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Some Effects of Diethylstilbestrol
On Sexual Maturation and Growth of Male Calves

W. R. PATTON and A. T. RALSTON

Preliminary work on the effects of
diethylstilbestrol (DES) on prewean-
ing performance and certain sex char-
acteristics was reported at the eighth
annual beef cattle day (Ralston,
Church, and Kennick, 1966). That
paper involved a discussion of the
estrogenic activity of DES, its favor-
able influence on feedlot performance
(average daily gain and feed efficiency)
of steers and lambs, and the side effects
sometimes observed in treated animals.
In addition, the paper reviewed work
at Oklahoma (Nelson and Kuhlman,
1962) in which a weight gain advantage
at weaning was reported for steer and
heifer calves implanted at three months
of age. Another Oklahoma group
(Pilkington et al., 1959) reported that
DES-implanted calves outgained steer
calves, but did not gain as rapidly as
nonimplanted bulls.

Bulls are discriminated against in the
market place because of the behavioral
and carcass characteristics common to
intact males. Feeders are sometimes
reluctant to try to handle bulls in the
feedlot. Leanness, coarse shoulder de-
velopment, and coarse texture of the
meat have been some of the criticisms
made of bull carcasses. A delay in the
development of secondary sex charac-
teristics of bulls, without sacrificing
performance, could possibly increase
the net return from these animals for

MR. PATTON is a graduate assistant in animal
science and DR. RALSTON is professor of
animal science, Oregon State University.

slaughter purposes. Although some
general effects of DES implants on
secondary sex characteristics of bulls
of feedlot age have been reported
(Klosterman et al., 1955, and Cahill
et al., 1956), the effects on sexual ma-
turation of early implanted calves have
not been reported. Experiments were
designed at this station to determine the
effects of DES implants on preweaning
performance and sexual maturation of
bull calves.

Experiments I and II
The first two experiments, reported

earlier (Ralston, Church, and Kennick,
1966), indicated that there was an ad-
vantage in average daily gain to three
months of age and to weaning in calves
implanted at birth. The use of DES at
any time reduced the size of the testicles
and delayed the onset of secondary sex
characteristics. Histological examina-
tion of samples taken at that time, but
not reported, revealed that the average
diameter of the seminiferous tubules
(region of sperm production) was
noticeably reduced by one DES implant
and significantly (p < .01) reduced by
two implants.

Experiments III a and III b
A two-part experiment was designed

to determine the effects of two levels
of DES on preweaning performance
and subsequent semen production of
bulls. Thirty bull calves were divided
into two groups. Group I bulls received
15-milligram DES implants at birth
and again at about three months of age.
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Group II was implanted at about three
months of age with 15 milligrams of
DES. The calves were weighed at birth,
at about three months of age, and at
weaning. The calves were graded at
weaning. Two weeks before weaning,
one half of each group was castrated
and testes weights and tissue samples
were taken. There were no significant
differences between the two groups in
respect to average daily gain, weaning
grade, testes weight, or seminiferous
tubule diameter. Gain from birth to
three months was similar for both
groups. Since this was contrary to
previous and subsequent trials, it was
felt that possibly the DES levels used
were too high for optimum growth
response.

In Experiment IIIb, the bulls that
had been left intact from Experiment
IIIa were used for semen collections.
Two additional groups, whose numbers
were very small, were used in this ex-
periment. One bull had received no
DES implant (Group III), and an-
other received 15 milligrams at birth
but no later implant (Group IV).
Semen collection was first attempted at
about 10 to 12 months of age. Since

the bulls had not been halter broken
and some lacked sufficient libido, an
electroejaculator was used for collec-
tion. In general, the implanted bulls
lacked masculinity throughout. They
were steer-headed, lacked libido, and
had small underdeveloped testicles.
Semen collection was difficult in most
cases. The only bulls that gave con-
sistent results were those that had no
DES implant or only one implant at
birth (Table 1).

The bulls in Groups III and IV ap-
peared to be sexually mature, and col-
lections of viable sperm were obtained
in the first and second collection
periods. However, the bulls of the other
two groups did not appear to be sexu-
ally mature at the same age, and semen
could not be collected until near the end
of the trial. Even then it was not of
high quality in most cases. This would
indicate that the DES-treated bulls
were held back in semen production
and that they were making some re-
covery by the end of the trial.

At the end of the experiment, aver-
age testes weights of Groups III and
IV were larger than those of Group I
and II. Average seminiferous tubule

Table 1. Effect of DES on Semen Production and Testes Development

Group Group II Group ITT Groin IV

Avg. no. collect attempts 9.5 9 8 10
Avg. no. success attempts 2 3 8 9
Avg. conc. of sperm,

ml./cc	 	 400.00' 275.50' 406.50 454.50
Avg. percent live sperm	 30.00 25.00 31.86 31.78
Avg. percent abnormal sperm 23.50 27.44 17.42 17.22
Avg. motility score' 	 3.50 3.00 5.14 4.00
Avg. testes wt., grams 	 241.25 270.70 342.00 301.00
Avg. seminiferous tub.

dia,	 ft	 	 301.50 289.80 357.00** 309.00

I A score from 1 (least active) to 10 (most active).
2 Only two bulls could be collected from and then only at later collection periods.
1 Only one of the group was collected from, 2nd the collection at the tenth period was the only one of

high concentration.
p < .01.
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diameter of Group III was significantly
(p < .01) larger than for Groups I
and II.

Results of Experiments IIIa and
Tub demonstrated a trend toward a
noticeable reduction in the masculinity
of treated bulls, a delay in testes and
seminiferous tubule development, and
a relatively slow recovery period which
was reflected in a decrease in semen
production.

Experiment IV

Twenty-five head of bulls were im-
planted and fed out at the Eastern
Oregon Experiment Station at Union.
There were three groups of bulls.
Group I bulls received 12 milligrams
of DES at birth, 12 milligrams at about
three months of age, 15 milligrams
upon entering the feedlot, and 15 mil-
ligrams after 110 days in the feedlot.
Group II bulls were given 12 milli-
grams at about three months of age,
15 milligrams upon entering the feed-
lot, and 15 milligrams after 110 days
in the feedlot. Group III bulls received
no DES and were used as controls. All
implants were made subcutaneously in
the ear. At the time of slaughter, the
testicles were weighed and testicular
and epididymal samples were taken for
histological evaluation.

The average daily gain was not sig-
nificantly different for the three groups,
but it did increase noticeably with in-
creasing levels of DES (Table 2).
There was a pronounced difference in
testes development between treatment

groups. Group III had significantly
(p < .01) larger testes weights than
did the other two groups. Group II had
significantly (p < .05) larger testes
weights than did Group I. Similarly,
the average seminiferous tubule diam-
eter of Group III was significantly
(p < .01) larger than either of the
treated groups. Group II had a signifi-
cantly (p < .01) larger average semi-
niferous tubule diameter than did
Group I. Testes weight and average
seminiferous tubule diameter were
significantly correlated (r = 0.659**)
(p < .01).

From histological sections, it could
be seen that the epididymides of the
nonimplanted bulls contained higher
concentrations of sperm and were more
highly developed than those of the im-
planted animals.

Experiment V

Sixty-seven bull calves were used in
this experiment to determine the effects
of site of DES implants on prewean-
ing performance and sexual maturation
of bull calves. Five groups of about
equal number were used. Group I ani-
mals received 6 milligrams of DES in
the scrotum at birth; Group II received
12 milligrams of DES in the scrotum
at birth ; Group III received 6 milli-
grams of DES in the ear at birth;
Group IV received 12 milligrams of
DES in the ear at birth; and Group V
animals received no DES and were
used as controls. All treated calves re-
ceived 12-milligram ear implants at

Table 2. Effect of DES on Feedlot Gain and Testes Development of Bulls

Group I Group TI Group T11

Avg. daily gain to slaughter, lbs 	 3.00 2.94 2.86
Avg. testes weight, grams 	 135.75 188.56 290.67**
Avg. seminiferous tubule dia. 	 244.71 266.14 293.67**

" p < .01.



about three months of age in addition
to the above birth implants. All five
groups were weighed at birth, at about
three months of age, and at weaning.
The calves were given a live grade at
the time of weaning. Environment was
similar for all groups.

All calves were castrated two weeks
before weaning. Testicular weights
were recorded and tissue samples were
taken for evaluation.

Average daily gain to three months
of age was similar for the calves im-
planted in the scrotum and for the
controls (Table 3). However, both ear
implant groups made greater gains to
three months than did the controls.
The average daily gain to weaning was
in favor of the implanted calves; the
higher DES levels resulted in the
largest gains. This is contrary to the
findings of Pilkington and others
(1959) mentioned earlier. Weaning
grades were similar for all implanted
calves and higher than for the controls.
The weaning grade reflected the in-
creased fat carried by the implanted
calves.

The average testes weight of the
control group was significantly (p <
.01) greater than for that of any of
the DES-treated groups. Similarly, the
average seminiferous tubule diameter
of the control group was significantly

(p < .01) greater than that of all
treated groups. In this experiment,
average testes weights and average
seminiferous tubule diameter were very
significantly correlated (r = 0.875**).

Scrotal implants failed to stimulate
growth from birth to three months of
age. This could be due to a few cases
of infection in the scrotally implanted
calves. However, they equaled the ear-
implanted calves in average daily gain
to weaning.

Conclusions

Although no nondisputable conclu-
sions can be drawn on the basis of the
above work, some trends can be seen.
Preliminary work and the work re-
ported here indicate that average daily
gain to three months of age is increased
in bull calves by 6- or 12-milligram
ear implants at birth. The 12-milligram
level seems to give a more consistent
response. Higher, 15-milligram levels
appear to be too high for optimum
growth response in early implanted
calves. The weaning grade was gener-
ally higher for implanted than for non-
implanted calves because of differences
in condition.

The onset of secondary sex charac-
teristics, such as muscular shoulder de-
velopment, crest development, and curly
hair and masculinity about the head

Table 3. Effect of Level and Site of Implant on Performance and
Testes Development

Group I Group II Group III Group 1V Group V

Avg. daily gain to 3 mo., lbs. 2.35 238 2.46 2.55 2.36
Avg, daily gain to

weaning,	 lbs. 1.92 1.97 1.90 L97 1.84
Weaning grade' 	 7.55 7.58 7.54 7.50 6.86
Avg. testes wt., grams 	 15.77 12.71 15.35 17.25 53.61**
Avg. seminiferous tubule

dia., 101.85 93.90 96.00 93.20 168.15**

A score from 1 (least desirable) to 10 (most desirable).
p < .01.
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was delayed by DES treatment. Libido
of previously implanted yearling bulls
was low. Also, there was a definite
trend toward a delay in initiation of
semen production in previously im-
planted bulls. This reflects the state of
development of the testes and seminif-
erous tubules, which were significantly
reduced in size by DES treatment.

In this series of experiments, the
general trend was for increased fatness,
increased gains, and a retardation of
sexual maturation. This combination of
responses could have some implications
in the production of intact males for
slaughter.
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Steers of Tomorrow—Cutability Plus Quality

W. DEAN FRISCHKNECHT

Beef is the biggest agricultural cash
commodity in the United States, with
slaughter receipts exceeding $10 billion
per year. Beef cattle men, no matter
what segment of this vast and growing
industry they serve, can take pride in
being a part of one of the nation's most
vital businesses.

The four segments of the beef in-
dustry from a marketing standpoint
are (1) the producer, breeder, and
feeder; (2) the packer; (3) the re-
tailer; and (4) the consumer. The re-
tailer is really in the driver's seat be-
cause he knows his product. He knows
what he will buy and what is not ac-
ceptable. Consequently, the retailer
exerts a strong influence on the price
to the consumer and also on the price
to the packer. Each day the consumer
becomes more quality conscious and is
willing to pay a fair price for high
quality beef, providing this beef is not
surrounded by a too thick layer of
wasty fat. USDA Prime, Choice, or
Good have meaning to an increasing
number of consumers.

The retailer, as a merchandiser, must
satisfy the demands of the consumer.
He must present his product at the
greatest possible advantage in order to
assure maximum sales. To merchandise
a product, he must know a great deal
about its composition and quality and
also about its availability and accept-
ability. The retailer knows the kind of
carcass necessary for him to make a
profit, and he therefore relays his de-
mands to the packer.

MR. FRISCHKNECHT is Extension animal sci-
ence specialist, Oregon State University.

In today's competitive marketing
procedures, packers and producers
must become well-informed merchan-
disers. The packer has learned that
carcasses of high cutability are in
greatest demand, providing they are
satisfactory in quality. He is looking
for steers which yield carcasses that are
well muscled and have adequate mar-
bling and finish to get into the desired
grade.

There is a great difference in cut-
ability between carcasses of the same
weight and grade. Work at Oregon
State University has shown a value dif-
ference of $13 per hundredweight be-
tween two carcasses, each grading
Choice. This amounts to a difference
of $78 on 600-pound carcasses. If cattle
producers could correct this variation
in cutability of carcasses by eliminating
the low value carcasses and increasing
the number of high value, it would be
a great step forward for the entire beef
business.

Cutability standards
The four common but separate meas-

ures of cutability used by the federal
meat graders include: (1) the amount
of external fat, (2) the amount of
kidney, pelvic, and heart fat, (3) the
lean as shown in the cross section of
the ribeye, and (4) carcass weight.
USDA cutability grades are designated
as 1, 2, 3, 4, 5. A grade of 1 indicates
a carcass of highest cutability, and
grade 5 indicates a fat, wasty carcass of
low cutability.

As the amount of external fat in-
creases, the percentage of retail cuts
decreases. USDA grade standards say
that a change of one tenth of an inch



in the fat cover over the ribeye will
move a carcass roughly one fourth of a
cutability, or yield grade, higher or
lower. In addition to fat over the out-
side of the rib area, estimates are made
of the fat over the entire carcass as
indicated by the brisket, plate, flank,
cod or udder, inside the round, and
over the rump and hips.

Inside fat around the kidney, pelvic,
and heart region is trimmed from the
carcass at the retail cutting point. A
one percent change in the amount of
this fat will change the carcass ap-
proximately one fifth of a grade higher
or lower.

Cutability indicators
The first two indications of cutability

are in reference to the outside fat and
the inside fat. The third indicator of
cutability gives an indication of the
amount of lean in the carcass. The rib-
eye area provides the most easily ob-
tained measurement of leanness of
carcass, although it is not generally con-
sidered as accurate an indicator of cut-
ability as the trimmed round. An in-
crease in the ribeye area of one square
inch will move the carcass nearly one
third of a cutability grade higher.

Usually, as the carcass weight goes
up, the percentage of retail cuts goes
down. Of course, individual carcasses
prove there are exceptions to this gen-
eral rule, but usually an extra one
hundred pounds of weight on a carcass
will move the carcass down between
one third and one half of a cutability
grade.

Packers should identify these cut-
ability differences and compensate ac-
cordingly in prices to the producer or
feeder. That is, they should pay less
for overfinished and underfinished ani-
mals and they should pay a premium
for those correctly finished and heavily
muscled. If this is done, and the trend

is in that direction, then producers will
alter their breeding and feeding pro-
grams in order to produce more meaty
and correctly finished animals.

Profitability
As the beef cattle business becomes

more competitive, margins smaller, and
market demands more exacting, the
cattle feeder is also becoming more
conscious of gaining ability, cutability,
and factors such as quality that con-
tribute to the profitability of the feeder
cattle. Profitability is the big item of
importance to all who are engaged in
the beef business.

In order for the cattle-feeding in-
dustry to survive and remain profitable
in the face of increasing operating
costs, it has been necessary to apply
sound business management to every
phase of the cattle business. One of the
most important things the cattle feeder
has clone is to establish a detailed
record-keeping system. This has been
so successful that some feeders now
make use of computers. From this ex-
tensive accounting comes many neces-
sary facts and figures. Some of the
most vital information can be used to
determine sources and types of cattle
that result in rapid growth rate, ready
marketability, and, subsequently, the
important item of profit.

Biological efficiency is probably the
most important single economic factor
in the cattle business. The cattle
feeder's records should help him to de-
termine how cattle from different
sources perform for him and also
should help him determine the very day
an animal becomes marketable.

Holding heavy cattle while hoping
for a favorable change in the market
is usually an unprofitable practice,
simply because of the biological ineffi-
ciency of the heavy fat steer. Many
cattle feeders now consider the finished
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steer as perishable as a ripe cantaloupe.
-When the steer is "ripe," it must be
moved. Most Oregon feeders hope to
have their steers get into the Choice
grade before weighing 1,100 pounds.

Selection for cutability
It is possible for stockmen to learn

to select their feeder cattle for ability
to yield a high proportion of lean, red
meat. This selection method for yield or
cutability can be used before putting
cattle into the feedlot. When cattlemen
attempt to make visual appraisals for
cutability of live steers, they should
view these steers from the front, side,
and rear and appraise them for mus-
cling and also for freedom from exces-
sive fat deposits. Steers with high cut-
ability potential stand wide on their feet
and legs and show freedom from loose
hide in the brisket. They show muscling
on the outside of the thigh and also by a
well-developed arm. They are usually
big, strong, growthy cattle.

Such an evaluation method is simple
and rapid, and all beef cattle producers
should take the time and trouble to
visually evaluate cattle and learn to tell
muscling from fat. Cattle of high cut-
ability are usually more efficient, be-
cause it takes less feed to make a pound
of lean than it does to make a pound
of fat. As the animal approaches ma-
turity, the deposition of protein slows
clown and the excess energy is used
for fat.

Emphasis on cutability will make a
difference in the kind of herd bulls that
commercial breeders are going to ask
the purebred breeders to produce for
them. In any beef improvement pro-
gram, major emphasis is on evaluating
bull performance as evidenced by
weight and quality of offspring at
weaning and again at one year of age
and possibly at still a later date for re-
placement cattle. Obtaining carcass in-

formation on progeny is now possible
through several programs, and this is
another method or selection tool which
breeders should be using.

A recent study involving about 100
head of calves in an Oregon herd in-
dicated that the heaviest calf at wean-
ing time was almost 300 pounds heavier
than the lightest calf. The heaviest calf
weighed 650 pounds, the lightest calf
355 pounds, and the herd average was
approximately 500 pounds. Weaning
weight is an expression of mothering
ability, so replacement heifers should
be selected from the heaviest calves.

Oklahoma work
Work at Oklahoma indicates the nu-

trition of the calf before weaning af-
fects its future feedlot performance.
Steers receiving poor nutrition as
calves were 65 pounds lighter after a
10-month feeding period and yielded
28 pounds less lean meat than did calves
properly fed before weaning. This re-
search indicates again the importance
of selecting for high milk-producing
cows.

Participating in performance testing
programs not only provides cattlemen
with the necessary performance data to
sel ect the best bulls and females for
carrying on breeding operations but
also provides cattlemen with a basis for
culling inferior cattle.

Future opportunities
Opportunities abound. Next year

when supersonic transport planes are
put into service, they will have a ton-
mile freight cost which is expected to
be lower than the cost of today's re-
frigerated trucks. This monster of a
plane will allow large beef shipments
out of the United States to places such
as Tokyo, London, and Paris the morn-
ing after orders are received. Any
packer within reach of an airport serv-
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iced by the big transports will be able
to supply buyers anywhere else the big
planes fly, providing freight rates and
other factors are favorable.

So, customers could be almost any-
where in the world. And, of course, so
could competitors.

This is another reason why breeders,
especially, have the responsibility of
supplying this greatest agricultural in-
dustry with seed stock that will make
our cattle truly competitive in tomor-
row's world.

Trends in Feed Storage and Housing for Beef Cattle

MARION 0. MORGAN

The cattle-feeding industry today is
more or less divided into two kinds of
feeders, commercial cattle feeders and
farmer cattle feeders. The commercial
cattle feeder is a larger operator who
specializes in finishing cattle on high-
energy rations. He cannot economically
handle forages or roughages because
of their bulk, and he uses roughages in
the ration just for a filler and to main-
tain stretch on the rumen. He is not
greatly concerned about the quality of
the roughages, since they do not supply
a significant part of the energy and
protein in the ration.

This commercial feeder is vitally con-
cerned about efficiency in converting
grain to beef. He has the latest in grain-
processing equipment to extract the last
bit of efficiency from the grain. He has
excellent feed mill facilities with mix-
ing, grinding, flaking, blending, and
feeding equipment.

Because of the size of his business,
he has some purchasing power; he buys
grain, supplements, and feed additives
at discount prices. He also has some

MR. MORGAN is a representative of the Butler
Manufacturing Company, Kansas City, Mis-
souri,

selling power; he knows when to sell
and how to sell to get the most for his
grade of cattle.

This feeder is a good manager. He
has the management-measuring devices
neeeded for checking accurately his
daily gains and feed conversion. He has
computers to help him keep accurate
records of all costs ; he may have a
nutritionist on his staff, and perhaps
even a veterinarian. This feeder is very
efficient; he reduces feed costs and
overhead costs to the lowest possible
levels with the aid of available tech-
nology.

Today the commercial cattle feeder
dominates the fat-cattle industry. In
1964, 41% of all the cattle fed were
fed by only 5% of the feeders, and
these feeders had feedlots for over
1,000 head. They set the price of
slaughter cattle; they are satisfied with
from 1 to 1i cents per pound profit or
$5 per head. They tend to keep the
market price near their minimum
profitable levels because of the volume
of cattle fed.

The farmer cattle feeder cannot com-
pete with the commercial cattle feeder
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on the same kind of feeding program.
He does not have the computer records,
the most efficient feed-processing equip-
ment, the nutritionist, or the buying or
selling power. He cannot exist on $5
per head profit, and he is at an unfair
disadvantage in high-grain feeding of
slaughter cattle.

Less expensive feed

How can the farmer feeder survive?
How can he make money in the years
ahead? His answer lies in feeding cattle
on the less expensive roughages for
lower cost gains. Most farmers have
an abundance of forages — hay, corn
silage, and the small grains. These can
be used profitably in feeding cattle. The
big feedlots cannot afford to handle
these bulky feeds. They prefer to have
their feeders fed on forages up to a
weight of 700 to 750 pounds. They
know these cattle will make excellent
gains when placed on their high-energy
finishing rations.

The commercial cattle feeder should
be considered a partner rather than a
competitor. He needs the farmer feeder
to grow the cattle, and the farmer
feeder can do the best job of growing
cattle on the less expensive roughages.
Young cattle require some close at-
tention when they are first placed on
feed. The commercial cattle feeder can-
not give the individual attention that is
needed here, and the farmer feeder
can provide this service.

The commercial feeder is willing to
pay a good price for these cattle—
somewhere near his selling price of fat
cattle, and he will pay a premium for
preconditioned cattle that have been
sorted into compatible sizes, dehorned,
taught to eat out of feed bunks, and
given their proper shots to control feed-
lot diseases.

Profit on roughage

Now the question, can you make a
profit growing beef cattle on rough-
ages ? If you have good roughages or
forages, you can. In this kind of feed-
ing program, quality of the forage is
very important. You want from 1.75
to 2 pounds per day gain on all forage,
or forage plus a very small amount of
grain (no more than 1% of body
weight). If the forage is of low quality,
you will not get the gains and feed costs
will rise accordingly. Alfalfa can be
grown in this area, and it is an excellent
forage for growing cattle. It will be of
higher quality if harvested as "hay-
lage," or low-moisture silage, rather
than baled hay.

When alfalfa is allowed to field cure
to the moisture ranges for baled hay,
there is considerable shattering of the
leaves and high leaf loss in the field.
Field losses for baled hay will run 25%
in the best weather. If the crop is
harvested as low-moisture silage at
50% moisture, losses can be reduced to
8% to 10%, and you can save 20%
more of the crop you produce.

The leaves are the best part of the
plant. They are high in TDN and
protein. Seventy percent of the protein
and 70% of the carotene are contained
in the leaf, as well as most of the TDN.
When you lose these, you have lost the
best part of the plant.

When hay is rained on, it loses much
of its feeding value. There is less
weather damage if you harvest the al-
falfa as low-moisture silage. It takes
less time to cure the crop in the field,
so there is less likelihood of the crop
being rained on. If it is rained on, there
is less damage in redrying it down to
50% moisture level than to the baled
hay moisture level.

This higher leaf content haylage, or
low-moisture silage, is better feed and
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will give better gains in a growing
ration than baled hay. A 1965 Min-
nesota feeding trial gave these results
on haylage compared to hay:

Alfalfa
haylage

Alfalfa
hay

Lbs. Lbs.
Initial weight 	 557 557
Final weight 	 739 715
Average daily gain 	 2.17 1.89
Lbs. of grain per day 4.5 4.5
Lbs . of roughage per

day (dry matter)._ 12.0 11.2
Feed per 100 lbs. of

gain (dry matter) 555 592

Note: Daily gains were 15% higher on 8% less
feed per pound of gain.

If haylage is cut at the right stage
of growth, the early bud stage, it will
give 2 pounds a day of gain alone and
result in a very low feed cost per pound
of gain. Haylage should be considered
a high protein feed. It will run from 22
to 24% crude protein when cut at this
stage. It can be used as the protein
source, both in a growing ration and a
finishing ration.

Corn silage

Corn silage is another excellent low-
cost forage to use in the growing of
cattle. It will produce more beef per
acre than grain; about 67% of the
total TDN produced is in the grain and
33% is in the cobs, shucks, and stalks.
This is enough to produce 300 to 350
pounds of beef per acre. Corn silage is
a higher energy feed than haylage, but
it is low in protein and calcium. It can
be supplemented with these two nu-
trients and will give from 11 to 2
pounds per day gain with low cost.
South Dakota State University and
others have shown feed costs of 10 to
11 cents per pound of gain in growing
cattle on corn silage.

A combination of alfalfa haylage and
corn silage makes an excellent growing

ration. Cattle weighing 400 to 700
pounds should gain up to 2 pounds per
day on 10 pounds of alfalfa low-
moisture silage and a full feed of corn
silage. This is a balanced ration; the
10 pounds of high protein haylage will
meet the protein requirement. The
cattle would consume about 13 pounds
of dry matter per day, and this would
require ton of alfalfa and 11 tons of
corn silage to put on 300 pounds of
gain. Haylage is worth about $13 per
ton if baled hay is worth $22.50 per
ton. If regular 70% moisture corn
silage is worth $10 per ton, this 60%
moisture mature corn silage is worth
$13 per ton. Figuring $13 per ton for
the silage, then, the feed costs of this
ration would be 9.8 cents per pound of
gain.

Haylage and high-moisture grain

The farmer feeder also can have
low-cost gains on haylage and high-
moisture grain in growing and finishing
cattle. A good way to feed cattle on this
program is a full feed of haylage and
1% body weight of grain in the grow-
ing phase; then limit the haylage to
10 pounds per day in the finishing
phase, with a full feed of high-moisture
grain. Both Purdue and Illinois investi-
gators have achieved between 2+ and 21
pounds per day gain on their cattle by
using this ration.

Feed costs on this program using
alfalfa and high-moisture corn at $1
per bushel would be 12.1 cents per
pound of gain. Oats, wheat, barley, and
rye also can be used in these growing
rations as low-moisture silage. If these
crops are cut at the proper stage of
growth, they are relatively high in
protein and TDN and make excellent
silage crops for growing cattle.

Oats cut at the boot stage will be
65% TDN and 11% digestible protein.
Today, with some of our new oat va-
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rieties, you can get 8 to 10 tons of low-
moisture silage per acre. This compares
very favorably with alfalfa haylage.

With lower cattle prices and the con-
tinuing trend to large cattle feedlots, we
will see more farm feedlots designed
and built to grow cattle on the less ex-
pensive forages.

One of the efficiencies in favor of the
commercial feeder is feed conversion
by modern feed processing. The farmer
cannot afford to invest in steam or pres-
sure processing, and his finishing costs
are higher. It takes more pounds of
grain to produce a pound of beef for
him than it does for the commercial
feeder with his processing equipment.

Competitive advantage

The use of high-moisture grain has
allowed the farmer to regain a competi-
tive advantage. The same or even better
efficiencies can be achieved with high-
moisture grain as with steam flaking
and pressure cooking. Some significant
advantages have been shown for high-
moisture barley over dry ground barley.
When the barley is harvested at a high
moisture level, there are lower field
losses and the barley is easier to com-
bine. Montana has shown 3.6% lower
field losses and Minnesota had 17%
lower field losses in two years of tests.

Both Montana and Minnesota also
showed significant feeding advantages
for high-moisture barley. In a 1966
Montana feeding trial, the cattle went
on full feed of high-moisture barley
the first day with no ill effects. Those
on dry ground barley were started on
5 pounds of barley and gradually
brought up to a full feed. Even then,
12 out of 35 head went off feed. This
resulted in significantly faster gains in
the early feeding period for the cattle
on high-moisture barley — 1.5 pounds
per day faster gains for the first 28

days and 0.5 pounds per day faster
gain for the second 28 days.

In two years of research at Min-
nesota, investigators reported one-
fourth pound per day faster gains with
8% less feed per pound of gain and a
one cent lower cost per pound with
high-moisture barley.

High-moisture corn has shown from
5 to 12% better conversion over dry
corn in some university tests. Its ad-
vantages are probably even more dra-
matic than those for high-moisture
barley.

The farmer who wants to grow cattle
on roughages and add some degree of
finish with his own grains will continue
to add high-moisture processing in his
feedlots to help him lower feed costs
and make a profit.

In the last few years cow-calf opera-
tors have had lowered margins, and it
has been very difficult to show a profit
on feeder calves. Many of these ranch-
ers have some acreage where they can
produce good forage and small grains.
These farmers and ranchers might con-
sider forage feeding systems to take
weaner calves on up to 700 to 750
pounds. This feeding plan will greatly
improve the profit picture. We will see
more of these systems going into opera-
tion, and feeder calves will be carried
on in the feedlot through the winter
and sold as heavy feeders in the spring.

Improved housing

There is beginning to be a great deal
of interest in improving feeding effi-
ciency through better beef cattle hous-
ing. Even in Arizona and California, it
has been shown that changes in climate
affect cattle gains. Quite often the so-
called "dry-lot" is a mud hole for three
to four months of the year. Wading
around in muddy lots may well double
the maintenance requirement of an ani-
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mal, and gains will suffer as much as
a pound a day.

We know that cattle must have a dry,
comfortable place to lie down. If cattle
are in mud lots, they are stressed; daily
gains go down, and feed efficiency is
also affected. The muddy animal may
be docked as much as $1 per hundred-
weigllt when he goes to slaughter, for
the mud gets on the carcass during
skinning and causes extra handling in
the slaughter operation.

These things have been known for
years, and the cattle feeder has pro-
vided shelter and bedded areas to keep
the cattle comfortable and out of the
mud. Because of the labor involved and
heckling costs, there has been an in-
creasing interest in cattle-confinement
housing that will prevent mud lots, pro-
vide shelter from the elements, and
reduce labor and bedding requirements.

Two types of housing currently are
being used to accomplish these results:
the "cold barn" and the controlled-en-
vironment building. The cold barn may
have one side open, or it may be com-
pletely enclosed and have enough venti-
lation to keep down the mist and fog . It
may have slotted floors or it may have
a concrete floor that is bedded and from
which the manure is removed fre-
quently. The cold barn has only one
attractive feature—it is lower in initial
cost than the controlled environment
building. It does provide some benefits
over outside muddy lots, and many of
these cold-barn confinement systems
will be built in the years ahead.

Controlled environment

There is considerable interest in the
insulated, ventilated , slotted-floor, com-
pletely controlled-environment building
for beef cattle. Some obvious benefits
from such a building are: (1) No bed-
ding is required—some say this will

save from $15 to $20 per animal. (2)
More value is obtained from the
manure by saving the liquid portion,
the portion that contains much of the
nitrogen. This has great value if re-
turned to the fields properly. (3) More
efficient gains—the animals use less
energy for maintenance during cold,
damp weather. Gains may also be more
efficient during the summer months,
for there is a cooling effect from the
evaporation of the liquid under the
slotted floors. (4) Faster gains—abrupt
changes in weather cause slower gains.
In this type of building, there are very
gradual temperature changes, and the
animal will continue to gain in almost
any kind of weather. (5) Fewer fly
problems. (6) Fewer respiratory and
disease problems. (7) Fewer cattle in-
juries and lower death losses. (8) More
cattle housed in the same space-20
square feet per animal. (9) Operator
comfort while feeding, inspecting, and
managing cattle.

Higher costs?

Some proponents of controlled-en-
vironment housing systems say that
savings from the benefits will pay the
higher costs of housing over a period
of time, and there is some evidence that
this is correct.

One hindrance to the growth of this
type of housing is the extremely high
cost of the full basement and poured-in-
place slotted floors. This can amount to
50% or more of the entire cost of the
system.

We are now considering ways to
lower the cost of manure storage, such
as partially slotted floors with outside
holding tanks and oxidation ditches.
When the cost of manure systems is
lowered, the cost of controlled-environ-
ment systems will be more attractive.
More of these systems will be built in
the years ahead.
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Summary of trends

Now, to summarize the trends we
see in feeding beef cattle: (1) The
numbers of large-scale commercial
feeders will continue to grow, with
farmers switching to growing cattle on
roughages; (2) farmers will use high-
moisture grains in growing and finish-
ing cattle; (3) cow-herd operators will
grow out their own feeder calves; (4)
housing will change to confinement to

improve feeding efficiency, with both
cold barns and controlled systems re-
placing outside lots; and (5) the design
of manure pits will be changed to re-
duce foundation costs.

The cattle feeder of the future will
operate on a larger scale and be more
specialized. He will be willing to make
the investments that will allow him to
produce more efficiently.

The Elusive Profits in Finishing Heifers

A. T. RALSTON

The female of the species has been a
contradictory subject since the begin-
ning of time. This may or may not be
justifiable. Certainly, in the production
of finished beef the place of the female
is subject to question under our present
economic conditions.

The statement above is based upon a
recent economic comparison of heifers
and steers finished under conditions
typical to many of Oregon's feedlots.
The objectives of this trial were:
(1) To compare the response of heifers
and steers to varying prefinishing treat-
ments; (2) to determine any sex-treat-
ment interaction; (3) to determine the
carry-over effect of prefinishing treat-
ment upon finishing performance; and
(4) to determine the justifiable spread
in feeder cattle prices for differing
sexes under similar conditions.

DR. RALSTON is professor of animal science
at Oregon State University.

Methods
Sixty steer and sixty heifer calves

of similar quality were randomly as-
signed to one of five prefinishing treat-
ments (Table 1). The calves remained
on the prefinishing treatments until
they reached an average of 625 and 725
pounds for the heifers and steers, re-
spectively. Upon reaching the required
weights, all calves were placed on a
common finishing ration of 74.5%
steam-rolled barley, 10% ground al-
falfa, 10% beet pulp, 5% molasses, and
0.5% trace-mineralized salt.

The steers were implanted with
Synovex S and the heifers were im-
planted with Synovex H at the begin-
ning of the finishing phase of the trial.

Steers were marketed at an average
weight of 1,081 pounds and heifers at
917 pounds. Current market prices
were used in the economic analysis,
realizing that statements made concern-
ing respective values would necessarily
change as any of the prices used tended
to change.
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Table 1.	 Prefinishing Treatment Design

Pen Steers to Pen Heifers to
No. 725 pounds No. 625 pounds

I Corn	 silage	 (ad	 lib.)	 plus	 1%	 of
body weight in chopped alfalfa hay
plus 1% weight in concentrate'

6 Corn	 silage	 (ad lib.)	 plus	 1%	 of
body	 weight	 in	 chopped	 alfalfa
hay plus 1% weight in concentrate

2 Hay cubes (ad lib.) 7 Long alfalfa hay (ad lib.) plus 1%
3 Long alfalfa hay (ad lib.) plus 1% of body weight in concentrate

of body weight in concentrate 8 Hay cubes (ad lib.)
4 Pelleted alfalfa (ad lib.) 9 Pelleted alfalfa (ad lib.)
5 80:20 pellet of alfalfa hay and steam

rolled barley	 (ad lib.)
10 80:20 pellet of alfalfa hay and steam

rolled barley (ad lib.)
Concentrate = 10% cull peas, 15% beet pulp, 5% molasses, and 70% steam-rolled barley,

Results

There were significant differences in
average daily gain (ADG) due to sex,
rations fed, and sex-ration interactions.

Sex. During the prefinishing phase,
when energy intakes were somewhat
limited, the steers gained significantly
faster than the heifers (p < 0.05)
(Table 2). However, during the finish-
ing period, when energy intakes were
unlimited, the steers increased their
advantage in gain over the heifers
(p < 0.01). This might be interpreted
to mean that the prefinishing rations
more closely satisfied maximum-gain
requirements for the heifers than they
did for the steers.

The heifers were slightly more effi-
cient in the prefinishing period but were
less efficient during the finishing period.

The steers spent 132, 108, and 240
days and the heifers 105, 101, and 206
days on the prefinishing, finishing, and
total feed periods, respectively.

Feed costs or cost per pound of gain
are not very meaningful unless the
value of the end product is the same.
In other words, the spread in slaughter
prices must be reflected in both feeder
prices and cost of gain if it is to be used
as an index for feeder prices. Since the
cost of gains for heifers and steers is

quite similar, the spread in feeder
prices must be greater than the spread
in slaughter prices if comparable profits
are to be realized from both sexes.
When all costs and actual returns are
considered, if feeder steers were worth
$28.50 per hundredweight, feeder
heifers were worth $21.40 per hundred-
weight (Table 3).

There were only minor differences in
carcass characteristics. The heifers had
slightly higher marbling scores and
graded slightly higher. However, they
had slightly less back fat and some-
what greater area of ribeye per hun-
dredweight of carcass. Because of
lighter carcasses and the slight ad-
vantage in ribeye area and back fat,
the slaughter value of the heifers
should, no doubt, have been closer to
the steers, but actual returns were used
in this study. This poses the question,
"Do current steer carcasses excel
heifers in dressing percent and cut-out
value enough to warrant the spread in
slaughter prices ?"

Rations. There were significant dif-
ferences in ADG among rations during
the prefinishing period. Ration carry-
over effects were also expressed during
the finishing phase. The major portion
of the differences during the finishing
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phase (when a common ration was fed)
could be attributed to the level of gains
made during the prefinishing period.
Many of the prefinishing gains were in
excess of 1.65 pounds per day. Gains
over 1.65 pounds per day have a de-
pressing effect upon subsequent gains
in the feedlot or on pasture.

The fact that heifers responded
somewhat differently than steers to the
prefinishing rations is hard to explain.
Sex-ration interactions were significant
during all phases of the study.

Greatest overall profits resulted from
the long hay prefinishing ration for the
steers and the 80:20 hay:grain pellet
for the heifers.

Hormones
The use of exogenous hormones to

improve heifer performance and thus
make them more competitive has been
investigated for several years. Melen-
gestrol acetate, an Upjohn and Com-
pany product recently approved by the
Food and Drug Administration, shows
promise and may help to reduce the
difference in profit.

An experiment was conducted com-
paring feedlot performance, carcass

quality, and ovarian activity of heif-
ers treated with melengestrol acetate
(MGA) at two levels (.25 mg. and
.40 mg.), diethylstilbestrol (DES),
Synovex H, and a control of no exog-
enous hormone.

The most rapid gains were made by
heifers fed MGA (Table 4). Heifers
fed .25 milligrams of MGA gained
significantly faster (p < .10) than the
controls or the DES groups. Heifers
fed .40 milligrams of MGA and im-
planted with Synovex H gained sig-
nificantly faster than the controls. The
feed required per unit of gain also
favored the MGA-fed heifers. Al-
though most carcass characteristics
were quite similar, the MGA-treated
heifers carried significantly more mar-
bling than heifers treated with Synovex
H or DES. This occurred without an
increase in backf at.

The ovaries of the MGA-treated
heifers were slightly heavier and the
size of the largest follicle was larger
than in the other treatments. The
estrogenic activity of the ovaries was
significantly (p < .01) greater for
the MGA heifers than for all other
treatments. Synovex H heifers showed

Table 4. Effects of Hormonal Treatment on Feedlot Performance
and Carcass Characteristics

Treatment'

Control
.25 mg.
MGA

.40 mg.
MGA Synovex H DES

Number of animals 	 20 19 19 19 20
Average daily gain (lbs.) 2.57' 2.93' 2.79" 2.77" 2.665c
Backf at	 (in.)	 	 .46 .54 .56 .53 .56
Ribeye area (sq. in.) 	 11.7 11.6 12.2 12.1 12.1
Marbling	 score' 	 15.6' 16.2' 16.6' 14.0' 14.4'
Carcass	 grade' 	 17.0 172 16.6 16.5 16.6
Feed efficiency, lb of

feed/lb.gain	 	 7.43 6.93 7.02 7.13 7.28

Treatment means on the same line with differing superscripts are significantly different (p < .10).
12 = small, 15 = modest, 17 = choice.
14 = good, 18 = moderate, 20 = prime.
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significantly greater estrogenic activity
than DES, which was in turn signifi-
cantly greater than the controls. Heifer
uterine weights were not correlated
with ovarian activity.

The .40-milligram level of MGA re-
sulted in almost complete estrus con-
trol, with only one active corpus luteum
observed. The corpora lutea of the
other treatments were 8, 15, 16, and 16
for the .25 milligram MGA, control,
DES, and Synovex H groups, respec-
tively.

In a previous trial these same hor-
monal treatments had no effect upon

feedlot performance or carcass quality
with pregnant heifers.

Summary

Under present pricing conditions,
the spread between steer and heifer
feeders may not be great enough for
the feeder to realize similar profits.
There is also some question as to justi-
fication of the variation in slaughter
prices between steers and heifers.

Melengestrol acetate shows promise
in making heifers more profitable to
the feeder. However, MGA, Synovex
H, or DES seems to be ineffective on
pregnant females.

The Beef Improvement Federation

CLARENCE BURCH

Beef cattle day at Oregon State Uni-
versity gives us an opportunity to hear
about new research and results of ex-
periments and gives us data and in-
formation to assist in increasing ef-
ficiency and income from our beef
cattle operations. Research, records,
and the computer age are here to stay,
and they are a must in the beef cattle
business—today, as in the future.

Performance testing and carcass
evaluation have revolutionized the cattle
industry, and they have brought about
the biggest change since the English
breeds replaced longhorns.

Weighing or testing animals does not
necessarily make them better. However,
there are some superior animals in all

MR. BURCH is president of the Beef Im-
provement Federation, Millcreek, Oklahoma.

breeds and, if you believe in genetics
and have a breeding program, you can
improve your cattle faster and more
economically by performance and
progeny testing than in any other way.

Today, I represent one of the histori-
cal organizations of the beef industry—
The Beef Improvement Federation.
The purpose of this organization is to
increase the confidence of the beef in-
dustry in the economic potentials of
performance testing and carcass evalua-
tion.

The BIF is not an overnight organi-
zation. For the past two decades a
number of cattle producers have been
performance testing and state and na-
tional organizations have been keep-
ing performance and progeny records.
However, breed associations, state or-
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ganizations, and environmental differ-
ences made it advisable to coordinate
all performance data under one organi-
zation for the benefit of the entire beef
industry.

In January 1967, a national meeting
was called in Denver by Performance
Registry International for all segments
of the beef industry interested in the
economic potentials of performance
testing. An ad hoc committee, with Dr.
Frank Baker, Head of the Animal Sci-
ence Department of the University of
Nebraska, as chairman, was instructed
to draw up the constitution and bylaws
of a coordinating organization. One
year later (January 1968) at Denver,
the ad hoc committee's recommenda-
tions were accepted. Thirty-eight state
beef cattle improvement associations
(BCIA's), the national breed associa-
tions, PRI, and other beef organiza-
tions interested in performance joined
together in the Beef Improvement Fed-
eration.

Democratic organization
The democratic way in which BIF

was organized is one of the most im-
portant steps taken by this organiza-
tion. The fact that all organizations
interested in performance testing joined
together for a greater effort in the beef
industry is history in the making. The
members of the board and the 60 men
and women serving on the committees
will re-evaluate and update available
information and use any new resources
to develop the type of breeding animals
that are necessary to make the cattle
business more economical for the pro-
ducer, feeder, and processor and still
give the consumer the kind of beef he
desires.

Bylaw 2, quoted below, describes the
purpose of the Beef Improvement
Federation.

Sec. 1. Uniformity. To work for es-
tablishment of accurate and
uniform procedures for meas-
uring and recording data con-
cerning the performance of
beef cattle which may be used
by participating organizations.

Sec. 2 Development. To assist mem-
ber organizations and/or their
affiliates in developing their in-
dividual programs consistent
with the needs of their mem-
bers and the common goal of
all record-keeping programs.

Sec. 3. Cooperation. To develop co-
operation among all segments
of the beef industry in com-
pilation and utilization of per-
formance records to improve
efficiency in the production of
beef.

Sec. 4. Education. To encourage
members to develop educational
programs emphasizing the use
and interpretation of perform-
ance data in improving the
efficiency of beef production.

Sec. 5. Confidence. To develop in-
creased confidence of the beef
industry in the economic po-
tential of performance testing.

The Beef Improvement Federation
does not process records. PRI, breed
associations, some state universities,
and private organizations are process-
ing records, including those of regis-
tered, commercial, and cross-bred
herds; therefore, it is not difficult to
get computer records on individual
operations.

Sixty men and women have been
appointed to serve on committes and
sub-committees of BIF, which has the
authority to use talent and research
from any and all of the cooperating
organizations. More talent, more re-
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search data, and more experimental
information are available to BIF than
to any organization in the history of
beef cattle.

Registered ancestors and family-
name pedigrees are important, but now
and in the future, we are going to in-
clude performance and carcass data in-
formation for all breeds in our pedi-
grees. The performance testing pro-
gram has given the registered seed
stockman and the commercial beef pro-
ducer a common ground of direct in-
terest.

It has been my pleasure to visit a
number of ranch operations repre-
senting all breeds. Not one ranch that
is using a performance and progeny
testing program has failed to show im-
provement. I believe genetics and man-
agement go hand-in-hand — approxi-
mately 50% genetics and 50% manage-
ment should be given credit for a good
performance testing program.

Animal science research departments
of state universities, the Extension

Service, and the USDA set up the basic
principles and goals of performance
testing. These principles have been
pretty well established for the past 15
years, but adjustments should be made
as research indicates. If Henry Ford
had waited until he had built a perfect
car, or the one we have today, we
would still be riding a horse across
country.

No organization or program has
more whole-hearted support from the
farm and livestock journals than per-
formance testing and the Beef Im-
provement Federation.

Research departments of univer-
sities and experiment stations have a
good friend and salesman in the Beef
Improvement Federation. This organi-
zation takes your research and puts it
into practical every-day programs. In
other words, we verify your work in a
nonprofit organization which has no
breed favoritism and no ax to grind—
just plain facts and records to tell
the story.
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