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Missouri's Role In 
Beef Production 

Income from the sale of beef cattle is greater than that 
from any other farm enterprise in Missouri. More than two 
hundred million dollars are received annually by Missouri 
farmers from this source. This represents about twenty-one 
and a half per cent of total farm income. 

Extensive areas of rolling to rough land in the state are 
best adapted to the production of pasture and hay; large 
quantities of silage are produced from corn, grass and small 
grains while stalk fields and small grain straws provide large 
amounts of coarse roughage. Beef cattle serve as effective 
converters of this vast forage supply into food for man. 

Research with pastures and the nutrition of beef cattle 
was among the earliest work done by the Missouri Experi
ment Station. Through the years extensive research has been 
conducted in breeding, feeding, management and marketing 
of beef cattle. Results have been published in numerous 
bulletins and news articles. In this report some of the most 
important research results are brought together into an inte
grated story. In it the interested beef cattle breeder or feeder 
may find useful information. 

J. H. LONGWELL, Director, 
Missouri Agricultural Experiment Station 

Part of the Angus herd of Wm. Charles in Saline county on volunteer oats pasture. 



A TRillUTE TO BEEF 

A STEAK IS RANKED by most people just below the 
Constitution! The steak, whether it be T-bone, 

porterhouse or tenderloin, is the aristocrat of beef, 
and perhaps has had more love and attention lavish
ed on it than any other item on the long epicurean 
list. Running it a hard race in popularity, though, is 
the ruddy roast. 

How bewildered must be the gastronomist- that 
expert in all phases of the art or the science of good 
eating-when called upon to choose between th 
roast and the steak. "Both are beef," he must ex
claim, "hence both are qually good." 

Neither history nor literature enlighten us as to 
the exact time when man first I arned to design the 
savory goodness of beef as in the case of pork. 
Charles Lamb tells about pork's rise in popularity in 
China and eventually in the world, in his classic: 
"A Dissertation Upon Roast Pig." Here a Chinese 
boy's burned fingers, as a result of a burned-out 
human habitation of straw and filth, advertised 
roast pig to the world, and mad the conflagration 
one of the best r membered since the dawn of time. 

This we know, man and th ox came upon th 
earthly scene at near the same time, so archaeologists 
point out, in the Pleistocene age, or when the world 
was covered with a sh t of ice. It is so significant 
that man and ox arrived together-in the same age. 
It may have been, gourmets are inclined to think, a 
part of the "Divine Plan." For, they ask, what 
would this world have been without beef? 

The aroma of the roast or the steak can trans-

figure the hovel of the pauper. The basic ingredient 
of the tramp's stew when nightfall finds him afoot 
on a lonely road, is a chunk of b ef in his Mulligan, 
no better or no worse perhaps than that served in 
golden platters, and washed down with the vintage 
of the grape in goblets of silver by the crowned 
Caesars. Pauper and prince-both and alike-know 
the aroma and palatability of beef. This meat speaks 
a universal language. It well could be the legal 
tender of the world. 

As the mainstay in the diets of nations so fortu
nate as ours, it has little rivalry under the canopy of 
heaven. It is the arch enemy of malnutrition, and 
where it is found in the diet men sing at their work 
and are happy, and children grow strong in their 
time. 

On our Missouri hills, valleys and plains our 
cattle graze and we are happy until drouths deplete 
our water supply and the grass s ars in the sun. 
Then we are unhappy, b caus pasture-the maker 
of beef-has been injured, or completely destroyed. 
But when the rains come, and the grass grows, and 
th cattl grow rotund again with their ribs covered 
with thick, well-marbled flesh, and their rumps are 
rounded out, then an aura of happin ss envelops the 
land, dispelling the gloom. This is doubly so if the 
markets be kind. 

Beef, thus, is more than the delight of the 
epicur , the gourmet or the gastronomist. Out here 
in Missouri, and str tching away out fanwise to the 
w st and the great southwest, and all over the land, 
beef is a benediction! 



4 MISSOURI AGRICULTURAL EXPERIMENT STATION 

Beef Cattle In Missouri Give Us ... 

TWO DIMES OUT OF EVERY DOLLAR 

THE BEEF CATTLE INDUSTRY is highly important to 
Missouri farmers. In this state, 21 and 1/ 2 cents 

out of each dollar's worth of gross income may be 
traced to beef cattle. 

Missourians fatten cattle and they raise feeder 
cattle. About one million cows are on Missouri 
farms. The cause for the popularity and importance 
of beef cattle is not hard to explain. People like to 
eat beef. Beef cattle fit Missouri agriculture. 

Roughage into Good Beef 
Vast areas of our state are used to raise rough

age and pasture and there is no animal that excells 
the beef animal in converting these feeds into a 
popular meat. Since beef cattle are the primary 
consumers of roughage and pasture, the Missouri 
Agricultural Experiment Station, from its beginning, 
concerned itself with the utilization of roughage and 
pasture in the production of beef. 

The problems are plentiful and each year brings 
new ones. Take the feeds that cattle eat, for ex
ample: they vary from corn cobs to the most nutri
tious alfalfa hay, from broom sedge to lespedeza 
pasture, from a diet 6f blackstrap molasses to corn. 

Turn to the cattle themselves for another ex
ample, how they vary in flesh, shape, quality, color, 
age and sex. Both the cattle and the feed present 
problems. Fitting them to one another requires 
knowledge-knowledge comes from research. 

The "Missouri System" of Production 
In Missouri tests, fat two-year-old cattle have 

been produced primarily from roughage and pas
ture. Eighty to 85 per cent of the total gain produced 
has been obtained from these feeds. In many cases, 
less than 10 bushels of corn per head have been re
quired to fatten the cattle. 

The system that has been developed, referred 
to often as the "Missouri System," is one wherein 
cattle are wintered liberally, pastured on wheat or 
other good spring pasture and lespedeza, full fed 
after October 1 and marketed prior to December 1. 

This system of fat cattle production fits our 
region and has been made a part of the Missouri
type of agriculture. The "Missouri System" of pro
ducing fat yearlings varies from the system of pro-

ducing -fat two-year-olds in this way: in the latter 
system cattle must be started on feed at a much 
earlier date, and two to three times as much grain is 
required. 

Full feeding must be initiated from July 1 to 
July 15. When this is done, cattle are made choice 
at weights of 900 to 1,050 pounds and marketed prior 
to December 1. Getting cattle sold prior to Decem
ber 1 is historically a good practice-prices usually 
sag after that date. 

Differences in Sex 

Nearly 1/ 3 of all heifers produced are marketed 
for beef. Compared with steers, heifers fatten more 
readily, require a shorter fattening period, are about 
as efficient as steers. 

Cost of heifer feeders is appreciably less-often 
by three to four dollars per hundredweight. Finished 
heifers handled properly sell within a dollar per 
hundred of steers. Heifers are best adapted to a 
short feeding period and spring marketing. For 
long-time feeding operations, steers have a decided 
advantage over heifers. 

Wintering Feeder Cattle 
Most cattle are purchased in the fall. The larger 

supply and lower prices compared to spring makes 
this a wise practice. Most cattle are wintered-some 
at low rates of gain; some at high rates. A great 
variety of feeds are available. The value of each is 
of high importance. 

The cattleman will gear his feeding operations to 
the feed on hand. One matter of concern in the 
early "thirties" is still of concern; namely, process
ing roughage. Should hay be ground or fed whole? 
In tests; long hay was found to give as good results 
as ground hay. Grinding corn stover didn't improve 
its feeding value. 

Great differences exist in hay as in the case of 
timothy, for example. The Missouri station found 
that one ton of timothy hay cut in the early bloom 
stage was worth two tons of mature timothy hay. 
Not only that, but the rate of gain from the early cut 
timothy hay put cattle in more nearly optimum con
dition to utilize pasture the following summer. 
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Cattlemen have, as stated, fed all sorts of rough
age--oat hay, legume hay and grass hay. They also 
produce silage. All kinds of silage have been com
pared at the Missouri Experiment Station and their 
relative values determined. Stage of maturity of the 
plant as well as the species makes a difference in its 
value. What preservatives to use and the optimum 
moisture content have been studied. 

Pastures Have Been Improved 

Great changes have occurred in pasture crops
most of this within the past 20 years. But pastures 
are grown to graze. The relative value of the differ
ent ones, their periods of greatest productivity, their 
short-comings have been recorded. Out of this have 
come recommendations on pasture systems to fit 
Missouri soil and climatic conditions. Beef cattle 
harvest more pasture than any other class of live
stock. 

Certain forages have an extremely high carry
ing capacity but produce a relatively low rate of 
gain-the reverse is true too. Lespedeza is an illus
tration of the latter. The Missouri station has pio
neered the work using lespedeza as the primary 
pasture crop for the time that it is available, usually 
from June to October. 

Pasture is generally considered a summer crop. 
But some pastures have "winter" possibilities. Tall 
fescue is one of these. It has been tested with year
ling feeder cattle, holding down out-of-pocket costs 
for labor and for feed. 

Supplementing fescue with 6 bushels of corn 
and 200 pounds protein concentrate per head of 
cattle has produced economical gains and put the 
cattle in excellent condition to use summer pasture. 

Winter Gains For Beef Cattle 

How fast should cattle gain in winter if they are 
to make good gains from grass the following sum
mer? If the cattle feeder's objective is to produce 
finished cattle for sale prior to the December price 
drop, research proves that it does not pay to skimp 
on the winter ration of feeder cattle-it should 
approximate 11/ 4 pounds daily for calves and 11/ 2 
pounds for yearlings. If the cattle feeder intends 
to produce feeder cattle for fall marketing, the winter 
gain can be lowered to three-fourths pound daily 
gain. 

Corn silage has been compared with others in 
winter rations; it is the best of all, including sorgo, 
small grain, and legume. In fact, more than a ton of 
beef per acre has been produced from corn silage. 

Feeding Drouth-Grown Feeds 

Scarcity of feed brought on by drouth or other 
disaster tests the resourcefulness of the cattleman. 
Every "smidgeon" of feed is a gold nugget. Knowing 
what feeds can be used and how to supplement 
these to get the most out of them is invaluable 
knowledge at such times. 

Feeds frequently ignored are given close con
sideration. Straw, corn cobs, feeds produc d und r 
drouth conditions require knowl dg of th i1' com
position. 

The cattleman needs to know the nutritional 
requirements for each class of cattle fed with a 
certain objective in mind. Such information has 
been assembled, based upon research. 

The Missouri station has contributed to this 
body of knowledge through testing drouth fodder, 

Methods of fat cattle production to fit Missouri conditions have been secured through research at the Missouri Agricultural 
Experiment Station. 
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stover, silage, ground corn cobs and other feeds
what they will produce with various supplementa
tions. Drouths cannot be averted; however, there 
is some comfort to the cattleman in knowing that 
helpful information exists which will help him cope 
with a bad situation. 

Corn Substitutes 
"There is no substitute for corn in the fattening 

ration for livestock"-this has often been said. 
Availability of other feeds at a lower price 

creates th question: "Should these substitutes be 
used?" Wheat, barley, blackstrap molasses and 
rough rice have been compared with corn in fatten
ing rations for cattle. 

According to its composition, wheat would be 
expected to equal or exceed corn in the beef cattle 
ration. Tests at the Missouri station proved that 
ground wheat fed as the only grain caused frequent 
digestive disturbances. 

However, when ground wheat was mixed with 
shelled corn and fed, efficiency was equal to that 
secured from corn as the only grain and the carcasses 
produced were qual to those produced from cattle 
f d corn. 

Feeding whole grain wheat did not cause diges
tive disturbances but cattle could not chew the 
wh at grains very well. This result d in high gains 
mad by hogs following the cattle and low gains by 
the cattle. 

Missouri Early B ardless barley was in its hey
day in th late thirties. Its valu as grain for fatten
ing cattle was t sted. Cattle fed coarsely ground 
Missouri Early Beardl ss barley, alone and in a 
mixture of shelled corn, mad gains that equaled 
and sometimes bettered those from shelled corn. 
Thus, the Missouri produced variety of barley was 

added to the list of valuable grains for fattening 
cattle. 

Drouths have plagued the Missouri farmer and 
the cattle feeder. In the late thirties, blackstrap 
molasses by the tank car was used. What value is it 
in the cattle ration? To answer this question, the 
Missouri College of Agriculture fed molasses to 
replace corn partially and also totally. Molasses it 
was found, is not equal to corn. It is worth about 
65 percent as much as corn. 

Thus, availability and price would determine the 
extent to which molasses should be used. Full details 
of this research are available to be utilized at such 
times as conditions require it. 

Missouri has been described as one state that 
produces some of everything. Take rice for example 
-some areas have produced rather large amounts of 
it. Its value in cattle rations was tested by the Mis
souri station. It was found that rice was worth about 
75 perc nt as much per pound as shelled corn from 
the standpoint of efficiency. Obviously, more time 
was required to finish the cattle. There were no 
objectionabl features to the feeding of r ice. If its 
cost is low nough, it can be substitut d satisfac
torily. 

Honnone-Like Substances in Rations 
Eith r Stilbestrol or H xestrol will improve the 

rate and effi iency of gains made by fattening cattle 
in dry lot. Th se substances make cattle eat more 
fed. Howev r, the efficiency is improved. Gains 
frequ ntly regarded as improbable (3.4 pounds in 
one Missouri t st and 3.2 in another) have been 
recorded. The quality of the final product, be f, has 
not been impaired. Greater efficiency without im
pairment of quality is worth dollars to the cattle 
feeder. 

Turning forage into beef is one mi sion of beef cattle. Research indicates that 65% of the total gain required to finish year
ling cattle can be secured from roughage and pasture; two-year olds even more-85% of the total. 
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When It Comes to Beef Merchandising 
The House Wife Is ... 

THE HIGH TRIBUNAL 
MORE AND MORE as our economy develops, beef 

cattle producers are forced to pay attention to 
marketing processes and markets. For years farmers 
thought all they had to do was to produce the prod
ucts and to deliver them to the farm gate, and some
how the marketing system would absorb them. 

There is a growing realization that they have 
a concern beyond the farm gate. They produce for 
markets and eventually their products must satisfy 
consumers. Their products are in competition with 
other kinds of meat products and other goods and 
services which compete for the consumer's dollar. 

Trends Reflect Preferences 
Production of beef cattle can no longer be done 

in semi-isolation wtih respect to markets and market 
potential. True prices tend over the long run to 
reflect changes in consumer preferences and de
mands. But in this process, adjustments in produc
tion by type, grade, and weights called for by the 
market may be unresponsive and even too late! 

Market research and preference research must 
anticipate these basic changes in preferences in the 
market for beef. Only then can production research 
in breeding, feeding, and management of beef cattle, 
and in processing, handling, and fabrication of meats 
and meat products be oriented toward solution of 
relevant problems to permit prompt and appropriate 
adjustments in production all along the line to be 
made. 

In periods of sensitive "buyers' markets" sellers 
have learned that their markets cannot be taken for 
granted. Sometimes this lesson has been a painful 
one as in the case of some industrial products and in 
the case of several agricultural products-for ex
ample, cream producers. Fortunately there was a 
market for fluid milk that could be further devel
oped! 

It is very easy to assume complacently that "it 
will not happen to beef producers." Statements that 
"beef is a prestige product," or "It's good nutrition
ally," will only provide weak straw slogans in the 
losing battle against changes in basic characteristics 
of the market of the beef. 

Consumer Preferences Studied 
. Considerable research has been undertaken to 

explore various aspects of the market for beef. Con
sumer preference studies have been underway since 
1952. One major problem has been to determine the 
most acceptable range of fatness of various beef cuts. 
Interviews with 1500 St. Louis consumers who in
spected loin steaks of 4 grades showed that over half 
thought the leaner grades more acceptable at equal 
prices. Other cuts have not been checked as yet. 

To check the acceptable range of fatness at the 
dinner table, a statistical sample of 532 St. Louis 
adults each ate 12 loin steaks of 4 different grades 
over a 3-week period. It appear that about one-half 
the adults preferred the fatter grades while the other 
one-half were indifferent. Considerably more work 
is needed to check these results and to extend the 
research to other cuts, and to determine the effect 
of tenderizing upon the acceptability of various cuts 
of various grades. 

Another major program has been to seek means 
of improving beef grades. Because of the consider
able differences in the market prices and costs of 
producing various grades, the best possible grading 
system is of vital importance. Large eating tests 
by laboratory panels and by consumer panels in
dicate that present grades are not very homogeneous 
from the eating point of view and may possibly be 
improved. Methods of improvement have not yet 
been determined. 

Frozen Meat Studies Begun 
Studies of frozen meat and frozen meat distribu

tion have begun. These studies are complementary to 
the preference studies. Inasmuch as there appears to 
be a preference for leaner finish of beef, this method 
of distribution will likely have a great impact on the 
feeding and handling of beef cattle. Principally be
cause of yield considerations and the developments 
in preferences, those processors that are now active 
in developing a frozen beef line are tending to use 
the leaner beef carcasses. It is likely that net yield 
of merchandising meat will become more important 
to packers and processors than will a high degree 
of finish. Consequently, the historic price differen
tials among grades (degree of finish) will likely be 
altered. 

Meat Retailing Being Studied 
Studies of retailing and wholesaling meats now 

underway also fit into the scheme of discovering 
means of anticipating possible changes 'in techniques 
and methods that will have a bearing on the effect
iveness of the market. 

Looming on the horizon is the impact of the 
findings of medical and nutritional research with 
respect to animal fats . Concern about obesity and 
various types of heart ailments may force the in
dustry to revise standards and to redesign products 
where fat is modified to be less harmful (in terms 
of public concern about obesity and heart diseases) 
or removed in the processing of meat items. 

If the medical and .nutritional findings are 
verified, it will undoubtedly have a great impact 
on the industry. Continuing work must be under
taken to discover alternatives and possible modifica
tions of meat products. The impacts can become 
serious if steps are not taken to anticipate them and 
to make any adjustments needed. 
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Finding a Protein Supplement for. 

YEARLING STEERS ON BLUEGRASS 

THREE TRIALS OF AN EXPERIMENT to determine the 
kind and amount of protein supplement for year

lings have been conducted at the Missouri Agricul
tural Experiment Station. The results in brief were: 

1. Yearling steers may be full fed shelled corn 
without a protein supplement during May and June, 
when the bluegrass contains more protein, without 
greatly reducing the gains. In one trial the gains 
without a supplement during the first 56 days 
equaled those in which supplements were fed. 

2. A ration composed of 12 parts shelled corn 
and one part cottonseed meal, fed the entire 168 days 
produced as large and as economical gains as 8 parts 
shelled corn and one part cottonseed meal or as 6 
parts shelled corn and one part mixed supplement. 

3. A ration composed of 8 parts shelled corn 
and one part cottonseed meal was more satisfactory 
when fed from July through October to yearling 
steers being full fed grain on bluegrass pasture. The 
yearling steers in these experiments ate 42 to 45 
bushels of corn. 

Dry Lot and Pasture Feeding Studied 
In another experiment the question of whether 

to feed steers in dry lot or on bluegrass pasture 
during the summer was attempted, with results as 
follows: 
Lot I Was full-fed in dry lot for 182 days. 
Lot II Was fed grain in pasture for 84 days or until 

mid July and were then full-fed in dry lot 
the last 98 days. 

Lot III Was full-fed grain in pasture 140 days or 
until mid-September and was full-fed in dry 
lot the last 42 days. 

Lot IV Was full-fed grain the entire period of 182 
days on bluegrass pasture. 

In general, Lot I and Lot II, either full-fed grain 
the entire period in dry lot or at least after July in 
dry lot, ate more grain and made a little more rapid 
gains than the steers fed longer periods on pasture. 
Their hair coat showed a little more "bloom" and 
they sold at 25c to $1.00 higher per hundredweight 
than steers fed longer periods on pasture. The ex
ternal fat on their carcasses was white or creamy 
white, whereas the carcasses from cattle fed on blue-

grass pasture were creamy or dark creamy in color. 
There was not a great deal of difference in the econ
omy of gain. These steers ate about 43 bushels of 
corn per head. 

Feeding on Lespedeza Pasture 

In another series of experiments, yearling steers 
or two-year old steers were either full-fed grain in 
dry lot or on Korean lespedeza pasture. 

This experiment differed from the experiment 
with bluegrass pasture as all of the steers were 
grazed without grain on wheat-Iespedeza pasture 
until July. 

Dry Lot Makes Fast Gains 

With exception of one lot of yearling steers, all 
of the steers fed in dry lot made faster gains than 
steers fed grain on mixed-grass and lespedeza pas
ture. However, with the exception of one lot of 
yearlings, the steers fed grain on lespedeza pasture 
made more economical gains but were about one
third grade lower in the carcass than the steers fed 
in dry lot. 

The yearlings were fed either 112 or 132 days 
and consumed about 23 to 25 bushels of corn. Their 
carcasses were in the low-choice grade under the 
grading system used at the present time. 

The two-year olds were fed 84 days and con
sumed 22 to 25 bushels of corn. Their carcasses 
graded low choice under the present grading system. 

There was no significant difference in the color 
of external fat, either from steers fed in dry lot or 
on Korean lespedeza pasture, in this experiment 
series. 

Point Up Value of Good Pasture 

These later experiments point out very well 
the importance and value of improved pastures. The 
yearlings fed during 1931 to 1935 probably graded 
two-thirds of a: grade higher and were definitely 
in the middle choice or high choice grade but they 
took 42 to 45 bushels of corn to reach this grade. The 
steers that were grazed on. wheat-Iespedeza part of 
the season were able to produce carcasses in the low 
choice grade with 22 to 25 bushels of corn. 
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IN THE PERIOD PREVIOUS to 1915-18 it was a common 
practice to feed steers until they were two years 

old or older before they were marketed. These steers 
weighed 1200 pounds. Since that time, there has 
been increasing demand for lighter cuts of beef from 
younger, earlier maturing beef cattle. 

Smaller families among consumers and signifi-

Grain Feeding Of ... 

Gazette" which attracted a good deal of comment 
from cattlemen. Dr. Forrester, County Agent in 
Livingston County, Missouri, suggested the feeding 
of grain to nursing calves and selling the calves at 
weaning as slaughter calves. A few calves fat enough 
for slaughter at weaning had been marketed each 
year, but the practice was not widespread. This was 

CAL VES BEFORE WEANING 

cant changes in living habits and conditions were 
doubtless factors in pr ducing this gradual change. 
Young r cattl also mad mor conomical gains in 
weight. 

County Agent Suggests Program 
In 1922 an article app ar d in th "Bre ders 

about the beginning of the Ultra B by Beef idea. 
In 1925 a series of xperiments were started at 

Sni-A-Bar Farm dealing with the f eding of grain 
to calv s before weaning. The Missouri Agri ultural 
Experim nt Station, U. S. D pt. of Agricultur and 
Sni-A-Bar Farm coop rat d in th se xperim nts for 

Hereford calves shown above were wintered to make the de ired daily gain of I1Jt pounds a one of the tudies or the Mis
souri Agricultural Experiment Station. The wintering phase of cattle production haR been studied extensively. These studies 
Include rations, processing of roughages, eCfect of winter gain on summer gain, and effect on economy of production. 
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12 years. Other cooperative experiments were car
ried on at Sni-A-Bar until the farm was sold in 1945. 

Grade shorthorn cows mated to good purebred 
shorthorn bulls were used in these experiments. The 
cows grazed good bluegrass pastures which were 
very good in spring and fall, but bluegrass is dor
mant and dry usually in July and August. Lespe
deza, which came along later, would have helped. 

The findings of these experiments, in brief, 
were: 

1. Calves that were creep-fed grain while nurs
ing their dams on bluegrass pastures weighed 100 
pounds more at weaning than calves not creep-fed. 
The creep-fed calves could be sold as slaughter 
calves at weaning time weighing about 590 pounds. 

2. Calves creep-fed while nursing on bluegrass 
pastures would eat from 10 to 15 bushels of corn but 
make very economical gains. 

3. If the calves were to be continued on grain 
ration after weaning and sold within 84 days there 
was an advantage to creep-feeding them. 

4. If the calves were to be fed grain for 196 days 
or more after weaning and be marketed at 1000 
pounds there was a disadvantage in creep-feeding 
them grain while nursing. 

5. A grain ration of eight parts shelled corn 
and one part cottonseed meal proved more satisfac
tory than corn alone, corn and oats, ground corn and 
oil meal or ground corn, oil meal and molasses feed 
for use in creep rations. 

Difference At Market-Time 

During this 1925 to 1935 period the creep-fed 
slaughter calf would sell at a higher price than a 
Missouri raised stocker calf. But the prices of 
Missouri raised stocker calves improved as their 
breeding and quality improved so that they com
peted with the high grade range raised stocker and 
feeder calf. 

Also more slaughter caives were becoming avail
able and during the period 1938-1951 Missouri raised 
feeder calves were selling at higher prices in the fall 
months than creep-fed slaughter calves, so the prac
tice of creep feeding decreased. In other words, the 
net return per cow from the sale of feeder calves was 
attractive enough to encourage greater production of 
stocker and feeder calves. During this period many 
times the slaughter calf that had been creep-fed grain 
was selling $2.00 to $3.00 less than a good quality 
feeder calf. . 

With the decline in cattle prices in 1951 the 
Missouri cowman saw his net returns for his feeder 
calves reduced to one-half. Many Missouri cowmen 
have only small herds, selling only 10 to 12 calves 

a year, and Production Credit, Balanced Farming 
Agents and many others as well as the cowmen saw 
that a greater cash return per cow was necessary. 

Several members of the Animal Husbandry De
partment of the University of Missouri were of the 
opinion that with improved grass and legume varie
ties, in highly fertilized improved pastures that had 
been renovated when cattle prices were high, the 
Sni-A-Bar experiments might not apply. 

New Experiments Begun 

So in 1953 a new series of experiments was 
started in the "Production of Slaughter Cattle to 
be Marketed near Weaning Time." It was known 
that beef cows that were good milkers and mated to 
good beef type bulls were necessary; also that the 
calves that were dropped in December, January, and 
February or "at the farthest point from the Fourth 
of July" gave the heaviest weight calf at weaning 
time in the fall. 

Cows having these winter calves should be well 
wintered on silage and legume hay or with 2 pounds 
of oil meal for the cows to milk well before pastures 
were available. Since 550 to 600-pound slaughter 
calves were still not commanding a premium price 
over feeder calves it was thought that the calves, if 
they were creep-fed, should be fed grain after wean
ing until they weighed 700 to 750 pounds, grading 
top good to low choice in condition. 

The prices on light weight yearlings is usually 
good in the middlewest markets such as St. Louis 
and Kansas City because these cities and towns, like 
Columbia and Sedalia, buy beef carcasses from cattle 
in the "butcher cattle" weights. The present winter 
market is very satisfactory for cattle of these weights 
and they are selling $2.00 to $4.00 per hundredweight 
higher than the 500 to 550-pound calves last fall. 

Two experiments have been completed with the 
following results: 

1. When improved pastures are used for the 
cows nursing calves there is only about 45 pounds 
difference at weaning time in favor of the calves 
that have been creep-fed over calves not creep-fed. 

2. The weaned creep-fed calves weighed as 
much as the calves in Sni-A-Bar experiments but 
took three bushels less corn up to weaning time. 

3. Winter calves that have been creep-fed while 
nursing and grain fed until they weighed 700 pounds 
have been produced with a total of 18 to 22 bushels 
of corn. They have been marketed at 11 months 
of age. 

4. Winter calves that have not been creep-fed 
grain while nursing can be marketed at 12 months 
of age with 22 bushels of corn fed to them. 
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Beef Cattle Breeding Research, Including. 

DW ARFISM AND ARTIFICIAL INSEMINATION 

Part of the Hereford herd of T. S. and T. L. Jones, MOnJ'oe county, on pasture. 

R ESEARCl'I WORK in beef cattle breeding at the Mis-
souri Agricultural Experiment Station has had 

two different objectiv s. These include studi s in 
physiology of reproduction and the gen tics of be f 
cattle production. 
I. Physiology of Rep?'oduction 

Most of th studies in the physiology of repro
duction have be n directed toward determining the 
incidenc and causes of lower d fertility in the mal , 
although the f male has receiv d some attention. 
Other studi s have been made on the physiology 
of spermatozoa and in artificial insemination of be f 
cattle. 

Studies in th field of physiology of r production 
in farm animals b gan many y ars ago, but it was 
not until about 1939 that mor mphasis was placed 
on research in beef cattle. 

The imp tus to study of r productive problems 
in beef cattle grew out of the interest and use of 
artificial ins mination in a large herd of beef cattl 
on a western rang. Research workers from Mis
souri were sent to this h rd to study physiology of 
reproduction problems and the practical use of arti
ficial insemination at the request of the U.S.D.A. 

Artificial Breeding Begins 
Earli r studi s in male reproduction had shown 

that at each servic th bull delivered about 4 bil
lion spermatozoa (male sex c Us) to the female 
r productive tract. Since only on of the cells 
actually fertiliz s a single egg to produce each calf, 
it s em d that it might be possible to collect the cells 
from the male by artificial means, divide them into 
smaller numb rs and th n transf r th m to the re
productive tract of the femal by artificial methods. 

Under average pasture breeding conditions, a 
bull sires between 30 and 40 calves per year. By 
using artificial insemination in a large h rd, more 
than 600 calves were sired by a singl bull in one 
breeding s ason. Actually, about two-thirds of the 
s men from this bull was discarded because suf
ficient cows wer not available for servicing. Thus, 
it has b en shown that artificial insemination is a 
very valuable tool for making us of a sire once he 
has been progeny-tested and prov d to be out
standing. 

Some Disadvantages 
This particular study, how v r, showed that 

artificial ins mination also had certain disadvant-
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ages. For artificial insem'ination to be successful on 
a herd basis, all cows must be found when they are 
in heat and "!:>rought to pens to be inseminated. 

The detection of cows in estrus is sometimes 
difficult because they may be spread over a wide 
area and may come into estrus and go out again 
during the night, thus escaping observation by the 
attendants who ride the pasture only during the 
daylight hours. Of course, this is no more of a 
limitation in artificial breeding than in hand mating. 

Another limitation of artificial insemination is 
demonstrated rather forcibly by the fact that a bull 
can transmit his defects as well as his desirable 
qualities to his offspring. Many of the defects such 
as dwarfism can be spread to a large number of 
offspring in a herd when a single bull sires several 
hundred calves each year. Inherited defects such 
as this may not b~ observed in the sire, and can be 
spread widely in the herd before it is realized that 
they exist. Thus, in artificial insemination, it would 
be well to use a sire on a large scale basis only after 
he has been properly progeny-tested to determine 
his good as well as his poor qualities. 

Accurate Records Obtained 
Accurate records on reproductive phenomena 

such as the number and kind of sperm in the semen 
of the male and estrus and factors affecting fertility 
in the female were obtained along with records of 
results of artificial insemination. The relationship 
of certain qualities of the semen with its potential 
fertilizing capacity was also studied, as were methods 
of semen preservation. Results of these studies of 
semen quality and physiology of reproduction in 
both the cow and bull have resulted in several 
scientific publications in the past few years. 

The findings in the physiology of reproduction 
in beef cattle were applied on a practical scale during 
the summer of 1956. The potential fertility of several 
bulls were determined by semen quality tests prior 
to the breeding season. The bulls which showed 
indications of lowered fertility were not used for 
breeding purposes. 

After the regular breeding season, the cows 
were checked for pregnancy and the percentage of 
pregnant cows determined by rectal palpation. The 
data obtained indicated that 88 to 90 per cent of the 
cows had conceived and were safely with calf. The 
examination for pregnancy made it possible to locate 
non-breeding cows and those which showed abnor
malities of the reproductive tract. These cows were 
culled from the herd and sold on the market,thereby 
eliminating the expense of wintering those that 
would not produce a calf during the coming year. 
The increase in the percentage of the calf crop by 
using bulls of good fertility as determined by semen 
tests, together with the culling of the non-breeding 

cows, greatly increased the over-all efficiency of 
this herd for that particular year. 
II. Genetics of Beef Cattle 

For the most efficient beef cattle production, it 
is necessary that each mature cow in the herd pro
duce a fast growing, good quality calf each year. It 
is of importance to know how much of the variation 
in the performance of the cow and her calves is due 

. to heredity and environment. 
Knowledge of this kind would make it possible 

to design mating and management plans in such a 
way that the overall production of the herd could 
be improved considerably. 

Studies are now in progress to determine the 
part that both heredity and environment play in 
fertility of beef cattle, milk production and the rate 
and efficiency of gains made by beef cattle on grass 
and in the feed lot. 

Environment A Big Factor 
Studies of the inheritance of fertility in beef 

cattle show rather clearly that little progress can 
be made in selecting for improved performance in 
this trait. 

Little, if any, of the variations in the fertility in 
beef cows in a herd are passed to the offspring. This 
indicates very strongly that environment such as 
disease, feeding and management are the most im
portant factors affecting fertility or the percentage 
of calf crop. 

It is of much importance to know this because 
this means very definitely that a high level of fer
tility in a herd is dependent mostly upon the man
agement by the farmer or supervisor of that herd. 

Other studies have shown that from one-third 
to one-half of the variations in weaning weights of 
calves (mostly milk production in cows) are due to 
inheritance. 

In addition, approximately one-half of the varia
tions in rate of gain in the feed lot and from one
third to one-half of the variations in type and con
formation are due to heredity. 

These studies show very definitely that im
provements can be made in these traits in the herd 
over a period of years by keeping breeding animals 
that are superior for these three traits. 

Data available at the present time show that 
there is very little correlation between type or con
formation and performance of beef cows or steers. 
Since this seems to be an established fact, selecting 
for one trait will not cause improvement in the 
other. The moral to these observations is that to 
make improvements in both type and performance, 
the breeder must select for both at the same time in 
his beef cattle herd. 
III. Dwarfism in Beef Cattle . . 

Dwarfism has received a lot of attention by 
research workers for several years, but at the Mis-
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souri Station it received little attention until the 
past two years. 

Dwarfism of some type appears in all of the 
major beef cattle breeds and some of the dairy 
breeds in the United States. Dwarfism is of several 
different types, although some do not occur fre
quently enough to be of great economic importance. 

The most commonly occurring dwarfs and the 
ones of most economic importance are of the "snort
er" type. They are called "snorters" because they 
often have difficulty in breathing. "Snorter" dwarfs 
usually have bulging foreheads and heads that are 
very wide in proportion to length. Undershot ja~s 
are quite common, and the calves have an appear
ance of early maturity. In some cases, the eyes bulge 
and have a glassy stare. Frequently there is a con
tinuous exposure of the tip of the tongue, muscular 
weakness and a shaky walk; the legs are usually 
extremely short. 

Along with this, some become paunchy, have a 
tendency to bloat and show a loss of condition as 
they become older. Some of these characteristics are 
present at birth, whereas others develop as the 
dwarf becomes older. Many dwarfs, as calves, look 
as if they could "beat the World." The bulls have an 
appearance of maturity and masculinity that at first 
impresses the breeder. 

Dwarfism Is Inherited 
Breeding tests have been conducted which leave 

little doubt that dwarfism is inherited and that a 
simple recessive gene is responsible for the occur
rence of this abnormality. 

Dwarfism has cost the cattle industry many 
thousands of dollars each year. Since dwarfs are 
culled from the herd and are not used for breeding 
purposes, the increase in the incidence of dwarfism 
is due to the retention of normal appearing animals 
in the herd which are carrying a gene for dwarfism. 
Several attempts have been made by many research 
workers to develop a test to detect normal appearing 
animals which are carriers of the dwa.rf gene. Prior 
to a Missouri study that reached a climax in 1956, 
these efforts had not met with too much success. 

Dwarfism Test Developed 
Studies of dwarfism in beef cattle at the Mis

souri Station, which began about two years ago, are 
now showing encouraging results. During the past 
year evidence has been obtained which has given a 
clue to the possible physiological cause of dwarfism, 
and these findings have been used in an attempt to 
develop a test for identifying carriers of the dwarf 
gene. 

The idea for this research arose from the reali
zation that many substances in the blood must 
remain in balance within a fairly narrow range if 
the animal is to live and perform in a normal 
manner. 

One way to test for abnormal physiological func
tions in ;the body is to deliberately raise or lower the 
level of some chemical substance in the blood and 
then measure how quickly the animal can restore 
normal balance. If this is done much slower than in 
normal animals, that particular individual prob
ably has one or more glands that are not functioning 
properly. 

It is a well known fact that the sugar in the 
blood stream must be maintained within a fairly 
narrow range if the animal is to survive. In diabetes 
the sugar level is too high and sugar spills over into 
the urine. On the other hand, if the blood sugar 
falls too low, the animal may go into a state of shock 
and die. 

The sugar-balancing mechanism in the blood is 
quite complicated and involves several chemical sub
stances secreted by the various hormone glands in 
the body. The pancreatic gland secretes a substance 
called insulin that has the ability to lower the blood 
sugar level when it rises too high. 

If too much insulin is secreted and the blood 
sugar goes too low, the pituitary gland goes into 
action to raise the blood sugar level to normal. It 
does this in at least two ways. The first is by secret
ing a substance known as ACTH which sends a mes
sage to the adrenal glands to release cortical hor
mones, which cause the blood sugar to rise. The 
second is by releasing the growth hormone which 
also is supposed to cause a rise in blood sugar. 

These compounds which raise and lower the 
blood sugar level, counter-balance each other and 
normally maintain the blood sugar level within a 
fairly narrow range, much as a gas furnace con
trolled by a thermostat heats a room to a constant 
temperature. 

Insulin Studies Made 
Inntial studies were begun by giving injections 

of insulin to dwarf and normal beef cattle to lower 
their blood sugar. For these tests, a sample of blood 
was taken and intravenous injections of insulin were 
made. Other samples of blood were taken later at 
various periods of time until 10.5 hours had passed. 
After the test period of 10.5 hours was completed, 
the sugar content of the various samples of blood 
was determined by a chemical method. 

The results obtained indicated that the blood 
sugar in the dwarfs dropped more quickly after 
insulin and was slower in returning to normal than 
in the normal animals. This suggested that either 
the pituitary or adrenals, or both, were not function
ing properly in the dwarf. 

Reports in the literature with laboratory animals 
indicated that the adrenal glarid activity might be 
measured by determining variations in the different 
kinds and numbers of white cells in the blood stream 
of the live animal following periods of stress. Since 
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large doses of insulin cause stress, it was thought 
that a white cell count before and after insulin in
jections in cattle might be of value. 

Consequently, such determinations were made 
with dwarfs, pedigree-clean and known carrier 
cows. The results obtained indicated that the known 
carrier cows were mid-way between dwarf and 
pedigree-clean cows in the total increase in num
bers of white cells and in the length of time required 
for them to reach a peak. 

Efforts were then directed toward shortening 
the length of the test period and in improving test
ing procedure. Three samples of blood were used as 
a basis of the test. A sample of blood was drawn 
and immediately thereafter insulin was administer
ed intravenously. Two more blood samples were 
drawn at one and again at two hours following in
sulin. 

Total white cell counts were made as soon as 
possible after the blood was drawn and fresh blood 
smears were made on glass slides for later staining 
to determine the percentage of different kinds of 
white cells present in each blood sample. 

Lymphocytes Increased 
The total white cell count has been found to be 

much higher in the pedigree-clean cows one hour 
after insulin than in known carriers. Two hours 
after insulin, the number of white cells has de
creased in the pedigree-clean cows and is still in
creasing in the known carrier cows. One kind of 
white cells, called lymphocytes, had increased in the 
carriers, on the average, but had decreased in the 
clean cows. Another kind of white cell, the neutro
phil, increased greatly in the clean cows and de
creased slightly in the carriers. 

Attention to these reactions has made it possible 

to separate most mature cows into two groups, one 
of which reacts as pedigree-clean and the other as 
carrier animals. In some cows, however, the results 
of the test are not so clear-cu~ and they fall midway 
between the two groups. A second test on these 
same cows at a later time often is more clear-cut 
than the first, and makes it possible to classify them 
into one or the other of these two groups. 

Dwarfism Results Are Good 
Although the results obtained in testing for 

dwarfism are very encouraging, it is felt that there 
is a need for more research to simplify the test 
before it is used on a large scale. At the present 
time, it is evident that considerable skill and care is 
required in counting the total number of white cells 
after insulin injections. 

Most persons who are familiar with making 
counts will miss the small cells in the sensitized 
blood (maybe fragments of lymphocytes) that gives 
the increase in the total number of cells. These 
latter cells are small, and indistinct and are easily 
missed unless special care is taken to find them. 

An attempt is now being made to identify these 
cells with the hope of developing an easier method 
of counting them. It is felt that there is a possi
bility of greatly simplifying the test and at the 
same time increasing its accuracy. Efforts are 
directed toward this objective at present. 

One point seems rather clear at this time; there 
seem to be definite physiological differences in 
most · carrier and pedigree clean cows. This fact 
leads us to predict that even if our test isn't as 
accurate as we now think, it will be just a matter of 
time until other tests will be devised which will 
help us conquer this very important and puzzling 
problem of dwarfism. 

Agricultural Engineers Help Make It Easy To Produce 

QUALITY BEEF 

STUDIES ARE IN PROGRESS on efficient harvesting, 
handling, storing, and feeding of hay and silage 

to beef cattle on the Agricultural Engineering Farm 
at the Missouri Agricultural Experiment Station. 

Field work in the production of farm crops has 
been pretty well mechanized and the labor require
ments have been greatly reduced · in recent years. 
But labor requirements for feeding and handling of 
livestock still remain an important item in beef 
production costs. They often pose as a "bottleneck" 

or a limiting factor in increasing the size of the beef 
enterprise on farms and are therefore a definite 
limiting factor in beef production profits. 

The objectives of these studies are to lower the 
labor requirements in harvesting, storing, handling 
and feeding of forages to beef cattle, and thus in
crease the ' efficiency and lower the costs of beef 
production. 

Quality Hay With Minimum Effort 
In one study hay is cut, allowed to partly cure 
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in the field; then it is picked up, chopped and loaded 
onto a self-unloading wagon with a field-chopper. 
Next it is hauled to a self-feeding hay barn, where it 
is elevated and placed on air ducts in the barn. Air 
is blown through the ducts to finish curing the hay 
and it is left in place to be self-fed later to cattle. 
This is producing a high quality hay with a mini
mum of labor. 

Methods and equipment are being developed for 
distributing the hay into the barn and for self-feed
ing it out. Labor costs for harvesting, storing and 
feeding hay for one year's operations totaled 4.01 
man-hours per ton. 

Quality Silage Production 
In a similar manner, high-quality silage is being 

produced, stored in an above-ground bunker-type 
silo, and self-fed through a movable stanchion-type 
manger in the end of the silo. Forty-six head of 
yearling steers have been fed satisfactorily from the 
end of a 16-foot silo. Labor costs for harvesting, stor
ing and feeding silage, on the basis of one year's 
operations amounted to 1.8 man-hours per ton. 

The silo was built with different types of wall 

construction to observe how well the different types 
serve. Tilt-up concrete slabs were used on one side, 
and sections of concrete-block and creosoted plank 
walls were used on the other. Pressure-measureing 
equipment was built into one wall to determine the 
pressures developed in the silo, and thus provide ' 
basic design data for economical construction of silo 
walls. 

Frost-Proof Waterer Designed 
A low-cost, frost-proof livestock waterer sup

plied from a pond has been designed and installed 
on the Agricultural Engineering Farm. It has been 
in use one year, and has provided ice-free water in 
temperatures as low as zero. 

Studies have also been made on arrangements 
of lots, gates, chutes, and fence for effective handling 
of cattle with a minimum of labor. Arrangements 
have been developed and used at the Midway Agri
cultural Engineering Farm which make it possible 
to handle, catch, sort, hold, weigh, treat, load and 
unload cattle easily. Plans for labor-saving lot 
arrangements are available through the Missouri 
Plan Service. 

Ways Are Being Found to Help Produce Quality Beef by Control Of . .. 

EXTERNAL PARASITES 

IN DEVELOPING more efficient and productive beef 
cattle programs, the control of external parasites 

of cattle often assumes an important role. Much 'of 
the benefit gained from developing improved rations, 
pastures, and breeds may actually be wasted if 
external parasites are allowed to attack the animals, 
resulting in subsequent loss of meat and milk. 

The principal external parasites associated with 
beef cattle production are the horn fly, stable fly, 
horse fly, Lone Star Tick, cattle warble or grub, and 
the various cattle lice. Research by the Entomology 
Department during the past few years has centered 
on the control of the horn fly, lice, and the Lone Star 
Tick. 

Lice A Winter-Time Threat 
Cattle lice are always a potential threat during 

the winter months in Missouri's feed lots and breed
ing herds. Heavy infestations of lice not only pre
vent normal weight gains, but may permanently 
stunt younger animals during their first year of 
growth Such animals fail to attain the size and 
vigor of uninfested animals. 

Investigations at the Missouri Station have 

shown that lice populations can be controlled on 
beef cattle by the application of a single spray of 
0.5 per cent chlordane, preferably applied in Novem
ber before louse populations ' become excessive. 
Further investigations have shown that "back
rubbers," such as used in summer horn fly control, 
treated with a 5 per cent solution of chlordane in 
oil will eradicate heavy louse populations within 
seven days. 

These self-applicating devices have proved 
effective in both winter pastures and feed lots. The 
use of such devices naturally reduces the cost of 
louse control and contributes to more efficient beef 
production. 

Tick Is A No.1 Menace 
Probably the most serious external parasite 

attacking beef animals in south Missouri, especially 
in the open-range country of the Ozarks, is the 
Lone Star Tick. Ticks attach to the animals from 
the early warm days of March and April well into 
the month of July. It is not uncommon for even 
young calves to have from 100 to 150 Lone Star 
Ticks attached and sucking blood at one time. Blood 
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loss is excessive, preventing normal development 
and weight gains. The wounds left by the ticks are 
slow to heal and are often secondary infested by 
blow flies or infected by micro-organisms. 

The present recommendation of spraying beef 
cattle with various chlorinated hydrocarbons at 14-
day intervals is not an effective or economical con
trol. As a result, most beef cattle go unprotected . 
from tick attack. Recent developments in the in
secticide field have provided materials that show 
some promise of area tick controL That is, seasonal 
control of ticks by a single application of insecticides 
to the foliage and cover of the grazing area. 

Air Application Unsatisfactory 
The chief difficulty in this method of tick con

trol has been that of using airplanes for application 
in rough country. Air applications made when 
brush and tree foliage are present fail to give ade
quate coverage of the area. At the Missouri Station, 
preliminary studies of area tick control with in
secticides applied by aircraft show that a closely
timed application to areas just prior to foliage 

growth in March or April will afford substantial 
reductions in the tick populations in those areas. 

Reinfestation occurs, of course, but apparently 
at a slow rate so as to indicate the practicality of 
such control on the better pasture lands. 

Additional studies of this problem are needed 
and are planned for the future . Basic studies on 
timing, rate of application, duration of effectiveness, 
rate of reinfestation, and toxic hazards involved are 
indicated before practical applications of the control 
method and its effect on beef production can be 
studied. 

Fly Studies Continue 
Continuing studies of horn and house fly control 

practices conducted by the Entomology Department 
have led to practical, economical, and efficient 
recommendations for the control of these pests. As 
new insecticides are produced and made available 
for study, they will be evaluated for use in practical 
control of these insects on beef animals. At the 
present time, Missouri cattlemen are utilizing the 
best and most efficient methods of fly control based 
on these studies. 

One Of Missouri's Big Problems In Beef Cattle Production Is ... 

INTERNAL PARASITES 

IN May, 1956, a survey was conducted by sending 
a questionnaire to 180 veterinarians in the state 

of Missouri. Only veterinarians conducting rural 
practices were contacted. 

Each veterinarian was asked to estimate the 
number of herds in which he thought parasitism had 
been a major factor producing clinical disease. He 
was asked to · indicate if the parasitism was due to 
coccidia, tapeworms, or roundworms. 

Fifty-one veterinarians answered the question
naire. 

Results: 

Four of the 51 reporting, stated that they had 
not diagnosed parasitism in cattle herds during the 
past year. Nine others made no effort to estimate 
the number of cases they had seen; although each 
indicated that he had diagnosed gastro-intestinal 
parasitism in several herds during recent months. 

259 Coccidiosis Outbreaks 
Thirty-eight veterinarians made an estimate of 

the number of herds in which they had diagnosed 
gastro-intestinal parasitism. Thirty practitioners 
had seen coccidiosis in one or more herds. A total 

of 259 outbreaks of coccidiosis was listed by those 
reporting this disease. 

Twelve veterinarians had observed tapeworm 
infections in cattle. Only one of those reporting 
tapeworm infections had seen the parasites in as 
many as three herds. 

Thirty-six of the 38 practitioners who submitted 
positive data, stated that they had seen one or more 
outbreaks of nematode parasitism in cattle. They 
listed a total of 445 herds in which they believed . 
roundworms had been either a primary or secondary 
cause of clinical disease. 

A request for names of livestock owners who 
would cooperate with the School of Veterinary 
Medicine concerning cattle parasite survey studies 
was included on the same questionnaire. Thirty 
veterinarians complied with a total of 63 different 
herd owners who they believed had gastro-intestinal 
parasite problems in their cattle. 

Could Not Survey All Herds 
Time did not permit a survey of all the herds 

considered by the veterinarians to be infected; how
ever, the study did include 210 cows and calves from 
26 different herds over the state. Because previous 
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observations had indicated that the cattle parasite 
problem was greater in central and southern Mis
souri, this survey was restricted primarily to that 
area. 

Methods-
Plans were made to collect data from this 

survey in two ways: 

1. Quantitative tests were made to determine the 
relative number of parasite eggs present in each 
fecal sample. In most instances the Modified 
Lane centrifugation technique was used for 
quantitative egg d termination, but in some 
instances where heavy infections were encoun
ter d the Stoll dilution method was used. 

2. Larval cultures were made to obtain the infec
tive para site larvae. These larvae were identi
fied and the relative percentage of each gastro
int stional parasite was determined. Consider
able difficulty was encountered with the para
site culture methods employed. The first at
tempts at culturing the parasite larvae w re 
made using sphagnum moss as advocated by 
Cauthen. 

Feces were com bin d with the Moss, mixed 

well, dampened, and placed in large glass beakers 
which were kept at room temperature for 7 days. 
For some reason, unknown at this time, larvae failed 
to hatch and grow in many of the cultures. 

A second technique was developed by which 
crushed wood charcoal was substituted for the 
sphagnum moss. Approximately 10 grams of feces 
were combined with an equal volume of charcoal, 
dampened with tap water, mixed thoroughly, and 
placed in a glass jar. A lid was placed loosely over 
the top of the jar before it was stored in a dark 
cabinet at room temperature for 7 days. The culture 
material (feces and charcoal) was placed in a Bare
mann apparatus and the larvae extracted. This 
technique seemed to be more efficient, but most of 
the survey work had been done before it was 
develop d. 

B cause it was necessary to do considerable 
work on other projects, there was not sufficient 
time available to work out the paintaking and time
consuming details necessary for accurate larval 
culture results. However, it is believed that larvae 
culture might serve as a good tool for obtaining 
needed data concerning the incidence of the various 
species of gastro-intestinal parasites of cattle. 

Two-year old Hereford heifers corraled as part of a research study at Weldon Springs by the Mis ouri Agricultural 
Experiment Station. 
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TABLE 1 

MEAN AVERAGE PARASITE EGG-PER-GRAM COUNT CALCULATED ON THE BASIS OF 
THE TOTAL NUMBER OF SAMPLES FROM EACH HERD 

Herd Type of Number and Parasite Eggs Present" Owner cattle Age 

Strongylinate Nematodirus Other 

6 calves Range Mean Few strongyloides ova and a few 
Crum Dairy 1 cow 0-300 52 None coccidia oocysts 

5 calves 
Renkin Beef 1 cow 0-50 10 None Few strongyloides-few coccidia 

1 calf Few strongyloides, Coccidia, 
Schlotthouer Beef 1 cow None 15 10 Trichuris 

Univ. of 
Missouri Beef 34 steers 3-616 58 Few Several coccidia in some samples 

Grannemann Dairy 5 calves 25-110 64 None Few strongyloides 

Weimann Dairy 8 calves 20-800 256 Few Moderately heavy strongyloides 

3 calves 
Yedder Dairy 1 cow 0-200 56 None Few strongyloides and Moniezia 

Plegge Dairy 7 yearlings 0-150 28 Few Few coccidia 

Rhodes Dairy 4 yearlings 0-30 10 None Several Moniezia and Trichuris eggs 

J. Orr Dairy 9 calves 150-2000 860 
Mean avg. Moderate strongyloides and 

108 Moniezia infection 

C. Orr Dairy 11 calves 200-1600 600 
Mean avg. Heavy Moniezia and Trichuris 

35 infections 

8 yearling Y-333 
Campbell Beef 11 cows 0-1000 C-I02 Few Few coccidia 

" 

Jackson Dairy 7 calves 5-750 207 Few Few strongyloides and Trichuris 

6 calves 
Grossheider Dairy 1 cow 0-30 17 Few Few trichuris 

Weiker Dairy 2 yearling 0-50 25 None Few strongyloides 

Hughes Beef 
Yearling 
steers 15-160 94 None Few strongyloides and Coccidia 

Kirby Beef 5 calves 10-1000 235 None Few Moniezia and Coccida 

6 calves 
Crites Beef 2 cows 10-225 71 None Few strongyloides and Coccidia 

8 calves & 
J. Rogers Dairy yearlings 6-320 150 Several Several strongyloides-few coccidia 

3 calves 
C. Rogers Dairy 1 cow 0-62 34 None Few strongyloides and Trichuris 

Several in 
Viele Dairy 7 calves 0-259 86 1 calf Few coccidia 

3 calves 
Hill Dairy 1 cow 4-168 68 None Few strongyloides 

LeMasters Dairy 2 calves 8-14 11 None Few trichuris eggs 
, 

McShane Dairy 5 calves 0-30 14 None Few coccidia 

15 calves & 
Harris Dairy yearlings 0-328 37 None Very few coccidia 

Harris Dairy 11 cows 0-14 5 None 

McRoberts Beef 4 composite 16-44 27 None Few coccidia 

"Egg-per-gram count unless otherwise stated. 
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TABLE 2 

SUMMARY OF PARASITE EGG COUNTS MADE FROM 210 CATTLE DURING 1956. 
THE RANGE AND MEAN AVERAGE Is GIVEN FOR EACH MAJOR GROUP. 

No. Herd No. Head Surveyed Strongylinate Egg-Per-Gram Counts 

Range Mean Avg. 

16 adults 0-30 6 
Dairy type 

cattle 18 113 calves and 
yearlings 0-2000 188 

19 adults 
Beef type 

0-330 90 

cattle 8 62 calves and 
yearlings 0-1000 104 

SUMMARY 

Fifty-one of 180 veterinarians answered a ques

tionnaire concerning the incidence of gastro
intestinal parasitism in cattle. Thirty-eight of these 
veterinarians estimated that they had observed 

coccidiosis in 259 different herds, tapeworms in 16 
different herds, and parasitism due to nematodes in 
445 different herds. 

Twenty-six herds of cattle, most of which were 
recommended by the cooperating veterinarians, 
were selected for survey studies. These herds were 

located in widely scattered areas of central and 
southern Missouri. 

Parasitism Indicated 

Thirty-one of the 210 cattle examined, or 
approximately 15%, had egg counts indicative of 

clinical parasitism. Seven (3.3%) of these cattle 
were beef type and 24 (11.5%) were dairy yearlings 

and calves. Of the 26 herds surveyed, 5 (19%) 

appeared to have calves or yearlings suffering from 

rather severe clinical parasitism. In three of these 
five herds practically all animals seemed to be 
affected. Four farms represented dairy type opera

tions, and the husbandry of the parasitized calves 
and yearlings was poor in each case. 

Kinds of Parasites Noted 

Parasites other than the strongylinate nema

todes which were observed in Missouri cattle in
cluded Strongyloides (small wire worm), Neoascaris 
(large roundworm) , Trichuris (whipworm), Monie

zia (tapeworm) and Eimeria (coccidia). 

Identification studies on the infective larval 
stages indicated that the predominant tricho
strongyle in yearling dairy calves was Hemonchus 
contortus, commonly called the barber pole worm. 

From feed lot steers the predominant larvae were 
Cooperia (intestional roundworms), and Oster

tagia, the medium stomach worm. 
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TABLE 3 

DATA OBTAINED FROM LARVAL CULTURES MADE FROM FOUR DIFFERENT HERDS OF MISSOURI CATTLE. * 

Percent of each species of Strongylinate larvae cultured 

Weimann J . Orr McRoberts U. of Mo. 

Hemonchus 41 % 4070 0 0 

Trichostrongy lus 12 ){, 5,/(; 107r, 0 

Nematodirus 570 207(1 0 0 

Cooperia 12'l() 20 % 75~, 20',1, 

Ostertagia 7'/0 0 15% 75 ',(" 

Bunostomum 37r, 0 0 0 

Strongyloides 20 7r, 15 '/r 0 5% 

°The Weimann and Orr callie were da iry calves mostly unde r 1 yea .. old . The McRo be rts and University of Missouri cattle were beef type . 
feed lot s teers. 
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Hereford cows and calves on the Clem Kala h farm in Lincoln county. 
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Various ages, breed and type of beef animals are used in experimental work by the Missouri Agricultural Experiment 
Station in its research program. Above shows Hereford foundation cows, part of a beef cattle breeding experiment at Weldon 
Springs. 

A group of Hereford bulls on individual feeding te j liS part of tho research work at the MissOUl·j Agricultural Exper iment 
Station. 
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Early beef studies conducted by the Missouri Agricultural Experiment Station, under the supervision of such men as Dr. 
Henry J. Waters; Dean F. B. Mumford, D. F. Trowbridge, and Dr. C. R. Moulton, are referred to today by animal nutrition 
researchers everywhere. The results of those early-day experiments are contained in three small booklets published in the 
early "twenties" and pictured above. 

DIVIDENDS IN BEEF EXPERIMENTS 
THREE WEATHER-BEATEN BOOKLETS in the office of 

Dr. A. G. Hogan, professor emeritus of animal 
nutrition at the University of Missouri, and con
sultant to the National Livestock and Meat Board, 
tell an oft-repeated gem of Missouri's early pioneer
ing in the study of beef. All three booklets are 
titled, "Studies in Animal Nutrition" and with vari
ous sub-headings and numbers. 

The first of these booklets was published in 
July, 1921, and is sub-titled, "Changes in Form and 
Weight on Different Planes of Nutrition." the sec
ond was published two months later, and is titled, 
"Changes in Proportions of Carcass and Offal on 
Different Planes of Nutrition." The third of the 
series was published in October 1922 and is sub
titled, "Changes in Chemical Composition on Dif
ferent Planes of Nutrition." 

While these booklets were published by the 
Missouri Agricultural Experiment Station in the 
early "twenties," the research behind them began 
more than a decade before, and was commonly 
known as "The Use of Food" and "Retarded Growth" 
experiments. 

As significant and interesting as the results 
obtained were the men who early became interested 
in these studies. They included Dr. Henry Jackson 
Waters, early dean of the College of Agriculture of 
the University of Missouri, and later President of 
Kansas State College; F. B. Mumford, who succeed
ed Dr. Waters as dean of the Missouri College of 
Agriculture; D. F. Trowbridge, who came on from 
the University of Illinois to the Missouri staff and 
did much of the chemical work in the beef studies; 
and, finally, Dr. C. R. Moulton, who headed the 
agricultural chemistry department at Missouri for 
five y ars, leaving at the end of 1922 and being suc
ceeded by Dr. Hogan. 

One of the objects of the beef study was to find 
out what happens when a steer is starved almost to 
the point of death's door, and then put back on vari
ous rations. Booklet No. 1 states the purpose of 
these early experiments in these words: "the pri
mary object of this experiment is to ascertain the 
rate of growth during each period of the life of a 
steer, when the period of most rapid growth ends, 
and to measure the effect of the rate of growth upon 
the ability of the animal to fatten." 

Dr. Hogan says that the experiments brought 
out that a moderate degree of under-feeding had 
little adverse effect on the steers, and that under 
such conditions full feeding would give a quick 
pick-up in gains. Relatively short periods of under
feeding did not seem to have much if any effect, 
while a long period of under-feeding did have very 
adverse effects. 

Perhaps the most notable thing achieved in 
these early beef studies, in which many lots of steers 
were used, slaughtered and their carcasses analyzed, 
lies in the data of the analyses. Even today the long 
tables of analyses-showing the effect of grade on 
food value of various beef cuts-are the "Bible" of 
those engaged in the study of animal nutrition. These 
tables are used by researchers around the world in 
beef nutrition studies, and eliminate the need of 
doing this work over since the analyses as made 
then would be the same as if made today. Simple 
reference to the tables, as shown in booklet No.3 of 
the series, eliminates much laboratory work today. 

Thus the Missouri Agricultural Experiment 
Station, a half century ago, almost, was setting the 
pace in the study of beef on the hoof and in the 
laboratory. 
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Creep- fed Shorthorn heifers that were fed alter weaning to weigh 725 pounds at 11 months of age are shown above. Young 
beeves-weighing 725 pounds at 11 months-make very acceptable carcasses for Mid-west trade. This study was made at the 
Missouri Agricultural Experiment Station. 

Missouri has many outstanding pure-bred Angus herds. The state ranks first nationally in registrations of this breed with 
the national registry association headquarters at st. Joseph. Above scene shows quality Angus calves on the Merle Klocke 
farm in Knox county. 
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