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CHAPTER I 

INTRODUCTION 

Performance testing is important in the beef cattle industry as 

an aid to selection for improvement. It is an excellent means for 

evaluating the genotypic and phenotypic worth of an animal. Since the 

sire transmits one-half of the genetic material of each calf, an 

estimate of the genetic potential of each sirs should be made prior to 

selection if optimum genetic progress is to be accomplished. 

Despite the need for choosing a herd sire with a reliable 

performance record, there is still little information in the literature 

relating to methods of developing beef breeding bulls. Most per 

formance testing programs for beef bulls have been progeny tests. 

These are useful in predicting a bull's prepotency but are time con 

suming and expensive. 

Most post-weaning performance tests for beef cattle have 

emphasized that the best way to evaluate the gaining and feed utilizing 

ability of an animal is to feed a maximum of concentrate for a period 

of ll+O days or some similar period. This type of test has been used 

as one of the criteria for the selection of breeding stock. 

Ruminant animals have the unique ability of converting low cost 

roughages, with the assistance of rmen microorganisms, into a wholesome, 

nutritious human food. Since roughages are a natural food for beef 

1 



2 

cattle, it is more economical and practical to feed high levels of 

roughages to heef animals for development and maintenance. There may 

be times when high levels of concentrates are desirable, such as a 

finishing period for slaughter animals, yet this is only a short span 

in the lifetime of an animal. 

To obtain more data on methods of developing bulls and consider 

ing the foregoing facts, a comparison of methods of developing bulls 

was initiated by the Animal Husbandry-Veterinary Science Department at 

the University of Tennessee. In an earlier report, Anderson (1962) 

concluded that the most desirable program of those tested for developing 

bulls was: 

1. A ll+O-day wintering period in which the basic ration con 

sisted of a full feed of corn silage, 2 lb. of alfalfa hay and 5.5 lb. 

of concentrate per head per day. 

2. A pasture period of approximately 90 days during which time 

the bulls were allowed to consume an average of approximately 1 lb. of 

concentrate per 100 lb. of body weight daily in addition to pasture. 

3. A 98-day full-feed period. 

This was designated as the BA system of developing bulls. 

In a later report, Knapka (I963) compared the BA system with one 

designated as the OA system. The OA system differed from the BA system 

only in that during the liiO-day wintering period 2.5 lb. of concentrates 

were fed instead of 5-5 lb. 

Throughout the three periods the bulls on the BA system had an 

average daily gain of 1.92 lb. as compared to 1.82 lb. for the bulls 
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on the CA system. The lifetime average daily gain, type grade and con 

dition grade were slightly higher for the bulls on the BA system, but 

there was no significant difference between treatment groups for the 

entire test period. Because the bulls on the CA system obtained a 

greater percentage of their nutrients from less expensive roughages 

during the winter period, the feed cost per head was $11.1+0 less for the 

bulls on the CA system than for those on the BA system. 

The main disadvantage of these two systems compared to a l!+0-day 

full-feed test is the higher feed, labor and handling cost resulting 

from the extended length of time on test. Also, there is some delay in 

obtaining the complete data on a bull, which could result in consid 

erable retardation of genetic progress. 

The objectives of this thesis are to compare bulls developed 

on the BA system with those developed on the CA system and to relate 

their performance from birth to weaning with their post-weaning per 

formance. 



CHAPTER II 

REVIEW OF LITERATURE 

I. METHODS OF EVALUATING BULLS 

Beef cattle have been evaluated by visual appraisal since the 

time of Robert Bakewell. However, it has only been during the past 

35 years that formal proposals have been made to record qualities that 

could be accurately measured to supplement visual appraisal. 

Sheets (1932) offered a record of performance system based on 

the following factors: 

1. An accurate record of the weight increase from birth. 

2. A complete record of feed consumption to the end of the 

fattening period. 

3. A slaughter score-card rating based on dressing percent and 

the physical and chemical analysis of the cooked meat. 

Holbert (1932) proposed a system of evaluating sires on the basis 

of show ring winnings of their offspring. He suggested that the top 

ranking sires be more widely publicized rather than the premium winners 

themselves, since a high percentage of the winners were sired by 

relatively few bulls. 

Following a critical review of the methods of measuring per 

formance of beef cattle suggested by Holbert (1932) and Sheets (1932), 

Winters and McMahon (1933) advocated that average daily gain from birth 

to one year of age and a quality score based upon a slaughter grade as 

1+ 
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determined by a committee would be the most advantageous criteria on 

which to base a performance testing program. 

Data accumulated from calves weaned at a constant age (252 days) 

and slaughtered at a constant weight (9OO lb.) were used by Black and 

Knapp (1936) to calculate various correlation coefficients. Using 

these data as a basis, the authors ascertained that a performance 

testing program based on efficiency of gain and a quality score; on 

carcass grade was most indicative of the sires production potential. 

In a later paper. Black and Knapp (1938) gave experimental 

evidence comparing the proposals of Sheets (1932), Winters and McMahon 

(1933), and Black and Knapp (1936) for measuring the performance of 

beef cattle. They studied the data collected from ll+T steers located 

at three stations. The method advocated by Black and Knapp (1936) 

based on efficiency of gain from 500 to 900 lb. and a quality score 

on carcass grade offered a more accurate means of selection between 

sires on the basis of progeny performance. They considered that the 

results obtained by using this method were influenced less by the dam's 

milk production than were the other methods. 

Clark^ (19^3) collected data on weaning weight, feed lot 

gain, market weight, percentage of bloat, carcass grade, sale price 

and gross returns on 8 randomly selected steers by each of 11 Hereford 

bulls. A tabulation of these data provided a ranking of each sire and 

a Judgment was made as to the performance merit of each sire on the 

basis of the factors tested. 
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Patterson e;t (19^9) reported results of a T-year study to 

determine the value of using sire and progeny testing as an aid to 

effective selection. During this period, production data were collected 

on 81I+ young hulls and lOh heifers. After statistical analysis of the 

data, the authors concluded that the ability for rapid growth is highly 

heritable and that practically no relationship existed between type 

score and gain (r = -.0^+1). Initial grade and final grade are highly 

correlated (r = .T2h). 

Results of a 9-year classification system study reported by Ray 

and Gifford (19^9) ascertained that most animals remained in or near the 

same classification during their lifetime and that seasonal differences 

in condition of finish had little influence on classification ratings. 

Gregory e;t (1961) proposed a possible program for measuring 

post-weaning performance in bulls which would give final weights and 

grades at about the normal market age for a high percentage of slaughter 

cattle. This program would consist of feeding weanling bull calves 

during their first winter on a relatively low level of concentrate 

(U-5 lb. per head per day) and a full feed of roughage. During the 

following summer, the bulls would be fed a higher level of concentrates 

than during the preceding winter, either on grass or in dry lot. The 

reasoning behind this program is that bulls woiild be developed at a 

high enough level of feeding over a long period of time for genetic 

differences in growth rate to be expressed. Because of compensatory 

gains, the authors believed there was a possibility of selecting calves 

whose dams were poor milk producers if post-weaning gains were used as 
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the primary criteria of productive performance. To overcome this 

situation they recommended that the pre-weaning and post-weaning gains 

he combined and adjusted to a 550-day weight which could be used to 

measure growth rate of the bull. As an alternate method, these authors 

proposed that gains made during a short period of time (lH0-l6i+ days) 

immediately after weaning be adjusted to 365 days before being used 

for measuring growth rate. At the conclusion of this paper, the follow 

ing principal features of a good record of performance program were 

given: 

1. All animals should be given an equal opportunity. 

2. Systematic, written records be kept on all animals in a 

herd. 

3. Adjust records for known sources of variation. 

U. These records must be used in selecting replacement stock 

and in culling poor producers. 

5. Nutritional programs and management factors must be practical 

and compatible with those where progeny of herd are expected to perform. 

Rollins et al. (1962) performance tested 11 pair of Hereford 

bulls and performance tested from 8 to 10 steer progeny of each bull. 

Their objective was to calculate various performance criteria for 

selecting bulls on the basis of post-weaning growth made on a low 

concentrate high roiighage ration. During a l+-month period from weaning 

to 12 months of age (referred to as the growing period) the bulls were 

fed a roughage ration of alfalfa hay. During cold, wet weather and 

when the hay was of poor quality, some grain was fed. Diuring the next 
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U months, the hulls were individually fed a fattening ration of 65 per 

cent concentrates. The steers were fed in the same manner as the bulls, 

but by sire groups. 

On the growing ration, the average daily gain of bulls and steers 

averaged 1.5 lb. and 1.0 lb., respectively. On the fattening ration the 

b\ills gained 2.6 lb. per day and the steers gained 2.5 lb. per day. 

The average daily total digestible nutrient consumption over maintenance 

requirements was 8.1 lb. for bulls and 9-2 lb. for steers. 

Anderson (1962) and Hobbs and Anderson (1962) reported results 

of the first extensive study of various methods for the development 

of beef bulls. The four different systems of development prior to the 

fiill-feeding period were as follows: 

AA—Full-feed of concentrates and limited quantities of corn 

silage and alfalfa hay during the winter, limited amounts of concentrates 

on pasture. 

BA—Full-feed of corn silage and limited amounts of grain and 

alfalfa hay during the winter, limited amounts of concentrates on 

pasture. 

AB—Full-feed of concentrates and limited quantities of corn 

silage and alfalfa hay during the winter, no concentrates on pasture. 

BB—Full-feed of corn silage and limited amoiints of concentrates 

and alfalfa hay during the winter, no concentrates on pasture. 

The third phase of each system was a 98-day feed lot period in 

which bulls were fed concentrates and limited quantities of roughage. 

A total of TO Angus and Hereford bulls completed post-weaning performance 
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tests in this experiment during 1959-60 and 196O-61. In addition to 

this, 33 Angus and Hereford hulls finished all periods of the AB and BB 

treatments in 1958-59-

During the winter period the hulls on the AA and AB treatments 

had an average daily gain of 2.29 Ih. compared with 1.97 Ih. for hulls 

on the BA and BB treatments. This difference was highly significant 

(P<.Ol). The average daily gain during the pasture period was 1.01 Ih., 

0.U8 Ih., 1.62 Ih. and 0.82 Ih. for hulls on treatment AA, AB, BA and 

BB, respectively. These treatment differences were found to he highly 

significant (P <.0l), and a significant (P<'.05) year X treatment inter-

acton was reported. The average daily feed lot gains hy hulls on treat 

ments AA, AB, BA and BB for two years combined were 2.33 Ih., 2.56 Ih., 

2.72 Ih. and 2.56 Ih., respectively. There was a significant difference 

between the means of treatments AA and BB (P<'.Ol). The average daily 

gains for the three periods combined for hulls on treatments AA, AB, 

BA and BB were I.9U Ih., 1.85 Ih., 2.09 Ih. and 1.82 Ih., respectively. 

Bulls on treatment BA outgained hulls on treatments AB and BB (P<^.Ol) 

and treatment AA (P<^.05). They concluded that the extra grain fed to 

b\ills on AA and AB treatments diuring the winter did not increase the 

overall test gain for these treatments when compared to treatments BA 

and BB, respectively. 

The total feed costs per head for the three periods combined were 

$11+2.51, $131.11, $135.90 and $115.21+ for treatments AA, AB, BA and 

BB, respectively. Treatments had no marked effect on type grade. 

Condition grades were considerably higher at the end of the test for 
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bulls on treatments AA and BA than for bulls on treatments AB and BB. 

The authors concluded that a system similar to that designated as 

BB was the most economical and that this treatment made the greatest 

use of roughages, but the bulls gained less on this system than on the 

other systems tested. They further concluded that, although the cost 

per head for treatment BA was about the same as the cost for treatments 

AA and AB, the use of treatment BA resulted in significantly greater 

gains than either treatment AA or treatment AB. 

In a later report, Knapka (1963) designed an experiment to test 

the performance of bulls under various nutritional conditions. The 

test was divided into winter, pasture and full-feed periods. 

The treatments tested were: 

BA—Full-feed of silage, 5-5 lb. of concentrates and 2 lb. of 

alfalfa hay during the winter, limited amounts of grain on pasture, and 

a full-feed of concentrates in the feed lot. 

CA—Full-feed of corn silage, 2.5 lb. of concentrates and 2 lb. 

of alfalfa hay during the winter, limited amounts of grain on pasture 

and full-feed of concentrates in the feed lot. 

Twenty Angus and Hereford bulls completed all three periods, 

while a similar group completed the winter period only. 

Throughout the three periods the bulls on the BA treatment had an 

average daily gain of 1.92 lb. compared to 1.82 lb. for the bulls on the 

CA treatment. Even though the lifetime average daily gain and type and 

condition grades were slightly higher for the bulls on the BA treatment, 

there was no statistical difference between treatment groups for the 



11 

entire test period. Because the hulls on the CA treatment constuned 

larger amounts of low-cost roughages, the feed cost per head was $126.37 

for the hulls on the CA treatment and $137.77 for those on the BA 

treatment. 

II. PRODUCTION PROGRAMS FOR SLAUGHTER CATTLE 

In one of the earlier experiments. Good (1926) wintered 10 year 

ling steers on corn silage according to appetite, while 10 other steers 

were fed 5 to 6 Ih. of corn per head per day with no silage. Both 

groups were fed the same amount of cottonseed meal and hay. After the 

winter period, the steers were placed on hluegrass pasture with no 

supplemental grain feeding. The combined winter and summer gains were 

0.06 Ih. per day greater for the steers receiving corn silage during 

the winter than for those that were fed corn. The cost per hundred 

weight of gain was $1.12 less for the steers fed silage during the 

winter than for those steers that received no silage. 

McCamphell, Anderson and Alexander (1929a) reported an experiment 

in which 20 weanling steers were fed for 325 days on a three-phase 

program consisting of wintering, grazing and full-feeding phases. 

During the 135-i3.ay winter phase, the hasic ration was 1 Ih. cottonseed 

meal and 2 Ih. alfalfa hay per head per day, plus corn silage according 

to appetite. In addition, one-half of the steers (Lot I) received 

k.66 Ih. of corn per head per day, while the other half (Lot II) 

received no additional concentrate. The average daily gain for steers 

in Lot I and Lot II was 2.09 Ih. and 1.55 Ih., respectively. During 

https://135-i3.ay
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the 90-day grazing phase all steers grazed hluestem pasture. The daily 

gain was 0.85 Ih. for steers in Lot I and 1.26 lb. for those in Lot II. 

While on the 100-day feed lot phase, in which all steers were fed on a 

similar ration, steers in Lot II gained 2.02 lb. and those in Lot I 

gained 2.53 lb. The total gain per steer over the entire 325 days was 

only T It), greater for the steers receiving corn during the winter. 

The authors pointed out that, with the exception of the full-feeding 

phase, the gain by the steers in Lot II was made primarily from low-cost 

roughages. 

A replication of the preceding experiment was reported by 

McCampbell, Anderson and Alexander (l929b). The only alteration was 

the increasing of the daily ration of corn for the Lot I steers during 

the winter from k.66 lb. to 5-00 lb. The average daily gains during 

the winter and grazing phases were slightly higher for both lots in this 

second trial. In the feed lot phase, the daily gain was 2.86 lb. and 

2.T6 lb. for Lots I and II, respectively. The average daily gain for 

the three phases combined was 1.99 lb. for Lot I and 1.80 lb. for Lot II. 

It was pointed out that the steers in Lot II again made greater use of 

inexpensive roughages than the steers in Lot I. 

Dyer (1952) fed UO head of choice yearling steers on various 

feedstuffs through three distinct phases—wintering, grazing and full-

feeding. During the 135-day winter phase of this experiment, one 

group of steers (Lot l) was provided with a ration that consisted of 

corn silage and red clover hay, while a similar group (Lot II) was 

maintained on bluegrass pasture. The steers in Lot I gained 1.5 lb. 
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daily as opposed to 0.1 lb. for those in Lot II. Even though the steers 

in Lot II outgained those in Lot I during the ITO-day grazing period, 

the steers in Lot I gained 80 lb. more during the two periods combined 

than those in Lot II. The cattle fed silage and hay during the winter 

took less time in the feed lot to reach a slaughter grade of choice 

than those that were maintained on blue grass pasture during the winter. 

The author stated that a management system which allows yearling steers 

as calves to gain 1.25 lb. to 1.50 lb. daily dviring the winter is most 

conducive for rapid feed-lot gains in Missouri. 

Miller and Morrison (l953a) reported results of wintering calves 

with 2 lb. of corn (Lot III) versus wintering with no corn (Lot IV). 

A total of 60 steer calves were used over the 3 years of the experiment. 

Both lots received a daily ration of 1 lb. of mixed protein supplement, 

1 lb. of mixed hay and a full-feed of corn silage. The steers in 

Lot III gained 1.1+7 lb. per day while the steers in Lot IV gained 

1.15 lb. per day. Lots III and IV were pastured together on the same 

pasture without grain for an average grazing season of 100-days. The 

average daily gain was O.TT lb. and l.OU lb. per day for the steers 

on Lots III and IV, respectively. For the entire 33l+ days, steers in 

Lot III gained l.Ul lb. per day and those in Lot IV gained 1.33 lb. 

per day. There was no appreciable difference in cost per head based 

on the feed prices used. 

After studying modifications of the program outlined in the 

preceding paragraph. Miller and Morrison (1953b) stated there appeared 

to be no one plan for fattening steers, but that a feeding program 
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based on pasture should include as many of the following conditions as 

possible: purchase feeders in the fall, winter entirely or largely on 

good roi;:ghage, graze 100 days or more on a good pasture, feed enough 

grain either on pasture or in dry lot to produce good to choice slaughter 

cattle, and market from late September through December. 

Duncan (1958) siammarized 13 experiments involving over 300 head 

of yearling and 2-year-old steers. These experiments were conducted 

to determine the value of supplemental feeds, such as corn, cob and 

shuck meal and cottonseed meal, for fattening slaughter steers on 

pasture. Significantly greater gains were made by cattle on grass and 

grain compared to cattle on grass alone. Returns per head over feed 

costs were greater on the average from steers receiving pasture only. 

A suggested method for producing slaughter beef was wintering heavy 

weanling calves on low cost, high roughage rations, pasturing them 

during the summer without grain and finishing them in dry lot for 

56 days. 

Castle, Wallace and Bogart (196I) analyzed experimental data 

including winter gains, summer gains and winter feed consmptions on 

I8I+ calves over a T-year period. On the basis of these data, the 

authors stated that rate of winter gain together with number of days 

on winter feed had a significant negative effect on subsequent simmier 

gain. Total digestible nutrients required during the winter per ICQ lb. 

of gain accumulated during both the winter and summer periods reached 

the minimum when animals gained 1.2 lb. per day during the winter. When 

both costs and returns were taken into account and an assumed cattle 
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price of $17.20 per hxmdredweight was used, the greatest return over 

feed costs occurred at 1.6 lb. of daily winter gain. Similar data have 

been presented by Kincaid, Litton and Hunt (19^5)» Mott and Miles (19^6), 

Marion, Fisher and Jones (1956) and Heineman and Van Keuren (1956). 

Weber, Bell and Pickett (19^T) and Lohrding (1959) found 

that low winter gains were compensated by faster pasture gains, and as 

a consequence, total gain was essentially the same regardless of high 

or low winter gains. 

Knapp and Baker (19^3) gave results obtained in two different 

years from limited and unlimited feeding of steers for the pxirpose of 

testing performance. Analysis of variance showed that on limited 

concentrate feeding the sire groups were significantly more alike 

(P<.05) than would be expected by chance. On unlimited concentrate 

feeding the sire groups were significantly different (P 'C.Ol) from each 

other. They concluded that ̂ libitum feeding was the best method by 

which differences in ability to grow may be determined. 

III. PRE-WEAWIWG AND POST-WEANING PERFORMANCE 

A considerable volume of data has been gathered to estimate the 

heritability values for important characteristics in beef cattle. 

Warwick (1958) summarized all studies known to be reported and obtained 

the following heritability percentage estimates: birth weight, Ul; 

weaning weight, 30; post-weaning feed lot gain, 1+5; efficiency of feed 

lot gain, 39; and weaning grade, l6. Comparable estimates have been 

subsequently reported by Lasley and Day (1960) and Swiger (1961). 
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Brown and Gifford (1962) conducted a study to record certain 

genetic and environmental relationships among traits of heef cattle 

fed so that total feed consumption was limited by the intake of 

roughage. Records of l82 purebred Hereford and 256 purebred Angus 

bulls fed in record-of-performance test from 1953 through I96O were 

studied. In a 15^-day test, weaned bull calves were individually fed 

prairie hay to the limit of their appetite. Concentrate was adjusted 

to a ratio of two parts concentrate to one part hay. Heritability 

estimates were 0.k6 for test gain, O.jG for feed consumption, O.8O for 

feed conversion, O.58 for final type score and O.85 for final feedlot 

weight. Genetic correlations were estimated as follows: between test 

gain and feed consumption, 0.39^; test gain and feed conversion, -.3^^; 

test gain and final type score, 0.285; test gain and final weight, 

0.3OT; feed consumption and feed conversion, 0.T09; feed consumption 

and final type score, O.T8O; feed consumption and final weight, O.89O; 

feed conversion and final type score, 0.i+8l; feed conversion and final 

weight, 0.707; and final type score and final weight, 0.735. 

Anderson (1962), in an experiment which was discussed earlier in 

this review, found the following correlations between daily gains in 

individual periods and lifetime average daily gain: actual daily gain 

birth to 120 days of age, 0.ii9 to 0.72; actual daily gain birth to 

weaning, O.58 to 0.82; daily gain on pasture, -.021 to 0.1+9; and daily 

gain in feed lot, 0.33 to O.83. 

McDaniel (1965) conducted a study of the factors affecting beef 

biill performance to 2 years-of-age. Twenty-two performance traits of 
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185 selected "bull calves were analyzed to determine (l) the effect of 

age-of-dam on pre-weaning, weaning and post-weaning traits, (2) the 

influence of calf age on pre-weaning, weaning and post-weaning traits, 

(3) the linear association among all traits and (U) if the presently 

used adjustments for age-of-dam affects an average daily gain at pre-

weaning and weaning were appropriate for selected hixLl calves. 

The author found that the effects of age-of-dam upon birth weight 

and average daily gain at weaning was highly significant (P<.Ol). 

Age-of-dam was also a significant source of variation on average daily 

gain from pre-weaning to weaning. The only post-weaning trait sig 

nificantly influenced by age-of-dam was full-feed condition. In this 

study lifetime average daily gain was not influenced by age-of-dam. 

Age-of-calf variation was responsible for pronounced differences in 

pre-weaning type and condition and weaning type. 

Post-weaning traits that were significantly influenced by age-

of-calf were end of pasture type and end of full-feed condition. It 

seemed that average daily gain of bulls to 20 months of age was 

independent of age-of-calf. The relationship between weaning average 

daily gain and lifetime average daily gain was 0.U8 and highly 

significant (P*C.Ql). 



CHAPTER III 

EXPERIMENTAL PROCEDURE 

I. SOURCE OF BULLS 

The bulls were selected on a basis of weaning weight and grade 

from the University of Tennessee Experiment Station herds with the 

exception of one Angus bull which was purchased from a private herd. 

Calves with an adjusted average daily gain of 1.80 lb. or higher and 

a type grade of low choice or greater at weaning were the only ones 

selected for the experiment. 

II. PRE-TEST MANAGEMENT 

Shortly after weaning, on or around November 1, the bulls were 

hauled by truck to the Main Station at Knoxville. The feeding trials 

were not initiated for approximately two weeks so that calves assembled 

from all locations would have ample time to recover from the effects of 

shipping and become accustomed to feed. During this period the bulls 

were provided with a ration consisting of UO percent concentrates and 

60 percent ground hay. Each bull was identified with a hip brand and 

vaccinated for blackleg and brucellosis. At the end of this pre-test 

period, the bulls were weighed on two consecutive days and divided 

into uniform lots on the basis of weight, grade, source and breed. 

The lots were randomly assigned to either a BA or CA treatment. 

18 
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III. WINTER PERIOD 

Housing. For the years 1961-62 and 1962-63, the ground floor of 

a harn similar to a "hank" barn was converted into pens, 12 feet by 

2U feet. For the years 1963-6^+ and 196^1-65 a pole type barn was used. 

This barn was designed especially for cattle feeding and the pens 

measured 13 feet by UU feet. Approximately one-half of each pen was 

under the roof of the barn and the other half was outside. The outside 

portion of the pen had a concrete floor which facilitated removal of 

manure from the pen. 

A lot consisting of five bulls was confined to each pen for the 

li+0-(Jay duration of the test. The only time that they were removed 

from their lots was weigh days at which time they were driven to a 

central barn for weighing and then returned to their respective pens. 

Treatments. The bulls on the BA treatment were fed a ration 

consisting of lb. of cracked, shelled, yellow corn, 1.5 lb. of cotton 

seed meal (ll percent crude protein) 2 lb. of alfalfa hay and corn 

silage according to appetite. The CA treatment was fed identically 

to the BA treatment except that 1 lb. of corn was provided instead of 

U lb. 

Feed. The silage was produced from corn grown locally. The hay 

was purchased locally and was good quality alfalfa occasionally mixed 

with orchardgrass. The cottonseed meal, salt and dicalcium phosphate 

were purchased from local feed suppliers. The shelled corn was trucked 

from the Indiana area of the cornbelt. 
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Management. The hulls were fed silage and concentrates twice-a-

day and hay once-a-day. 

At the morning feeding, the silage was fed first and one-half the 

daily allotment of concentrates was spread over the top of it. At the 

afternoon feeding, any silage which was not consumed was weighed and 

discarded, fresh silage was provided, and the remainder of the concen- ^ 

trates was fed. After the hulls were given ample time to consiame the 

concentrates (approximately 20 minutes), hay was provided. 

The hulls were sprayed for lice during the winter period. At the 

conclusion of the period, the hulls were weighed on two consecutive 

days and graded for type and condition hy two members of the Animal 

Husbandry-Veterinary Science Department staff. 

IV. THE INTERIM BETWEEN PERIODS 

At the conclusion of the winter period all hulls were allowed to 

consume the BA level of concentrates. The daily ration of corn silage 

was limited to approximately 25 Ih. to facilitate the following practices 

during this period of about 10 days. 

1. Halter breaking. 

2. Feet trimming. 

3. Semen collecting and evaluating. 

V. PASTURE PERIOD 

In all years, except 1963-6^, the hiills were divided into two 

groups according to the level of feeding during the winter period and 
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were turned out on separate pastures consisting primarily of orchard-

grass and Ladino clover. In the summer of 196^+ the hulls were turned 

out on the same past\ire. 

While on pasture bulls in each group were fed approximately 1 lb. 

of concentrate per 100 lb. of body weight. This concentrate mixture 

consisted of 8 parts cracked, shelled corn and 1 part cottonseed meal. 

At the end of the pasture period, the bulls were weighed on two 

consecutive days and graded for type and condition by two members of 

the Animal Husbandry-Veterinary Science Department staff. At the termina 

tion of this period a semen sample was collected and evaluated from 

each bull. Also,each bull's feet were trimmed at the end of this period. 

VI. FULL-FEED PERIOD 

Each year at the end of the pasture period the bulls were full-

fed for 98 days. Diiring the years of 1961-62 and 1962-63 the bulls 

were housed in a barn with pens that simulated a loafing shed with a 

half acre exercise lot connected to each pen. During the years of 

I963-6U and 196^4—65 the bulls were replaced in the barn that housed 

them during the winter period. Only 3 to U bulls were placed in a 

pen. Each treatment group was fed separately so that their feed con 

sumption could be measured. 

The mixed ration for this period was as follows: (Percentages 

are by weight) 25.0 percent ground hay, 61.O percent ground shelled 

corn, 8.0 percent cottonseed meal, 3.0 percent molasses, 2.0 percent 

animal fat, 0.5 percent salt and 0.5 percent dicalcium phosphate. 
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The animal fat was fed all years except I96I-62. 

This ration was altered in order to start the hulls on feed 

gradually and to prevent any detrimental effects from sudden increases 

in energy intake. The percent hay was increased and the percent con 

centrates decreased at the onset of this period, then slowly re-adjusted 

to the above ration in about 2 to 3 weeks. All of these mixtures were 

self-fed. 

At the end of the test the bulls were weighed on two consecutive 

days and graded by members of the Animal Husbandry-Veterinary Science 

Department staff. 

VII. METHOD OF ANALYSIS 

Throughout the test accurate records were compiled on feed con 

sumption, feed cost, daily gains and type and condition grades. The 

feed prices that were used to compute cost per pound of gain and total 

cost per bull are presented in Table I. 

Data for all years were pooled and treatment differences in rate 

of gain, type grade and condition grade were evaluated statistically 

using the method of least squares (Harvey, 196O). The mean squares for 

bulls within treatments were used as the error term for testing treat 

ment differences. Breed and year effects were absorbed since variation 

was certain to exist by reason of these factors. 

Correlations between 21 different factors used to measure both 

pre-weaning and post-weaning production ability were computed. Treat 

ment, year and breed effects were absorbed to remove these sources of 

variation. 
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TABLE I 

FEED PRICES USED TO COMPUTE FEED COSTS 

Ingredient Price/unit 

Corn silage $ 8.00/ton 

Cottonseed meal TO.OO/ton 

Dicalcium phosphate 80.OO/ton 

Ground shelled corn 1.3T/hu. 

Hay (all) 3^.OO/ton 

Molasses 33.OO/ton 

Pasture 0.07/animal day 

Salt 31.OO/ton 

Animal fat 123.OO/ton 
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Ansilysis of variance tests were applied to feed cost per poimd 

of gain during the winter period. Lack of duplication of lots pre 

vented such analysis of the pasture and full-feed periods. 



CHAPTER IV 

RESULTS AND DISCUSSION 

I. WINTER PERIOD 

The performance record of each group of hulls completing this 

phase of the test and the record for all years combined are summarized 

in Table II. 

Average daily gain. The difference between treatments BA and CA 

was consistent for all years—0.31 lb. in 19^1-62, 0.35 lb. in 1962-63, 

0.37 lb. in 1963-6U and 0.25 lb. in 196i+-65. The average daily gain 

of the bulls for all years for the BA and CA treatments were 2.22 lb. 

and 1.90 lb., respectively. This difference was highly significant 

(P<.01) as is shown in Table III. 

Although the difference in gains were similar for each year, the 

average daily gain ranged from a high of 2.36 lb. and 1.99 lb. for BA 

and CA treatments, respectively, in 1963-6^+ to a low of 2.09 lb. and 

1.78 lb. for BA and CA treatments, respectively, in I963.-62. The 

following may explain these differences in gains: 

1. The average daily gain from birth to weaning for the years 

1961-62 was higher than for other years. Therefore, the compensatory 

gains made dijring the winter period would probably have been less than 

those made by other bilLls with lower gains to weaning. 

2. The bulls during the years 1962-63 experienced more sickness 

25 

https://years�0.31


T
A
B
L
E
 
I
I
 

P
E
R
F
O
R
M
A
N
C
E
 
O
F
 
T
H
E
 
B
U
L
L
S
 
D
U
R
I
N
G
 
T
H
E
 
W
I
N
T
E
R
 
P
E
R
I
O
D
 

Y
e
a
r
 

1
9
6
1
-
6
2
 

1
9
6
2
-
6
3
 

19
63

-6
1+

 
I9
6I
+-
65
 

19
61

-6
1+

 
T
r
e
a
t
m
e
n
t
 

B
A
 

O
A
 

B
A
 

O
A
 

B
A
 

O
A
 

B
A
 

O
A
 

B
A
 

O
A
 

N
o
.
 
a
n
i
m
a
l
s
 

1
0
 

1
0
 

9^
 

10
 

1
0
 

1
0
 

10
 

9^
 

3
9
 

3
9
 

N
o
.
 
d
a
y
s
 
o
n
 t
e
s
t
 

ll
+O
 

ll
+O
 

I2
I+
 

I2
I+

 
1
3
3
 

1
3
3
 

ll
+O

 
ll

+O
 

13
I+

 
13

I+
 

A
v
.
 w
t
.
 a
n
d
 g
a
i
n
/
h
e
a
d
,
 l
b
.
 

I
n
i
t
i
a
l
 w
t
.
 

^
k
6
 

55
I+

 
5
9
6
 

6
0
6
 

5
3
1
 

5
2
7
 

5
1
0
 

5
1
2
 

51
+6
 

5
5
a
 

F
i
n
a
l
 w
t
.
 

8
3
8
 

80
I+

 
8
6
6
 

8
3
3
 

81
+5

 
7
9
1
 

82
1+

 
7
9
1
 

81
+3
 

8
0
5

T
o
t
a
l
 g
a
i
n
 

2
9
2
 

2
5
0
 

2
7
0
 

2
2
6
 

31
1+

 
26

1+
 

31
I+
 

2
7
9
 

2
9
7
 

2
5
5

D
a
i
l
y
 g
a
i
n
 

2
.
0
9
 

1
.
7
8
 

2
.
1
7
 

1
.
8
2
 

2
.
3
6
 

1
.
9
9
 

2.
2I

+ 
2
.
2
2

1
.
9
9
 

1
.
9
0
 

A
v
.
 d
a
i
l
y
 f
e
e
d
,
 l
b
.
 

H
a
y
 (
A
l
f
a
l
f
a
)
 

1
.
7
5
 

1
.
7
9
 

1
.
8
6
 

1
.
9
2
 

1
.
9
8
 

1
.
9
8
 

2
.
0
0
 

2
.
0
0
 

1
.
9
0
 

1
.
9
2
 

O
r
.
 
s
h
e
l
l
e
d
 
c
o
r
n
 

l+
.O
O 

1
.
0
0
 

l+
.O
O 

1
.
0
0
 

l+
.o

o 
1
.
0
0
 

l+
.O
O 

1
.
0
0
 

l+
.O

O 
1
.
0
0
 

C
o
r
n
 
s
i
l
a
g
e
 

29
.1
+9
 

33
.5

1+
 

30
.5
1+
 
3
6
.
1
6
 

2
6
.
5
1
 

29
.1

+6
 

2
8
.
9
8

21
+.
87
 

2
7
.
8
5
 

32
.0
1+
 

C
o
t
t
o
n
s
e
e
d
 
m
e
a
l
 

1
.
5
0
 

1
.
5
0
 

1
.
5
0
 

1
.
5
0
 

1
.
5
0
 

1
.
5
0
 

1
.
5
0
 

1
.
5
0
 

1
.
5
0
 

1
.
5
0
 

S
a
l
t
 
a
n
d
 
d
i
c
a
l
.
 

0
.
1
0
 

0
.
1
1
 

0
.
0
9
 

0
.
1
0
 

0
.
0
9
 

0
.
0
8
 

0
.
0
3
 

0
.
0
3
 

0
.
0
8
 

0
.
0
8
 

F
e
e
d
 c
o
s
t
/
h
e
a
d
,
 

1+
3.
33
 
3
5
.
1
6
 

3
7
.
9
0
 

31
.8
1+
 

3
9
.
1
8
 

30
.6

1+
 

3
9
.
8
2
 
3
1
.
8
5
 

1+
0.

06
 
3
2
.
3
7

Fe
ed
 c
o
s
t
/
l
b
.
 g
a
i
n
,
 ̂
 

II
+.
6 

ll
+.

l 
11

+.
1+

 
12
.1
+ 

1
1
.
6

1
3
.
5
 

1
2
.
7
 

1
1
.
9
 

1
3
.
5
 

1
2
.
8
 

G
r
a
d
e
s
 

In
it
ia
l 

ty
pe

'^
 

13
.2

 
13

.2
 

12
.9
 

1
3
.
0
 

1
3
.
0
 

13
.1

+ 
1
2
.
9
 

1
2
.
7
 

1
3
.
0
 

1
3
.
1

Fi
na
l 
ty

pe
 

^
 

13
.1
 

12
.5

 
12

.9
 

1
2
.
6
 

1
3
.
0
 

1
3
.
3
 

1
2
.
9
 

1
1
.
9
 

1
3
.
0
 

1
2
.
6

In
it

ia
l 
co

nd
it

io
n 

10
.1

 
9
.
7
 

9
.
2
 

9
.
3
 

9
.
6
 

9
.
2
 

9
.
0
 

8
.
8
 

9
.
5
 

9
.
3

Fi
na

l 
co

nd
it

io
n 

8.
8 

7.
9 

9^
,6

 
9
.
5
 

9
.
1
 

9
.
0
 

7
.
7
 

7
.
0
 

8
.
8
 

8.
1+
 

Fo
r 
th

e 
ye
ar
s 
I9
62
-6
3 
an
d 

I9
6I

+-
65

 a
 b
ul
l 
wa

s 
re

mo
ve

d 
fr
om
 t
he

 t
es

t 
du
e 
to
 c
hr
on
ic
 i
ll
ne
ss
. 

Pr
ic
es
 u
se
d 
to
 c
om

pu
te

 t
he

se
 c

os
ts

 a
re
 l
is
te
d 
in

 T
ab

le
 I
, 
pa

ge
 2
3.
 

I^
» 
13
 a
nd
 1
2 

ha
ve

 b
ee
n 
de
si
gn
at
ed
 a
s 
hi

gh
, 
av

er
ag

e 
an
d 
lo
w 
ch

oi
ce

, 
re

sp
ec

ti
ve

ly
. 

11
, 
10
 a
nd
 9
 r
ep

re
se

nt
 h
ig

h,
 a
ve
ra
ge
 a
nd

 l
ow
 g
oo
d;
 8
, 
7 

an
d 
6
 r
ep

re
se

nt
 h
ig

h,
 a
ve

ra
ge

 a
nd

 l
ow
 

s
t
a
n
d
a
r
d
,
 r
e
s
p
e
c
t
i
v
e
l
y
.
 

r
o
 

O
N
 



27 

TABLE III 

ANALYSIS OF VARIANCE OF COMBINED WINTER GAINS 

Source of variation 

Degrees of 
freedom Mean square 

Treatment 

Bulls within treatment 

1 

71 

1.9697** 

0.0707 

**P<.01. 
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during the first part of the winter test than in the other years. 

These data indicate that differences in average daily gains during 

the winter period of approximately 0.30 lb. in favor of treatment BA 

could be expected when feeding regimes corresponding to treatments 

BA and CA are followed. 

The average daily gain made by the bulls on the BA treatment 

was comparable to gains obtained by McCampbell, Anderson and Alexander 

(1929a and 1929b) when a similar ration was fed to weanling steer 

calves. 

Feed consumption and costs. The bulls on the CA treatment con 

sumed an average of i+.19 lb. more silage per day than bulls on the BA 

treatment. A higher percentage of the nutrients consumed by the bulls 

on the BA treatment was in the form of concentrates which resulted in 

an average daily feed cost of 30.0 cents per head as compared to 2i+.0 

cents per head for bulls on the CA treatment. When feed costs were 

calculated on a cost per pound gained basis, the average was 13-5 cents 

for the bulls on the BA treatment and 12.8 cents for the bulls on the 

CA treatment. The difference was not statistically significant as 

shown in Table IV. 

Type grades. A grading system in which the numbers lit, 13 and 

12 have been designated as high, average and low choice, respectively, 

was \ised to measure type grades throughout this study. At the beginning 

of the winter period the average type for all years combined was 13.0 

and 13.1 for the BA and CA treatments, respectively. At the end of 
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TABLE IV 

ANALYSIS OF VARIANCE OF COST PER POUND OF GAIN 

DURING THE WINTER PERIOD 

Source of variation 

Degrees of 
freedom Mean square 

Treatment 

Year 

Year X treatment 

Lot/year, treatment 

1 

3 

3 

8 

1.01+55 

6.653** 

0.0520 

0.6257 

**P<.01. 
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the winter period the average type for all years combined was 13.0 and 

12.6 for the BA and OA treatments, respectively. Table V shows that 

there was no statistical difference between treatments. 

Condition grades. The same numerical system used to evaluate 

type grades of the bxills was used to score their condition. Condition 

grades were lower than type grades, therefore, the numbers 11, 10 and 9 

represent high, average and low good and 8, 7 and 6 represent high, 

average and low standard, respectively. 

The average condition grade for the bulls on the BA treatment 

was 9*5 and 9«3 for those on the OA treatment at the beginning of the 

winter period. At the end of the winter period the average condition 

for the BA treatment was 8.8 and for the OA treatment 8. • Table V 

shows that this difference is statistically significant (P<.05). How 

ever, one-half of the difference at the end of the winter period was 

present at the beginning of the winter period. Actually, only a small 

difference in degree of change in condition grade was observed. 

II. PASTURE PERIOD 

The performance of the bulls completing the pasture period is 

shown in Table VI. The average daily gains on pasture ranged from a 

low of 1.11 lb. in 1961-62 and 1963-6I to a high of 1.39 lb. in 196I-65 

for the bulls on the BA treatment and from a low of 1.31 lb. in I96I-62 

to a high of 1.93 lb. in 1962-63 for the bulls on the CA treatment. 

For all years on pasture the CA bulls outgained the BA b\ills. The 
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TABLE V 

ANALYSIS OF VARIANCE OF COMBINED TYPE AND CONDITION GRADES 
AT THE END OF THE WINTER PERIOD 

Degrees of Mean square 
Source of variation freedom Type Condition 

Treatment 1 0.1853 3.6iiT0* 

Bulls within treatment 71 0.3910 0.5578 

*P<.05. 
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differences in gain for different years may be attributed to the follow 

ing facts. 

1. During the pasture period for the years 1962 and 196k there 

was dry weather and this resulted in less grass being available for 

grazing. 

2. The bulls were not on the same past\ires each year and in the 

years 1962 and 196I+ there was a poorer selection of forage for the 

bulls to eat. 

The combined average daily gains for all years was 1.2^+ lb. and 

1.57 lb. for the BA and CA treatments, respectively. This difference 

was highly statistically significant as shown in Table VII. These data 

are in agreement with Lohrding ̂  (1959) and Castle, Wallace and 

Bogart (1961) who fo\md that low winter gains were followed by faster 

pasture gains. Consequently, they foimd that total gain for winter 

and pasture was essentially the same regardless of low or high winter 

gains. 

Feed consumption and cost. The feed consumption for both treat 

ment groups was approximately the same while they were on pasture. In 

order to obtain complete cost records on the bulls throiighout the test, 

feed consumed in the interim periods immediately following the winter 

period and just prior to the full-feed period was recorded in the pastiire 

summary. 

The feed cost per pound of gain from the end of the winter period 

until the beginning of the full-feed period was 22.1 cents for the 



3^ 

TABLE VII 

ANALYSIS OF VARIANCE OF COMBINED PASTURE AVERAGE DAILY GAIN 

Degrees of 
Source of variation freedom Mean square 

Treatment 1 19.9153** 

Bulls within treatment 71 1.0870 

**P <.01. 
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bulls on the BA treatment and 17.8 cents for the bulls on the CA treat 

ment. These costs include a pasture charge of 7 cents per animal day-

while the bulls were on pasture. 

Type grades. The bulls were not evaluated for type grade at the 

end of the pasture period for the years 1963-6i+ and 196U-65. For the 

combined years of I96I-62 and 1962-63, the average final type score for 

bulls on pasture was 12.9 and 12.7 for the BA and CA treatments, 

respectively. There was no statistical difference in type as shown in 

Table VIII. 

Condition grades. Final pasture condition grades were only 

available for the years 196I-62 and I962-63. The difference between 

9-2 for the biills on the BA treatment and 8.9 on the CA treatment was 

not statistically significant. 

III. FULL-FEED PERIOD 

Following the pasture period, the bulls were placed on a 98-day 

full-feed test. Table IX shows the performance of the bulls during 

this period. 

Average daily gain. Gains for the BA treatment ranged from a 

high of 3.29 lb. in 1962-63 to a low of 2.36 lb. in 1961^-65 and for the 

CA treatment from a high of 2.90 lb. in 1962-63 to a low of 2.U0 lb. 

in 1961-62. One explanation for the low gain of the BA bulls in 196I1-65 

is that one bull in this group failed to eat properly for part of the 
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TABLE VIII 

ANALYSIS OF VARIANCE OF TYPE AND CONDITION GRADES AT THE 
END OF THE PASTURE PERIOD I96I-62 AND I962-63 

Degrees of Mean square 
Source of variation freedom Type Condition 

Treatment 1 0.365^+ 1.0538 

Bulls within treatment 36 0.5857 0.6kQ6 
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test due to a chronic bloat condition and averaged gaining 1.69 lb. per 

day. The average daily gain for the BA group was 2.1+3 lb. with this 

bull eliminated. This value is comparable to full-feed average daily 

gains for other years. There is no definite explanation for the high 

gains by the BA bxills for 1962-63. However, the CA bulls for that 

year outgained the CA bulls for all other years indicating a peculiarity 

of this particular year which influenced the gains of both groups in a 

similar manner. 

The average daily gain for all years combined was 2.77 lb. for 

the BA treatment and 2.67 lb. for the CA treatment. This difference 

was not statistically significant (Table X). 

Feed consumption and cost. For all years combined, the bulls on 

the BA and CA treatments consumed virtually the same amount of feed. 

The cost per pound of gain for the BA treatment was 21+.8 cents and 

2h.6 cents for the CA treatment. 

Type grades. The average final type grades for all years 

combined was 13.6 for the BA treatment and 13.^ for the CA treatment. 

It is apparent that the two methods of feeding had little, if any, 

effect on the type scores of the biills. 

Condition grades. The average final condition grade for all 

years combined was 10.8 for the BA treatment and 10.5 for the CA treat 

ment. There was no statistical difference between treatment diff 

erences (Table XI). 
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TABLE X 

ANALYSIS OF VARIANCE OF COMBINED AVERAGE DAILY GAIN 
DURING THE FULL-FEED PERIOD 

Degrees of 
Source of varia'tion freedom Mean square 

Treatment 1 0.2036 

Bulls within treatment 71 0.128^+ 



1+0 

TABLE XI 

ANALYSIS OF VARIANCE OF COMBINED FINAL TYPE AND CONDITION GRADES 

Degrees of Mean square 
Source of variation freedom Type Condition 

Treatment 1 1.1928 0.5285 

Bulls within treatment 71 0.5990 0.5990 
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IV. THE THREE PERIODS COMBINED 

Tatle XII is a summary of the performance of the "bulls for the 

periods combined. The combined average daily gain for the bulls on the 

BA treatment was 2.11 lb. as compared to 2.05 lb. for the bulls on the 

OA treatment. There was no statistical difference between treatments 

(Table XIII). 

On a lifetime basis, the bulls on treatment BA had an average 

daily gain of 1.99 lb. compared to the bulls on the OA treatment which 

gained I.96 lb. daily. This difference was not statistically sig 

nificant (Table XIV). 

The total feed cost per bull was $135.67 and $125.82 for the bulls 

on treatments BA and OA, respectively. 

V. CORRELATIONS 

Correlations between 21 different measures of pre-weaning, 

weaning and post-weaning performance traits were obtained on the bulls 

that completed the BA and CA treatments for the years 1961-62, 1962-63, 

1963-6^+ and I96I+-65. The pooled intrayear, intrabreed and intratreat-

ment correlations are given in Table XV. 

A brief explanation of some of the traits used to measure per 

formance are as follows: 

1. Pre-weaning actual average daily gain was the gain from 

birth to approximately 120 days of age. 

2. Weaning actual average daily gain was the gain from birth to 

the time the bull calf -was rmoved from his dam (approximately 220-2^0 
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TABLE XIII 

ANALYSIS OF VARIANCE OF AVERAGE DAILY GAIN FOR THE 
THREE PERIODS COMBINED 1962-65 

Degrees of 
Source of variation freedom Mean square 

Treatment 1 0.8862 

Bulls within treatment 71 0.2387 
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TABLE XIV 

ANALYSIS OF VARIANCE OF LIFETIME AVERAGE DAILY GAIN AT THE 
END OF THE FULL-FEED TEST 

Degrees of 
Source of variation freedom Mean square 

Treatment 1 0.0862 

Bulls within treatment 71 0.1789 
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days of age). 

3- Pre-weaning and weaning adjusted average daily gain was the 

actual average daily gain multiplied by a correction factor. This 

correction factor made adjustments for age of dam and sex of the calf. 

1|. Lifetime average daily gain was computed with this formula. 

Final test weight-birth weight 
days of age 

Birth weight was significantly correlated with winter gain 

(r = 0.31), past+ire gain (r = 0.26), gain during the three periods 

(r = 0.30) and lifetime average daily gain (r = 0.33). It was negatively 

correlated with condition grade for all periods. Pre—weaning and weaning 

average daily gain were linearly associated with winter and lifetime 

average daily gain. Variations in weaning average daily gain accounted 

for approximately 37 percent of the variation of lifetime average daily 

gain as compared to pre-weaning average daily gain which accounted for 

18 percent. This agrees with correlations of 0.1+1 for pre-weaning average 

daily gain and 0.1+9for weaning average daily gain with lifetime average 

daily gain which were reported by Anderson (1962) on correlations 

calculated for bulls developed on the BA system. 

Correlations of all measures of average daily gain with weaning 

or initial test type grade ranged from -.12 to O.OB. These results agree 

with those reported by Patterson^ (19I+9), Patterson^ (1955), 

and Anderson (1962). 

The linear association between weaning or initial test type grade 

and full-feed type grade was 0.32. This was highly significant but 



hi 

somewhat less than the correlation of O.72I+ between initital and final 

type reported by Patterson^ (19I+9), 

Winter average daily gain was highly and positively correlated 

with three period (r = O.50) and lifetime average daily gain (r = 0.52) 

and was highly negatively related with pasture average daily gain 

(r = -.33). 

There was a negative correlation between pasture and full-feed 

average daily gain (r = -.16). 

Approximately 56 percent of the variation in three period and 

30 percent of the variation in lifetime average daily gain was linearly 

associated with full-feed average daily gain. 

The correlations between daily gains in individual periods and 

lifetime average daily gain were as follows: daily gain birth to 

120 days of age, r = O.i+2; actual daily gain birth to weaning, r = 0.6I; 

winter daily gain, r = 0.52; daily gain on pasture, r = 0.12; daily 

gain on full-feed, r = 0.55; daily gain for three periods, r = O.81. 

These relationships support the following conclusions: 

1. The heavier bulls at birth were those which tended to gain 

more weight and put on less finish up to approximately 20 months of 

age. 

2. Initial type grade alone was of little value in selecting 

cattle for rapid gain when only calves with a grade of low choice or above 

were considered. Relation between initial type and lifetime average 

daily gain was O.O7. 



CHAPTER V 

SUMMARY 

An experiment was designed to compare different amounts of 

roughage that could he incorporated into a ration for evaluating the pro 

ductive ability of beef bulls to a breeding age of approximately 20 

months. The test consisted of winter, pasture and full-feed periods with 

the following treatments: 

BA—Full-feed of corn silage, 5-5 lb. of concentrates, and 2 lb, 

of alfalfa hay during the winter, limited amo\ints of concentrates on 

pasture and a full-feed of concentrates in the feedlot. 

CA—Full-feed of corn silage, 2.5 lb. of concentrates, and 2 lb. 

of alfalfa hay during the winter, limited amounts of concentrates on 

pasture and full-feed of concentrates in the feedlot. 

A total of 78 Angus, Hereford and Polled Hereford bulls completed 

post-weaning performance tests using the above treatments during the 

years 196I-62, 1962-63, 1963-61+ and 196I+-65. 

During the winter period the bulls on the BA treatment gained 

2.22 lb. per day compared to I.90 lb. gained by the bulls on the CA 

treatment. The difference between the two treatment groups was highly 

significant (P<C.Ol). At the end of the winter period bulls that were 

on the BA treatment scored slightly higher in condition than those on 

the CA treatment. 

During the pasture period the bulls on the CA treatment and the 

1+8 
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BA treatment gained an average of 1.57 lb. and 1.21+ lb., respectively. 

The difference between the two groups was highly significant (P<.Ol). 

The gains made during the winter and pasture periods combined were 

virtually the same regardless of the level of concentrate feeding 

during the winter. 

The bulls on treatments BA and CA had an average daily gain of 

2,77 lb. and 2.67 lb., respectively, during the full-feed period. 

Throughout the three periods the bulls on the BA treatment had an 

average daily gain of 2.11 lb. and those on the CA treatment averaged 

gaining 2.05 lb. per head per day. The lifetime average daily gain and 

type and condition grades were slightly higher for the bulls on the 

BA treatment. However, there was no statistical difference between 

treatment groups for the entire test period. 

Because the bulls on the CA treatment consimied greater amounts 

of lower-cost corn silage and less concentrates during the winter 

period than the bulls on the BA treatment the total feed cost per head 

was $125.82 and $135.67 for the CA and BA treatments, respectively. 

The relationships between daily gains in individual periods and 

lifetime average daily gain were as follows: actual daily gain birth 

to 120 days of age, r = 0.1+2; actual daily gain birth to weaning, 

r = 0.6I; winter daily gain, r = 0.52; daily gain on pasture, r = 0.12; 

daily gain on full-feed, r = 0.55j daily gain for three periods, 

r = 0.81. 
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