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FOREWORD 

Tl)is bulletin consists of preliminary reports on several current animal husbandry research 
projects. These reports, in most cases, are based on a limited number of tests and should not be 
considered final. Further experimentation could alter the conclusions. Detailed final results will 
be published on completion of each project. ) It-

Director 
Missouri Agricult 'al Experiment Station 



EFFECT OF ANTIBIOTICS IN RATIONS 
OF SOWS AT FARROWING 

Recent work with antibiotics at the Missouri 
Station has involved the feeding of high levels of an
tibiotics to sows for short periods just before and after 
farrowing. High levels of antibiotics have been report
ed helpful during periods of stress and therefore might 
be beneficial to the sow at farrowing time. 

Two feeding trials of this nature have been com
pleted. The results of the first feeding trial are sum
marized in Table 1. Seventeen sows were fed aureomy
cin and 15 served as a comrol or check lot. Aureomy
cin was fed at a level of 60 mg. per pound of ration, 
beginning the 1 10th day of gestation and continuing 
until the pigs were three days of age. 

the pigs from birth to weaning apparently was not 
affected in this trial, but the death losses of the pigs 
were considerably less in litters from sows fed the an
tibiotics than in those from sows in the control group. 
This difference in survival of the pigs resulted in a 
total of 62.5 pounds more weight per litter weaned by 
sows fed the antibiotics. The exceptional difference 
in this particular experiment in the mortality rate and 
total litter weights of the pigs could not be explained 
in terms of antibiotics reaching the pigs in the milk. 
An analysis of samples of milk from the sows failed to 
show that a significant amount of the antibiotics was 
present. It is possible, however, that the effect of anti-

TABLE 1 -- INFLUENCE o.F HEAVY DOSAGES o.F AUREo.MYCIN FED TO SOWS AT THE TIME o.F FARROWING 
o.N THE GRo.WTH AND SURVIVAL o.F PIGS TO. WEANING 

(Experiment Number 1) 

Number of sows 
Number of pigs weaned 
Avg. weight per pig at: 

Control 
Sows 
15 

116 

Sows Fed 
Aureomycin 

17 
118 

birth 3.45 3.44 
21 days 13 .20 14.10 
56 days 41.80 44.30 

Percent mortality from birth to weaning 17.00 22.40 
Enough antibiotic supplement was added to the ration to supply 60 mg. of aureomycin per pound of ration and was fed 
from the 110th day of gestation to 3 days following farrowing. 

In this first experiment there was no indication 
that the feeding of aureomycin in this manner reduced 
death losses in the pigs from birth to weaning. In fact , 
death losses were slightly greater in the litters from 
the sows that received the antibiotics. It was found, 
however, that the pigs from sows fed the antibiotics 
made faster gains from birth to weaning even though 
birth weights of the pigs were approximately the same 
in both groups. Pigs from sows fed heavy dosages of 
aureomycin at farrowing weighed an average of 0.9 
pounds more at 21 days than pigs from sows in the 
control group, and this difference had increased to an 
average of 2.5 pounds per pig at 56 days . The differ
ence at 56 days was significant. 

A second experiment similar to the first was con
ducted in the spring of 1954. Twenty-one sows were 
used as controls and 24 were fed either aureomycin or 
terramycin beginning the first day after farrowing and 
continuing until the pigs were seven days of age. The 
sow~ were allotted, before farrowing, to two different 
groups, according to their own breeding and the boar 
to which they were bred. The results of this experi
ment are summarized in Table 2. The growth rate of 

biotics in both experiments could have been a direct 
effect on the sows in which low grade infections were 
controlled, resulting in less nervousness, a greater and 
earlier milk supply, and a general improved state of 
health of the sow which could be reflected in less mor
tality and faster growth in their pigs. 

TABLE 2 -- INFLUENCE o.F HEAVY Do.SAGES o.F 
AUREo.MYCIN AND TERRAMYCIN FED TO. So.WS 

DURING THE FIRST 7 DAYS Fo.LLo.WING 
FARRo.WING 

(Experiment Number 2) 

No. of sows 
No. of pigs farrowed 
Avg. weight per pig at: 

Control Sows fed 
Sows Antibiotics 
21 24 

193 229 

birth 3.10 3.28 
21 days 12.52 12.76 
56 days 42.01 41.46 

percent mortality birth to weaning 25.39 13.08 
Six sows were fed 600 mg. of aureomycin per day for 7 
days, and the remaining 18 sows were fed 1 gram of terra
mycin per day for a period of 7 days. Both antibiotics 
were supplied by adding the antibiotic supplements to the 
regular ration. 
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CREEP RATIONS FOR PIGS 

The milk production of the sow is inadequate to 
supply the total amount of nutrients required by a 
litter of pigs. Therefore, to obtain maximum weaning 
weights, a creep ration must be used to supplement 
the milk furnished by the sow. 

sumed slightly more feed per pig. 
54S1 proved to be the most desirable ration fed 

under the conditions of this experiment. 
Results of the fall experiments are shown in 

Table 3. In Trial 1 some very outstanding pigs were 
produced with average weaning weights of 39 and 45 
pounds for the pigs on rations 54FB and 54F7, respec
tively. The pigs were produced by Poland and Land
race sows from the swine breeding herd and are known 
to be good sucklers. On the other hand, both rations 
contained dried skim milk and 54F7 also contained 
rolled oats which may have been responsible for the 
larger gains made by these two groups of.pigs. The 
more complex ration, 54F7, produced slightly heavier 
pigs than those on ration 54FB, although both groups 
were very thrifty at weaning. 

Duting the past year, approximately 435 pigs 
were used in creep feeding experiments. The rations 
used in these experiments are shown in Table 1. Creep 
rations were placed before the pigs when they were 
approximately two weeks of age. All pigs were weaned 
at eight weeks of age. 

Results of the spring trial are shown in Table 2. 
Pigs receiving ration 54S1 averaged slightly heavier at 
56 days of age than pigs receiving other rations even 
though the average litter size was larger in this group. 

There was no advantage in feeding ration 54S1 in 
pelleted form , compared to the same ration fed as a 
meal, with regard to weight of the pigs or feed con
sumption. 

The addition of oats flour (54S2) to ration 54S4 
improved weaning weights of the pigs but pigs receiv
ing this ration did not weigh as much at 56 days as 
those receiving ration 54S1. 

Pigs receiving a more complex ration (54S7) were 
no better than pigs receiving 54S1, although they con-

In Trial 2 purebred Hampshire and Duroc sows 
and gilts were divided into groups as uniformly as 
possible. None of the pigs consumed enough of the 
creep ration to be of any value. The weaning weights 
of all pigs were small, although most of the pigs were 
fairly thrifty at weaning. The creep rations were offer
ed in the same manner as those that were fed in the 
spring but the weather was rather hot and dry last 
fall and the pigs did not spen~ much time in the creep. 

TABLE 1 -- CREEP RATIONS FOR PIGS 
5481 
54F1 54S2 54S4 Ration No. 54S7 54F7 54F8 54F1S 54F1F 
685 440 575 Ground Yellow Corn 515 520 655 560 655 

Oat Flour 100 100 150 
150 150 Wheat Shorts 100 loll 

Dried Skimmilk 50 70 50 
160 130 140 Soybean Oil Meal 50 70 245 180 164 
80 65 70 Tankage 50 50 90 82 

Liver Meal 50 
Fish Meal 30 30 30 30 50 30 30 30 
Alfalfa Meal 25 25 25 25 25 25 25 
Salt 5 5 5 5 5 5 5 5 
Limestone 2 3 2 2 2.5 3 2.5 2.5 
Di Calcium Phosphate 3.5 
Antibiotic. 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 
Sugar (Sucrose) 100 
Fat 30 
Vitamin Mix·· + + + + + + + + 
* Antibiotic contained 3.6 grains Of aureomycin per pound . 
•• Vitamin Mix supplied vitamins A and D, choline, :riboflavin, pantothenic acid, nicotinic acid and vitamin B12. 

TABLE 2 -- CREEP FEEDING RESULTS - SPRING 1954 
Ration 5481 5481P* 54S2P* 54S4P* 54S7 

No. of Sows . 8 7 7 7 5 
No. of Pigs 65 43 45 50 35 
Avg. 56 Day Wt. 36 32.8 30.8 28.6 32.4 
Avg. Creep Feed/Pig 12.6 12.0 13.7 10.5 15.0 
·Pelleted ration 

Ration 
No. of Sows 
No. of Pigs 
Avg. 56 Day Wt. 
Avg. Creep Feed/Pig 
·Pelleted ration 

TABLE 3 -- CREEP FEEDING RESUL'rn - FALL 1954 

54F8P* 
5 

31 
39 
17.8 

Triall 
54F7P* 

5 
31 
44.6 
17.9 

54Fl 
5 

41 
29 

2.7 

54FIP* 
5 

32 
30.5 

1.7 

Tl'ia~ 2 
54FlS 

5 
41 
27.3 

3.4 

54FlF 
4 

31 
27.7 

1.6 
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THE VALUE OF FAT AND SUGAR AS SUPPLEMENTARY ENERGY SOURCES 
FOR PIGS WEANED BETWEEN FIVE AND SIX WEEKS OF AGE 

Eighteen Chester White pigs were weaned be
tween five and six weeks of age and were divided into 
two lots of nine pigs each. These pigs were rather un
thrifty and averaged only 19 pounds per pig. Two ra
tions, 54F1S and 54F1F, which contained sugar and fat 
as extra energy sources, were compared in a 53-day 
feeding period. The results are in Table 1. 

Early in the experiment the ration containing 
sugar was apparently more palatable as the pigs con
sumed it at the greater rate than the ration containing 
fat. However, as the experiment progressed the pigs 
on the ration containing fat consumed more feed and 
at the end at the experiment both groups were con-

suming about the same amount. 
Pigs on the ration containing sugar grew slightly 

faster but there was little difference in the appearance 
of the two groups of pigs. Both rations proved to be 
satisfactory for pigs of this age. 

TABLE 1 -- VALUE OF FAT AND SUGAR IN PIG 
RATIONS (53 DAY FEEDING TRIAL) 

Ration No. 54FIS 
No. of Pigs 9 
Unit Wt. 19 
Final Wt. 67 
Avg. Daily Gain 0.99 
Avg. Daily Feed 3.0 
Feed/Cwt. Gain 304 

54FIF 
9 

19 
63 

0.91 
2.9 

318 

EARLY WEANING OF PIGS 

In the fall of 1954, seven litters of pigs were 
weaned at two weeks of age and compared with nine 
litters which were weaned at six weeks of age. The 
eight-week weights of the pigs were used for measur
ing the results. 

All of the pigs were kept on concrete throughout 
the experimental period. Each litter was kept in a sepa
rate pen including those on the sows. 

Seven litters were removed from the sow when 
they reached two weeks of age. A dry feed (starter 
ration) was placed before them in a shallow pan. The 
starter ration was fed for one week and during the 
second week, the starter ration was mixed with the 
creep ration. From the second week (pigs four weeks 
old)until the end of the experiment the pigs received 
the creep ration alone. The pigs which were weaned at 
six weeks of age had access to the same ration in a 
creep. 

The early weaned pigs readily consumed the dry 
feed and drank rather large amounts of water. 

The pigs weaned at two weeks of age were six 
pounds lighter at eight weeks of age than pigs weaned 

. at six weeks of age. The earlier weaned pigs had 

Results: 
Age weaned 6 wks. 2 wks. 
No. of litters 9 7 
No. of Pigs 70 57 
Avg. Weight at 6 wks. 24.5 lbs. 18 lbs. 
Avg. Weight at 8 wks. 38.4lbs. 32.8 lbs. 

Feed/cwt. Gain 
Starter 4.3 23 
Creep 140 200 
Sow Ration 146 
Total 290.3 223 
Feed Costicwt. Gain $12.19 $11.80 

rougher hair coats and did not appear to be as thrifty 
as those weaned at six weeks of age. There was more 
variation in size of the pigs weaned at two weeks of 
age than in those weaned at six weeks of age. How
ever, some of the pigs in the early weaned group were 
very good and the best litter among those weaned at 
two weeks averaged 42 pounds per pig at eight weeks 
of age as compared to an average of 46 pounds per pig 
for the best litter among those weaned at six weeks 
of age. 

When only the cost of the feed consumed during 
the experimental period is considered, the early wean
ed pigs were produced slightly cheaper. Some other 
things need to be considered in calculating production 

Rations 
Ground yellow corn 
Oat flour 
Blood flour 
Wheat shorts 
Corn distillers solubles 
Dried skim milk 
Dextrose 
Soybean oil meal 
Tankage 
Fish meal 
Lard 
Alfalfa meal 
Salt 
Limestone 
Bonemeal 
Antibioticsb 
VitaminsC 

Creep 
Ration 

% 
68.5 

16 
8 
3 

2.5 
0.5 
0.2 

+ 

Starter 
Ration 

% 
4.5 

10 
5 
4.5 
5 

40 
9 

10 

3 
6 

0.6a 
0.5 
0.1 
+ 

+ + 
(a) Trace mineralized salt (Fe, Mn, Cu, Zn, & Co). 
(b) Terramycin or Aureomycin - 20 mg(lb in creep & 40 

mg(lb in starter. 
(c) Vitamins A, .D, B2, Pantothenic ACid, Niacin & B12 in 

creep ration. All known vitamins in starter. 
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costs of these two systems and we do not have figures 
available for labor, etc. 
Considerations on early weaned pigs: 

1. Pigs should be good, healthy, thrifty pigs 
when weaned. 

2. Particular attention needs to be given to water. 
Pigs of all ages require plenty of water and the 
baby pig is no exception. 

3. Good sanitation is a must as well as a dry place 
for the pigs to sleep. 

4. Proper heat must be maintained if pigs are 
produced in cold weather. 

5. Pigs will consume a dry ration readily. The 
feed should be kept before them at all times. 
They should not be allowed to become hungry 
and then overeat. 

PROTEIN SUPPLEMENTS FOR SWINE 
FROM 100 TO 200 POUNDS 

Experiment 1 

Corn and wheat shorts were used as the basal ra
tion and various protein feeds were added to this com
bination for pigs in dry lot with initial weights of ap-

proximately 80 pounds. All ingredients of the ration 
were mixed together in the proportions to make a 14 
percent crude protein ration. The results are shown 
in the table. 

VALUE OF VARIOUS PROTEIN SUPPLEMENTS TO CORN FOR PIGS 
FROM APPROXIMATELY 100 POUNDS TO 200 POUNDS 

Experiment 1--14% Crude Protein*--Initial weight 80 Ibs. 

SBOM Shorts Shorts 
Fishmeal 

Shorts 
Tank 

SBOM 
Shorts 
Tank 

SBOM Shorts 
CSOM Alfalfa 

Tank Fishmeal Protein Source Shorts Shorts CSOM Tank 
No. Pigs 6 6 6 6 6 

1.68 
370 

6 
1.61 

376 

6 
1.72 

409 
Avg. Daily Gain 1.34 1.54 1.01 1.62 
Feed/100 # Gain 678 410- 497 394 * Ration contained 5 mg. Aureomycin per pound and a B Vitamin Supplement. 

Experiment 2 

This was a continuation of experiment 1 except 
that heavier pigs and a 12 percent crude protein ration 
were used. The results are shown in the table. 

Experiment 2--12% Crude Protein--Initial weight 120 lbs. 

Protein Source 

No. Pigs 
Avg. Daily Gain 
Feed/cwt. Gain 

Shorts 
Shorts SBOM 

7 7 
1.70 1.69 

509 481 

Shorts 
CSOM 

7 
1.26 

473 

Summary of Experiments 1 and 2 

Shorts 
Shorts CSOM 

Tankage Tankage 

7 7 
1.41 1.33 

412 445 

1. Pigs on the basal ration made satisfactory 
gains, but the feed efficiency was low. 

2. The addition of soybean oil meal to the basal 
ration increased efficiency of the ration and rate of 
gain in the first experiment. 

3. Tankage was more effective than,soybean oil 
meal in increasing the efficiency of the basal ration. 
Replacing 3 percent of the tankage with fish meal re
sulted in a further increase in efficiency, but only a 
slight increase in rate of gain. 

4. The addition of cottonseed oil meal at the rate 
of 12 and 7.5 percent of the total ration resulted in 
slower gains than those obtained on the basal ration. 

5. The addition of a large number of ingredients 
produced slightly faster gains, but gave no more effi
ciency than simpler rations. 

Experiment 3 
Various protein supplements to a mixture of 

equal parts corn and wheat were fed to pigs in dry lot 
with initial weights of approximately 100 pounds. 
Results are shown in the table. 

EQUAL PARTS OF CORN AND WHEAT-COMPLETE 
MIXED RATION 14% PROTEIN 

Experiment 3--Initial weight 100 lbs. 

Avg. Feed/ 
No. Daily 100 lb. 

Protein Source Pi~s Gain Gain 

Tankage 6 1.59 387 
Tankage + SBOM 6 1.61 378 
Meat Scraps + SBOM* 6 1.58 385 
Tank + Meat Scraps + SBOM** 6 1.60 373 
Fish Meal + SBOM 6 1.68 354 
Tank + Fish Meal + SBOM + Alfalfa 6 1.65 362 
Tank + SBOM + Corn Dist. Sol. 6 1.58 374 
Tank + SBOM + Liver Meal*** 6 1.54 384 
Tank + Fish Meal + Liver Meal 

+ SBOM + Corn Dist. Sol. 
+ Alfalfa 6 1.58 376 

SBOM 6 1.69 358 ·· 

• Wheat only } after pigs weighed ** Corn and wheat only 
*** Wheat and Fish Meal apprOximately 160 lbs. 



STATION BULLETIN 652 

Summary Experiment 3 
There was little difference in the performance of 

the pigs on the various rations. The addition of such 
feeds as fish meal, liver meal and corn distillers solu
bles did not improve the basal ration. Pigs on wheat 
alone and corn and wheat made satisfatory gains when 
placed on these rations at a weight of about 160 

pounds. 
Experiment 4 

'Experiment 4--12% Crude Protein--Initial weight 100 lbs. 

LSOM LSOM 
Protein Source LSOM Tank SBOM SBOM Tank 

No. of pigs 12 12 12 12 12 
Avg. daily gain 1.20 1.58 1.67 1.68 1. 76 
Feed/cwt gain 558 471 436 434 420 

EFFECT OF REMOVING AN ANTmIOTIC FROM THE 
RATION WHEN PIGS REACH 100 POUNDS 

No. of pigs 
Avg. Daily Gain 
Feed/cwt. Gain 

Antibiotic 
30 

1.58 
459 

No Antibiotic 
30 

1.54 
464 

7 

Linseed oil meal, soybean oil meal and tankage 
were compared as supplements to corn for growing
fattening pigs from 100 to 200 pounds in dry lot. Each 
supplement was fed to two lots of six pigs with one 
lot being fed an antibiotic and the other no antibiotic. 
All of the pigs had received an antibiotic from wean
ing to 100 pounds. 

faster and more efficient gains than pigs on any of the 
other supplements. Pigs that received linseed oil meal 
as a supplement made slow and inefficient gains. The 
linseed oil meal ration was improved by replacing part 
of the linseed oil meal with tankage or soybean oil 
meal. 

Summary Experiment 4 
Pigs receiving tankage as a supplement made 

There was little advantage in feeding an antibiotic 
to this group of pigs after they weighed 100 pounds. 

PROTEIN SUPPLEMENTS FOR GROWING-FATTENING SWINE 
A series of experiments to determine the value of throughout most of the experimental period. 

various protein supplements for growing-fattening The various supplements used in these ex peri-
swine has been completed. The experimental period ments are shown in Tables 1 and 2. The ingredients 
included the growing-fattening phase from soon after were mixed thoroughly in a feed mixer and fed in one 
weaning to approximately 200 pounds. All experi- compartment of a self feeder while shelled corn was 
ments were conducted in dry lot except Trials 2 and 3 fed in the other compartment of the feeder. 
which were on pasture, but the pasture was very poor The results of these tests are shown in Table 3. 

Supplement 
Soybean oU meal 
Tankage 
Wheat Shorts 
Salt 
Vitamin A & D supp. 
B vitamin supp.l 

A 
200 
200 
100 

TABLE 1 -- PROTEIN SUPPLEMENTS FOR SWINE 
BCD E F 

100 100 200 
200 200 200 100 100 

100 100 
6 6 8 

+ + 

Antibiotic2 + + 
IB vitamin supplement contained riboflavin, pantothenic acid and nicotinic acid. 
2 Antibiotic was aureomycin. 

TABLE 2 -- PROTEIN SUPPLEMENTS FOR TRIAL 6 
Lot 

Tankage 
Soybean Oil Meal 
Cottonseed Oil Meal 
Linseed Oil Meal 
Alfalfa Meal 
Wheat Shorts 
Salt 
Limestone 
Bonemeal 
Choline (25%) 
Antibiotic*** 
Vitamins· * 
Tryptophane 

1 
483 

10 

2.5 
4.0 
0.5 

• Mineral mix fed free choice. 

2 345 
482 

10 

2.5 
4.0 
0.5 

800 gms 

447.5 

10 
32.5 

1.0 
2.5 
4.0 
0.5 

270 
179 

10 
32.5 

1.0 
2.5 
4.0 
0.5 

270 

179 

10 
32.5 

1.0 
2.5 
4.0 
0. 5 

G 
150 
100 

50 

+ 

+ 

6 
166 
166 

166 

---* 
---* 
---* 

4.0 

H 
150 
100 

50 

+ 
+ 
+ 

I 
100 
100 

7 
188 
188 

94 
10 
10 

2.5 
4.0 
0.5 

+ 

8 

180 

273 
10 
25 

J 
58 
15 
25 

+ 

5 
2.5 
4.0 
0.5 

** Vitamin mix - Vitamin A and D-4 lbs. (2250A and 400D) Riboflavin 10 gms., pantotheniC acid 50 gms., nicotinic 
acid 20 gms., B12 40 gms. (0.1%) MnS04 165 gms. and cobalt S04 7 gms. 

*** Antibiotic supplement contains 3.6 grams of aureomycin per pound. 
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TABLE 3 -- RESULTS OF FEEDING VARIOUS PROTEIN SUPPLEMENTS TO CORN 
FOR GROWING-FATTENING HOGS 

Results ---
No. 

Rations Pigs 
Triall 50 to 200 lbs 

Corn + supp. A free choice 8 
Corn + supp. A hand fed 8 
Trial 2 99 day feeding periOd 

initial weight 40 lbs 

Corn + supp. B. 21 
Corn + supp. C. 21 
Corn + supp. D. 21 
Trial 3 50 to 200 lbs 

Corn + supp. E 10 
Corn + supp. F 10 
Corn + supp. G 10 
Corn + supp. H 10 
Trial 4 63 to approximately 200 lbs 

Supplement I was used in 
following experiments 

Corn + supp. I 40 
Complete ration 40 
Corn + supp. 1+ minerals*10% 20 
Corn + supp. I (minerals free 

choice) 20 
*Equal parts limestone, bonemeal 
and salt 

Corn + supp. I + antibiotic 20 
Corn + supp. I 20 
Trial 5 40 to 200 lhs 

Supplement J plus vario\ls 
supplements in dry lot 

Corn + S\lpp. J + 36 mg. 
antibiotics/lb 10 

Corn + S\lpp. J + 36 mg. 
antibiotics/lb + B vits. 10 

Corn + supp. J + B vits. 10 
Corn + supp. J + B vits. 

+ 18 mg antibiotic/lb 10 
Corn + supp. J + B vits. 

+ 54 mg antibiotic/lb 10 
Corn + hand fed supp. J + 

36 mg/lb antibiotic 
+ B vits. 10 

Trial 6 103 day feeding period 
initial wt. 35 lbs. 

Corn + tankage 10 
Corn + tankage + tryptophane 10 
Corn + soybean oil meal 10 
Corn + soybean oil meal + 

cottonseed oil meal 10 
Corn + soybean oil meal + 

linseed oil meal 10 
Corn + soybean oil meal + 

tankage + alfalfa 10 
Corn + soybean oil meal + 

tankage + shorts 10 
Corn + soybean oil meal + 

shorts 10 

Summary 

1. There was no advantage to hand feeding sup
plement A at the rate of 1 pound per head per day as 
compared to feeding this supplement free choice with 
shelled corn. 

Avg. 
Daily Feed/cwt gain 
Gain <::orn Supplement 

1.39 281 82 
1.33 278 75 

1.27 253 63 
1.22 256 60 
1.31 256 75 

1.68 274 39 
1.69 268 81 
1.84 284 75 
1.69 252 101 

1.45 336 52 
1.36 390 
1.46 348 49 

1.44 324 55 

1.48 338 51 
1.43 335 53 

1.68 232 94 

1.55 250 124 
1.38 257 99 

1.45 250 98 

1.53 253 102 

1.39 310 55 

1.44 307 67 
1.48 309 59 
1.21 297 126 

1.19 310 110 

1.18 329 80 

1.50 322 63 

1.45 255 99 

1.22 327 110 

2. There was no significant difference in the value 
of supplements B, C and D for growing-fattening pigs. 

3. Pigs receiving supplement G made faster gains 
than pigs receiving supplements E, F and H ; there was 
no difference in the rate of gain of pigs that received 
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these three supplements. Pigs receiving ration E made 
the most efficient gains , especially from the stand
point of the amount of protein supplement required. 
Pigs receiving supplement H consumed an excessive 
amount of supplement. 

4. Supplement I proved to be a very satisfactory 
protein supplement to corn for growing-fattening 
pigs. Pigs receiving supplement I free choice with 
shelled corn made faster gains than pigs receiving a 
complete mixed ration of ground corn and supple
ment 1. 

5. Supplement I was also used in a test of the 
value of feeding minerals in the ration or free choice. 
There was no difference in the rate of gain of the pigs 
whether minerals were mixed in the ration or fed free 
choice. However, the presence of the minerals in the 
supplement reduced its consumption by the pigs. 

6. Supplement J was used in an experiment to 
test the values of various levels of antibiotics and of 
the addition of some B-Vitamins. There was no ad
vantage in using a high level of antibiotics (54 mg. 
per lb. of supplement) over a medium level (36 mg. 
per lb. of supplement). The medium level of antibiot
ics produced slightly greater gains in the pigs than 
the low level (18 mg. per lb. of supplement). Probably 
the optimum level of antibiotics is between 18 and 

36 mg. per pound of supplement or around 25 mg. 
as has been suggested by other workers. 

From the standpoint of economy of gains, supple
ment] proved to be unsatisfactory as the pigs con
sumed excessive amounts of it in relation to the corn. 
There was a definite advantage to hand feeding sup
plement J at the rate % pound per head per day com
pared to feeding free choice. 

7. Pigs receiving corn plus a supplement compos
ed of equal parts soybean oil meal, tankage and ground 
alfalfa hay plus an antibiotic made faster gains than 
pigs on any other supplement. Tankage alone, tankage 
plus the amino acid tryptophane and a mixture of soy
bean oil meal, tankage, and wheat shorts were satis
factory supplements to corn for growing-fattening 
pigs in dry lot. Soybean oil meal alone and in com
bination with either cottonseed oil meal or linseed oil 
meal as supplements to corn produced a slow rate of 
gain in the pigs. Pigs on a ration of corn plus a sup
plement of soybean oil meal and shorts made slower 
gains than pigs on the rations containing an animal 
protein but were as good as those on other plant pro
teins. The feed records are not very reliable as consid
erable feed, both corn and supplement, was wasted by 
the pigs in various lots. However, the most efficient 
gains were made by the lots fed either tankage-soybean 
oil meal-shorts, or tankage plus tryptophan. 

INFLUENCE OF SEASON OF BIRTH ON GROWTH 
RATE AND SURVIVAL OF PIGS 

A study was made to determine the influence of 
the season of farrowing upon the performance of sows 
and their pigs. The study included records on 1,420 
pigs from 172 litters farrowed in the spring and fall of 
1950 and 1951. The sows and pigs were from inbred 
lines maintained at the Missouri Agricultural Experi
ment Station and were used in the swine breeding 
project. The effects of season and time of farrowing 
within seasons upon litter size, survival and weights 
at different ages were investigated. 

In the spring the first sows started farrowing on 
February 28 and the last farrowed by April 10. The 
first fall litters were farrowed on August 10 and the 
last sows had farrowed by September 30. Temperature 
readings for the period of the study were obtained 
from the U. S. Meteorological Service located at the 
Municipal Airport in Columbia. Some of the results 
of this study are summarized in Table 1 and Figures 1 
and 2. 

SUMMARY OF RESULTS 
1. Litters farrowed in the fall averaged 1.56 pigs 

larger than those farrowed in the spring. Statistical 

analysis of the data, however, showed that most of 
this difference was due to differences in the ages of 
the sows and not to season. 

2. Fall litters averaged 0.86 more pigs at 56 days 
of age than spring litters, but the difference was 0.04 
pigs per litter in favor of those farrowed in the spring 
when the pigs were 154 days of age. 

TABLE 1 -- INFLUENCE OF THE SEASON OF BIRTH ON 
WEIGHT AND SURVIVAL OF PIGS FROM INBRED LTIilES 

MAINTATIilED AT THE MISSOURI AGRICULTURAL 
EXPERIMENT STATION 

(1950 and 1951) 

Characteristic 
Number of pigs at birth 
Number of pigs alive at 56 days 
Number of pigs alive at 154 days 
Percent of pigs alive at 56 days 
Percent of pigs alive at 154 days 
Avg. weight per pig at birth 
Avg. weight per pig at 56 days 
Avg. weight per pig at 154 days 
Avg. weight per litter 

at 56 days 
Avg. weight per litter 

Fall Spring 
9.32 7.76 
6.91 6.05 
5.61 5.65 

77.0 81.0 
63.0 76.0 

3.30 3.10 
35.61 34.77 

160.86 160.16 

246.06 210.36 

Differ-
ence 
1.56* 
0.86* 
0.04 
4.00 

13.00* 
0.20* 
0.84 
0.70 

35.70* 

at 154 days 902.08 905.07 2.99 
*Probability of chance occurrence less than 1 in 100. 
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3. Four percent more spring than fall pigs sur
vived from birth to weaning. This difference had in
creased to 13 percent by the time the pigs were 154 
days of age. 

4. Fall pigs averaged 0.2 of a pound more per pig 
at birth than spring pigs in spite of the fact that fall 
litters averaged almost 2 pigs larger at farrowing. 

5. Fall pigs averaged only 0.84 pounds per pig 
more at weaning time than spring-farrowed pigs. This 
difference had decreased to 0.70 pounds per pig at 154 
days. 

6. Fall pigs weighed an average of 35 .7 pounds 
more per litter than spring pigs, mostly because of the 
larger size of the litters at that age. This difference had 
swung in favor of spring pigs (2.90 pounds per litter) 
by the time the pigs were 154 days of age. 

7. The time the pigs were farrowed in the spring 
greatly influenced pig survival (See Figure 1). The 
percentage of pigs surviving to weaning followed very 
closely the mean temperature for the spring farrowing 
season. Greater pig mortality occurred in periods of 
extremely low temperatures even though heat bulbs 
were used in the farrowing pens. The time of farrow
ing in the spring had little influence on the growth 
rate of the pigs to market weight. 

8. The time of farrowing in the fall had a definite 
influence on the performance of the pigs. (See Figure 
2) . Survival and growth rat<: both decreased as the 
farrowing season progressed. Between August 10 and 
September 30, there was an average decline of 0.34 
pound per pig in weight at weaning and 1.41 pounds 
per pig in weight at 154 days of age for each day later 
in the season the pigs were farrowed. 

INFLUENCE OF LACTATION ON THE OCCURRENCE OF ESTRUS 
AND BREEDING EFFICIENCY OF BROOD SOWS 

Considerable interest has been shown the past 
two or three years in weaning pigs earlier than eight 
weeks of age in order to rebreed sows to produce three 
litters per year. Most of this work implies that sows do 
not come into heat while nursing pigs and, therefore, 
it is necessary to wean the pigs before the sows can 
be rebred. Casual observation in the swine breeding 
herd at the Missouri Agricultural Experiment Station 
had previously indicated that some sows did come into 
heat while nursing pigs. Since more information was 
needed on this subject an experiment was designed to 
determine the frequency of occurrence of heat in lac
tating sows and to determine if breeding sows during 
lactation had any detrimental effect on their breeding 
efficiency. 

The sows used in this study were from the swine
breeding herd at the Missouri Agricultural Station. 
They were observed closely for heat during lactation 
and then bred when they came into heat. The data 
reported here were collected over a period of two sea
sons. All sows were self-fed a good ration during the 
lactation period. The data obtained to date are sum
marized in the_graph on page 12 and in Tables 1 and 2. 

Summary of Results 

1. Preliminary data showed definitely that sows 
did come into heat while nursing pigs,a1though the 
majority of them did not come into heat until 40 days 
after farrowing (Figure 1). Approximately 75 percent 
of the Landrace sows came into heat during lactation 
compared to about 50 percent of the Poland sows. 
This suggests a possible line difference in this respect. 

2. The milk production curve obtained from nine 
Duroc sows in another study is included in Figure 1 to 
show that milk production was at a very low level by 
the fortieth day after farrowing. Possibly there is some 
connection between estrus and milk production in 
lactating sows. 

TABLE 1 -- A COMPARISON OF BREEDING EFFICIENCY 
OF SOWS BRED DURING LACTATION AND AFTER THE 

PIGS WERE WEANED 
(Spring 1953) 

Bred 
during 

lactation 

Bred 
after pigs 

were weaned* 
Avg. days after farrowing 

when sows were bred 45.9 65.9 
No. of sows bred 14 21 
No. of sows settled 7 17 
Percentage of sows settled 50 81 
*Pigs were weaned at 56 days of age. 

TABLE 2 -- THE INFLUENCE OF BREEDING SOWS 
DURING LACTATION ON SUBSEQUENT 

PERFORMANCE 
Poland Sows 

No. of sows 
Days bred after farrowing 
No. of pigs farrowed 
No. of pigs weaned 
Percent mortality birth to weaning 

Landrace Sows 

No. of sows 
Days bred after farrowing 
No. of pigs farrowed 
No. of pigs weaned 
Percent mortality birth to weaning 

When bred 
During After 

lactation lactation 
5 7 

45.8 63.9 
8.60 8.43 
4.00 6.20 

57.5 23.7 

When bred 
During After 

lactation lactation 
19 5 
48.0 59.8 

8.89 9.40 
6.95 6.20 

21.8 34.0 
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3. Data also included in Figure 1 from a previous 
study show that the majority of sows observed after 
lactation ceased came into heat 3 or 4 days after the 
pigs were weaned. This is usually expected in the 
swine herd. A few sows, however, were not observed 
in heat until much later than 3 or 4 days after the pigs 
were weaned. Probably these sows did not come into 
heat at the usual time after the pigs were wearied or 
they had been in heat shortly before the pigs were 
weaned and the estrual cycle had already been estab
lished. 

4. Experiments conducted during the spring of 
1953 showed that only 50 percent of the sows bred 
while lactating conceived at the first mating as com
pared to 81 percent of the sows bred after the pigs 
were weaned (Table 1). 

5. Data summarized in Table 2 show the influ-

ence of breeding sows during lactation on their perfor
mance with the next litter farrowed. Litter size at 
birth did not seem to be affected by breeding inbred 
Poland sows during lactation, although 57.5 percent 
of the pigs from these sows died before weaning as 
compared to only 23.7 percent from sows not bred 
until after the pigs were weaned. Inbred Landrace 
sows bred during lactation farrowed fewer pigs than 
those bred after the pigs were weaned, but they actual
ly weaned more pigs per litter. Since the results ob
tained with the sows from the two different lines were 
not in agreement, more data are needed to prove if 
there is any real difference in fertility in sows bred 
during lactation and foHowing weaning of the pigs. 
The results of these experiments suggest, however, 
that satisfactory results may be obtained by breeding 
sows during the latter part of the lactation period. 

VARIATIONS IN THE PERFORMANCE OF BOARS ON INDIVIDUAL 
FEEDING TRIALS 

The swine breeding project at the Missouri Agri
cultural Experiment Station is designed to study mat
ing systems and methods of selection for the improve
ment of performance in swine. This project was dis
cussed in detail in the 16th Annual Livestock Feeders' 
Day Report published April 9, 1954. This project in
cludes a study of selection methods for use in improv
ing the crossing ability of different lines and a study of 

methods of selection for the improvement of the per
formance of purebred lines. 

During the summer of 1954, the purebred Duroc 
line was reproduced from boars that had previously 
demonstrated their ability to "nick well' in crosses 
with Landrace x Poland crossbred sows. From the 1954 
pig crop, boars and sows were selected to test for 
"nicking ability" in crosses with the Landrace x Pol-
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and crossbred boars and sows during 1955. 
In previous years the purebred pigs were fed in 

large groups and individual boars and gilts were se
lected to be tested for crossing ability with the Land
race x Polands on the basis of their type, backfat thick
ness, rate of gain to 200 pounds and the production 
record of their dam. When pigs are fed in large 
groups, it is impossible to obtain feed conversion re
cords on each of the individual pigs. Although it has 
been reported that fast gains are usually efficient gains, 
it was decided to feed some of the more promising 
boar pigs from the Duroc line in individual pens from 
weaning to 200 pounds so that feed conversion records 
could be obtained. Twelve Duroe boar pigs were in
dividually fed and were measured fo·t backfat and cer
tain body dimensions when they reached a weight of 
200 pounds. Certain blood studies also were made on 
each boar, but these will not be given in this report. 

The performance of each of the pigs from wean
ing to 200 pounds, as well as backfat thickness and 
body measurements at that weight, is given in Table 1. 

SUMMARY OF RESULTS 
1. A wide variation was noted in the ability of 

the different boar pigs to make rapid and efficient 
gains. The rate of gain varied from 1.66 pounds per 
day in boar 500 to 2.17 pounds per day in boar 355. 
The feed required for 100 pounds of gain varied from . 
343 in boar 355 to 403 pounds in boar 500. Statistical 
analysis of feed and growth records showed that the 
pigs which made the fastest gains also made the most 
efficient gains. This relation.ship between rate and 
efficiency of gain was such that for :each O.xo pound 
increase in daily gain, 8.72pounds; les~ feed was re-
quired per 100 pounds of ga~tl. - . ' ., 

2. The boar pigs also showed considerable varia-

TABLE 1 -- PERFORMANCE OF DUROC BOAR PIGS FED 
IN INDIVIDUAL PENS DURING THE SUMMER OF 1954 

Feed 
per 

Avg. Avg. 100 
Daily Daily lbs. Body Heart Flank Avg.* 
Gain Feed gain Length Girth Circum. Backfat 

Pig No. (lbs.) (lbs.) (lbs.) (mm) (mm) (mm) (mm) 
B76 1.86 6.67 359 965 1050 1055 40.5 
Bl04 2.03 7.51 3'10 1055 1045 1015 44.0 
B105 1.96 7.54 385 1005 1075 1120 44.8 
B148 2.14 7.94 370 980 1060 952 51.5 
B157 2.05 7.51 367 1020 1070 1150 46.3 
B207 1.89 7.49 397 1020 1070 1083 42.5 
B209 2.03 7.67 378 1110 1080 1100 57.0 
B209-1 1.76 6.96 396 975 1p55 1120 39.5 
B236 1.81 7.06 389 1012 1065 1095 50.8 
B238 1.94 6.99 361 1022 1035 1075 48.5 
B355 2.17 7.48 343 1110 1090 1080 43.5 
B500 1.66 6.69 403 1074 1()20 1124 43 .0 
Average 1.94 7.29 377 1029 1060 1081 46.0 

* Average backfat was based on a value representing twice 
the shoulder probe plus a probe at the hip and the ham di
vided by 4. This is somewhat more than measurements 
taken in the carcass. 

tion in body length, heart girth~ flank circumference 
and in backfat thickness. Backfat thickness ranged 
from 39.5 millimeters in boar 209-1 to 57 millimeters 
in boar 209. This is an interesting observation because 
these two pigs were litter mates. ' 

3. On the basis of the data given in Table 1, 
boars were selected to be tested in crosses with Land
race x Poland sows in 1955. The performance of each 
of the boar pigs used for crossing purposes will be 
compared with the performance of their offspring to 
petermine the heritability of these characteristics stud
ied. Additional data on boars from other lines will 
be obtained in 1955. This study is designed to yield 
information which will enable the animal breeder to 
select boars on the .basis of individuality with superior 
breeding ability. 

THE RELATIONSHIP BETWEEN GROWTH RATE AND CERTAIN BODY 
SCORES AND MEASUREMENTS IN LANDRACE X POLAND 

CROSSBRED PIGS 
The demand for more lean and less fat in market 

hogs in recent years has focused attention on the pro
duction of the "meat-type" hog. Experimental results 
at the Missouri Agricultural Experiment Station have 
shown that an excellent "meat-type" market hog can 
be produced by crossing the Landrace and Poland lines 
kept at this station in a systematic crossbreeding pro
gram. Crossbred Landrace x Poland pigs not only pro
duce excellent carcasses, but they reach market 
weight, when full-fed a good ration, in close to 5 
months of age and make a pound of gain on from 3 
to 3.5 pounds of feed. 

TABLE 1 -- U.S.D.A. CARCASS GRADES AND QUALITY 
SCORES OF 72 LANDRACE X POLAND 

CROSSBRED PIGS 
Avg. 

backfat 
thickness No. 

Carcass by grade of Percent 
grade (inches) pigs of pigs 

Choice no. 1 1.5 to 1.8 26 36.1 
Choice no. 2 1.8 to 2.0 2 2.8 
Choice no. 3 over 2.0 0 0 
Medium under 1.5 44 61.1 
Quality* no. 1 67 93.1 
Quality no. 2 5 6.9 
*Quality refers to firmness of cuts as well as to the color 
of the lean. Number 1 quality is the most desirable. 
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During the summer of 1954, experiments were 
designed to study the correlation of rate of gain with 
backfat thickness and certain body scores and measure
ments in 269 Landrace x Poland crossbred pigs when 
they reached a final weight near 200 pounds. Ninety
six of the pigs were self-fed in pens with concrete 
floors from weaning to market weight. One hundred 
and seventy-three of their litter mates were self-fed 
on pasture during this same period. The pasture was 
very scant during the hot, dry months, however, and 
added little feed value to the ration of these pigs. 

Backfat measurements were taken at six different 
locations on each live pig as it reached a weight of 
about 200 pounds. Duplicate probes on either side of 
the backbone were made just behind the shoulder, 
near the hip, and mid-way between the hip and the 
tail. Thus, two probes were taken at three different 
locations on each pig to increase the accuracy of the 
backfat measurements. 

Body measurements were taken by means of a 
steel tape and were recorded in millimeters (1 inch 
equals 25.4 millimeters). The body measurements 
recorded were circumference of the heart girth behind 
the shoulder, flank circumference and body length 
from the root of the tail over the back to a point just 
behind the ears with the head held in a normal posi
tion. 

The various body scores were recorded by two 
different judges and an average value was used for 
this particular study. The scores ranged from 1 to 9 
with the higher scores being the most desirable for 
each of the traits. The conformation score as reported 

here includes a score for meatiness, quality, trimness 
of middle and type. Thus, it represents a total score 
for some of the characteristics desired in the "meat
type" hog. Trimness of the middle is also reported 
here as a single score since it proved to be the most 
reliable of several scores used as an indicator of the 
degree of fatness in 72 pigs slaughtered from this same 
group. 

The data reported here were analyzed statistically 
and average values were used for computing the values 
recorded in Table 2. 

RESULTS 
Seventy-two of the 269 pigs used in this experi

ment were slaughtered when they reached a weight 
near 200 pounds and detailed carcass data were obtain
ed in the meats laboratory. The V.S.D.A. carcass 
grades of these pigs, along with their quality scores 
are shown in Table 1. Quality score indicates whether 
the fat was firm and the meat' was a desirable color. 
Only 2 of the 72 pigs slaughtered were fat enough to 
be graded Choice Number 2, none graded Choice 
Number 3. whereas 44 or 61.1 percent were so thin in 
backfat that they were classed in the Medium grade. 
Even though a large percentage of the pigs had very 
thin backfat, 93.1 percent of them graded Number 1 
in quality. 

The data summarized in Table 2 represent 12 dif
ferent lots of eight pigs each from six different Land
race and six Poland sires. These 96 pigs were fed on 
concrete floors by sire groups so that feed conversion 
records as well as rate of gain could be obtained for 

TABLE 2 -- AVERAGE DAILY GAIN, FEED EFFICIENCY AND CERTAIN BODY SCORES AND 
MEASUREMENTS OF LANDRACE X POLAND CROSSBRED PIGS FED BY SIRE GROUPS 

IN THE SUMMER OF 1954 
(8 pigs per sire) 

Avg. Feed Avg. 
No. daily per b. f. Avg. Avg. 
of gain 100 lb. thick- body heart Flank Trim. Conform. 

Sire Breed lbs. gain ness length girth circum. score score 
5 Lanar. 1.68 331 38.1 1064 992 1003 5.44 26.32 

105 Landr. 1.65 330 38.2 1071 1002 1030 6.38 2&.20 
333 Landr. 1.66 344 40.6 1041 1016 1028 4.69 23.38 
149 Landr. 1.58 312 35.7 1057 1006 1022 6.19 27.19 

3 Landr. 1.67 312 38.7 1061 1019 1029 5.38 26.57 
8 Landr. 1.62 337 34.7 1086 1008 1026 6.81 30.06 

All Landr. 1.64 328 37.7 1063 1007 1023 5.82 26.95 
93 Poland 1.60 345 35.4 1060 999 1007 6.38 27.82 

305 Poland 1.60 299 . 38.1 1055 1000 1013 6.44 28.75 
295 Poland 1.56 309 37.8 1067 992 993 6.19 27.75 

92 Poland 1.74 29~ 42.3 1024 1005 1031 5.50 25.82 
296 Poland 1.60 331 39.7 1057 998 1013 5.75 26.76 
175 Poland 1.70 306 41.0 1090 1016 1030 5.75 27.57 
All Poland 1.63 314 39.1 1059 1002 1016 6.00 27.41 

Grand total 1.64 321 38.4 1061 1005 1025 5.91 27.18 

Note: Back fat and body measurements are in millimeters with 25.4 millimeters equaling one inch. Body scores were 
on the basis of 1 to 9 with the higher scores being the most desirable. 
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the progeny from different sires, thus , making it pos
sible to measure rate and efficiency of gains. They also 
show variations in different sire groups in backfat 
thickness and the different body scores and measure
ments. The main purpose of presenting these data, 
however, is to show that even though the pigs were 
very meaty, they mide rapid and efficient gains. In 
fact, these pigs made the most efficient gains ever re
corded at this station for pigs fed in pens with con
crete floors. This should be kept in mind in the fol~ 
lowing discussion regarding the relationship between 
rate of gain and certain scores and measurements for 
leanness in these crossbred pigs. 

The distribution of 269 Landrace x Poland cross
bred pigs as to backfat thickness at an approximate 
live weight of 200 pounds,.is shown in Figure 1. The 
range in backfat thickness in the live pigs was from 
26 to 54 millimeters with an average of 38.73 milli
meters or 1.53 inches. The measurements made in the 
live pigs are somewhat higher than carcass measure
ments because more weight is given to the thickness 
of the backfat at the shoulder in this study than is the 
,case in the carcass. The backfat almost always is sev
eral millimeters thicker at the shoulder than in other 
regions of the body. 

The relationships between average daily gain and 
the various body scores and measurements are sum
marized in Table 3. These values were computed 
statistically a.nd represent averaget;elationships be, 
tween the characters studied. Furthermore, each of 
the characteristics is compared only with average daily 

'. TABLE 3 -- THE RELATIONSHIP BETwEEN BACK FAT 
THICKNESS, CERTAIN BODY MEASUREMENTS AND 

SCORES IN THE LIVE HOG AT 200 POUNDS. AND 
RATE' OF GAIN FROM WEANING TO 

. MARKET WEIGHT 
Average Backfat 

daily thick- Body Heart Flank Score for Confor-
gain ness length girth Circum. trimness matiol;l 
lbs. mm. mm. mm. .mm. of middle score· 
1.10 ' 34.1 1053 986 973 7.5 30.0 
1.15 34.7 · 1053 989 978 7.3 29.7 .' 
1.20 35.3 1053 993 983 7.2 29.4 
1.25 35.9 1054. 996 988 7.0 29.1 
1.30 36.5 1054 999 993 6.9 28.9 
1.35 37.1 1055 1003 998 6.7 28.6 
1.40 :. 37.7 105;5 1006 1003 6.5 . 28.3 
1.45 . 38.3 105'6 1010 1008 6.4 28.0 
1.50 ', 38.9 1056 1013 1012 6.2 27.7 
1.55 39.5 1056 1017 1017 6.1 27.4 
1.60 . 40.1 1057 1020 1022 5.9 27.1 · 
1.65 , ' 40.7 1057 1024 1027 5.8 26.8. " 
1. 70 . ': 41.3 1058 1027 1032 5.6 26.5 
1.75 ' .' 41.8 1058 '· 1031 1037 5.4 . 26.2 -, _ 
1.80 , '~ '42.4 1058 1034 1042 q . 25.9 
1.85 43.0 1:059 1038 1046 5.1 . 25.6 · 

*Includes a total score for trimness of middle; meatiness; ' 
quality an~type wi,th each. score on the basis o.Pto 9 ~tI1 " 
the higher score the most desirable. 1;\ 

gain. The characteristics are not compared with each 
other. 

In this group of pigs, those that grew the fastest 
also were the fattest at slaughter. On the average, an 
increase in 0.1 of a pound per day in growth rate from 
weaning to market weight resulted in an additional 
1.2 millimeters of backfat in the live hog. It was not 
possible to determine the relationship between effi
ciency of gains and backfat thickness since the differ
ent pigs could not be fed individually. A statistical 
study of the data recorded in Table 1 where the pigs 
were fed by sire groups did indicate that the boars 
which sired the fattest pigs also sired pigs that made 
the most efficien t gains. This relationship was not 
large enough to be reliable, however, and more data 
are needed .to confirm this trend. 

Since the backfat thickness was measured at 200 
pounds in all of the sires ard dams of the 269 pigs used 
in this study, it was possible to estimate the degree of 
heritability of this trait. The data indicated that dif· 
ferences in backfat thickness at 200 pounds in these 
pigs were about 42 percent heritable. Thus, one would 
expect to make considerable progress in selecting for 
less backfat in breeding animals. 

No great relationship was noticed between b0dy 
length and rate of gain. This is shown in Table. 3. :The 
slight trend (not significant) was for faster gains in 
the pigs with greater body length. 

Tests revealed a significant relationship be
tween the circumference of the heart girth and the 
rate of gain . A high relationship also was found be
tween the circumference of the heart girth and backfat 
thickness. When backfat thickness was held constant 
(partial correlations) a high relationship still existed 
betw~enthe rate of gain arid circumference of the 

, ' ' p.tatigitth. This suggests that the size of the heart 
girth and possibly depth of chest are associated with 
vigo~ in the pigs and should be given important COff

sideiation in selecting breeding animals as liv~stock 
judges have emphasized in the past. The circumference 
of the flank also was related to aveni.ge body gains in 
the same manner as heart girth. . . 

, As shown' in Table 3, the pigs that scored the 
highest for trimness of middle andc<?nformation, were 
those which made the slowest gains and had thinner 
bacHat. In other words, the judges scored the ,pigs 
the llighest that made the slower:ga~ns and were the 
leanest. This is an interesting observation and will 
bes~died further with' i~ larger body of data from the 
fal)~.farrowed pigs. '. . .! ! . • 

. Forty of the ,gilts included in this study were bred 
: ,; :: :i:ndslaughtS-~~4i , ~tm.'id-pr'egnancr ox' nea,r ,t,he ?6th 
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day of gestation. These data have not been completely 
analyzed but preliminary observations indicate that 
embryonic death losses were higher in the gilts with 
the thickest backfat at 200 pounds. 

Summary and Conclusions 

1. A total of 269 Landrace x Poland crossbred 
pigs farrowed in the spring of 1954 we~e used in this 
study. Backfat thickness, body scores and measures, as 
well as rate of gain from weaning to market weight 
were obtained in each of these pigs. In addition, 72 of 
the 269 pigs were slaughtered and detailed carcass data 
were obtained. Forty gilts from this pig crop were 
bred and slaughtered about the 55th day of pregnancy 
to obtain information on embryonic death loss and 
fertility. 

2. Carcass data as well as live hog measurements 
showed that the pigs from this cross were very lean 
and produced excellent carcasses. In 96 pigs fed by 
sire groups, the average daqy gain was 1.64 pounds 
and an average of 321 pounds of feed was required 
per 100 pounds of gain. Two lots of eight pigs each 
required less than 300 pounds of feed per 100 pounds 

of gain, even though they were fed in pens without 
pasture. 

3. In this group of pigs, differences in backfat 
thickness were found to be about 42 percent heritable 
as determined by a comparison of backfat thickness 
in the dams with that of their offspring. (Intra-sire 
regression of offspring on dams). This would indicate 
that progress could be made in selecting for thinner 
backfat in breeding animals. 

4. The data showed that the slower gaining pigs 
tended to be the leanest and were scored the highest 
for trimness and conformation. This would indicate 
that selection for thinner backfat and meatiness also 
might result in selection for slower growth. On the 
other hand, preliminary data showed that embryonic 
death loss was less in the leaner gilts. It is possible 
that selection for meatier hogs migh t result in im
proved sow performance. 

5. It should be emphasized that this study was 
made with a single cross of pigs which were extra 
lean and meaty. It is not known if these findings can 
be applied to other hogs of different types or breeds. 

EFFECT OF MANAGEMENT ON PRODUCTION 
OFTHE MEAT TYPE HOG 

The meat type hog is a naturally heavy muscled 
animal that at a live weight of 200 to 225 pounds has 
only fat enough through the muscles to make a good 
carcass. In observing the live meat type hog, he is long 
sided, moderately wide, smooth, trim, and firm 
throughout and is well muscled in the hams, loin, 
back and the shoulders. . 

The composition of a hog at 200 pounds depends 
upon the relative development of the bone, muscle, 
and fatty tissues. The development of these tissues 
may be affected by breeding, feeding and management; 
therefore, feeding and management are important fac
tors in the production of the meat type hog. 

A ration that is well balanced in protein, minerals, 
vitamins, and energy is essential for the normal 

growth and development of the hog. Hogs fed out on 
corn alone are generally retarded in the development 
of the protein (muscle) and bone tissues and are over
developed in the fatty tissues. This results in the pro
duction of fineboned, poorly muscled, undersized, and 
overfat animals which reach their limit of growth 
prematurely. 

The young pig uses most 'of the nutrients that it 
consumes for growth but as he becomes older more 
feed is consumed than is required for growth and the 
excess is stored as fat. Too many of our hogs; if full 

"-
fed, store fat at a rate that gives them the desired 
amount of finish before they reach market weight. 

One possibility of producing more lean and less 
fat is to limit the grain intake. Data are presented in 
Table 1 on the effects of limited feeding during the 

TABLE 1 -- EFFECTS OF LIMITED FEEDrnG HOGS 
DURrnG THE GROWrnG-FATTENrnG PERIOD 

Method of Feeding 
F.F. 
85% F.F. 
65% F.F. 
F.F. to 125 lb. 

% of 4 Loin Carcass Avg. Feed/ 
lean % area Backfat Daily cwt. 
cuts 1 Fat2 sq. in. in. Gain Gain 
38.5 18 5.2 1. 7 1.58 392 
39 16 5.8 1.6 1.34 371 . 
40 15 6.0 1.5 0.94 409 

75% F.F. to 20 lb. 39.1 16 6.3 1.6 1.39 398 
1. % lOins, hams boston butt and picnic of live hog weight. 
2. % fat trim, leaf fat and backfat of live hog weight. 

growing fattening period. These data show that the 
ratio of lean to fat increases as the level of feeding 
decreases. Full feeding to 125 pounds and then limit
ing the feeding to about 75 percent of a full feed pro
duced about the same type of carcasses as limiting the 
feed of pigs from weaning to 200 pounds. The car
casses from the hogs on the most limited ration were 
soft and were graded lower in quality than the car
casses from the hogs on the other levels of feeding. 

From the production standpoint, limiting the 
feed reduces the rate of gain, thus a longer feeding 
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period is necessary to get the hogs to market. Limiting 
the feed to 85 percent of a full feed resulted in more 
efficient gains than full feeding, while limiting the 
feed to 65 percent of a full feed increased the feed re
quired per unit of gain. However, this experiment was 
conducted in dry lot and good pasture should be a part 
of this program for it to be practicaL Earlier experi
ments at the Missouri station have shown that early 
farrowed spring pigs may be limited to one-half to 
two-thirds of a full feed on good pasture and still 
reach market weight when hog prices are near their 
seasonal peak. Handling hogs in this manner will 
save up to 35 percent of the concentrates required to 

produce 100 pounds of gain compared to similar pigs 
fed in dry lot. Although this type of production is 
best suited to the summer months when pasture is 
available, good quality alfalfa hay may be ground and 
mixed with the grain during the winter to obtain 
similar results. Perhaps grass silage could be used to 
advantage in this type of production during the win
ter. 

Spring pigs would need to be farrowed in January 
and February to take full advantage of the pasture 
season. Hogs on a limited ration will require more 
pasture than similar hogs on a full feed. 

PORK CARCASS CUT -OUT VALUES 
An important consideration in all livestock pro

duction is an equitable evaluation of the end product. 
In the case of meat animals this is rather difficult but 
not impossible. With hogs, the cflrcass cut-out values 
currently give the best estimate. In addition to the 
differences existing between established grades there 
are also rather marked differences between individuals 
within a given grade. 

Carcass cut-out values can be expressed in a num
ber of ways. These include (1) the yield of the four 
lean cuts, (2) the yield of the five primal cuts, (3) the 
yield of all cuts. Each of these has its own advantages 
and limitations. Ideally, what is desired is a single 
index which will express the market value of all of 
the cuts of a carcass. The "adjusted loin equivalent" 
is such an index. Much of the carcass data from this 

station has been reported in terms of this index. The 
limitation of this index is that it does not provide a 
means for discounting cuts which lack quality in re
gard to firmness and color of flesh. This is attributable, 
in part, to the fact that there is no generally accepted 
procedure for such discounting in the trade. 

Another problem which is of considerable con
cern in evaluating pork carcasses and cuts is the in
creased fat content of the various cuts as one moves 
from the Choice I grade on to the Choice II and III 
grades. It follows logically that if the Choice I grade 
has an adequate amount of fat that those grades which 
have more fat are generally less desirable to the con
sumer. This is adequately borne out by consumer pre
ference studies. 

In the material which follows a method is pre
sented for expressing the average dollar value per cwt. 
of carcasses and live hogs. The discounts are some
what arbitrary but are based on the best estimates 
which could be made.' No elaim is made that the hogs 

studied are representative of those generally available 
at all markets. 

Detailed carcass cut-out values were obtained 
from 273 hogs of Landrace x Poland, Hampshire and 
Duroc breeding slaughtered at approximately 200 
pounds live weight. The carcasses were graded accord
ing to U.S.D.A. back fat standards. In addition, they 
were scored as to firmness and color of the lean. (See 
Table 1.) 

TABLE 1 -- COMPARISONS OF CARCASSES 
BY GRADEa, QUALITY SCOREb 

AND BREEDING 
Landrace-

Quality Poland Hamp-
Grade Score Cross shire Durocs Total 

Medium 1 64 5 0 69 
2 10 4 0 14 

Choice I 1 106 48 6 160 
Choice II 1 17 4 9 30 
TOTAL 197 61 15 273 
a Grade is based on U.S.D.A. standards for back fat thick
ness only. The Federal grades actually consider quality 
and conformation in addition to back fat thickness. 

b Base Quality score as indicated below: 
Score 1. Approximately perfect, no appreciable faults in 

firmness or color. 
Score 2. Appreciably' deficient in firmness or color, or 

slightly in both. 

The cut-out values were determined from the 
prices of the wholesale cuts and trimming and then 
adjusted according to grade and quality score. Chicago 
wholesale prices are as quoted in the National Pro
visioner from October 1953 to September 1954. These 
prices were also used in the 1953-54 National Barrow 
show (note procedure Table 2) . 

The four lean cuts (hams, loins, picnics, and 
Boston butts) represent approximately 70 to 75 per
cent of the total carcass value. The desirability of these 
cuts is presumably dependent upon the quality (in 
eluding excess intermuscular fat). 
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TABLE 2 -- EXAMPLE OF CALCULATING CUT-OUT 
V ALUE OF AN INDIVIDUAL HOG - LIVE WEIGHT 

199.8 POUNDS, CARCASS WEIGHT, 

Wholesale cuts 
and trimmings . 

Skinned hams 
Reg. picnics 
Boston butts 
Reg. loins 
Lean trimmings 
Bellies 
Jowls 
Fat trimmings 
other* 
TOTAL all cuts 

152.0 POUNDS, CARCASS 
GRADE CH. I 

Weight Price $ 
pounds per cwt. 

29.0 48.37 
13.4 29.00 

7.6 35.25 
21.2 43.25 

5.8 18.50 
24.3 29.12 
5.9 11.80 

30.9 8.75 
13.9 

*Includes feet, kidneys and other bony pieces. 

Cut-out value per 100 pounds 

Value $ 
14.08 
3.87 
2.68 
9.17 
1.07 
7.08 

.70 
2.70 

41.30 

carcass wt .•.....•.••.... •• •...•.... $27.17 

Cut-out value per 100 pounds 
live wt. . . . • . • . . . . . . • . • • . . . . . • . • • • •. $20.67 

It therefore follows that if increased yield is ob
tained at the expense of quality that there should be 
some method of discounting the valJ.le of such car
casses. No general system of discounting is available. 
One was needed which could be applied to these 
studies. The Medium grade No. 2 quality score car
casses yielded 4 percent more of the four lean cuts than 
did the Choice I grade carcasses. They were discounted 
$1.08 per cwt. carcass basis and $.83 per cwt. live basis. 
The Choice II grade carcasses yielded 2.5 percent less 
of the 4 lean cuts. They were discounted $.58 per cwt. 
carcass basis and $.49 live basis. No justification exists 
for discounting the Medium grade, No.1 quality car
casses and therefore no discount was made. 

The average dollar value and the range in value 
(for one standard deviation) of the various carcass 
grades after adjustment is given in Table 3. 

TABLE 3 -- CUT-OUT VALUES ON CARCASS AND LIVE 
WEIGHT BASIS BY GRADE AND QUALITY SCORE 

Value per cwt. (dollars) 
Quality Carcass Live weight 

Grade Score Average Rangel Average Range 
Medium 2 27.04 26.24-27.84 20.65 20.01-21.39 
Medium 1 27.64 26.86-28.42 20.54 19.66-21.42 
Choice I 1 27.35 26.47-28.23 21.04 20.16-21.92 
Choice II 1 23.39 22.54-24.24 19.65 18.83-20.47 
lRange expressed is for one standard deviation. 

A comparison can be made between the actual 
cut-out value and the adjusted loin-equivalent dollar 
values. This value was obtained by multiplying the 
adjusted loin-equivalent index by the price of the 
wholesale loin. (Note Table 4.) 

TABLE 4 -- CUT-OUT VALUES BY GRADE AND 
QUALITY SCORE BASED ON ADJUSTED 

LOIN-EQUIVALENT INDEX 

Grade 
Medium 
Medium 
Choice I 
Choice II 

Quality Live Value per cwt. (dollars) 
Score Average Range 

2 22.95 21.93-23.97 
1 21.22 20.42-22.02 
1 21.48 20.53-22.43 
1 20.65 19.56-21. 74 

Summary 

1. Detailed carcass cut-out values were secured 
from 273 hogs of Landrace x Poland, Hampshire, and 
Duroc breeding at approximately 200 pounds live 
weight. 

2. Carcasses with 1.1 to 1.5 inches of back fat had 
a higher value than those with 1.5 to 1.8 inches of 
back fat due to the higher yield of four lean cuts. On 
the live weight basis the hogs with the 1.5 to 1.8 
inches of back fat were highest in value. 

3. Carcasses of 1.1 to 1.5 inches of back fat but 
which were graded down to No.2 in quality had the 
highest yield of the four lean cuts. For this reason 
their cut-out values are relatively high in spite of the 
discount. 

4. The Choice II grade carcasses were the lowest 
in value because of the relatively large amount of ex
cess fat on the carcass. This was also reflected back to 
the live value. (Note Table 3.) 

5. The adjusted loin equivalent values approxi
mated the actual cut-out values, except in the case of 
the Medium grade No. 2 quality carcasses. Since the 
loin-equivalent index is largely dependent on the ratio 
of lean to fat, it follows that this value would be high. 
All the adjusted loin-equivalent values were higher 
than the actual cut-out values largely because they 
included the bony parts, whereas the other values did 
not. 

FORAGE POISONING IN MISSOURI DUE TO 
EXCESSIVE AMOUNTS OF NITR~TE 

Forage poisoning, such as "corn stalk disease" 
and "oat hay poisoning," has long been known to 
affiict livestock in semiarid areas. These outbreaks 
have been repeatedly reported in several of our west
ern states with an occasional report from Missouri 

farms. Several cases of poisoning were reported fol
lowing the feeding offorage.grown in 1953. The in
cidence increased in 1954 until it reached near epidem
ic proportions in central Missouri. Dozens of herds 
were affected and hundreds of cattle were killed. Many 
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tests were run on the forages consumed by these ani
mals and in most cases this feed contained excessive 
amounts of nitrate. There were other causes of death, 
but 85 samples of forages were found with sufficient 
nitrate for each to be suspected as the cause of death of 
one or more animals. 

Cattle were affected more than other animals and 
corn stalks seemed to be more toxic than other feeds. 
Some of the more toxic forages and the amounts of 
nitrate found are reported in Table l. 

TABLE 1 -- NITRATE CONTENT OF SOME FORAGES 
. GROWN IN THE MISSOURI DROUTH AREA (1954) 

% KN03* 
Forage Equivalent 

Corn Stalks 8.04 
Sweet Potato Vines 4.11 
Pig Weed 1.80 
Corn Silage 1.44 
Sorgo Silage .87 
Alfalfa Hay .66 
* % KN03 throughout this paper z:efers to the percent of 

potassium nitrate equivalent. 

A more detailed study was made of the distribu
tion of nitrate in the corn plant. The stalks contain 
more nitrate than the leaves as shown in Table 2. 
Furthermore, our tests indicate that the nitrate was 
found in higher concentrations near the bottom of the 
corn stalks and diminished, somewhat, near the top 
of the stalk. Nitrate was rarely present in the stalk 
above the ears that filled . In addition , these data in
dicate that the corn contained more nitrate in 1954 
than was present in 1953. 

TABLE 2 -- DISTRIBUTION OF NITRATE IN THE 
CORN PLANT 

Time of 
Harvest 

October, 1953 
July, 1954 
September , 1954 

Stalks 
2.45 
6.93 
4.64 

% KN03 

Leaves 
.31 

1.44 
.43 

Whole 
Plant 
1.11 
2.74 
,2.04 

Corn stalk pasture was less toxic to sheep that 
consumed mostly corn leaves and more toxic to cattle 
that were left on the pasture long enough to start eat
ing the stalks . 

Much of the drouth damaged corn was put into 
silos. The ensiled corn plants, when high in nitrate, 
underwen t some abnormal reactions and a poisonous 
yellow gas was often formed. Out analysis of this gas 
showed that it was a mixture of oxides of nitrogen 

TABLE 3 -- REDUCTION OF NITRATE IN CORN STALKS 
WHILE BEING ENSILED 

Sample from 
Cooper County 
Ste. Genevieve County 

%KN03 
Before 

EnSiling 
1.87 

.36 

% KN03 
After 

EnSiling 
.98 
.26 

that were highly toxic to animal life. However, it was 
found that much of the toxic nitrate was lost during 
the fermentation by the release of this poisonous gas. 
Table 3 shows the loss of nitrate during the ensiling of 
the corn plant. 

Although there is definite improvement in this 
forage during ensiling, the silage may in some cases 
contain enough nitrate to be toxic. Nitric acid was 
formed in addition to the more desirable organic acids 
normally produced by silage fermentation. 

It was well established that our forages contained 
nitrates. However, it was desirable to determine the 
severity of nitrate toxicity and also to determine the 
amount required to get the effects observed in the 
field. 

Several sheep were given graded levels of pure 
KN03 to determine the lethal dose. The data pre
sented in Table 4 show that a 40-gram dose of KN03 
was lethal to a 70-pound animal. This amount would 
be found in less than two pounds of the corn stalks 
illustrated in Table 2. These data indicate that much 
of the forage grown in Missouri this year contained 
lethal amounts of nitrates. In addition we believe that 
much of the forage containing sub-lethal amounts of 
nitrates cut beef production, milk production and low
ered the reproductivity of our breeding animals. 

TABLE 4 -- TOXIC AMOUNTS OF NITRATE FOR SHEEP 

Weight 
of Sheep 

(lbs) 
68 
72 
72 

68 
77 
75 

Prevention 

Amount 
of KN03 

given 
(grams) 

24 
32 
40 

40 
48 
96 

Response 
Recovered 
Recovered 
Recovered but 

very ill 
Died 
Died 
Died 

l. Use 40-60 pounds of molasses per ton of 
drouth forages when ensiling. The content of nitrate 
will be reduced by fermentation, lessening the danger 
to the animal. 

2. Start animals slowly on forages produced in 
drouth areas and increase the amount gradually to 
the desired full feed if the animals show no undesir
able effects from the forage. 

3. Provide a variety of forages so that the animal 
has a chance to reject the feed that is toxic. In addi
tion, this will often dilute a toxic forage so that it is 
not harmful and can be utilized. 

4. Supplement high nitrate forages with high 
energy feed. It is desirable to feed molasses or some 
grain such as corn and cob meal along with this forage. 
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FACTORS WHICH AFFECT THE ACTIVITY 
OF RUMEN ORGANISMS 

This report covers several phases: 

A. Factors Which Affect the Digestibility of Cellu
lose. 

In all but one of the trials, the basal ration was 
1.6 pounds of chopped, poor quality , late cut, two
year-old timothy hay. It was supplemented with 0.45 
pounds of a concentrate mixture containing, by 
weight : corn, 90 parts; soybean meal, 80; urea, 13 ; 
cobalted salt, 8; dicalcium phosphate, 5; and Vitamin 
A and D supplements, 1 part. The sheep were individ
ually fed twice daily. Compounds to be tested were 
added to the grain portion of the ration. After the 
sheep had adjusted to the ration for at least two weeks, 
digestion trials were run to determine the effect of 
added compounds on the digestive power of the sheep. 
Substances tested are discussed briefly under subtopics : 

1. Fat: Last year we reported that the addition of 
fat to cottonseed hulls caused digestive upsets when 
fed to sheep. The digestibility of cellulose and protein 
was lowered when the fat was mixed with the hulls. 
During the past year, 4 percent lard was added to the 
grain portion of the basal ration. There was no appar
ent change in the digestive power of the sheep, as 
shown in Table 1. No digestive upsets occurred. 

TABLE 1 -- THE EFFECT OF LARD ON THE 
DIGESTmILITY OF SHEEP RATIONS 

Protein Cellulose 
Digested Digested 

% % 
Basal ration 71.9 50.1 
Basal ration + 4% fat 71.0 49.3 

2. Silage Juice: We noted previously that the 
best digestion obtained in the artificial rumen occurred 
when silage was fed to donor sheep. G. B. Garner of 
the Agriculture Chemistry Department concentrated 
the juice pressed from good quality corn silage and 
found that it stimulated the growth of rumen micro
organisms and had antibiotic action against undesir
able microorganisms. In addition, this compound 
increased cellulose digestion in the artifical rumen. 

TABLE 2 -- THE EFFECT OF SILAGE JUICE ON 
DIGESTION OF CELLULOSE AND PROTEiN 

BY SHEEP 
Digestion 

Cellulose Protein 
3-7 July 27-31 July 3-7 July 27-31 July 

Basal ration 
at all times 54.7 39.3 55.9 63.2 

Basal ration 
First trial; + 
extract of silage, 
second trial 69.7 72.2 54.3 54.8 

As shown in Table 2, sheep fed the compound 
during extreme heat in July maintained a high rate of 
cellulose digestion and stayed on feed very well. Sheep 
not given the silage juice concentrate did not digest 
cellulose very well. 

3. Steroid Compounds: The effect of cortisone, 
stilbestrol, and testosterone on digestibility of rations 
by wethers and of hexestrol on the digestibility of 
rations by steers has been studied. Results obtained by 
April 1 will be discussed. 

4. Alfalfa Ash: We believe that one of the fac
rors present in alfalfa ash which stimulates cellulose 
digestion is molybdenum. Washed isolated rumen 
bacteria contained about 1 ppm of molybdenum. 
Sheep were fed cottonseed hulls (molybdenum free) 
supplemented with casein and alfalfa ash, or an arti
ficial ash with or without molybdenum. The results 
are shown in Table 3. . 

TABLE 3 -- THE EFFECT OF MOLYBDENUM ON THE 
VOLATILE ACID CONTENT OF SHEEP RUMEN 

INGESTIA 

Supplement 
Alfalfa ash 
Artificial ash (no molybdenum) 
Artificial ash (+ molybdenum) 

Volatile 
fatty 

ACids, 
Mgm.% 

8.1 
6.1 
7.0 

The addition of molybdenum and copper in
creased the digestion of cellulose in the artificial ru
men when washed rumen organisms were used. (See 
Table 4.) 

TABLE 4 -- THE EFFECT OF MINERALS ON THE 
AMOUNT OF CELLULOSE DIGESTED IN THE 

ARTIFICIAL RUMEN 
No. % Cellulose 

Substance tested Tests Digested 
Basal 15 29.7 
Basal + alfalfa ash 15 37.2 
Basal + Cu + Mo 10 36.9 
Basal + Mo (low levels) 21 34.1 
Basal + Mo (high levels) 10 28.2 

In a previous test ash from alfalfa growth on 
Sarpy loam increased cellulose digestion by sheep 
more than ash from similar alfalfa grown on Knox. 
The molybdenum content of the ash of the two sam
ples of alfalfa was 30 and 0 parts per million, respec
tively. 

All of these observations support the view that 
molybdenum makes an important contribution of the 
function of rumen bacteria. The requirement of the 
bacteria appears to be low and most feeds should con
tain adequate amounts. 
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B. Inoculation Studies with Cattle and Sheep 
Wethers that had been wintered on the basal 

ration were changed to green wheat. Some were turned 
to pasture, others were fed 10 pounds of clipped wheat 
in dry lot. Some animals in each group were inocu
lated and some in dry lot received corn. The weight 
changes during the first 14 days are shown in Table 5. 

TABLE 5 -- THE WEIGHT GAINS OF SHEEP FED 
GREEN WHEAT 

Weight (Average) 
Period Start + 6 days + 14 days 
Ration 

Sheep onbasal ration 
(for comparison) 93 94 94 

Grazing Wheat 98 95 102 
Grazing Wheat + inoculum 100 94 107 
Clipped wheat in dry lot 86 90 93 
Clipped wheat + fresh inoculum 88 90 97 
Clipped wheat + corn 86 88 92 
Clipped wheat + "Rumen culture" 90 86 92 

The number of sheep in each group was too small 
to draw definite conclusions, but it appears that ani-

mals probably lose weight when they first go to pas
ture because they exercise more than they do in dry 
lot. 

Their failure to eat as much forage for the first 
few days on pasture as they do later may also be a 
factor. 

The rumen inoculum did not appear to do any 
good during the first six days, but the inoculated sheep 
were heavier at 14 days and maintained their weight 
advantage for several months. 

Steers that were inoculated when they were taken 
to pasture gained slightly faster than their controls, 
but did not hold their weight advantage. 

If inoculation of animals on pasture is to be of 
practical value, some easy method of administering 
the rumen organisms is needed. 

Another part of this report describes a test show
ing the effect of inoculating steers from the time they 
were put on a fattening ration until they were sold. 

FATTENING RATIONS FOR YEARLING STEERS 
FED LOW-GRADE ROUGHAGE 

In a feeding trial conducted at the Missouri Sta
tion in 1953, the addition of 1 pound of molasses per 
head per day to a ration of ground ear corn, soybean 

meal, and timothy hay increased grain consumption 
7 percent and the rate of gain approximately 25 per
cent. Previous studies have also indicated that the ad-

FATTENING RATIONS FOR STEERS FED LOW-GRADE ROUGHAGE 
JULY 30, 1954 TO JANUARY 9, 1955 (168) DAYS 

Lot I Lot 2 Lot 3 
Initial weight (lb.) 6n 677 678 
Final weight (lb.) 1032 1033 1021 
Total gain (lb.) 361 356 342 
Daily gain (lb.) 2.23 2.19 2.12 
Average daily ration 

Ground ear corn (7/30-11/23) (lb.) 20 20 20 
Ground shelled corn (11/23-1/9) (lb.) 16.25 16.25 16.25 
Cottonseed meal (lb.) 1.5 1.5 1.5 
Wheat straw (lb.) 1 1 1 
Alfalfa hay (11/19-1/9) (lb.) 2 2 2 
Blackstrap molasses (lb.) 1 
Rumen extract·· + 
Mineral mixture + + + 

Total feed fed 
Ground ear corn (lb.) 2087(29.8 bu) 2056(29.4 bu) 2011(28.7 bu) 
Ground shelled corn (lb.) 699(12.5 bu) 711(12.7 bu) 700(12.5 bu) 
Cottonseed meal (lb.) 238 235 234 
Wheat straw (lb.) 260 259 261 
Alfalfa hay (lb.) 98 98 98 
Molasses 

Feed required/100 lb gain 
(lb.) 117 

Ground ear corn (lb.) 578 577 586 
Ground shelled corn (lb.) 194 200 204 
Cottonseed meal (lb.) 66 66 68 
Alfalfa hay (lb.) 27 27 29 

Carcass grades 
Choice low 1 2 1 

Cigh 7 5 6 
Good- medium 0 1 1 

low 0 0 0 
Dressing percent 58.2 58.2 58.6 



dition of dried rumen organisms might improve a fat
tening ration for steers when a low rather than a high 
grade of roughage was used. 

Due to the shortage of both good quality pasture 
and dry roughage, because of the 1954 drouth and the 
need for more information as to how the efficiency of 
low grade roughages can be improved, the following 
experiment was begun with yearling steers on July 30, 
1954. 

The objects of this experiment were: 
1. To further test the benefits, if any, derived 

from the use of small amounts of molasses in fattening 
rations containing low-grade roughage. 

2. To determine whether the addition of dried 
rumen organisms would improve the efficiency of a 
ration including low-grade roughage. 

Rations used were: 
Lot 1. Ground ear corn, cottonseed meal, 1 pound 

blacks trap molasses, wheat straw. l 

Lot 2. Ground ear corn, cottonseed meal, dried 
rumen preparation\ wheat straw. 2 

Lot 3. Ground ear corn, cottonseed meal, wheat 
straw. 2 

Observations 
1. Several steers in Lot 1 became stiff and sore on 

their feet after 90 days of feeding. These symptoms 
were also noticeable in several steers in Lots 2 and 3 
a few days later. Blood tests indicated there was not 
a vitamin A deficiency. 

2. After 120 days of feeding all steers slowed up 
on their grain consumption at which time 2 pounds of 
good quality alfalfa hay per steer per day was added 
to the ration. This resulted in some improvement. The 
grain ration was also changed to ground shelled corn 
and all lots were back on full feed again in 10 days. 

3. The Lot 1 steers, fed a limited amount of mo
lasses, and Lot 2 steers, fed the rumen extract, stayed 
on feed a little better than the steers in the control, 
Lot 3. 

4. The steers in Lot 3 appeared to carry less finish 
but this difference was not as noticeable in their car
casses. 

5. In this experiment wheat straw was not a sat
isfactory roughage for fattening yearling steers which 
had previously been grazing on drouth pastures and 
where ground ear corn and cottonseed meal otherwise 
made up the bulk of the ration. 

• 1 ~ried Rumen organisms collect.ed fr~m t~e ru~ens of choice .and prime. grade steers. Supposed to be helpful 
m gettmg cattle on feed and preventmg dIgeStiVe dIsturbances. Kmdly furnIshed through the courtesty of Vita
mins, Inc., Chicago, Illinois. 

2Por the last six weeks of the test 2 lb. of alfalfa hay was added and the grain changed to ground shelled corn. 
All lots were self· fed a mineral mixture of 50 lbs. steamed bone meal + 50 Ibs. of salt to which 1 oz. of cobalt 
chloride was added. 

VALUE OF UREA FOR FATTENING YEARLING STEERS ON A 
RATION CONTAINING NO HAY 

The preliminary report of an experiment with 
urea in a fattening ration with corn cobs as the sole 
roughage was given at the 1954 Livestock Feeders 
Day. The complete report, including carcass grades 
and dressing percentages, follows. 

Twenty-two Angus steer calves born early in 
1953 were divided into two equal lots on December 
16, 1953. 

Lot 1 was fed a mixture of corn and cob meal 
and ground cobs (76:16 parts by weight) free choice. 
Enough supplements to provide 2 pounds of cotton
seed meal, 1.45 pounds of molasses, and 0.1 pound of 
vitamin A supplement per steer per day were mixed 
with the corn and cob mixture. Bonemeal and salt 
(1: 1) were fed free choice. The molasses was added to 
increase palatability, stimulate rumen organisms, and 
to provide a mild laxative to offset the cottonseed 
meal. 

In experimental lot 2, 61 grams (0.134 pounds) 
of urea and 1 pound of corn and cob meal replaced 1 
pound of cottonseed meal. 

The cobs which were not eaten were removed 

from the troughs and weighed back. 
Steers fed urea gained as well as those in the 

check lot during the first two months. When the cat
tle were on full feed the gains of the steers in the 
check lot were greater than the gains in the urea fed 
lot. 

THE VALUE OF UREA FOR FATTENING STEERS ON A 
RATION CONTAINING NO HAY 

Average initial weight, lb. (12/16) 
Average weight, lb. (4/7) 
Gain, 112 days, lb. 
Average daily gain, lb. 
Average daily feed 

GroUnd ear corn, lb. 
Ground cobs, lb. 
Cottonseed meal, lb. 
Vitamin A (2250 A/gm) lb. 
Urea (262) grams 
Molasses 
Minerals 
Crude fiber consumed, lbs. 

Average dressing percent 
Average Carcass grade 

I 
537.5 
747.2 
209.7 

1.87 

13.3 
2.4 
2.0 

.1 

1.45 
+ 
1.83 

60.4 
Low 

Choice 

n 
538.1 
740.5 
202.4 

1.81 

13.7 
2.0 
1.0 

.1 
61 
1.45 
+ 
1.74 

59.1 
Low 

Choice 
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PRODUCTION OF SLAUGHTER CATTLE TO BE MARKETED 
NEAR WEANING 

Increasing demands for beef that is of high 
quality, but free of excessive waste fat indicate that 
young cattle finished at light weights will be in greater 
future demand. Lightweight beeves (baby beef) have 
been produced in feeding tests conducted at Sni-A-Bar 
Farm in cooperation with the U. S. Department of 
Agriculture and Missouri Agricultural Experiment 
Station. 

These tests were mainly concerned with rations 
for suckling calves and the calves and their dams were 
on bluegrass pasture. Information is needed on the 
value of improved pastures for cows nursing grain fed 
calves and also on the advantages or disadvantages of 
winter calves versus spring calves in this system of 
beef production. 

Thirty grade shorthorn cows produced in New 
Mexico were purchased in November 1953. The cows 

started calving about January 1 and continued calving 
until June. The cows were wintered on 40 pounds of 
corn silage and 2 pounds of cottonseed meal per head 
daily in addition to the run of a bluegrass pasture until 
April 16 when they were moved to wheat pasture. Fes
cue, Sudan and Lespedeza pastures were also used dur
ing the season. Creep feeding was started for the Janu
ary- February calves on March 13 and for the later 
spring calves June 5. The January-February calves were 
weaned October 2 at about eight months of age and 
the later spring calves were weaned December 3 at the 
same age. The grain ration used in the creep-feeders 
was 8 parts of shelled corn and 1 part of cottonseed 
meal (by weight). A mineral mixture of 100 pounds 
of steamed bone meal and 100 pounds of salt, in addi
tion to block salt, was available to the cows and calves 
at all times. 

CALVES.,.-CREEP-FED WffiLE NURSING AND FED AFTER WEANING 

Creep-Feeding Period 
No. in each lot 
Avg. initial weight 
Avg. weaning weight 
Avg. gain to weaning 
Avg. daily gain 
Avg. daily ration 

shelled corn 
cottonseed meal 

Avg. total feed consumed 
shelled corn 
cottonseed meal 

Feed required/100 Ibs gain 
shelled corn 
cottonseed meal 

After Weaning Period 
Avg. final weight 
Avg. gain after weaning 
Avg. daily gain 
Avg. daily ration 

shelled corn 
cottonseed meal 
alfalfa hay 

Avg. total feed consumed 
shelled corn 
cottonseed meal 
alfalfa hay 

Feed required/100 Ibs. gain 
shelled corn 
cottonseed meal 
alfalfa hay 

Carcass grades choice 
choice -
good + 
good 
good -

Dressing percentage ' (chilled) 

Jan-Feb 
Calves 

12 
165 (Mar 13) 
583 (Oct 3) 
418 

2.05 

2.70 
.34 

548 (9.7 bu) 
68.7 

131.70 
16.48 

725 {Dec 3} 
142 

2.33 

11.73 
1.55 
3.71 

715 (12.7 bu) 
94.2 

226 

503 
67 

159 
1 
2 
6 
2 
1 

59.2 

Mar-May 
Calves 

14 
157 (June 5) 
507 (Dec 3) 
350 

1.89 

2.79 
.35 

498 (8.9 bu) 
62.4 

146.56 
18.35 

Preliminary Data 
For This Lot 
658 {Feb 12} 
151 

2.13 

12.09 
1.55 
2.36 

859 (15.3 bu) 
108.1 
167.7 

568 
71 

111 

'To be slaughtered 
in April 
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Observations 

1. The calves started eating grain when they were 
about six weeks of age but grain consumption was 
relatively light for the January and February calves 
until they were about four and a half months of age. 
The late spring calves increased their grain consump
tion more rapidly due, in part, to poorer pastures in 
mid-summer of 1954. 

2. During the period July 10 to August 23 when 
the cows and calves were on dry lespedeza pasture, 
the older calves doubled their grain consumption and 
the cows lost 75 to 100 pounds in weight. 

3. After returning to sudan pastures on August 
23 the grain consumption on the older calves was re
duced one-third. The grain consumption per head at 

weaning time was about the same for both groups. 
4. Neither group of calves was disturbed by 

weaning and both continued on practically a full feed 
of grain. The January-February calves had more of an 
appetite for good quality alfalfa hay than the late 
spring calves. 

5. The heifers in the January-February group 
were carrying more finish at weaning time than the 
steer calves in this group. The difference in condition 
between the steers and heifers in the March-May 
group was not as noticeable as in early calves. 

6. Carcasses of the January-February heifers were 
carrying more external finish and slightly more mar
bling than the steer carcasses in this group. 

INDIVIDUAL GROWTH, FEEDING RECORDS AND CONFORMATION SCORES 
ON YEARLING HEREFORD BULLS 

Each year bull calves having the heavier weaning 
weights and better conformation scores are selected 
from the Beef Cattle Breeding Experiment at the 
Welden Springs Experiment Farm for an individual 
feeding test. 

Six yearling bulls have been fed individually. 
They vary in age with birth dates from January 
through April, 1954, and are by four sires. As calves, 
they were pastured with their dams until weaning at 
approximately 182 days of age. A limited grain ration 
was fed for two weeks after weaning. The bulls were 
then started on full feed and were given a four-week 
preliminary feeding before starting on the individual 
tests. This report is for ll2 days of the test. They are 
to continue on the test 28 more days. 

The ration was a mixture composed of 1 part by 
weight of ground alfalfa hay and 2 parts of grain and 
protein concentrate. The grain was fed in the propor
tion of 10 parts cracked corn to 1 part of cottonseed 
meal. 

Four of the bulls bloated occasionally. A limited 

amount of baled timothy hay was fed to help in con
trolling bloat. The balance of the ration, including 
the alfalfa, was ground. 

The grain and hay mixture was fed in individual 
self-feeders. The bulls were tied up to the feeders two 
hours in early morning and two hours in the evening. 
The rest of the time they were together in an open 
shed and lot. 

The conformation score or grade on each bull 
will be reported Livestock Feeders Day. The scoring 
form used emphasizes size and scale and thickness of 
beef conformation. 

Birth and weaning weights, feed consumption, 
economy of gains and conformation scores are all 
measures that may be used in selecting bulls for either 
commercial or purebred herds. Experiments have 
shown that rate and efficiency of gains are highly heri
table characters but are inherited independently of 
beef type and thickness of conformation. We therefore 
need to know more about each of these characters and 
to use this information in herd bull selection. 

INDIVIDUAL GROWTH AND FEEDING RECORDS ON YEARLING BULLS 

Bull No. M406 
November W, 1954 to March 3, 1955 

M424 M452 M465 M480 M482 
Date of birth 1-1-54 2-11-54 3-3-54 3-18- 54 4-8-54 4-10-54 
Weaning weight 
Adjusted to 182 days, lb. 418 365 408 378 359 376 
Length of feeding days 112 112 112 112 112 112 
Initial weight, lb. 612 517 484 473 428 467 
Final weight, lb. 820 720 698 700 724 770 
Total gain, lb. 208 203 214 227 296 303 
Avg. daily gain, lb. 1.85 1.81 1.91 2.03 2.64 2.7 

Feed per ewt. of gain 
cracked corn, lb. 407 431 313 356 310 309 
cottonseed meal lb. 41 43 31 36 31 31 
alfalfa hay lb. 224 237 172 196 171 170 
timothy hay lb. 90 93 88 83 64 62 
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EFFECT OF PLANE OF WINTER NUTRITION 
ON QUALITY OF BEEF 

Increasing emphasis is being placed on maxi
mum utilization of roughages and pasture for beef 
cattle production. Many livestock producers feed low 
grade roughage during the winter months, which in 
many instances results in a loss of body weight. Their 
object is to winter cat tle as cheaply as possible and 
then make rapid economical gains on pasture, follow
ed by a short finishing period in dry lot. 

A considerable percentage of finished cattle being 
slaughtered are deficient in quality as measured by the 
amount of marbling. There was reason to believe that 
cattle that lost weight during the winter feeding peri
od, and then gained rapidly on grass and in the feed 
lot were deficient in quality. This study was designed 
to determine if a low plane of winter nutrition would 
have any effect on quality of the carcass. 

Thirty-three head of yearling Hereford steers were 
purchased in October, 1952. Until December 4, all 
steers were fed a dry lot ration of red clover hay, wheat 
straw, steamed bonemeal and salt. The cattle were 
divided into four lots and managed as shown in 
Table 1. 

TABLE 1 -- MANAGEMENT PRACTICES AND RATIONS 
USED TO WINTER YEARLING STEERS 

Lot Ration 
1 Corn silage 

Legume hay 
Minerals! 

2 Ground ear corn 
Soybean meal 
Red clover hay 
Minerals 

4 Low quality stack hay 
Minerals 

6 Ground corn cobs 
.Soybean meal 
Black strap molasses 
Vitamin A concentrate 
Minerals 

Management 
Fed in dry lot 

Fed on alta fescue 
pasture 

Fed on blue grass 
pasture 

Fed in dry lot 

Daily gain 
pounds 

1.5 

1.0 

-0.4 

1.0 

IMinerals consisted of a mixture of equal parts by weight 
of steamed bonemeal and salt fed free choice, to which 
cobalt chloride was added after January 24 in dry lot and 
after February 15 on pasture. 

The steers were turned on fescue-ladino pasture 
April 10, 1953, and grazed for 12 days. All cattle that 
had been wintered in dry lot lost weight during this 
grazing period. For the period April 22 to April 29 the 
cattle were grazed on wheat, Lot 4 making 0.5 pound 
per head daily gain. From April 29 to July 23 all lots 
were grazed on fescue-Iadino, wheat and lespedeza 
combined. All lots gained during the period April 29 
to July 23. 

All four lots were placed in the feed lot July 23 
and given a fattening ration consisting of ground ear 
corn, soybean meal and timothy hay. All lots were 
finished to the Choice grade. Lots 1 and 2 were 
slaughtered November 23 , Lot 6 December 15, and 
Lot 4 January 11 at East St. Louis. 

Forty-eight hours after slaughter detailed carcass 
measurements and grades were obtained. Rib samples 
were separated into fat, lean, and bone and chemically 
analyzed for crude fat and moisture. Results of the 
physical separations and chemical analysis are present
ed in Table 2. 

Data from the physical separation of the rib sam
ples were used to estimate the composition of the car
casses. These results are presented in Table 3. 

TABLE 3 -- EFFECTS OF LIMITED FEED UPON THE 
ESTIMATED CARCASS COMPOSITION 

Lot 
No. 

1 
2 
4 
6 

1/4 

Percent Percent Percent 
Separable Separable Separable 

Fat Lean Bone 
31. 75 55. 51 14.31 
32.35 55.67 13.78 
37.01 51.32 13.56 
34.32 53.90 13.63 
14.2% 8.2% 5.4% 
Less 
fat 

More 
lean 

More 
bone 

Percent 
Protein 
15.20 
15.24 
13.99 
14.74 

8.6% 

Percent 
Crude Fat 
(Carcass) 

36.11 
36.72 
41.61 
38.79 
13.2% 

More Less 
protein crude fat 

Photographs were taken of the 12th rib sections. 
A representative photograph showing the conforma
tion, finish and quality of each lot is shown in Figure 
1. The photograph from Lot 4 shows the lack of mar· 
bling and thick layer of outside fat. 

TABLE 2 -- EFFECTS OF LIMITED FEED UPON THE COMPOSITION OF THE 9-10-11 RIB 
Percent Percent Percent Percent Percent 

Lot Carcass Separable Separable Separable MOisture Crude Fat 
No. Grade Fat Lean Bone Rib Eye Rib Eye 

1 c- 35.3 49.3 15.4 67.9 9.6 
2 C- 36.0 49.5 14.5 68.1 9.5 
4 G+ 41.8 44.1 14.1 71.1 5.8 
6 C 38.5 47.3 14.2 70.4 6.7 

1/4 18.4% 11.8% 65.5% 
less more more 
fat lean crude fat 



Figure 1. The L2th ribs from carcasses No. 12,39,45 and 49 representative of Lots 1,2,4, and 6, 
respectively. Note the larger eye muscle, les external fat and more fat deposited within the eye muscle 
of carcasses from Lots, 1,2 and 6. 
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Roasts and steaks from each rib were cooked and 
tested for tenderness and other factors of palatability. 

The portion of lean that could be physically separated 
. was significantly less in Lot 4 due to the increased 

amount of fat. The fat distribution of the carcasses from the cat
tle on submaintenance winter nutrition (Lot 4) was 
different from those on the higher planes of nutrition. 
Carcasses from Lot 4 had a significantly greater por
tion of fat deposited on the outside of the carcass and 
between the muscles, while carcasses from the cattle 
on the higher planes of nutrition had a significantly 
greater potion of fat deposited within the muscles. 

Carcasses from the low plane of winter nutrition 
were not deficient in conformation as indicated by car
cass measurements. 

Lot 4 carcasses graded lower and showed greater 
grade variability than the lots on the higher planes 
of nutrition. 

CURRENT PROJECTS IN ANIMAL 
HUSBANDRY 

Beef Cattle 
Production of Young Beeves 
(Slaughter Cattle at or Near Weaning) 
Improvement of Beef Cattle Through Breeding 
Factors Affecting Gains of Stocker Cattle 
Rations for Fattening Cattle 

Swine 
Methods of Selection and Breeding for Swine 
Improvement 
Nutritive Requirements of Swine 

Sheep 
Some Factors Affecting Productivity of Ewes 
Returns From Sheep on Small Irrigated Areas 

Nutrition 
Ruminant Nutrition 

Breeding 
Reproductive Processes in the Male and Female 
Endocrine Secretions in Reproductive Physiology 
of Farm Animals 
Bio-Chemical, Physical, and Physiological 
Aspects in Natural and Artificial Breeding 

Meats 
Consumers' Acceptance and Preference for Meat 
and Meat Products 
Development of Improved Methods of Pork 
Carcass Evaluation 
Stability in Cured Meats Using Ascorbic Acid 
and Other Stabilizers 
The Effect of Anti-Mortem Handling During 

Marketing on Subsequent Carcass Quality of Beef 
Deterioration in Fresh and Frozen Meats 
Deterioration in Dehydrated Pork 
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