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THE TEXAS TECH CENTER AT AMARILLO 

Anson R. Bertrand 

Much is being written and said about the alleged diminishing role and 
importance of Agriculture. This attitude is incompatible with the facts. 
It is my opinion that Agriculture is more important now than at any time 
in the history of w.ankind. Human population continues to grow at un
acceptable rates, the land area for agricultural production continues to 
decrease, management responsibility for the production of agricultural 
commodities is concentrated in fewer and fewer hands, and agri-business 
is constantly increasing in complexity. All these changes have not in 
any way decreased the dependency of mankind on agriculture to provide 
food and fiber required to sustain life. 

It is my unalterable opinion that our agricultural research and edu
cational institutions and the scientists that occupy them hold a special 
public trust since they are the sources and the keepers of scientific and 
technical knowledge of the nature of the soil that supports us and of the 
crops that people and animals eat. Agricultural scientists know how to 
integrate and manage the soil, plant, and animal resources to produce 
abundant food and fiber. They know the complications of getting the food 
from the farms and ranches to the citizens' table; how to detect and 
combat the ever-present threat of disastrous invasion from the insect 
world; and how to defeat the lurking menace of plant and animal diseases. 

The Texas Tech Center at Amarillo is a unique and valuable segment 
of the research and educational machinery of this nation. It has made and 
will .continue to make significant c6ntributions. The year 1971 was a banner 
year for the Cente·r. Its designation as a University Center greatly en
larged its scope of activity and its opportunities for significant contri
bution to knowledge and education. 

Several courses in Animal Science and in Agronomy were taught at the 
Center, thus providing an opportunity for commuting students to increase 
their knowledge and earn ·credit toward advanced degrees. 

Th~ough the · generosity of the rexas Cattle Feeders Association and 
the Ross Machinery Corporation, steam flaking equipment was acequired for 
the Center. This and other new equipment have provided new avenues of 
research in Animal Nutrition and Animal Management. 

I would like to take this opportunity to thank all those who have helped 
to make the Texas Tech Center at Amarillo an outstanding facility in which 
we can all take pride. Special thanks are due the trustees of the Killgore 
Foundation as well as the many companies and individuals who have helped 
develop the Center to its present level of excellence. 

The administration and faculty of Texas Tech University are dedicated 
to making the Texas Tech Center at Amarillo an even more significant unit 
for research and education. ·With the help and support of our friends in 
Agriculture we will succeed. 
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MAXIMIZING REPRODUCTIVE PERFORMANCE 

C. .K. Vincent* 

-Of a 11 the· factors affecting commerci a·1 cow herd profits, the 
percentage of calf crop weaned is the -most important. · If a cattle
man sells his weaned calves for an average of $140 per head (assum
ing a 400 lb. calf at 35¢ per lb.) and has a 90% calf crop, each 
cow grosses $126, but for each 10 percent drop in calf crop there 

' is : an ·additional loss of $14 per tow in ·the breeding herd. You are 
fbrtunate in . this .. area to have high . calf crops, as we in the -Gulf 
Coast Region - ave~age weahing 0~1y · around 75 calves per 100 cows bred, 
However; ,.with ." increasing yearly cow costs;. presently $85 to $100, it 
becomes ,even more important to maximize ·. the number ·of fast-gaining 
quality calves at weaning. · ~-

l was asked to review some of the factors affecting calving 
percentages and discuss future . procedures which may be. avai 1 able 
in the 1970 1 s. 

Factors Affecting Calf Crop 

Breeding 

A cow should reach puberty early, calve easily, be highly fer
tile; adapted to the area; .have longevity, and possess the genetic 
capacity _, and ~mothering . abi -1 ity to .produce .a' fast~growj ng qua)i ty 
calL ·. However, research -. studies -. ind-icate that the herit~bility of 
reproduetive ·trajts is· very low. Also, selection pressure is limit
ed in the -cow ·herd because of .the problem of maintaining herd size. 
Crossbreeding .i.s ,_ a toohavailable to the· breeder ·which allows him . 
to. select .· for ·complementary traits of different ·breeds and to capi
talize on hybrid vigor in reproductive and -maternal traits. In our 
region, Brahman crossbred cows increase the calf crop weaned 10 to 
15% above straightbred cows of British or Brahman breeding. However, 
the greatest improvement in calf crops depends upon better management. 

Nutrition 

·- We are well aware that .inadequate· nutrition decreases -reproduc
tive performance in beef cattle. Deficiencies in energy and protein, 

*Associate Professor, Department of Animal Science, Louisiana 
State University. Presented at the Performance Testing Field Day, 
Texas Tech University Research Center, Killgore Beef Cattle Center, 
Pantex, Texas. March 25, 1971. 



Vitamin A, phosphorus and trace minerals often cause reduced calf 
crops. Replacement heifers should be grown out properly, in order 
to get them to cycle and conceive early in the breeding season. 
Heifers should have sufficient size (at least 600 lb.) when bred, 
if they are to calve as 2-year-olds . After calving, cows nursing 
calves require approximately twice as much TON as pregnant cows. 
Younger cows in the herd need better nutritional care than older 
cows, since they require additional TON for growth. 

Disease 

Outbreaks of diseases affecting reproduction such as brucellosis, 
trichomoniasis, leptospirosis, vibriosis, infectious vaginitis and 
several other contagious diseases (IBR, BVO) can play havoc with 
calf crops. For a prevention program replacement heifers and the 
cow herd should be placed on a routine vaccination program pre
scribed by special i sts in your area. Replacement animals should 
come from herds which are known to be free of reproductive and 
other contagious diseases. All new animals should be isolated from 
the breeding herd for at least 30 days. 

Herd Management 

The choice of the breeding season depends upon many factors 
(weather, facilities, nutritional program, labor, market, etc . ). 
Regardless of the selected breeding season, make it short, prefer
ably less than 75 days. This will enable the cattleman to better 
control the nutritional management of his cow herd. Fertility
check all herd bulls prior to the breeding season. Replacement 
heifers should be bred about a month before the regular breeding 
season, since first-calf heifers have a longer post-partum interval 
after calving. The cow herd should be observed often during the 
breeding season to detect any breeding problems. Pregnancy-
check all cows after the breeding season and cull open cows . At 
time of calving, watch for calving problems. A little extra care 
at this time can save several calves. 

Possible Procedures for the 1970's 

Induced Fertility in Prepuberal Heifers 

With the selection of larger, later-maturing cattle and in
creasing yearly cow costs, it may become important in induce fertil
ity at an earlier age in order to get replacement heifers bred before 
the regular breeding season. Several recent studies at various lo
cations have shown some success in this area. They have usually 
used progestins (similar to those in estrous cycle control programs) 
and gonadotropins to stimulate estrus and ovulation. Fertility has 
been somewhat low, but with continued refinements in hormone appli
cations, successful methods will likely be devised to induce earlier 
fertility . 
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Estrus and Ovulation Control 

Estrous cycle control is essential for extensive use of 
artificial insemination and multiple birth programs in beef cattle 
production. A successful estrous cycle control program means that 
all cows should be in estrus -within the first 3 days of the breed
ing season with at least 60% conceiving -at first service. Also, 
the method of administration of the synchronizing compounds must 
be simple and economical. Considerable progress has been made in 
synchronizing estrus but one of the main problems has been low 
fertility at the synchronized estrus. 

Recent research with several types of implants containing po
tent synthetic progestins looks encouraging. In preliminary studies 
at Louisiana State .University, small implants were placed in the 
ears of lactating cows followed by an injection of 5 mg estradiol 
valerate. Nine days later the implants were removed and 92% of the 
cows exhibited estrus in a 6-day A.I. period and 56% conceived on 
first service. Similar results have been observed in heifers by 
other workers. Additional work is underway to determine dose levels 
and proper combinations of drugs necessary for good synchronization 
with subsequent high fertility. In the future, it may be possible 
to also control the time of ovulation so that all cows could be 
bred on a given day. 

Sex Control 

Control of the sex of offspring could be a tremendous advantage 
to the beef industry. For example, steers could be produced for the 
feedlots from cows inseminated with male-determining sperm cells, 
while replacement heifers could be obtained with sperm containing 
only female components. Several methods of separating sperm cells 
into male and female fractions have been attempted, but the few 
successes reported have not been consistently duplicated. Most of 
the mechanical procedures used to separate sperm cells have reduced 
their fertilizing capacity to a low level. With increased study of 
the sperm cell, significant break-throughs on sex control may be 
forthcoming. 

Multiple Births 

Studies indicate that twinning rates at 25% or higher are possi
ble. During the last 3 years, research has been conducted at Louisiana 
State University and results of one of the trials are shown in table 1. 
Armour's FSH-P was injected either once or twice daily for 5 days during 
the latter part of the estrous cycle in 93 cows at total dose levels 
ranging from 6.25 to 15 mg. The cows also received daily injections 
of a progestin to inhibit estrus during treatment. 
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Forty-eight of 93 cows (52%) treated with FSH-P calved from 
the first breeding with 25% having multiple births. There were 
10 sets of twins and two sets of triplets for a total of 62 
calves from 48 cows (129% calving rate). Cows receiving the 
highest levels of FSH had the highest calving rates. The wean
ing weights of single calves averaged 450 pounds compared to 
331 pounds for calves reared as twins, but the combined calf 
weight per cow rearing twiris averaged 212 pounds more than that 
of cows rearing singles. However, induced twinning is still on 
the research level because of the problems of estrous cycle con
trol, low conception rates and high labor costs. 

TABLE 1. INFLUENCE OF GONADOTROPIN TREATMENTS ON MULTIPLE 
BIRTH PRODUCTION 

Cows Calving rate of: 
Treatment No. Calvin~ No. calves born as : Cows Cows 

grOUES Cows ~o. ~ Sing1es Twins TriE1ets Tota1 bred calving 

Control 26 17 65% 17 17 65% 100% 
Synchro-

nized 26 12 46% 12 12 46% 100% 
FSH-P 
treated 93 48 52% 36 20 6 62 67% 129% 

Egg TransElants 

Another possible method of producing multiple births is by 
egg transplants. Recent studies in England show a high percentage 
of twins by surgically adding two eggs, one to each uterine horn, 
to unmated recipients. The eggs have also been transplanted non
surgical ly into the uterus with an insemination pipette. However, 
conception rates have been low. At Louisiana State University in 
1968, 30 eggs were transferred to 15 cows by nonsurgical methods 
and two cows calved, producing single births. Four additional 
transplants were made in 1969 and one heifer conceived, producing 
triplets. It may become practical to produce twins by adding an 
embryo nonsurgically to the uterine horn of an animal bred 4 to 7 
days earlier. With egg transplants, both the number and genetic 
makeup of offspring could be more precisely controlled. 

Controlled Calving Date 

With the advent of multiple births, it may become necessary 
to control the time of calving to save small and weak calves. 
Adams and Wagner (Biol. Reprod. 3:223, 1970) at Iowa State Uni
versity recently reported successful induction of labor and 
parturition in 46 to 54 cows within 72 hours after treatment 
with 20 mg dexamethasone, a synthetic corticosteriod. Many of 
the cows had retained placentas and endometritis, but simultaneous 
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administration of progestin reduced the severity of this problem. 

Decreased Calving Interval 

Inadequate nutrition and heavy lactation prolong postpartum 
estrus. This will become an even greater problem with cows nursing 
twins. At the present time, we are comparing early weaning of 
calves and induction of estrus with hormones as possible methods 
of decreasing calving interva1s. 

In conclusion, the importance of maximizing percentage calf 
crop cannot be over-emphasized. I feel that the research now under
way will keep the cow-calf operation a profitable enterprise in the 
1970's. 
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Introduction 

Texas Tech University Center at Amarillo 
Pantex, Texas 79069 

Res. Series, AS:71-2 
Apri 1 , 1971 

PERFORMANCE RESPONSE OF FEEDLOT HEIFERS TO CERTAIN 
GROWTH STIMULANTS 

K. R. Hansen* 

The use of growth stimulants has become common place in the feeding 
industry. In most feedlots it is a routine part of the initial program 
to implant all animals with some hormonal growth stimulant and in most 
cases they are included in the ration composition. This study was under
taken to determine the differences in performance response which might 
exist between two such stimulants (1) diethylstilbestrol and (2) Rapigain-1 
which in the prescribed dosages provides 120 mg testosterone and 24 mg 
diethylstilbestrol. 

Procedure 

Sixty-two yearling heifers weighing 563 pounds were allotted to three 
treatments: (1) control, no implant (2) 24 mg diethlstilbestrol implant 
and (3) Rapigain-1 implant. The heifers were self fed for 122 days a 
ration composed of: 83.9% milo, 10.0% cane hay, 4.3% cottonseed meal, 
0.7% urea, 0.1 % sulfur, 0.5% calcium carbonate and 0.5% trace mineral 
salt with aureomycin and vitamin A added at 3.5 mg and 2000 lU/lb. of 
ration, respectively. 

Results 

Performance and carcass data are presented in Table 1. Average 
daily gain on a live basis was 14% higher for the Rapigain-1 and 10% 
higher for the diethylstilbestrol than the control. The same relative 
differences existed when gain was considered on the basis of carcass 
weight using 55 as the initial dressing percent. 

*Texas Tech University Center at Amarillo, Pantex, Texas. 
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Table l. GROWTH STIMULANT STUDY SUMMARY OF PERFORMANCE AND CARCASS 
CHARACTERISTICS. 

TREATMENT1 

Characteristic Control Diethylstilbestrol Rapigain-1 

Number head 19 21 22 
A. D. G. 2.53 2.78 2.88 
In i t • wt • , l b . 563.4 552.9 572.4 
Final wt., lb. 872.7 890.2 921 .8 
Carcass wt., lb. 553.3 567.0 586.5 
Dressing percent2

3 63.4 63.7 63.6 
Carcass A. D. G. 1.99 2 .16 2.24 
Percent choice 63 .2 81.0 59.1 
Liver abscesses 0 2 l 

1Diethylstilbestrol was implanted at 24mg/head. Rapigain-1 implant 
provided 120 mg testosterone and 24 mg diethylstilbestrol. 

2Dressing percentages were determined using warm carcass weights. 
3carcass A. D. G. was determined using an initial dressing percentage 
of 55. 

Dressing percentages and liver abscesses were unaffected by treatment. 
Grade, however, favored the diethylstilbestrol treatment by a considerable 
margin over the control and Rapigain-1. The Rapigain-1 treatment, possi
bly due to the combination of hormones, represented the lowest percentage 
of choice heifers, however this difference was not significantly lower 
than the control. 

Acknowledgement 

The diethylstilbestrol and Rapigain-1 implants were furnished by 
Pfizer, Inc., Terre Haute , Indiana, and E. R. Squibb and Sons, Inc., 
New York, New York, respectively . 
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Introduction 

Texas Tech University Center at Amarillo 
Pantex, Texas 79069 

Res. Series, AS :71-4 
May, 1971 

NEW CONCEPTS IN PERFORMANCE TESTI NG 

K. R. Hansen and C. B. Ramsey* 

The objectives of Central Testing are as follows: 

1. To evaluate the total genetic potential for growth. 
2. To evaluate individuals on the basis of the most economical 

traits, which are most easily affected by and improved through 
selection. 

3. To provide a basis for comparison between individuals that is 
accurate to the highest degree possible within the limits of 
varying pre-test environments. 

The Central Test Station can provide a valuable service to the pure
bred breeder by providing a common environment and an adequate nutritional 
level for expression of TOTAL genetic potenti al. The bull, which repre
sents 50% of each calf crop, is actually the basis of the beef cattle in
dustry and without improvement at this level , there can be none above it. 
Although the industry has made tremendous strides in management, nutrition 
and other areas, the basic product has been improved very little over the 
past 20 years. Several reasons for the slow progress exist: · (1) Tools 
with which to make valid evaluations were lacking; (2) Scientific know
ledge of growth patterns, breeding systems, physiological changes, and 
many other factors affecting beef cattle is relatively recent; (3) The 
long generation interval and (4) A lack of communication between the vari
ous segments of the industry. The purebred breeder, although he seldom 
sees the results of his work after the sale of a bull, should be concerned 
and knowledgeable about the industry of which he is only a small part. At 
all times he should be a leader in industry's development and progress. 

To be a breeder, the breeder must be able to do a more efficient job 
of breeding and selecting than he has ever done in the past. Two specific 
factors are important in the final product: (1) Growth from birth to 
slaughter and (2) The composition of that growth. 

Growth 

Because of varying pre-test environments, 140-day A.D.G. has been 
neither an accurate nor a reliable measure of an animal's total growth 

*Texas Tech University Center at Amarillo, Pantex, Texas and Animal 
Science Department, Texas Tech University , Lubbock. 
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potential. In most cases, it represents less than 30% of the lifetime 
growth of the animal (Table 1). The lifetime A.D.G., during three periods , 
birth to weaning, post weaning-pre-test and test, in table 1 represents 
three Hereford ·bulls in the 1970-71 PanTech Test. Bull 11A11 followed close
ly the average growth curve (x) of all Hereford bulls in both the 1969-70 
and 1970-71 tests . . The growth of bull 11 B11

, for an unknown reason, was 
severely depressed for the period following weaning and prior to test caus
ing him to compensate upwards during the 140-day gain test. Bull 11 C11 com
pensated downward during the gain test as a result of almost a 3.0 pound a 
day gain during the pre-test, post weaning period. When all of this infor
mation is considered, it is extremely difficult to pick the bull with the 
greatest potential for gain . Compensatory gain has been recognized and 
attempts have been made to lessen its effect on the 140-day gain test . In 
an attempt to equalize the animals prior to the test period, the program 
most utilized is a 21-day adjustment period. However, it is practically 
impossible to correct in 21 days what has taken 200 to 350 days to develop . 
Therefore, compensatory gain should be considered and adjustments made to 
give as accurate a measure as possible of the total genetic growth poten
tial of the individual. The criterion that will best measure this is the 
adjusted 365-day weight . 

Adj. 365-day weight= Firial test weight - Actual weaning wefght 
Number of days between weights 
X 160 +Adj. ~05 day wei ght 

In using this formula to evaluate total growth potential, all phases 
of the animal's growth are considered. By using the 365-day wei ght, we 
have not eliminated compensatory gain; we have instead used the time spent 
at the test station to allow the individuals to compensate for their pre
test ~nvironment,_then measured total growth. Bulls B and C are consis
tently below the x for weaning weight, weight per day of age and adjusted 
yearling weight and similar to each other in all traits except average 
daily gain (table 1). Bull A, however, is consistently higher in his 
performance, which is reflected in the highest adjusted 365-day wei ght. 

Composition of Growth 

The composition of growth , in this case, refers to the criteria by 
which we measure the value of the final product - MEAT. Carcass traits 
are highly heritable and, if measured and selected, these traits may be 
improved more readily than any of the other economically si gnificant 
traits. Fat thickness is among those traits which we are able to measure 
accurately and with little expense by the use of ultrasonic equipment 
(Sonoray). Zinn (1970), reporting findings by other researchers, indi
cated that fat accounted for more of the variation in percentage of bone
less steak and roast meat than any other single variable studied . 

Fat deposition patterns and their importance in selecting breeding 
animals were discussed by Ramsey (1971), who reported a decrease in re
tail carcass value of $6 . 79 for each 0.1-inch increase in fat thickness 
over the ribeye when comparing 630 lb. carcasses having fat thicknesses 
between 0.4 and 1.0 inch. 
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Studies reviewed by Ramsey (1971) reported that, when related bulls, 
steers and heifers were treated alike after weaning, heifers had more than 
twice as much fat over the ribeye as bulls and steers about 1 .5 times as 
much fat as bulls. Thus, selection for fat at the bull level must be at 
a point approximately two-thirds of the amount desired in the steer. At 
the present time in the High Plains, packers are slaughtering about 13% 
yield grade 2, 65% yield grade 3, and 22% yield grade 4 cattle. There
fore, in order to progress, a goal of producing yield grade 2 (50.1-52.3% 
of carcass weight in boneless, closely trimmed, retail cuts from round, 
loin, rib and chuck) has been established . To do this, we must select 
sires with no more than 0.035 inch/cwt fat. Then, his steers would have 
0.52 inch at 1,000 pounds (0.035 x 1.5 x 10 - 0.52 inch at 1,000 pounds) 
which with all other factors being normal (625 lb. carcass, 12.5-square 
inch ribeye, 3.5% kidney, heart and pelvic fat) will place this carcass 
within our goal. 

Table 1. PERFORMANCE AND FAT THICKNESS OVER THE RIBEYE OF 
THREE BULLS IN THE 1970-71 TEST AND THE AVERAGE OF ALL 
HEREFORD BULLS IN THE 1969-70 and 1970-71 TESTS 

Characteristic Bull A Bull B Bull C 

Adj. 205-day wt., lb. 546 498 480 

Average daily gain, 1 b. 2.88 3.42 1. 91 

Wt./day of age, lb. 2.60 2.41 2.36 

Adj . 365-day wt., lb. 954 882 865 

Average daily gain 
Birth to weaning, lb. 2.32 2.09 2.00 
Pre-test, .lb. 2 .17 1.24 2.90 
Test, lb. 2.88 3.42 1. 91 

Fat, in. 0.35 0.39 0.39 

Fat/cwt. 0.029 0.035 0.032 

Literature Cited 

-x 

536 

2.75 

2.50 

919 

2.27 
1.96 
2.75 

0.37 

0.033 

Ramsey, C. B. 1971 . Evaluation of breeding animals for meatiness. Texas 
Tech University. !CASALS Sp. Rpt. No. 44:19. 

Zinn, D. W. 1970. Carcass cut-out and its value. Texas Tech University. 
!CASALS Sp. Rpt. No. 31:16 . 
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Texas Tech University Center at Amarillo 
Pantex, Texas 79069 

Res. Series, AS:71-5 
August, 1971 

SODIUM LEVELS IN BEEF CATTLE FINISHING RATIONS AS RELATED 
TO PERFORMANCE AND CONCENTRATION IN FEEDLOT SOLID-WASTE 

R. H. Klett, K. R. Hansen and L. B. Sherrod* 

Introduction 

Sodium (Na) is considered a macro-element in the nutrition of animals 
and is necessary for the proper functioning of many major systems in the 
body, however, its exact requirements have not been established since 
most research has focused on the value of salt in the diet. The N.R.C. 
(1970) recommends salt levels of 0.25% added to feedlot rations. A com
mon practice in feeding ruminants is to add 0.5% salt to rations. 

Recent expansion of the feedlot industry within the Texas High Plains 
coupled with the urgency to comply with newly established state and fed
eral laws dealing with pollution ,has brought a need for reducing components 
of solid-waste materials from feedlots that might contaminate underground 
water supplies or adversely affect soil or plants when used as a fertili
zer. This has resulted in a re-evaluation of a number of feeding and 
management practices associated with nutrition of feedlot cattle and sub
sequent use of the solid-waste materials. 

Objectives in the present study were to relate sodium levels in beef 
cattle finishing rations to animal performance and concentration in feed
lot solid-waste. 

Experimental Procedure 

One-hundred-eight steers were divided into weight groups and randomly 
assigned to the following salt (NaCl) levels. 

Treatments Salt Level, % 

1 1.00 
2 0.50 
3 0.25 
4 0.125 
5 0.0625 
6 0.0000 

Three replications of six steers each were fed the above rations for a 
165-day finishing period. Salt levels were incorporated into the rations 
by replacing an equal portion of milo. Ingredient and chemical composi
tion of the rations are given in table 1. 

*Texas Tech University Center at Amarillo, Pantex, Texas. 
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All steers used in the trial were individually identified, implanted 
with 24 mg of diethylstibestrol, given routine vaccinations, individually 
weighed and allotted to treatments after a 21 day adjustment period. 
Animal performance was measured by individual 28 day weights, feed con
sumption and feed conversion by pens. Carcass characteristics including 
dressing percent, backfat -thickness, marbling score, carcass weight, con
formation score, abscessed livers, and carcass grades were recorded for 
each animal. 

Sodium accumulation in the solid-waste material was ascertained from 
periodic samples taken in the feedlot with a coring device. Lots used in 
the trial were concrete surfaced which prevented percolation of materials 
into the soil and provided an accounting of Na accumulation in relation 
to intake and excretion by the steers. 

TABLE 1 . BASAL EXPERIMENTAL RATION 

Item Percent 

Ingredient composition 
Dry rolled mile 
Cottonseed hulls 
Cottonseed meal 
Urea 
Sulfur 
c co 
Sglt3a 
Vitamin Ab 
Antibioticsc 

Chemical composition 
Dry matter 
Composition of dry matter 

Crude protein 
Crude fiber 
Ether extract 
Nitrogen-free extract 
Ash 
Organic matter 

86.50 
7.50 
4.30 
0.70 
0.10 
0.50 

1.0-0.0 
+ 
+ 

87.98 

13 .16 
5.23 
2.65 

76 .81 
2. 16 

97.85 

asalt levels in rations 1 through 6 were 1.0%, 0.5%, 0.25%, 0.125%, 
0.0625% and 0.0000%, respectively and was added to each ration by 
replacing an equal portion of milo. 

bvitamin A added to provide 40,000 IU per head daily. 

cAntibiotics included to provide 70 mg per head daily. 
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Results 

Feedlot performance and carcass data are presented in table 2. Sodium 
concentration when fed as NaCl in steer finishing rations at 1.0, 0.5, 0.25, 
0.125, 0.0625, and 0.00% did not significantly affect average daily gain, 
feed intake or carcass traits . There was a tendency for reduced gains in 
treatment 1 when salt was added at 1.0% of the diet. This was not related 
to ration intake, but was associated with a significantly (P<.05) poorer 
feed conversion than in treatments 2 through 6. Data are not available 
to show physiological responses to salt levels of 1.0% or less. It is 
assumed that the reduced performance in treatment 1 was related to animal 
variations. Nelson et al (1955) indicated that rations containing up to 
6.0% NaCl were not detrTiiiental to range cattle, but was effective in limiting 

TABLE 2. EFFECT OF ADDED SODIUM ON THE PERFORMANCE OF FINISHING 
STEERS 

Treatment 
% Sa 1 t (NaCl) 

No. head 
In i ti al wt . , 1 b • 
Fina 1 wt. , 1 b. 
Days on feed 
A.D.G., lb. 
Avg. daily feed, lb. 
Feed conversion; lb. 
Warm care. wt . , lb. 
Dressing perce~t 
Marbling score 
Conformation score2 

2 Carcass grade, 24 hr. 
.Fat thickness, in. 
Fat/cwt, in. 
Liver abscesses 

1 2 3 4 5 
1.0 0.5 0.25 0 .125 0.0625 

18 18 18 18 18 
601.7 594.4 593 .3 586.6 593 . 2 
959.4 989.9 1004.7 976.6 989.2 
165.3 165.3 165.3 165.3 165.3 

2.17 2.39 2.49 2.37 2.39 
20.4 20.4 b 20.6 b 20.8 b 20 .5 b 
9.40a 8.54 8.27 8.8la, 8.59 

615.9 631.3 649.4 626.7 636 .9 
64.2 63.8 64.6 64.2 64.4 
5.4 5~5 5.1 5.0 5.6 

14.8 15.4 15.2 15.2 15.1 
12.4 12.3 12.0 11.8 12.5 
0.57 0.50 0.64 0.58 0.59 
0.093 0.080 0.099 0.093 0.093 
4 2 3 5 4 

6 
0 

18 
596.3 

1000 .2 
165.3 

2.44 
21.0 b 
8.62 

645.8 
64.6 
4.9 

15. l 
11. 7 
0.61 
0.095 
4 

a,bMeans on the same line with different superscripts are significantly 
different at the 5% level. 

1Slight = 4; Small = 5; Modest = 6, etc . 

2Good plus= 11; Choice minus= 12; Average choice= 13, etc. 

consumption of supplements. Carpenter and Klett (1969) used salt at 10.0% 
levels in concentrate mixes to limit feed consumption to approximately 1.0% 
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of body weight in steers grazing pastures. Weeth (1968) showed that hei
fers tolerated 1 .0% NaCl in water but exhibited toxic symptoms to levels 
of 2.0% in the water. It appears that salt levels in routine feeding pro
grams simply reduces intake which prevents toxicity problems. 

Sodium intake per day for treatments 1 through 6 was 37.1, 18.9, 10.0, 
5.3, 2.8 and 0.7 grams (g) per head daily. Intake was not significantly 
related to ration consumption. The N.R.C. recommends salt levels of 0.25% 
in finishing rations for feedlot cattle. Horrocks (1964) reported that 
diets containing 0.2 g of Na per day were inferior to diets containing an 
additional 10 g of Na per day . Morris and Gartner (1970) studied the 
effect of daily Na supplementation of 0.1, 3.25, 6.30 and 13.0 gas bicar
bonate in steer finishing rations. Their data showed that steers ingest
ing 0.1 g of Na per day had significantly slower rates of body weight gain, 
produced lighter-weight carcasses, and had lower concentrations of Na and 
higher concentrations of K in the saliva and ruminal fluid than steers fed 
3.25 g or more of Na daily. They concluded that steers weighing 200 to 
300 kg and gaining 0.9 kg daily required between 0.13 g (deficient) and 
3.1 g (adequate) Na per day. Data from the present trial showed similar 
results since Na level did not appear to exhibit a real effect on perfor
mance when comparing a wide range of intakes. These data suggest that the 
sodium content of ingredients in feedlot rations is sufficient to supply the 
animals requirement. This is further supported by data reported in 1971 by 
Harbers and Warren showing little response from feedlot cattle on high con
centrate rations to salt added in the diet. Cattle on rations without salt 
performed as well as those supplemented with 0.5%. 

The relationship of Na concentration in solid-waste materials to intake 
is presented in table 3. Sodium concentration in the solid-waste was 0.86, 
0.59, 0.39, 0.26, 0.20 and 0.15% for intakes of 37.1, 18 .9, 10.0, 5.3, 2.8 
and 0.7 g of Na per head daily, respectively. These data show a linear de
cline of Na in the solid-waste with decreasing levels of supplemental NaCl 
in the diet. Sodium in the solid-waste increased approximately 475% from 
treatment 6 (0.0% NaCl) to 1.0% NaCl added to the ration. This is an im
portant consideration in planning feeding regimes since federal and state 
regulatory agencies are now emphasizing the reduction of materials in solid 
waste from feedyards that might prove detrimental to underground water supp-
1 ies and croplands when incorporated into the soil as a fertilizer. 

TABLE 3. SODIUM INTAKE AS RELATED TO CONCENTRATION IN SOLID-WASTE 

Treatment 1 2 3 4 5 6 
% Salt (NaCl) 1.0 0.5 o.25 o.125 0.0625 0 

Daily Na intake, g 31. 7 18.9 10.0 5.3 2.8 0. 7 

Na concentration in 
solid-waste, % 0.86 0.59 0.39 0. 26 0.20 0. 15 
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Bennett (1970) reported from the analysis of a series of samples 
from feedlot manure that Na concentration ranged from 0.15% to 1.50% with 
an average of 0.80%. He projected that at a rate of application of 10-15 
tons of manure ,per acre every 3 to 4 years that· the level should not have 
adverse effects on the physical condition of the soil or affect plant growth. 
Levels of solid-waste Na in the present study correspond closely to levels 
reported in the previous report. These data suggest that Na levels in the 
solid-waste materials from feedlots can be regulated through levels of in
take and can be reduced by restricting levels of Na in the ration, however, 
with increased levels of feeding and prolonged accumulations of manure, in
creased concentrations may result that might prove harmful in runoff and to 
croplands . 

Summary 

One-hundred-eight steers were divided equally into six treatments with 
three replications of six steers each and fed rations containing 1.0%, 0.5%, 
0.25%, 0.125%, 0.0625% and 0.0% salt (NaCl). Animal performance was measured 
by 28 day weights, feed consumption, feed conversion by pens, and carcass 
traits. Sodium (Na) concentration and build-up in the solid-waste was mea
sured periodically by sampling the feedlot with a coring device. Sodium con
centration in the rations was not significantly related to average daily gain, 
feed intake, or carcass traits. There was a significantly (P< .05) poorer 
feed conversion at the 1.0% level, but the effect was attributed to animal 
variations. Data suggested that Na content of feedstuffs in finishing rations 
provide sufficient levels to meet requirements without supplemental sodium. 
Sodium intake per day for treatments l through 6 was 37.1,18.9, 10.0, 5.3, 
2.8 and 0.7 g per head daily and was not related to ration consumption. 
Sodium concentration in the solid-waste was linearly related to Na intake. 
Levels of Na accumulation in the solid-waste appeared to be sufficiently low 
so as not to be. harmful in runoff or to croplands if applied at 10-15 tons per 
acre every 3-4 years. 
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SOYBEANS IN STEER FINISHING RATIONS . 

R. H. Klett, R. C. Albin, K. R. Hansen, and L. B. Sherrod* 

Introduction 

.The necessity of cooking full-fat soybeans before· feeding to poultry 
and swine has been known for more than 50 years. Proper heat treatment 
increases the nutritive value by: (1) improving B.V. of the protein; (2) 
inactivating trypsin inhibitor; . (3) d.enatµring soy.in, a toxic protein., 
and (4) inactivating urease. Research 1ri the 30'~ and 40's indicated 
that raw-full-fat soybeans could be fed to ruminants with performance al
most equal to that with soybean meal. Previous data suggest that raw
soybeans cannot be fed with rations containing urea, s i nee natura 1 soybean 
urease hydro ly~es ·urea to ammon.i a and ·co2. The fact that urease: cari be . 
inactivated ·by ·heat has stimulated research on the influence of new . 
methods of grain processing us.ing heat to· inactivate heat .labile materi.als 
such as urease. · · · ·· · · · 

This study was designed to gain information on feeding ground .full
fat and processed soybean·s in ·standard finishing rations "using mi lo as 
the basal grain. The processing technique involved micronizing, a new · 
procedure using infra-red heat. 

Experimental Procedure 

The control ration contained SBOM with 44% crude protein. The raw
ground soybeans analyzed 36% CP and the micronized beans were 38% eP'; The 
raw beans were stored until immediately before feeding then ground-and :: 
mixed to reduce chances of rancidity. The beans were exposed-· to infra.• "· 
red heat at 1100 C for approximately 60 seconds. The beans ·were then 
medium rolled and stored until fed. ·· 

Thirty-six crossbred steers averaging 584 lbs. were divided into 
three groups of 12 steers each and assigned to the three treatments. All 
steers were implanted with 24 mg of DES and fed for 137 days and .. slaug~~. 
tered. Rations are presented in table 1. 

*Texas Tech.University Center at Amarillo,. Pantex, ,Texas; Animal 
Science Department, Texas Tech Univeristy, Lubbock, Texas. 
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TABLE l. Composition of Experimental Rations 

Soybean Treatment 

Items Meal Raw-ground Micronize 

% % % 
Milo, dry-rolled 86.0 84.0 85.0 
Soybean meal 5.5 
Soybean, raw-ground 7.5 
Soybean, micronize 6.5 
Hay, ground 7.5 7.5 7.5 
Premixa 1.0 1.0 1.0 

Total 100.0 100.0 100.0 
Crude protein 11. 5 11.6 11.5 

apremix included calcium carbonate, T-M salt, aureomycin (10 gm./lb.) 
and vitamin A (10,000 IU/gm.). 

The second phase of the study involved standard digestion and nitro
gen balance trials using feedlot rations with and without added urea 
(table 2). Urea was added to rations used in Phase I so as to provide 
approximately one-half of the supplemental nitrogen. 

TABLE 2. Composition of Experimental Rations with Added Urea 

Soybean Treatment 

Items Meal Raw-ground Micronize 
% % % 

Milo, dry-rolled 88.6 87.8 88.2 
Soybean meal 2.5 
Soybean, raw-ground 3.3 
Soybeans, micronize 2.9 
Hay, ground 7.5 7.5 7.5 
Urea 0.4 0.4 0.4 
Premixa 1.0 1.0 1.0 

Total 100.0 100.0 100.0 
Crude protein 11.6 11.6 11. 5 

apremix included calcium carbonate, T-M salt, aureomycin (10 gm./lb.) 
and vitamin A (10,000 IU/gm.). 

Results and Discussion 

A comparison of data for each treatment by performance traits are 
presented in table 3. 
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TABLE 3. Feedlot Performance of Steers by Soybean Treatment 

Soybean Treatment 
Items Meal Raw-ground Micronize 

No. animals 12 12 12 
Initial wt., lb.a 588 588 592 
Fi n al wt . , l b . 1042b 989C 995c 
Av. daily gain, lb. 3.33~ 2.93c 2,93C 
Av. daily carcass gain, lb. 2.25 l .94c l .94c 
Feed/live gain, lb . 6.78~ 7.65C 7.37c 
Feed/carcass gain, lb. 10.04 ll.61C 10.81C 
Daily feed intake, lb.a 22.6 22.4 21.6 

aMeans are not different. 
b ,CMeans wi"th different superscripts approached si gni fi cance (P< . l O). 

Average daily gain, feed conversion, and feed intake favored the 
meal treatment with only small differences between the raw-ground and 
micronized groups. All differences between treatments were non-signifi
cant. 

Carcass data are presented in table 4. Carcass weight and dressing 
percent was significantly (P<.05). greater for the meal group, with no 
difference be.tween the meal and raw-ground treatments. 

TABLE 4. Carcass Traits of Steers by Soybean Treatment 

Soybean Treatment 

Items Meal Raw-ground Micronize 

No. carcasses 12 12 12 
Warm carcass wt., lb . 638b 594c · 604c 
Carcass gradea 11. lb 10.8bc 10.4C 
Fat thickness, mm. 10. i 2b 8. l 5c 9.63b 
Dressing percent 61.2b 60.0C 60. lC 
Liver abscesses 1 0 0 

aAverage good= 10, high good= 11, low choice= 12. 
b,cMeans with different superscripts are significantly (P <'.05)different. 

The micronize treatment resulted in lower grading carcasses. Fat 
thickness was about the same for the meal and micronize treatments, but 
was significantly (P<'.05) less for the raw-ground treatment . The data 
were somewhat inconsistent but tended to support those for the feedlot 
performance, and are indicative that raw-soybean and micronized beans can 
be used in feedlot rations. 
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The second portion of the study was designed to measure effects of 
processing and addition of urea on digestibility of various nutrie~t co~
ponents, and nitrogen utilization of soybean meal and soybeans. D1gest1on 
coefficients for dry matter (OM), organic matter (OM), and energy are pre
sented in table 5. 

TABLE 5. Effect of Soybean Treatment on Digestion of Ration 
Components 

Soybean Treatment 

Meal Raw-ground 

Dry matter (%)a 
No uref 67.7 77 .5 
+ urea 72.8 72.3 

Organic matter (%)a 
No urea 69.6 78 .3 
+ ureal 73.7 73.2 

Gross energy (%)a 
No urea 67.5 76. 2 . 
+ ureal 70 .8 72.0 

aNo significant effect due to soybean treatment. 
lurea added at a level of 0.4 percent. 

Micronize 

67.3 
72.0 

67.9 
73. 1 

66.4 
71.0 

There were no significant differences in digestibility of the compon
ents as affected by soybean treatment or urea addition. Digestion coeffi
cients for the variables were higher for the raw-ground treatment, however 
when urea was added to the rations a slight reduction was noted in each 
case to almost exactly the same value as the meal and micronize treatments. 

The effect of soybean treatment on protein digestion i s presented in 
table 6. Protein digestion was significantly greater for the raw-ground 
treatment without urea, but with the addition of urea the magnitude of 
difference tended to diminish. Protein digestion for the meal and mic
ronized treatment was lower than raw-ground regardless of the addition of 
urea . 
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TABLE 6. Effect of Soybean Treatment on Protein Digestion 

No urea 
+ ureal 

No urea 
+ ureal 

Soybean Treatment 

Meal Raw-ground 

Crude protein digestion (%) 
56.3a 72.5b 
63.4a,b 68.6b 

True protein digestion (%) d 
78.4C 93.5 
85.2C,d 88.8C,d 

lurea added at a level of 0.4 percent. 

Micronize 

58.3a 
59,7a 

79.0C 
82.4C 

a,bMeans with different superscripts are significantly f< D5) different. 

c,dMeans with different superscripts are approaching significance (P<1oi 

The effect of soybean treatment on nitrogen balance is presented in 
table 7. These data are presented to demonstrate the relationship of soy
bean treatment to nitrogen retention. Nitrogen retention was significantlf 
lower for the meal group but increased slightly when urea was added. 
Rations containing raw-ground soybeans were more efficiently used than the 
other groups with the micronize treatment intermediate. The addition of 
urea stimulated an increase in percent of nitrogen retained in the meal 
and micronize groups but caused a slight decrease in the raw-ground 
treatment . 

TABLE 7. Effect of Soybean Treatment on Nitrogen Balance 

No urea 
+ ureal 

No urea 
+ ureal 

Meal 

N. retained, gm./day 
14. l 5a 
23.66c 

% nitrogen ratained 
15 .9 
26.9f 

1urea added at a level of 0.4 percent. 

Soybean Treatment 

Raw-ground 

44.93b 
46.89b 

43.2e 
38.8e 

Micronize 

29.24C 
31 • 51 c 

26.4~ 
32.6 

a,b,cMeans with different superscripts are significantly f<Dl) different. 

d,e,fMeans with different superscripts are significantly f<D5) different. 
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Summary 

A 137-day finishing trial and a conventional digestibility trial were 
conducted with steers to compare soybean meal, raw-ground soybeans and 
micronized soybeans as supplements in finishing rations. The results 
suggest that raw-full-fat soybeans can be fed in finishing rations to 
cattle, and that micronizing raw soybeans resulted in a product similar to 
soybean meal. 
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ROUGHAGE SOURCE-TALLOW LEVEL RELATIONSHIPS IN HIGH 
ENERGY FINISHING RATIONS 

R. H. Klett, K. R. Hansen and L. B. Sherrod* 

Introduction 

Roughage sources for finishing rations on the High-Plains are in 
short supply and in many instances are more expensive than grains. 
Further complicating the situation is the lack of adequate data on the 
nutritive value of various roughages when fed in high energy finishing 
rations. Research presented in this paper is ffom a continuing program 
designed to provide information relative to the feeding value of various 
roughages available to cattle feeders in the Southwest. 

Animal tallow has found wide use and acceptance in livestock feeding 
as a concentrated source of energy. Tallow, which is a by-product from 
the packing industry, has been used for many years in poultry rations, 
and has only within the past 10 years found acceptance in the cattle feed
ing industry. 

The objective of the present trial was to investigate the feeding 
value of animal tallow in high energy finishing rations with different 
sources of roughages. 

Experimental Procedure 

One-hundred thirty-five steers weighing approximately 675 lbs. were 
randomly assigned to nine treatments with three pens of five animals each. 
Treatments are listed below by roughage and tanow level. 

1. Hay with 0% tallow 
2. Hay with 2% tallow 
3. Hay with 4% tallow 
4. Corn silage with 0% tallow 
5. Corn silage with 2% tallow 
6. Corn silage with 4% tallow 
7. Cottonseed hulls with 0% tallow 
8. Cottonseed hulls with 2% tallow 
9. Cottonseed hulls with 4% tallow 

*Texas Tech University Center at Amarillo, Pantex, Texas. 
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Animal tallow used in the trial was acquired from a local packing 
plant and met Fat Trading Standards established in 197~. Hay used in the 
study was an irrigated sudan x sudan grass (Northrup-King Trudan 2) cut 
at the pre-boot stage. Corn silage was a combination of grain, silage, 
and dual purpose varieties. Cottonseed hulls were typical of those used 
in area feedyards. 

Roughage and ration analyses are presented in table 1 and 2, respec
tively. All rations contained 10% roughage on an "as fed" basis, and were 
formulated to be isonitrogenous. Milo used in the trial was dry-rolled 
processed (table 3). 

TABLE 1. PROXIMATE ANALYSIS OF EXPERIMENTAL ROUGHAGES 

Experimental Roughage 

Item Hayl Silage2 Cottonseed hulls 

Ash 11.2 6.4 2.8 
Ether extract 1.9 2.8 1.5 
Crude fiber 27.8 25.1 47.5 
Crude protein 11.2 7.5 4.3 
Nitrogen-free-extract 47.9 58.2 43.9 

lHay was Northrup-Ki ng Trudan 2 

2corn silage - combination of Northrup-King varieties PX63, PX635, 
KT680, and NK717. 

All steers were individually identified, implanted with 24 mg of 
diethylstilbestrol, given routine vaccinations, individually weighed and 
allotted to treatments after a 21 day adjustment period. Cattle were fed 
for 153 days and slaughtered. 

RESULTS 

Performance and carcass data are presented in table 4. Several points 
should be noted as background information to the discussion of results 
obtained in the trial. Cattle used in the trial were heavier with more 
finish than normally preferred by feeders in the area. This resulted in 
the difficulty of obtaining at least a 150 day feeding period before 
slaughter without producing excessive finish. These conditions probably 
contributed greatly to the poorer feed conversion, and subsequent higher 
cost of gain, Dry-rolled processed milo is also implicated in the high 
feed costs. Carcass data revealed higher dressing percents and fat thick
nesses than desired, with only 50% of the carcasses grading choice. 
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TABLE 2. PROXIMATE ANALYSIS OF EXPERIMENTAL RATIONS 

as Proximate comEonents % of dri: matter 

Percent tallowl 
Ether Crude Crude Nitrogen-

Ash extract fiber protein free-extract 

Grass hay 
0 3.88 2.83 4.99 14.87 
2 3.74 4.60 5.36 13.81 
4 4.45 7.32 5.40 15. 37 

Corn silage 
0 4.01 3. 11 5.34 14.75 
2 4.00 5.51 6. 18 14. 75 
4 4.30 7 .19 5.76 14.50 

Cottonseed hulls 
0 3.23 3.20 7.00 13.75 
2 2.61 4.56 6.57 13. 91 
4 3.50 7.99 6.84 15.25 

1Animal tallow meeting Fat Trading Standards, 1971. 

TABLE 3. BASAL EXPERIMENTAL RATION 

Item Percent of ingredient 

Dry-rolled milo 
Cottonseed meal 
Hay, silage or cottonseed hulls 
Molassys, cane 
Tallow 
Premix 

Milo 
Urea 
Calcium source 
Salt 
Sulfur source 
Vitamin A mix 
Antibiotics source 

80 .0 
2.2 

10.0 
5.0 
0.0 
2.8 

Total 100.0 

Premix 
47.6 
15.8 
15.8 
15 .8 

3.2 
0.5 
1.3 

100.0 

1Tallow levels of 2 and 4% were added by replacing equal 
portions of milo. 
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TABLE 4. EFFECT OF TALLOW LEVEL AND ROUGHAGE SOURCE ON FEEDLOT PERFORMANCE AND CARCASS TRAITS OF STEERS 

Experimental ration 

Roughage source Hay Corn silage Cottonseed hulls 

% Tallow 0 2 4 0 2 4 0 2 4 

No. animals 13 14 15 15 15 15 15 15 14 
Initial wt. , lb . 697 668 681 681 685 671 671 662 680 

N 
Final wt., lb. 1123 1098 1099 1098 1105 1077 1101 1085 1069 

O' Av. daily gain, lb. 2.78 2.75 2.73 2.73 2.75 2. 72 2.81 2.76 2.54 
Feed consumption, lb. 29. 17 25.99 23.86 26.04 25.00 24.15 24.55 24.24 21.85 
Feed conversion, lb. 10.42 9.48 8.78 9.56 9. 11 8.89 8.86 8.81 8.64 
Carcass wt., lb. 730 707 713 716 718 696 721 703 679 
Dressing percent 65.0 65.0 64.9 65.2 65.0 64.6 65.5 64.8 63.5 
Fat thickness! in. 0.63 0.63 0.65 0.55 0.52 0.54 0.69 0.63 0.59 
Quality grade 11.3 11.2 11 .4 11. 5 11. l 11. 7 11.2 11.5 11.2 
Liver abscesses 0 1 l l 0 0 l l l 

lusDA Quality grade - 10 = average good, 11 = high good, 12 = low choice. 



Average daily gains were extremely uniform for the hay and corn 
silage groups with no apparent effect from the addition of animal tallow, 
however, gains decreased in the cottonseed hulls treatment with the addi
tion of tallow (.table 4). Feed consumption was highest for hay, inter
mediate for corn silage, and lowest for the cottonseed hull treatment, 
while feed conversion improved with the addition of tallow to each rough
age treatment. Tallow levels exhibited less influence on feed conversion 
in the cottonseed hull treatment than in the others. Conversion ratios 
were closely related to feed consumption values. These data suggest a 
poor utilization of energy components in the rations containing hay and 
corn silage, since poor feed conversion accompanied high feed intake 
values. 

The effect of tallow level on feedlot performance and carcass traits 
are presented on table 5. There were no significant differences in daily 
gain eventhough there was a trend for cattle fed rations containing 4% 
tallow to have lower gains. Feed consumption decreased significantly 
(P<.05) with increased levels of tallow. This effect is normally ob
served as energy concentration of finishing rations is increased. Sig
nificant ( P < . 05) improvements were noted for feed conversion with ea.ch 
2% increment of added tallow. These data closely agree with that reported 
by Arizona workers (Hale et al., 1965; 1966; and 1967). These workers 
have consistently reporte~increased feed efficiencies with 4% added 

TABLE 5. EFFECT OF PERCENT TALLOW ON PERFORMANCE AND CARCASS TRAITS 
OF STEERS FED HIGH ENERGY FINISHING RATIONS 

Tallow level (%) 

Item 0 2 4 

No. animals 43 44 44 
Initial wt., lb. 682 672 674 
Final wt. , lb. 1107 1093 "1082 
Av. daily gain, lb. 2.77 2.75 2.67 
Feed consumption, lb. 26.59a 25.o8b 23.29c 
Feed conversion, lb. 9.58a 9.l3a,b 8.77b 
Carcass wt. , 1 b. 722 709 696 
Dressing percent 65.2 64.9 64.3 
Fat thickness, in. 0.62 0.59 0.59 
Marbling scorel 4.7 4.7 4.9 
Quality grade2 11.3 11.3 11.4 
Liver abscesses 2 2 2 

a,b,c Mean on the same line with different superscripts are significantly 
different at the 5% level. 

1 Slight = 4; Small = 5; Modest = 6. 

2 Good plus= 11; Choice minus= 12. 
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tallow regardless of source or quality of roughage, but gains have only 
increased in rations containing poor quality roughages such as cottonseed 
hulls. These reports pertain to finishing rations with 20% roughages 
which may not be applicable to the data from the present trial since 
rations contained only 10% roughage. 

The effect of roughage source on feedlot performance and carcass 
traits is presented in table 6. Alfalfa hay way deleted from this trial 
purposely since considerable data are available showing comparisons 
between alfalfa and poor quality roughages. Average daily gain was not 
significantly affected by roughage source. Feed consumption was highest 
with hay, intermediate with silage, and lowest with cottonseed hulls. 
Cattle fed the hay ration were least efficient (P< .05) in feed conversion 
whi 1 e those fed cottonseed hulls were most efficient. Roughage source 
appeared to have little affect on carcass traits. 

TABLE 6. EFFECT OF ROUGHAGE SOURCE ON FEEDLOT PERFORMANCE AND 
CARCASS TRAITS OF STEERS FED HIGH ENERGY FINISHING RATIONS 

Item Hay Silage Cottonseed hulls 

No. animals 42 45 44 
I nit i a 1 wt . , 1 b . 682 676 671 
Final wt., lb. 1103 1093 1085 
Av. daily gain, lb. 2.75 2.73 2.71 
Feed consumption, lb. 26.34 25.06 b 23.5\ 
Feed conversion, lb. 9.56a 9. l 9a' 8.74 
Carcass wt., lb. 717 710 701 
Dressing percent 65.0 65.2 64.6 
Fat thickness, in. 0.64 0.54 0.64 
Marbling scorel 4.8 4.8 4.7 
Quality grade2 11. 3 11.3 11.3 
Liver abscesses 2 1 3 

a,b Means on the. same line with different superscripts are significantly 
different at the 5% level. 

1 Slight = 4; Small = 5; Modest = 6. 

2 Good plus= 11; Choice minus= 12. 

Roughage source had a marked influence on cattle performance. In 
high energy finishing rations such as those fed in the present study, 
roughage is not expected to contribute to the energy content of the ration 
but rather.to.serve in slowing t~e rate of passage of the feed through the' 
rume~. This in tu~n allows a uniform and complete digestion of the grain 
P?rtion of the .ration: All roughages used in the present trial were con
sidered lower in quality than alfalfa hay. There was a considerable 
difference in crude fiber between the three materials (table 1). Based 
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on this difference it is justifiable to suggest that the high fiber con
tent of the cottonseed hulls, due to its slow rate of digestion, resulted 
in lowered feed consumption with resulting increase in grain digestion 
and energy utilization. 

Summary 

The objective of the trial reported herein was to evaluate the use 
of hay, corn silage, and cottonseed hulls as roughage sources in high 
energy finishing rations containing either 0, 2, or 4% animal tallow. 
There was no particular advantage in daily grain on any of the rations 
due to roughage source or tallow level; however, there was a trend for 
cattle fed rations containing 4% tallow to have slightly lower gains. 
Feed consumption decreased significantly (P<'.05) with increased levels 
of tallow. Feed conversions were significantly (P<'.05) improved for 
cattle fed rations containing added levels of tallow. The only signifi
cant (P< .05) effect from roughage source was an improvement in feed 
efficiency in the cottonseed hull group. 

Data indicated that for each 2% added tallow to the ration, 5% in
crease in efficiency was obtained. Howev~r, tallow cost (8¢ per lb. in 
the present trial) offset any advantage in feed efficiency due to the 
addition of tallow. It was concluded that either -a greater increase in 
feed efficiency or a reduction in tallow cost must be obtained to make 
feeding of tallow economically feasible . 
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THERMALIZED SORGHUM GRAIN FOR FINISHING BEEF HEIFERS 

R. H. Klett, K. R. Hansen and L. B. Sherrod* 

Introduction 

Most methods commonly used in processing sorghum grain for beef fin
ishing rations involve various combinations of moisture, heat, and pres
sure. Thermalizing is a relatively new processing method for sorghum 
grain and in most respects is similar to steam processed flaking, with an 
additional dry-heat treatment immediately prior to flaking. This addi
tional heating is accomplished by passing the grain through a gas-fired 
heat chamber held at 8000 F located between the steam jacket and rollers . 
The heat chamber is installed as a permanent part of the total structure 
which allows a continuous flow of the grain through the entire system 
during the processing procedure. The thermalized grain contains lower 
moisture levels than grain from other processing methods that involve 
steaming, which is a major advantage from the standpoint of holding and 
storing the processed grain for a few days. This study was conducted to 
evaluate and compare feedlot performance of finishing heifers fed ther
malized sorghum grain with those fed dry rolled grain. 

Procedure 

Seventy-four heifers averaging 507 lbs. were randomly allotted into 
two treatment groups with one group receiving a thermalized sorghum grain 
ration and the other a dry rolled grain ration for the 122-day feeding 
experiment. All heifers had previously been fed during a 28-day prelim
inary period using dry rolled sorghum grain rations which initially con
tained 40% roughage with incremental reductions in roughage levels to 10% 
at the end of the period. Both experimental rations contained 82.9% 
grain, 10.0% can hay, 5.0% molasses, 1.0% urea, 0.5% calcium carbonate, 
0.5% salt, 0.1 % elemental sulfer, with 3.5 mg aureomycin and 2000 IU 
vitamin A per lb. of ration. The rations were bunk-fed once daily at 
levels which allowed free choice consumption between feedings . Initial 
and final live weights were determined from individual unshrunk weights 
using a 4% arithmetical shrink, Response criteria were average daily 
gain, feed consumption, efficiency of feed utilization, and standard car
cass traits. 

Results 

Performance data are presented in table 1. Average daily gains were 
2.50 and 2.25 lbs. for the heifers fed the thermalized and dry rolled 
grains, respectively. This represented an 11.1 % increase in daily gain 
with the thermalized grain. Daily feed consumption was slightly higher 

*Texas Tech University Center at Amarillo, Pantex, Texas. 
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with the dry rolled grain. Efficiency of feed utilization was also im
proved with the thermalized grain with 7.93 and 9.12 lbs. feed per lb. 
gain for the thermalized and dry rolled grains, respectively. This was a 
15.0% advantage .in feed utilization for the thermalized grain. Carcass 
traits were comparable with both grain processing treatments. 

TABLE 1. Feedlot Performance of Heifers Fed Thermalized and Dry 
Rolled Sorghum Grain' 

Grain Processing Method 

No. heifers 
Days on feed 
Initial weight, lb. 
Final weight, lb. 
Av. total gain, lb. 
Av. daily gain, lb. 
Av. daily feed, lb. 
Feed efficiency 

Thermalized 

37 
122 
503.4 
808.2 
304.8 

2.50 
19.83 
7.93 

Dry Rolled 

37 
122 
511 .3 
786.3 
275.0 

2.25 
20.52 
9 .12 

These results indicate that thermalized sorghum grain provided an 
improvement in feedlot performance over dry rolled grain which was equal 
to or slightly higher than the increases generally reported for steam 
processed flaked grain, in addition to the advantage of lower moisture 
levels which allow holding and storing the processed grain for certain 
periods of time. 

Summary 

A 122-day finishing trial was conducted with heifers to compare 
thermalized sorghum grain with dry rolled grain in rations containing 
82.9% grain, 10.0% cane hay, 5.0% molasses, and 2.1 % urea and mineral 
supplements. Heifers fed the thermalized grain ration had 11.1 % higher 
average daily gain and 15.0% improvement in efficiency of feed conversion 
compared with those fed the dry rolled grain ration~ Carcass traits were 
similar for both treatments. 
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LIQUID VS. DRY PROTEIN SUPPLEMENT FOR WINTERING BEEF COWS 

R. H. Klett and K. R. Hansen* 

Introduction 

The availability of economical protein supplements for wintering beef 
cows continues to be a problem for cattlemen. A search for cheaper sources 
of protein has become necessary due to increased costs for oil meals and 
labor. Recent advances in the formulation of liquid supplements containing 
non-protein-nitrogen sources, phosphorus, vitamins and micro-elements for 
ruminant animals has directed attention to range feeding of liquid mixes, 
using self-feeders equipped with mechanical devices to limit consumption. 

The objectives of this study were: (1) to measure weight gain or 
loss of cows fed silage when supplemented with dry and liquid protein 
mi xes during the wintering period; (2) to obtain economic data for cattle 
fed supplements in each form; (3) to measure consumption of each supple
ment; and (4) to determine the effect of winter feeding regime of the cow 
on subsequent calf performance. 

Procedure 

Phase I. Forty-four cows weighing an average of 1161 pounds were 
allotted according to age and breeding to two treatments: (1) sorghum 
silage+ dry protein supplement (41 % protein cottonseed meal) and (2) 
sorghum silage + 32% protein liquid supplement for the initial wintering 
phase. The cows were fed daily an amount of silage to equal their N.R.C. 
(1970) energy requirements for pregnant beef cows. The cottonseed meal 
was fed as a top-dress daily, the amount is given in table 1. 

Phase II. After 120 days 13 and 12 heifers were added to treatments 
1 and 2, respectively. The heifers weighed approximately 922 pounds. The 
ration was changed to a 25% milo; 75% cottonseed hull mix and fed in 
amounts to meet energy requirements for 51 days. 

In both phases cows were allowed a 6% phosphorus, mineral, salt block 
free-choice. Cows were confined in 17 acre lots with 100 feet of feed 
bunk space. 

*Texas Tech University Center at Amarillo, Pantex, Texas. 
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TABLE 1. Phase I, Liquid Protein Supplement: Cottonseed Meal 
Comparison 

Treatment CsM: 41% Liquid Supp ~ 3Z& 

No . head 
!nit. wt . , lb. 
Final wt., lb. 
Wt. loss or gain 
Individual range, lb. 
Av . silage cons./hd./day, lb. OM 
Av. daily supp. cons. 
Supplement, OM 
Total dai ly OM intake, lb . 1,2 
Total daily CP intake, lb. 
Total daily TON intake, lb. 
TON/100# av . body wt., lb. 

22 
1149. 8 
11 84 .8 
+35.0 

+105 to -110(215) 
. . 18.08 

1.32 
1 .19 

19. 27 
1. 79 

10 .65 
.91 

lNRC requirements for 1070 lb. dry, preg. mature cow 

22 ' 
1172.7 

. 1181.8 
+9 .1 -

+85 to -95(180) 
.. . 18 .03 

1.59 
l . 19 

19.22 
1.77 

10.47 
.89 

OM= 17.2 lb. CP = 1.01 TON= 8.60 TON/cwt.= .80 

2sorghum silage OM = 25.0%, CP = 7%, TON = 54% 
Liquid Supp . OM= 75%, CP = 32.0%, TON = 61 % 
CSM OM = 90%, CP = 43.6%, TON = 75% 

Results 

The results for Phase I are presented in table 1. Wei ght change 
differences were .slight between treatments with the CSM group gai ning 35 
pounds and the liquid group gaining 9. 1 pounds. The range of wei ght 
change was also very similar. Consumption of liquid supplement equaled 
that of the CSM on a dry matter basi s. 

In Phase II, (table 2) when the cows were changed to a dry ration, 
consumption of the liquid supplement increased 0.66 pounds per head per 
day. This increased the dry matter and crude protein consumption of the 
liquid group by 0.5 lb . and 0.2 lb. per/head/day, respectively. This 
could possibly account for the small difference in weight gain however 
the gain difference was not significant. 

TABLE 2. Phase II. Liquid Protein Supplement : Cottonseed Meal 
Comparison 

Treatment 

No, cows and heifers 
In i ti a 1 wt • , 1 b • 
Fina 1 wt. , 1 b. 
Wt . change, 1 b. 
Range 
Av. feed cons./hd./day OM 
Supplement , (OM) 
Lbs . CP/hd./day 

33 

CSM 41 % 

34 
1077.4 
1084.2 

+6.9 
+85 to -50 

16,96 
(l.20) 1.33 

1. 36 

Liquid Supp. 3Z& 

34 
1097.5 
1119. l 
+21.6 

+110 to -125 
17 .13 

(1.69) 2.25 
1,54 



Summary 

The data reported herein indicate no difference in performance due 
to type of protein supplementation. A higher liquid intake was noted when 
cows were changed from a ration containing 25% DM to a ration of 90% DM. 
Cows were bred during the time they were confined. No differences were 
noted in conception rate between the supplementation program. 
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ENERGY LEVELS FOR WINTERING COWS FED LIQUID SUPPLEMENTl 

K. R. Hansen, C. B. Ramsey and R. H. Klett* 

Introduction 

The need for intensification and increased efficiency in feeder-calf 
production and cow-calf management is becoming more apparent with the in
creased competition from stocker-calf programs and recreation for range 
lands. The use of semi-confinement in drylot, where energy intake can be 
regulated, and utilization of "low quality" forages such as sorghum stubble, 
may become essential in efficient management of the cow herd. Energy 
levels during confinement can be critical to maximum efficiency of produc
tion. Cows in confinement are substantially less active than pasture cows 
and should therefore require less energy for body maintenance and fetal 
development. Klett (1971) reported that liquid protein supplements con
taining non-protein-nitrogen were generally comparable to natural protein 
supplements when fed with adequate energy levels to wintering cows. 

The data reported herein are preliminary results from a three-year 
study designed to: (1) evaluate energy levels for wintering dry, pregnant 
beef cows, (2) determine the value of grazing irrigated sorghum stubble 
(that portion of the stalk, leaves and heads remaining after harvesting 
the grain) and (3) evaluate the utilization and inter-action of liquid 
p-rotein supplement with various energy levels. 

Procedure 

One hundred Hereford cows weighing an average of 1020 lb. were allot
ted by stratified randomization accordin9 to age and breeding group to 
four wintering treatments: (1) 100%, (2) 83%, (3) 67% of the N.R.C. (1970) 
energy requirements for dry, pregnant, beef cows, and (4) grazing irrigated 
sorghum stubble, with 25 cows per treatment. Cows in all treatments were 
furnished a 32% protein liquid supplement (table 1) in mechanical feeders 
equipped with rollers. Cows in the first three treatments were confined 
in 17 acre lots and fed forage sorghum silage at levels which provided the 
appropriate energy intake, with those on the grazing treatment stocked at 
the rate of 1.25 acres per cow during the 94-day wintering period. All 

lThe portion of this study concerning feed intake and weight changes 
of the cows during the 94-day wintering period was published previously 
(Hansen, Ramsey and Klett, 1971. Proc. Western Sect. Amer. Soc. Anim. Sci. 
22:171) and that portion of this paper was taken from that publication. 

*Texas Tech University Center at Amarillo, Pantex, Texas; Animal 
Science Department, Texas Tech University, Lubbock, Texas. 
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cows were removed from wintering treatment and fed 100% of their N. R.C. 
requirements for lactating cows as they calved. 

Performance criteria were changes in weight and fat thickness and 
calf production. Fat thickness was measured with ultrasonic equipment 
(Branson Model 12 Sonoray) between the 12th and 13th ribs 3/4ths of the 
way down on the L. dorsj muscle. Statistical analysis were by analysis 
of variance. 

TABLE 1. Analysis of Liquid Protein Supplement 

Crude protein, not less than 
(This includes not more than 30% equivalent 
protein from non-protein-nitrogen) 

Crude fat, not less than 
Crude Fiber, not more than 
Phosphorus (P), not less than 
Vitamin A (USP units per lb.) 
Vitamin D2 (USP units per lb.) 
Vitamin E (IU per lb.) 

Results and Discussion 

32.00% 

0.10% 
0.25% 
1.50% 

30,000 
6,000 
30.00 

Daily consumption data are presented in table 2. Liquid supplement 
intake was directly related to energy level and total daily dry matter 
consumption. As energy level increased, cows consumed less liquid supple
ment. Although supplement intake for the 67% energy treatment was 29% 
higher than for the 100% group, no adverse affects or toxicities were 
noted. 

TABLE 2. Daily Nutrient Intake of Wintering Cows Fed Three Energy 
Levels and Liquid Protein Supplementl 

Treatment 100% 83% 67% Grazing 

Daily DM intake/hea~, lb . 
Sorghum silage 14 .80 12 .46 10 .21 
Protein supplement3 l.04 l.19 1 .35 
Total dry matter 15.84 13.65 11 . 56 
Crude protein 1.48 l.37 l.28 
TDN 8.62 7.43 6.33 

l.10 

1N.R.C. (1970) requirements for wintering, pregnant, mature cow 
weighing 1000 lb.: DM, 15.0 lb.; CP, 0.88 lb.; TDN, 7.49 lb. 

2,3Intake stated on a dry matter basis of 25% DM for the silage and 75% 
DM for the l iquid protein supplement. 
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Cow performance data are presented in table 3. Cows in both the 67% 
and 83% energy treatments lost more (P< .05) weight than those on the 100% 
and grazing treatments. Turner et al. (1970) found no differences in calf 
performance or c.ow weight due to energy 1eve1 when feeding 85% and 100% of 
N.R.C. energy requirements for lactating beef cows. Marion et al. (1969) 
also reported little effect upon cow weights and winter losses When cows 
on pasture and in drylot were fed three energy levels. 

Fat thickness tended to vary more closely with energy level than did 
weight. The cows on the 100% treatment had significantly (P< .05) less 
change in fat than those on the 67% and 83% treatments, but was not dif
ferent from those on the grazing treatment. Only limited research (Ramsey, 
1971) is available concerning the use of ultrasonics for measuring fat 
thickness to evaluate cow condition and productivity. However, the accur
acy of the Sonoray in determining amounts of fat has been demonstrated with 
slaughter animals, and because of the stage of gestation, variation in 
fetal growth and the capacity of a mature cow for fill, these fat measure
ments may be a more accurate criteria for evaluating treatments than indi
vidual weights . 

TABLE 3. Performance of Cows Wintered on Three Energy Levels and 
Liquid Protein Supplement . 

Treatment 100% 83% ·67% Grazing 

No. head 25 25 25 25 
Weight change, lb. -8.4 -63.5 -60.2 13.9 

Range, 1 b. 65.0, -83.8 30. 9, -189 . 6 66 . 1 , -119 • 1 55.1, -55.l 
Initial fat, mm 1.80 2.48 2.86 2.56 

Range, mm 0.5, 5.0 0.0, 8.0 0.0, 7.0 0.5, 8.0 
Final fat, mm 1. 70 1.78 1.90 2.10 

Range, IT1TI 0.5, 5.0 0.0, 6.0 0.5, 6,0 0.5, 5.0 
Fat change, mm - .10 -.70 -.96 -.46 

Range, mm 1.0, -2.5 1.0, -3.0 1.0, -4.0 1.0, -3.0 

Daily feed costl 
Sorghum silage 19.23 16. 19 13 .27 
Protein supplement 5.18 5.89 6.68 5.55 
Total 24.41 22.08 19.95 

lsorghum silage = $6 .50/ton; liquid protein supplement = $75.00/ton 
all costs stated in cents per head . 

Cow production and calf performance are presented in table 4. The 
cows fed on the 100% energy ration during the winter were heavier at 
weaning . 
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TABLE 4. Performance of Calves and Cows When Cows Were Wintered on 
Varying Energy Levels. 

Energy Level 100% 83% 67% 

Initial cow wt ., lb. 1101 1040 1019 
Cow weight at weaning, lb. 1135 1090 1092 
Calf weight at 86 days, lb. 226 223 203 
Calf weight at weaning, 1b.1 492.0 475.5 489.6 
Age at weaning, days 205 201 193 
Birth weight2 73.3 75.8 69.2 
% prod.3 202.0 212.6 211.7 

lcalf weight adjusted to 205 days, for age of dam, sex and breed. 
2Birth weight adjusted for breed. 

3Production is calf weaning weight expressed as a percent of cow 
metabolic size (w

1
g.7s). 

Calf birth weights did not vary appreciably, however the calves born in 
the 67% group were the lightest. At the average age of 86 days, the 
calves born to cows fed 67% of their energy requirement were lighter, 
however this difference did not exist at weaning. The difference in calf 
production expressed as a percent of metabolic size was lower with the 
100% energy group primarily because these cows were slightly larger 
throughout the study, although this difference was not significant. 

Summary 

One hundred cows were allotted to four treatments: (1) 100%, (2) 
83%, (3) 67% of N.R.C. (1970) energy requirements for dry, pregnant, beef 
cows, and (4) grazing irrigated sorghum stubble in the preliminary portion 
of a three-year study designed to evaluate energy levels and 11 low quality" 
forage with liquid protein supplement for wintering cows. Cows on treat
ments 1, 2 and 3 were confined in 17 acre lots and fed sorghum silage. 
Treatment 4 was stocked at the rate of 1.25 acres per cow. The criteria 
used to evaluate treatment during the 94-day wintering period were weight 
and fat change. Treatments 1 and 4 produced less (P< .05) weight change 
than treatments 2 and 3 with -8.4, -63.5, -60.2 and 13.9 lb. for treat
ments 1, 2, 3 and 4, respectively. Cows on treatment 1 had less (P< .05) 
fat loss with -.10 mm, than those on treatments 2 and 3 with -.70 and -96 
mm, respectively. Fat thickness, measured using a Sonoray, tended to be 
more accurate in treatment evaluation than body weight change. Liquid 
supplement consumption increased as energy intake decreased, however, no 
adverse affects were noted due to the higher supplement intake by the cows 
on the low-energy treatment. When performance was considered, the winter
ing treatment did not affect weaning weights of calves. 
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In areas where it is deemed feasible and desirable to confine cows 
during the winter, it would appear possible from this study to limit cows 
to only a portion of the recorrnnended energy intake and achieve considerable 
savings without adversely affecting production. 
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PRODUCTION TRAITS OF SIMMENTAL AND BROWN SWISS CROSSBRED STEERS 

K. R. Hansen, R. H. Klett, D. W. Zinn and S. M. Young* 

The introduction of the Simmental breed of cattle from Switzerland 
and Gennany to the United States and the increased use of Brown Swiss in 
crossbreeding has produced a need for specific information regarding pro
duction characteristics of these breeds with regard to their capacity to 
produce beef. 

The selected Brown Swiss and Simmental sires were mated to either ~ 
Charolais ~ Hereford or ~ Charolais ~ Hereford ~ Brahman cows. The calves 
were weighed at birth, raised on their dams under native range conditions 
with only protein supplement provided . The calves were weaned approx
mately 40-days earlier than usual (160-180 days of age) due to a severe 
drought which was responsible for a shortage of grass which produced some
what l ighter than expected weaning weights . At weaning, the steer calves 
were placed directly in the feedlot . The calves were group fed for 219-
days. All calves were slaughtered with an equal number of days on feed 
and processed through the Texas Tech University meat laboratory where 
detailed information was obtained on the left side of each carcass. 

The Sirrnnental crossbred calves were heavier at birth and gained more 
rapidly in the feedlot. The Brown Swiss had a slightly higher 205-day 
wei ght and averaged 35-days younger at slaughter. The Brown Swiss were 
also fatter and graded higher due to the higher marbling score. The 
Simmental cut a higher percent edible portion and were more tender than 
the Brown Swiss . The performance and carcass characteristics of the two 
si re groups are contrasted in table 1. 

*Te~as Tech University Center at Amarillo, Pantex, Texas ; Animal 
Sci ence Department, Texas Tech University, Lubbock, Texas. 
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TABLE 1. Performance and Carcass Traits of Crossbred Steers 

Brown Swiss 

No. head 4 

Performance 
Birth weight, lb . 93.8 
Adj. 205 day weight, lb. 584 .0 
Feedlot A.D.G., lb. 2.75 
Weight/day of age, lb. 2.74 
Final weight, lb . 1039 
Age at slaughter, days 380 

Carcass 

Area L. dorsi, sq. in. 12 .02 
Warm carcass weight , 1 b. 652 
Marbling scorel 5.0 
Conformation score2 12 .5 
Maturity score A-
~st . % kidney fat 2. 1 
B.ack fat, in. 0.40 
Tenderometer score 16.3 

. % fore quarter 52.7 
% hind quarter 47.3 
% fat trim 21.5 
% bone 19.7 
% retail cuts 54 .2 
U.S.D.A. yield grade 2.5 

. Slight = 4; Small = 5; Modest = 6, etc. 
2Low choice = 12 ; Average choice = 13, etc. 
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Simmental 

4 

102.3 
576.3 

2.83 
2.76 

1142 
415 

12 .17 
710 

3.8 
12.5 

A-
1.8 
0.20 

13.0 
53.2 
46 .7 
18. 7 
19.5 
57.0 
2.2 
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TECHNIQUES OF FEEDING ANTIBIOTICS IN FINISHING RATIONS 
TO LIGHT, STRESSED FEEDER CATTLE 

K. R. Hansen, R. H. Klett and L. B. Sherrod* 

Introduction 

Research information is plentiful concerning the feeding of antibio
tics at low levels in high energy finishing rations for beef cattle (Furr 
and Carpenter, 1967; Furr et al., 1968a). The results of feeding initial 
high levels has been demonstrated by Furr et ~· (1968b) who reported that 
initial high doses of antibiotics followed by continuous low levels in the 
ration of stressed feeder cattle produced a favorable response. Hansen et 
al. (1970b) found no advantage at termination (170-days) of the feeding 
period for cattle fed high levels of oxytetracycline (OTC) and Neomycin 
(NEO) for the first seven days over steers receiving a continuous low level 
or no antibiotic . The initial effect of heavy medication was apparently 
compensated for during the feeding period. Hansen et al. (1970a, 1970b) 
found that continuous low level feeding of antibiotics-resulted in a lower 
incidence of abscessed livers in older heavier cattle. Research infor
mation is limited concerning continuous feeding of antibiotics to cattle 
going on feed at an early age and remaining on feed for a long period of 
time. 

The objective of the study reported herein was to determine any effect 
which might exist due to initial high level feeding of OTC and Neomyc in 
sulfate and their combination to light, stressed feeder cattle. In addi
tion, two continuous l evels and an intermittant level were compared to 
determine their effect on performance and liver abscesses. 

Procedure 

This study was evaluated in two phases; phase I - the first 28-day 
period, evaluated an initial 7-day high level of antibiotics in four 
treatments: (1) control; (2) Neomycin sulfate, 500 mg/head/day; (3) OTC, 
500 mg/head/day; and (4) 500 mg Neomycin sulfate + 500 mg OTC/head/day for 
first seven days. Phase II - consisted of a 196-day feeding period to 
evaluate treatments as follows: (1) control; (2) OTC, 75 mg/head/day con
tinuously; (3) OTC, 250 mg/head/day continuously; (4) OTC, 1 gm/head/day 
for three days at 28 day intervals. 

Phase .!. - Ninety-six feeder calves weighing approximately 375-pounds 
were allotted to the above mentioned treatments with 4-replication of six 
head each. The calves were weighed off-truck after a 30-hour haul, given 

*Texas Tech University Center at Amarillo, Pantex, Texas. 
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routine vaccinations, implanted with 30 mg diethylstilbestrol, castrated, 
dehorned and branded. The arrival day was cold and rainy so that the 
calves were placed under extreme stress. The calves were placed on a 
ration consisting of 68.9% milo, 25.0% sorghum X sudan hay, 4.3% cotton
seed meal, 0.7% urea, 0.1 % sulfur, 0.5% calcium carbonate, 0.5% trace
mineral salt and provided with 2000 IU vitamin A per pound of ration. As 
the calves adjusted to the concentrate level, the hay was gradually re
duced to 7.0% of the ration with the difference made up in the milo por
tion. 

Phase II - At the termination of phase I, the number of calves was 
restored to"""96 head using calves which had been maintained on the basal 
ration during the initial 28-day period. Weights were taken and a 4.0% 
arithmetical shrink used to calculate final weights for phase I and 
initial weights for phase II. The calves were treated as outlined above 
for treatments of phase II. Final weights were also subjected to a 4.0% 
arithmetical shrink . Because of the length of time required to finish 
these calves, they were group fed by treatment for the last 56-days, 
therefore, no statistical analysis is available for feed efficiency during 
phase II. Liver abscesses were the primary criteria in evaluating the 
treatments in phase II. 

Results and Discussion 

Phase I - A summary of data from phase I is presented in table 1. 
None of the differences found were statistically significant due to the 
variation of the individual observations. The calves responded relatively 
well to medication during the first seven days. However, upon withdrawal 
of medication all treatments contracted a respiratory infection and 10 
animals either died or were removed from the study. The largest number of 
animals lost were from the unmedicated group and the least from the group 
receiving the highest level of medication , although two of the steers lost 
in treatment 1-C were unrelated to treatment. The infection was spread 
uniformly throughout the treatments and all animals were treated individ
ually. Apparently, the seven day medication period was not sufficient for 
calves subjected to the amount of stress these had received. 

TABLE 1. Phase I - Summary of Performance for First 28-Days. 

Characteristic 1-A 1-B 1-C 1-D 

Number headl 20 22 21 23 
Initial weight 4-1-70 375.3 371.4 378, l 372.5 
28-Day weight 4-29-70 431.9 416,6 421 .7 429.3 
Average daily gain, lbs. 2.02 1.62 1.58 2.03 
Daily feed intake, lbs, 12. 32 10 .95 13 ,81 13.32 
Feed efficiency 6.45 7 .1 8 10.20 6.68 

11-A, 3 steers died due to bilateral pneumonia, l steer was removed 
due to chronic pneumonia; 1-B, 2 steers removed due to severe pneu
monia; 1-C, 1 steer removed due to severe stifle, 1 died due to bloat, 
l died due to pneumonia; 1-D, 1 steer died due to bilateral pneumonia. 
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Phase II - The results of phase II is summarized in table 2. There 
were no significant differences in performance which might indicate that 
the animals were all reasonably healthy by the beginning of this phase and 
remained so through the termination of the study. Liver abscesses, gener
ally a major problem for long fed calves, were found in only two of the 
control, no antibiotic, animals which is well below the average incidence 
even when antibiotics are fed. The group receiving continuous levels of 
antibiotics, 2-B and 2-C, were void of abscesses. However, the continuous 
high level (250 mg/head/day) OTC resulted in slightly higher and more 
efficient gains than the other antibiotic treatments. 

TABLE 2. Phase II - Summary of Performance for 196-Day Feeding Period 

Characteristic 2-A 2-B 2-C 2-D 

Number head 24 24 24 24 
Initial weight 4-29-70 431. 7 423.4 411.3 423. 1 
Final weight 11-11-70 908.0 908.5 913.7 903.4 
Average daily gain, lbs. 2.43 2.48 2.56 2.45 
Daily feed intake, lbs. 20.25 20.48 19.04 19.57 
Feed efficiency 8.33 8.26 7.44 7.99 
Liver abscesses 2 0 0 1 

Summary 

Initial antibiotic levels for stressed feeder calves is, at best, 
difficult to project in advance. The period for which antibiotic treat
ment should be administrated is probably best governed by the condition of 
the animals and in severe stress cases seven days does not appear to be 
adequate using the dosages and antibiotics studied. 

Continuous levels of antibiotic have been shown in many studies, as 
in this one, to be effective in the reduction of abscessed livers when 
milo is the major ration ingredient; with somewhat less success with inter
mittant high levels. It is worthy of note that the calves in this study 
were young, light calves and even though the feeding period was lengthy a 
much lower than anticipated incidence of liver abscesses was found. It 
may be, that calves started at an early age on high energy rations are not 
as susceptable to liver abscesses and more research is warranted in this 
area. 

Rate and efficiency of gain were not significantly affected by anti
biotic treatment, although the animals receiving the high continuous level 
(250 mg/head/day) gained slightly better on less feed. 
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PREGERMINATION AS A PROCESSING TREATMENT FOR GRAIN SORGHUM 

R. C. Albin and L. B. Sherrod* 

Introduction 

Several reports are available which describe the need for processing 
grain sorghum in some manner prior to feeding the grain to livestock, and 
particularly to feedlot cattle. The objective of this study was to deter
mine the effect of pregermination of grain sorghum on its digestibility 
and utilization of nitrogen by feeder steers. 

Procedure 

Twelve crossbred feeder steers with a mean weight of 460 pounds were 
randomized to three feeding treatments of four head each. One steer on 
each of two treatments did not adjust to the collection stalls and they 
were removed from the study. The grain sorghum used for this study was 
fertilized and irrigated, variety NK280, 1970 crop, and grown near Lubbock, 
Texas. 

The ration composition used for this study is shown in table 1. 

TABLE 1. Ration Composition for Pregermination Study (Air-Dry Basis) 

Ingredient % 

Grain sorghum 
Barley, Tokak variety 
Cottonseed hulls 
Premix T-272 

82.2 
6.2 
6.9 
4.7 

100.0 

The grain sorghum and barley were fed as a mixture and the three feed
ing treatments were based upon whether the grain mixture was fed dry, wet 
for 24 hours, or wet for 24 hours using pregerminated barley. The mixing 
procedure was as follows: 

(l) The grain was rolled using a small set of grooved rolls (8 11 x 
12 11

), dry mixture first. 

(2) The cottonseed hulls and premix were added to the rolled grain. 

*Animal Science Department, Texas Tech University, Lubbock, Texas, 
and Texas Tech University Center at Amarillo, Pantex, Texas. 



(3) The· rolled grain was mi xed with the hulls and premix prior to 
feeding. 

The ration for each animal was prepared individually and fed to each steer 
in conventional digestion and metabolism· stalls . 

Preparation uf each grain mixture is described in the following 
section. 

The dry mixture was prepared by weighing the grain sorghum and barley, 
air-dry basis, then mixing together prior to rolling. 

The wet for 24 hours mixture was prepared by weighing the .grain sor
ghum and barley, air-dry basis, a predetermined volume of water was added 
to the grains to bring the moisture content to 35%, thoroughly mixed and 
then stored for 24 hours in an open container at room temperature (range 
of 50°F - 85°F) prior to rolling. 

The pregerminated mixture was prepared in the following stepwise 
manner: 

(1) Water was added to Tokak variety barley to bring the moisture 
content to 40%. The barley mash was stored ·in an open container 
for 24 hours as described above . . 

(2) .The barley mash was thoroughly washed (leached) after the initial 
storage, then allowed to stand for 24 hours. 

(3) After the second 24 hour storage, the barley mash was mixed with 
the weighed amount of grain sorghum and a volume of water to 
bring the moisture content of the mixture to 35%. The mixture 
was stored, as· described initially, for 24 hours prior to rolling. 

Total collection of feces and urine was made with digestion coeffi
cients and nitrogen retention values being determined by standard proce
dures. 

Results and Discussion 

Mean chemical composition and energy values for the rations and selec
ted ingredients are shown in table 2. 

TABLE 2. Mean Composition of the Ration and Selected In9redients 
for the Pregermination Study (Dry Matter Basis} 

Item % D.M. 

Barley, raw 90.50 
Grain sorghum, raw 86.85 
Barley, germinated 59.65 
Grain mixture, dry 90.00 
Grain mixture, wet for 24 hours 68.12 
Grain mixture, pregerminated 68.96 
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% N 
2.41 
1.51 
2.51 

% Ash 
2,82 
1.60 
2.82 

G.E. kcal/g 

4.332 
4,295 
4.361 



Mean digestion coefficients and nitrogen retention values are shown 
in table 3. There were no significant differences (P> .05) among the 
treatment means in digestibility of the various nutrient components or 
for nitrogen retention. However, there was a consistent trend for the 
wet treatments to have lower digestibility than the dry grain mixture. 
This is somewhat inconsistent with the potentially beneficial effects of 
the degradation associated with seed germination for improving digesti
bility over that for dry grain. This increased digestibility could have 
occurred with the 24 hour wetting treatment by initial degradation 
processes associated with the naturally occurring gibberylic acid des
truction of the protein matrix surrounding the starch envelopes 
similar to that involved with the onset of germination. Further, addi
tion of the Tokak barley mash (with a high production of gibberylic acid) 
to the sorghum grain for the 24 hour wetting period could have further 
increased the germination response, thereby promoting additional i mprove
ment in digestibility with this pregermination treatment. A possible 
explanation for the present results might be that the 24 hour time period 
for the pregermination treatments was too short in duration for 
sufficient degradation associated with germination to reflect improved 
digestibility. Further studies, particularly involving treatment time, 
will be required to fully evaluate pregermination as a means for improv
ing digestibility of sorghum grain. 

TABLE 3. Mean Digestion Coefficients and Nitrogen Retentiona 

Grain Treatment Dry Wet 24 Hrs Pregerminated 

Number of steers 3 3 4 
Digestibility, % 

Dry matter 72.9 70.5 70 .8 
Crude protein 57.7 52.6 54.5 
True protein 85.0 79.5 81.5 
Organic matter 73.5 71.2 71.4 
Gross energy 70.8 69.0 69.0 

Nitrogen retention 
g per day 41. 7 41.0 43.9 
% of total N intake 47.7 46.3 49.6 

aNon-significant differences among the treatment means for each 
observation. 

Summary 

Digestibility studies were conducted with steers to evaluate pregerm
ination as a processing method for improving the nutritive value of sorgh
um grain with three grain treatments: control (dry rolled), wet for 24 
hours at 35% moisture, and wet for 24 hours at 35% moisture with supple
mental gibberylic ac id, a naturally occurring compound associated with 
germ~nat~on. Digestibility was not affected significantly by either pre
germ1nat1on treatment . These results suggest that possibly a longer 
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soaking time may be required for improving digestibility by the natural 
degradation processes associated with seed germination . 
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STRESS SICKNESS, SHIPPING FEVER, AND BLOOD 
TRANSFUSION THERAPY FOR FEEDER CATTLE 

W. H. Wohler, Jr.* 

Feeder cattle health is a perenial problem which seems to defy a 
total solution. There are many factors involved and many answers such as 
antibiotic resistance, new pathogens, management problems, etc . Undoubt
edly some of the questions haven't been answered yet, and furthermore as 
the old questions are resolved, new ones will arise. At this point in 
time it appears that Stress Sickness is one of the greatest factors we 
have to contend with. Stress Sickness is involved in susceptibility to 
infections. Stress Sickness is involved in the animal's ability to re
cover from infections, and Stress Sickness can be a disease by itself. 
Stress Sickness can cause unthriftiness and death by itself, or it can 
cause unthriftiness and death in concert with various infections. It 
can also be a hidden cause of poor performance. In a manner of speaking 
Stress is the force that stimulates the response known as Adaptation and 
Stress Sickness is the result of excessive stress adaptation. 

The adrenal gland, located close to the kidneys, is where the action 
centers. This gland, not quite as big as your thumb in a four hundred 
pound yearling, has a center known as the medulla that produces adrenalin 
which affects blood pressure and conversion of glycogen to glucose and a 
cortex, or outer portion, which produces cortisone and related compounds 
all of which are known as corticosteroids. There are two kinds of cor
ticosteroids, the mineral corticosteroids and the glucocorticosteroids. 
The former regulates sodium and potassium levels in the blood, and the 
latter causes glyconeogenesis (production of sugar from protein) and re
duction of inflammation. Glucocorticosteroids are anti-inflammatory as 
well as glucogenic. Additionally, glucocorticoids cause a reduction of 
circulatory lymphocytes (white blood cells which are associated with 
antibody production) and a reduction of circulating eosinophils, another 
kind of white blood cell, which seem to be associated with allergic 
matters. This latter response is especially useful in research as it 
indicates adrenal cortex reaction. Adrenal cortex secretions also cause 
degeneration of the lymph and lymphoid tissues. Secretions of adrenal 
cortex hormones, which induce adaptational responses in various body 
tissues, are under the control of the pituitary which in turn responds 
to stressful circumstances and conditions. 

With the above as background, it can be said that if stress and 
adaptation are the culprits in the production of Stress Sickness and that 
Stress Sickness is functional in the development of Shipping Fever, then 
we should find certain changes in stressed cattle such as elevated serum 
sodium and a decreased percentage of eosinophils, and this in turn should 

*Animal Science Department, Texas Tech University, Lubbock, Texas 
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be related to the occurrence of Shipping Fever. This we have done. In 
several observations which are summarized in table form in the appendix 
of this article we have found a relationship of eosinopenia (Eosinophil 
depression) and Shipping Fever. I consider in a general way that any 
infectious disease that occurs post shipping and is related to the ship
ping as Shipping Fever. We have also found an elevated serum sodium post 
shipping which indicates by its magnitude and duration a continuing hyper
adrenal cortex function. Additionally, we have noted a depressed serum 
or plasma protein level in stressed and sick feeder cattle which at times 
gets to the critical point. 

All of this is interesting, but what does it mean, and what can we 
do to compensate the cattle for Stress Sickness? Aside from using cor
tisone type drugs which are controversial, what can be done? Sodium is 
up but not apparently to toxic levels. Eosinophils are down. Lympho
cytes apparently are down, and plasma protein is down; this latter is 
very serious and at times it is critical. Plasma protein is necessary 
for nutrition and for antibody formation; it is necessary to maintain 
osmolarity of the blood which is essential to fluid balance, and protein 
is also a significant buffering agent which functions to control pH, or 
acid base balance in the blood. Adequate plasma protein is necessary 
for normal metabolism in many ways. 

Whole blood would seem to be an ideal means of replacing lymphocytes, 
providing some antibodies and especially of supplying the much needed 
plasma protein. 

Blood transfusions are not new to veterinary medicine, but they are 
new to feedlots. In order to expedite matters, it was decided to collect 
blood from healthy cattle at the packing house, and a cannula method of 
exanguinating the cattle was devised for sanitary reasons. The cannula 
is made of stainless steel; it is 22 inches long,~ inch inside diameter 
and beveled in the fashion of a needle at one end. The other end has a 
length of plastic tubing attached. The animal is stunned and hung up, 
and the skin is incised in the conventional manner, care being exerted 
to not cut the vessels. The cannula is inserted to the right of the 
trachea into the heart via the thorasic inlet, and the blood is collected 
in 5 gallon plastic .buckets containing 65 ounces of 5% aqueous sodium 
citrate solution. The blood collected thusly can be stored three weeks 
at 360F. 

To facilitate administration, a large lever actuated syringe has 
been devised using an aircraft hydraulic cylinder and check valves which 
delivers 1300 cc per stroke . The citrated whole blood is administrated 
subcutaneously, about 650 cc per injection site. Absorption in stressed 
and dehydrated cattle is prompt and no difficulty from abscess formation 
has resulted when aseptic precautions have been adhered to. A preventive 
dose of antihistamine is routinely given, but no shock type reactions 
have occurred. A dose of 3 cc per pound of body weight, which amounts 
to about a 7.5 percent blood replacement, has been used most of the time 
although amounts varying from half of this amount to twice as much have 
been employed. In general, I believe the half doses are of less value. 
The double doses are of value for extremely Stress Sick cattle. Results 
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have varied . The most dramatic results have occurred in the most Stress 
Sick cattle. It should be emphasized that this treatment is not, nor has 
it ever been considered to be a replacement for good management, nutri
tion, vaccination and treatment of infection with antibiotics and chemo
therapeutic agents. Whole blood is being used as specific therapy for 
Stress Sickness and as adjunctive therapy for Shipping Fever. The optimum 
time of administration has not been established. The most dramatic and 
statistically significant results obtained so far are shown in table 1. 

TABLE 1. Fifty-Four Head of Knock Out Cattlel 

Results 9 Days Post Treatment 
Treatment Dead2 Recovered Not Recovered3 

360 to 1200 cc 
Citrated whole blood 
subcutaneous 

Controls 
3 

13 
19 
10 

5 
4 

lcattle had been treated repeatedly with antibiotics but had failed to 
respond. Average serum total protein 6.2, 76% were below normal 
averaging 5.9 

2(P<: .02) by Chi-square test. 
3several of these cattle had complications such as infected throats, 
etc. 

APPENDIX TABLE 1. Eosinophil Counts (200 Cell) 

Cattle 

144 head Okie 
350# heifer 

Origin 

Temper
Recta 1 ature 
104°F 104 + Avg. 

calves 5.0 1. 26 3. 9 

44 head Hol
stein steer 
and bull 
calves 3.7 1.4 3.0 

10 Ar 
Transit 

8 Hr Work 
300 Miles 

1.5 

52 

Destination 
lO Hr 

Transit 
No Work Days Post Arrival 

300 Miles 9 19 33 

5.2 

3.8 0.97 4.2 



APPENDIX TABLE 2. Serum Total Protein* 

Origin Destination 
6/1 6/2 6/9 6/16 7/15 8/12 9/9 

All heifers 6.7 6.3 5. 1 5.6 5.8 6.5 5.8 
All steers & bulls 6.2 6.6 5.4 5.6 5.2 6.3 6.2 
Holdover steers & bulls 5.5 6.5 5.2 5.5 
Fresh steers & bul l s 6.5 6.6 5.6 5.6 

*Cattle shipped from Alexandria, La.--STP determined by refraction. 
Comments: 
1. Normal range 6.5 to 7.8 
2. The serum total protein was depressed one week post shipment and to a 

greater extent in the heifer calves than in the yearling cattle. This 
agrees with the amount and degree of sickness that would routinely be 
anticipated. 

3. The serum total protein was depressed prior to shipment in the case 
of the holdover cattle, it was elevated immediately post shipment and 
then was depressed to an even greater extent one week post shipment. 
This also agrees with the amount and degree of sickness that would 
routinely be anticipated. 

4. Two weeks post arrival the serum total protein had begun to return to 
normal, but pre-shipment levels were not approached until samples 
taken approximately 75 days post shipment and these were still below 
stated norms. 

APPENDIX TABLE 3. Serum Total Protein vs. Rate of Gain** . 

Group No. 6/17 7/15 8/12 Avg. STP AOG 

Heifers 20 + * * 6.4 2.28 
II 18 + + 6. 1 2.22 
II 9 + 5.8 2. 11 
II 1 . 4.4 2.30 

Steers & bulls 11 + * * 6.3 1.70 
II II 5 + + 6. 1 1.53 
II II 18 + 5.5 1.48 
II II 4 5.3 1.36 

**Alexandria, Louisiana, cattle at Lubbock, post adjustment period. 

6 or above = +. 

Averaged (6 or above) = *. 

Below 6 = -
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APPENDIX TABLE 4. Average Serum Total Protein vs. Rate of Gain* 

Heifers Steers & Bulls 

Gain 1#/Day Gain< 1#/Day Lost From Gained Lost 
From Buy From Buy Buy Wt. Wt. Wt. 

(Origin 
Avg.(Destination 
STP (1 Wk Post Arriva l 6.4 6.0 5.8 6.2 5.9 

*Alexandria cattle at Lubbock, adjustment period. 

APPENDIX TABLE 5. Relation of Serum Sodium to Temperature* 

TemEerature Readings 
One Week Average 

# Head Origin Destination Post Arrival Serum Sodium 
Steers & Bulls 19 none above 1040 188.5 

II II 3 + 187.5 
II II 2 + + 191 .6 
II II 1 + + + 198.0 

Heifers 15 none above 1040 184 .3 
II 10 + 185.3 
II 3 + + 186 .0 
II 1 + + + 188.0 
+ = Rectal temperature 104°F or above. 
*Alexandria cattle. 

APPENDIX TABLE 6. Temperature vs . Weight Gain 17 Days Post Purchase* 
No. Temperatures Range Gain/Loss Average Gain 

Steers & Bulls 19 none +27 to -12 +15 II II 4 + + 5 to -11 - 7 II II 1 ++ -33 -33 
Heifers 14 none +28 to -1 2 +25 II 8 + +15 +15 II 4 ++ +10 to -10 +17 II 1 +++ + 3 + 3 

Temperatures recorded at origin, destination, and one week post arrival at Lubbock. 

+ = Rectal temperature of 104° or more at any recording 
*Alexandria cattle. ' 
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AMMONIATED ROUGHAGES IN STEER FINISHING RATIONS 

R. H. Klett, B. G. Maben and L. B. Sherrod* 

The availability of suitable roughages for steer finishing rations 
continues to be a problem in Panhandle feedlots. The use of all concen
trate and/or high concentrate rations has been developed to partly re
lieve the difficulties involved in mechanization and transportation of 
roughage; however, feedlot data continue to support the need of some rough
age by finishing steers. 

Recent data reported by Lippke and Riewe (1971), Tillman et al . (1969), 
Furr and Carpenter (1967) and White (1966) have indicated that-ammoniated 
rice hulls have feeding value in steer finishing rations. The ammoniation 
of rice hulls is accomplished by heating ground rice hulls in the presence 
of ammonia and catalysts. The ammoniation process is now being used with 
sorghum stubble and wheat straw. The present trial was designed to com
pare the feeding value of ammoniated rice hulls to sorghum stubble and 
wheat straw when fed both as ammoniated and non-ammoniated materials. 

Procedure 

Seventy five steers averaging approximately 765 pounds were randomly 
allotted to five treatments of 15 animals each with three replications in 
each treatment. Rations used in the trial are presented in table 1. All 
steers were implanted with 30 mg diethylstibestrol at the initiation of 
the experiment and fed for approximately 100 days. Performance criteria 
were individual daily gain, daily feed intake, and feed per pound of gain. 
Carcass measurements included grade, back fat thickness, marbling score, 
dressing percent, conformation score, and abscessed livers. 

Results 

Feedlot performance and carcass data for the trial are presented in 
tables 2 and 3, respectively. There were no significant differences be
tween treatments for any of the criteria studied. There was a trend for 
improved daily gains and feed efficiency in the raw wheat straw treatment 
as compared to the ammoniated wheat straw and both sorghum stubble treat
ments. Carcass traits were not affected significantly by roughage source. 

The ammoniated rice hull treatment had the best feed conversion ratio, 
but had the lowest rate of gain of any treatment. This is probably the 

*Texas Tech University Center at Amarillo, Pantex, Texas, 
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result of the lowered feed consumption . These data suggest a slower rate 
of passage from the reticule-rumen which resulted ~n a more effici:nt util
ization when compared to the other trea~me~ts. This same observati~n was 
made by Li ppke and Riewe (1971). Ammoniation o! the roughage.materials 
did not improve performance over the same material s when fed 1n the non
ammoniated form with added urea to increase the nitrogen level to that of 
the anmoniated product. These data are supported by those of Tillman et 
~· (1969) and Furr and Carpenter (1967). 

Of particular interest in this trial was t he use of sorghum stubbl: 
and wheat straw in feedlot ration since both are by-products of the grain 
industry in the Panhandle and are available in large quantities most years . 
Cattle fed sorghum stubble tended to have somewhat lower performance than 
those fed wheat straw; however, the differences were small and non-sign i f
icant. Data from this trial suggested that these materials can be used as 
roughage sources in feedlot finishing rations, however, the level of in
corporation into the ration will probably be limited due to their low 
digestibil i ty and high lignin content, since digestibility of roughages 
become more important as the level increases in a finishing ration. One 
of the main functions of poor quality materials in high energy finishing 
rations is to slow the rate of passage of the digesta through the tract 
and allow more time for digestibility and uti l ization of other ration com
ponents. Average daily gains, feed consumption and feed conversion would 
be expected to improve with these materials as levels are reduced in the 
rations. 

Chemical composition of roughages are presented in tabl e 4. Sorghum 
stubble retained more ammonia nitrogen t han t he r ice hulls or wheat straw. 
Some difficulty was encountered in ammoniating the wheat straw because of 
the lower density. The feasibility of ammoniating these materials depends 
on economics involved in harvesting and transportation since both materials 
are low in density. 

Sunmary 

Seventy-five steers averaging approximately 765 pounds were randomly 
allotted to five treatments of 15 animals each with three replications in 
each treatment. Experimental treatments consisted of the addition of 
ammoniated rice hulls, non-ammoniated sorghum stubble, ammoniated sorghum 
stubble, non-ammoniated wheat straw and ammoniated wheat straw as roughage 
sources at 10 percent in steer finishing rations . Cattle were fed for 101 
days and slaughtered. There were no significant differences in feed lot 
performance or carcass traits attributable to roughage source. Data sug
geste~ t~at these by-product materials can be used i n finishing rations. 
Ammon1at10~ of the roughage mater~a l s did not improve performance over the 
same materials when fed non-ammoniated with added urea to increase nitro
gen level up to that in the ammoniated product. 
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TABLE 1. Experimental Rations 

Roughage Sourcea RH-A SS-A 

Ingredient composition, % 
Dry-ro 11 ed mi 1 o 84.0 84.0 
Cottonseed meal 5.0 5.0 
CaC03 0.5 0.5 
Salt (T-M) 0.5 0.5 
Roughage source 10.0 10.0 
Antibiotic 0.035 0.035 
Vitamin A 0.015 0.015 
Urea 

aRH-A - Ammoniated rice hulls 
SS-A - Ammoniated sorghum stubble 
RSS - Raw sorghum stubble 
WS-A - Ammoniated wheat straw 
RWS - Raw wheat straw 
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RSS WS-A RWS 

83.8 84 .0 83.8 
5.0 5.0 5.0 
0.5 0.5 0.5 
0.5 0.5 0.5 

10.0 10.0 10.0 
0.035 0.035 0.035 
0.015 0.015 0.015 
0 .25 0 .25 



TABLE 2. Feedlot Performance of Steers Fed Ammoniated and 
Non-Ammoniated Roughages 

Roughage Sourcea RH-A SS-A RSS WS-A RWS 

No . animals 15 15 15 15 15 
I n i ti a 1 wt . 1 b . 760.5 766.3 775.6 764.3 772.3 
Final weight, lb. 1019.6 1030.80 1042.8 1036 .6 1066.0 
Tota 1 ga i n , 1 b. 259.2 264.5 267.2 272.3 293.7 
Av. daily gain, lb. 2.56 2.61 2.64 2.69 2.90 
Total feed cons., lb. 2409.7 2810.3 2944.3 2867.3 2808.7 
Daily feed cons., lb. 23.85 27.82 29 .15 28.38 27.80 
Feed/lb. gain 9.31 10.65 11 .04 10.55 9.58 

aSee table 1 footnote for identification of the roughages. 

TABLE 3. Carcass Traits of Steers Fed Ammoniated and Non-Ammoniated 
Roughages 

Roughage Sourcea RH-A SS-A RSS WS-A 

No. carcasses 15 15 15 15 
Hot carcass weight, 1 b. 650.3 647 .3 664.3 651.5 
Dressing percentage 63 .0 62.0 63.0 62.0 
Fat thickness,1in. 0.48 0.45 0.46 0.46 
Marbling score 4.7 4.7 5. 1 4.7 
Conformation score2 12. 1 12.7 13.2 13. 2 
Carcass grade3 11 . 5 11.1 11. 7 11 .4 
Liver abscesses 1 0 0 0 

asee table 1 footnote for identification of the roughages . 
1slight = 4, Small = 5. 
2Low choice = 12, Choice = 13. 
3High good = 11, Good = 12. 

TABLE 4. Chemical Composition of Ammoniated Roughages 

Roughagea RH-A SS-A RSS WS-A 

Composition, OM basis, % 
Organic matter 77 .9 84.1 88.2 89.7 
Ash 22.1 15.9 11.8 10.3 
Crude protein 10.1 12. 1 3.2 7.6 
Ether extract 1.0 1.2 1.5 0.8 
Crude fiber 42.5 38.1 31.9 41.5 
N-free extract 24.3 32.7 51.6 39.8 

Gross ~nergy, kcal/g OM 3.70 3.89 4.00 4.20 

asee table 1 footnote for identification of the roughages, 
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RWS 

15 
661.9 
62.0 
0.49 
5.0 

13.4 
11.3 
1 

RWS 

92.6 
7.4 
3. 1 
1.2 

41.7 
46.6 
4. 18 
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