4 3.7 3.7
Distribution? 3.9 3.3 3.8

Degree of marbling® . 5.9 6.6 6.3

Size of ribeye! .....iviviiiiiiiiiiiiiiin, 4.6 4.4 4.3

Degree of firmness™ ...............cccvvnnn. 3.2 3.4 3.2

Carcass grades:

Top choice ......ccoocovviiiiiiiiiiiii, { 1
Av. choice .....ooooocviiiiinnii I . '2
Low choice .......ccocoveiiiiiiiiiiiiininna, 4 3 2
Top good 2 4 B}
Av. good 2 2 .
Av. carcass value (choice 41.5¢) ... $200.13 193.54 195.25
(good 39.0¢)

Av. carcass value less feed cost ........ $141.25 136.89 136.63
* Not including enzymes. -
1. Based on 2, thick; 3, moderate: 4, modest: 5, slightly thin.

3 Based on 2. uniform; & moderately uniform; 4, modestly uniform: 5, slight-

J¥ uneven.

3. Based on 4. slightly abundant: 5, moderaie: 6, modest: 7. small amount.

¢ 1, Ha].\ied on 2, large; 3, moderately large: 4, modestly large: 5, slightly small;
oNsmall, ) '

9. Bared on 2, firm; 3, moderately firm; 4, modestly (irm: 5, shightly firnu
(27)



rot which appeared to be of equal severity and distribution among lots.
Differences in average daily gains appear to be large: however. statistical
analysis showed that the differences were not significant. Animals in lot
2 were always slow to clean up their feed. Apparently the amylase de-
pressed the appetite. Those in lot 3 ate well at first but tended to
have less desire for feed after about midway in the feeding period.
There were no significant differences in carcass characteristics. The tu-
men fluid did not show any differences in concentration of volatile fatty
acids or percentage distribution of acetic, propionic, and butyric acids,

Cobalt Bullets for Beef Cattle!

D. Richardson, E. F. Smith, J. R. Brethour, B. A, Koch, W. S, Tsien,
F. W. Boren, and B. D. Carmack

Cobalt is a trace mineral element which is essential to the health and
well-being of animals. If it is deficient in the ration, it should be sup-
plied. A cobalt bullet, which is placed in the rumen, was developed in
Australia for sheep and cattle on cobalt-deficient pastures or rations.
These cobalt bullets were found to be effective in preventing cobalt de-
ficiency. Cobalt bullets are now available in this country. The bhullet

Table 20
Results with cobalt bullets in beef cattle,
Cobalt
bullet
Control in rumen
Number animals ... 15 15
Number days ....... 215 21{}
Av. daily gain, lbs. 1.54 1.66
Ration: Sorghum silage, alfalfa hay, soybean oil meal, and corn.
Number animals 15 1?
Number days .... . 215 215
Av. daily gain, IDS. .o 1.49 1.74%
Ration: Same as above except no alfalfa hay.
Number animals 20 20
Number days .......... 140 140
1.75 1.67

Av. daily gain, lbs. ..... LT .
Ration: Sorghum silage, alfalfa hay, soybean oil meal, and 2 to 4 pounds
sorghum grain,

Number animals .......ccoiviiimniii e, 1R 20
Number days ....... . 158 158
Av. daily gain, 1bs. 1.70 1.72

Ifa hay, sovhean oil meal, and sorghum grain.

Ration: Sorghum silage,

Bluestem pasture (Manhattan)

Number animals ..o 66 a1
Number days (May 4-Sept. 29) . 147 147
Av, daily gain, 108, i 1.84 1.86

Fort Hays pastures (Blackwell switchgrass, Caucasian Bﬁe;&;n West-
ern wheatgrass, and native mixture).

Number animals ..o 60 59
Number days (May 3-Sept. 30) 150 150
Av. daily gain, 1b. oo 0.88 0.87

* Significantly higher gain. R

1. We wish to thank Nicholas International Ltd.. Taronte. Ontario. Canads,
for supplying the cobalt bullets and partial support in these studjes
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is composed of 909% cobalt oxide and 10% binding agent. The weight
is 20 grams for cattle and 5 grams for sheep. The bullet is placed in the
rumen with a balling gun. Since it is heavy, it remains in the rumen and
allows cobalt to become available to the animal. Bullets were recovered
at slaughter in some of these tests after over 300 days.

The results reported in Table 20 were obtained on feedlot and grazing
tests conducted at Manhattan and Fort Hays. One half of the animals
on each test received a cobalt bullet and the others did not. Feed and
pasture samples were analyzed for cobalt content.

A significant difference in gain was produced in only one test. This
was with corn in a fattening ration and without alfalfa. No significant
difference was obtained when alfalfa was in the ration, when sorghum
grain was fed, or when animals were on pasture.

It is generally agreed that 0.1 part per million (PPM) cobalt in forage
is sufficient for cattle. If this is correct, both rations or pastures used
supply sufficient cobalt. Cobalt content of feeds and pasture is shown
in Table 21.

Table 21
Cobalt analysis of feedstuffs.

Cobalt content on
dry matter basis

Ingredient PPM
Manhattan
(8703 ¢ 1 RO PPN 0.21
Corn 0.25
Corn  .eeeieenennn 0.20
Sorghum grain 0.15
Pelleted sorghum grain 0.17
Soybean oil meal 0.15
Soybean oil meal 0.18
Steamed bonemeal 0.12
Common salt 0.10
Alfalfa hay 0.59
Dehydrated alfalfa pellets 0.58
Grain sorghum silage ... 0.18
Dehydrated grain sorghum pellets ....c.ccccovveiriennns 0.21
Atlas sorghum silage .......cccceevenee e 0,17
Big bluestem, ungrazed tops . . 0.09
Big bluestem, whole plant ......ccovvvvirnineereeerereninnonns 0.08
Little bluestem, ungrazed tops e 0,13
Little bluestem, whole plant .........cccoeevvrrienneininnnn, 0.14
Fort Hays
Blackwell switchgrass 0.12
Blue grama 0.14
Buffalograss 0.11
Caucasian bluestem 0.14
Western ragweed .... 0.50
Western wheatgrass 0.14
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. The Value of Added Enzyme Preparations to Beef Steer Calf Winter-
ing Ration! (Project 5-662).

D. Richardson, F. W. Boren, E. F. Smith, and B. A. Koch

This is our second test to determine the value of various enzyme
preparations added to beef cattle rations. Amylase acts on carbohydrates;
protease, on proteins; and cellulase, on cellulose. The previous test in-
volved amylase and a combination of amylase and protease. This test
involved a combination of amylase and protease and also this combination
plus cellulase. Since a high roughage ration was used, it was thought
that cellulase might be of some value. One lot received a combination
of all the enzyme preparations on alternate 28 days, that is, the enzymes
were fed for 28 days and removed from the ration for the next 28 days.
The daily ration and type of enzyme preparation for each lot are shown
in Table 232.

Results and Discussion

Results of this test are shown in Table 22. Feeding the enzyme prep-
arations on alternate 28-day periods was of no value in this test. There
was a tendency for all lots receiving enzyme preparations to consume less
silage and the gains were slightly less; however, there were no significant
differences. It is believed that enzyme preparations can be useful in live-
stock rations but much more work is necessary to determine how they
should be used. This test is being continued with the animals receiving
a fattening ration. Lot 10 will receive a protease preparation instead of
the combination. All lots will receive stilbestrol.

Table 22
Added enzyme preparations in beef cattle wintering rations,
December 9, 1960, to March 31, 1961—112 days.

Lot number ....... e 7 8 9 10
Amylase
Same as 9,
\mylase protease fed 28
Added enzyme preparation e None prug;ﬂse cell—éﬁase m;;;]?te
Number animals per lot .......... 11 11 11 11
Av. initial wt., 1bs. ...... 541 540 542 541
Av, final wt., 1bs. ........... 752 746 743 736
Av. daily gain per steer, 1bs, .. 1.89 1.84 1.80 1.74
Av. daily ration, lbs.:
Sorghum silage ... 34.7 34.0 33.9 32.0
Alfalfa hay ... 1.0 1.0 1.0 1.0
Soybean oil meal . 5 1.0 1.0 1.0 1.0
Sorghum grain ........ccceocenieies 5.0 5.0 5.0 5.0
Av. feed per cwt. gain, 1lbs.:
Sorghum silage ... v, 1780 1848 1887 1841
Alfalfa hay ... 53 54.3 55.6 57.6
Soybean o0il meal . 53 54.3 55.6 57.6
Sorghum grain ..........ccceeneens 265 271 278 288
Feed cost per cwt. gain (Does
not include cost of
ENZYMES)  .cvvcrrernrreennrinnanns $12.26 12.61 12.92 13.04

1. Appreciation is expressed
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to Rohm & H;J.as

¥ 3 Company, Philadelphia.
Pennsylvania, for partial support and enzyme preparations used in thix test.

The Value of Grain Sorghum Harvested as Silage and as Dehydrated
Pellets (Project 567).
D. Richardson, E. F. Smith, F. W. Boren, and B. A. Koch

In many instances, sorghum grain contains so much moisture at harvest
time that it cannot be stored without artificial drying. Sometimes there
is danger of losing immature grain because of early frost. This is the
second test to study the value of the entire grain sorghum plant har-
vested as silage and as dehydrated pellets.

Experimental Procedure

RS610 was the hybrid sorghum used. It produced about 85 bushels of
erain or approximately 9 tons of silage per acre. The crop was har-
vested while the leaves were still green and the grain was in the late
dough stage. Part was stored as silage and part as dehydrated pellets.
Twenty of the heaviest steer calves were divided into two lots of 10
each. All animals received soybean oil meal and dehydrated alfalfa pel-
lets during the wintering period of 168 days. Silage was fed to one lot
and the dehydrated pellets to the other. Both were fed free choice.

The silage was used up at the end of 168 days; the ration was then
changed to forage type silage and then to alfalfa hay. Rolled grain
was added to both lots. A mixture of steamed bonemeal and salt and
salt alone was available at all times.

Results and Discussion

Results of the test are shown in Table 23. The intake of dry matter
was approximately the same for each lot during the first phase of the
test. There was no significant difference in rate of gain or feed efficiency.
The cost per pound of gain was higher for the lot receiving the dehy-
drated pellets.

There was no difference in rate of gain after grain was added to the
ration: however, neither lot gained as well as should be expected. Ani-
mals on the pelleted ration were never observed to regurgitate and chew
their cud after a few days on the ration. There seemed to be a wide
variation in response of individual animals to the pelleted ration. This
is indicated by the great variation in carcass grade. It is believed that a
small amount of normal roughage would have greatly improved perform-
ance of the animals in lot 6.

Table 23
Grain sorghum silage vs. dehydrated grain sorghum pellets in steer
rations.
Wintering phase, December 3, 1959, to May 19, 1960—168 days.

Lot number 5 N 6
Number steers per 1ot .....covevvinnee 10 10
Av. initial wt., 1bs. ... 561 562
Av. final wt., lbs. ...... . 835 841
Av. daily gain per steer, 1bs. ... cerveraens 1.62 1.66
Av. daily ration, 1bs.:
Grain sorghum silage .........ccoeeens 37.1 .
Dehydrated grain sorghum pellets . 13.1
Dehydrated alfalfa pellets .... 1.0 1.0
Soybean oil meal 1.0 1.0
Feed per cwt. gain, 1lbs.:
Grain sorghum silage 2271 .
Dehydrated grain sorghum pelle . .- 791
Dehydrated alfalfa pellets ............ 61 60
Soybean 0il meal .....ccociviiiiiiiiiiiiiiee. 61 60
Feed cost per cwt. gain ..., 0 $15.01 19.39
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Table 23 (Continued)
Fattening phase'—157 dayvs.

Av. initial “t b8, e T L T P 830.5 841
Av, final wt., "Tbs. e 1078 1094
Ay, daily gain per steer, lhs 1.57 1.61
Av. daily ration, 1bs.:
Forage sor ghum gilage® 4.5 .
Dehydrated grain sorghum nellets . 5.6
Alfalfa hay . PR 3.2 .
Dehydrated 'l]fa!ra pe]lets e 1.1
Soybean oil meal . . 1.0 1.0
BoTERUM BPAIN. cuvirvermmssrmsisnsonisssiveminsnsssniosi 15.9 9.1

Feed per cwt. gain, 1bs.:
Forage sorghum silage ... 287

Dehydrated grain sorghum pellets . 345
Alfalfa hay ....... 204 .
Dehydrated s.lfnlfa pelleta = 64
Soybean oil meal ........ 63 63
Sorghum grain ........oeeu 1000 564
Feed cost per cwt. gain .... $22.26 20.67
% shrink . 4.2 3.9
Dressing %. feedlot wt. 61.8 60.3
Dressing %, pay wt. 64.2 62.7
Av. hot carcass wt, ... 671.4 667.7
Av, chilled ecarcass wt, 662.9 660.2
Av. % cooler shrink ............. 1.3 1.1
Av. finish:
Thickness®.. SRR 3.9 3.9
Distribution® ..o 3.4 3.3
Ay, degree of marhling o 5.1 6.0
Av, size of ribeye’ ............. 4.1 4.8
Av, degree of firmness” .., 2.7 3.4
Carcass grades:
Av, prime .......... i 1 ai
Top choice .. ” 1 1
Av, choice ..., - 3 3
Low choice .. ol 3 2
Top good ... 1 1
Av. g00d . . 1
Low good 2 1
Av. carcass value (prime 43.0¢) .cvevieee. $275.65 268.63

(choice 41.5¢)
(gc’Od 39 oe} P e—— R - - — e s

1; f)nu steer lost in each lot frnm urinary ealcull.

4, Bllage fed only first 42 days.

4. Based on 2, thick; 3, moderate; 4, modest.

4, Based on 2, uniform; 3, moderately uniform: 4, modestly unifurm,
4
3

5. Based on 4, slightly abundant; 5, moderate: 6, modest; 7, emall wmount,
6. Based on 3, moderately large:; 4, modestly large: 5, slightly small
7. Pased on 2, firm; 3, moderately firm; 4, modestly firm; 3, slightly firm,

Grain Sorghum Silage vs. Forage Sorghum Silage; Dehydrated Alfalfa
vs, Vitamin A, and the Value of Aureomycin in Cattle Rations (Project
567).

D. Richardson, E. F. Smith, F. W. Boren, and B. A. Koch

Two types of sorghum silage were used in this test. They were (1)
DeKalb forage type which produced approximately 100 bushels of grain
and 20 tons of silage per acre; and (2) RS610 grain type which produced
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approximately 756 bushels of grain and 10 tons of silage per acre. Forty
Hereford heifer calves were divided into four lots of 10 each, Three lots
received the grain sorghum silage and one the forage silage plus 2 pounds
of grain. This was an attempt to keep the grain intake equal in all lots:
however, since the forage sorghum produced so much grain, this lot may
have received slightly more grain than the others, Dehydrated alfalfa as
a source of vitamin A was compared with vitamin A and with vitamin A
plus Aureomycin. The average daily ration for each lot is shown in

Table 24

Results and Discussion

The test had to be terminated at 77 days when the supply of grain
sorghum silage wus exhausted. Results are shown in Table 24,

There were no significant differences in rate of gain between animals
receiving the forage- and grain-type silage. A combination of vitamin A
and Aureomycin produced larger gains than dehydrated alfalfa or vitamin
A; however, those receiving dehydrated alfalfa made larger gains than
those receiving vitamin A without Aureomycin.

The higher feed costs for grain-type silage are due to a charge of $10
per ton compared with §6 for the forage tyvpe, These and previous re-
sults indicate that a high grain-yielding forage-type sorghum may be the
most desirable for ensilage,

Table 24

Grain- vs, foragestype sorghum silage; dehydrated alfalfa vs. vitamin
A, and the value of Aureomycin in cattle rations,

December 9, 1960 to F‘ebruary 24, 1'161—'?; da}s

Lot NEMBET .cvvinviisrsansens .y 3 4 _5_ &
Number heifers per lot T 10 10 10 10
Av, initial wt., 1DS. ..ccovrrrirnnnnen 518.5 518.6 518 519
Av, final wt., Ibs. ... 656 648 835.5 856
Av. daily gain per animnl 1bs. 1.79 1.68 1.58 1.78
Av, daily ration, 1bs,:
DeKalb forage sorghum
silage ........ 31.8
RS8610 grain sorwhum
silage A. 1.1 314 34.8
Sovbean oil meaI W 1.0 1.0 1.0 1.0
Dehydrated altalfa pellets il B
Sorghum grain .......... as

Vitamin A, I.U.

10000.0  10000.0

Aureomycin, mg, 72
Feed per cwt. gain, lbs.:
DeKalb forage sorghum
gsilage ......... w5 1782 5 i
RS610 grain sorg m sl ge i 1844 "05? 1943
Soybean oil meal ....cienieenins 56 59 66 56
Dehydrated alfalfa pellets . 28 30 +a %
Sorghum grain .........cceeeeeeee 112
Feed cost per ewt, gain . $9.94 12.04 12.57 11.65

(Does not include coa.l: af
" vitamin A and Aureomyein)

Rolled vs. Finely Ground Pelleted Sorghum Grain in Cattle Rations
(Project 567).

D. Richardson, E. F, Smith, F. W. Boren, and B, A, Koch
In previous tests where grain intake was held at the same level, finely
ground pelleted sorghum grain has produced larger and more efficient
(33)



gains than rolled sorghum grain. This test was conducted to study the
value of the two methods of grain preparation when the rest of the ration
was held at a constant level and the grain fed according to the amount the
animals would consume.

Experimental Procedure
Twenty heavy steer calves were divided into two lots of 10 each. They
were fed the same ration throughout the wintering and fattening phases.
The only difference was the method of grain preparation. The rations
and daily consumption are shown in Table 25.

Results and Discussion
Results are shown in Table 25. There were no significant differences
in wintering or fattening gains or carcasses. Animals receiving the pel-
leted grain were more efficient; however, the increased cost of pelleting
caused the cost of gain to be nearly the same. Increased feed efficiency
for pelleted grain has been observed in previous feedlot and digestion
studies; however, pelleting tends to decrease the daily intake of grain.

Table 25
Rolled vs. finely ground pelleted sorghum grain in steer rations.
Wintering phase, December 3, 1959, to April 21, 1960-—140 days.

Lot number .......cccccocviiiiviiiiniiniineen e 3 4
Number steers per 10t .....ocoooovveviviiieeineenrrnnnenns 10 10
Av, initial wt., lbs. ... 560 562
Av. final wt., 1bs. .. 794.5 818
Av. daily gain per steer, 1.68 1.83
Av, daily ration, lbs.:
Sorghum Silage .....vcvvevieriiviineeecivinirieeeeesnns 29.5 28.8
Alfalfa hay .......... 1.3 1.3
Soybean oil meal ... 1.0 1.0
Rolled sorghum grain .......... . 4.0 .
Pelleted sorghum grain ..........cccccccveeeees . 4.0
Feed per cwt. gain, Ibs.:
Sorghum silage .. 1763 1574
Alfalfa hay ... 75 68
Soybean oil meal ... 60 55
Rolled sorghum grain 239 .
Pelleted sorghum grain .............ccoeevvvinnns . 219
Feed cost per cwt. gain $12.18 11.36

Fattening phase-—158 days.

Av. initial wt., 818
Ay, final wt., 1099
Av. daily gain per steer, 1bs. . 1.77
Av. daily ration, 1bs.:
Sorghum silage' ...... 5.6 5.5
Alfalfa hay ............ 2.6 2.7
Soybean oil meal ... 1.0 1.0
Rolled sorghum grain .... 16.7 0
Pelleted sorghum grain ...........cccoveerrennnn. .. 14.4
Feed per ewt. gain, 1bs.:
Sorghum Silage ....cccccvvvcniievenrniiinnersninnens 305 311
Alfalfa hay ..... 143 151
Soybean oil meal .... 54 56
Rolled sorghum grain .. 899 o
Pelleted sorghum grain .........ccccovveeeerrrenans . 807
Feed cost per ewt. Zain ..ooccevvevecvieeeicireninnneenns $19.73 19.47

1. Silage fed only first 72 days.

Table 25 (Continued)
Summary, Wintering and fattening—298 days.

Av. total gain, 1bs. .civeiriiiiiiiii 5217.5 537.0
Av. daily gain .... 1.77 1.80
% shrink ..o 3.7 4.3
Dressing %, feedlot wt. 61.6 61.3
Dressing %, pay wt. ... 64.0 64.1
Av. hot carcass wt. ... 678.6 631.9
Av. chilled carcass wt. 670.2 674.2
Av. % cooler SATINK .....c.occiiiimeniicinniienninnienns 1.2 1.1
Av. finish:

Thickness? ....... 3.8 3.8

Distribution® 3.3 3.4
Av. degree of marbling* 5.7 6.0
Av. size ribeye® ........co.e.. . 4.0 4.2
Av. degree firmness® .........ccooiniiciiiniiiiiieninn, 2.6 2.8
Carcass grades:

Av. choice 3 3

Low choice .. 7 4

Top good ... 2

Av. good .. 1
Av, carcass value: (choice, 41.5¢) ....uunveen $278.13 274.74

(good, 39.0¢)

2. Based on 2, thick; 3, moderate; 4, modest; 5, slightly thin.

3. Based on 2, uniform; 3, moderately uniform; 4, modestly uniform; 7,
slightly uneven.

4. Based on 4, slightly abundant; 5, moderate; 6, modest; 7, small amount.

i.]l?ased on visual est.: 3, moderately large; 4, modestly large; 3, slightly
smaltl.

6. Based on 1, very firm; 2, firm; 3, moderately firm; 4, modestly firm.




Swine

The Value of Soaking Whole Sorghum Grain for Finishing Fall Pigs in
Drylot (Project 110).

C. E. Aubel

Two lots of pigs were self-fed, free choice, whole sorghum grain and a
mixed protein supplement. Each lot contained 10 pigs. In one lot, the
whole sorghum grain was fed dry; in the other, it was automatically fed
into water warmed enough to prevent freezing.

The protein supplement fed both lots consisted of 4 parts tankage, 4
parts soybean meal, 1 part cottonseed meal, and 1 part alfalfa meal.
To each ton of supplement was added 27 pounds of antibiotic Aurofac
(Aureomycin) and one half pound of zinc oxide.

The results ure listed in Table 26.

Table 26

Feeding whole sorghum grain dry and soaked for finishing fall pigs in
drylot.?

December 17, 1960, to March 18, 1961—91 days.

Svaked whole Whele dry

Item grain sorghum o yl@um gmlnﬂ .
Lot number ........ccoiiiiiiiiiieee, 1 2
Number pigs in lot ... 10 10
Av. initial wt. per pig, 1bs. ..cccoeeinriiiniiinnnn, 48.50 49.70
Av. final wt. per pig, 1bs. .ooovveviioreerrininans 178.60 178.90
Av. total gain per pig, 1bs. ..cccoereerrinnrenenn. 130.10 129.20
Av. daily gain per pig, 1bs. .viviiiiiinninnnn, 1.42 1.41
Av. daily ration per pig, 1bs.:

Sorghum grain ....... 4.84 4.75

Protein supplement . .75 71
Lbs. feed per cwt. gain per pig:

Sorghum grain 339.20 334.75

Protein supplement 53.03 50.69

1. Both lots received the same protein supplement.

Observations
From these results it is concluded there was no advantage in soaking
sorghum grain for pigs. Gains and feed efficienecy were very much the
same,

The Effect of Various Milling Processes on Sorghum Grain When Used
for Finishing Fall Pigs in Drylot (Project 110-2),

C. E. Aubel
Grain sorghums are being grown extensively in many parts of the
High Plains. Sorghum grain previously has given excellent results com-
pared with corn in feeding tests with swine at this station.
New ways of processing grain may improve the efficiency of the grains
for feeding and thus provide more protit in hog raising.
1. Registered trademark American Cyanamid Company for Aureomycin.
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Table 27
The comparative value of sorghum grain prepared by different milling processes for finishing fall pigs in drylot.

1961—91 days. )

December 17, 1960, toyl{V_Iarch 18

Lot number

10

10

10

10

10
49.70

178.90

Number pigs per 10t ...cooviviiiiinninineiennns

Av.

48.10
183.50

48.70

164.50

48.30 49.30
171.11

184.50

47.30
185.50

initial wt. per pig, lbs. .............

Av, final wt. per pig, lbs.

—_

w
-~
—

138.20 136.20 121.81 115.80 135.40

129.20

Av. total gain per PIg, IDS. .

1.49 1.33 1.26 48

1.51

Av. daily gain per pig, 1bs. ..o

Av. daily ration per pig, lbs.:

EE

4.41 3.34

4.63

4.75

SOrghum Brain ...

.15 .73 71 e

71

Protein supplement ......cocoveeeeinienininiineninne.

L.bs. feed per cwt. gain per pig:

305.35 295.15 292.80 301.38 319.05

334.75

Sorghum grain

53.17

49.92 239.19 59.29 58.72

50.69

Protein supplement

All lots received the same protein mix supplement.

1.

¢ In addition to the figures given, the pigs in lot 2 rooted out
) The pigs in

pounds

estimated 300

wasted an

and

feeder

of their

ated 2,300 pounds of steam rolled, delayed crimp sorghum gr

out an esti

rooted

ot 6

grain.

ed sorghum




Six lots were self-fed. free choice, in drylot. All lots received a mixed
animal and plant protein supplement of 4 parts tankage. 4 parts soybean
meal. 1 part cottonseed meal, and 1 part alfalfa meal. Each ton of mixed
protein supplement also contained 27 pounds of Aurofac' and % pound
of ;inc oxide. The ration for each lot varied only in the method of proc-
essing.

Lot 1. Whole sorghum grain.

Lot 2. Steam rolled sorghum grain.

Lot 3. Fine ground sorghum grain.

Lot 4. Fine ground and pelleted sorghum grain,

Lot 5. Dry rolled sorghum grain.

Lot 6. Steamed sorghum grain, rolled and erimped four hours later.

The sorghum grain was steamed at 90 pounds pressure and at 180°F.
Results are presented in Table 27.

Observations

The pigs in lot 5, which were fed the dry rolled sorghum grain, made
the lowest daily gains in this experiment. Those in lot 4 receiving the
fine ground pelleted sorghum grain made the next lowest daily gains.
Daily ration figures indicate that both lots consumed less feed daily
and both had a low feed conversion figure.

Lots 2, 3, and 6 made an excellent showing both in daily gains and in
feed conversion. The pigs in lot 6 wasted an estimated 2,300 pounds of
steam rolled, delayed crimp sorghum grain. Those in lot 2 wasted about
300 pounds. This is an enormous waste. In processing the feeds in these
lots the grain was steamed and put under heat of 180° to 200°F. It is
possible this destroyed or changed the food nutrients of these feeds, or
made the feed unpalatable. Perhaps enzymes were affected.

A test is now under way to get at the meaning of these wastes. In lot
4. where the grain was pelleted, a poor response was made by the pigs in
hoth daily gains and daily feed consumption (palatability). In pelleting,
heat also develops, to about the temperature used in processing the grains
for lots 2 and 6.

Effects of Fat and of Pelleting on Utilization of Vitamin A in Pig
Feeds (Project 311).

D. B. Parrish and C. E, Aubel

Two tests were made. The first test was to determine effect pelleting
feed has on utilization of vitamin A activity supplied by yellow corn.
The second test was made on the effect that adding fat has on utilization
of vitamin A activity supplied by carotene.

In each test 16 growing pigs were paired by litter, sex, and weight:
divided into two test groups: and fed two pigs per pen. The pigs were
started at 25-40 pounds each and continued on experiment until the
average gain was about 145 pounds. The pigs were from gilts fed limited
quantities of vitamin A during gestation. No vitamin A was added to the
feed of either mother or pigs during nursing or during feeding before the
pigs went on experiment.

In Test 1 a good growing ration was used in which vitamin A activity
was supplied by new-crop yellow corn at a level of approximately 400
units per pound of feed. The feed for both groups was the same. ex-
cept that fed one group was pelleted. Level of feeding to pigs of each
pen was limited to the intake of the lowest of the paired-pen groups.

In Test 2 the feed contained 500 units vitamin A activity, supplied by
high-quality alfalfa meal. Feed for one group contained 5% added stabi-
lized animal fat, but both feeds were made approximately the same in
energy, protein, caleium. and phosphorus by using beet pulp and ad-
justing quantities of grains and protein sources. Both feeds were pelleted
and given free choice.

In these tests vitamin A activity was calculated as follows: 1 micro-

1. Registercd trademark American Cyvanamid Company for Aureomycin.

(38)

iv i i in A activity and
am of carotene was equivalent to 1.6 units of ntarr}m g L) 1
;iyrmicrogram cryptoxanthin to 0.8 unit. Thus,. on a WGE‘lght basis, xrltam(lﬁn
A activity was about 309% of the N.R.C. requirement in Test 1 and 40 %
of it in Test 2. )
Results of the two tests are in Table 28.

Observations
i ini g v 5 v in A source had
Pelleting feed containing yellow corn as the \1t.amn} oure

little effect on average gain or on utilization of \'I_tamm A, as Ju(?ged
by serum vitamin A levels, but feed conversion was 1mp.roved. som.ewhat.
" Addition of 5% fat to the diet had little effect on gains (if Wélglllt., (‘)f
the ill pig is eliminated). but feed conversion was improved, and utiliza-
tion of vitamin A, as judged by serum vitamin A levels, was affected
adversely. . o o
‘ Although only low levels of vitamin A were fed, pigs grew vse}l, gamm;
about 1.5 pounds per day in Test 1 and 1.3 pounds per day in Test 2.
Small quantities of vitamin A were found in the blood serum of qll groups
of pigs, and pigs appeared normal, except for the one that was ill during
the early part of the test.

Table 28 . . . L ‘
Mfects of fat and of pelleting on utilization of vitamin A in pig tm‘d’s_.

Av, Av. Serim vitamin A,

Days s e L }‘X\.(\S‘nn units/100 ml
Ration :lr;ﬂ 1“&3.1( QI]Ia1r~I ml]l]):h “]’;v]\”_‘ m“::;ll(ww Start Finish
Test 1
Mash ... 8 95 39 181 142 3.70 12.6 23.3
Pellets ........ 8 95 39 186 147 3.55 15.4 25.3
Test 2 -
Normal ... § 108 31 1656% 134 3.20 13.6 24.9

5% fat ... 8 108 31 177 146 3.05 13.6 17.7

* One pig ill first month with }‘espiratm‘y condition: average weight 174
pouridé with this pig’s weight eliminated.

Kansas Swine Improvement Association
Testing Station

] sas Swine Testing Station, in its third year of operation, con-
tinrlkels t]rfaflilsnction under supervision of the an_imal husbandry department
staff. All expenses involved in testing are paid by breeders or producers

g e pigs on test. ] )

N hgrggzlitli)(l)%lsdata on boars and barrows are collected “{hlle the a'mmtahls
are growing from 60 to 200 pounds quy welght. All animals .recelvet. e
same pelleted ration during the growing period. Boars meeting slt,a 102
requirements are auctioned in March or August: Barrows flrev slaughtere !
in the meats laboratory of the Animal Industries building where carcass
i 1 is collected.

]nf’;‘);g}:eihzo!)n summarizes data collected during the .1960 summerv tgs? 3701(;
the 1960-61 winter test. The basic ration, fed until the boars vwel,szhl”w
pounds and come off test, is }Jisted in Table 30. They are then fed a 15 To
alfalfa ration until sale time, The barrows are takgn off test at app{lom-
mately 210 pounds body weight and shrpnk over night before slaug ter,‘

For further information about the swine testing program contact your
county agent, the Kansas Swine Improvement Association, the Extension
Serviée, or the Department of Animal Husbandry.
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Table 29
Bl L“t'i'.L_LF results (1060-61), Sbegp

T Bummer, 1864 Winter, 1860-61
NUMBEE Om £88E J it 54 (18°Hards] . B2 (11 TR
Av, daily gain, 1he . E{é 11‘311-11:‘1:'1 50~2= ";1.;:’;1'29”35" Corn, Sorghum Grain, Wheast, Rye, and Bavley oy Coneentrates in Com-
Av. bagkiat, in. .. ©O1T (1430787 1;,:; ;":O"]"f[”‘ plete Pelletcd Rations Compared with a Standacd Nonpelieted Sorghain
Av. effieiency, 1ba. ... 26 (2.99.9.84) SEr e irain s Alfalfy Hay Ration [ur Self-feeding Fattening Lamhs (Project
Av,ape at B o el ok e R RO
fi%e en Lt 200 1bs,, days ... 147 (123-174) 156 (1R9.1%5) iti) s : ST :
| EF "u"-l'-‘l‘“ frenani e 552 T . 3, Menzies, T Richardson, and R, 7. Cox
Ay Bale prloe’ | ool i i 4 g R
GEML A hies .$__$EH Fa0) ?f]!i!b (3340-F55) Previous sxperiments at Chis station have shown that lambs fed opm-
— . BARROWE ) = plete pelipted rations make faster, more efticjent pains than lambs fed
e e s summer, 144640 Winter, 1960-1 shmilar nonpelleted rations, and that optimum results are obfained wis
Number on test 5T (10 herde) s : pelleted ralions eontain around 30 (o 10 percent concentrates, This lest
AV, Initinl wi, Tha, ... T 113 herds) 27 (16 herds) was desizned Lo study varions grains in complete pelleted rutions compared
Av. alanghter wi. lbs £ AR with o standard nonpelleted ration.
” nghier wi, Ihs 200 S0
e (?::H; ]_Ej}*r:zi"(‘;-n“:]'?']-: LT1 (2.05-1.66) 6T (0 14-1.2%) Experimental Procedure
Av, foed per Lb, gain, 1ha i 5.k S.18 Finewool-type mixed owe anid wether feeder lambs were used. Lambs
Av. daily feed eosts i 3.20 3.8 were received Octoher L3, They were shorn and drenched with a som-
Av. [oed vost per th, gain ${-_J__(ﬁ F0.L5 mercial fing particle-size phenuthissine drepch. November 12, lambs
T e R e plug . F0.09 wera welghed, sur lagged, divided inte six fots of 24 lumbs caeh (144
Migesoean iy e [J'I*H‘%"U 1RG (125-1951 totul), and ssli-fed the following rations.

i B e BE r1.R1-1.1% iy e -
Av.oloin &ye, aq. o, 105 :4 74 q'}{r" ,'. !‘ [1.74 1-30} Tot1. 35% sorghum grain and 605 alfalfa hay, pelleted,
AV, B lpan ents . Sy ,52‘::‘:;}'1.-} .\;Ig (4.05-3.04 Lot ®, 254, eorn oand 65 % abfalfa hay. pelleted.
NEDA Moo T e il BN ] {ui.'ﬂ 435.3 Lotd Mixed nonpelleted rakion of 45% ground dorghom graln wud

. 1t GR% chopped alialfa hay.

DEDA Na, 2., i

= S TR St Lol 4, 259 wheat and 65% ulfalfn hay, pellsted.
Lot 5. 859 rye and G55% alfalfa hay, pelleted.

Tt 6, 35% barley and 65% ullcliz hay, pelleted.

Tulle 30

Kansas swine T Lomhs in each lot, excepl 3. were fed 10 pounds of chopped alfalta
i Trepared -H_H];(.‘,rmn* r'nt-um._ . hiy every other day io additien to pelleted rellons, Stock salt was anp-
red in University feed mill) plied frce choiee. All lambs were implapted with & mes slilbestrol ut

= A e start of test
Sorehum eroin s L Brawn Hrstecutting aliplia kay was used. Hay used dn pelleted rations
R P e e et b e 1,544 was pround throwgh & i-inch scrsen and the hay fed to loi § was
449 aovbean :iil“}r'féml fi 1 chopped, The sorghum grain, corn, wheal, bupley, and rye were pur-
i "3.,- L ﬁea! al . .32:_: c]:uigtd in hulk. Fve used was o mixiure of rye varieties-hot was of goad

L fuality,

éif; :::ﬂ;:;;rpd altalfa meal an Feed prices and processing charzes used o determining leed cosl per
Todizad S21E e ! o pwt, poin were: sarghum grain, §1.23 per owt; wheat, $1.71 per b
Disstaom: mh sanh gl . 10 rye. $0,80 per bu.; shelled yellow corn, $0.00 per bu; harlay, 30.70 per
peepim B oS ke - = [ vu.: baled alfalfa hay, $13 per ton: grindiog hay, 35 per ton; chopping

huy, 5% per ton; grinding grain for lob 3, §5 per ton, grindizg grain,

Caleinm carbonate . «

;.”f’f” Imj-lml.:-l']i (8. 2ine) - i ixipg and pellteting ralions, 31 per ton. With these prices and eharges.
eomplex vitaming (Merek G8-A) .., a2 teid cosls per ton for epch ot were as follows: Lot 1, 32595 Lol 2,
i - fiars §98.27: Lot 3, $22.20; Lot 4, §36.95; Lol 3, 8527.01: and Lol 6, §27.22.

‘L'IIH]"rtlrl A TIDAGN 1T per geamy .. 200 Thece are butk prices, as cost of bage is not ioeluded. Thiz wonld in-

Vitamin T (3,000 1,77, per gram| crepse Teed price for each lot by §2 to §3 por lon

Vitamin B 120060 L15 nes Th Tresuliz and Disemssion

Aurofac 1.8-1.% il At i} Fesullg are shown in Table 21, Chemical analyses of feeds used are

Arsanille avid (Pro-Gent ... v & siven in Table 32,

NI-Methonine R + Lambs fed the mixed, sonpellsted ration in ot 3 ate less feed nod

Lyamine (207 lveine) . : i made slower, less efficient but cheaper gaing than lambs fed pelleted

A i “ ralion:,

There was lrtle differcncs in rate of gain belwoeen latnbs fed diffarcot
petleted rations. However, lambs fed the gorghnm  grain-alfalfs pellets
epnsumed more fesd and made slightly faster gaind n nenpelleted ra-
tions wheat, vve, and barley are generally worth 10 to 15 percenl less
for fattening lembs than eorn or sorglium grain, Wheoat and corn pra-

1. Three megs stilbestral implanis focuighed by Chas, Pixeroand Company,
10 Iniz, Terre Haute, Indland.

{ (41}

Approximate analysis: 1659 crwde pratein: 0.759% calvian:
0,625 phosphornz, : :
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Auced the most efflcient =aios. However, because of Lhe hish price of " |
wheat, eost per ewt. main was high for lambs in lot 4 | - - D om

Lambs in lot & fod the nonpelleled ration went off feed several times - Pt T s B sl o )
during the test. Several foundered from cvereating but no death loss |- el T T e |
cecurred in this Inf. For some reason four lambs fed the corn-alfalfa = kel |
pellets in lot 2 died from overaating aftor about 60 dayvs on test, i |

Tiecause of the nonuniform begioping weights, thers were ssveral
lamhzin each lot that did not reach market welght and finish by the and M e Lol -
ef the test, The largesl cumber of lambs ot sold come from ol 3 ted il o ¥ T SRl e I:: E
the nonpelleted ration. | N i e = = B A e i

There was about 33 USDA carcass grade varlation among lets and T o]
ahont 1A porcenl voriation in yield ampng lots. : o

| o Swwm 2 6 Facoswace
Bl fegeges 5 < VEESoadEd
= — 1 i

Hervitabilities, Gemetie, and Phenotyple Corrclations Fefween Carcass ¥ . k=

and Live Animal Traits in Sheep (Projeet 847). E M o s e T S S S P =
Carl Memngics, Myron Hillman, John 1, Whear, D, L. Mackintosh, R | B e - - T = o ke =
amd R. A, Merkel E P e et o | WA

This Is a contributing projeet to the North Central-50 Regional Sheep : = AL At i | ‘-E
Breeding Projeet. The Rangas State projecl was inmitinted in the spring E &= Bl o En o R Eew mboemipy Seedien e ) =
of 195% to determine relztionzhips between various carciss messure- = | L I - L R =R S B e

- = e 2 - = 3 e ] 5 L T I B |
muents end lve animal traits, to estimate heritability of these tralts, and o | =
to determing how findingz may be applicd Lo selection and Bresding of ﬁ'."- - T
ment-type lamhs, = @ e I T -
Experimental Procedure z SR MR U G ST -,

Ewes and lambs were handled practleally rhe same in 1960-G1 ag in £ e e R el = Lo
T458-60. Procedure followed io bandling ewes and ramz and lambe dur- = | Bl = 2 i
ing the 194960 season was outlined in Kansas Cirenlar 378, Twes were = el | i 3
lie mame oned Uded in [950-80, Ten different vearling Hampshire rams = b [ D L = e
were obtained from yorious Kensss breeders. HRams weare scored for = H T iR Taf W e w1 oo P & Bn
various characteristics by o group of department memhbers, weighed, and Ml | TeEwmT T e e e | o b 1
prohed for fat thickhess and loin eve depth at the second lumbar verte- = 2 I ‘ L. g . " 14
bt al the end of the breedive suson. Hach ram was randomly assizned o & = =
to s granp of 10 ewes. Rreeding seazou was June 6 to Seplemhber 1, 1900, g e W= A R O I S e o

Lamha were Weizhod ab birth and have been weighed every two to = =t oo ok el e B e |- é
throe weeks sinee, They nre self-fed o pelleted creep ratlon conalsting - i { e e o 23
of 109 poor-quality field-cuved allalfn, 35 % debvdrated alfalfa. 459 = [ u G
ground sorghum grain, 7.5% molasses and 2.5% soybean ofl meal plus =] o i e fie -z
1t mgs. of Anreomycin per pound of pellets, Ewes are fed all the sor- LN | R T L e e s it | B =
ghum silage they will eat plus 1 1b, of surghum grein and shont 2 1hs of g e =R ot s Pl o g =
alfalfa hay per head dailv, Salc iz available [ree eholee. Tamhs sueklo = £ v ol n
owes until slanghiered. g 2 ':5 Zu & i

When lambs weigh between 95 nnd 100 1bs, they are sheared, probed o : o N - S R T e S g O TR
for fat thickness and loin eve depth at the 2nd lumbar vertehra and 20 Z10 e e e o L ity e st e e Rl o T

| o domoon o ke ei e e g Z=

body messurements are taken, Lambs are slaughtered al the mests ] = 8 e R B e || E D 3y
laheratory, Various measuremedts and seores are obtained on the ear- & | ! Eoz e
vasses.  Wach hotel rack is separated physically. Percentage of ether 2/ Iy 3 b= ) n ginel SRR
uxlract is obtained an o section of the loin eve and intercostal mnsecle. = 5 PE ; = H H | ;‘:4.-. E:- B
Lach loin is sent to the Home Dconemics Depariment whers Warner- B e g g (T 2 : i 3'& g =
Bratzler tendorness scores, fotal eooling losses, presa fluid, and panel ol e | a ; zpmE BT H
seores an tendernesz, flavor, and juiciness are oblained. e R & i ERekens
£ e = W i o e g i Howpd R

Teesults and Discmssion E”E«.-ﬁﬁ SEitata oot f PileRgEaza

Ses report on puge 59 for oo brlef degeription of some of the eareass wow EdwS Soa 3 IO | -
information obtained on latnbs slaughtered in 195%-60. 5 F Sl e GogEs el e %'ﬁ T e

A portion of the data obteized during 1959-60 i2 reported in Table 33, e TEAERGE e I e
There were considerable differences in ram type seors and welght, and = i ES Egn Wi EE = B mEE s o & R
betweon performanee and carcass characterfslics of the 10 lamb proops. E 2 E T Rt S ERESEEERG|Edegii
Gain data were nol corrected for gex or typo of birth (sinegle or twind and i e e M sl T T | W
have not heen atatistically analvzed, - e i B

The Bouthdown ram used in 1850-60 served as a cloan-up ram ufter | E E:’ g ST Vo R R e a2 ghind et
the Hampshire rams had been removed and the ewe groups tocooed to- | BEBEEaasaa o a eala s ]
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15

ire rams and their lambs ns of Mareh 9, 19461,

3.1

Tuble &4
l"rf*]i_mE:rmr}' LG0-61 dats om ten yearling Hampshi
24 TR.B T1.4
161 161
50 A AD

128

e,

am probe fat depth 2t 2nd lum-

niember

bar, in.

of ram, 1hs.

am type seore!

WL,

Rame

gelier. Preliminary data on rams used in 1960-61 and on their ifambs are

L -
& P reported in Table 24, There was considerable variation among rams
Mmoo | in regard Lo Lype score, weight, prohe, iat depth, and probe loin eve depth,
i T.amhb birth -.vg';j[.-,h[_ and gain differ; however, theze have not been cor-
i rected Tor Lype of hirth ar sex. : ;
= s A more complete report on the 1960-61 lamba will he made in the 1363
: S i : T Feodrers’ Tay Report.
=
™ —
v
L= :. Filevis of Exercise and Cooling on Reprodoctive Efficiency of Eowes
E o= e : =1 Bred During Summer Months (Project 441).
[l H. (. Spics, €, 5 Menxies, W. H. Smith, and 5. T Scott
= o = Failure of ewes to conceive during sammer (8 one of 1he higgest
& o - profems affecting tha early spring lamb prodecer, Workers al other
- e o= stations have reported that 90° T, temperatures lowered reprodoetive
= performance, This =tudy wag derigned to determine the elfocts of foreod
o cvercise and lemperoiure on reproductive performance of £wes,
L= e =]
L% = P Experimental  Procedure
5 il Forty-gight five- Lo six-year-old western ewes of Ramboutllet hreeding
were aheared, drenched, and grozed on brome pasture plus @ pound of
= grain per head daily until they were placed in either an air-conditoned
iy e | roam or a contral pen. Faceh group was fed equal guantities of grain
i T and hav dnring the treatment period, Twenty-four were mainiained
Ll wndor o confined, hut otherwise normal, outdoor environment and 24
were placed in a temperatore-controlled room (60-64% .0 on the seventh
= dry ni the firar detected estrous evele until day 3 or 25 of pregnancy.
15k iey ~ Twelve owes of faeh group were exerciped on a mechanical exerciser for
b R L e A0 minutes each day from day 10 of the firat detacted estroos “-"'.de il
o o e day 3 or 20 of pregnancy. Txercised ewes walked about 1.4 miles each
day, Two Hempshire rams were need to hreed each ewe. on the second
=i derecred estrus [(firet estrus of the experimental perlod)., Rams were
= :—; i2 = kept in oa eooled ronm prior io and throughout the breeding season.
— e et [ o Twenty-four ewes (8 exercigsed and cooled, & exerciead and not cooled,
= = i not exarcised aml nol cooled, and A not exercised and epoled) were
E slanghterad at day % of gestation, and 24 cwos glven similar treatments
Ly ] E - 3
= e ol | - were allowed to lamb.,
= o =1 [ =3 -
o e | E Itesults and Discnssion
— a & - &
@ Snmmer lemperature, although mild in 1980 r(average temperature
i : 777 F.owith & range of 48-99° "7 appeared to he detrimental to repro-
Ao ] ey @ |2 ductive efficiency of western ewes, The number of normally eleaved ova
HETA bl p at the thitd day of gestatlon was lower in noncecled ewes than in econled
1 o B t ewes (579 ve 808 ). Also lhe number of ewes returning to heat follow-
T ing bhreeding and the number of @ervices per conception was higher in the
P e noncooled ewes (50% ve, 0% and LE% va 1.0%, respectively; see
E R i Table 351, Bedy temperaturs and respiralion rate were nsed AR 1n_d|¢a+.::r5
Lo I = = w-é- of phraialagiesl arress. Average body temperature and respiration rate
SR G el s B of conled awes were 102,47 [P and 33,4 respirations por minute comparad
i e ] PR, with 102.5° F. and 64 8 respirations per minute, [or the noneonlad ewes.
= e e wf; Although rthoze differenees wre nol so great ase some workers have re-
T [ ported, they were significant. Forveed exercise resulted in significantly
= R e z Inwer numbers of normal ova ab three dovs u::ﬂthrccd_.lng commarad with
Bec @ 2 = 4 o6 —.;§ nonexercise (BT 5% va, B0 ; Table 3§). }-lowmrer. ginoe there were no
A e Esl e AP differeness in the number of ewes returning to heat between exerelzod
EE = 8 2 = =7 and nonexercised groups (17% compared with 17%; Table 35), the af-
e R R s | & £ fect of 40 minutez of exercise daily on reproductive effieiency may be
aZ @ £ Lk B &) 2 E guestlaned. More study is needed before definite conclusions are drawn.
S0 E ol g The exercised ewes were placed under some physiclogical stresz i indi-
28 5B b mElEC cated by comparisons of bady lemperature and regpiration rate. Exerdiee
i e (e L B cansed am Average inereuse of 1,67 F, in hody remperature and 7% rospira-
= Ereims S S tions per minote, Kwes' body tempersiure and respiration rate returned
g = : /‘E: _'; r""é it to normal wilhin one day.
17
(46) (47)



Table 35

The effeets of cooling and exercising on fertilization and conception
o,

Barvheis e
Fertilization Fwes retusning comeaption
Trenement rals 1o bpat for 34 iniw
EriEp - % s _ lamlring
Cooled.. - . 1 1] 1.0
Nonoonled fi2 g 1.8°
Exerciaed .., O e 17 1.4
Nonexereised a0 17 1.4

L. Tach of the four frestment groaps contnined 12 ewes.
I, Signiticantly different from the cooled ewes,
-{-Hi[:'.ﬂll-ll'd“i'l}' lower then the nenexereised groupn,

Gamien City Lamhb Feeding Experiments, 1060-01 (Projeet 6.0, 111).
Car] Mengics ol A. B. Hrhart

Tambs

The 600 head of Hambonillet wellier feeder lambs uszed In these tasts
were received ot Menard, Texas, October 10, 1980, They were aprted from
1100 woether lambs raized by Prge Brothers of 81 Dorado, Texas. Average
Jmvehaze weight was 76.1 pounds, Durchase price was 31460 per owt
The lamha wore sheared ot Meoord, averaging 3.9 pounds of wool thal
sold for 41%¢ per pound. Lambs weighed 62.7 pounds off trucks ot
Carden City October 12, Total trucking cost was 5432440,

General Procedues

During Lhe pre-test perigd, chopped. aifaifs hay and sorghum sllage
wore [ed. ANl lnmbs were drenched with 7 ce. of trivermol Octoher §1,
Linmbs were weighed, ear tagged, implanted with 3 mes. stilbestrol, lotted,
and started on Lest Novemiber 1. Final weights were takeon January 35,
LORT, after 85 days on fest,

Jomparisons of porghum, corn, and grain sorghum silages were made
between lots 2, 3, 1d, 11, and 12, Tambs wore fed all the aflage they
waould: consume.  Lambs in 1ot 10 did not reccive addilions] grain ahove
that aupplied in the silage. Those in lots 11 and 12 were [ed sorghum
grain after 60 days on tost

The grain sorghum silage wag mode from sorghum hybrid RE610
grown on winter-irrigated land. Tt produced about § lons of silage per
acre With 50 bus. of grain. Forage sorghum silage consisted of two hy-
hrids grown on witler-irrigated Innd. They mede abont 7314 tong por acre
which contained 45 to 50 bus. of grain, The corn silage wag hrbrid $04W
grown under full irrigation. 1t produced 21 tons per aore with an os-
timated yield of 806 Dua, of graln per aere.

Whols sorghnum grain, whole harley, gronond pelloted sorghum grain,
wroumd pelleted Barley, or 8 mixture of 3§ harley and & sorphum grain
was lod ag carbonaceous concentrates in Inta 2, 9, §, 8, and 8§ respoctively.
All & Tots recalved enqual levels of grain. protein aupplement, and alfalfa
hay. Tambs wore Tod all the sorghum silage Lthey would congume,

Lambs in lot 1 were self-fed a complete pelleted ration of 35 % sorghom
grain and 65% alfalfa hay, A mixed seli-fed ration econsisting of a
whole sorghum grain and dehydrated alfalfa peticls was fed o lof 7.
A rolion of 269 zrain and 75% allalin pellets was fed at tha start of the
test, The prein was grodually inereased over abont @ 5-dav period to a
ration of 45% graln and 55% alfalfla pellets. Alfelfa riraw was sup-
Mied free choice to lots 1 and 7,

One half ponnd dehydrated alfalfa pelletz was substituted for & pound
allalfa hay In Iot 4.

Lamba in lot 13 were grazed on volunteer wheat pasturn,

Omne half the lambe In aach 1ot were given a S-gm. cobalt bullet ench that
cnntainsd 80 % ocobali oxida,

(48}

Table &6
Surghum, corn, and gruin sorghum silages compared for fattening lambs,

Lot BUIBET oivraiiiie 2 it Lo 11 12

L
E: 0
Ii'ﬁ':.hj"‘.ﬂ'l!E'.']'l,'. risnresitraen e q!':lid_ﬁm |i|;._-.-o:| test E:l"’_..[lﬁ:_ll.-.!:l
Numhber of lambs 44 44 44 4
Tiays om food ... - 88 88 b
Av, initial wt, The, ... 529 735 T34 739
Av, fimal wi., b .. 10%.40 Li4.3 L0T.T 1ne.n
Av, total gain, Ihs, 6.1 41.8 466
Av, daily zain, 1h, A10 AanL IS
No eobuall . 281 Ll ATE
Cobalt .. a0 25T Lan
Daily feed per lamb,
The.:
Whnle snrghum
grain 1.51 i I Y 107
Alfalfs hay .. T4 4 a4 T4 T4
Forage sorghum
B L FeBLE  dsamt mmaona  gmieim amosi
Grain sorghum
gilage ... R 5.11
Corn silage ... g
Coltongea]  meal 3 . E i 10 0
R e ah bt JNED A2 17 A6
Av. lhe. Peed per owt.
gafn.
Whnle sarsham
eradn .. e H10.3 2918 0.3 11%.3
Alfalfs hay i TEDT 1RG0 B05.3 1534 2235
Forags aorghom
SHILES Lo e GBS P N P o
Grain sorghum
R e e e s iy 4
Corn silage . #346.0 eesnrin LB
Cattonssed meal - 244 22.3 2.7 24.8 an.n
Aall AL 4.8 4.4 Bt 4.2 4%
Av, foed cost por cwl,
galnd ... P A $10.%E6 510,10 $10.756 $10.56 $11.83
Av, feed cost po
Fatahe ¥ 3.70 3 395 § 342 § 3.76 § o5.20
Ciost par lamb
start of test ......... F10.60 510.85 F10.83 F10.07 F10.66

A, tolal cost

per mmb
Av, lolal cosl

Pt W E A e FLE S0 31007 $13.47 $13.81 F13.68

Lo Toeludes oost of  stilbestirol imalint  §0 84 But doegx pob Include cosl of
i nroeabalt Dallebs,

it s noed ipelide cost of Tomb loss,

Lodradn vonsumplion =iven s an averagre ever he BR-day Lesl, buol no geain
arnis Toed for (el G0 dnys

$1430 81484 1405 1433 $18.95




Table 37

Iations of whole serghmn grain, whole harley, pelleiol sorghum grain,
pellered barloy, omld o mixtures of 15 zorgham grain with 1% barley coms
parved with lambs,

Lot DUmbBeEr ... 2 0 5 13 S
1 whole
snrphian:

Whnlr: ; grain

Thoemag i, T Y b, R

Number lambs . 14 43 44 44 13

Days on feed ... BE . R 85 ag

Ao initial wt,, Tha, i AR T8 T4 T&.8 Ta.d

Av, final wt., Th& ... 108.0 109.56 1167 114.8 118.%

Av. total gain, 1ba, | 46.1 Ah.d 418 41.2 ai.n

Aw, dally gain, 1b. 410 A1d AT3 A68 A4y

Mo oobalt L341 A2 LATa AT AGE
Cobalt ... AR A0E A6T ART 433
Dially foed pe

The.:
Whale sorghum

EFAL, e 3 i 1 ST ey LGR
Pelleted

sorghom grain ... . 1.31 S e
Whole barley grain ... .31 aguas Tl 63
Pelleted

barley graln ..., AL
Allalfr hay ... .74 .74 4 ST T4
Foraga sorghum

BT L S : 1.8l 327 1.3 341 2.8
Coteonaeed meal .. A 10 An 0 20
i ] e ] 2D 021 LR 0138 A2

Av. Iba fead per owt,

Zain:
Whole gorphum

BRI i 3188 145.6
Fellated sorghum

grnin o St | ol BTH.T
Whole barlay grain ., ... 316.2
Pelletod barley

g B R o e #1680 GREE 145.6
Palleted barler

grain ... y 2787
Alfalfa hay 15%.2 165.0
Faoroge sorghum

AERE e BBE.E T29.0 k412
Cotionsced meal .., 24,4 21.4 233
53 by o T I 4.8 1.8 £.5

Av, fead cost por
owt, Eain® ool B10:86
Av, foed eost per

10.10 FORT

ol e < B0 Fo4.30 $ 3.82
Cnst por lamb start
O AT e cad v e A1 64 21070 210,78
Av. total cost
nor lumht' = 314.490 &14.90 51400
Av, total cost
—Deriewbtt oy 315.20 F13.00 F12.08

L Incluwdes eost of atilbesteol fmplint 600 Gy but doss not ineludn rest of
Hrench or cobait bullats.

£ Toes: nod Inelode cost of lzmb boss,
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Feed Prices

3% sorghum grain, 65 % alfalfa hay pelletd .o 3400 per ton
Whaole sorghnm Zrain ooeersien s 1,26 par owt.,
Palleted sorghum grain 1,55 par owt.
Whole barley grain ... 1.50 per awt.
Polleted barley grain j 1.50 per awi.
Bahydrated SITAlLaPEIIGER  vicrrerarrarmsansnsinssssnesnninacs i i A0.00 per tom
Alfalfs hay i E L I || B 72 ol s )
Alfalis straw . . & bW per ton
Farage sorghum ailopge . 7.00 per ton
Grain sorghum ailage . 10.00 per ton
Corn sllage ..., . 7.50 per ton
Cottonseed meal . T4.00 per ton
B s e s 1.05 per cwi.
WHERE PEELTIG iniinirsoncibarinsas caseussistnage e A 1¢ prer head
par day

Table 38
Self-fed complete pelleted ration, self-fed whole sorghom svain and
dehydrated alfalfs pellets;, and dehydreated alfalfa pellets compared with
Texas lambs.

L0t DUMRAT ivivnvieinninsemnin 1 7 4 3
Anlr-Tac
mizad ration
Rell-ful ul HAFE, Stanil. ralizn

ey wilh e

'T'_rpztm F"l:lT s ety £ d s g -:npmgg&lte willd."l.lul:llul: &l el
MNumbar lamhs .. 14 44 44
Davs on feed .. 53 38 &3
Av. inltinl wt, lhs. ... T3.§ 73.6 T4.3
Av. final wi., Ibs .o LET.6 1834 1058.7
Av. total gaim, 1Da. 4.0 49.4 4.4
Av, daily gein, b, Jild Ja6E A8
No cobalt ... LB08 366 253
il 1 T B e R ] 18 aT7 it

Daily feed por lamhb, The.:
Complete pellat .. FHE s o o

Whole sorghum graip ., 136 1.31 1.31
Alfalfa pellets ' 2.54 49
Alfalfa hay ... g ST
Forage sorphum siluge | 417 3.31
Softonsgcd meal L nliis Lo e L 210
Zalt .. MIFE: L 2R nin
Alfalia piraw ... 24 .23
Av. 1bs: feed per owi.
Complate pellet .. PESciip
Whole sorghum grain ,, 3348 318.3
Alfalfa pellots ..o 125 3
ATfalfa Na¥ cuwneiena 150.7
Forage porghumm sllage ) 1067.0 0345
Cottonaesd meal ... 266 4.4
Halb e e 3.4 g 4.8
Allnlln straw ... 0.1 . -
Ay, Teed cost
per owth, galn! .anin $11.27 : §11.72 £10.25
Av, feed coat per lamb® ... § 6.03 15 3 4.03 F 3.T0
Cost per lamb start of test F10.79 Ta 310,89 210,60
Av. total cost per lamb*® , 215,82 a4 214,92 21438
Av. total cout per ewt2? . $13.1% 73 $13.73 £13.20

I. Tneludes cost of stilbasicol mplemnt lﬁ.l-.!}i_". I.1:|,1.1.; dons not inmde coat ol
Arench or cobali bulleis
3. Doees not inelude cost of laml Jass

(1)



Table 39
Data from wheat pasture and cobalt tests with lambs.

13 All lots
Wheat pasture Cobalt bullets No cobalt bullets

Number lambs .....ccccceevvevnenens 44 283 285
Days on feed ........ . 88 88 88
Av. initial wt., 1bs. . 714 72.9 73.4
Av. final wt., 1bs. .. . 108.6 111.9 112.4
Av. total gain, 1bs. 37.2 39.0 39.0
Av, daily gain, 1b. 423 .443 443

No cobalt ....... . 413 '

Cobalt ...ccccevvrervrennans 433
Daily feed per lamb, 1b.:

Wheat pasture free choice

Salt i .014
Av. 1bs, feed per cwt. gain:

Salt i 3.3
Av. feed cost per cwt. gain' .. $§ 2.63
Av. feed cost per lamb! ........ $ .98
Cost per lamb start of test .. $10.47
Av. total cost per lamb! ........ $11.45
Av, total cost per cwt.! .......... $10.54

o 11'11{10111&65 cost of stilbestrol implant @ 9¢ but not cost of drench or cobalt
ullets.

Observations

Lambs in lot 3 consumed about .5 pound more corn silage per lamb
per day than those fed sorghum silage in lot 2. Because of this, slightly
faster and cheaper gains were made by lambs fed corn silage. These
results agree with those obtained in the 1959-60 test.

A ration of alfalfa hay, cottonseed meal, and free-choice grain sorghum
silage produced satisfactory but slower and slightly more expensive gains
than a ration of alfalfa hay, cottonseed meal, forage sorghum silage,
and sorghum grain. Supplementing the grain sorghum silage ration with
sorghum grain for the last 28 days of the 88-day period increased rate of
gqin. Lambs in lot 12 that were fed a corn silage ration supplemented
with grain for the last 28 days of the test gained more slowly, less
efficiently, and produced more expensive gains than lambs on the other
silage rations.

Whole barley was equal to whole sorghum grain in this test. However,
sorghum grain produced cheaper gains using current feed prices. Grind-
ing and then pelleting sorghum grain or barley increased rate of gain,
improved feed efficiency, and slightly reduced feed cost per cwt. gain.
Lambs fed a grain mixture of 1% whole sorghum grain and % whole
barley produced cheaper and slightly faster gains than lambs fed whole
sorghum grain or whole barley.

Lambs in lot 1 fed a complete pelleted ration gained faster and more
efficiently than lambs fed other drylot rations. The feed cost per cwt.
gain was higher than for most of the other rations. However, because of
the large total gain per lamb, and since the gain cost less per cwt. than
the purchase price of the lamb, the total cost per cwt. was in line with
other Iots that produced slower but cheaper gains. A mixed self-fed
ration of whole sorghum grain and dehydrated alfalfa pellets fed in lot 7
produced less efficient gains than the complete pelleted ration. However,
lambs fed the mixed ration gained faster and more efficiently than lambs
fed other rations. Replacing .75 pound of alfalfa hay with .5 pound de-
hydrated alfalfa pellets in lot 4 did not affect rate or efficiency of gain.
However, replacing the alfalfa hay in lot 4 or the alfalfa hay and silage
in lot 7 with dehydrated alfalfa pellets resulted in a higher feed cost per
cwt. gain.

‘Wheat pasture produced as rapid gains as most rations at the lowest
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feed cost per cwt. gain. One light snow fell during the test but it inter-
fered only slightly with grazing.

Lambs treated with a 5-gm. cobalt bullet gained no faster than those
given no supplemental cobalt.

Two lambs died prior to the start of the test. Four lambs, one from
lots 3, 8, 9, and 12 respectively, died from enterotoxemia during the test
period.

Charles Pfizer and Co., Inec., Terre Haute, Indiana, furnished the stil-
bestrol implants; Wm. Cooper and Nephews, Inc., Chicago, Illinois, sup-
plied the cobalt bullets; and Trivermol drench was furnished by Jen-Sal
Laboratories, Kansas City, Missouri. The dehydrated alfalfa pellets were
supplied by Archer-Daniels Midland Company and National Dehydrating
and Milling Company.

Investigations of Milk-fat Lamb Production Practices for Western Kansas
(Project 584).
Carl Menzies and Evans Banbury

This sheep project was initiated in the spring of 1959 as a new research
project at the Colby Branch Experiment Station in cooperation with the
Department of Animal Husbandry, Kansas State University.

One hundred fifty-one finewool yearling ewes were purchased from
near Del Rio, Texas, May 4, 1959. An additional 200 similar yearling
ewes were purchased from the same area May 13, 1960. These ewes are
handled in a typical Kansas early lambing program. The ewes are bred
to purebred Hampshire rams and all lambs are sold in the spring as milk-
fat lambs.

Over-all objectives of this project are to determine the productive and
economic value of various management practices, types of pastures, feeds,
feed additives, and combinations of these to maintain a commercial ewe
flock and to produce milk-fat lambs for a spring market under western
Kansas conditions.

Ewe Flushing Test—Spring 1959

One hundred fifty-one yearling ewes were divided into three lots and
fed the following rations for 40 days (May 14-June 23).

Lot 1. Rye pasture and/or chopped green cereal crops. Rye pasture
was grazed May 14 to May 27; from May 27 to June 13 chopped green
wheat forage was fed in addition to rye pasture; and from June 13 to June
23 a ration of chopped green wheat forage and sorghum silage was fed.
In addition to the rye pasture, 131 pounds of chopped wheat forage and
12 pounds of silage were fed per ewe during the flushing period. Both the
rye and wheat had advanced to the soft-dough stage by the end of the
flushing period.

Lot 2. Drylot. A ration of 34 pound whole sorghum grain, 1% pounds
alfalfa hay, and free-choice sorghum silage (4.7 pounds average consump-
tion) was fed per ewe per day.

Lot 3. Buffalograss pasture. Ewes were grazed on 80 acres of very
good buffalograss pasture.

Six yearling Hampshire rams were used to breed the ewes. Breeding sea-
son started May 25, about two weeks after ewes were placed on the different
flushing rations. The six rams were divided into three pairs and were
turned with the ewe groups each night and removed each morning. Each
pair of rams was rotated to a different ewe lot twice a week. At the end
of the flushing period, June 23, all ewes were turned together and grazed
on buffalograss pasture. All six rams were turned with the entire flock
each night until the end of the breeding season, September 1.

(53)



Resulis and Discussion
Eufe_ (fsi].}_s__ -.}Lagc Duri_ng A0-day Flushing Period

Lot . Nk Ay bnitlal wt. At finad wr, Tol,l.l.ur.'::l. Ax alntly
T sl May L, B i 4 s, EAIn, Ih:
1 B 94.5 16.L ]
2 Gl S | 14,5 41
3 ) Bl 4%.2 20,2 51
Ewe Lambing Performance’

Tereint £
Lot b Talsl Xn. . syl X, twile: Piss i
Hir [ lambs Inmhs BT lamaliing txap
1 B0 a1 L¥] ] e 102
z ad 40 44 o 9% HES
3 a1 [ 38 g 48 1375

L ITnclhudes all lambe born regardless of heaith al hirth,

‘umulative Percontare Ewes Lambing by Perinds After
First Lamb Birth, Oetober 19, 1450

Lal e - il Lot (kdoin 10

i, 10 0 0 T
T BRI G20 GE.D 2.0 a4.0

16.0 6.0 &0.0 0.0 4x.0
3 19.6 58.8 82,2 5.2 8.0

Ewes in lot 3, flushed on buffalugrass peature, made the largost sains
during the flushing period. These cwes also produced more twins and a
larger percentage of them lambed willkin the first month of lwmbing sea-
son. Low percentage of ewes lambing in lot 1 between the 20tk and 30th
dave of the lamblug sesson can he related to the June 2 Lo June %3
flushing period when rye pasturs and green chopped whost wers maturing
from bloom into soft-dongh stages.

Ewea bred doving the flushing period should bave lambed within the
first 30 Lo 85 days of the lambing senson, Over-sll lambing performanes
ol all ewes was vary good for yeariing cwes.

Ewe Pre-lambing Treatment Test—Fall 1059

The 151 yearling ewes uscd in Lhe spring flushing test were divided into
threa lots September 23 and fed the [ollowing nntll lambing or November
i, whichover came first. Ewes were [ed Lthe different pro-lambing roticns
for a0 to 40 daye. ¢

Lot £ Fifty ewes were grazed on good buffalograss pasture plus E
pound sorghum grain per cwe daily.

Lol 5. Filiy ewes were grazed on lush rye pasture plus 3 pound of
gorghnm grain per swe daily.

Lot &, IPifty-one ewes were graged on good buffalograss pasture plus
4 pound of 41% protein soybean pil meal pellets per ewe daily.

Rosults and Discussion

KEwes in Int &, graged on rye posture plus 14 pound grain, produccd
single lamba that weighed an average of 0.9 and .8 pound mare ot birth
than lambs in lots 4 or 6, respeclively, Twin lambs from lot § weighed
&n average of 2.6 and 2.5 pounds more at birth than Tambs from lots 4
nr G, respectively. Hosulls show that the difference between lots o birth
weighta navrowed as lambing season progrossod, and as length of time
when ewes were vemoved from the differomt pre-lambing rations and
date of lambing inereased,

(543

Average Lamb .Hir__L_t_l ; 'I.'_L"_L*'ights, _Lbh.

L e B B i s Tt Tt

4 10.2 108 L2 10.4 10,1 (41 lamhs) 5.9 (9 sets)
5 121 11.5 11.6 1.1 11.0 (48 lambs)  £.5 (4 sels)
B 101 4% 8.7 10.2 10.2 (44 lambs) 6.0 (5 sets)

Laml Feagding Tests—Winter 1959-60

Ewes and lambs were divided inlo three letz according to prior ews
treatment, date of lwinh birtk, and type of hirth (gingle or twin).

Fwes and lambs were given one weel to adjust after lamb birth before
being placed in their respective lots, Lambs were docked with rubber
pands when two to three davs of age and castroted with a knife when
around six dayz of age.

Lot 7. Twes and lamhbs wore grazed on rve pagture until December 23,
Liambs had aceess to creep of whole sorghum grain snd alislfa bay. From
Decemhber 22 to market this ot war handled the snme s Lol &,

Lot & Ewes and lamhs were grazed on rye pasture wntil December
4%, Creed was not provided lambs in this lot. From December 22 to
market, this ot was handled the zame az lot 9.

Lot 9. BEwes in this lot were fed a daily ralion of 1 pound whole
aprghuin grain, 1 Lo 1% pounds of alfalfa hay and ail the sorghum silags
they would consume (average consumption, 6.9 pounda), Twes were fed
this ration until lambs were muarketed. Lambs had accesa to a ereep of
whole sorghum grain end allolfn hay. )

Rosultz and Disensslon
The following table shows lamb gaing during the thme when Iots 7 and
5 owers on rye pasture,
Lamb Gaing from Rirth to [Deeember 22

o tani e i T s o,
7 17 47.8 10.4 0.6 G4
8 48 478 3T 20K N
9 16 108 336 138 51

Lamha in Lot 7 ket bad geccss to a greep and thosa in lot 8 that did
not have & ereep, gained the same while on rye pasture. Both those loiz
made faster gains during this period then lambg io 1oL % that had asceas
toa creep in the drylot,

The 1626 and 1633 ewe grazing days on rye pasiure, in lots 7 and 2,
respoetively, cach replaced around A ton of gorghum grain, H ton
wlfalin hay, and slightly ever & tons of sorghum silage fed Lo Jol B during
the game period. Lambs in the drylot ste aboul 2% pound of grain per
dey during this pericd. Grain consamption for lol 7 eould ool be figured
poruralely because of heavy bird feeding, Iay comaumptlon by lambs
during this perlod averaged less than 1710 pound per day,

summary of lamb gains from birlth to market follows,

Lamb Gains from Birth to Sale Date

AL A2 AL Ny odlally

!\-T i\;:i.f-'{ "-E't.lfmr:fﬂ ekt iy satn, b
7 46 HE 163.6 .ER
b 48 h 99,7 1686 L
s 19 BT 1715 51




Lambs in lots 7 and § made slower gains in the drylot than they
dld on rye pasture. Several lambz in each of these lots were born after
lamhs had been taken off rye pasture. The lambs born prior to Deecmber
Z Lthat were placed on rye pastute reached market weight in 15 and 3 days
leas tima in lots 7 and &, respectively, than lambs of similar age in lot 9.
~ Beven cages of urinary eolewli (2 died) oceurrod in lot 3, and one lamb
in each of luts 7 and & dcveloped Utinary celeouli.

Cne-half the lninbs in Iofs 7, 8, and 9 wera given 3 cc. of enterctoxemia
antitoxin containing a minimum of 4,500 antitoxin units, on December §.
Lambs ranged from 10 to 48 davs of age when treated. Dacterin was latar
ziven these ssme lambs when the youngest lamhb was 2 months old.

Dafly gains wore similar for vaceinated and nonvaccinated lambs, Oue
lumb died from a reactlon when given the bacterin and one antitoxin-
Lrgated lamb died about one month after treatment, No lamb loss from
enterotoxemia oceurred affer December 3 among the nonvaccinated lambs,

Lambs were marketed in periodic shipments, Al lambe not already
i%!i{:lﬂ ware weaned on April 25, 1960. All lambs were gold by June 11,

Ewe Flushing Test—Spring 1960

One hundred fifty two-year-old ewes were divided into two groups om
April 25, 1960, and fed differsnt rations until May 12, a 17-day period.
Ome group was given a low-energy ration of 2 pounds alfalfa hay per ewe
per day. The other group was fed a normal ration of & pounds alfalfa
hay, 3 pounds sorghum silage, and 4 pound sorghum grain per ewe per
day, May 13 each of these gronps was divided Into six lots along with
200 yearling ewes. These six lots were [ed the following flushing rations
for a 40-day period:

Lot 1. Dryvlot—3% pound whole wheat, 13 pounds alfalfa hay, and free-
choiee gorghum silage.

Lot 2, Drylot—3% ypound whole serghum grain, 11 pownds alfalla
hay, and fres-choice sorghum silage,

Lot 3. Cereal erop pasture plus 14 pound whele sorghum grain,

Lot 4, Cereal crop pasture,

Lot 5. Buffalograss pasturs plus 1% pound whole sorghum grain.

Lot 6. Buffalograss pasture.

A pair of Hampshire rama was turned with each lol at night from May
28 to June 30, 1960, ERams were rotated to a new ewe group twice
zach weelk. On June 22, the chd of the flushing period, all zfx lots ware
turned togeither and graged during the day on buffalograss pasture. All
12 rame were turned with ewes each night until Scptember 1.

Rosults and Discussion

The foliowing table zives resulis of pre-flushing two-year-old ewes
and flushing treatment on weight gain of two-year-old and yearling ewes,

Etfect of Pre-flushing and/or 'F‘Iuahi:pg '_l‘ren.tment on Weight Gain or Lus_S_.

Two-vear-olil ewes Toa-yearanli and yuarling wwews
Ax.
pro-flughi Av Musling Au, flushing
. of uil ok ik Kl rakn per
Pl pre e, Lhs, PweE ey, e
OB iy ia s am s o 33 16.7
Low-energy ration ... 13 —11.9 20.9
Normal ration .aeees 12 — g1 20.1
1] i [ e al 16.0
Low-energy ration ... 13 —11.3 21.4
Normal ration ..o 12 — Tad 16.8
Bt g e ettt af 12.8
Low-cnergy ration ... 12 —12.9 12.1
Normal ration .. 12 — 7.8 12.4

{GE)

Tok, & Sl e it 10.6
Low-energy ration ... 12 —12.5 9.1

Normal ration ... 13 — h.8 6.6

Lot § . GE 14.2
LioW-eneTgy rut:un wee 12 —11.8 18.2

Mormal ration ... 13 — 0.4 17.3

3 KT}l T O S e P L 59 14.8
Low-gnergy ration ... 12 —=11.9 15.0

Mormal ration .. 13 — &2 12.4

KL -Tofe, Liicain it

Low-energy ratlon ... 75 12,0 16.2

Normal ratlon ... 75 — .8 14.2

Ewes on the low-energy pre-flushing ration losl an average of 4.2
pounds more than ewes fad the normal ration, but galned an gverage of
8 ppund: more tham the normal-fed ewes during the {lushing period.
(ain response to flushing by vearling ewes is not shown separately but s
ineluded with the two-voar-old owes in the right-hand column of the
preceding tnble,

The table below gives lambing performance of two-year-old ewes Dod
lwa different pre-flushing rations.

Twao-rear-old Bwe Lambing Performance.

Nab. &

- Fhazhing Na. i, eTes Toknl lp]s L ] Inmth
treatment EuEd latrhid famlis Tambs famhi o
LOw energy . T8 T4 98 &0 48 131
Normal oo 75 78 92 54 83 124

There was no over-ull difference in cummilative percentage of ewes
lambing in a given lenpth of time between the two groups, About $0%
of these two-vear-old ewes lambed within the first 30 days of lambing
seagon. Lambing dats are nmet given scparotely for two-year-nld and
vearling cwes for the six different flushing lots. The table below gives
the comhbined performance,

Lambing Performance for Two-year-old and YVearling Hwes.'
N ¥ Mo, T

Lot Mo, of Mo, €TEs Total 3 Ewrin ll'l.l"':tl

Xo. L] Lamhed lambe Tambs lembs trap
1 58 B8 2% 47 12 101.7
2 1] 58 Ed 51 14 1102
3 58 id TH 1] EF 1247
4 58 53 54 47 12 1017
i 58 513 BE 19 14 108.6
§ 59 5T 87 47 20 113.6

1, Tneludes a1l Iamba born regardiess of health of Inmb b birth.

Cumulative Percentage Fwes Lambing by Perlods After Firat Lamb
Birth—October 22 1840,

Ihps after Qetobsr 22

Lit Mo, 10 o an w 100
1 15,5 36.2 538 587 01.4
& 18.6 40.7 B4.8 1.5 982
3 20,7 46.6 1.0 52,82 3.1
4 10.3 324 59.0 1.0 a1.4
5 31.0 bE5.2 84.5 91.4 98.68
i 1.0 3.8 814 8.8 36.6




Bwes in 1ot 3 had more (wins und produced more lambs, Flve ewes In
mach of lote | and 4 failed o lamb. This may not he dus to treatmant,
'T'hF',TE'. was little difference in cumulative percentage of ewes lamhbing aftar
tha firag 40 da¥s of lambing season, Ewes in fot 4 wore behind other lota
during the early part of the lambing season.

Fwe Pre-lamhbing Tremtment Test—Fall 19460
The 330 ewed were divided into three lnts according to age and prior
trentment September 27, 15960, and fed according to the following plan
until Oelober 31 ar lemhing, whishoever eame first.

Tt Ho.
N, L

T 117 Buffalopruss pusture plus 4 pound whole grain sorghium grain,
5 117 Buffalograss pasture plus % pound whole sorghum grain,

4 116 Rye pesture plus 3 pound whole sorghum grain.

Results and Discussion
Lwes gruzed on rye pasture, lot 8, produeed both single and twin lembs
that were hezvier at birth than ewes in 1ot 7 or §. As in 1550 the dif-
ference narrowed az lambing season progressed and pro-lambing Lrealment
became farther removed from date of lambing, Ewes fed % pound or 14

potnd sorghum  grain on bulfalograss pasture produced lambs that
weighed abouf the zame at hirth.

o, 10-30.10 [T-Reiil I i-Fi-Gm VI Aiigles Biis Tie Tambs

T 3.6 4.5 1.4 10,1 (5§ lambs) 7.7 (23 seta)
8 5.2 .4 4.4 10.2 (%3 lambs) B3 (15 &etr)
= 10.1 104 A 106 {100 lambs) 8.6 (14 zets)

Meat

The Relation of Packaging Materinl to the Keeplng Quality of Frozen
Tork (Projoect 224).
. L. Mackintosh, 1. A, Merkel, J, L. Hall, Tlorothy L. Harrlson,
I:. Anderson

With the inersusing number of home storage units, Information re-
garding packaging material and storge life of meat is in constant demand.
This project was deslgned, o number of ¥ears ago, to acguire information
that mizht ald in answering these inguiries, Many wranping materfals
have booen tested znd the geoeral conclusion, at this time, is that there
are now avzilahle many good wrapping materials which ean be procured
in commercial ralle or home-package size and that there is oo nead to
nse inferior matorigls snch 28 parchment paper or wLx papers,

Duriug the pagt yesr, a vaeuum pack and two different weights of
palvethylene papers were iestod, uging pork sausage f& the storage ma-
terlal, There wos legs than 1% Inss in weighl afler 300 dava of slorage
&t 0° F., thowsh the vacunm pack showed practicslly no loss. In cach
fase e sausnge was no longer acceptable to the palutobillly commiitee
after zeven moenths, though the vaennm pack was in o lttle betier con-
dition tham the others. Sinee antinzidants are now aviilable awd thelr
nge in the storuge of fresh pork appears Lo fnerease the storage Ufe, an
antioxidant ig being used this year in eomneotion with n good wrapping
material and a poor wrapping material, This phase iz under observe-
tion at this time.

The Relation of Feathering and Overflow Fut of Lamb Carcasses to the
Grade of the Lamb, Degree of Marbling, and Marker Valne of the Lamb
{Project 3807,

D. L, Mackintosh, T A, Merkel, and . 3, Menzies

This project was undertaken in the spring of 1940 in an endeavor (o
determins the relationship, if uny, of internal fats, overflow, and feather-
ing to the degres of marbling (n the fongissimus dorsi musele (eye muacle),
the prado of the carcass; and the relationship of merbling to the palata-
bility of mexat.

Eizhiv-pight lambs of known bresding were slaughtered in the station
lnhoratory during Mareh, April, and May, 1960, They were the produet
0f a sheep brecding experiment in progress at this station so that the
history of each lamb was konown, The lambs were slaughiercd &t ahout
45 Ibe. and slaughler aed carcass data recorded.  All observationg re-
garding curcass grade were made by a repragentative of the Federal Grading
Service. Dala on the palatability of the lambs are not yet available and
the absarvations have nol been treated statistically. The lollowing zen-
aral ohservations heve Leen made. AN varcagses graded within the
range of high chofee and high prime, feathering from & te 8, overflow
from 4 to B, flank fat from 4 to 7, estimated marbiing 4 to 7, and actual
marbiing from 4 to &, 81l on a basiz of a standard ranging from 1 to 11,

Chemical analyses of the intercostal muscle for fat, as a moegsure of
feathering, ranged from 19 to 307%; the overflow fat, separated me-
chanically, ranged from 20 to 101 grams, wilh over B0% falling hetween
22 and 50 grams, Chemical analyses of the eye muscle ranged from 2%
Lo 79 fat, with abont 50% of the lambs falling between 3.65% and 5%
fal. Other ohservations inelude area of the eye musele, Lhickness of fat
over the eve muscle, and color of the flank musule.

The project is being continued and should yield valnable information
regarding the indizes of finish to marbling, to grade of Lhe careass, and
to palatability of the meat. It will alan mueke valuable carcass data avail-
able to the shecp brecding project (No. 347).

(343



E'ovd IPelces—71 0005051

Croclked corn, oWl .evieeee.s T e e F B1ls
Rolled zorghuimn grain, 0w cvveieeeen AT L e 1.70
Sorghom grain pellats, ewe.: . i, 1.560
o tu b T s B T T e N e 5.486
Borghum silage, 10T eiiiiimeeniceinas e 5.750
Grain sorghum silAage, TOT feiieesiconiisem s s S
Dehydrated prain sorgbhom pallets, ton ... 40.00
Dehydrated alfalfa pellets, TOI oo icescsiasinss S0.00
o b - B v R Sen A0 | e e ke e B S e e 17.00
Pradrhe vy Vot o e e e e 14004
g T | e Aia
Sarghum grain-deb»drated alfalfs pellots
i R S R S o o § 2.10 owt,
T G T e et 586 owl.
R, o o PR W, ) 2,306 owt,
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LR o ned At B e 260 owt,

R



