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ABSTRACT 

Production Factors in Beef Cattle Finishing 

by 

Gary L. Anderson, Master of Sc ience 
Utah State University, 1984 

Major Professor: Dr. Norris J. Stenquist 
Department: Animal, Dairy, and Veterinary Sc ience 

vi 

A feeding trial was conducted comparing f our finishing diets, 

typically fed in this area, two hormone implants zeranol (Ral gro) and 

estradiol 17-beta (Compudose), and a feed additive. Thirty-two Hereford 

steers were fed in indiv idual pens to maintain accurate intake records. 

The four diets compared were: 1) a whole corn diet with a small amount 

of corn silage as roughage; 2) a high energy ground barley diet using 

corn silage and chopped alfalfa as roughage; 3) a total diet consisting 

of rolled barley, beet pulp, and ground alfalfa hay; and 4) a high 

energy ro ll ed barley diet using corn si l age and chopped alfalfa hay as 

roughage. Al l finishing diets were supplemented with a protein, 

vitamin, and mineral supplement containing monensin. 

The catt l e were fed in two phases--a growing and finishing phase. 

The diet comparisons were conducted only during the finishing phase. 

The implant and additive comparisons were made over both phases. 

Diet had little effect on feed lot performance. Rate of gain and 

feed efficiency were not significantly affected . Voluntary intake of 
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net energy for gain was sign ifi cantly affected (.Q < .01) by diet. 

Cattle fed diet #1 consumed significantly more net energy for gain than 

catt 1 e on diets #2, 3, and 4. 

The effect of diet was al so significant for internal fat percent and 

marb ling score (.Q < .05). Cattle fed diet #2 had the highe st internal 

fat percent (3.06%) followed by those on diets #3 (2.6%) , diet #1 

(2.3%), and diet #4 (2.1%) . Marbling scores were s imil ar with catt l e on 

diet #2 showi ng signifi cant l y higher (.Q < .05) marb li ng scores than the 

ot her three groups. No ot her carcass characterist ic s were affected. 

The difference bet ween the implants used was very smal l. None of 

the feedlot performance traits were aff ected . 

The feed additive Trigrr II produced s ignificantly more (.Q < .05) 

efficient gains during the growing period. This efficiency was apparent 

during the finishing per iod. Average daily gai ns were signif i cant l y 

higher for Trigrr II fed cattle (.Q < . 05) . 

During the combined period, average daily gain and feed efficiency 

were both superior for Trigrr II fed cattl e (.Q < .05) . Ri beye and hot 

carcass weig ht s were s ign ificant l y affected also (.Q < .01). Catt le fed 

Trigrr II were superior in this case. 

Cattle implanted with zeranol fed Trigrr II consumed sign ifi cant l y 

greater amounts of net energy for gain and had heavier hot carcass 

weights th an estradiol 17-beta implanted catt le or zer anol x cont ro l 

cattle. 

(48 pages) 



INTRODUCTION 

The major portion of the beef consumed in this country is finished 

·in the feedlot. The cattle feeding industry is extremely competetive 

\With profits slim or in many cases, nonexistent. To stay in business, a 

feedlot operator must obtain the most rapid gains as efficiently as 

~ossible incurring the least cost . Much research is being cond ucted by 

universities and private companies to find methods of reducing the cost 

cf producing beef and sti 11 maintain a high quality product. Much of 

t his research is directed in three areas: 

1) Feed processing: Feed is processed to increase its palatability 

and/or its digestibility. Feed processing is not new but the costs of 

processing have increased greatly causing some diets using such 

preparations as steam rolli ng to be at a real cost disadvantage. New 

equipment for harvest and storage of crops has caused conventional 

met hod s of feed processing to be reexamined. Which method an operator 

uses now depends on his situation (Matsushima, 1979). 

2) Growth stimulants: For the purpose of this study, growth 

stimulants will be considered hormones or those substances that perform 

like hormones. For the most part they are implanted in the ear of 

cattle. These compounds are considered to be protein anabolic in nature 

and as such contribute to increases in rate of gain and/or feed 

efficiency. 

3) Feed additives: In this study feed additives will be considered 

substances administered in the ration. Feed additives provide increased 

performance for one or more of the following reasons: a) improves rate of 
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gain, b) improves feed efficiency, and c) improves the general health of 

the animal (Matsushima, 1979). 

The effects of growth stimul ants and feed additives can be additive 

in some cases or in some cases they can counteract the beneficial effect 

that was obtained singly. 

The object of this study was threefold: 

1) To compare the performance of four locally used finishing diets: 

a) a whole corn diet using a small amount of corn sil age, 

b) a high energy ground barley diet with corn silage , 

c) a high energy barley diet using beet pulp and alfalfa as 

the roughage, 

d) a high energy rolled barley diet with corn silage. 

(All of these diets were su pplemented with a protein, vitamin, 

mineral supplement co nt aini ng rumensin.) 

2) To compare zeranol and estradiol 17-beta ( two growth stimulants 

of major interest in th e area ). 

3) To compare Trigrr II a new feed additive was compared to a 

contro l group. 
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LITERATURE REVIEW 

Feed Processing 

Feed processing has been a standard practice in the cattle feeding 

industry. Mechanical feed processing generally changes the texture, 

·shape, and particle size of the feed. Processing feeds, especially 

grains, can increase palatability of feed and has shown to increase feed 

intake (Matsushima, 1979; Hale et al., 1966}. Grinding or dry-rolling 

increases the amount of area exposed and digestion can be much improved 

when compared with whole kernel feeds using grains such as barley or 

milo. Steam -roll ing i s a practice commonly used to increase feed intake 

and feed efficiency in cattle feeding. In many cases, steam-rolling has 

produced increased ruminal digestion over whole grain or ground grain 

(Galyean et al., 1976; Lee et al., 1982}. 

Feed processing requires energy. In the past 10-15 years the price 

of this energy has quadrupl ed, great ly increasi ng the cost of processing 

feeds. Because of this, much research has been conducted on which and 

how much feed processing is profitable. This has led to a reexamination 

of ruminant digestion and how feeds can best be utilized to enhance feed 

efficiency and rate of gain. 

Corn Processing and Its Utilization 
by Feedlot Cattle 

Corn is the major grain used in the cattle feeding industry in the 

U.S. Various methods of processing have been used to enhance its intake 

~d digestion by cattle. Recent work shows that whole kernel corn can 



successfully be fed in place of ground or flaked corn. Thi s work has 

caused great interest because of the possibility of reducing the costs 

of feed preparation. 
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Feeding whole corn requires special consideration. Researchers 

using whole corn in conventional diets have had inconsistent results. 

Factors that can affect the performance of cattle fed whole corn are: 1) 

roughage level; 2) protein, vitamin, and mineral supplementation; 3) 

management; 4) digestion or efficiency of utilization of whole corn. 

Roughage level. Roughage has long been considered an essential 

ingredient in catt le diets. Early researchers, McCandlish (1923) and 

Huffman (1928) attributed the inabili ty of cattle to grow in their 

experiments to the lack of fibrous feeds. Cattle simply would not 

perform without some roughage in the diet. In recent years, researchers 

have worked on ways of reducing the amount of roughage in fattening 

diets without adversely affecting the performance of the animals. To a 

certain extent the addition of some roughage stimulates feed intake and 

daily gains (Wise et al., 1968; Cole et al., 1976). It al so serves to 

reduce acidosis and liver abcesses. In many cases, roughage provides 

vitamins and minerals that may need t o be replaced if the roughage is 

deleted from the diet. Wise et al. (1968) reported that roughage serves 

to stimulate rumination and aid in digestion. This enhances the buffer

ing capacity of the digestive system because the buffering capacity of 

the rumen is dependent on the time spent in rumination. 

In general, roughage feeds are not fed to provide energy for gain. 

They generally contain 70% or le ss of the value of grain in net energy 

for gain (NRC, 1976). A higher level of concentrate in the diet usually 
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means an increase in VFA concentration as well as an increase in 

propionate relative to acetate. Diets high in roughage generally show a 

greater concentration of acetate which is less efficient for gain (Balch 

and Rowland, 1957; Shaw et al., 1959; Reid et al., 1957). 

Recent research has been directed toward finding levels of roughage 

in the diet that wi ll provide the most rapid and efficient gains in a 

finishing ration. When conventional corn based rations with 10 to 20% 

roughage were fed, flaked corn produced superior feed efficiency to 

whole shelled corn and 10 to 20% roughage (Lofgreen, 1gso). Vance et 

al. {1971) reported that when cattle were fed a diet consisting of more 

than 10 lbs. of corn silage per day, crimped corn produced superior rate 

of gain and feed conversion to similarly based whole corn diets. When 

lower levels (less than 10 lbs.) of corn silage were used, who le shelled 

corn produced higher rates of gain and superior feed conversion. It was 

also noted that the same amount of corn was required to produce a unit 

of gain with or without the corn silage. Cole et al. {1976) reported 

that increased amounts of roughage in the diet reduced digestion of 

whole corn in the rumen. This was caused by an increased rate of 

passage through the ~!. tract decreasing the amount of time available 

for bacterial or enzymatic digestion. Flaked or ground corn seems to 

have an advantage in the diets wi th the 10 to 20% roughage content 

because of its increased availability to bacterial or enzymatic attack . 

A 5% level of roughage seems to help hold down the incidence of acidosis 

and liver abcesses and still produce adequate feed efficiency and rate 

of gain (Matsushima et al . , 1975). 

Protein supplementation. Feeding all concentrate diets makes it 

necessary to feed protein, vitamin and mineral supplements in most 



cases. Buffering agents are usually added to these supplements to help 

raise the pH of the rumen and facilitate fermentation there. Many 

different commercial supplements are on the market to be fed with the 

all concentrate or all corn diet. Godfrey et al. (1978) compared 

several different brands and found that if they were fed on an equal 

basis, to provide .4 lb. protein per day, the performance of the cattle 

showed little difference. 
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Management. Management of cattle on a whole corn diet is extremely 

important. Research has indicated that some type of transition period 

is necessary to get fattening cattle accustomed to this type of diet. 

Matsushima and Smith (1974) used 30 to 60 day comparisons to test the 

length of time necessary to bring cattle up to a 93% concentrate diet. 

In this comparison, 50 days appeared to be slightly superior. It was 

noted that during this time that a large percentage of the corn appeared 

to be passing through the digestive tract undigested. Shorter 

transition periods seem to be successful. Godfrey et al. (1978) used a 

14 day transition period to take cattle from high roughage growing diet 

to the all concentrate whole corn diet. Acceptable performance was 

observed and no problems were encountered. During and after this 

period, constant access to feed is absolutely essential to prevent 

acidosis. Reid et al. (1g57) reported that when high starch diets are 

first fed, a lowered pH in the rumen occurs and lower levels of 

propionic and butyric acid are produced. If the diet is continued, 

there seems to be an upward trend of propionic acid production. 

If feed is available at all times, the amount consumed at any one 

time is decreased and more chewing seems to be observed. This is 



important since less rumination is observed in cattle on high 

concentrate diets (Wise et al., 1968). This increases the chances of 

the kernels being crushed or broken, making them more available to 

digestion in the G.!. tract. Wilson et al. (1973) found that almost no 

dry matter was digested in the rumen from kernels of corn incubated in 

nylon bags even after three days. Digestion may have little chanc e if 

the kernels are not cracked or broken somewhat. 

Utilization of whole corn versus processed corn. Starch is the 

main energy component of grain (Russell et al., 1981). Digestion of 

starch occurs in the rumen, sma ll intestines, and large intes tine. The 

major portion of all starch digestion occurs in the rumen by microbial 

degradation. As the level of starch in the diet raises, increased 

amounts are passed into the small intestine and to a lesser extent to 

the large intestine. Starch, whether in the whole or processed form, 

will be extensive 1 y degraded in the rumen. Researchers differ as to 

which i s utilized more fully there. Galyean et al. (1976) and Co le et 

al. (1976) reported that processed corn was more extensively digested in 

the rumen com pared to whole corn. Conversely, Sharp et al. (1982) and 

McCullough and Matsushima (1973), reported that when cattle were on high 

concentrate diets, more ruminal digestion occurred on whole corn than on 

steamed flaked or ground corn. Galyean et al. (1979) noted that while 

ground corn was almost totally digested in the rumen, whole corn was 

digested more in the small intestine. 

Where monensin was fed , Muntifering et al. (1981) found that on 

whole corn diets the ruminal digestion of organic matter and starch was 

reduced. Total tract digestion was not affected as more starch was 

digested in the intestines of steers fed monensin. 
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The amount of starch digested in the small intestine is dependent 

upon how much escapes fermentation in the rumen. In the small 

intestine, pancreatic amylase is largely responsible for starch 

digestion (Little et al., 1968). The amount of amylase action seems 

somewhat 1 imited. Russell et al. (1981), Little et al. (1968), and Karr 

et al. (1966) noted that although considerable digestion occurs in the 

small intestine, as the starch level in the diet increases, starch 

digestion becomes somewhat depressed. Chalupa (1977), Bergen and 

Yakahama (1977), and Orskov (1977) all concluded that even though 

enzymatic digestion in the small intestine is somewhat limited, it is 

probably more efficient in converting starch to glucose than is 

bacterial fermentation to the VFA. With bacterial production of VFA, 

COz and CH 4 are given off as waste products. Thus, energy otherwise 

available for production is lost. 

Starch not digested in the rumen or small intestine is passed to the 

large intestine where further microbial action takes place. Digestion 

here seems to be rather limited for any type of diet (McCullough and 

Matasushima, 1973). 

Regardless of where the starch is digested, whole corn has shown to 

produce comparable feed efficiency and rate of gain values. Vance and 

Preston (1971) reported superior feed/gain ratios and rates of gain were 

obtained from all concentrate whole diets were compared to crimped corn 

diets. Martin et al. (1971) found that feed/gain rations were reduced 

as well as their cost of gain when whole corn was used instead of 

processed corn. 
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Barley 

Some type of processing is necessary when barley is fed to cattle. 

Steam rolling has long been thought to be the superior method of 

processing. Stanley (1945) found steam rolled barley produced 

significantly better performance when compared with ground barley. Hale 

et al. (1966) reported that the rate of gain and feed intake were 

increased when barley was steam rolled instead of dry rolled. Parrott 

et al. (1969) noted that in a comparison where the TON value was l ow 

that steam-rolling increased the TON significantly. Conversely, Hoffman 

et al. (1952) and Garrett (1965) found no significant difference in 

performance between steam-ro 11 ed and ground barley. Parrott et al. 

(1969) using barley with high TON found that steam-rolling caused a 

reduction in the TON. 

Steam processing itself does not seem to be the factor that causes 

increased performance. The pressure it is steamed at is the factor of 

greatest importance. Unles s barley is steamed at pressures of between 

2.8 and 4.2 kg/cm2, the value over dry-rolling is insignificant (Osman 

et al., 1970). This is in agreement with work done by Johnson et al. 

(1968) using corn. They found that if the correct pressure is not 

attained, that the grain must be steamed much longer for the steam

rolling to be of value. 

The main benefit of steam-rolling barley was to increase feed intake 

(Hale et al., 1966; Garrett, 1965). This may or may not increase rate 

~f gain and feed efficiency. Rolled barley also has a fibrous seed coat 

that provides sufficient roughage for fattening cattle to gain and 

finish rapidly on a high or all barley diet (Geurin et al., 1959). 



10 

In high or all barley diets, founder, stiffness, and mineral 

deficiencies have been observed. Mineral supplements have been able to 

improve performance here similar to high corn rations (Harper et al., 

1962). 

Growth Stimulants 

Hormone or hormone-like implants have been used for a number of 

years. They have been very successful in increasing rate of gain and/or 

feed efficiency when compared to control groups. Zeranol (Ra lgro) and 

estradiol 17-beta (Compudose) are the implants of interest in this 

study . 

Zeranol (Ralgro) 

Zeranol (Ralgro) manufactured of International Minerals and Chemical 

Corp., is possibly the most widely used growth st imulant on the market 

today. It is protein anabolic compound with estrogen-like characteris 

tics. Zeranol has been shown to increase rate of gain significantly 

while only sl ightly increasing feed consumption (Sharp and Oyer, 1971). 

Zeranol has been effective in increasing rate of gain and feed 

efficiency at various levels of energy intake {Nicholson et al., 1973). 

Researchers in Australia substantiated these findings using steers 

ranging from 4 months to 2 years old. Steers implanted with 36 mg of 

zeranol had a 19% increase in weight gains over control steers {Geldard 

and Wellington, 1981). 

The effective life of a zeranol implant is approximately 90 days . 

If the necessary blood levels are to be maintained, the animal wi 11 have 

to be reimplanted. While subsequent implantings help maintain the 
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beneficial effect, benefit seems to decrease some with successive 

implants (Parker et al., 1979). When zeranol is reimplanted at 75 to 90 

day intervals, a 15% increase in performance is not uncommon when 

compared to control groups receiving no i mplant. 

Estradiol 17-beta (Compudose) 

Estradiol 17-beta (Compudose) manufactured by Ely Lilly and Company 

is a naturally occurring estrogen compound which is used as a silicone 

coated implant. The estradiol 17-beta constantly migrates through the 

silicone and gives longer life to the implant. In research situations 

it has been effective for up to 400 day s (G i 11 et al., 19 82) . The 

present implants on the market have an effective life of 200 days. 

Estradiol 17-beta has been shown to increase rate of gain over control 

groups. Feed efficiency increases at this time are in question (Turner 

et al., 1981). Because of its size, some cattle lose the implant. The 

implant is .2 inches in diameter and 1.2 inches in length. 

Limited com parisons of estradiol 17-beta and zeranol have been 

published. Zeranol and estradiol 17-beta were compared in a 205-day 

growing and finishing period. Zeranol implanted cattle showed increased 

gains over estradiol 17-beta implanted cattle. In this test, the 

zeranol cattle were reimplanted one time during the feeding trial 

(Brethour, unpublished, Ft. Hays Experiment Station, Hays, KS). 

In a comparison where reimplanting was not practiced, estradiol 17-

beta produced superior rates of gain. This occurred during a 200 day 

growing and finishing trial which would be expected to favor the implant 

with the longer active life (Turner and Raleigh, 1982). It appears that 



when both implants are used according to recommendations, there may be 

1 itt 1 e difference. 

Feed Additives 

Trigrr II 

Trigrr II is feed additive produced by Biolink Laboratories, Inc., 

San Diego, Ca liforniL This is a new product designed to stimulate 

fermentation in the rumen. Trigrr II is not on the market and the 

company has not published any information relative to its chemical 

formula or structure. 

12 

In limited tests to date, Trigrr II is reported to reduce sickness 

in incoming cattle and has reduced time required to get cattle onto full 

feed. Improved weight gains and feed conversion have also been reported 

(Theo Hymas, personal communications, Director Research, Biolink 

Laboratories, San Diego, CA). 
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METHODS AND PROCEDURES 

The data presented were collected in a feeding experiment conducted 

at the USU South Farm from December 20, 1982 to August 3, 1983. Thirty

two Hereford steers, purchased from one herd, were used. The average 

beginning weight for all cattle was 505 lbs. The cattle were fed in 

individual pens to maintain accurate feed consumption records for each 

steer. Considerable effort was made to feed each steer what it would 

consume by the next feeding period but not enough to cause an 

accumulation in the feed bunk. All cattle were fed once daily. Any 

accumulation of feed was periodically removed and discarded. All 

reported weights of feed consumed are simply feed offered weights and no 

corrections were made for feed wasted or refused. 

This experiment consisted of two replications of a balanced 4 x 2 x 

2 factorial design using four diets, two implants, and one feed 

additive. The cattle were assigned to the diet treatments by random 

selection. Half of the cattle in each diet treatment received a zeranol 

implant and half received a estradiol 17-beta implant. Within each diet 

treatment and each implant treatment one half of the cattle received the 

feed additive Trigrr II and half received no additive and served as the 

control group. Table 1 illustrates the number of animals in each 

treatment . 

This experiment consisted of two phases, a growing and a finishing 

phase. The growing phase consisted of a 96-day period from December 20, 

1982 to March 26, 1983. The finishing phase was from March 26, until 

slaughter. For each animal, the slaughter date was set when visual 



Table 1. Distribution and numbers of cattle receiving the different 
treatments. 

Im 1 ant 

Zeranol Estradiol 17-beta 

14 

Diet Trigrr II No additive Trigrr II No additive Total 

Diet #1 2 2 2 2 8 

Diet #2 2 2 2 2 8 

Diet #3 2 2 2 2 8 

Diet #4 2 2 2 2 8 

Total 8 8 8 8 32 

appraisal determined that good to choice market finished had been 

reached. Because of individual differences, s laughter dates varied from 

June 22 to August 3, 1983. 

In this experiment, it was not intended that each diet be isocaloric 

or isonitrogenous. These diets were typical diets fed by feedlots in 

the area making the kind of comparisons that feedlot operators would 

norma 11 y make. 

The performance of the implants and the feed additive was compared 

throughout both phases of the experiment whereas the performance of the 

cattle on the different diets was only compared during the finishing 

phase. 

Beginning on January 27, weights were taken at 28-day intervals. 

The cattle were held off feed for shrink because of obvious problems 

that would occur. Each weigh day, the cattle were weighed starting 



about 7:00 am. The cattle were not fed before weighing but had access 

to water and the remaining feed from the day before. 

Growing Phase 

15 

At the start of the growing phase, the cattle that received zeranol 

were implanted with a 36 mg zeranol implant. The ones on estradiol 17-

beta received a 24 mg estradiol 17-beta implant. Both implants were 

administered in the ear of the animal. 

Cattle that received Trigrr II had it top-dressed on their feed 

daily in a solution. The solution was mixed at the rate of .033 oz 

Trigrr II in oz water. The solution was added at the rate of 1 oz of 

solution, or ml of Trigrr II per 100 lbs. of body weight daily. 

During the growing phase, all steers were treated with a pour-on 

type insecti cide. 

The growing ration consisted of chopped alfalfa hay, rolled barley, 

and corn silage. During the growing phase, the amount of rolled barley 

fed was increased so that by March 26, 8 lbs. of rolled barley was being 

fed daily to each animal. The amount of alfalfa fed daily was held 

constant at 3 lbs. The corn silage was var ied according to the amount 

each animal would consume. These feed weights are on an "as fed" basis. 

Feed was available all the time. If the animal needed more feed, the 

amount of silage was increased. During this period, salt was available 

to the cattle on a free choice basis. 

During the growing phase, 22.34% alfalfa, 35.83% rolled barley, and 

41.83% corn silage was fed on a dry matter basis. 
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Finishing Phase 

The finishing phase began on March 26. On that date, cattle on 

zeranol were reimplanted and the cattle with estradiol 17-beta implants 

were examined and it was determined that all previously given implants 

were still in place. At this time, the catt le began receiving one of 

four diet treatments : 1) the whole corn diet, 2) the ground bar ley diet, 

3) the total diet, and 4) the rolled barley diet. A transition period 

was necessary to take the cattle on diets 1 and 3 from the growing diet 

to the high concentrate finishing diet. All catt le were fed monensin 

contained in a protein, vitamin, mineral supplement. Refer to Table 2 

for a description of composition of each diet. 

Diet #1 

This di et was formulated using whole shelled corn as the main energy 

source and corn silage for a sma ll amount of roughage. The 14-day 

transition period used by Godfrey et al. (1978) was used to accustom the 

cattle to the whole corn diet. After the transition period, the cattle 

were fed 3 lbs. corn silage and as many pounds of whole shelled corn as 

they would consume top dressed with .75 lb. Moorman's 60% protein, 

vitamin, mineral supplement containing 200 mg monensin sodium. These 

weights are on an as-fed basis. As consumption increased, only the 

amount of whole corn was increased. Because each animal's intake 

varied, the percent of the diet that each ingredient contributed varied. 

Throughout the duration of the finishing period, the steers on this diet 

received 7.44% corn silage, 88.49% whole corn, and 4.07% protein 

supplement on a dry matter basis. 



Table 2. Composition of diets fed. 

Feed 

Diet #1 

Corn silage 
Whole corn 
Moorman supplement 

Diet #2 

Alfalfa 
Corn silage 
Ground barley 
Pillsbury supplement 

Diet #3 

Ground a 1 fa lf a 
Molasses dried beet pulp 
Rolled barley 
Pillsbury supplement 

Diet #4 

Alfalfa 
Corn silage 
Rolled barley 
Pillsbury supplement 

Percent fed on 
dry matter basis 

7.44 
88.49C 
4.07 

14.73 
11.98 
68.19 

5.10 

5.0 
10.0 
83.0 

2.0 

14.44 
11.64 
68.80 

5.12 
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Percent dry matter 

28.7 
87.6 
92.0 

88.7 
28.7 
87. 4 
92.0 

89.4 
analysed as a 
complete feed 

88.7 
28.7 
87.4 
92. 



Diet #2 

This diet cons isted of a base of 3 lbs. alfalfa, 10 lbs. corn 

silage, and the remainder fed as ground barley on an as-fed basis. As 

voluntary intake increased, the amount of ground barley was increased. 

The beginning amount of barley fed was 10 lbs. This diet was also fed 

ad libitum. This diet was 14.73% alfalfa, 11.98% corn silage, 68.19% 

ground barley, and 5.1% Pillsbury 32% protein supplement. 

Diet #3 

The total diet consisted of 5% ground alfalfa, 10% molasses dried 

beet pulp pellets, and approximately 83% rolled barley; and the rest a 

vitamin and mineral premix containing 200 mg monensin sodium on an as

fed basis. A two week transition period was used with this diet to 

accustom the cattle to this diet after which they were fed only the 

mixed diet. Constant availability of feed was again of extreme 

importance. 

Diet #4 
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The rolled barley diet had the same base as diet #2. The on ly 

difference between these two diets is that diet #4 used rolled barley as 

the concentrate. Three pounds chopped alfalfa, 10 lbs. cor n silage, and 

the remainder as rolled barley was offered on an as-fed basis with 1 lb. 

Pillsbury's 32% protein, vitamin, mineral, and monensin sodium pellet s 

top-dressed on the feed. On a dry matter basis, the diet consisted of 

14.44% alfalfa, 11.64% corn silage, 68.8% rolled barley, and 5.12% 

Pillsbury supplement pellets. 

A chemical analysis was made on the feeds that were used. The dry 

matter coefficient, obtained from that analysis were used in calculating 
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the percentage compos ition of the diets on a dry matter basis. 

Unusually humid conditions throughout the trial resulted in fairly high 

moisture contents of the feeds. 

During both phases of the experiment, comparisons were made for 

differences in performance on the different treatments. Rate of gain 

and efficiency of gain were measured and compared. Because the diets 

differed greatly, net energy for gain was calculated for the total 

feeding period and divided by the amount gained to arrive at feed 

efficiency values. 

At slaughter, carcass scores were collected and compared. Carcass 

characteri stics compared in this tri al were: 1) hot carcass weight, 2) 

dressing percent, 3) external fat thickness, 4) internal fat percent, 5) 

rib eye area, 6) marbling score, and 7) USDA grade. The dressing 

percent was determined by applying a 4% shrink to the live weight on the 

day of s laughter then dividing the shrunk weight by the hot carcass 

weight. 

The infor mat ion given herein is supplied with the understanding that 

no discrimination is intended, and no endorsement by Utah State Univer

sity is implied. 
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RESULTS AND DISCUSSION 

Least-squares means and standard errors were computed for the effect 

of diet, implants, and feed additives on three feedlot performance 

traits (average daily gain, net energy for gain expressed in Meal 

offered to the animal per day, and feed efficiency measured as Meal net 

energy for gain offered per pound of gain) and seven carcass 

characteristics (backfat thickness, kidney and pelvic fat, rib-eye area, 

marbling score, USDA carcass grade, hot carcass weight, and dressing 

percent). 

Considerable variation was encountered among animals within each 

treatment. In some cases this variability prevented detection of 

significant differences even though the difference between means was 

considerable. 

The method of multiple mean comparison used for this study was the 

least significant difference method (LSD) following a significant 

F-ratio in the least squares-squares analysis of variance for the 

appropriate source of variation. Using the procedure of Neter and 

Wasserman (1974) these comparisons were calculated and are found in 

Tables 3 thru 11. 

Diet 

Table 3 shows the effect the four different diets had on the traits 

compared. Even though there was considerab le difference in feed 

ingredients used as wel l as roughage l evel in the diet among the four 

diets used, performance was not affected greatly. There was no 



Table 3. Least-squares means and standard errors for effect of diet on performance and carcass traits 
during the finishing phase. 

No. steers 
ADG (lbs) 

NEg offered per day 

Feed efficiency 
(Meal NEg/lb gain) 

Backfat (inches) 

Kidney, pelvic fat (%) 

Ribeye area (sq inches) 

Marb 1 i ng score 

USDA carcass grade 

Hot carcass weight (lbs) 

Dressing (%) 

8 
3. 71 

10. 96c 

3.02 

.46 

2.31d 

11.34 

10.63b 

11.50 

635. 

61.71 

2 

8 
3.32 

9.31b 

2.81 

.42 

3.06e 

11.36 

13. 38c 

13.00 

613 . 

60. 20 

Diet # 
3 4 Standard error 

8 8 
3.73 3.58 .16 

9. 6ob 10.05b . 22 

2. 59 2.83 .12 

.38 .43 .05 

2.63de 2.13d .22 

11.25 11.38 .19 

10.38b 10. 38b .62 

11.88 11.63 .44 

609. 606. 8.30 

60.19 60.05 .53 

aCoding of subjective traits: Marbling scores (8 = slight , 11 =small, and 14 =moderate amount); Carcass 
grade: 9 =low good, 10 =good, 11 =high good, 12 =low choice, 13 =choice, and 14 =high choice). 

bcMeans bearing different superscript letters are significantly different (~ < .01}. 

deMeans bearing different superscript letters are significantly different (~ < .05). 
N ..... 
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significant difference in average daily gain although cattle on di ets #1 

and #3 tended to gain the most while gains on diets #2 and #4 were 

somewhat 1 ess. 

A comparison of consumption of net energy for gain showed a 

significant difference. Cattle on diet #1 consumed significantly more 

(~ < .05) Meal net energy for gain than cattle on any of the other three 

diets. Cattle fed diet #4 showed the next highest consumption while 

consumption of diets #2 and #3 was somewhat les s. 

Differences among feed efficiency values for the four diets were 

nonsignificant. Nonsignificance could well have been caused by the 

variability of the an imal s within treatments. Diet #3 tended to be the 

most efficient with diet #1 the least efficient. Diets #2 and #4 were 

midway between diets #1 and #3. Possible reasons for the tendency for 

the lower eff iciency for diet #1 are: 1) the roughage level at 7.44% on 

a dry weight basis might be approachi ng a level high enough to cause 

i neffi cient digestion of the starch (a level of about 5% seems to be the 

opt imal level, Matsushima et al., 1975; Co le et al., 1976) and 2) Karr 

et al. (1966) showed that for increased increments of energy consumed 

above the mai ntenance requirement the percent of the feed digested is 

reduced slightly. 

Of the carcass characteristics compared, only kidney and pelvic fat 

and marbling scores were significantly affected by the diet. Cattle on 

diet #2 had a significantly higher (~ < .05) internal fat percent than 

the cattle on the other three diets. The marbling score mean was 

significantly higher (~ < .01) for the cattle on diet #2 al so. But 

because marbling and internal fat scores are both affected by the number 

of days on feed, the longer feeding per iod allowed the cattle on diet #2 
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might have contributed to the difference. The days from beginning of 

the finishing period to slaughter for diets #1 thru 4 were 106, 112, 96, 

and 99 days, respectively. 

The cost of gain was not compared statistically, but it was 

calculated. Feed cost per pound of gain was $.39, $.315, $.302, and 

$.347 for diets #1 thru 4 respectively. The cost varies because of 

several factors. 1) Corn cost $.07 per lb. while barley was $.06 per 

lb. Even after adding costs for processing, barley was still at least 

.5 cents per lb. cheaper than corn. 2) The total diet cost was $.0534 

per lb. with the barley in that diet possibly purchased earl i er in the 

year at a cheaper price. 3) The cost of the protein supplement also 

contributed to the difference in cost of the diet . The cost of the 

Moorman's protei n supplement was $.176 per head per day while the cost 

of the Pi 11 sbury supplement was $.094 per head per day. 

Implants 

Very little difference was noted between implants. During the 

growing phase the cattle on zeranol tended to consume a slightly higher 

amount of net energy for gain while t he cattle on estradiol 17-beta 

tended to be slightly more efficient in converting feed to gain. The 

cattle on estradio l 17-beta gained slightly more than the cattle on 

zeranol . However, none of these differences was significant. 

In the finishing phase, the cattle on zeranol consumed sl ightly more 

net energy for gain while the cattle on estradiol 17-beta were s l ightly 

more efficient . There were no significant differences among the 

performance traits during the finishing phase. 
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When the effect of implants on feedlot performance traits was 

com pared over the combined growing-finishing period, no significant 

differences were found. Table 4 shows the means and standard errors of 

the traits compared. 

The only carcass characteristic that was signific ant ly affected 

(R < .05) by the implants was hot carcass weight. The cattle on zeranol 

had significantly higher hot carc ass weights than the cattle on 

estradiol 17-beta. The catt le on zeranol began the test with higher 

average we ight than the cattle on estradiol 17 -bet~ Table 5 shows 

these weights. With nearly equa l performance in the feedlot, a heavier 

carcass would be expected . 

These findings agree with the general conclusions from the literature 

that if zeranol and estradiol 17-beta are compared on an eq ual basis, 

there may be little difference in the performance of the catt le (Turner 

and Raleigh, 1982) . 

Feed Additive 

The effect of the feed additive, Trigrr II was compared with the 

control group during the growing phase, the finishing phase, and the 

combined growing and finishing phase. Tables 6 thru 8 show the means 

and standard errors for these three comparisons. 

In the growing phase, the cattle on Trigrr II were significantly 

more efficient (R < .05) in feed conversion than were the contro l 

cattle. Average daily gain, was significantly higher (R < .05) than the 

co ntrol group. 

When the finishing phase was considered alone, there was no 

significant difference in any of the performance traits compared. The 



Table 4. Least-squares means and standard errors showing effect of 
implants on performance and carcass traits. 

Implants 
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Item a Zeranol 
Estradiol 

17-beta Standard Error 

No. steers 

ADG (lbs) 

NE offered per day (Meal) 

Feed efficiency 
(Meal NEg/lb gain) 

Backfat (inches) 

Kidney, pelvic fat (%) 

Rib-eye area (sq inches) 

~larbling score 

USDA carcass grade 

Hot carcass wt (lbs) 

Dressing (%) 

16 

2.78 

7.88 

2.85 

.413 

2.5 

11.49 

11.13 

12.13 

60.44 

16 

2. 77 

7.68 

2. 79 

.43 

2.56 

11.18 

11.25 

11.88 

605b 

60.64 

. 06 

.10 

.05 

.03 

.16 

.13 

.44 

.31 

5.87 

.38 

acoding of subjective traits: Marbl i ng scores (8 =slight, 11 =sma ll 
amount, 14 = moderate amount). Carcass grade (9 = low, 10 - good, 11 = 
high good, 12 =low choice, 13 =choice, 14 =high choice). 

bcMeans bearing different superscript letters are significantly 
different (_p_ < .05). 
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Table 5. Beginning weights of implant groups. 

Zeranol Estradiol 17-beta 

625 495 
460 435 
600 495 
485 440 
590 495 
485 445 
575 510 
485 450 
575 520 
475 450 
575 530 
470 445 
550 530 
470 470 
550 545 
460 460 

8430 7715 

Average weight 527 482 



Table 6. Least-squares means and standard errors showing effect of 
additive on performance traits during the growing period. 

Item Trigrr II Contro 1 Standard error 

No. of steers 16 16 

ADG ( lbs) 2.07b 1. na .09 

NEg offered/day 5.51 5.38 .15 

Feed efficiency 
(Meal NEg/lb gain) 2.67a 3. 21b .12 

abMeans bearing different 
different (£ < .05). 

superscr ipt letters are signif icant ly 

Tab le 7. Least-squares means and standard errors showing effect of 
additive on performance traits during the finishing period. 

Item 

No. of steers 

ADG ( lbs) 

NEg offered/day 

Feed efficiency 
(Meal NEg/lb gain) 

Trigrr II 

16 

3.60 

10.00 

2.82 

Control 

16 

3.57 

9.96 

3.21 

Standard error 

.12 

.16 

.09 

27 



Table 8. Least-squares means and standard errors showing effect of 
additive on the combined growing and finishing periods. 
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Item a Trigrr II Control Standard error 

No. of steers 16 16 

ADG ( 1 bs) 2.78C 2.63b . 04 

NE offered/day 7.54 7.44 .10 

Feed efficiency 
(Meal NEgflb gain) 2. 72d 2.84e .03 

Backf at (inches) .41 .43 .03 

Kidney, pelvic fat (%) 2.72 2. 34 .16 

Rib-eye area {sq inches) 11. 55e 11.11d .13 

Marb 1 i ng score 11.19 11.19 .44 

USDA carcass grade 12.D6 11.94 . 31 

Hot carcass wt ( lbs) 627e 604d 5.87 

Dressing (%) 60.49 60.59 . 38 

acoding of subjective trait s: Marbl i ng scores (8 • slight, 
amount, 14 • moderate amount). Carcass grade (9 • low, 10 -
high good, 12 • low choice, 13 • choice, 14 • high choice). 

11 • small 
good, 

b,cMeans bearing different superscript letters are significantly 
different Ce. < .05). 

d,eMeans bearing different superscript letters are significantly 
different(.~ < .01). 

11 • 



~ 

cattle fed Trigrr II consumed sl ig htly more net energy for gai n and were 

sli ghtl y less effi ci ent . However, gain was s lightly higher for this 

group. 

During the combined growing and f inishing phase, the average daily 

gain for the cattle on Trigrr II, as well as feed efficiency, was 

sign ifican tly superior (£ < .05) to that of the control cattle. This 

occurred even though during the finishing phase no beneficial effect was 

observed. 

When the effect of Trigrr II on carcass characteristics was 

examined, only hot carcass weight and ribeye area were significantly 

affected. The hot carcass weight as well as the ribeye area were 

significantly greater (£ < .01) in cattle fed Trigrr II. These cattle 

had higher rates of ga in over the combined period and would be expected 

to have larger carcasses than the control cattle. Ribeye area, in 

general , is influenced by carcass size and was probably so in this case. 

Interactions 

Implant x Diet Interactions 

In the growing and finishing period to June 18, there was a 

significant effect on average daily gain caused by an implant x diet 

interaction. Cattle implanted with zeranol fed diet #1 and cat tle 

implanted with estradiol 17-beta fed diets #3 and #4 gained signifi

cantly more (£ < .01 ) than the other implant x diet combinations. 

Table 9 shows the means and standard errors for thi s interaction. 



Table 9. Least-square means and standard errors for growing and finishing period to 
implant x diet interaction. 

Im l ant 

Zeranol Estradiol 17-beta 

Item Diet Diet 2 Diet 3 Diet 4 Diet Diet 2 Diet 3 

No. steers 4 4 4 4 4 4 4 

ADG 2.9ob 2.63ab 2. 69ab 2. 60ab 2.62ab 2.44 a 2. 92b 

NEg Meal offered/day 8.22 7.49 7.35 7. 45 7. 71 7.02 7. 21 

Feed Efficiency 
(Meal NEgllb gain) 2.99 2.96 2.62 2. 77 2.80 2.78 2.59 

abMeans bearing different superscript letters are significantly different (~ < .01). 

June 18 

Diet 4 

4 

2.85b 

7.49 

2.72 

showing the 

Standard 
Error 

.08 

.19 

. D6 

w 
0 
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Feed Period x Feed Additive Interaction 

During the growing period the feed efficiency of the Trigrr II fed 

cattle was significant ly superior (E. < .05) to that of the control 

cattle . However, during the finishing period the feed efficiency values 

of both groups was almost identical (Tab le 10). Biolink Laboratories 

calls Trigrr II a rumen stimulant wh ich would agree with the growing 

period feed efficiency values. 

During the finishing period, all cattle were fed monensin to 

increase feed efficiency. Munti ferin g et al. (1981) found that monensin 

actually acted as a rumen depressant in a trial using a whole corn diet. 

If monensin actually depresses ruminal activity, these two compounds may 

counteract each other. Since the feed efficiency values during the 

finishing period were almost identical, possibly Trigrr II was rendered 

ineffective by the action of monensin. 

Implant x Additive Interaction 

In the period from December 20, to June 18, there was a significant 

implant x additive interaction. The cattle implanted with zeranol and 

fed Trigrr II consumed significantly more (E. < .01) net energy for gain 

than either control group or the estradiol 17-beta implanted cattle 

recei vi ng Trigrr II. Feed efficiency for this period showed that while 

the feed efficiency of zeranol x Trigrr II cattle was not significantly 

different (E. < .05) from estradiol 17-beta x Trigrr II cattle, it was 

also not s ignifi cantly different fr om either control group. Table 11 

shows means and standard errors of th is interaction. 

During the finishing per iod alone, zeranol x Trigrr II cattle again 

~onsumed sign ificantly more (~ < .01) net energy for gain than Ralgro x 



Table 10. Least-squares means showing feed period x feed additive interaction. 

Feed Period 

Growing Finishing 
Item a Trigrr II Control Trigrr II Contro l 

No. steers 8 8 8 8 

ADG (lbs) 2.07 1.77 3.67 3.62 

NEg offered per day 5.51 5.38 9.87 9.80 

Feed efficiency 
(Meal NEg/lb gain) 2.67a 3.21b 2. 73ab 2. 72a 

abMeans bearing different superscript letters are significantly different (£ < .05). 

Standard error 

.09 

.15 

.12 

w 
N 



Table 11. Least-squares means and standard errors showing implant and feed additive interaction in the 
period December 20 , 1982 to June 18, 1983. 

No. steers 

ADG (lbs) 

NEg offered per day 

Feed efficiency 
(Meal NEg/lb gain) 

Zerano 1 
Trigrr II Control 

8 8 

2.81 2.60 

7. 9lc 7. 35ab 

2.81de 2.89e 

Im 1 ant 

Estradiol 17-beta 
Trigrr II Control 

8 8 

2.75 2.66 

7 .18a 7.53abc 

2. 71 d 2.88de 

abcMeans bearing different superscript letters are significantly different (R < .01). 

deMeans bearing different superscript l etters are sign ificantly different (R < .05). 

Standard error 

.06 

.14 

.04 

w 
w 



no additive cattle while estradiol 17-beta x zeranol cattle consumed 

s ignificantly less net energy for gain than estradiol 17-beta x no 

additive cattle (see Table 12). 

Feed efficiency values were not affected in this case. 
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Among carcass characteristics, the only one affected was hot carcass 

weight. Ralgro x Trigrr II cattle had a significant l y higher (P < .01) 

carcass weight than any other group. There were no differences between 

either control group or the estradio l 17-beta x Trigrr II group. With 

the Ralgro x Trigrr II group consuming more Meal net energy for gain 

with no difference in feed efficiency, a heavier carcass .would be 

expected. 



Table 12. Least-squares means and standard errors sho wing implant and additive interaction durin g the 
finishing period. 

Im l ant 

Zerano l Estradiol 17-beta 
Item a Trigrr II Control Trigrr II Control Standard error 

No. steers 8 8 8 8 
ADG (lbs) 3. 77 3.14 3.44 3. 72 .16 

NEg offered per day 10. 56c 9.7obc 9.43b 10.21bc . 22 

Feed efficiency 
(Meal NEg/lb gain) 2. 84 2.86 2.80 2.75 .12 

Backf at (inches) . 39 .43 .43 .43 . 05 

Kidney, pelvic fat (%) 2. 75 2. 25 2.69 2.44 . 32 

Ribeye area (sq inches) 11.68 11.30 11.45 10.91 .19 

Marbling score 10.75 11.5 11.62 10.88 .62 

USDA carcass grade 12.00 12.25 12.13 11.63 . 44 

Hot carcass weight (lbs) 657.a 595 .b 597.b 613.b B. 30 

Dressing (%) 60.16 60 .71 60.81 60.46 . 53 

aCoding of subjective traits: Marbling scores (8: slight, 11: small, and 14: moderate amount); Carcass 
grade: 9: low good, 10: good, 11: high good , 12: low choice, 13: choi ce , and 14 : high choice). 

bcdMeans bearing different superscript letters are significantly different (~ < .01). 
w 
Ul 
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SUMMARY AND CONCLUSIONS 

The results of this trial are in general agreement with the 

l iterature. A whole corn diet can be fed and res ult in similar rate of 

gain t o diets of different composit ion but si milar in net energy for 

gain values. Si milarly, several high energy finishing diets can be fed 

with little difference in the feedlot performance traits of rate of 

gain, net energy consumed, and feed efficiency. The cost of the 

available feeds for these diets will determine which type of die t will 

be used . Availability of equipment to process the feeds or the cost of 

processing and feeding might also be a factor in deciding on the type of 

diet to be fed. 

Cattle on the type of diet with the highest concentration of net 

energy for gain per lb. of dry matter genera ll y consumed the most Meal 

of NEg but were not superior in average daily gains or feed 

efficiency, to cattle on a diet with a lower concentration of NEg· 

When the cattle were fed to a market finis h, few carcass 

characteristics were significantly affected by a difference in the type 

of diet. Internal fat percent and marbling score were affected by diet . 

The diet requiring the greatest number of days to slaughter showed the 

highest percent of internal fat and the highest marbling score in this 

case. 

Using these diets with 75 to 93% concentrate, few real differences 

occurred. There were no probl ems encountered with acidosis i n any of 

the diet treatments. 
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Some rejection of beet pulp pellets occurred in the cattle fed the 

total diet (#3). A change in that diet might be profitable as a number 

of steers would not eat the pellets and they were discarded as waste. 

Zeranol and estradiol 17-beta implants were administered following 

the manufacturers recommendat ions. Zeranol was reimplanted 

approximately 90 days into the trial while the longer-lasting estradiol 

17-beta was only checked to i nsure it was still in place. No estradiol 

17-beta implants were lost during the trial. There was no signif icant 

difference in any of the feedlot performance traits during the trial 

between the implant treatments. 

Cattle implanted with zeranol had higher hot carcass weights than 

cattle implanted with estradiol 17-betL However, as shown i n Table 5, 

zeranol implanted cattle began the test with higher weights and would be 

expected to have higher carcass weight s at the end of the test. 

The impl ant an ind ividual uses will be dependent on the system of 

management. If handling the animals twice rather than once is a 

problem, estradiol 17-beta might well be used in place of zeranol. If 

loss of the larger estradiol 17-beta implant becomes a problem, 

implanting with zeranol might be the solution to the problem. If cattle 

will only be in the feedlot a short time , zeranol might be more 

satisfactory. 

Over the combined growing and finishing period, cattle fed Trigrr II 

showed significantly higher rate of gain and superior feed efficiency. 

In this experiment the increase in rate of gain and the increase in feed 

efficiency occurred without an increase in feed intake. 

Results of the effect of feeding Trigrr II were different during the 

two feeding periods. During the growing period, cattle fed Trigrr II 



were significantly more efficient in feed conversion than the control 

cattle {p ~.05). These cattle also had a higher rate of gain. 

During the finishing period considered alone, there were no 

significant differences in effect of Trigrr II on feedlot performance 

traits. The increase in feed efficiency and even the tendency toward 

higher rate of gain was not noted. The addition of monensin to the 

diets during the finishing period may have caused this interaction 

between Trigrr II and the feedi ng period. 

During the total time the cattle were fed Trigrr II, the zeranol x 

Trigrr II cattle consumed signi ficantly more net energy for gain than 

the estradiol 17-beta x Trigrr II cattle. The feed efficiency values 

were not affected. If Trigrr II is fed to stimulate feed efficiency, 

zeranol might well be used. In this case, zeranol stimulated feed 

intake and normally with a higher intake of feed with equal feed 

efficiency the animal consuming the most feed gains more. 
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Zeranol x Trigrr II treated catt le had a sign ifi cant l y higher hot 

carcass weight than the estradiol 17-beta x Trigrr II treated cattle or 

either of the implant x no additive treated cattle groups. Thi s 

increased hot carcass weight might well be caused by slightly higher 

gains during the total feeding period. 
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