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Influence of Heredity on Fertility and 

Weaning Weights in Beef Cattle 

The most important economic trait in a beef 
cattle enterprise is the ability of the cow to wean a 
heavy, good quality calf every year. The ability to 
accomplish this objective requires a high level of 
fertility, milk production and good mothering quali
ties in the dam. The cow is primarily responsible for 
her calf being heavy at weaning although the ability 
of the calf to make fast and efficient gains can influ
ence this to some extent. 

Data collected at the Missouri Agricultural Ex
periment Station in the beef cattle project have been 
studied to determine the influence of heredity on 
the fertility of cows and the weight of calves at 
weaning. Some conclusions can now be made about 
these traits even though more data are being col
lected each year. Our results agree very well with 
those from similar studies made at other agricultural 
experiment stations. 

Inheritance of Fertility in Beef Cattle. 

Fertility was measured by determining the num
ber of services required per conception with artificial 
insemination, together with whether or not a cow 
produced a calf each year. Records involving 284 
different cows and 1,206 calves have been studied. 
We have found that the heritability estimates for 
such a fertility score are practically zero. This appar
ently means that most of the variations observed 
were due to environmental factors whiCh .are not 
transmitted from parents to offspring. We also found 
that cows did not tend to repeat their fertility score 
over a period of years. This is another indication 
that variations were due largely to environmental 
factors. 

Low heritability estimates for fertility in beef 
cattle do not necessarily mean that reproductive per
formance is not affected and influenced by the in
heritance. Some forms of low fertility and sterility 
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are inherited, but these are more of an "all or none" 
type of inheritance and are not expressed so much as 
differences in degree of fertility. Natural selection 
works against inherited sterility and low fertility be
cause the animals possessing such inherited traits 
leave few if any offspring in the herd. 

The following points are recommended for con
sideration if the percentage calf crop is low and im
provement is desired: 
1. Thoroughly investigate the management of cows 

and bulls, making certain that enough bulls are 
turned in the breeding pasture each year so every 
cow has a chance to be bred. When only one bull 
is used, observe cows as often as possible to make 
certain that they are not failing to conceive, as 
evidenced by their coming into heat at regular 
intervals during the breeding season. A fertility 
test on the bulls before the beginning of the 
breeding season will often identify those which 
are low in fertility or are sterile. 

2. Make certain that the nutrition level is adequate 
and that diseases which affect fertility are not 
present in the herd. 

3. Cull cows that are hard to settle or those which 
are dry two years in succession. This will remove 
all cows which are poor breeders because of dis
ease, accidents (which may occur at calving time) 
and inherited sterility. A pregnancy test each fall 
on every cow will identify those which are not 
pregnant and they can be marketed without being 
fed another year. 

4. Select breeding stock, both bulls and heifers, from 
cows that have a record of producing a good calf 
every year. 

Inheritance of Weaning Weights in Beef Cattle. 

Studies indicate that about one-third of the 
variations in weaning weights in beef cattle are due 
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to inheritance and about two-thirds are due to en
vironment. Careful selection of replacement stock 
from those with heavy weaning weights will im
prove this trait in a herd. 

Weaning weights of different calves from the 
same cows have been found to be about 50 percent 
repeatable. This means that the weight of the first 
calf at weaning from a cqw is a good indication of 
what she can be expected to do at later calvings. 
Culling heifers or cows that produce light calves at 
weaning will tend to improve the overall average of 
the herd in other years, other things being equal. 

To do a good job of selecting breeding stock 
on the basis of weaning weights, we need first to 
make corrections for certain factors that are known 
to be responsible for variations in this trait. Correc
tions for these will put all calves on the same basis 
and we are more likely to make the proper selec
tions. 

All calves should be weighed as near to the 
same age as possible. Some cattlemen prefer a stand
ard age of 180 days and others 210 days. In large 
herds it is not practical to weigh each calf as it 
reaches a certain age. Such a practice would require 
that calves be weighed every day during certain peri
ods of the year near weaning time. Because of this, 
correction factors have been calculated so that it is 
possible to weigh the entire herd on a certain day 
and then correct the weaning weight of each calf to 
a standard age basis. Probably more accurate records 
and corrections can be obtained by using data from 
the breeder's own herd. 

The weaning weights of calves should be cor-

rected for sex before selections are made. An average 
of nine studies shows that bull calves will average about 
28 pounds heavier than heifer calves at weaning. This 
much weight should be added to the weight of 
heifer calves to put all on the same basis as bull 
calves. 

The age of the cow is an important factor caus
ing variations in weaning weights and corrections 
should be made for this before comparing calves in 
the herd. Koch (1953), in a study of the influence 
of age of dam on 6,000 beef calves at the U.S. Range 
Livestock Experiment Station at Miles City, Mon
tana, calculated the following factors for adjusting 
weaning weights of calves for age of dam: 

Age of 
cow (years) 

3 
4 
5 
6 
7 
8 
9 

10 

Pounds to add to correct weaning weights 
of calves to a 6-year-old cow basis 

41 
18 
6 
o 
7 
6 

12 
24 

These data indicate that cows wean their heaviest 
calf when they are about six years of age; older and 
younger cows wean lighter calves as shown above. 

Table 1 shows records of four different cows in 
the Missouri Agricultural Experiment Station herd at 
Weldon Springs. Corrections have been made for 
age of calf, sex of calf and age of dam. These cows 
were in the same herd and were fed and managed 
in the same manner. The scores for the calves were 
on a scale ranging from 1 to 15 with 15 being the 

TABLE 1--RECORDS OF FOUR DIFFERENT COWS FROM 1952 TO 1957 SHOWING DIFFERENCES 
IN TYEE SCORE AND WEIGHT OF CALVES AT WEANING 

Weaning Weight of Calves Weaning Scores of Calves 
of Cow Number: of Cow Number: 

Year M12 M45 M26 M66 Ml2 M45 M26 
1952 525 410 555 548 10.5 6.5 12.0 
1953 582 397 454 499 11.0 9.0 9.0 
1954 500 271 412 DAB 11.0 8.0 
1955 473 312 DAB 10.0 12.0 
1956 502 373 DAB 422 9.5 8.7 9.0 
1957 428 277 DAB 10.0 8.0 
Total Calf Wt. 3010 2040 1421 1469 
Avg. Per Calf 501.7 340.0 473.7 489.7 10.3 8.7 10.0 
Avg. Wt. Per 

Year 501.7 340.0 236.8 244.8 
Note: Blank spaces above mean that cow did not produce a calf that year. DAB means calf was dead at birth. 

All weaning weights are in pounds. Weaning scores were on a scale from 1 to 15 with the latter being the most 
desirable. 
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most desirable. Note that cow M12 produced a 
heavy calf each year with her average yearly produc
tion being 502 pounds of calf weaned. Cow M45 
also produced a calf each year, but her calves aver
aged only 340 pounds or an average of 162 pounds 
less than cow M12. Cows M26 and M66 weaned 
heavy calves, but in three of the six years they did 
not wean a calf. In a commercial herd, they should 
be culled as soon as possible and replaced with more 
productive cows. 

The following points are suggested to beef cat
tle breeders who want to improve the weaning 
weights of calves in their herd through attention to 
breeding methods: 
1. Identify each cow and her calf by a tattoo, brand 

or some other means. 
2. Keep accurate records on each calf every year and 

correct weaning weights for age of dam, sex of 

calf and age of calf. 
3. Score each calf at weaning for conformation and 

include this in the records. 
4. Keep replacement heifers insofar as possible from 

those calves with the best conformation and 
heavier weaning weights. 

5. Cull cows, especially young ones, that produce a 
light calf of poor type at weaning. Don't cull the 
cows on the basis of their own appearance when 
the calves are weaned. This increases chances that 
the most productive cows will be sold and the 
least productive and fattest will be retained for 
"fat is a pretty color." 

6. Select herd bulls, whenever possible, from a herd 
where complete and accurate records are available 
and from cows such as M12 which have demon
strated that they have the ability to produce a 
heavy calf of good type year after year. 

New Findings in Dwarfism Research 

]. W. MASSEY, C. W. FOLEY, A. G. JOHNSON AND ]. F . LASLEY 

Research work on dwarfism in beef cattle in the 
past year has been directed toward obtaining further 
information on the possible physiological cause, or 
causes, of this inherited defect and on measuring 
differences between dwarf, carrier and pedigree-clean 
individuals. Various hormone injections have been 
made and changes in the red and white blood cells 
and in blood glucose have been measured. Some of 
these studies have been completed; others are still 
in progress and more data are needed to draw defi
nite conclusions. 

Tests for Sensitivity to Insulin. 

Dwarfs, carrier animals and pedigree-clean ani
mals were given intravenous injections of insulin 
48 hours apart. Approximately 12 to 14 animals were 
included in each group. The first injection included 
0.8 unit of insulin per kilogram of body weight and 
the second dose, 0.3 unit. The reason for employing 
two injections of insulin 48 hours apart was to test 

the response of individual animals to a sequence of 
a higher and a lower dosage of this hormone. It was 
also thought that injections just a few hours apart 
would minimize environmental influences and the 

. response of individual animals could be measured 
more accurately. 

Blood samples from each animal were taken 
from the jugular vein just before the insulin was 
injected and again at 1, 2, 6, 10 and 12 hours follow
ing insulin administration. Two methods of blood 
sugar determination were tried on each blood sam
ple, the Nelson-Somogyi and the Modified Folin 
Wu method. Although the amount of glucose de
termined by the two methods in the same blood 
samples differed considerably, the trends were similar 

. for both methods. 
Results of the tests are shown in Figures 1, 2 

and 3. When the heavier dosage of insulin (0.8 unit) 
was given, average differences between pedigree-clean 
and both carrier and dwarf animals were considera-
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Fig. 1 -Semitivity Of dwarfs to imuiin. Injectiom of 0.8 units were 
given first, followed by O.3-unit injections in 48 hours. (Includes 
data on 14 dwarfs.) 
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Fig. 2-Semitivity of carrier cows to imuiin. Injectiom of 0.8 units 
were given first, followed by O.3-unit injections in 48 hours. (In
cludes data on 12 cows.) 
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Fig. 3-Semitivity of clean cows to imuiin. Injectiom of 0.8 units 
were given first, followed by 0.3-unit injections in 24 hours (In
cludes data on 14 cows.) 

ble. At the lighter dosage (0.3 unit) no definite dif
ference was noted in .pedigree-clean and carrier ani
mals with both being able to return their blood glu
cose to the initial level within the time limit studied. 
The dwarfs, however, were unable to do this. 

The conclusions from this study were that both 
dwarfs and carrier animals were more sensitive to 
insulin than pedigree-clean individuals. Studies of 
other workers with small laboratory animals in which 
the pituitary gland has been removed show that 
such an operation causes animals to become much 
more sensitive to insulin. Injections of growth hor
mone, ACTH, Prolactin or corticoids from the adre
nal cortex will correct such a condition. Our data 
in the present study indicate that the dwarfs, and 
the carriers to a lesser degree, may be deficient in 
one or more of the pituitary hormones, or the hor
mones may be present but unable to function prop
erly in the regulation of carbohydrate metabolism. 

One other observation in this same study was 
made on the number of red blood cells present after 
insulin injections when counted in a 0.48 percent 
NaCl solution. In the initial blood samples, the red 
cells from pedigree-clean cows were more resistant to 
this hypotonic solution than were those of known 
carriers and dwarfs. Considerable overlap was noted 
between the three groups, however. Forty-eight 
hours after the first injection of insulin, the differ
ences between the three groups in the resistance of 
red cells were much greater and much less overlap 
was observed. 

The results of these findings are not suggested 
as another test for carriers of the dwarf gene, because 
it is known that many factors can affect the resist
ance of the red cells. One of these is that red cell 
resistance seems to increase with the age of the in
dividual, and possibly similar results would not have 
been obtained with calves or very young cattle. 

Response of Pedigree-Clean, Carrier and Dwarf 
Cattle to Intravenous Injections of Adrenalin. 

The results of this study are preliminary with 
data collected on five animals of each group. Four 
C.c. of a 1:10,000 solution of adrenalin was given to 
each animal regardless of size and age. Blood sam
ples were taken before the adrenalin was injected and 



again at 0 .5, 1, 2, 6 and 10 hours following treat
ment with this hormone. 

These limited results indicate that there is a 
differential response of the three groups to this hor
mone, as measured by blood sugar changes. In the 
dwarf, the injection of the hormone caused a slight 
increase in the blood sugar level; in the carrier, it 
caused a rapid increase in 30 minutes followed by a 
rapid drop at one hour; and in the pedigree-clean 
cows the rise was rapid and was much slower in re
turning to normal than in the carriers. 

Results obtained with adrenalin injections sup
port those obtained from the insulin sensitivity tests 
in that they suggest a pituitary hormone deficiency. 

Influence of ACTH on Blood Sugar Level and 
Red Cell Resistance in Dwarfs, Carriers and 
Pedigree-Clean Animals. 

This study included information on 17 dwarfs, 
10 carriers and 10 pedigree-clean cows. 

No differential response was noted between the 
three groups as far as changes in blood glucose and 
white cells were concerned following intravenous 
injections of this hormone. Actually, there was little 
change in blood glucose levels in mature cows up 
to 10 hours following injections of ACTH. A sharp 
rise was noted in the blood glucose level, however, 
in very young dwarf calves following ACTH admin
istration, indicating an age effect of this hormone as 
far as blood glucose was concerned. 

Although there was not a clear-cut difference 
between the three groups in white cell changes after 
the administration of ACTH, all groups showed a 
considerable increase in the total number of neu
trophils and a decrease in the total number of lym
phocytes within a few hours following injections. 

A significant difference was observed between 
pedigree clean and carrier animals in the resistance 
of the red cells to a hypotonic NaCl solution within 
five hours after ·injection of ACTH. The difference 
existed in the two groups of cows before the hor
mone was administered but became increasingly 

greater a few hours later. These results were very 
similar to those obtained in cows 48 hours after in
sulin injections. Dwarfs responded in a manner very 
similar to carriers in this respect although on the 
average their red cells were less resistant. 

Results with the Insulin Test for Dwarfism. 

This test has been run on about 1,800 animals 
of various breeds, ages and sex in different parts of 
the country and under various climatic conditions. 

There is no doubt at this time that there is a 
differential response of pedigree-clean and carrier 
animals as measured by this test. Some errors have 
been made, however, in predicting the genotype of 
individuals from the test and from 10 to 15 percent 
do not give a clear-cut response. In most cases where 
the conditions have been controlled and great care 
has been taken in running the test the results have 
been very satisfactory. 

Several factors are now known to affect the ac
curacy of the test. The first, and probably the most 
important, is the human error involved in making 
blood cell counts. This can be controlled more fully 
by making duplicate counts on the same blood sam
ple and by using the same side of the hemacyto
meter as well as the same diluting pipettes for each 
animal. The use of stains in the HCI diluting fluid 
promises to increase the accuracy of the counts. A 
second important factor that seems to affect the re
sults of the test is the stressing of animals before 
the test is conducted. No animal should be tested 
unless it is quiet and has been for several hours be
fore being tested. Quick changes in weather from 
warm to cold and intense heat over a period of days 
are suspected of interfering with the response to in
sulin. 

Possible means of increasing the accuracy of the 
test are being studied, including factors which in
fluence the response of individual animals to insulin, 
the technique of making cell counts, and the addition 
of other means of distinction between pedigree-clean 
and carrier individuals. 
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Boar Testing 

Pigs from 21 litters were tested to obtain data 
on the hogs raised by the University and to obtain 
information that might be helpful in setting up a 
swine evaluation station for swine breeders in Mis
SOUrI. 

Whenever possible, four pigs-two boars and 
two barrows-from each litter were fed together in 
each pen. In a few cases only three pigs were avail
able. Purebred Poland, Landrace, Hampshire and 
Duroc pigs were used in the test. The pigs were 
started on test at 60 days of age after being weaned 
at 56 days of age. Pigs were removed from test at 
approximately 200 pounds. The boars were probed 
for backfat and the barrows were slaughtered. 

The ration used is in Table 2. The ingredients 
were .mixed together in ton batches in a mechanical 
mixer. The pigs were fed from a 2-hole self-feeder 
and an automatic waterer was in each pen. 

Results of the test are given in Table 3. A great 
deal of variation occurred in about all things studied. 

Boars gained faster than barrows. The average 
daily gain for all-boars was 1.66 pounds per head per 
day and the average daily gain for all barrows was 
1.52 pounds per head per day. There was a greater 
difference between the Poland boars and barrows in 
rate of gain than between boars and barrows of the 
other breeds. There was no difference in rate of gain 
between the Landrace boars and barrows. 

Corn 
Soybean Oil Meal 
Tankage 
Salt 
Bonemeal 
Vitamin A and n1 
Antibiotic2 
B Vitamins3 

TABLE 2--RATION 
Pounds 
789 
120 
80 

5 
3 
1 
1.5 
0.5 

1. Contained 2250 IV of A and 400 IV of n per gram. 
2. Contained 3.6 grams of chlortetracycline (aureomycin) 

per pound and appreciable quantity of vitamin B12 
3. Contained 2 grams riboflavin, 4 grams pantothenic 

aCid, 9 grams nicotinic acid, 10 grams choline and 0.06 
grams folic acid per pound. 
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Considering only those pigs that completed the 
test, the variation of the various characteristics is 
quite interesting. The variation in rate of gain of the 
boars was from a maximum of 2.04 pounds per head 
per day to a minimum of 1.37 pounds per head 
per day. Backfat probes on the boars at approximate
ly 200 pounds ranged from an average of 0.8 inches 
to 1.73 inches. Average daily gains for the barrows 
ranged from 1.27 to 1.81 pounds. Two barrows gain
ed slower than the 1.27-pound rate but these pigs 
didn't complete the trial as the pens were needed be
fore they reached 200 pounds. Feed efficiency was 
fairly good in all lots by expected feedlot standards 
but ranged from 289 to 348 pounds of feed per 100 
pounds gain. 

The carcass data on the barrows show a great 
deal of variation. Carcass backfat ranged from 1.19 to 
1.92 inches. Carcass length varied from 27.4 to 30.4 
inches. Loin eye area varied from 2.67 to 4.5 sq. in. 
The percent of lean cuts (ham, loin butt and picnic) 
in the carcass varied from 42 .8 to 50.3 percent. 

These variations give an idea of the range that 
exists in the various characteristics of hogs. The 
variation would have been greater had it been pos
sible to test more hogs. The value of these data in 
aiding in the selection of breeding stock is apparent 

One of the big problems encountered was feed 
wastage. All feeders were of the same make and the 
feeders were new. This was the first time that they 
had been used. Pigs in some lots continued to waste 
feed despite adjustments of the feeders while others 
wasted little or no feed. 

Diseases caused trouble in three of the 21 pens 
and may have affected the performance of other pigs. 
One pig died from pneumonia and an intestinal in
fection. One pig was removed due to sickness and 
another pig became very lame and was removed. 
This latter case was thought to be due to erysipelas. 

One boar started " ranting" before he reached 
200 pounds and was removed. This pig had gained 
rather slowly and was 173 days old when removed. 



TABLE 3--PERFORMANCE TEST RESULTS 
(Summer! 1957) 

BltTrows Carcass Data on Littermate Barrows 
Boar 60 Day Age Off Avg. Daily Avg. B.F. Feed/100 Avg. Daily Back Loin %4 Lean Cuts 

No. Breed Weight Test Gain Probe Lbs. Gain Gain Length Fat Area of Carcass 
64 Poland 45 163 1.52 1.3 307 1.62 28.0 1.57 3.51 44.0 
68 40 148 1.84 1.6 
85 Poland 39 147 1.87 1.37 291 1.54 28.7 1.29 3.24 45.2 
89 38 162 1.62 1.07 1.70 28.9 1.31 3.22 45.1 

129-5 Landrace 33 144 1.99 1.20 311 1.57 29.2 1.19 3.52 48.2 
128 32 167 1.62 1.13 1.65 29.2 1.30 3.56 46.7 
167 Landrace 50 140 1.98 1.13 302 1.59 29.1 1.21 4.52 50.1 
168 37 174 1.37 0.87 
194 Landrace 58 141 1.75 1.03 294 1.71 28.2 1.30 3.90 44.4 
195 51 162 1.42 1.07 1.77 30.4 1.23 3.39 47.5 

2 Hampshire 52 140 1.91 1.4 307 1.61 28.1 1.43 3.54 46.5 
3 53 143 1.77 1.5 1.66 28.6 1.51 3.43 44.6 
2 Durocs 49 146 1.78 1.57 338 1.73 27.6 1.71 3.15 43.7 
4 37 147 1.84 1.63 1.61 28.3 1.43 2.50 44.8 

70 Durocs 53 136 2.0 1.50 320 1.60 27.9 1.64 3.20 47.2 
47 44 155 1.66 1.47 1.72 28.7 1.59 3.29 46.7 

121 Durocs 45 146 1.94 1.48 296 1.71 28.5 1.58 2.95 45.8 
125 39 153 1.83 1.73 1.79 27.7 1.72 2.65 42.4 
141 Durocs 44 142 1.90 1.43 336 1.71 27.4 1.82 2.71 43.2 
143 53 135 2.04 1.43 1.81 27.8 1.92 2.78 42.8 

21 Hampshire 35 "Ranting"removed, 142 Ibs. 334 1.71 28.7 1.43 3.79 49.1 
22 38 158 1.67 1.33 1.42 28.3 1.57 3.06 46.2 

396 Poland 45 151 1.69 1.4 315 1.51 30.0 1.52 3.48 46.9 
397 34 151 1.91 1.3 1.48 30.1 1.47 3.62 49.9 
131 Hampshire 43 160 1.57 1.20 336 1.57 30.0 1.56 2.98 44.7 
134 48 145 1.79 1.37 1.37 29.0 1.40 3.29 47.5 
436 Landrace 48 163 1.57 315 Barrow became very lame at 122 Ibs., removed. 437 48 163 1.53 

91 Hampshire 41 166 1.48 1.27 319 1.27 27.7 1.72 3.61 48 .7 
92 50 158 1.59 1.37 1.39 28.7 1.52 3.46 48.9 

316 Poland 42 151 1.82 1.33 319 1.41 29.6 1.85 4.01 45.3 
313 45 145 1.88 1.30 1.52 28.9 1.42 3.77 48.5 
357 Landrace 29 159 1.92 312 1.46 29.2 1.39 3.48 50.3 
359-1 37 Died 1.60 30.2 1.33 4.01 48.1 
345 Poland 37 156 1.64 1.2 301 1.54 28.5 1.55 4.14 50.0 
346 43 156 1.75 1.2 2nd barrow gained slow, removed at 106 Ibs. 
101 Hampshire 40 157 1.63 1.13 289 1.69 29.0 1.84 3.58 45.0 
103 38 157 1.72 1.10 1.52 28.0 1.57 3.47 46.8 
339 Landrace 41 150 1.73 1.23 . 312 1.58 29.4 1.64 3.14 46. 5 
339-5 33 Sickness, removed 1.58 28.9 1.51 3.17 48,3 
112 Hampshire 35 170 1.52 0.80 348 1.56 27.7 1.86 3.19 46.8 
113 43 154 1.64 1.57 2nd barrow gained slow! removed at 160 Ibs. 

Confinement Feeding of Hogs 

There is a great deal of interest in raising hogs 
on concrete without the use of pasture from birth 
to market. The knowledge of the nutritional require
ment of swine during the various periods of produc
tion has made this possible. Confining hogs in large 
numbers in a small area introduces several problems 
in management, disease control, buildings and equip-
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ment. The effect of this system on the end product, 
the carcass, is also of interest. 

Many producers are interested in increasing the 
size of their operation and the confinement system 
of production offers a possibility of increasing pro
duction on existing farms without increasing the size 
of the farm. Multiple farrowings should be con-



sidered as a part of this system in order to make 
maximum use of buildings and equipment which are 
expensive. This also increases size of the operation. 

Table 4 shows one system of production that 
might be followed. 

TABLE 4--PRODUCTION PLAN FOR MULTIPLE 
FARROWING - FOUR LITTERS PER YEAR 

Sow Group Date to Breed Farrow Wean Market 
1 October Feb. March August 
2 January May June November 
1 April Aug. Sept. February 
2 June Nov. Dec. May 

Management. 

Under this plan, sows would be out on pasture 
and gleaning cornfields in the Fall until their pigs 
were born. They could also be confined to a rela
tively small area if pasture was not available. If the 
pigs are weaned at four weeks of age, the sows are 
left in the farrowing house until weaning time. An 
optional plan would be to move the sows and litters 
to pasture and wean the pigs at eight weeks of age. 

Weanings pigs at four weeks of age or earlier 
would require another building, often referred to as 
a nursery. These pigs would need to be placed in 
smaller groups at this time than during the growing
fattening period. About 20 to 30 pigs per pen ap
pears to be a practical number but more information 
is needed on this point. Special attention is needed 
for the ration, sanitation, and the temperature and 
ventilation of the building. About 8 to 10 square feet 
of floor space probably should be provided per pig 
in this building. Pigs remain in this building until 
they were ten weeks of age. 

Pigs would be moved from the nursery (or from 
the sow if weaned at ~ight weeks) to growing and 
finishing sheds. This building should be constructed 
to make the pigs as comfortable as possible. It should 
also be constructed to provide for convenience of 
filling the feeders and removal of manure. Approxi
mately 12 to 15 square feet of floor space per pig 
would be required in this building. The best num
ber of hogs to feed per pen is estimated to be about 
50. 

Feeding 

The feeding of the brood sow should receive 
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emphasis because one of the major factors affecting 
the profits of the hog operation is the number of 
pigs weaned per sow. However, this system of pro
duction presents no new problems in the feeding of 
the brood sow. 

The baby pig represents the profit potential and 
he is at a very critical stage until he is eight to ten 
weeks of age. Control of anemia by supplying a 
source of iron and copper to the pig is essential in 
the confinement system. The injectable iron com
pounds appear to be doing an effective job of con
trolling anemia. There are other methods that will 
work but attention must be given to their applica
tion. 

The pigs should have a creep ration available by 
the time they are two weeks old. This ration should 
be a good one and this is not the place to economize 
by using a cheap ration. The creep ration should be 
high in energy, palatable, contain a high quality 
protein, mineral, vitamins and antibiotics. This ra
tion is fed to the pigs until they weigh about 40 to 
50 pounds and then a ration containing less protein 
could be used. The creep ration should contain about 
18 percent crude protein and this could be lowered 
to 16 percent ctude protein when the pigs weigh 40 
to 50 pounds. The creep ration should be a complete 
mixed ration. 

For the pigs in the growing-fattening stage or 
from 50 pounds to market, the nutritional require
ments are not as exacting as they were earlier. How
ever, a well balanced ration is essential for fast and 
economical gains. The protein content of the ration 
should be reduced as the pigs become heavier. 
Twelve percent crude protein appears to be adequate 
from 125 pounds to market weight. The grain and 
supplement may be fed free choice and the pig may 
select his own level of protein. Results at Missouri 
and other stations indicate that free choice feeding 
in most cases was more profitable than mixing a 
complete ration. The level of antibiotics in the ra
tion can be lowered and possibly removed after 125 
pounds without seriously affecting performance. 

The vitamin D content of all rations needs to be 
watched as these confinement-reared pigs won't have 
access to as much sunlight. 



Disease Control. 

The confinment system may result in the pro
duction of healthier hogs when compared with rais
ing hogs in old hog lots. The soil provides a good 
environment for many disease producing organisms. 
On the other hand, disease could well be the biggest 
problem in this type of operation. When a large 
number of hogs are confined to a small area the 
chance for the spread of diseases is greatly enhanced. 
Sanitation is of the greatest importance. A steam 
cleaner would appear to be an essential piece of 
equipment for a confinement system of production. 

Problems and unanswered questions. 

1. Disease situation after a few years of opera
tion. 

2. Initial cost of buildings and equipment is high. 
A lot of capital will be tied up. 

3. Abundant water supply needed; pressure sys
tem desirable. 

4. Removal of manure with a minimum of labor 
and expense. 

5. The optimum area of floor space per pig. 
6. The number of hogs to feed together in one 

pen. 

Production of Slaughter Cattle To Be Marketed 
Shortly After Weaning 

Increasing demands for beef that is of high qual
ity, but free of excessive fat indicates that young cat
tle finished at light weights will be in greater future 
demand. Experiments with the production of young 
beeves have been in progress since 1954. In the 
previous experiments, the calves were marketed at 
approximately 12 months of age weighing 700 
pounds or more. In the 1957 test, some of the calves 
were marketed at a younger age and at lighter 
weights to determine the market acceptability on 
these lighter weight carcasses. The Fall, 1956, calves 
marketed in October at 12 months of age weighed 
761 pounds and two lots of early winter calves mar
keted in October at 10 months averaged 689 and 641 
pounds. These were very satisfactory weights. The 
late winter calves marketed in December at 10 
months of age weighing 515 pounds were acceptable 
as slaughter calves but heavier weights are more 
desirable. 

The calves were out of grade Shorthorn cows 
and were sired by registered Shorthorn bulls. The 
cows were wintered on 50 pounds of corn silage and 
2 pounds of soybean meal per day. The cows and 

J. E. COMFORT 

their calves grazed wheat pasture followed by Korean 
lespedeza. 

The age and method of handling calves in 1957 
follows : 

Lot I. September-October, 1956, calves-creep
fed grain January to July 19 (200 days). 
Fed in dry lot 84 days after weaning. 

Lot II. November-December, 1956, calves
creep-fed grain April 1 to September 19 
(171 days). Fed in dry lot 22 days after 
weaning. 

Lot III. November-December, 1956, calves
creep-fed grain May 26 to September 19 
(117 days). Fed in dry lot 22 days after 
weaning. 

LotIV.January-March, 1957, calves-had grain 
in creeps September 19 to December 21 
(90 days). Sold at weaning time. 

The grain ration was a mixture of eight parts 
cracked corn and one part soybean meal (by weight). 
A mineral mixture of 100 pounds steamed bone meal 
and 100 pounds of salt was available to the cows and 
calves. 

-10-



TABLE 5--PRODUCTION OF YOUNG BEEVES 
I. Fall 1956 n. Winter m. Winter IV. Late 
Sept.-Oct. Nov.-Dec. '56 Nov.-Dec. '56 Winter 
Creep-fed Creep-fed Creep-fed 4 Jan.-Feb.-

While Nursing While Nursing Months before Weaning Mar. '57 
Nursing Period 

A. No. in Each Lot 9 8 
B. Avg. lnitial Weight 170 (Jan. 1) 99 
C. Avg. Weaning Weight 575 (July 20) 627 
D. Avg. Gain to WeaniJ.lg 405 528 
E. Avg. Daily Gain to Weaning 2.03 2.11 
F. Avg. Daily Ration Cracked 

Corn 2.63 (200 days 2.86 
on creep) 

G. Soybean Meal .33 .36 
Avg. Total Feed 

H. Cracked Corn 526 (9.39 bu.) 489 
I. Soybean Meal 66 61 

After Weanin~ Period 
J. Avg. Final Wt. 761 689 
K. Avg. Gain after Weaning 186 62 
L. Avg. Daily Gain 2.21 2.82 

A v~. Daill Ration 
M. Cracked Corn 10.83 12.32 
N. Soybean Meal 1.37 1.55 
O. Alfalfa Hay 4.93 5.45 

Avg. Total Feed 
P. Cracked Corn 910 (16.25 bu.) 271 
Q. Soybean Meal 115 34 
R. Alfalfa Hay 414 120 

Feed Reguired 100/Gain 
S. Cracked Corn 489 437 
T. Soybean Meal 62 55 
U. Alfalfa Hay 223 194 

V. Carcass Grades 
Choice 1 
Choice-- 4 
Good+- 4 
Good 
Good--
Standard + 

Discussion 

1. The Lot I fall calves were grain fed in dry 
lot for 84 days after weaning. Lots II and III, early 
winter calves, were fed in dry lot 22 days after wean
ing and Lot IV, later winter calves, were sold at 
weaning time without additional grain feeding. 

2. The fall calves and two lots of early winter 
calves were marketed in October and produced good 
and choice grade carcasses . The late winter calves 
were marketed in December and all except two of 
them graded good and choice. These two did not 
have sufficient finish to grade above top standard 
grade. 

3. The total amounts of corn required to finish 
the fall and early winter calves were 25 .6, 11.6 and 

1 
2 
5 

8 8 
(Jan. 1) 92 (Jan. 1) 160 (April 27) 
(Sept. 19) 593 (Sept. 19) 514 (Dec. 21) 

501 354 
2.00 1.49 

(171 days 3.65 (117 days) 
on creep) on creep) 

.46 

(8.73 bu.) 428 (7.64 bu.) 70 (1.25 bu.) 
54 7.6 

641 
48 

2.18 

11.32 
1.40 
4.82 

(4.84 bu.) 249 (4.45 bu.) 
31 

106 

519 
65 

221 

2 1 
4 2 
1 2 
1 

2 

11.0 bushels, respectively. The late winter calves ate 
only 1.25 bushels of corn. They did not go to creep 
regularly as water was available at several locations 
in creek pasture. Feeding them until they weighed 
600 pounds or more would have made them more 
desirable. 

4. With cattle and feed prices as they were in 
1957, the fall calves marketed at heavier weights gave 
the greatest return per cow and feed, followed close
ly by the winter creep-fed calves that were marketed 
20 days after weaning. The winter calves that were 
creep fed later in season gave about $24 more re
turn per calf than late winter calves that were sold 
at 500 pounds at weaning time. 
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Producing Fat Yearling Cattle 

The Wintering Period. 

Four lots of steer calves were wintered liberally 
on a ration of corn silage, soybean meal, and a min
eral mixture of steamed bonemeal and salt. The ef
fects of "hormone" implants on rate and economy of 
gain were studied. Results are given in Table 6. 

Results. 

1. Corn silage, properly supplemented, produced 
gain at low cost. 

2. Rates of gain: All three lots at high level 
made very good gains; at medium level gains 
were satisfactory for cattle to be grazed. 

3. Implants increased the rate of gain slightly; 
the 24-milligram implant was more valuable 
than 12. 

4. Economy of gain was improved by the 24-
milligram implant level. 

5. Medium level required more feed/ cwt. gain
carrying less condition at end of winter than 
high level. 

A. J. DYER, J. E. COMFORT AND W. H. PFANDER 

April 24 to July 10, 1957: 

There was a redistribution of Steers at the end 
of the wintering period. Twenty-four steers-18 from 
lots 4 and 5 and six from lots 1 and 2-were divided 
into 3 uniform lots. 

Lot 1. Continued on liberal silage feeding in dry 
lot. No implants. 

Lot 2. Grazed orchard grass and lespedeza pas
ture; 24-mg. implants on April 24. 

Lot 3. Grazed orchard grass and lespedeza pas
tures. No implants. 

The effects of Hexestrol implants on rates of gain 
made on pasture were : 

Lot 2 Lot 3 
Implanted No implant 

Rate of gain 1.1 1.2 

Implants did not increase the rate of gain in 
this case. 

A comparison of results made by lots 1, 2 and 3 
during this period provides a study of dry. lot feed
ing with corn silage (lot 1) and grazing (lot 2 and 
3) . See Table 7. 

TABLE 6--ECONOMY OF WINTER GAIN - HORMONE IMPLANTS 
(All Figures Represent Averages in Pounds Unless Stated Otherwise) 

_ Period January 3 to April 23, 1957 - 107 Days 
Medium 

Hi~h Level Level 
Lot 2 Lot 3 

12 mg. 24 mg. Lots 4-5 Lots 6,7,8 
Implant Implant No No 

(Hexestrol) (Hexestrol) Implant Implant 
A. No. of Head 6 9 18 25 
B. Average Initial Wt. 506.0 474 471 454 
C. Average Weight April 23, 1957 724 704 666 581 
D. Gain Per Steer 218 230 195 127 
E. Average Daily Gain 2.03 2.15 1.82 1.2 

Average Total Feed: 
F. Corn Silage 3837 3652 3539 2985 
G. Soybean Meal 225 . 216 214 81 
H. Salt, Steamed Bone Meal Free Choice Free Choice Free Choice Free Choice 

Average Daily Ration: 
I. Corn Silage 36 34 33 28 
J. Soybean Meal 2.1 2.01 2.0 .76 
K. Salt, Bonemeal Free Choice Free Choice Free Choice Free Choice 

Feed/Cwt. Gain: 
L. COfn Silage 1760 1588 1815 2350 

M. Soybean Meal 103 94 110 64 
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TABLE 7--DRY LOT VS. PASTURE 
(All Figures Represent Averages in Pounds Unless Otherwise Stated) 

April 24 to July 10, 1957 - 77 Days 

A. No. of Head Per Lot 
B. Initial Weight 
C. Final Weight 
D. Gain Per Steer 
E. Gain, Daily 

Total Feed Eaten Per Steer: 
F. Corn Silage 
G. Soybean Meal 
H. Pasture 

Daily Ration: 
I. Corn Silage 
J. Soybean Meal 

Feed Used Per 100 Pounds Gain: 
K. Corn Silage 
L. Soybean Meal 

Observations. 

Lot 1 
Dry-Lot 

No Implants 
8 

704 
821 
117 

1.52 

3237 
152 

None 

42 
2 

2762 
130 

1. Liberal winter feeding of corn silage probably 
reduced early summer gains on pasture. 

2. Hexestrol implants did not increase gain on 
pasture. 

3. Steers fed silage in early summer produced 
38 percent and 19 percent more gain than 
steers on pasture but made 0.3 per day less 
gain in summer than in winter. 

4. The silage fed steers were heavier and had 
more finish at mid-summer. 

July 10 to November 1, 1957-114 Days. 

Beginning on July 10, lots 1, 2 and 3 were start
ed on grain, lot 1 in dry lot and lots 2 and 3 on pas
ture. The effect of implants was studied. A compari
son of dry lot feeding and pasture feeding was made. 
The plan was as follows: 

Lot 1. Ration -Ground ear corn, 1.5 pounds soy
bean meal and alfalfa hay. 36-mg. Hexe
strol implants. 

Lot 2. Ration-Ground ear corn, 1.5 lbs. soy
bean meal and lespedeza pasture. Three 
steers implanted in winter had 36-mg. 
implants added July 19. The five steers 
implanted with 24 mg. April 24 had 12 
mg. added July 10. 

Lot 3. Ration-Ground ear corn, 1.5 pounds soy
bean meal and lespedeza pasture. No im
plants. 

Lot 2 Lo13 
Orchard Grass

Lespedeza Pasture 
24 mg. Implant 

8 
704 
789 
85 

1.10 

Orchard Grass
Lespedeza 

Orchard Grass
Lespedeza Pasture 

No Implants 
8 

700 
795 

95 
1.23 

Orchard Grass
Lespedeza 

Lots 2 & 3-In dry lot 20 days before marketing. 
The results are in Table 8. 

Observation on Fattening Phase 

1. Steers implanted with 36 mg. of hexestrol 
and fed grain on pasture gained 14 percent faster, 
ate 9 percent more corn but required 4 percent less 
corn to make 100 pounds of gain than steers with
out implants. 

2. Implanted steers fed in dry lot made slightly 
less gain but required 6 percent less grain per cwt. 
gain than the implant pasture lot. They appeared 
smoother, which may have accounted for $1.00 per 
cwt. increase in market price. 

3. A difference in market fill accounts for the 
higher dressing percent on Lot 2. Based on home 
weights and carcass weights, the dressing percentages 
were about equal in all lots. 

Summary for the Three Periods 

1. Dry lot fed steers produced 5.4 percent and 
10 percent more gain than steers fed on pasture. 

2. Implants of Hexestrol increased gains during 
the fattening period. 

3. Wintering steers liberally on corn silage made 
it possible to market these yearlings earlier 
and at lighter weights and normally at a more 
favorable time. 

4. With present feed prices, · all the lots in this 
experiment made very economical gains. Lot 
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TABLE 8--FATTENING PHASE 
(All Figures Represent Averages in Pounds Unless Stated Otherwise) 

A. No. Head Per Lot 
B. Initial Weight 
C. Final Weight 
D. Gain Per Steer 
E. Gain, Daily 

Total Feed Eaten Per Steer 
F. Ground Ear Corn 
G. 
H. Soybean Meal 
I. Alfalfa Hay 
J. Corn Silage (10 Days) 
K. Oat Hay (20 Days) 
L. Rumen Extract (First 28 Days) 

M. Feed Used Per Cwt. Gain 
N. Ground Ear Corn 
O. Soybean Meal 
P. Alfalfa Hay 
Q. Pasture 
R. Selling Price Cwt. 

July 10 to November 1, 1957 - 114 Days 
Lot 2 Lot 1 

Dry Lot 
Hexestrol Implant 

36 mg. 
8 

821 
1096 
275 

2.41 

1851 
26.4 bu. 

165 
725 
215 

4 mg/h/day 

67'3 
60 

264 
None 
$22.00 

Lespedeza Pasture 
Hexestrol Implant 

36 mg. 
8 

789 
1068 
279 

2.45 

1993 
28.4 bu. 

166 

68 
4 mg/h/day 

714 
59 

Lespedeza 
$21.00 

S. Difference Between Home and Sale Weight 37 60 
T. Dressing Percent Based on Warm Weights 
U. Carcass Grades 

Good Plus 
Good 
Good Minus 
Standard Plus 

60.8 

4 
2 
2 

62 

5 
1 
2 

TABLE 9--SUMMARY FOR THE THREE PERIODS 

Total Feed Per Steer 
A. Corn Silage 
B. Groud Ear Corn 
C, Soybean Meal 
D. Alfalfa Hay 
E. Pasture 

Gain in Weight Per Steer 
F. Winter - Jan. 3 to April 24 
G. Early Summer - April 24 

to July 10 
H. Fattening Period - July 10 

to Nov. 1, '57 
I. Total Gain, Lbs. 

January 3 to November 1, 1957 
Lotl Lot 2 

Dry Lot Pasture 
36 mg. Implant 36 mg. Implant 

6991 3539 
1851 1993 

531 380 
725 

None Orchard Grass-
Lespedeza 

211 208 

117 85 

275 279 
603 572 

2 made the cheapest gain per cwt. for the en
tire test. Lot 1 fed in dry lot, with the largest 
overall gain and $1.00 per cwt. higher sell
ing price, gave the largest net return. 
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Lot 3 
Lespedeza Pasture 

No Implants 
8 

795 
1040 

245 
2.15 

1825 
26.0 bu. 

166 

67 
4 mg/h/day 

744 
68 

Lespedeza 
$21.00 

44 
60.7 

3 
2 
1 
2 

Lot 2 
Pasture 

No Implant 
3539 
1825 

380 

Orchard Grass
Lespedeza 

209 

95 

245 
549 



Meat Consumer Research 

H. D. NAUMANN, D. E. BRADY, O. J. KAHLENBERG, S. E. ZOBRISKY, 

E. BIRMINGHAM, J. 1. McBEE, N. B. WEBB, D. C. BUBACK. 

Just as expenditures for meat are a significant 
portion of the consumer's food dollar, so is the in
come from meat animals a significant portion of Mis
souri's agricultural income. Hence, it is fitting that 
Missouri, which has over 8 million head of livestock 
to be sold for meat, should support research which is 
focused upon the end product and the ultimate buyer 
of our livestock-meat and the consumer. 

Loin steaks from 126 carcasses of various federal 
grades and shear strengths were submitted to 266 
St. Louis households for eating preferences. The 
steaks were presented to the households in pairs
each from a different carcass. The pairs were from 
cattle of the same weight, in the middle third of the 
grade, and presented these comparisons : Prime was 
compared with Good, Choice was compared with 
Standard, and Choice was compared with Choice. 
The last comparison was made to measure the varia
tion between carcasses in the same grade category. 
Every loin pair was tasted twice by two adults in 
either 12 or 14 households. 

As indicated in Table 10, the fatter grades were 
preferred more often than the leaner grades. How
ever, the proportion of inconsistent preferences would 
suggest that there was little difference between many 
of the leaner and fatter loins. In fact, there was evi
dence in the study to suggest that many of the loins 

TABLE 10--EATING PREFERENCES AND 
INCONSISTENCIES FOR GRADE OF LOIN 

STEAKS IN BOTH REPLICATES 
% 

Choice 57.26 
Standard 6.85 
Inconsistent 35.89 
Total 100.00 

Prime 47 .41 
Good 7.37 
Inconsistent 45.22 
Total IOo.OO 
Choice 23.96 
Choice 23.95 
Inconsistent 52.09 
Total IOo.OO 

from leaner grades were as acceptable or more ac
ceptable than a good number of the choice loins. 

In a further evaluation of the eating acceptabili
ty of beef, a pilot panel of 40 families evaluated 
quarters of beef. Twenty-four of these quarters were 
composited from cuts of four grades-Prime, Choice, 
Good, and Standard. Of the remaining 16 quarters, 
eight were Good grade and eight were Standard 
grade. 

In general, the families receiving composited 
quarters considered the quarters to be homogeneous. 

There were only 33 "unsatisfactory" complaints 
from a total of over 450 responses. Fifteen of the 
"unsatisfactory" complaints concerned round steaks. 
These complaints about round steaks came from 
seven carcasses which had a total of 13 complaints 
from other cuts. One Standard carcass had 13 "unsat
isfactory" responses-six of these complaints were 
from the round. Otherwise, the acceptability of cuts 
did not appear related to grade. These results agree 
with previous research which has shown that high 
proportions of loins from the Prime, Choice, Good 
and Standard grades have been satisfactory and much 
alike but that small proportions of loins in the leaner 
grade have been unsatisfactory. 

More complete results may be obtained from 
the following publications, now at press. 

Missouri Research Bulletin No. 651-"Predict
ing the Consumer Acceptability of Loin Steaks" by 
V. J. Rhodes, Elmer R. Kiehl, D. E. Brady and H. 
D. Naumann. 

Missouri Research Bulletin No. 652-"St. Louis 
Consumers' Eating Preferences For Loin Steaks" by 
Elmer R. Kiehl, V. James Rhodes, D. E. Brady and 
H. D. Naumann. 
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