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Dr. Fred G. Harbaugh 

The 1969 Beef Cattle Conference is dedicated to Dr. Fred G. Harbaugh. 

Dr. Harbaugh joined the Department of Animal Husbandry faculty as Assistant 

Professor and College Veterinarian in 1927. Since that time, nearly every 

graduate in Animal Science has been exposed to the teaching, philosophy, 

and humor of this gentlemen. In the early development of the Department, 

he taught every course offered and was also the first instructor in ~eats. 

His dedication to the students, the Department, the College, and the field 

of Agriculture has made for him a special place in the hearts of all who 

have trod his way. 
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EARLY WEANING STUDIES WITH BEEF CATTLE 

D. W. Zinn, R. c. Albin and C. B. Ramsey 

The growth pattern of body tissues indicates that the young 

growing animal must have the ver y best nutrition to make the most 

efficient use of his genetic potential for muscle growth. Under 

present management conditions, the beef calf remains with the cow 

on pasture for a period of eight to ten months. During periods of 

drouth or short grass supply the nutrition of the calf may be severely 

restricted at a time when adequat e nutrition is most essential for 

maximum muscle growth. The hypothesis is advanced that at any point 

where growth of the calf is res t ricted by inadequate nutrition of 

the dam, the calf be weaned and placed on a ration adequately 

balanced for the protein, energy, vitamins and minerals necessary 

for maximum growth. This would be continued on through the fattening 

period to market. 

The objective of this research is to evaluate nutrition and 

management techniques associated with early weaning of beef calves. 

Experimental Procedure 

Trial I 

Beef calves were randomly assigned to two t r eatments (~arly 

weaned and normal weaned). The average age of all calves at the 

beginning of the experimen t was 84 days. The early weaned calves were 

immediately started on the all- concentrate ad ~ ration as shown 

in table 1. This ration contained 17.2% digestible protein, which 

was reduced on the 10th, 28th, and 70th days on feed to 16, 15, and 
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11.5%, respectively. The normal weaned calves remained with their dams 

on irrigated sudan grass pasture throughout the initial 124 day period, 

The normal weaned calves were weaned at an average age of 208 days, 

and were immediately placed on an all-concentrate ration identical to 

that then being consumed by the early weaned calves (containing 11.5% 

crude protein). All calves were continued on this ration to market 

weight. 

Trial II 

Twenty Angµs X Hereford crossbred calves were ~eaned at an 

average age of 75 days and fed ad libitum the all-concentrate ration 

shown in table 2. After 56 days on feed the cattle were randomly 

divided into two ration groups to test the effect of 15% roughage in 

the ration on subsequent growth . 

Results and Discussion 

Growth and feedlot characteristics for Trial I are presented 

in table 3. During the first phase of the study (0 to 124 days) average . 

daily gain for the early weaned calves was greater than that of the 

normal weaned calves, 2.09 pounds and 1.71 pounds, respectively. Of 

even greater significance is the observation that the dams of the normal 

weaned calves at no time suffered nutritional restrictions as they 

were on excellent sudan grass pasture during this period. Therefore, 

the milk supply of the dams should have been at an optimum. 

The second phase of this study (124 to 266 days) embraced the 

immediate post-weaning phase for the normal weaned calves. During 
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this period, average daily gain favored the normal weaned calves, 

(1.99 and 2.19 pounds for early and normal weaned, respectively). 

A part of this increased gain was thought to be compensatory gain . 

There is also the possibility that continued ad libitum all-concentrate 

feeding of young cattle may have the tendency to ''burn- out" the cattle. 

This is being investigated more thoroughly in Trial II. 

Feed efficiency was except i onally good throughout the experimental 

period for the early weaned calves. 

Some health problems were encountered with the early weaned calves 

in Trial I. Six of the calves showed chronic bloat, and one died of 

bloat on the 70th day. Two calves died of pneumonia and three deaths 

exhibited severe enteritis, which could not be characterized. 

Growth data for Trial II are presented in table 4. The calves in 

this trial were extremely uniform in type, age , and weight. All were 

by the same sire and the dams were from the same genetic base. 

Rate of .gain and feed efficiency was especially good in this trial . 

No health or bloat problems have been experienced as was the case in 

Trial I . 

Summary 

Results from the initial trial on early-weaning of beef cattle 

show promise of promoting more rapid rates of gain . This study indicates 

that these early gains are very efficient in terms of feed consumed . 

Some health and bloat problems were encountered in Trial I but have 

not occurred in Trial II. 
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Table 1. Ration for Early Weaned Calves, Trial I 

Milo, dry rolled, lb., 633.0 

Cottonseed meal, lb. 350 .0 

Calcium carbonate, lb. 10.0 

Salt, lb. 5.0 

Vitamin A30 , lb . 0.60 

Aureofac
10 

, lb. o. 75 

Vitamin D & E + 
999.35 

Table 2. Ration for Early Weaned Calves, Trial II 

Milo, dry rolled, lb. 657 .6 

Cottonseed meal, lb . 128.0 

Carbotex, lb. 7.6 

Salt, lb. 4.0 

Vitamin A10 , lb. 1.6 

Aureofac10 , lb. _g 
800.0 
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Table 3. Growth and Feed Efficiency Characteristics, Trial I 

Period 0 to . 124 days 

Treatment Early 
Weaned 

Nwnber of animals 20a 

Initial weight, lb. 185.0 

Final weight , lb . 440 • 4 

Total gain, lb. 255 .4 

Av. daily gain, lb . 2 . 09 

Feed/lb. of gain, lb. 3 .81 

Normal 
Weaned 

20 

189 .2 

401.0 

211.8 

1. 71 

124 to 266 days 

Early 
Weaned 

lOb 

446.5 

711.8 

265.3 

1.99 

5 .89 

Normal 
Weaned 

16b 

411.5 

717 .2 

305.7 

2.19 

6.02 

aSix animals died during this period; 2 of pneumonia, 1 of bloat, 
and 3 of enteritis . 

bFour animals removed from each treatment at initiation of this 
period as replacement heifers. 

Tab le 4. Growth and Feed Efficiency Characteris t1.cs, Trial II. 

Period Birth to Weaning 

Days .0 to 75 

No . of animals 

Initial weight, lb. 

Final wt. for period, lb. 

Gain for period, lb. 

Av. daily gain for period, lb. 

Feed/lb. of gain for period, lb. 

Feed cost/lb . of gain 

20 

79 .2 

166. 7 

87.5 

1.16 

5 

Post Weaning 

0 - 28 28 - 56 

20 20 

166.7 201.4 

201.4 250 . 2 

34.7 48.8 

1.24 1. 74 

3. 75 3.60 

$ .09.4 $. . 090 



CURRENT STATUS OF ESTRUS SYN_CHRONIZATION 
RESEARO! IN CATTLE 

Sam E. Curl 

To synchronize estrus means to cause most of t he females in the 

breeding herd to exhibit estrus , or "heat", within a period of a few 

days . With s uch a program, many animals can be artifically inseminated 

within a three- day period. The time- and labor -consuming problems 

of estrus checks on the r ange and insemination of only a few. r e ceptive 

cows each day are eliminated. The service of genetically superior 

sires may be obtained through artificial insemination. If a rancher 

prefers to use the semen from his own bulls, more outs tanding bulls 

can be afforded since fewer are required, and t hese for a relatively 

short period of time. Some natural mating is still required since all 

of the cows cannot be expected to conceive at the firs t , or even the first+ 

second, services. Since calving periods are also "grouped", closer 

supervision can generally be provided for both cows and calves at 

the time of birth, thereby incre asing calf s urvival rate. More effi-

cient use of labor and management during breeding, calving, working, 

and feeding periods is facilitated , and more uniform gr oups of calves 

are produced fo r market. Recent reports (Curl et al., 1968 a., 1968 b; 

Lant z et al., 1968; Wiltbank and Kasson, 1968) i ndicat e that a number 

of the pr oblems which have limited the commercial usefulness of syn-

chronization techniques are gradually being solved. Conception rate at 

the estrus immedi ately following treatment remains the primary problem 

associ at ed with synchronization methods. 
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During the past twenty months , cattle synchronization studies at 

Texas Tech have involved the use of progestinated polyhydroxy polymer 

implantsl placed under the skin. Six basic studies have recently been 

conducted to determine the influence of various sizes and types of im

plants and concentrations of norethandrolone (SC-5914) on the release 

rate of this steroid from the implants. For a synchronization treat

ment to be effective, sufficient levels of the progestin administered 

must reach the circulation daily to inhibit ovarian follicle maturation 

and subsequent estrus . At the same time, levels of the treatment com

pound mus t be low and/or "mild" enough to allow full release of the 

ant erior pituitary hormones responsible for follicular growth and ovu

lation shortly after the end of treatment. Based on the findings of 

these trials, which involved totals of 92 Hereford cows and 474 implants, 

several general observations may be made. 

Norethandrolone release rate during a sixteen day treatment period 

significantly increased with increases in implant surface area. Im

plants in the form of hollow tubes with 1320 sq. mm. of surface area 

released one mg. of norethandrolone for each 12 sq. mm. of surface area , 

while solid, cylindrical and rectangular rod-shaped implants with 824 

sq. mm. of surface area eluted one mg. of norethandrolone for each 17 sq. 

mm. of surface area. In addition, implants containing smaller particles 

of norethandrolone released greater amounts of the s teroid than those 

containing an equal quantity of norethandrolone divided into larger 

particles . 

1 G.D. Searle and Co., Chicago, Illinois . 
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Addition of 10% polysorbate 80, an emulsifier and surfactant, 

to the implant used as a carrier for norethandrolone appeared to slightly 

augment the rate of release of the steroid, particularly in polymers 

containing a relatively small amount of cross-linkage. Findings with 

regard to the optimum amount of cross-linkage contained in t he poly

hydroxy polymer implants, however, were variable and non-conclusive. 

It was reasoned that small amounts of sodium chloride incorporated 

in the walls of capsules containing norethandrolone crystals might in

crease the rate of release of the steroid, but these were found to have 

little, if any, influence in this r egar d. 

Although infection associated with implantation has generally not 

been considered a problem, its incidence and the amount of inflammation 

occasionally found at implant sites at the end of treatment appeared to 

increase in ins tances where implants were contained in a polypropylene 

surgical netting, possibly due to a harboring of i nfectious microorgan

isms within the fine-mesh netting. Addition of nitrofurazone, an 

antibacterial compound, to the implants did not appear to significantly 

influence whether infection occurred at the implant sites during or 

following treatment. Furthermore, the coating of implants with nitro

furazone may have had a slight depressing effect on the rate of noreth

androlone elution. 

It is believed that improved synchronization methods can and will 

become a practical tool in the hands of many ranchers in the near future . 

In combination with the control of estrus and ovulation, artificial in

semination will then gain more widespread acceptance by beef producers 

and thus provide for considerable genetic improvement. 
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NUIRITIONAL CONSIDERATIONS FOR PROFIT OPTIMIZATION TODAY AND TOMORROW 

E. s. Erwin 

Over the past .few years, substantial changes have occurred in 

the larger cattle feeding companies. Much attention has been given 

to grain processing simultaneously with the feeding. of higher proportions 

of grain. Lower roughage ·use is not due to change in .nutrient value of 

this product but to the high costs of handling , materials l qss , labor 

supply, etc, 

Some indus.try changes in this regard do not reduce or .solve economic 

problems for the feeder but just transfer the problem t o other areas. 

Unless the feedlot management, nutritionist and veterinarian can work 

together, general changes such as grain amounts and processing can result 

in less efficient economics to the cattle feeder than no change at all. 

As grain is cooked or better processed (flaked, for example) and 

higher percentages of grain are fed, the general rate of fermentation 

in the rumen is enhanced. This is coupled with a markedly lower salivary 

flow which normally buffers the acid developed from rumen fermentation. 

With l ow rumen pH, lactic acid rather than normal energy metabolites 

may be produced. This can result in sudden death, founder and other more 

<=;asually associated problems such as poor feed utilization because of 

~oorly digested fiber. Furthermore, low roughage rations may separate 

An the feed bunk or even be blown over the hill on some of the few 

windy days in Texas . Irregular feed consumption , caused by sudden 

weather changes or irregular feeding, can also contribute to some of the 
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problems mentioned above . However, most of these feeding problems can 

be solved by proper planning and advance consideration of the effort 

involved. The nutritionists, management and veterinarian must work 

t ogether to prevent these hazards and optimize returns from this type 

of feeding. 

The flatter the grain flake initially produced, the more flake 

breakage and fines that occur in rations mixed in conventionally designed 

feed mills . The University of Arizona reported a substantial reduction 

in feed efficiency in cattle fed ground flaked milo compared to those 

fed an intact flake. This kind of information should be expanded. 

Since a cattle feeder cannot make these assessments, we must support 

colleges such as Texas Tech in more programs to study the effects of 

physical changes in feedstuffs on cattle performance. Economic implications 

can be projected from this information, and in turn can be used by feedlot 

management to assess their particular position and t o properly project 

need for equipment change . In some operations, milling and feeding no 

roughage rations with super grain processing may be advantageous and 

economical while others attempting to do the same may realize disastrous 

results. 

As we process feed better and feed higher grain and energy rations, 

one of the major problems that face nutritionists and management is feed 

consumption. In general, about 40-50 days after an animal is fed a 

high energy ration it will achieve close to the maximum feed consumption 

for that animal the remainder of its time in the feed yard. To exemplify 

this, a 450 pound steer may be consuming 16-17 pounds of feed after 50 
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days. When this animal weighs 900 pounds , it will s til l be consuming 

about the same amount of feed daily even though the body weight may 

be ~% more . With the same consideration, a 700 pound steer entering 

the feedlot may consume 22-23 pounds daily of the same ration after 

40-50 days . When it weighs 900 pounds, this steer will still be 

consuming 22- 23 pounds of feed. Comparing both kinds of cattle at 

900 pounds , the lightweight s t eer that consumes 16-17 pounds of feed 

and the heavyweight steer with 22- 23 pounds of feed daily, it is not 

difficult to project which steer is most efficient, primarily if one 

assumes that a similar amount of energy is required for body wei ght 

maintenance. Consequently , t he lightweight s teer must be sold at a 

lighter finished weight to maintain overall feed efficiency. This 

general consideration is important to those producing fo r sal e and t o 

those buying cattle from a "cattle growing" business. 

Other economic factors present interesting speculation. Most large 

cattle feeders, whet her they are custom feeders or feed t heir own cattl e, 

price their operational costs and profits by the ration markup. In the 

normal operation, a given ration with ingredient cos t, expense and profit 

are charged to all cattle at the same price. If onl y differential 

feed consumption is conside red, i t becomes quite obvious that t he gross 

profit margin difference between the light and heavyweight steer is vastly 

different. This is coupled with the fact that on a per animal basis, 

operational costs are greater for the ligh twei ght steer because of 

expected labor and care associated with health . I am certainly not 

advocating feeding only heavyweight steers but t rying to exemplify 
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nutritionist-management-veterinarian considerations necessary to 

optimize dollar efficiency, profit making, etc. To follow this 

general line or trend of thinking, most of us calculate rations based 

upon energy density, protein percent, etc. What about these two 900 

pound steers, one that consumes 16-17 powids and the other 22- 23 

pounds? Should they be fed different diets at the same body weight? 

I think this is an important consideration because either we are 

over-supplementing one group or wider-supplementing the other. Even 

more important may be the fact that t oo low levels of products such 

as stilbestrol, Vitamin A and other feed additives will be consumed 

by the lightweight, long-fed group of steers. Most of us have tried 

throughout the past many years to simplify large cattle feeding 

operations by developing only a few general ration formulations and 

using a minimum number of ingredients. For the most part, I still think 

this is economically correct today. It has been our experience that 

with complex rations and a multiple number of formulations few feedlots 

are capable of maintaining the precision necessary for inventory 

control, accuracy of mix and materials handling. In most operations, 

it is important to first sol ve the major problems rather than try to 

sol ve all problems at once. 

It would be possible to program ration formulation and feeding 

programs to coincide with incoming cattle size . However, with the 

present day management and facilities, this concept would be most 

difficult in today's operation. I am sure that you would agree that 

some real strides can still be made in operating efficiency with the 

current nutritional "know-how" without waiting for a magic ingredient 
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to add to our feed. I think this area of the biology of differential 

feed consumption would be a significant area of research for academic 

institutions. Most certainly, to those of us who are interested in 

dollars and cents in the cattle business , elucidation of this problem 

would be significant. 

As grain is increased in the diet, generally the amount and type 

of supplement becomes a more important consideration. Many stationary 

feed mills cannot accurately add supplement at a level less than 2% of 

their rations . Furthermore, with most dry suppl ements that contain no 

carrier, it is difficult to maintain a homogenous mix. In feed mills 

where this type of supplement is used, special considerations must be 

given to conveying facilities and storage bins. For example, when a 

mineral-urea mix has a free drop of 10-12 feet, the ingredients can 

become unmixed and layer in t he enclosed storage bin. Part of the 

total ration will contain all mineral and another part urea. As you 

might imagine, this can cr eate havoc. Unless one is really familiar 

with his own sys tem, the quantity and type of supplement used ,-becomes 

extremely more important. If one has to purchase a high amount of 

carrier to overcome inherent milling problems, it eventually is going 

to be costly. You, the cattl e feeder and feed mixer are forced to pay 

someone else to mix and deliver a portion of the feed. Sometimes proper 

facility changes can indeed result in substantial economic changes. 

Over the past five or six years there has been a great promotion 

and trend toward the use of liquid supplements . Most certainly, the 
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biological value of urea, phosphates and vitamins fed in a liquid 

does not differ from the same ingredients formulated into a dry mix, 

Other considerations are most important . Liquid supplements may offer 

substantial advantages t o a cattle feeder such as more uniformity of 

~ixing and better inventory control. The price advantage to the cattle 

feeder of liquid versus dry supplement is very dependent upon the area 

and the pre-mixer. First, if urea and phosphoric acid are produced 

close to your area, these products can generally be purchased at a lower 

price as a liquid than in dry form. However, the cos ts of liquid 

ingredients and premixes substantially change if they haYe to be 

freighted long distances . Secondly, the cost and overhead to produce 

a liquid supplement is substantial ly less than a dry premix. Whether 

this advantage will be passed on to the feeder depends on the pre-mixer. 

While most liquid supplements are sold at a lower price per ton than 

a dry product, keep in mind the amount of water and the relative 

nutrients purchased. 

Today, the bulk of l iquid supplements sold are a molasses base that 

contains urea, phosphoric acid or ammoniated phosphates, soluble trace 

elements , Vitamin A, etc. There is a certain disadvantage to this type 

of pre-mix, First, the producer is completely dependent on molasses 

and i s forced to buy this product at any price. Like molasses, a 

soluble phosphate source has to be used. Both of these products do 

fluctuate greatly in price from one year to another. A cattle producer 

should be in a position to buy his nutrients at the least cost and this 

type of liquid supplement does not afford him the opportunity to change 
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his source of nutrients for the best price advantage. However, the 

major disadvantage of this type of system is that insoluble products 

such as those that would provide a calcium source cannot be used. 

The individual feeder must decide if his facility is such that liquid 

supplement offers him a physical advantage that would result in a 

better ration mix. 

While the cattle ind us try calls the product a supplement, the 

fertilizer indistry calls the product a fertilizer. One can approach 

a supplement as a fertilizer and take SOllle real lessons from an industry 

whose technology of materials handling and blending are about ten 

years ahead of ours . 

The disadvantages of certain dry fertilizer mixes were realized 

many years ago. The mixture segregated when being unloaded or hauled 

by truck on a bumpy road. Then liquid fertilizer blends entered the 

picture. While the cost of blending and materials ~andling were 

substantially reduced, the greatest cost disadvantage was the freight 

and handling on the amount of water necessary to the liquid, In the 

past few years, adjuncts have been used to manufacture a high solids 

slurry fertilizer that could carry in suspension insoluble particles. 

This direction married the many advantages of the dry and complete liquid 

mixes. 

I believe that protein, calcium, phosphorus, Vitamin A, etc. will 

be procured by large feedlots and handled as separate commodities in 

a liquid form, particularly if pre-mixes do not coma forth with a more 
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inexpensive product that affords ingredient feasibility at appropriate 

costs. Furthermore, I believe that the slurry fertilizer concept in 

application to cattle feed supplements should not be ignored today. 

Again, the choice of slurry, liquid or dry supplements must be assessed 

by each individual cattle feeder. 

The direction and use of liquid or dry pre-mixes may be affected 

by developments of feed additives. Some of these may not be compatible 

in a liquid pre-mix. One of the more exciting possibilities that we 

may look forward to is the result of academic and industrial research 

now in progress on protein and amino acid nutrition. Most natural 

occuring proteins are degraded in the rumen and resynthesized into 

bacterial proteins which in turn are used by the animal. This, of 

course, is why urea can be substituted for natural occuring proteins 

in cattle rations. It has been observed that if certain amino acids 

or fragments of proteins can pass through the rumen into the intestine 

that the animal will improve its overall nutrient utilization. In 

other words, cattle have a nutrient requirement for one or more amino 

acids than is supplied by rumen microflora. Treatment of proteins or 

amino acids to bypass the rumen may necessitate the use of dry pre

mixes because of the potential incompatibility of liquids. I think 

this is a research area of real significance to all of us and one the 

cattle feeding industry should really support since research results 

could significantly change the nutritional concepts of today. 
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INFLUENCE OF LINCOMYCIN FEEDING ON FEEDLOT HEIFERS 
WITH AND WITHOUT PROGESTOGENa 

Coleman A. O'Brien 

The favorable effect of several antibiotics upon rate of gain, 

feed conversion and control of liver abscesses has been established. 

The objective of this experiment was to test the effect of a new 

antibiotic, lincomycin, upon fattening heifers when fed orally with 

and without melengestrol acetate (MGA). The investigation was designed 

to test the effect upon gain, feed efficiency, carcass grade, incidence 

of dark cutters, liver abscesses , ruminal ulcers, diahrrhea, bloat, 

inappetance, increased appetite, estrus suppression, and bruising on 

the rump from riding in the 96-hour hormone withdrawal period prior to 

slaughter. 

Materials and Methods 

A 127-day experiment, including 96 heifers (less two removed, one 

by death and one s laughtered early) of predominately Hereford and Angus 

breeding, was conducted. Animals were allotted by breed and weight, 

otherwise randomly, to three treatment groups (replicated); treatment 1 

(T-1); 45 mg. lincomycin daily; treatment 2 (T-2), 45 mg. lincomycin 

ylus 0.4 mg. melengestrol acetate daily ; and treatment 3 (T- 3), control. 

The same basal ration; consisting of 83.5% cracked milo, 10% cottonseed 

meal, 5% cottonseed hulls, 1% calcium carbonate, 0.5% sodium chloride 

plus Vitamin A s upplement to approximate 50,000 I.U. per animal daily; 

8this project was supported by a grant of funds and pharmaceuticals 
from the UpJohn Company, Kalamazoo, Michigan. 

18 



was fed ad libitum t o all groups. Treated animals we re switched t o the 

control ration (no lincomycin or M:;A) 96 hours prior to termination of 

the experiment. Lincomycin was withdrawn in conformity with Food and Drug 

Administration regulations ; !t'.;A was withdrawn to al l ow estrus and riding 

for determination of potential differences in bruis ing between MGA

treated and non- !t'.;A-treated animals. 

Individual body weights were taken initially and a t 21-day intervals 

and recorded on a non-s hrunk basis . At the conclusion of the experiment, 

animal weights were shrunk 5%. Hot carcass weights were shrunk 2% for 

the cold weight. 

Carcass grades were determined by a U.S.D.A. grader the day after 

s laughter, following a 24-hour chill, at which time r i nd thickness , dark

cutting char acteri stics and degrees of marbling were ascertained . Off

colored ribeyes were scored as ·s lightly ·snady, score l ; moderately shady, 

score 2; and shady, score 3 t o give a weighted value for determini_ng the 

severity of the dark cutting characteristic. 

Liver abscesses, carcass bruises due to riding, and ruminal ulcers 

were determined on the slaughter floor with the assistance of u".s .D.A. 

Federal Meat Inspection Service personnel . The numbers of abscesses per 

abscessed liver were not obtained, nor was the bruised rump material 

weighed. 

All data which appeared to be significant were subjected to an 

analysis of variance. Data which· obviously did not dif fe r were not 

analyzed . 
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Results and Discussion 

The effect of lincomycin and lincomycin with MGA failed to increase 

weight gains or improve feed utilization over the control (table 1). 

Carcass grade was identical for lincomycin-treated vs. the control group; 

however , the lincomycin-M;A-treated was slightly superior to the other 

groups (table 2). Animals fed lincomycin and M;A in combination had the 

highest degree of marbling, slightly more fat over the 12th rib, and 

s;l.ightly higher dressing percent, while control animals were intermediate 

between the lincomycin-MGA-treated and the lincomycin-treated groups 

(table 2). Because five of the control heifers were pregnant vs . two each 

pregnant in the lincomycin and lincomycin-MGA groups, it appeared that 

the larger number of pregnant animals in the control group (table 3) 

could have, because of the growth-promoting effect of endogenous 

progesterone, caused a difference in gains. However, recalculation 

following deletion of all pregnant animal data failed to materially alter 

the results, i.e., average daily gains of pregnant animals in the three 

experimental groups was - lincomycin: 1 .4 kg.; lincomycin and MGA: 1.0 kg.; 

and control: 1.1 kg. It should be recognized that ~ep 3 (table 4), 

with an average daily gain of 1.1 kg., was above experimental average 

and improved overall performance of the control group. 

Carcass grade appeared to be unaffected by the treatments employed; 

however, marbling score, thickness 9f rind at the 12th rib, and dressing 

percent were highest for the lincomycin-M;A-treated animals. The lincomycin

treated animals (without MGA) were slightly lower than controls for marbling, 

rind thickness and dressing percent (table 2) . No valid explanation can 
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Table 1. Weight Gains and Feed Conversion of Lincomycin 
Treated, Lincomycin- MGA-Treated, and Control Heifers 

Experimental Linco/hd. MGA/hd. Av.Start Av.Final 
Wt.!l 

Av .Daily Gain-feed 
Group No. Daily Daily Wt . ,\1Xf Fee4 ~tio 

Mg . Mg. Kg. Kg. Kg . Kg . 1: 

1 31 45 0 265.4 395 . 2 1.02 9.00 8. 8 

2 31 45 0 .4 266.8 399 . 3 1.04 9.06 S. 7 

3 32 0 0 265.4 393.6 1.01 9. .10 9.0 

aShrunk 5%. 

Table 2. Carcass Data on Lincomycin Treated, Lincomycin-
MGA-Treated, and Control Heifers 

Exper imental Linco/hd. MGA/hd. USDA Grade Marbl/;ng Rind at 
Gr oup No • . Daily Daily Score a Score 12th .rib .Press. 

Mg. Mg . Mm. %c 

1 31 45 0 18.2 9 . 8 11 .0 59 . 2d 

2 31 45 0.4 18.5 11.2 12 • .7 60 . 5e 

3 32 0 0 .18 .• 2 . 10".5 12 . 4 59 .8f 

aGrade Score : Av . Good = -17 , High Good= 18, Low Choice= 19, Av. 
Choice = 20, etc. 

bMarbling Score : Slight Plus = 9, Small Minus 
11, etc, 

10, Small Average • 

<ilased on slaughter weight shrunk 5% and hot carcass weight shrunk 2%. 

~ased on a t otal of 24 carcasses . 

~ased on a t otal of 30 carcasses . 

£Based on a total of 25 carcasses. 
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Table 3. Discoloration of the ·Lorigisimus Dorsi, Estrus Following 
Withdrawal of MGA , Pregnancy, Bruising Attributed 

To Riding During Estrus 

Experimental Linco/hd MGA/hd. 
Group No. Daily Daily 

Ribeye Ribeye Est, fol. Bruising Liver 
Discol. Discol. MGA Preg. from Absc • 

. Withdrawal Riding 

Mg. Mg. No . a Scoreb No. No. d No. No . 

1 31 45 0 2 0.07 c 2 1 2 

2 31 45 0.4 2 0 .10 15 2 0 3 

3 32 0 0 2 0.16 c 
5 2 0 

8No ribeyes cut distinctly dark. 

bDiscoloration Score; Slightly Shady = 1 , Moder ately Shady ~ 2, Shady 3 . 

~ot observed for estrus during the l ast 96 hours on test. 

~eight gain data, with all pregnant animals omitted, did not 
differ statistically. 

Table 4. Weight Gain~ and Feed Utilization of 
of Heifers by Reps 

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 
Criterion Linco Linco/MGA Cont. Lin co Linco/YiGA Cont. 

No. of 
Heifers 15 16 16 16 15 16 

Av.Initial 
Wt. Kg . 265.8 266.1 265.8 264 .9 267.6 265 .0 

Av.Final 
Wt;Kg. 394. 8 392 .9 403.6 395 .6 406.1 383.7 

Av.Daily 
Gain,Kg. 1.0 1.0 1.1 1.0 1.1 0.9 

Feed Conv. 
Ratio 9.1 9.0 8.6 8 .6 8.4 9.5 
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be offered for these differences; but again, the excellent performance 

of rep 3 (table 4) may have contributed to the overall performance of 

the control animals. 

Data was obtained on the degree of dark cutting ribeyes to ascertain 

if the synchrome occurred at a higher rate in MGA treated animals. From 

these data, it would appear that MGA, with a four-day ~ithdrawal period 

preceding slaughter, was not a factor contributing to .dark cutting 

carcasses (table 3). 

Since the M:;A-treated animals were synchronized for estrus in the 

course of feeding, data were taken during the terminal 96-hour withdrawal 

period (lincomycin must be withheld for 48 hours preslaughter) to ascertain 

the percent of animals showing estrus. Fifteen of 31 heifers treated 

with MGA displayed standing estrus during the four-day period. Seven 

animals (table 3) were observed in rep 2 and eight in rep 5. This 

response conformed with previous studies made with MGA. 

The unsubstantiated report of increased bruising in heifers treated 

with MGA was not borne out by this study (table 3). This type bruise, 

which is characterized by a shallow reddish-blush on the rump area, was 

observed in only three animals, none of them being in the MGA-treated group. 

Although a high number of abscessed livers were anticipated because 

of the low level of roughage fed (5% cottonseed hulls), an unusually low 

incidence of damage was observed (table 3), None of these occurred in 

the control group where highest damage might have been expected. It 

would appear that the short feeding period of 127 days materially reduced 

the potential liver damage. 

Of the other criteria studied, no ruminal ulcers were found, and no 

unusual cases of diarrhea, bloat, inappetance and increased appetite were 

detected. 23 



WEIGHT GAIN - A DISFIGURED FIGURE 

Robert c. Albin 

You, the cattleman, the cattle buyer, the feed producer, and 

the related-industry man have prompted me to briefly discuss cattle 

weight gains. Whether you realized it or not, you have been asking 

about how to evaluate fill - digestive tract contents - under 

varying environmental circumstances·. In beef cattle investigations, 

we are interested in determining the specific response of cattle to 

various nutritional regimens. If a cattleman, you are interested in 

obtaining the maximum dollar value for your product. If a cattle 

buyer, you are interested in obtaining a raw product at its "real" 

dollar value. · If a feed producer, you are interested in reporting 

animal performance data related to your product in a form that will 

show the true animal performance. If a related-industry man, you are 

interested in being able to discern the conditions of animal performance 

discussed by your clients. 

In order to present some of the various methods used for evaluating 

weight gains in cattle, data will be used from two experiments conducted 

.at Texas Tech during the past year. Experiment A (Albin et al., 1969a) 

involved testing two protein sources and all-concentrate versus part

roughage fattening rations for growing-fattening steers (table 1). 

Experiment B (Albin et al., 1969b) evaluated the effects of high versus 

low energy rations for growing-fattening steers. Feeding treatments 

used in Experiment B were Ration I shown in table 1 for the high energy 
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Table 1. Composition of Rations ( %. air-dry basis). 

Item I II III 

Milo, dry rolled 91.0 88 .0 ]{> .5 

CS meal ( 41%) 6.0 -
Castor meal (32%) 9.0 11.8 
CS hulls 10.0 
Premix 3.0 3 .0 2.7 
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treatment and only baled hay for the low energy ration. The feeding 

period for Experiment A was 151 days, whereas a feeding period of 

56 days was used in Experiment B. 

Responses of the steers to each feeding treatment in Experiment 

A are shown in table 2 on the basis of eight different methods of 

gain evaluation (and wonder why so many questions?). Table 3 portrays 

the same evaluation methods for Experiment B. Meyer ·et al. (1960) have 

proposed a method for reducing experimental variability in cattle feeding 

experiments wh~ch minimizes fluctuations among treatments due to fill 

differences. A common practice among feedlot operators is to use 

method 1 which involves the initial dollar cost of the cattle and the 

final sale weight; the final sale weight can be obtained by using an arithmetic 

shrink as shown in method 1 or by selling the cattle on a "rail" or 

carcass basis, which eliminates much of the estimation regarding fill. 

Of the five methods shown for evaluating live weight gains, 

method 5 gives the most definitive measure for discerning treatment 

effects. Method 5 would be the preferred method for evaluating live 

weight gains, since it does account for fill and gives proper value 

to actual carcass or net salable product effected by a given feeding 

treatment. Methods 2, 3, and 4 allow fill to influence weight gains. 

An example of discrepancy in reporting weight gain data is shown in table 3, 

methods 1 and 3 for the low energy ration. Method 3 is an average of the 

gain of representative animals reported in a paper in these proceedings 

(Aloin,~ al., 1969b). As reported in the paper and by method 3, the 

hay cattle gained weight; but if reported on the basis of method 1 (pay 

weights) the hay fed cattle gained no weight and show a loss by method 5 . 
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Table 2. Mean Daily Responses of Steers to the Feeding 
Treatments of Experiment A 

Ration 

Evaluation Method I II III 

Number of animals 23 24 23 

Feed consumption 16 .0 13.8 19 .0 

Percent filla 11.8 14.7 14.9 

Live gains, lb. 

1-Pay b 2.37 1.90 2.28 to pay 

2-Pay to fullc 2.64 2.15 2 .54 

3- Shrunk to pay d 2.64 2.17 2.55 

4-Shrunk to fulle 2.90 2 .41 2.81 

5-Adjusted for final D.P.f 2.49 1.81 2.17 
Carcass gains 

6-Carcass, lb.g 1.98 1.56 1. 78 

7-Empty body, lb. a 2.95 2.32 2.65 

8-Composition, kcal . 
. energyh 4,848 3,434 4,163 

8Estimated from empty body data according to Lofgreen et al. (1962). 

blnitial purchase weight, to a final sale weight (morning weight minus 
a 4 percent arithmetic shrink). 

clnitial purchase weight, to an unshrunk final weight. 

d 
Arriv85 weight at feedlot after 300 mile haul initially, to a final 

sale weight. 

eSame description as ford and c . 

fusing a common dressing percentage (D.P . ) to adjust the final 
live weights (according to Durham, 1969; by using an average of the 
D.P. for all treatments; or by using the lowest D.P. among the 
treatments; or by using a constant D.P. among all treatments for every 
experiment, such as 617. . 

gUsing an initial D.P. obtained from an initial slaughter group 
(Lofgreen and Otagaki, 1960); or an assumed initial D.P. such as 
50 - 55% (Furr et al., 1969); to the actual final D .P. for each 
treatment. 

h 
According to Lofgreen and Otagaki (1960) and Garre tt and 

Hinman (1969); could also have used estimates of the major chemical 
components, such as % water, % nitrogen, % fat, and % ash. 
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Table 3. Mean Daily Responses of Steers to the 
Feeding Treatments of EXperiment B. 

·.Ration 

Evaluation Met hod High .Energy 

NwDber of animals 6 

Feed consuinption 13.1 

Per.Cl;!n~ £ii141 · · 14.4 

t.ive gai~~~ ~ ib.: 
. b 

!-Pay to pay· ·1.04 

. 2-Pay · to fullc 1.46 

3-Shrunk d 
1.86 to pay 

4-Shrunk to fulle· 2.29 

5-Adjusted for final D.P . f 1.39 

Carcass gains 

6-Carcaas, lb . g 0.61 
7-Empty body, lb.a 0.83 

8-Composition, kcal. h energy · 991 

.Low .Energy 

6 

11.9 

20.5" 

o.oo . 
0.41 

0.77 

1.18 

- 0.49 

0.20 

0.27 

310 

a, b, etc.Footnote explanations are found under table 2. 

28 



Carcaas and empty body measurements are highly correlated 

(Garrett and Hinman, 1969) and both portray .differences among the 

treatments of approximately the same magnitude. For comparing weight 

gain alone, the carcass basis might be preferred over empty 

body if one used a calculated estimate for initial dress ing percentage 

rather than obtaining it from an initial slaughter group. Both methods 

portray relative differences similar to methods 1 and 5. Method 1 

would fit into this category only as long as similar feeding treatments 

(concentrate to roughage) were being compared. A disadvantage for 

methods 6 and 7 is that the weight gains reported and discussed are 

unfamiliar to one who has not ·worked with them rather closely, Method 

8 stands alone in that the chemical composition of the carcass and 

empty body can be closely estimated. By using an initial slal!ghter 

group, the chemical composition of weight gain for each feeding 

treatment can be es timated. As more emphasis is placed upon lean, 

but "finished" or "fattened" beef by the consumer , method 8 may prove 

to be the most beneficial of all the methods to the beef cattle investigator . 

This method yields information that can be closely related to the retail 

product effected by any given feeding regimen. 

Regardless of your preference or position, note the large 

variance in gain among treatments depending upon the method of evaluation. 

I hope that the information presented has clarified your thinking, if 

clarification was .needed, to the point that when weight gain data for 

cattle are reported, the figures are meaningful and not disfigured, 
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UNTRASONICS IN THE FEEDLOT 

C. Boyd Ramsey 

The value of high frequency sound equipment in estimating fatness 

and muscling of live cattle, sheep and swine has been demonstrated by 

many researchers. Correlations between estimated and actual fat 

thickness generally are sufficiently high to make these estimates 

useful in predicting subsequent carcass composition . Ramsey 'et al. 

(1967) showed that live weight and a Sonoray es t imate of the thickness 

over the ribeye in steers account ed for 90 percent of the variance in 

actual weight of partially boneless, closely trimmed ret ail cuts and 

50 percent of the variance in percent retail cuts. In comparison, on 

the same steers, the U.S.D.A. yield grade factors in the carcass accounted 

for 95 and 66 percent of the variance in weight and percent of trimmed 

retail cuts, respectively. In both methods of cutout prediction, including 

ribeye area did not increase the predictive value of the· combinations of 

traits . Therefore, it is doubtful that the time and expense of 

ultrasonical ly estimating ribeye in cattle could be justified. 

Backus !!, al. (1967) used the Sonoray to study the amount of fat 

deposited over the ribeye of steers during 150 days in the feedlot . 

St eers having 3 and 4 mm. 'of fat over the ribeye, when put on feed , 

deposited more fat during feeding than those having 5 and 6 mm. but less 

than those having 7 to 9 mm. Ration energy level positively infl uenced 

fat deposition rate. 
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Williams et al. · (1965) found that a Sonoray estimate of fat 

thickness was a better predictor of carcass grade than was live .weight 

of trios of half-sib bulls, steers and heifers. However, fat thickness 

over the ribeye accounted for less than 3 percent of the variance in 

tenderness, juiciness and flavor. Thus, a thick rind of cover fat was 

not necessary for tender, juicy and flavorful meat. Likewise, the 

relationships between marbling score and tenderness, juiciness and 

flavor were low. On the other hand, fat thickness accounted for ·14 

percent of the variance in marbling and 21 percent of variance in carcass 

grade. Heifers deposited fat at only a slightly faster rate than steers; 

however, heifers were much fatter when put on feed at the same age and 

when marketed. 

Since the Sonoray has been shown to be a reliable estimator of fat 

thickness in cattle and together with live weight is a reliable indicator 

of carcass cutout, it can be valuable to the feedlot operator as a tool 

for accurately estimating fat thickness. About 3 minutes per animal are 

required to make this measurement. With the recent start of emphasis 

on retailing of low calorie beef, it may be necessary to know the 

fatness of cattle when put on feed and to handle the cattle accordingly. 

Also, it will be possible for a feedlot operator to guarantee a certain 

fatness on a given set of cattle and thereby put himself in a better 

bargaining position at selling time. 
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ANALYSIS OF HIGH AUREOMYCIN vs. LOW AUREOMYCIN 
SUPPLEMENT 

Ralph M. Durham and Kenneth S:lJnpson 

Forty-eight high quality Angus heifers were put on a one hundred

ten day feeding trial to test the efficacy of a high (1 gm. per day 

for ~ days at 90 days) vs .• a lPW .aurecmycin supplement and rumen inoculations. 

The exper:lJnent was initiated on June 5, 1968 and terminated on September 24, 

1968. 

Upon arrival at this station the cattle were worked, individually 

weighed, and randomized. The stratified randomization technique was 

used . This procedure involved randomly sorting the heifers according to 

weight groups and then stratifing them so that each pen's starting 

weight was approximately equal . 

Four pens of cattle were inoculated with rumen fluid at the rate 

of 60 grams of frozen fluid per an:lJnal. This was done 8 days after the 

animals arrived. 

On September 4 after 90 days on feed three· pens were given 1 gm. 

of aureomycin per day fo r 5 days and then returned to the 70 gm. level, 

which was fed to both groups before and after the treatment. 

Thus the trial was a two by two factorial which employed a low 

aureomycin supplement and a high aureomycin s upplement plus rumen 

inoculations as compared to a non-inoculated group . 

An analysis of variance was computed utilizing the "F" test 

of significance for treatment means. The average daily gain, feed 

efficiency, feed consumption, dressing percentage, loineye area, 

marbling score and backfat thickness were analysed according to the 
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Table 1. Mean Performance for Heifers Fed a Low Aureomycin 
Ration vs. a ·High .Ration 

li.igli Low 

ADG 2.29 2.24 

Adj. Daily Gain1 2.41 

Feed Conv. 8 . 04 7.91 

Adj. Feed Conv. 1 7 .SS 

Feed Cons . 18.3S 17. 7S 

Marbling Score 12.21 12.21 

Dressing % 62.0 60.8 

Loineye Area 11.00 11.06 

Back fat Thickness .4S .44 

1Adjusted to constant dressing percentage. 

Table 2. Mean Feedlot and Carcass Data Performance for 
Inoculated vs. No Inoculation 

Inoculated Non-Inoculated . 

ADG 2.27 2.26 

Adj. Daily Gain1 
-2.4"1 

Feed Conv. 8.04 7.99 

Adj. Feed Conv. 1 
7. 40 

Feed Cons. 18 .22 17 .70 
Marbling Score 12 .S7 11.SO 
Dressing % 62.0 60.2 
Loineye Area 11.14 10.81 
Backf at Thickness . 44 . 46 

1
Adjusted to constant dressing percentage. 
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method described. A separate analysis was run .on the antibiotic 

levels and on the inoculations. A chi square analysis was computed 

to test for any statistical differences in the number of liver abscess 

numbers from the two treatments. 

The analyses revealed no statistically significant differences 

for any of the feedlot or carcass performance data when analyzed according 

to the antibiotic levels. The chi square analysis revealed no statistical 

differences in the number of liver abscesses obtained from the two 

antibiotic levels. 

An analysis of inoculation effects revealed no statistically 

significant differences in any of the feedlot or carcass performance 

data. However inoculated dressing percentage was significantly higher. 

The chi square analysis of the number of liver abscesses showed no 

statistical differences when analyzed by inoculation versus no 

inoculation. 

When the average daily gain and feed efficiency were figured on a 

dead weight basis and analyzed there were no statistically significant 

differences. This adjustment improved both the ADG and feed efficiency 

of the high aureomycin fed heifers but not enough to be significant. 

Swnmary 

Large but not statistically significant differences were observed 

between cattle fed high antibiotic levels at 91 days and those not fed 

these levels, for dressing percentage, dead weight gain, and dead weight 

conversion. 

The same pattern existed for ruminally inoculated cattle vs. control. 
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FEEDLOT PE.RFORMANCE OF STEE.RS FED TWO 
VARIETIES OF BALED HAYa 

Robert C. Albin, Sam Oatman, and Dale W. Zinn 

The objective of this project was to measure and compare the feedlot 

performance of steers fed two varieties of baled hay. The criteria of 

measurement were body weight gain (live and carcass), composition of the 

carcass gain, feed consunption, and efficiency of feed utilization. 

Experimental Procedure 

Fifty Hereford steers were allotted by weight into fo•lr gr oups . 

One group of twelve steers and one group of thirteen steer s were 

allotted to each of the two varie ties of bal ed hay shown in table 1 . 

Duration of the feeding period was 56 days. The hay was fed twice 

daily, with the daily refusal weighed each evening . Body weights 

were taken at fourteen day intervals throughout the study . The 

final weights were taken at 6 a.m . on day 56 and arithmetically 

shrunk four percent. Empty body and carcass gains of the s teers on 

each treat ment were obtained by using estimates for these par ameters 

from a gr oup of eight representative s t eers which were slaughtered 

at the init iation of the experiment. Corollary digestion trials were 

conducted to determine the digestibility coefficients used in preparing 

table 1. 

aThis project was partially supported by a grant-i n-aid from Pioneer 
Sorghum Company, Plainview, Texas , and their contribution is gratefully 
acknowledged . 
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Table 1. Composition of the Two Varieties of 
Baled Hay (di:y matter ba8is) 

Item 

Dry Matter, % 
Diges tible Dry Matter, % 
Crude Protein, % 
Digestible Protein, % 
Ash, % 
Organic Matter, % 
Digestible Organic Matter, % 
Non-Protein Organic Matter, % 
Digestible Non- Protein Organic 

Matter, % 
Gross Energy,· kcsl./gm. 
Digestible Energy, kcal./gm. 

.. !lay Treatment 

Hybrid 
Forage ·sorghum 

92.98 
60.14 
11.0 

6 .9 
13.66 
80.28 
49.61 
75.41 

46 .45 
3 .91 

.2.16 

Results and Discussion 

Alfalfa 

93 . 40 
61.30 
15.9 
11.0 

9 . 80 
84 .25 
52.67 
69.65 

42.54 
4.63 

.2.88 

Mean live weight performance of the steers is shown in table 2, 

whereas the performance based upon carcass gains is shown in table 3. 

Table 2. Mean Live Weight Performance of Steers Fed Two 
Varieties of Baled Hay (pounds). 

Hay .Treatment 

Item 
Hybrid 

Forage Sorghum .Alfalfa 

Days on feed 
Number of steers 
Initial weight a 
Final weigh el? 
Total weight gain 
Daily weight gainc 
Daily feed consumpt iond 
Efficiency (feed/gain) 

56 
25 

484 
517 

33 
0 .59 

11. 9 
20.2 

8weight after 400 mile haul to Lubbock. 

bFour percent arithmetic shrink of full weight. 

cTreatment difference (P<.05). 

dTreatment difference (P<.10). 
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486 
545 

59 
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Table 3. Mean Warm Carcass Weight Gains of Steers Fed 
Two Varieties of Baled aay (pounds) . 

Hay .Treatment 

Item 
Hybrid 

Forage .Sorghuin . 

Days on feed 
Number of steers 
Initial weighta 
Final weight 
Total weight gai~ 
Daily weight gain c 
Efficiency (feed/gain) 

56 
25 

252.6 
293.7 
41.1 
0.73 

16 .3 

ainitial dressing percentage of 52.24. 

bTreatment difference (P<.05). 

~reatment difference (P< .10). 

Alf al fa 

56 
25 

254.1 
323.7 
69.6 
1.24 

11.0 

The data reported in tables 2 and 3 show gain differences of the same 

relative magnitude, whether .on a live or a carcass weight basis. 

By reporting feedlot data on the basis of carcass weight gain, the 

discrepancies among treatments due to digestive tract fill are eliminated. 

There were only sligh t differences in fill between the two varieties of hay. 

Mean empty body data are shown in table 4. Again , the difference in gain 

between the two hay treatments is evident and of the same relative magnitude. 

However, table 4 shows that the difference in live and carcass gains between 

the two varieties of hay was basically fat deposition (13 .65% fat for the 

sorghum versus 16.24% for alfalfa) . This follows through to a large difference 

in energy gain per head daily of 517 kcal. for the sorghum cattle, versus 

2,148 kcal. for the alfalfa treatment steers. It is interesting to note 

in table 4 that the mean % fat for the sorghum cattle was lower than when 
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the feeding period was initiated (13.65% versus 15.53% of the initial 

slaughter group). The data in tables 2, 3, and 4 all ~ortray differences 

of the same magnitude between the two varieties of baled hay. 

Table 4. Mean Empty Body Data of Steers Fed Two 
Varieties of Baied Hay · 

!lay .'.treatment . 

Hybrid Forage 
Item Initial Sorghlllll 

Weight gain 

Initial weight, kg. 186.64 
Final weight, kg. 212.09 
Total weight gain, kg. 25.45 
Daily gain, kg. 0.45 

Ccmposition of carcass a 

Specific gravity 1.075 1.079 
Water, % 61.93 63.37 
Fat, % 15.54 13.65 
Nitrogen, % 3.00 3.06 
Energy, kcal./gm. 2 .47 2.31 

Total Energy gain, kcal. 28,927 
Daily Energy gain, kcal. 517 

Alfalfa 

187. 57 
230.66 
43.09 
0.77 

1.074 
61.40 
16.24 

2.97 
2.53 

120,272 

2,148 

aGarret t, W. N. , and N. Hinman. 1969. Re-evaluation of the 
relationship between carcass density and body composition of beef 
steers. J. Animal Sci. 28:1. 

Carcass data of three steers from each treatment are shown in 

table 5. Differences shown between the two treatments are difficult 

to evaluate because of the small numbers of animals involved. 

Table 6 presents data concerri:ing the waste material accumulations 

for each pen of s teers . 
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Table 5. Carcass Char act eri stics of Steers Fed Two Varieties 
of Baled ·aay (po\Jnds). 

Item 

Number of steers 
Dressing 

a percentage 
Marbling scoreb 
Gradec 
Loin d eye area 

8warm carcass weight. 

bPractically devoid . 

cStandard. 

Hsy .Treatment 

Hybrid Forage Alfalfa 
Sorgbllin 

3 3 
57 .05 54.55 
PD PD + 
St - St 
.2.08 .2.36 

dSquare inches/100 pounds warm carcass . 

Table 6. Pounds of Waste Material Cleaned from Each of the Bal ed Hay 
Pens at the Conclusion of the · 56 Dey Feeding Period. 

Hay 'treai:meiit 

Hybrid Forage 
Item SorghllDI Alfalfa 

Pen Number 6 11 7 12 
Number of animals 12 13 13 12 
Waste material, lb. 6,560 5,670 8,759 8,710 
Waste material/bead/day, lb. 9.8 7.8 12.0 13.0 
Means 
-waste material, lb . 6,115 8,735 

Waste material/bead/day, lb. 8.8 12.5 

Conclusion 

The data reported in this study favor baled alfalfa bay over 

baled Hybrid Forage SorghllDI hay. The differences in animal performance were 

not unusual and appear to be as expected when one observes the levels of protein 

and energy provided by each hay. The alfalfa hay was of higher nutritional 

quality (D. P. = 11.0% and D.E. = 2.88 kcal..fgm.) than the Hybrid Forage Sorghum 

(D. P. • 6 .9% and D. E. = 2.16 kcal . /gm.). The differences in animal performance 

could possibly have been due to a higher nitrate concentration in the Hybrid 

Forage SorghUD1 hay than in the alfalfa hay (8,389 ppm versus 395 ppm). 
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A nitrate level of this magnitude should certainly be 

suspect, but it should not be given all the consideration since 

there were considerable differences in nutritional value between 

the two varieties of hay . 
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A REPORT OF A STUDY OF THE USE OF TERRAMYCIN 
IN CATTLE FEEDING 

Ralph M. Durham and Hugo Palacios 

Preliminary pilot studies have indicated a response to 

antibiotics used at the rate of one gram per day for five days, at 

the time cattle have been on feed for 100 days. The present study 

was designed and carried out to determine the effects of antibiotics 

when fed at 1 and 2 gram levels 56 and 28 days before slau:~hter. It 

is known that cattle on high energy rations tend to "slow down" after 

100 days. 

Materials and Pr6cedures 

Eighty yearling Angus , Hereford, and Angus Hereford Crossbred 

steers were bought from Paul Newman of Lubbock. The cattle were 

weighed at purchase time. Purchase weight was used as a basis for 

the initial experimental weights. 

The eighty steers were randomized into eight groups of ten 

animals each considering weight and breed as randomization criteria. 

The eight groups then were randomly assigned to two pens to each of 

four treatments. The treatments consisted of: 

1. Control. 

2 . Control plus one gram Terramycin (Oxytetracycline) per head 

per day for 3 days at approximately 28 and 56 days preslaughter. 
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3. Control plus two grams Terramycin per head per day for 

3 days at approximately 28 and 56 days preslaughter. 

4. Control plus one gram Terramycin per .head .per day for 

5 days at approximately ·20. and 56 days preslaughter. 

A low level - 70 mg . /day - of Terramycin was fed to all groups 

throughout the feeding perid of 131 da~s. During the first 5 days 

the cattle .were hand fed and thereafter self fed. Final .weight was 

based on an early morning weight which was arithmetically shrunk 4%. 

Individual weights were taken approximately every ·28 days. 

One steer died .due to urogenital abscess and resulting uremia. As 

nearly as could be determined, the amount of feed consumed by this 

steer was deleted from the consumption of the pen. Data on performance 

traits and carcass characteristics were recorded. 

Results 

The data indicate no response from the 76 day treatment for 

any trait. They do indicate a substantial increase in gain and an 

improvement in feed conversion for the 103 day treatment. Although 

the effect for the 1 gram for 5 day treatment was the greatest, all 

of the antibiotic treatments showed a pronouced feed saving for the 

final '28 day period, as shown in table 1. 

There was no significant . ~ffect on any other traits. There 

appeared to be no effect on l iver abscesses, and the l ow incidence 

indicat ed good effect of the Terramycin . 
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Table 1. Perfonnance and Carcass Characteristics of Steers Fed Control Ration Alone, With Terramycin at 
1 and 2 gm./head/3 Days and 1 gm./head/5 Days Level at 28 and 58 Days Preslaughter 

1 - 131 Days 75 - 102 Days 103 - 131 Days 75 - 131 Days 
6/26 - 11/5 9/11 - 10/8 10/8 - 11/5 9/11 - 11/5 

Treatment Pen No. ADG Cons. Conv. Wt . Gain Cons. Conv. Wt.Gain Cons. Conv. ADG Cons. Conv. 

Control 16 2.66 20.43 7.68 4.01 22 . 73 5.67 2 .07 22. 71 10.97 3.02 22.71 7,52 

20 2.48 19.80 7.97 3.16 22.03 6.98 1.98 22.00 11.10 2 .56 22.00 8.60 

Avg. 2.57 20.12 7.83 3.59 22.38 6.33 2.03 22.36 11.04 2.79 22.36 8.06 

1 g111 . /3 days 15 2.47 20.40 8.28 3.10 22.84 7.38 2.12 20.36 9.60 8.60 21.58 8.30 

17 2.56 20.10 7.85 3.31 22.26 6.33 2.38 22.30 9.38 2.94 22.28 7.59 

Avg. 2.51 20.25 8;07 3 .30 22.55 6.86 2.25 21.33 9.49 2.77 21.93 7 .95 

2 gm./3 days 14 2.65 20.40 7. 70 3·. 27 21.81 6.68 2.65 22.60 8.53 2.95 22.22 7.53 

19 2.39 19 . 40 8.11 3.40 21.23 6.24 2 .21 21.20 9.57 2.80 21.21 7.59 

Avg. 2.52 19 .90 7.91 3 . 34 21.52 6.46 2.43 21.90 9.05 2.88 21. 72 7.56 

1 gm./5 days 18 2.40 18.86 7 .86 3.07 20.33 6.61 2 nl. 20.65 7.91 2.84 20 . 49 7.22 

21 2.78 20.67 7.42 3.95 22.80 5. 79 2.41 22.46 9.34 3.17 22 .63 7.15 

Avg. 2.59 19. 75 7.64 3.51 21.57 6.20 2.51 21.56 8.63 3.00 21.56 7 . 18 

... 
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Table 2. Carcaas Characteristics of Steers Fed Control Ration Alone, and With Terramycin at 1 and 2 gm.head/day 
For 3 'Days and 1 gm./head/day for S Days Levels at 28 and S6 Days Preslaughter 

Carcass Grade Marbling Liver 
Treatments Pen .No. D.P. (No. Choice) Score .Abscess 

Control 16 S9 .00 3 7.80 1 

20 S9.40 s 8.30 1 

Average S9 . 20 8 s.os 2 

1 gm./hd. /day lS S9.SO 6 10.20 

for 3 Days 17 SS.SO 6 9.30 3 

Average S9.00 12 9. 7S 3 

.t-

"' 
2 gm./hd. /day 14 S9.30 s 8. 80 
for 3 Days 19 S9.40 6 a.so 

Average S9.3S 11 8.6S 

l gm./hd./day 18 SS.BO 4 7.00 2 
for S Days 21 S9.00 s a.so 

Average . SS.90 9 1.90 2 



THE 111'ILIZATION OF CASTOR MEAL IN LIVESTOCK.aRATIONS. II 
USE IN FATTENING -CATTLE RATIONS 

Robert C. Albin, William Davis and Dale W. Zinn 

Processing methods have been developed to detoxify the ricin in 

the castor meal. Castor meal is currently being used as a protein 

source in fattening rations for cattle in several commercial feedlots 

in Texas. The objective of this investigation was to determine the 

feeding value of castor meal in fattening rations for cattle. This 

experiment evaluated a plant production castor meal with a ricin 

dilution content of less than 1:10, and a castor meal with a dilution 

of about 1:200. 

Experimental Procedure 

One hundred twenty steers weighing approximately 500 pounds 

were allotted to ten pens of 12 head each . One basic feedlot ration 

was fed to all animals with the experimental treatments being different 

sources of supplemental protein in four all-concentrate rationa and 

part roughage in ration five (table 1). Treatment A, the control 

ration, used cottonseed meal as the _protein source. Treatment B was 

a ration composed of the plant production castor meal at a ricin 

dilution of less than 1:10. Tr~atment· C was a ration containing castor 

meal of a ricin dilution of about 1:200. Treatment n was a ration that 

utilized equal quantities of protein from three different sources: 

cottonseed meal, soybean meal, and castor meal (1:10 dilution). The 

part roughage ration (E) contained 10% cottonseed hulls and castor meal 

(1:10 dilution) . Carcass data were obtained after a 24-hour chill. 

b 
Supported in part by a grant-in-aid from Plains Cooperative Oil 

Mill, Lubbock, Texas. 
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Table 1. Composition of Rations for the Castor Meal 
Study II. (ii:i.r-dry basis~ pounds) 

Ratiert 

Castor Castor Part 
Item CSM 1:10 1:200 Mixture Roughage 

(A) (B) (C) (D) m 

Milo, dry-rolled 1 ,820 1 , 760 1,760 1,800 l,SOO 

Cottonseed meal (41%) 120 22 -
Cottonseed hulls 200 

Castor meal (32%)-1:10 180 66 23S 

Castor meal (32%)-1:200 180 

Soybean meal (41%) S2 

Supplement /1272a 60 60 

Supplement Sa 60 ssh 

Supplement Ta .;. 60 - --
2,000 2,000 2,000 2,000 2.000 

aSu1111lemetits 

Ingredient 0272 s T 

Cottonseed meal 974.17 
Castor meal (1:10) 974.17 
Castor meal (1:200) 974 .17 
Calcium carbonate 600.0 600 .0 600.0 
Salt 400 .0 400 .• 0 400.0 
Vitamin A (32S , OOO IU/gm.) 1.13 1.13 1 . 13 (S0,000 IU)c 
Stilbestrol (2 gm./lb.) 20.0 20.0 20.0 (12 mg.)c 
Chlortetracycline _g_ 4 ; 7 4;7 (70 mg.)c 

(SO gm./lb.) 
2,000.0 2,000.0 2,000.0 

bBased on 22 lbs. feed consumption/head daily. 

<i!stimated daily feed consumption of 20 lb./head daily. 

48 



Specific management and experimental procedures used in this 

study were as follows. An extra eight steers were purchased to 

allow removal of sick or undesirable animals before allotting the 

cattle to the experimental pens. Individual identification of each 

animal was accomplished by earnotches. Each animal was vaccinated 

for Black-leg, malignant edema, a Pasturella type mixed bacterin from 

Haver-Lockhart Laboratories, I B R from Armour-Baldwin Laboratories, 

and treated for ear ticks. 

Individual animal weights were taken initially, and intermittently 

thereafter. The live animal data were evaluated on the bas:.s of 

initial pay weights and final full weights minus a four percent 

arithmetic shrink. 

Results and Discussion 

~ performance. 

Responses of 118 ''Number two" Oakie steers to the five feeding 

treatments are shown in table 2. Duration of the feeding period was 

151 days. Gains of cattle consuming the control ration (cottonseed 

meal as the protein supplement) were significantly higher than the 

gains attained on the cas tor 1:10, cas tor 1: 200, and mixture (castor 

meal 1:10 , soybean meal, and cottonseed meal, 1 /3 of the supplemental 

protein f r om each) rations. Cattle consuming the part roughage ration 

gained significantly faster than those receiving the castor meal 1:10 

and 1:200 rations. Gains of the mixture treatment steers were 

significantl y greater than gains effected by the castor meal 1:200 

ration. The efficiency of feed utilization values were significantly 

different among the treatments except for the comparison between 
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Table 2. Mean Feedlot Performance of Steers Apounds) - Pay Weighta 
to a Sniioik .Weight .aa.Sis . 

R4ti6t. 

Castor Castor 
Item CSM 1:10 1:200 Mixture 

(>.) (B) (Cl (D) 

No . of animals 23c 24 24 24 

Initial wt.a 588 586 585 585 

Final wt . b 943 873 856 903. 

Total gain 355 287 271 318 

Daily gaine 2.37 1.91 1.79 2 .10 

Daily feed consumption f 16.0 13.8 13.5 15.2 

Efficiency (feed/gain)g 6.75 7 .26 7.54 7.24 

alnitial purchase weight at Fort Worth Stockyards. 

bArithmetic deduction from final weight of 4% to account for fill. 

cOne s teer died of urinary calculi after 71 days on test. 

Part 
Roughage 

on 
23d 

587 

932 

345 

2.25 

19.0 

8 . 33 

done steer was removed from the experiment due to lump jaw after 76 days 
on test. 

eRations A and E> Rations Band C (P<.01). 
Ration A> Ration D (P<.05). 
Ration D> Ration C (P<.05). 

£All comparisons significantly diffe rent (P<.01) except Rations B and C. 

gAll comparisons significantly different (P<.05) except Rations B and C 
and Rations Band D (n.s.) . 
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castor meal 1:10 and castor meal 1:200 rations (13.8 versus 13.5). 

Mean performance of the mixture treatment cattle appeared to be 

medial between the control cattle and the castor 1:10 group. 

I t is felt that, from the data of the present experiment, 

the cottonseed hulls in treatment five aided in masking or alleviati.ng 

the acceptability factor of the castor meal. These data would suggest 

that further ' research ·in the ar ea of acceptability of castor meal 

would be fruitful. 

An economic analysis (table 3) of the data in~icated that the 

control ration and the castor meal (1:10) ration effected iimilar 
· .... 
feed costs per pound of gain. .This finding is promising, b.ut cannot 

be exploited over the lower daily gain, decreased feed consumption, . 

and less net retuni. per animal for the castor meal (1:10) treatm~nt 

cattle. 

Carcass Characteristics 

Mean carcass characteristics of the cattle in this study are· shown 

in table 4. Cattle of the two castor meal, all- concentrate treatments 

(1:10 and 1: 200) had a significantly greater number ~f abscessed livers 

(P <.05) than the control treatment cattle (cottonseed meal supplemented 

all-concentrate ration). None of the other carcass characteristics 

reported in t able 4 were statistically different among the treatments. 

Dressing percentages and marbling scores for the ~10 cas t or meal 

treatments (1:10 and 1:200) tended to be lower than the cottonseed 

meal treatment. Thes e data would suggest , along with less fat over 
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Table 3. · Eci>noaiic .Evaluation of the Feealot .Performance 
.. of "tlle "t8ttle · :tn ·lti:per:l.ment II. 

Item CSM 
{A)" 

a Ration cost, $/ton 43.66 

Daily feed· cost, ¢b· 14.-74 

Daily feed cost, .¢c 17.64 

Carcass grades d 

Oloice 12 

Good 11 

Standard 0 

.Mean carcass value, .$ 238.46 

8Feed costs at the time of this 

Feed 
Mil_o_ 

Cotton8eed meal 
Soybean meal 
Castor meal 
Cottonseed hulls 
Supplement (CSM ration) 
Supplement (castor rations) 

castor 
1:10 
(B) 

40.68 . . 
·14.77 

18.oo· 

7 

17 

0 

210.23 

study: 

$/cwt ; 
2. 00 
4.00 
4.00 
2 .• 00 
1.00· 
4 .• 10 
3.13 

bPer pound of live weight gain. 

~er pound of carcass weight gain . 

Ration 

Castor 
1:200. 

(C) 

40. 68 

15 .34 

u ;o6. 

3 

20: 

1 

.205·,05 

<lwarm carcass weight price received ($/cwt.): 

Choice - $41.44 
Good - $39.49 
Standard - $36.08 
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Mixture 
(I)) 

42.74 

15.47 

18.-57 

9 

15 

o · 

222.46 

Part 
Roughage 

(13) . 

38.62 

16.09 

20.60 

9 

14 

0 

225.30 



Table 4 • . . Mean Slaughter and Carcass · Characteristics 

·Ratiort 

Castor Castor Part 
Item CSM 1:10 1:200· Mixture Roughage 

(A) (B) (C). . (!>). on 
Carcass wt. 11;>. a 589 525 518 .553 55_9 

. •b . 
Dressing: per.cen tage · · ~0 . 88 5.8.63 59.00 59.83 ·.sa.46 

loi;rt·; · µ,. .• 0.3& ·0 •. 3.4 . 
. . 

Fat over 9.21 .... 

u.s.n.A., gt~~.". 9.2 5,:6 .8.3 . 9. r ,9 ..• 2 . 
.• . . d 

9 . 5 8 . 3 t.5 ·9.8 . 9 . 1 U.S . D.A. marbli.ng. score 

Liver wt., lb. 13.1 13.0 12.9 13.3 13.4 

No. abscessed livers 1 6e 7e 2 3 

No. liver flukes .0 .0 0 1 Q 

8warm weight. 

bChilled carcass basis (2 1/2% shrink of warm carcass weights) and pay to 
shrunk live weights. 

cGood .; 8, Good + .. 9, Choice - • 10 . 

dSlight • 7, Slight+= 8, Small - 2 9. 

eStatistically different than the CSM treatment (P<.05). 
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the loin, that the cattle of these treatments were less fat. This 

would be reasonably expected since these cattle consumed .less feed 

and gained less during the feeding period. Conversely, the part 

roughage treatment cattle had a low dressing percentage, but relatively 

high marbling and grade scores. This difference can be explained by 

the fill that the part roughage cattle were carrying at the time of 

slaughter relative to the all-concentrate fed cattle. Table 5 

displays the treatment performance of the cattle based upon net 

carcass gains. The influence of digestive tract fill upon the live 

weight data is taken into account. The efficiency of feed utilization 

values compare relatively favorably with those in table 2 for all 

treatments except the part roughage treatment. Based upon carcass 

gains, these cattle were much less efficient than shown to be on a 

live weight basis. 

Summary 

Five feeding treatments were evaluated during a 151 day period 

which involved 118 head of "Number two" Oakie steers. Four all

concentrate rations were supplemented with different protein sources; 

cot tonseed meal, castor meal, and soybean meal. A fifth ration 

contained castor meal (1:10) and 107. cottonseed hulls. Cattle consuming 

the CSM supplemented ration gained more weight, consumed more feed, 

and were more efficient in feed utilization than the castor meal 

supplemented, all-concentrate cattle. The part roughage fed cattle 

gained at a rate similar to the cottonseed meal cattle, but they 
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Table S. Mean Carcass Gains and Efficiency of .Feed Utilization 
Ba5ec'! upon · carcass · Gains · <i>ounc'!sJ ·.a 

·Ratiort 

Castor Castor Part 
Item CSM 1:10 1:200' Mixture Roughage 

(A) (ij) (C) (D) (E) 

No. of carcasses 23 24 24 24 23 

Initial carcass wt.b 27S 276 27S 27S 276 

Final carcass wt. S74 Sl2 sos S39 S46 

Carcass gain 299 236 230 264 270 

Daily carcass gain l.'98 l.S6 l.S2 1. 76 1. 79 
Daily feed consumption 16.0 13.8 13.S lS.2 19.0 

Efficiency (feed/gain) 8.08 8.8S 8.88 8.69 10 .67 

aChilled carcass basis - 2 1/2% shrink of warm carcass weights. 

bCalculated from an initial slaughter group of eight animals which had a 
dressing percentage of SO.S3%. 
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consumed more feed and were ·s.ignificantly less efficient in feed 

utilization . Feed cost per potmd of gain was similar for thb CSM 

and castor 1:10 cattle, whereas t he other rations effected higher 

feed costs. Liver abscesses were significantly (P <.05) greater 

in the castor 1:10 and castor 1:200 fed cattle as compared· to the 

control animals. Acceptability of the all-concentrate rations 

containing castor meal appeared to be an important factor in the 

final analysis of these data as evidenced by reduced feed consumption 

on the castor 1 :10 and 1:200 treatments . Cottonseed hulls in a 

castor meal supplemented ration seemed to alleviate the acceptability 

factor. 
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A STUDY OF THE USE OF T'!LAN IN CAlTLE FEEDING, I. 

Ralph M. Durham, .Kenneth Simpson, 
Art Raun and Lamar Carroll 

Liver abscess incidence is a serious problem in cattle which are 

fed high or all-concentrate rations. Incidences of 70% liver· condemnations 

were common at this station before the initiation of low level antibiotic 

feeding. 

This study was initiated to .determine the usefulness of the anti

biotic Tylsn, in controlling liver abscesses in cattle fed all-concentrate 

rations. 

Procedure 

One hundred twenty Angus-Hereford Crossbred steers were obtained 

from a ranch near Lubbock, Texas. They were weighed at the ranch and 

arithmetically shrunk 3% to establish the pay weight. This weight was 

the basis for "on tes t" weights. 

The cattle were randomized into 8 groups of 15 steers each. ·Treat-

ment groups were set up from these randomized pens. Four pens were fed 

Ty~n, at the rate of 250 mg./head/day. Two of the four pens, .were in-

oculated with rumen fluid, 

Four pens were fed .aureomycin at the rate of 70 .mg./head/day. · This 

level has been shown to be effective iii controlling liver abscesses. Of 

these four pens two were inoculated, two were not. 

The cattle were hand fed the first five days and self fed thereafter. 

The feeding period was 135 days. Final weight was based on the pay weight 

taken at the packing plant and arithmeticall y shrunk 3%. 
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Five steers failed to complete the test. One broke his back . during 

sorting. Two were chronic bloaters and were removed. One .became postlegged 

and could not walk. He was removed, as was a steer which lost weight for 

the first' 60 days. As nearly as could be determined" the amount of feed 

consumed by t~ese cattle was deleted from the consumption of their pens. 

Results and Discussion 

The inoculations had no apparent effect. The four pens on each 

antibiotic were therefore pooled for analysis, and considered as four 

replicates • 

Table 1 shows the overall performance for the different traits, 

categorized by inoculation or not, and then overall data pooled into 

tyl·an and .aureomycin means. 

The tylllh fed cattle had only one condemned liver in the 58 head. 

This is the lowest percentage ever recorded at this station in experiments 

on this kind of ration. Cert;ainly it is as near zero as possible. The 

percentage of abscessed livers for the aureomycin group 8%· is typical 

of the figures obtained on other cattle recently. 

The tylan cattle consumed significantly less feed overall and 

their conversion was significantly better. 

The trial was divided into two periods for further analysis - .62 

days and 73 days. The data for these periods are shown in Tables 2 and 3. 

The tylan cattle showed a sharply reduced consumption (P<.01) and a lower 
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Table 1. One Hundred Thirty-Five Day Performance of Cattle Fed 250 ~g. 
Tylan Daily Compared With Cattle Fed 70 . mg. Chlortetracycline Daily • 

No. Loin 
Pen of Cond. Marbling Eye 
No. Cattle ADG Conv. Cons . Dress. % Livers Score .!\.re~ 

Tyl an 6 15 2.931 6.27 18.4 61. 7 0 7.5 12.7 

12 14 2.91 6.26 18 .2 61.6 0 7.9 .J:.hl 
Av. 2.92 6.26 18.3 61.65 7.7 13.l 

Tylan 8 15 2.87 6.55 "18.8 61. 7 0 8.3 13 .2 

Inoc. 10 14 2.90 6.35 18.4 61.0 1 7.9 12.3 

Av. 2.88 6.45 18.6 61.4 8.1 12.7 

Control 7 14 2.99 6.75 20.2 60.6 0 8.4 13.2 

13 14 2.94 6.49 19 .1 61.3 1 7 .o ·12.7 

Av. 2.96 6.62 19. 7 61.0 7.7 13.0 

Centro! 9 14 2.98 6.77 20.2 61.l 1 9.5 13.1 
InoC'. 

11 15 2.88 6.58 18.9 60.8 2 7.0 12.8 

Av. 2.93 6 .67 19.5 61.0 8.3 13.0 

Summary 

Tyl in 58 2.90 6.36* 18.4* 61.5* 1 7.9 12.91 

Control 57 2.95 6.65 19.6 61.0 4 8.0 12.96 

*Difference significant P<.05. 

1weighing conditions: starting weight was 
weight was pay weight at packing plant. 

pay weight at ranch. Final 
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Table 2. Sixty-two Day Performance of Cattle Fed· 250 mg. of Tylan Daily 
Compared With Cattle Fed 70 .mg. Clilortetracycline Daily. 

No. 
Pen of 
No • . Cattle . ADG Conv • Cons. 

TylllJl• 6 15 2.391 6.22. 14.9 

12 14 2.28 6.66 15.2 

Av. 2.33 6.44 15.1 

Tyl en 8 15 2.37 6.47 15.4 
Inoc. 

10 14 2.21 6.37 14.11 
Av. 2.29 6.42 14.8 

Control 7 14 2.65 6.68 17.7 
13 14 2.52 6.57 16.5 
Av. 2.58 6.63 17.1 

Control 9 14 2.49 7. 45 18.6 
Inoc. 

13 15 2.52 6.57 16.5 
Av. 2 . 35 6.63 17.1 

Summary 

Tyl.an 58 2.31* 6.43* 14 .9** 
Control 57 2.47 6.97 17 .2 

*Difference significant: P<.05. 
**Difference significant: P<.01. 
1 

Weighi ng conditions: starting weight pay weight at ranch. Final 
weight was morning weight arithmetically ·shrunk 4?. . 
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Table 3. Seventy- three Day Performance of Cattle Fed 250 _mg . of Tyla.n Daily 
Compared With Cattle .Fed 70 mg. ·Chlortetracycline Daily. 

No. 
Pen of 
No. . Cattle ADG Conv. Cona • 

Tylan 6 15 3.401 6.30 21.4 

12 14 3.45 6.04 20 . 8 

Av. 3.42 6.17 21.1 

Tylan 8 15 3.29 6.60 21.7 
Inoc. 10 14 3.57 6.16 22.0 

Av. 3.43 6.38 21.8 

Control 7 14 3.28 6.80 22.3 

13 14 3.30 6.44 21.3 

Av. 3.29 6. 62 21.8 

Control 9 14 3.39 6.35 21.5 
Inoc. 

11 15 3.44 6. 25 21.6 

Av. 3.41 6.31 21.5 

Summary 

Tyllln 58 3.42 6.28 21.5 
Control 57 3.35' .6 .47 21.7 

1weighing conditions: starting weight same as ending weight for 
first 62 days - morning weight shrunk 4% . Final weight was pay weight 
at packing plant. 
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gain for the first 62 days. Their conversion was significantly better, 

however. Compensatory action occurred and .during the next 73 days there 

was no significant difference between the treatments for any of the traits. 

However, mean conversion still favored the tylan fed cattle, and they 

gained slightly faster. Their feed consumption nearly equaled that of 

the control cattle. 

These results indicate that the high level of tylan depressed early 

consumption sharply and gain to some extent. However, the tylan cattle 

had enough better feed conversion that the carry over resulted in a 

better overall" conversion. 

Ignoring antibiotic cost the feed saving due to the use of tylai 

amounted to 75 cents per hundred pounds gain or about $3 .• 00 per steer. 

Summary 

Tyl111, fed at the rate of 250 mg./head/day severly depressed feed 

consumption the first 62 days but sharply improved conversion . 

Overall feed conversion was significantly better and feed consumption 

was significantly lower for "the cattle fed tylan. Feed savings ignoring 

antibiotic cost, were about $3.00 per head. 

Tylan fed cattle had a very low incidence - 1 in 58 - of liver 

abscesses. 

Rumen inoculations were not effective in improving feedlot performance 

of the cat tle in this trial. 

The tylan cattle had a significantly better dressing percentage, but 

there was no significant difference in gain, marbling , or loin eye-area. 
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WINTER DIETS OF STEERS ON HARDLAND SITES 
OF THE TEXAS HIGH PLAINS 

Jimmy G. Haden, Robert C. Albin, Joseph L. Schuster, 
And Dale W. Zinn 

Providing a valid estimate of botanical and chemical composition 

of the herbage intake of grazing animals is one of many problems en-

countered in pasture and range nutrition. The objectives of this study 

were to collect representative samples of forage intake and to determine 

the botanical and chemical composition of the samples. From botanical 

and chemical analysis, grazing preferences for species avt,ilable and 

nutritive intake of the grazing animals could be obtained. A secondary 

objective was to determine if growth could be obtained by young animals 

under winter range conditions. The manner in which an estimate of 

forage intake was obtained was by the use of esophageal fistulated 

animals to collect representative samples. 

Experimental Procedure 

This study was conducted on the Texas Technological College 

Animal Husbandry Farm, Lubbock, Texas. The study area consisted of 

160 acres of native rangeland. The study area was within the broad 

vegetational area known as the High Plains. The High Plains area is a 

relatively level high plateau separated. from the Rolling Plains by the 

Caprock Escarpment. Elevation is 3,000 to 4,500 feet, slopfog gently 

to the southeast. 

Four steers and six heifers were utilized in this study. The 

steers were used to obtain samples of forage consumption by means of 

esophageal fistulas. The heifers were used to determine whether animal 
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growth could be obtained under winter range conditions, and to assure 

measurable utilization of the forage grazed. In addition to weight, 

heartgirth and height measurements were taken. Esophageal fistulas 

had previous ly been established in the four steers. The steers were 

fully recovered from the surgery and accustomed to the fistulas. 

The fistulated steers wer~ supplied with removable closure devices 

which could be removed and cleaned at two-week intervals. The 

interior of the fistulae were also cleaned at this time to prevent 

lodging and impacting of forage in the esophagus. 

The fistulated steers were used to obtain forage samples over 

a four month study period, These samples were collected at approximately 

one month intervals with some deviation due to weather conditions. 

Samples were collect ed during the months of December, January, February, 

and March. The study was initiated after winter temperatures had 

killed the green herbage and ended just as regrowth occurred in the 

spring. During each month, samples were taken on four consecutive days 

from each steer. 

Since this investigation was conducted during winter months, 

the difficulty of identifying a large number of species was greatly 

increased, As a result only the major species of the study area were 

identified. The major forage species were blue grama ' (Bouteloua ·gracilis), 

buffalograss (~ dactyloides), and kochia ·(~ scoparia). Other 

species that occurred on the area in smaller numbers and plant portions 
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which could not be identified because of extenaive maatication, 

were combined to form a fourth category specified as "unidentified 

material" . 

Results and Discussion 

Six heifers were used to determine rate of growth under 

winter range conditions with no suppl emental feeding. At the 

beginning and again at the conclusion of the study, weight, height, 

and heart girth measurements were taken. 11le heifers weighed an 

average of 551 .0 pounds when placed on pasture and averaged 566 .6 

potmds when removed from the area. This was an average gain of 15 .5 

pounds during 123 days of grazing. When the study was initiated, 

the heifers had an average height of 41.75 inches and grew an average 

of 3.20 inches to a height of 44.95 inches at the termination of the 

study. During the 123 days on pasture, heart girth circumference 

increased an average of 2.67 inches per heifer . 

11le four esophageal fistulated steers used for collecting samples 

of forage intake were also weighed to determine whether they had main

tained themselves under winter range conditions. The mean initial 

weight of the steers when placed on the study area was 1,130.2 pounds 

and at the end of the study the steers averaged 1,026.9 pounds . This 

was an average loss of 103.3 pounds per steer . The steers had been 

on a high level of feed consumption pr ior to being placed on pasture 

and some loss of weight was expected. 

There were no significant differences among the four months in

cluded in the study for percent composition of diets of the steers. 

65 



The only indications of trends .were the increase of blue grama in the 

diet aa the study progressed and the tendency toward uniformity during 

the last two months. These data indicated little change in preferences 

of the steers throughout the investigation. It was concluded that 

blue grama was preferred over the other forage species available 

since blue grama made up 60.2 percent of the total diet and 45 . 55 

percent of the forage compostion by weight of the study area. A 

preference for kochia was also indicated since the diet contained 

12.1 percent kochia and the study area was estimated to contain 6.05 

percent. Total composition of the study area by weight was estimated 

to be 45 .55 percent blue grama, ·34 .90 percent buffalograss, 6 .. 05 percent 

kochia, and 13.5 percent other species. 

Significant differences in forage intake did occur among days 

of the month. The differences in forage intake for days could have 

been due to individual animal preference and to the acceptability of 

the different forage species available to the s teers. Chemical 

composition of the available forage was uniform throughout the 

investigation. Adverse weather conditions did not occur while the 

samples were being collected. 

Forage samples were analyzed for content of crude protein, 

gross energy, calcium, and phosphorus. There were no significant 

differences among months for chemical compos ition . 

Percent dry matter by weight was determined t o get an estimate 

of forage content and saliva content of the samples. Dry matter 
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content was constant throughout the study averaging 18.2 percent. 

The remainder of the sample consisted of moisture, most of which 

was saliva. 

A forage utilization study was conducted to determine the 

consumption of forage for each animal. Upon clipping, weighing, and 

making weight estimates, it was found that 1,539.3 pounds of forage 

were produced on each acre of the study area and 281.3 pounds of 

forage per acre were removed by grazing or unknown causes. A total 

of 45,008 pounds of forage disappeared from the study area in 123 days, 

one-half of which was assumed to have been consumed by the animals. This 

resulted in a pasture use of 18.27 percent. Through further calculations, 

it was found that the six heifers consumed 87.42 pounds of forage 

per day or 14.57 pounds per heifer. The four steers consumed 154.8 

pounds of forage daily or 25.8 pounds per steer. This amount was 

consumed by the steers over an average of 114 days. 

Upon comparison of the daily nutrient requirements with the 

nutrient intake of the heifers and steers, it was noted that daily 

cal cium intake by the heifers was adequate throughout the study, 

whereas phosphorus intake was slightly below the requiremens through

out the period. The dail y requirement for phosphorus was 10 gr ams, but 

the daily intake was 8.2 grams. The diet of the six heifers was below 

the required level for crude protein throughout the study. A daily 

crude protei n int ake of 1.2 pounds was required but only a daily 

average of 0.90 pounds was consumed. However, the fact should be 
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accounted for that the nutrient requirement figures used were for 

maintenance plus a daily gain of one pound. Since each heifer gained 

an average of approximately 0.1 pounds daily, it was concluded that 

the daily intake of phosphorus and crude protein was adequate for 

maintaining the heifers during the winter months. The heifers 

required 13,450 kcal. of digestible energy each day and consumed an 

estimated daily average. of 13,230 kcal . It should be noted that only 

8,450 kcal. were necessary for maintaining the heifers and 5,000 kcal. 

were necessary for one pound of daily_ gain. 

Although the four steers were much larger than the heifers, 

daily intake of calcium, phosphorus, crude protein, and digestible 

energy was deemed adequate for each month and for the overall study 

period. The calcium requirement for the steers was 13 grams daily 

whereas the calcium intake averaged 31.6 grams per day. The daily 

requirement fo r phosphorus was 12 grams per day and the steers 

averaged consuming 14.4 grams daily. Crude protein consumption totaled 

1.6 pounds daily, whereas only 1.4 pounds per day was necessary. Total 

digestible· energy requirements for the steers was estimated to be 

18,000 to 20,000 kcal. per day. An average of 23,426 kcal. of estimated 

digestible energy were available to the steers in the forage consumed 

each day . Although it was estimated that the four steers received 

adequate nutrients throughout the four months, each steer lost approximately 

0.84 pounds per day or 103.3 pounds per steer for the study period. Prior 

to being placed on the study area, the four steers had .been confined 
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in drylot and fed a relatively high-concentrate ration. As a 

result, the steers were in good condition when they were placed 

on pasture. The sudden ration change from a high plane of 

nutrition to a much lower one and the stress due to the environmental 

change were likely causes for the weight loss. It is probable that 

the steers lost weight rapidly after being placed on the study area 

and that their weight remained constant after the animals adjusted 

to the environment. 

Summary 

Six heifers and four steers were placed on a 160 acre study 

area for a period of 123 days. Weight, height, and heart girth 

measurements were recorded for the six heifers to determine growth 

under winter range condi<tions with no supplementation. During each 

month of the study period, samples of forage consumed by the steers 

were collected. A forage utilization study was conducted to determine 

production of the study area and rate of forage consumption. Nutritional 

adequacy of the diet was estimated. It was concluded that growth 

could be obtained by young heifers on good winter range. The six 

heifers showed an increase in body weight, height, and circumference 

of heart girth. All nutrient requirements were adequate throughout 

the s tudy for the steer s . Weight losses suffer ed by the steers were 

probably due to the sudden change in environment. 

Samples of forage i ntake were botanically analyzed and no 

significant differences among months were found. There was a definite 

preference for blue grams over the other species with an increase of 
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blue grama in the diet as the study progressed. Botanical 

composition of the diet had a . tendency to be more uniform toward 

the end of the study. There were significant differences in 

forage intake among days of the month. The differences among days 

were probably due to abundance of species, individual animal 

preferences, and to availability of different forage species. 

There were no significant differences among months for content 

of calcium, phosphorus, crude protein, or gross energy. The chemical 

composition of the forage samples was uniform throughout the four 

months. Crude protein and gross energy content of kochia was higher 

than blue grama or buffalograss, although a higher percent of these 

was consumed. This suggests that preferences for certain species 

were not due to chemical composition alone, but that other factors 

were involved. There was a significant difference among days for 

gross energy which was probably due to daily differences in consumption 

of kochia. 
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A REPORT OF A STUDY OF THE USE OF 
TYLAN IN CATTLE .FEEDING. II. 

Ralph M. Durham and Hugo Palacios 

Thi s s tudy was initiated to determine the usefulness of t he 

antibiot ic Tyl.an in conti;olling liver abscesses i n fattening cattle 

fed all-concentrate rations . 

Materials and .Procedures 

One hundred twenty Angus X Hereford crossbred heifers were 

bought from Spade Farms, Inc. , Smyer, Texas • . The cattle were weighed 

on the ranch and arithmetically shrunk 3% t.o .es t ablish the pay weight. 

This weight was us~d as a basis for the initial experimental wei ght . 

Using a stratified randomization technique the cattle were 

grouped i nto 6 set s of 20 head each . Two replicate pens of 20 head 

were randomly assigned to each of three treatments. The treatments 

consisted of: 

1. Control all-concentrate ration cont aining no antibiotic. 

2. Control plus Tylan at the rate of 100 mg./head/daily. 

3. Control plus Tylan at the rate of 250 mg . / headfdaily . 

During the first 6 days the cattle were hand fed and thereafter 

self fed. The feeding period was 110 days and the final wei ght was 

an early morning farm weight, arithmetically shrunk 4%. Individual 

weights were taken approximately .every 28 days. One heifer of the 
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control group did not complete the test. It was taken' out due to a 

near prolapse snd as nearly as could be determined the amount of feed 

consumed by this heifer was deleted from the consumption of the respective 

pen. The liver data for this heifer were included . 

Data on carcass weight, carcass grade, backfat thickness and 

loin-eye area were taken. At the time of slaughter it was noted that 

nearly 50% of the heifers were pregnant. A factorial analysis was 

imposed on the data to determine the effect of pregnancy on dressing 

'percentage snd whether there was any interaction of pregnancy and 

' antibiotic level with respect to dressing percentage. Liver abscess 

incidence was also determirled for pregnant snd non-pregnant heifers. 

Results 

Chi square analysis yielded a significant effect of antibiotic 

on liver abscess incidence. The percentage of abscesses is shown in 

table 1. Forty percent of the control heifers had liver abscesses 

compared to 5% for the 100 mg. group and 10% for the 250 mg. group. 

Dressing percentage was significantly higher for the antibiotic 

fed groups . The results are shown in table 2. Table 3 shows the 

mesn dressi.ng percentage of pregnant and non-pregnant heifers for 

controls of different l evels of antiobiotic. The differences are 

substantial and a factorial analysis indicated significance of 

differences for both pregnant vs. open, and antibiotic vs , control. 

There was no interaction. There was no apparent difference between 

the 100 .mg. and 250 mg. levels. 
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Table 1. Performance Traits of Heifers Fed All-Concentrate Rations Alone and Wit h 
Tylan at 150 and 250 mg./head/day For 110 Days 

ADGl Adjusted ADG2 Consumption 1 Adjusted 2 Treatments Pen No . lbs. lbs. (lbs./day) Conversion Conversi on 

Control 9 3.00 3.00 22.19 7.20 7. 20 

12 2. 70 2. 70 20 .90 7. 73 7. 73 
Average 2.85 2. 85 21.55 7.47 7.47 

Control + 10 2. 76 2.94 20.05 7.27 6.81 

Tylan 100 mg. 13 2.63 2. 79 19.89 7.57 7.12 

Average 2. 70 2.87 19.97 7. 42 6.97 
..... ...... 

Control+ 8 2.67 2.89 20.20 7.56 6.97 

Tylan 250 mg. 11 2.53 2.82 19.93 7.87 7.08 

Average 2.60 2.86 20 .07 7. 72 7.03 

1iiased on pay weight at the ranch in Smyer, Texas arithmetically shrunk 3% and the final farm weight 
arithmetically shrunk 4% . 

2Adjusted for equal dressing percentage. 



Table 2. Carcass Characteristics of Heifers Fed All-Concentrate Rations Alone and With 
Tylan at 100 and 250 mg./head/day for 110 Days 

2* Carcass Grade Marbling Loin-eye Back-Fat Liver 3* Treatments Pen No. D.P. (No. of Choice) Score Area Thickness Abscesses 

Control 9 58.63 16 11.11 11.67 .49* 6 

12 59.01 15 10.68 11.71 .40 10 

Average 58.82* 31 10.90 11.69 .SO* 16* 

Control+ 10 60.07 15 10.60 12.01 .45* 1 

Tylan 100 mg. 13 59.96 11 10.05 11.47 . 44 1 

Average 60 .02* 26 10.33 11.74 .45* 2* 

..... ,,.. 
Control + 8 60.37 14 10.85 12.18 .47 4 
Tylan 250 mg. 11 60.80 12 9.95 11.77 .43 

Average 60.59* 26 10.40 11.98 .45* 4* 

2 
Based on the final farm weight arithmetically shrunk 4% and the hot carcass weight arithmetically 

shrunk 2.5%. 

3 
Control significantly different from other two treatments. 

*Significantly different at the P<.05 level of probability, between control and other treatments. 



Table 3 . Mean Dressing Percentage Pregnant vs. Non-Pregnant Heifers 
Fed All- Concentrate Rations Alone or With Tylan at 

100 and 250 mg./head/day . for 100 .Days 

No. Cattle No. Cattle D.P.(%) D.P (%) 
Treatment Pen No. Pregnant Non-Pregnant Pregnant Non~~regnant 

Control * 9 15 5 58.30 59 .30 

12 10 10 58. 70 59.49 

Average 58.50 59 .40 

Control + 10 9 11 59.00 61.00 

Tylan 100 mg. 13 8 12 59.41 60.30 

Average 59.20 60.70 

Control+ 8 7 13 59 .60 60.80 

Tylan 250 mg . 11 10 10 60.20 61.40 

Average 59. .90 E!l,lQ 
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Gross observation of the data shows a slight advantage for 

the controls in daily gain and feed consumption. There was no 

difference in conversion. However, since the antibiotic group 

dressed significantly higher it was deemed advisable to adjust the 

gains to an equal dressing percentage or dead weight basis. The 

results are shown in table 1. When the adjustment is made there is 

a substantial (though not significant with the available degrees 

of freedom) difference favoring the antibiotic pens. 

There was a rather constant effect of antibiotic on fat thickness, 

the antibiotic fed cattle having slightly thinner backfat. The 

100 mg, level produced significantly thinner rinds than the controls. 

·summary 

Tylan was tested for its effect on performance traits and 

liver abscesses in beef cattle. 

Cattle fed Tylan had significantly less liver abscesses, 

significantly greater dressing percentage, and at the 100. mg. level 

significantly less backfat thickness. There was a large but not 

significant difference in conversion when gains were adjusted for 

differences in dressing percentage. 
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THE EFFECT OF HEAVY METAL IONS UPON 
RUMEN BACTERIAL UREAsE ACTIVITY 

James E, Kieschnick, Robert C, Albin, snd Dale W. Zinn 

The objectives of this investigation were: (1) to determine 

the effect of heavy metal ions upon urease activity; (2) to determine 

the effect of heavy metal ion carriers upon ruminal urease activity; 

and (3) to compare and determine the effect of heavy metal ions and 

their carriers upon rumen bacterial urease from cattle fed an all-

concentrate diet versus those fed a part-roughage diet. 

Experimental Procedure 

Fourteen crossbred (Angus x Hereford) steers and heifers .were 

allotted by weight and sex into two gr oups of seven each. The rations 

fed to each group are shoWn in tab l e 1. 

Table 1 . Ration Composition (Air-Dry Basis, Pounds) 

Item 

Sorghum, milo, dry-rolled 

Cottonseed hulls 

Premix a 

Total 

8Fremix Composition (Pounds) 

Item 

Urea (~5%N) 

Chlortetracycline (50 gm/lb . ) 

Vitamin A (30,000 IU/gm.) 

Diethylstilbestrol (2 gm/l b.) 

·calcium carbonate 

Polyphos 

Sodium chloride 

Total 

77 

All-:-Concentrate 

1916 

0 

84 

2000 

All.,-Concentrate 

929.00 

5.60 

14.70 

20.011 

530 .fl 

100.11 

400. 70 

2000.00 

1649 

300 

_ll 

.2QQO 

Part.:. 
.Roughage 

1209.00 

4.50 

11.80 

16.00 

438.10 

0 

320.60 ---
2QQQ.QQ 



A forty-five day adjustment period was allawed· for the cattle 

before rum.en samples were obtained. Following the ajdustment 

period. approximately 100 ml. samples of rum.en ingesta were obtained 

from each animal by using the suction strainer technique described 

by Raun et al. (1962). All samples from the same treatment group 

were deposited into one flask and put in a thermos maintained 

at a temperature of 39° C. The rumen samples were then taken 

to the laboratory and pH values were determined from the fresh 

sample. The-usual rumen sampling time was 6:30 a.m. , however. 

taward the end of the trial, due to l ack of help at 6 :30 a.m. 

and the difficulty encountered in handling the cattle. samples 

were obtained three times per week and 200 ml. of rumen ingesta 

were deposited into a plastic bag and quick frozen with liquid 

nitrogen at - 210° C (Stanier ·.!:!_ al. (1963) . The frozen samples 

were used in the second replication for some of the minerals studied. 

Approximately 200 ml. of fresh rumen ingesta were centrifuged. The 

sediment. which was comprised of the microbial fraction of the rumen 

ingesta. was then resuspended in the buffer media. All sediment was 

transferred into a calibrated cylinder and one ml. of the resuspended 

cells was transferred into a weighed dry oven cup . The cells were dried 

for approximately twenty minutes at a temperature of 90° c. The dried 

cells were weighed and the weight of the empty cup subtracted. This 

value represented t~e dry weight of the cells. in mg/ml. which was used 

to determine the concentration of cells to use for urease activity 

determination. The resuspended cells were diluted to contain 30 mg/ml 

(Dane. 1968). 
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Table 2. Mean Differences Between Rumen Urease Activity of The 
All-Concentrate and Part~Roughage Rations 

. Rumen . Urease Activity a. 

Reaction . 'l'i.ni.e . 

Rations 60 .Minutes . 120 .Minutes 

All-concentrate 

Part-roughage 

8.56 

7 .58 

9.07 

8.88 

~cromoles urea hydrolyzed per ml. of suspension per hour . 

·Table 3. Effect of Minerals Upon Ruminal Urease Actlvity 

RUlllen .Urease .Activitya 

Mineral 60 .Minutesb .120 .Minutesc 

Cu 

·zn 
Co 

Mn 

Mn 

MgO 

MgS04 

4 . 12 

7.80 

8.45 

10.15 

9.01 

7 .23 

9.73 

4.50 

8.63 

9.50 

10 .94 

11.31 

11.31 

11.31 

~cromoles urea hydrolyzed per ml. of suspension per hour. 

b Cu<Fe @ P< .05 . 
Cu<Fe @ P< .05 
Cu<Co @ P< .001 
Cu<Mn and MgSO @ .P<.01 
Cu<MgO @ P< .10 
Co<MgO @ P<.10 

cCu<Zu@ P<,05 
CU<Fe @ P<.01 
Cu<Co and Mn @ P< .001 
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One hundred and twenty-five ml. of 20 mM solutions were prepared 

from the following minerals: MgO, MgS04 , CoSo4-7H20, FeSo4-7H20, ZnSo2-

These minerals 

were put into solutions with the 5.5 phosphate buffer or distilled 

water with added buffer, depending upon the solubility properties of 

the individual minerals. To 5 ml. of each of the prepeared mineral 

levels, 10 mg. of urea were added to yield a 0.03 M urea solution. 

The estimation of urease activity of each of the various miner al 

solutions was estimated by a variation of the manometric method des

cribed by Huhtanen and Gall (1955) . Urease activity was measured 

as co2 production. One mole of co2 was produced for each mole of 

urea hydrolyzed (Umbreit et al., 1964; Anderson, 1968). Urease activity 

was expr essed as micromoles of urea hydrolyzed per ml. of cell suspension 

per hour. 

The measurements of mineral effects upon rumen urease activity 

for each treatment, roughage and all-concentrate, were replicated with the 

mineral level subtreatment s recorded in triplicate for each replication . 

After 109 days of feeding , all the necessary rumen ingesta was 

obtained from the cattle on the treatment groups, final weights were 

recorded, and the cattl e were slaughtered at a local packing plant. 

Carcass data were obtained after a 24-hour chill. 

Results and Discussion 

Of the original mineral carrier s planned for use in the study, only 

data from the sulfate carrier was obtained. Extreme solubility problems 

were encount ered with MnO, ZnO, CuO , FeO, and Coco
3

• These minerals were 
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obtained from a local feed ingredient plant and the molecular formula 

was not available; therefore, their solubility properties .were not 

known. None of the oxides would go into solution in either the 5.5 pH 

phosphate buffer or distilled water. Numerous solvents were used such 

as HCl, a
2
so

4
, NH

4
Cl, alcohol, and NaOH, but results were not successful. 

It was possible however, to get Coco
3

, ZnO, CuO, and FeO into a partial 

solution, but only at a pH below 3. The MnO available for the study 

would not go into solution. 

Urease activity of the various treatments and subtreatments were 

compared at the 60 and 120 minute readings . When rumen ureolytic 

activity of cattle fed the all-concentrate and part-roughage diets were 

compared (table 2), treatment differences (effect of ra tions) were not 

significant. The limiting factor here, was probab ly the pH. There 

was no difference in the pH value of either ration, so the same 

buffer was employed with both treatments. This differs from the work of 

Clifford et al. (1968), who had an increase in pH from 5.92 t o 6.34, when 

the cot t onseed hulls were increased from 10% to 70%. Had pH values 

differed, a different buffer would have been used and ureolytic activity 

may have r eacted differently. It was initially assumed that the part

roughage ration would effect a higher rumen pH than the all-concentrate 

ration. 

Table 3 illustrates the mean differences in ruminal urease activity 

among the different minerals used in this s tudy . 

As shown in table 3, copper was the only mineral that signif icantly 

altered urease activity. Some of the cations exhibited no stimulation or 

inhibition which could have been due to the fact that only the sul fate 
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carriers were studied. The sulfate ion could have had some effect 

upon urease activity by masking the effect produced by the heavy metal 

ion in question. 

Magnesium sulfate stimulated ruminal ureolytic activity when 

compared to the control vessel, but it was not statis tically different 

which would agree with the work of Jones!!. al. (1964a). Manganese 

sulfate and MgO both showed gas production to be approximately the same as 

the control vessel at the end of 120 minutes, but at the sixty minute reading., 

the control appeared to level off with only an increase of 80µ liters of 

co
2 

produced from 50 to the 120 minute reading. Both MnS04 and MgO had 

an increase of approximately 220µ l iters of co2 produced which indicated 

an i ncrease in rumen ureolytic activity, which is supported by the work 

of Jones et al. (1964b). 

Both Feso
4 

and ZnS0
4 

exhibited a large period of approximately fifty 

minutes before their inhibition of urease activity was observed. Copper 

sulfate on the other hand, inhibited activity from the zero time. 

The subtreatments studied (different levels of each mineral) are 

shown in table 4. Although the cattle feedlot and carcass data were not 

included as one of the objectives of the study, the results are shown in 

table 5 . The cattle were fed 116 days . The final feedlot weights minus a 

four percent arithmetic shrink were used in determining average daily 

gains. There were no statistically significant differences in feedlot 

performance . Dressing percentage favored the all- concentrate treatment 

(P <.01) over the part-roughage treatment . There were no statistical 

differences among the other carcass characteristics. 
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Table 4, Effect of Mineral Levels Upon Ruminal Urea8e Activity 

Ure<lSe .Activitya 

Levels .60 :Minutesb 120. Minuti:a 

0. 

5 

10 

20 

9.39 ... 11~39.· 
9.28' ;10.74 

6.38 6.08, 

7.22 7.69 

l\ticromoles urea hydrolyzed per ml. of suspension per hour. 

b0>5>10 @ P< .01 
0>20 @ P< ,05 
5>20 @ P<. 10 

co & 5>10 @ P<.001 
0>20 @ P<,01 
5>20 @ P<.02 
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Table 5. Mean Animal Performance and Carcass Characteristics of the 
Test Animals 

Item 

No. of animals 

All
Concentrate 

7 

Animal response, live weight 
basis, pound 

Initial weight8 734 

Final weightb 1061 

Daily gain 2.81 

Daily feed i ntake 23 .30 

Feed/pound gain 8.29 

Carcass data 

Dressing percentc 63.16 

Fat over rib eye, cm . 1. 79 

U.S .D.A marbling score d 10 . 85 

U. S.D.A. gradee 9.4 

Maturity A 

Conformation f 10.4 
No. of condemned livers 2 

8 Shrunk weight. 

bFinal weights minus four percent. 

Ration 

Part
Roughage 

7 

700 

1039 

2.94 

27.44 

9.33 

60.31 

1.59 

9.00 

9.0 

A 

10.0 

0 

~o percent shrink of warm carcass weights . 

dSmall- • 9, Small - 10, Small+ = 11. 

eGood + = 9 , Choi ce - = 10 . 

fChoice- = 10, Choice - 11. 
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Significant 
Difference 

n .s . 

P<.01 

n .s. 

n.s. 

n.s. 

n.s. 

n .s. 



Summary 

Fourteen crossbred steers were allotted by weight into two groups 

of seven each, to receive an all-concentrate ration and part-roughage 

ration. Rumen ureolytic activity was compared between these two rations. 

Seven heavy metal ions (MgO, MnS04., MgS04 , Feso4 , Cuso4 , ZnS04 , and 

Coso
4

) were used at three different levels to determine their effect 

upon rumen bacterial urease activ.:i.ty of cattle on the two experimental 

rations. 

Differences in ureolytic activity were not significant between 

steers fed the all-concentrate diet versus the part-roughage fed cattle. 

Significant differences (P<.05) were noted only for Cu which effected a 

lower ureolytic activity than the other cations. Cobalt stimulated . 

(P<. 10) urease activity at the 60 minute reading, but no significant difference 

was noted at the 120 minute reading. Significant differences (P<.05) were 

observed among different levels of minerals which showed increasing 

ureolytic activity with decreasing levels of minerals. 

The only significant difference in animal performance and carcass 

characteristics was dressing percentage, (P<.01), favoring the 

all-concentrate treatment over t he part-roughage treatment. 
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