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UNIVERSITY OF MISSOURI COLLEGE OF AGRICULTURE 
AGRICULTURAL EXPERIMENT STATION 

Department of Animal Husbandry 

ANNUAL . FALL LIVESTOCK DAY 

Friday, September 12, 1952 
Livestock Pavilion 

MORNING--10:00 o'clock 

Chairman .............• . .......... L. A. Weaver 

Reports on Current Missouri Swine Experiments A. G. Hogan, J. F. Lasley, L. F. Tribble 
Results of Cooperative Regional Swine BI:"eeding Project ........... J. F. Lasley 
Relation of Antibiotics to Protein Bequirements of Growing-Fattening Pigs . L. F. Tribble 

Pasture Production Problems . . . . . . . . . . . E. Marion Brown, Department of Field Crops, 
University of Missouri 

NOON--12:00 o'clock 

Luncheon . Served by Block & Bridle Club--Missouri College of Agriculture, in or near Pavilion 

AFTERNOON--1:00 o'clock 

Meeting of Missouri Livestock As,sociation 

Chairman ................. . 
Report of Recent Association Activities 
Future Feed and Livestock Prices .... 

Reports on Current Sheep Experiments 

Fat Lamb"Production ...... . 

. Don Pollock, President, Unionville, Missouri 

. ... Theodore Anderson, Montreal, Missouri 

. Clarence E. Klingner, Department of Agric-
ultural Economics, UniversitY of Missouri 

A. J. Dyer, P. Q. Guyer 

P. Q. Guyer 

Relation of ram size to rate of gain, market weight and grade of lambs. The effects of 
feeding concentrates to ewes in late pregnancy upon birth weights and growth rates of 
lambs and milk yield of ewes. Feed requirements for a ewe and lamb enterprise. 

Reports on Current Beef Cattle Experiments . . . . . . . . . . . . . . . A. J. Dyer, Coy C. Brooks 

Making Maximum Use of Pasture and Roughage in the Production of Slaughter Cattle . . . 
. . . A. J. Dyer 

A comparison of Alta-Fescue-Ladino pastur.e with Lespedeza for yearling steers-
Carrying capacity, rates of gain. 
The interrelationship between the rate of gain made by cattle in winter and the gain 
made subsequently from pasture. 
The use of winter pastures in steer production. 

At the close of the program opportunity will be given to those who desire to secure infor
mation about other experimental projects and to see livestock in the College breeding herds and 
flocks. 

Adjournment: 3:30P.M. 
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CATTLE 

PRODUCING FAT 2-YEAR OLD STEERS WITH ROUGHAGE AND PASTURE AND MINIMUM 
AMOUNTS OF GRAIN 

A. J. Dyer and Coy Brooks 

Forty head of good and choice, thin yearling feeder steers that weighed 627 pounds and cost 
36 cents per pound in Texas were used in this test. The cattle were shipped by rail to Columbia, 
arriving September 17, 1951, and until September 29 were fed hay in dry lot. During this time, 
they were tattooed and branded, using a liquid branding paint and September 28 each steer was 
weighed individually. 

On September 29, the steers were hauled to lespedeza pasture, part of which had been 
grazed all summer and the remainder not at all. On October 13, the cattle were weighed off lesp
edeza and moved to meadow aftermath where they grazed until December 1, 1951. On November 
29, 30, and December 1,all cattle were weighed individually. On December 1, the cattle were 
graded by a committee from the Animal H·usbandry Department, and divided into 4 uniform lots. 

The divisions were made so that the lots were approximately the same based on (1) gains 
made after arrival, (2) grade assigned by the committee, and (3) weight. 

One lot of cattle was fed in dry lot and three lots on pasture,either fescue or bluegrass. The 
wintering phase of the test extended from December 1, 1951 to April 15, 1952--or for 136 days. 

The Grazing Phase: 

The grazing phase was started on April 15, 1952. All cattle grazed together from April 15 
to June 18. 

The pasture from April 15 to May 3 was bluegrass and from May 3 to June 18 it was fescue
ladino and bluegrass. From June 18 through the remainder of the grazing season, fescue-ladino 
and bluegrass pasture was compared with lespedeza pasture containing much crab grass. Cattle in 
Lots 2 and 3 were used for the comparison. These two lots were redivided June 18 on the basis of 
gain made to that date, weight and conformation, so that two very comparable lots were used. Be
cause Lots 2 and 3 were combined, they were designated Lots 2-3A and 2-3B. Twenty head grazed 
lespedeza, i. e., Lots 1 and 2-3A, and 20 head continued on fescue-ladino-bluegrass, i. e., Lots 2-
3B and Lot 4. 

The data obtained to date for the wintering phase and the grazing phase are contained in 
Table 1. 

OBSERVATIONS: 

A. Winter Phase: 

1. If adequate amounts of fall pasture and meadow aftermath are available on the farm and 
cattle of the desired quality and kind can be secured early, good gains at low cost can be 
obtained before winter sets in. 

2. Fescue supplemented with a limited amount of hay produced a daily gain of one pound per 
head until January 1, and from then to February 28 the cattle maintained their weight. 

The ice, snow, and extremely cold weather in early winter no doubt had a detrimental 
effect on the quality of pasture and shortened the period of good gains. The fescue that was 
tall on December 1, because it had not been grazed since June, seemed to be affected more 
adversely by the severe weather than fescue that had been grazed all season to October 1. 
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Table !--Producing Fat 2-Year-Old Steers with Roughage and Pasture and Minimum Amounts 
of Grain. 

Comparison of Winter Rations and Pastures. (Preliminary Results--Average Per Steer) 
10 Steers Per Lot 

Lot 1 Lot 2 Lot 3 Lot 4 
Fed in dry lot Fed on Fescue Fed on Blue- Fed on either 

Pasture;"** grass Pasture Fescue**** or 
Lespedeza ~espedeza Lespedeza Bluegrass Pas 
Hay and Corn ~ay, Shelled Hay, Shelled 1ture, Lespedez 
Silage (Amt. Corn**, Pro- Corn**, Pro- Hay, . Steamed 
Restricted), tein Concen- tein Concen- Bonemeal and 
Protein Con- trate*, Steam- trate*, Steam- Salt 
centrate*, ed Bonemeal ed Bonemeal 
Steamed Bone and Salt and Salt 
meal and Salt 

A. Wintering Phase--Dec. 1, 1951 
to Apr. 15, 1952- -136 days 
1. Total Feed Fed 

Shelled Corn** *(bus.) none 5. 3 . 7.9 none 
Linseed or Soybean m.eal (lbs.) 228.9 211.0 211.0 none 
Lespedeza Hay (ton ) 0.5 0.5 0.6 0.5 . 
Corn Silage (Amount 

restricted) (tons) 1.7 none none none 
Wheat Straw (ton ) 0.05 none none none 
Alta Fescue Pasture*** (days) none 136 none 90 
Bluegrass Pasture (days) none none 136 46 

2. Avg. Daily Ration 
Shelled Corn (lbs.) none 4.4** 6.6** none 
Linseed or Soybean meal*(lbs.) 1.7 1.6 1.6 none 
Lespedeza Hay (lbs.) 6.9 7.6 8.9 7.6 
Corn Silage (lbs .) 24.8 none none none 
Wheat Straw (53 days) (lbs .) 1.7 none none none 

3. Weights and Gains 
Initial Weight (lbs.) 701.3 700.3 700.7 700. 7 
Final Weight (lbs.) 886.6 782.2 795.5 735.2 
Total Winter Gain (lbs.) 185.3 81.9 94.8 34.5 
Daily Gain (lbs.) 1.36 0.60 0.70 0.25 

B. Grazing Phase--Apr. 15 
to date 
1. Bluegrass, Apr . 15 to 

May 3--18 days 
Wt. Apr. 15 (lbs.) 886.6 782.2 795.5 735.2 
Wt. May 3 (lbs.) 853 .3 825.7 822.3 759.0 
Total Gain or loss (lbs.) 33. 3 Loss 43.5 Gain 26.8 Gain 23.8 Gain 

a 

Avg. Daily Gain or loss (lbs.) 1.85 L oy 2.42 Gain 1.48 Gai 1.32 Gai n 

*Linseed Meal from December 1, 1951 t o Jan. 26, 1952; Soybean Meal, Jan. 26 to Apr. 15, 1952 
**Shelled Corn from Feb. 8, 1952 to Apr. 15, 1952 (67 day~) 

***The fescue was a part of the fexcue-ladino mixture that was grazed moderately during the ,. 
entire grazing season until Oct. 1, 1951 and none at all from Oct. 1, 1951 to.Dec. 1, 1951. 
Only a scanty amount of ladino was available for grazing. 

****This fescue was a part of a fescue-ladino m ixture which wa.s not grazed after June, 1951 until 
cattle were turned on it Dec. 1. Very little ladino was available. The bluegrass was grazed 
after Feb. 28, 1952 and had not been grazed much since July 1, 1951. 
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2. 

3. 

4. 

Alta Fescue-Ladino and Blue-
grass, May 3 to June 18--46 
days 
Wt. May 3 (lbs.) 
Wt. June 18 (lbs.) 
Total Gain (lbs.) 
Daily Gain (lbs.) 
Net Total Gain from 

Pastures, Apr. 15 to 
June 18--64 days (lbs.) 

Combined Winter and 
Summer Gain from 
Dec. 1, 1951 to June 
18, 1952 (lbs.) 

Table 1- - (Continued) 

Lot 1 Lot 2 Lot 3 Lot 4 
Fed in dry lot Fed on Fescue-Fed on Blue - Fed on either 

Pasturt;*** grass Pasture, Fescue*>~'* * or 
Lespedeza Lespedeza Lespedeza Bluegrass Pas-
Hay and Corn Hay, Shelled Hay, Shelled ture, Lespedeza 
Silage (Amt. Corn**, Pro- Corn**, Pro- Hay, Steamed 
Restricted), tein Concen- tein Concen- Bonemeal and 
Protein Con- trate*, Steam- trate*, Steam- Salt 
centrate*, ed Bonemeal ed Bonemeal 
Steamed Bone- and Salt and Salt 
meal and Salt 

853.3 825.7 822.3 759.0 
944.7 925.2 915.5 850.4 

91.4 99.7 93.2 91,4 
1.98 2.16 2.02 1.98 

58.1 143.2 120.0 115.2 

243.4 225.1 214.8 149.7 

The cattle in Lot 2 and 3 (20 head) were redivided on June 18, on the basis of gain made 
to that date, weight and conformation. These 2 lots were used to compare fescue-ladino and blue
grass with lespedeza pasture after June 18 and were designated as 2 and 3A and 2 and 3B. 

5. Comparison of Alta Fescue- Lot 1 on Les- Lot 2- 3A on Lot 2-3B on Lot 4 on Alta 
Ladino and Bluegrass Pasture pedeza Pas - Lespedeza Alta Fescue- Fescue-Ladino 
with Lespe!leza***** from ture Pasture Ladino and and Bluegrass 
June 18, 1952 to Aug. 9, 1952 Bluegrass Pasture 

Pasture 

Wt. June 18 (lbs.) 944.7 919.2 921.5 850.4 
Wt. August 9, 1952 (lbs.) 1051.9 1022,4 1011.1 962.7 
Avg. Gain, Total (lbs.) 107.2 103.2 89.6 112.3 
Avg. Gain, Daily (lbs.) 2.06 1.98 1. 72 2.16 

* ****This contained a great deal of crab grass--fully 50 per cent or more and it was consumed by 
the steers. 

The taller growth turned brown from the top to within 2 or 3 inches of the ground while the 
fescue that had been grazed all summer remained green, for the most part,throughout the 
entire winter. Even though the taller fescue was brown, it seemed palatable to the cattle. 
The cattle in Lot 4 were moved to bluegrass on February 28 because they had consumed all 
the fescue available to them. 

3. Fescue turf was not as firm as the bluegrass turf; cattle poked holes in it to a much 
greater degree. 
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4. Feeding protein concentrate, e. g., linseed meal and soybean meal later, to Lot 2 of cat
tle on fescue and to Lot 3 on bluegrass did not materially increase the rate of gain. 
Shelled corn was added to obtain more nearly the rate of gain desired. 

5. Fescue (Lot 2) was superior to bluegrass (Lot 3) for prod!!cing gain. More corn was re
quired by cattle on bluegrass than by those on fescue to produce the desired gain. 

Fescue is a bunch grass not easily covered with snow and ice thus reducing the num
ber of days when hay had to be full fed on pasture. 

6. Corn silage supplemented with protein concentrate and a limited amount of hay produced 
rapid, economical gains. To make gains on paE;ture equal to those in dry lot from corn 
silage etc., (above) much more nutrients would need to be provided the. steers through 
energy feeds or from providing a supplement permitting more efficient utilization of the 
roughage furnished by pasture. 

B. The Grazing Phase: 

1. Considerable weight was lost during the first few days on pasture by fleshy steers (Lot 
1). This is in agreement with results obtained in preceding trials. 

2. The cattle that were not wintered so liberally, Lots 2, 3, and 4, made good gains during 
the first few days on pasture. 

3. All cattle made good gains on Alta fescue-ladino-bluegrass pasture from May 3 to June 
18. Compared to last year, the season was much drier and warmer and the ladino and 
fescue less "watery." Bluegrass was available at all times whereas in 1951 bluegrass 
was not made available until after July 12 to supplement the Alta fescue-ladino clover. 

4. Several cases of bloat occurred up to June 27, but none were serious. From June 27 to 
August 9, no cases of bloat were observed. 

5. The grazing arrangement was such to force the cattle through the bluegrass· pasture if 
they desired shade and they also had to walk through it to get water. Steers were ob
served to graze bluegrass to some extent every day. 

6. The car-rying capacity of lespedeza in the 1952 season has been about the same for the 
period of its ava,ilability as the fescue-ladino. 

7. To date, the rate of gain on lespedeza has excelled that made by steers on fescue-ladino
bluegrass. 

8. All cattle have made good gains, thus far. 

9. After the grazing season is finished, all the lots of cattle will be fattened in dry lot to the 
grade of choice. 
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SWINE 

SWINE BREEDING RESEARCH AT THE MISSOURI AGRICULTURAL EXPERIMENT STATION 

John F. Lasley 

It is generally recognized that variations in the efficiency of pork production are dependent 
on two general factors, inheritance and environment. Inheritance refers to those variations of a 
genetic nature transmitted from parents to their offspring. Environment refers to variations due 
to such factors as kind and amount of feed, management, disease and parasite control. Strict atten
tion must be paid both to inheritance and environment to gain the most efficient production of pork, 
and research work pertaining to both has been carried on in re~ent years at tliis station. Research 
in swine breeding has been conducted at the Missouri Station for a number of years in cooperation 
with other stations of the Regional Swine Breeding Laboratory. 

The primary objective of the breeding project at the Missouri Station has been the improve
ment of swine through attention to breeding methods. It is hoped that once these methods have been 
developed they can be used by hog breeders throughout .the state for the improvement of the efficiency 
of pork production not only in market hogs but in purebred herds as well. 

Breeding research with corn has resulted in the production of several hybrids far superior 
in yield and quality to open-pollinated varieties. The fact ~hat more than 95 per cent of the corn 
acreage in Missouri in 1951 was planted with hybrid seed shows that farmers are conscious of its 
value. 

Certain definite principles of breeding have been worked out for the production of hybrid corn. 
The first step is the development of superior inbred strains by inbreeding and selection. Inbred 
strains are produced because they are relatively pure for all characteristics, and those with su
perior traits can be retained and be expected to breed true year after year. The second step after 
the inbred strains are developed is to test the various strains of corn in crosses to determine which 
combination of lines will produce the best hybrids. Once the lines have been discovered which give 
the best results, they can be maintained for years and the same hybrid produced from them. 

Thousands of inbred lines of coz:n have been developed and tested in recent years. It has 
been found that as inbreeding increases, many undesirable characters that have been hidden in a 
line make their appearance. Lines with serious faults are discarded and only those which are fair
ly uniform and free of visible defects are tested to determine if they have the ability to transmit 
their characteristics to their offspring. Only a few of the many lines tested have proved to be su
perior, and these are retained for the production of hybrid seed for the farm. 

Breeding research with hogs in recent years has followed rather closely the principles de
veloped in corn research. However, progress has been much slower with swine than with corn. 
There are a number of reasons for this, the most important being the greater cost t>f producing in
bred lines and the lower rate of reproduction in swine. Only 40 to 50 inbred lines of swine are now 
available in the United States to test in crosses as was done with corn. One litter of seed stock 
with swine will supply enough boars for only 30 to 80 litters of market hogs. Yet one acre of seed 
corn will supply enough seed to plant 200 acres of commercial corn. Because there are definite 
limitations in progress in breeding research with swine as compared to corn, other breeding prin
ciples are being investigated to accomplish the same result in a shorter period of time. 

RESULTS 

The early work at the Missouri Station was directed toward the development of superior in
bred lines of swine by means of inbreeding and selection. In developing these lines, particular at
tention was paid to selecting breeding animals for prolificacy, milk producing ability and rate and 
economy of gains. More recently carcass desirability also has been given due consideration. 

Several inbred lines were developed and some have been retained in the breeding herd. As 
with corn, some inbred lines of swine have proved to be carriers of undesirable traits. One of these 
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lines proved to be bleeders and was discarded; other lines performed rather poorly as inbreeding 
progressed and they also were discarded. 

The work with inbred lines of swine at this and other stations has shown that as the percent
age of inbreeding increases, performance decreases. This has occurred in spite of intensive sel
ection for performance factors and is in agreement with the findings with corn. A summary of the 
records from several experiment stations in which line-cross pigs were compared with inbreds 
from the parental lines shows that litters which were 30 per cent inbred (full brother x sister mat
ing is approximately 25 per cent inbred) were .6 of a pig smaller at birth, 1.5 pigs smaller at wean
ing and the inbred pigs weighed 9 to 13 pounds less at 5 months of age. However, it has been found 
that some inbred lines were able to withstand the rigors of inbreeding much better than others. 

In general, the breeding work with swine has indicated that the most important" factors af
fecting performance have been difficult to improve by selection alone, are hurt greatly by inbreed
ing, and are helped by crossbreeding. This is similar to what has been found in work with corn. 

More recent research at this station has been directed toward developing inbred lines so 
that they compliment or "nick" with each other when crossed. Selection by this method offers some 
promise of developing superior types of market hogs in a much shorter period of time than if large 
numbers of inbred line's of hogs are tested to obtain superior crossing combinations. A search for 
specific strains to use in such crosses was begun in the summer of 1949. Five or 6 gilts and a 
boar from each of 9 sources were selected for trial as foundation stock for new lines. Poland, 
Duroc, and Hampshire non-inbred samples were obtained from purebred herds that were recom
mended by the various breed associations. An inbred Poland boar and line cross gilts were ob
tained from the Iowa station along with a boar and gilts from an inbred Landrace line. An inbred 
Duroc boar and gilts were obtained from the Oklahoma_ Station and a Landrace boar from Belts
ville. Some non-inbred Yorkshires also were obtained from a Canadian breeder. These were used 
in crosses with two inbred Poland tester lines (II and VI) developed at the Missouri Station. 

The Fall Livestock Day Report of September 14, 1951 included a detailed discussion of the 
performance of the pigs from these various crosses. From this study, two new strains were sel
ected and are being developed for use with the two Missouri Poland inbred lines in the selection 
study. The lines to be used will be as follows: 

1. Poland--conbination of lines II and VI. 
2. Landrace--combination of Iowa and Beltsville lines. 
3. Duroc--combination of outbred Durocs and College Durocs. 

The combination of these strains within a breed to form a new line will reduce the amount of inbreed
ing and should increase the performance of each line. 

The present study to select inbred lines to compliment one another in crosses will be carried 
on for several generations and will be conducted as follows: The Poland boars and sows will be 
mated with Landrace sows and boars, and records will be kept on the performance of crossbred 
litters. The purebred Polands and purebred Landrace lines will be reproduced from the boars and 
sows which perform the best in this cross. The Durocs will be selected in a similar manner to 
compliment the crossbred Landrace x Poland line, and as a result of this type of selection, a boar 
rotation program involving the three lines could be followed which should give maximum performance. 

The performance of the various pure lines in the spring of 1951 is summarized in Tables 1, 
2, and 3. The Poland line is to be used because it crosses exceedingly well with the other two H.nes. 
The sows of this line are good mothers, and the pigs make rapid gains. The pigs from the Poland 
line also produce desirable carcasses. ' 

The Landrace line is particularly good in prolificacy and carcass desirability. The cross
bred L.andrace x Poland gilts should be excellent mothers since they are prolific, good milkers, 
possess about 14 nipples per sow and are very gentle. The Duroc line is of particular value in this 
study because of its very rapid growth rate. It combines particularly well in crosses with the Poland 
lines and fairly well with the Landrace. The performance of the various lines in crosses are shown 
in Table 4. 
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Poland x Landrace crossbred litters for the purpose of selection of the purebred parents to 
reproduce the line were produced in the spring and fall of 1952. The first purebred Landrace and 
Poland pigs from parents selected for crossing ability will be produced in the spring of 1953 as 
will crossbred pigs from the Duroc x Landrace stock. This method of selection and breeding will 
be carried on for several generations and the progress of the experiment will be reported•from 
time to time as new data becomes available. 

Table !--Performance of Lines in Spring of 1951 

Line of No. of o/o Inbreeding Litter Size Wt. of pig at: Litter wt. at: 
Breeding Litters Dam Pigs Birth Weaning 56 da;z:s 154 da;z:s 56 days 154 days 
Poland II 11 41 45 7.6 4.0 33.0 161.0 131.0 644.0 
Poland VI 12 17 26 9.3 6.1 40.0 174.0 24.1.0 1055.0 
Duroc 9 0 7 8.6 6.4 36.5 184.5 235.5 1181.5 
Landrace 7 - 35 34 9.0 7.6 32.6 155.4 246.6 1181.6 

Table 2--Yields of Wholesale Cuts of Barrows from Each Line Farrowed in the Spring of 1951'' 

Yields as per cent of live weight on feed Primal 
Line of No. of Live wt. Dressing Primal cuts as o/o 
Breeding: Barrows on Feed per cent Ham Loin Shoulder Belly Bone Fat cuts carcass wt. 
Poland II 7 202 74.3 13.7 10.9 12.2 8.6 6.2 17.2 45.4 61.1 
Poland VI 8 201 72.6 14.0 10.3 11.6 8.0 6.0 17.1 43.9 60.5 
Duroc 10 204 74.8 13.3 9.7 11.6 9.0 5.7 20.1 43.6 58.3 
Landrace 7 203 72.8 13.5 11.1 11.6 7.9 5.9 16.8 44.1 60.6 
>'.cNo shrinkage allowed. 

Table 3--Scores of Wholesale Cuts and Carcass Dimensions for Each Line Farrowed in the 
Spring of 1951 

Line of No. of SCORE'" Back Fat*'" Length of** Muscle area~":' 
Breeding Barrows Ham Loin Shoulder Belly Avg. Thickness Body Leg Ham Loin 
Poland II 7 6.1 5.6 6.6 6.7 6.3 1.45 29.0 21.5 12.0 5.5 
Poland VI 8 6.0 5.0 5.6 5.6 5.6 1. 71 27.9 21.7 11.8 5.1 
Duroc 10 4.5 3.4 5.0 4.9 4.5 1.82 27.5 20.9 9.5 4.2 
Landrace 7 6.3 5.9 6.3 7.0 6.4 1.44 29.9 21.1 12.3 5.::l 
*Scored on a scale from 1 to 9 with 9 the most desirable. 

**Back fat thickness and body and leg length in inches. Muscle area of ham and loin in square 
inches (W x D). 

Table 4--Performance of the Various Lines in Crosses 

Landrace X Polands Duroc X Polands Landrace X Durocs 
Spring Fall Fall Spring Fall Fall 

1950 1950 1951 1950 1950 1951 
No. of litters 17 11 4 7 6 4 
Litter size at birth 7.7 8.0 12.2 6.3 7.5 9.0 
Litter size at 56 days 6".6 6.5 7.2 5.6 6.3 6.0 
Wt. per pig at birth 3.2 3.5 3.2 3.3 3.5 3.1 
Wt. per pig at 56 days 31.5 37.6 37.4 35.7 43.0 34.9 
Litter wt. at 56 days 207 248 271 198 263 209 
Avg. daily gain 1.40 1. 71 1.42 1.49 1.81- 1.40 
Feed per 100 lbs. gain 323 346 379 356 356 365 
Final slaughter weight 210 208 208 210 210 208 
Dressing percentage 70.0 72.1 72.2 71.0 73.2 71.9 
Primal cuts o/o carcass wt.* 59.8 61.6 60.7 57.2 61.1 60.7 
Fat as o/o carcass wt.** 25.7 23.1 22.6 27.0 23.9 23.1 
Avg. score of cuts 6.5 7.5 6.9 5.0 6.9 6.7 
Avg. backfat thickness inches 1.58 1.42 1.51 1.74 1.58 1.57 
Avg. body length in inches 29.4 28.9 29.5 28.2 28.7 29.2 
Muscle area of ham in Sq. inches 11.9 13.5 12.9 10.6 12.4 12.6 
Muscle area of loin in sq. inches 5.8 6.3 5.7 4.9 5.8 5.4 

* Primal cuts included ham, loin, shoulder and belly. 
**Fat included fat back, fat trimmings and leaf fat. 
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THE EFFECT OF AUREOMYCIN AND PENICILLIN ON THE PROTEIN REQUIREMENTS 
OF GROWING-FATTENING PIGS 

L. F. Tribble, J. F. Lasley, and A. G. Hogan 

Several experiments at Missouri and other experiment stations have shown that the addition 
of antibiotics, such as aureomycin and penicillin, to rations for growing-fattening pigs results in an 
increase in the rate and efficiency of gains. In addition, some experiments indicate that some of 
these antibiotics may have a sparing effect on the protein requirements of growing-fattening pigs. 
The present experiment which is the second of a series was designed to study the latter problem. 

Forty-two purebred Hampshire and Chester White weanling pigs were divided into 6 lots of 
7 pigs each on the basis of weight, breed, sex and litter. They were placed on experiment soon 
after weaning, when they weighed approximately 35 pounds and were self-fed throughout the experi
ment in pens with concrete floors. Three lots of the pigs were fed a ration containing approximate
ly 18 per cent protein while the remaining three were fed one which contained 12 per cent. Thera
tion of one lot on each level of protein contained the antibiotic,aureomycin, a second penicillin, and 
a third contained no antibiotic. The rations used are described in detail in Table 1 and the results 
of the experiment in Table 2. 

SUMMARY OF RESULTS 

1. The three lots of pigs that received a ration of 18 per cent protein made an average daily 
gain of 1.32 pounds and required only 310 pounds of feed per 100 pounds of gain as compared to the 
pigs on the low level of protein which made an average daily gain of 0.85 pounds and required 356 
pounds of feed per 100 pounds of gain. Expressed in percentages, the pigs on the high protein level 
gained 56 per cent faster and required an average of 13 per cent less feed per unit of gain than those 
on a ration of low protein. 

2. On the high level of protein (18 per cent) aureomycin increased the rate of gains of the 
pigs by 8 per cent and penicillin by 17 per cent over those made by pigs on the basal ration although 
there was no increase in the efficiency of gains when the antibiotics were added. 

3. On the low level of protein (t'2 per cent) aureomycin increased the rate of gains of the 
pigs by 68 per ce~t and penicillin by 47 per cent over those made by the pigs on the basal ration. 
Aureomycin and pe!nicillin also increased the economy of gains by 12.7 and 12.4 per cent respective
ly when added to the basal ration of low protein. 

4. Much .of the improvement in rate and efficiency of gains when the antibiotics were added 
to the low protein ration was due to a direct or indirect improvement in the appetite of the pigs. This 
effect was much greater on a low protein level than on the one containing a high level of protein. 

5. Although the antibiotics did improve the rate and efficiency of gains of pigs on the low 
level of protein, the improvement was not enough to make it the equal of the ration containing the 
high level of protein. 

Table !--Composition of Rations 

Lot number 1 2 3 4 5 6 
Percentage protein 18 18 18 12 12 12 
Ground yellow corn (lbs.) 75.0 75.0 75.0 89.4 89.4 89 .. 4 
Soybean meal (1bs.) 15.0 15. 0 15.0 5.4 5.4 5.4 
Tankage (lbs.) 7.5 7.5 7.5 2.7 ' 2.7 2.7 
Mineral mixture (lbs.) 2.0 2.0 2.0 2.0 2.0 2.0 
Cod liver oil (lbs.) 0.5 0;5 0.5 0.5 0.5 0.5 
Aureomycin (gms.) 0.5 0.5 
Procaine Penicillin (gms.) 0.5 0.5 
The following B-complex vitamins also were added to each 100 
pounds of ration: riboflavin 0.08 gms .• pantothenic acid 0.45 
gms., nicotinic acid 0.5 gms., and vitamin B12 0.63 meg. 
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6. The results of this experiment are not in agreement with those of the first experiment re
ported in Progress Report No. 17 of April 4, 1952. However, differences in the design of the experi
ments might explain differences in the results. In the first experiment the feed of all lots of pigs on 
either the high or low level of protein was limited to the same amount per unit body weight as the pigs 
in the lot that consumed the least amount of feed. As a result differences in appetite when the anti
biotics were added were not allowed to express themselves in the first as was the case in the second 
experiment. The ·results of these experiments suggest rather strongly that the improvement of the 
low protein ration when antibiotics were added might be due largely to a direct or indirect increase 
in the appetite of the pigs. 

Table 2--The influence of Antibiotics and the Level of Protein on the 
Rate and Efficiency of Gains of Growing-Fattening Pigs 

Lot number 1 2 3 4 5 6 
Kind of Antibiotic Aurea. Penic. None Aurea. Penic. None 
Percentage of protein 18 18 18 12 12 12 
Days on experiment 77 77 77 77 77 77 
Number of pigs 7* 7 7 7 7 7 
Avg. initial weight 34.9 34.7 34.9 35.0 34.7 35.4 
Avg. final weight 139.7 144.4 127.9 114.9 104.6 82.9 
Total gain 635 768 651 559 489 332 
Avg. daily gain 1.31 1.42 1.21 1.04 0.91 0.62 
Avg. daily feed 4.20 4.35 3. 72 3.56 3.11 . 2.43 
Feed per 100 lbs. gain 317 306 308 344 343 394 
*O~e pig was removed at the end of three weeks. 

SHEEP 

SOME FACTORS AFFECTING PRODUCTIVITY OF EWES 

A. J. Dyer and Paul Q. Guyer 

Sixty-one head of 2-year-old crossbred range ewes were divided into two uniform groups 
and bred to two Hampshire rams differing widely in size and type. One ram was a 4-year-old of 
superior mutton type weighing 176 pounds in breeding condition; the other a yearling of only accept
table mutton type weighing 238 pounds in breeding condition. 

Half of each group of ewes were maintained until lambing on bluegrass pasture except when 
inclement weather tnade grazing impossible, then legume hay was fed at the rate of 6 pounds per 
head daily. The other half of the ewes were handled in the same manner with one exception: they 
were fed a liberal amount of concentrate (2 pounds head daily) during the last 2 months of pregnancy. 
From lambing until an abundant amount of good pasture was available all the ewes had access to 
bluegrass pasture and were fed 2 pounds of concentrate per head daily and lespedeza. hay when 
weather prevented grazing. The lambs were fed shelled corn in a creep. Steamed bonemeal and 
salt (2 to 1) was kept before the ewes during the winter period. During the grazing season, steamed 
bonemeal and a salt Pheno.thiazine mixture were provided free choice. 

The following observations were made: 
A. Feeding a liberal allowance of concentrates to· ewes during the last 2 months of pregnancy, 

compared to ewes that received none,resulted in: 
1. Greater gain of ewes during the gestation period; 
2. Larger lambs at birth--single lambs were 12% heavier and twin lambs were 22% 

heavier than from ewes not fed concentrates; 
3. Heavier lambs at 20 weeks of age--singles 9% and twins 3% heavier; 
4. Higher milk yield of ewes--those producing singles gave 16% more milk and those 

producing twins 9% more milk during the first 9 weeks of lactation; 
5. Faster growth of lambs to 9 weeks of age--singles grew 9% and twins 3% faster. 

B. Bluegrass pasture was a satisfactory winter ration for pregnant ewes. No cases of preg
nancy disease occurred and the lambs were fairly strong and gained almost as rapidly 
as those from ewes fed grain. 
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C. The advantages frox:n feeding concentrates during pregnancy were not sufficient to off
set the greater cost. 

D. The effects of sire on lamb production were as follows: 

1. Single and twin lambs by the large ram and out of ewes fed concentrates during late 
pregnancy were 18 and 14 per cent larger, respectively, at birth than those out of 
comparable ewes and sired by the small ram; singles by the large ram and out of 
ewes not fed grain were 4% heavier than those by the small ram; there was little 
differ·ence in average birth weights of twins out of the ewes not fed concentrates. 

2. Singles by the large ram were heavier and twins a bit lighter at 20 weeks and at mar
keting than those by the small ram. 

3. Lambs by the small ram appeared (on foot) to be tighter framed, trimmer middled, 
and heavier in the regions of the high priced cuts than those by the large ram. 

4. Carcass quality of the lambs sired by the two rams was practically the same (July 
10 and August 4 marketing). 

5. Lambs sired by the small ram had a higher dressing percentage than those by the 
large ram (July 10 and August 4 marketing). 

E. Factors other than size of ram are important in selecting the kind of ram that is most 
desirable for commercial lamb production. 

F. Type of birth, single or multiple, appears to have a definite influence on milk yield. Ewes 
producing twins produced more milk than those producing singles and one ewe nursing 
triplets produced the highest yield of all ewes. 

Table 1--The Effects of Feeding Concentrates to Ewes in Late Pregnancy and the Influence 
of Size and Type of Sire upon Lamb Production (Preliminary Data) 

(All figures are averages unless otherwise stated) 

Ewes fed Concentrates Ewes· that w~re not fed 
in Late Pregnancy Concentrates in Late 

and bred to Pregnancy and bred to 

Sire Small Ram Large Ram Small Ram Large Ram 
Lot 1A Lot 2A Lot 1B Lot 2B 

A. Number of Ewesl 14 14 15 14 
B. Wt. August 3, 1951 113 112 112 117 
c. Wt. just before Lambing 152 155 135 134 
D. Wt. August 2, 1952 132 129 128 130 

E. Feed Provided 
1. Gestation 

Bluegrass Pasture all winter aU winter all winter all winter 
Lespedeza Hay2 (lbs.) 148.7 153.6 149.9 151.7 
Concentrates3 (lbs.) 121.4 121.4 none none 

2. Lac tation 
Pasture4 all times all times all times all times 
Lespedeza Hay (lbs.) 107.7 107.5 108.1 105.9 
Concentrates (lbs.) 152.0 140.9 150.3 134.6 

3. Total (Gestation & Lactation) 
Pasture 
Lespedeza Hay {lbs,) 256.4 261.1 258.0 252.5 
Concentrates (lbs,) 273.4 262.3 150.3 134.6 
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Table 1--(Continued) 

Ewes fed Concentrates 
in Late Pregnancy 

and bred to 

Ewes that were not fed 
Concentrates in Late 

Pregnancy and bred to 
Sire Small Ram Large Ram Small Ram Large Ram 

Lot 1A Lot 2A Lot 1B Lot 2B 
F. Production Records 

( 1) 

(2) 
(3) 

(4) 

(5) 
(6) 
(*) 

1. Birth & Survival 
a. Avg. Lambing Date* 
b. No. of Lambs born 
c. No. of Lambs raised 
d. No. of Lambs born per Ewe 
e. No. of Lambs raised per Ewe 
f • % raised of Lambs born 
g. Birth Wt. of Lambs 

Singles 
Twins 
Triplets 

2. Lamb Performance 
a. Wt. at 20 Wks. 

Singles 
Twins 
Triplets 

b. Market Data5 

(lbs.) 
(lbs.) 
(lbs.) 

(lbs.) 
(lbs.) 
(lbs.) 

(1) Marketed July 10, 1952 
(a) Number 
(b) % of No. raised 
(c) Weight (lbs .. ) 
(d) Age at Mktg. (days) 
(e) Dressing Percentage 

Jan. 27 
23 
22 

1.53 
1.47 

96. 

9.9 
8.9 

none 

82.9 
70.4 
none 

9 
41 
90.0 

175.0 

(based on Home Wts;) 48.0 
(f) Carcass Grade "High Good" 

(2) Marketed August 4, 1952 
(a) Number· 
(b) o/o of No. raised 
(c) Weight (lbs.) 
(d) Age at Mktg. (days) 
(e) Dressing Percentage 

9 
41 
88.0 

184. 

(based on Home Wts.) 48.2 
(f) Carcass Grade "Low Choice" 

(3) Marketed 
(a) Number 
(b) % or No. raised 
(c) Weight (lbs.) 
(d) Age at Mktg. (days) 
(e) Dressing Percentage· 

(based on Home Wts.) 
(f) Carcass Grade 

c. Feed Consumed per Lamb6 
Shelled Corn (lbs.) 

Feb. 4 
25 
19 

1.56 
1.19 

76. 

11.9 
9.3 
7.5 

94.1 
66.8 
60.6 

11 
58 
95.5 

157.0 

46.7 
"Low Choice" 

4 
21 
88.0 

188. 

43.9 
"High Good" 

Jan. 28 Feb. 5 
22 19 
20 1~ 

1.47 1.36 
1.33 1.36 

91. 100. 

9.5 11.0 
7.4 7.4 
6.8 none 

79.2 82.2 
67.8 65.9 
none none 

8 6 
40 32 
86.0 91.0 

169.0 158.0 

48.4 45.1 
"High Good" "High Good" 

8 7 
40 37 
85.0 90.0 

185. 175. 

47.1 44.4 
"Low Choice" "High Good" 

Ewes that raised lambs;· originally 15, 15, 16, and 15 ewes were assigned to lots lA, 1B, 2A, 
and 2B respectively. 
Hay fed at the rate of 6 lbs. per head daily when snow prevented grazing of winter pasture. 
Concentrate was fed at the rate of 2 lbs. per head daily to lots lA and 2A beginning 2 months 
before expected lambing and to all ewes during lactation. ·The concentrate mixture consisted 
o.f shelled corn, 6 parts; bran 3 parts; and protein supplement 1 part, by weight. 
Bluegrass until April 15, wheat until May 15, and bluegrass and lespedeza following wheat 
pasture for remainder of the season. 
Lambs selected for marketing according to weight or finish or both. 
Fed in a creep 
1st large ram was infertile- -fertile ram turned with ewes after 2 weeks of the breeding 
season had passed. 
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Table 2--The Effect of Feeding Concentrates in Late Pregnancy on Milk Yield of E wes 
and Growth Rate of Lambs. (Preliminary Data) 

(All figures are averages unless otherwise stated) 

Lot No. 

No. of Head 
Week of Lactation 

2 
3 
4 
5 
6 
7 
8 
9 

Total Yield** or Gain 
Through 9 Wks. of Lactation 

No.of Head 
Week of Lactation 

2 
3 
4 
5 
6 
7 
8 
9 

Total Yield or Gain 
Through 9 Wks. of Lactation 

No. of Head 
Week of Lactation 

2 
3 
4 
5 
6 
7 
8 
9 

Total Yield or Gain 
Through 9 Wks. of Lactation 

E we s fed Concentrates 
in Late Pregnancy 

lA & 2A 
Daily Milk':' 
Yield per 

E we 
(lbs) 

Weekly Lamb 
Gain per 

Ewe 
(lbs) 

EWES PRODUCING SINGLES 

14 14 

4.12 5.4 
3.85 4.6 
3.63 4.1 
3.41 4.0 
2.96 4.2 
2.53 4.0 
2.56 3.8 
2.52 4 .2 

207.9 39.2 

EWES PRODUCING TWINS 

12 24 

4.88 7.4 
4.12 5.0 
3.98 5.0 
3.58 5.0 
3.34 5.6 
3.14 5.6 
2.84 6.0 
3,10 6.4 

237 .o 50.8 

EWES PRODUCING TRIPLETS 

1 3 

7:52 7.5 
6.16 3.$ 
5.48 5.1 
4.15 5.7 
3.93 5.7 
3.69 6.0 
4.00 8.7 
3.59 7.2 

322.3 57.3 

E wes that were not fe d 
Concentrates in Late 

Pregnancy 
1B & 2B 

Daily Milk* 
Yield per 

E we 
(lbs) 

18 

3. 72 
3.45 
3.09 
2 .76 
2.60 
2 . 31 
2.27 
2.14 

18J.4 

10 

4.16 
4.02 
3. 74 
3.22 
3.26 
3.20 
3.08 
2.48 

217 .8 

Weekly Lamb 
Gai n per 

Ewe 
(lbs) 

18 

4.8 
4.1 
3.7 
3.7 
3.9 
3.2 
4.1 
3.4 

36.3 

20 

5.6 
5.2 
4.6 
5.0 
5.8 
5.8 
5.8 
6.0 

49.2 

* Milk yield dete rmined one day each week by weighting l ambs before and after suckling at 4 hr. 

intervals. 
** Milk yield for the first week assumed to be the same as yield the s e cond wee k of l actation. 
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Table 3--Weight of Lambs by Weeks of Age (Preliminary Data) 

Ewes fed Concentrates Ewes that were not fed 
in Late Pregnancy Concentrates in Late 

and bred to Pregnancy and bred to 
Sire Small Ram Lar~e Ram Small Ram Large Ram 
Lot No. Lot 1A Lot 2A Lot 1B Lot 2B 

SINGLE LAMBS 

No. of Head 6 8 9 9 
Birth Wt. (lbs.) 10.8 12.2 9.5 11.0 
Wt. by Weeks (lbs.) 

1 16.0 1G.9 15.5 15.9 
2 21.0 22.5 20.2 20.7 
3 25.5 27.2 24.0 25.1 
4 29.2 31.6 27.7 28.9 
5 ·32.9 35.9 31.2 32.8 
6 36.8 40.3 35 . 3 36.4 
7 40.5 44.6 38.6 40.6 
8 44.0 48.6 42.3 44.1 
9 48.1 52.9 45.7 47.4 

16 72.8 80.3 67.9 71.0 
20 82.9 94.1 79 . 2 82.0 

TWIN LAMBS 

No. of Head 16 6 10 10 
Birth Wt. (lbs.) 8.9 8.7 7.3 7.4 
Wt. by Weeks (lbs.) 

1 11.1 11.6 9.9 10.1 
2 15.1 14.5 12.8 12.9 
3 17.8 16 . 8 15.4 15.4 
4 20.4 18.9 17.7 17.6 
5 23.1 21.0 20.3 20 . 1 
6 25 .9 23.5 23.5 22.8 
7 28.9 25.9 26.5 25.4 
8 32.0 28.8 29.6 28.1 
9 35.0 32.2 32.7 31.1 

16 56.7 53.0 54.1 52.9 
20 70.4 66.8 67.8 65.9 

TRIPLETS 

No. of Head 3 
Birth Wt. (lbs-.) 8.1 
Wt. by Weeks (lbs.) 

1 10.6 
2 13.1 
3 14.4 
4 16.1 
5 18.0 
6 19.9 
7 21.9 
8 24.8 
9 27.2 

16 48 . 0 
20 60.7 
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