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INTRODUCTION

Progress through performance testing and subsequent gelection for
economic traits in beef cattle cean be accelerated by recognition of the
ma jor environmental factors which obscure genetic differences among
animals. Since genetic improvement of any trait depends in part on
the heritability of that trait and since heritability is incressed by
reducing the envirommental variation, adjusting for known envirommental
effects should make gselection more effective.

Very little research has been conducted golely to obtain correction
factors for these envirommental influences in yearling cattle. The
purpose of this study wes to estimate the magnitude of es many as
possible of the non-genetic or envirommental influences on average
daily gain (ADG) and grade of yearling cattle of the Angus snd Hereford
breeds. The sources of varfation studied were: herd, yesr, age of
dam, month of birth, age of snimal and pre- and postweaning management

practices, Selected interactions were also included.



REVIEW OF LITERATURE

Herd
Since most studies of this type have been done on & within-herd

basis, no pertinent litersture was found.

Year
Brown (1961) found the effect of years on weight in Hereford and

Angus cattle to be most apparent between 300 and 420 days of age. Year
effects anong calves were smaller snd not always significant,

Neville et sl. (1962) reported that ADG of stockers on test, ADC
on fattening teste, and slaughter weights were significantly different
for diffeveut yegrs.

Cunningham and Hendersom (1965) reported significant year effects
on ADG and grvade of both Hereford and Angus calves.

Schaelles and Marlowe (1967) reported a significant year effect on
365~day weight of performence testad bulls. Polled Hereford bulls had
greater increaseg in 365-day weight than Angus and Hereford bulls over

the several years.

Age of Dam
Cows influence the preweaning growth of their calves both by the

genes transmitted to the calf and by the maternal environment provided
to weaning. Presumably, changes in size, weight and physiological

function which accompany aging ir cows might be expected to imfluence
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this enviromment and consequently have s direct effect om birth and

wesning weight., Because the msternal emnviromment which affects weaning
weight may also influence yearling weight and grade, the influence of
age of dam on these traits was considered.

To evaluate factors affecting performance, the records of 532
calves from purebred snd grade Polled Hereford herds, maintained at
the Georgia Coastsl Plain Experiment Station, were used by McCormick
et al. (1956). Age of dam was found to have a significant effect on
birth and 210-day weights of the calves. Calves out of two-year-old
cows in the purebred herd were 107 pounds lighter and calves out of
three-year~old cows were from 63 to 73 pounds lighter than those out of
eight-year-old cows. The trend was the seame up through the eight-year-
old dams; above eight yeare of age, the weaning weights fluctuated
irregularly. A similsr pattern was observed in the grade herd. Weight
differences after a 140-day feed test were gpproximately the same.

Koch and Clark (1955), using the records of 5,952 Hereford celves
raised at the U, 8. Range Livestock Experiment Station, Miles City,
Montena, during the period 1926 through 1951, used two methods in es-
timating the influence of age of dam on fall yearling weights and grades.
Method A compared aversges of all records made at each age and method B
compared recorcs made by the sgme cow at two different asges. In genersl,
the age of dem effects were larger when calculated by method B. Fall
yearling weights incressed with age of dam through seven-year-olds and

then declined. They found less difference in weight smong different



age of dam groupings at yearling age then at weaning age. They stated
that the smaller differences probably illustrate the tendency of calves
to grow more rapidly following periods of limited feed supply. In
addition, correction of fell yearling grade does not seem to be large
enough to be of any practical importance.

Swiger (1961) reported on genetic and envirommental influences on
gain of beef cattle during various periods of life. His age of dam
constants showed & tendency for the calves of younger and older cows
to gain more i{n the firet of five postweaning periods. Their advantage
was overcome in the second end third periods, however, and reversed
toward the end of the test. He suggested that the net effect of age
of dam on postwosning gains depended on the length of the feeding
period and does not necessarily diminish after a few weeks. He indi-
cated that taking into account the age of dem permits more eccurate
evaluation of snimgls for postweaning gain.

Swiger et gl. (1963) reported no important effects of age of dam
on postweaning gaing and grades. They concluded thst age of dem ad-
justments for weening weight are appropriate for smy weight to 550 days
of age. This insignificent effect of age of dam on postwesning gains
concurs with the results of Hitchcock et al. (1955) based on data from
grade Hereford cattle at the Squaw-Butte-Harney Experiment Statiom in
Oregon.

Brown (1961) studied the weight records of 287 purebred Hereford

calves, 334 purebred Aberdeen-Angus calves and 271 purebred Aberdeen-



Angus calves in three different herds at 60-dasy intervals from 60 to
480 days of age. The age of dam effect was significant in the Hereford
and one of the Angus herds at all ages; however, in the other herd, it
was not significant after 240 days. There was an increase in weight
of calves associated with an increase in age of dam during the early
years of production and a subgequent decline in calf weight following
the years of pesk production. The Hereford herd and one Angus herd
reached their maximum production in the third or fourth lactation,
wheresas, the other Angus herd did not reach a peak until the fifth
or sixth lactation. In all herds, the averasge age of calving was
between two and one-half end three years. His observations support
the recommendation that age of dam correction factors be developed
under envirommentel conditions similar to those vhere they are to
be applied.

This agrees with the results of Brinks et al. (1962) based on
the records of 1,029 performasnce tested Hereford bulls collected ovex
a 20-year period. Age of dam had & significsnt effect on birth weight,
180-day gein, 180-day weaning weight and weaning score, but had no
significant effect on a 196-day postwesning gain test. Least squares
constants were negative for both the younger and older age of dem
groupings. They postulated that {f there is a compensatory effect in
gain during the postweaning period due to differences in preweaning
maternal enviromment, it should be present i{n the sge of dam constants
for the 196-day gains. Their results showed age of dam conctanf. for

final weight to be very similar to those for weaning weight.



Neville et sl. (1962) found no significent effect due to age of
dem differences in postweaning performance of Hereford calves., Off-
spring from four-yesr-old dams were generally the best performers while
those from three-year-old dsms were consistently the poorest performers.
In their snalyses, age of dem differences were adjusted for weight of
dam and milk production,

Data on 633 bulls performance tested at Culpeper, Virginis, and
analyzed by Schalles and Marlowe (1967) showed that age of dem had a
significant positive effect on the 365-day weight of bulls. The same
trend was present in lifetime ADG and test ADG. End-of-test type
score was essentially unaffected by age of dam. Other data on 364
bulls performance tested at the Beef Cattle Research Station at Fromt
Roysl, Virginia, failed to show any significant effect of age of dam
on lifetime ADG, test ADG, 365-day weight or end-of-test type score.

Taylor (1967), using the records of 2,650 Hereford cattle, reported
a general rige in 200- and 400-dey weights of bull and heifer calves
as the ege of the dem increased. Dams reached their pegk performsnce
at seven years of age and declined thereafter, A difference of over
50 pounds between the 200-dsy weights of bulls and heifers from three-
year-old and seven-year-old dams was found which was probably due to
the size and/or milking ability of the cow. This trend wes still
apparent in the postweaning 400-day adjusted weights and emphasized the
importance of an adequate milk supply in the preweaning stage of the
calves' lives. He indicated that postwesning growth does not always

adequately compensate for poor prewesning growth.



Age of Animal

The growth rates of animals vary with ege. Growth starts at con-
ception and continues until maturity is reached. Because of probable
differences in growth rate as an snimal grows older, age of animal
effects were considered.

Dshmen and Bogart (1952) found that age-put-on test had a signifi-
cant effect on rate of gain during the test period of 74 Angus and
Hereford heifere and bulls. They stated that older calves have g
greater proportion of gkeletal growth than the younger snimals when put
on test and consequently have a greater opportunity for the production
of additional body substance. They obtained a regression coefficient
of 0.0046, indicating that each 10-day increase in age when put on
test resulted in 0,046 pounds per day difference in gain while on test.

Swiger et al. (1963), using weights and grades of 1671 calves
from the Fort Robinson Beef Cattle Research Ststion and the Nebraska
Agricultural Experiment Station, studied the effect of age of calf
on postweaning gains. They concluded that the effect of age of calf
on ADG from 200 to 590 days of age for bulls, heifers and steers was
small enough that neglecting to adjust for it would have no significant
effect on sadjusted $550-day weights. According to their results, bulls
platesu in growth at sbout one yesr of age, while heifers platesu at
approximately 250 days of sge. The effects of sge of calf on score
were congsistent for all groups of calves snd sbout the seme magnitude
for all sexes. Their scoring scale ranged from 1 to 15 with the higher

scores most desirable. Most of their animals scored between 8 and 13,



The effect of age on both 200- and 396-day scores was approximately
0.015 of a unit per day of age, whereas, the effect of age on final
acore was smaller than on earlier scores. Adjusting score for age
of calf differences resulted in only an occasional change of one unit.

Age of calf effects were significant only for finsl weight in a
study conducted by Brinks et al. (1962). Age of calf had no significant
effect on 180~day gain, 180-dasy weaning weight, 196-day postweaning
gain, or weaning score. The regression coefficient of 1.89 pounds for
final weight on days of age was similar to that of 1.94 pounds for pre-
weaning daily gain,

Data on bulls in the Virginia Beef Cattle Improvement Association
wvere analysed by Marlowe (1962). As the age of the bulls vhen starting
record of performance test increased, their lifetime gains decreased
and their end-of-test type score incressed. Both younger and older

bulls grew slower then the i{ntermediate groups.

Month of Birth

It is generally true that beef calves born in late winter and early
spring grow at a faster rate. Koch and Clark (1955) regressed various
traits on weaning age to determine the effect of season of birth., They
reported thaet calves born later in the calving season were slightly
heavier at birth. The regression of gein from birth to weening on
weaning age was -0.04 pounds per day and the regression of weaning
score on wesning age was 0.0l unit per day indicating that esrly calves

tend to score a little better than those born later in the season., They



concluded thet none of the regressions were of practical importance.
The shortness of their calving season (April and May) could have
affected their conclusions.

Marlowe and Gaines (1958) studying factors affecting preweaning
growth and type of beef calves found season of birth to be of practicsl
and statistical importence for growth rate of non-creep-fed calves.
The effect was of no practical importance on growth rate of creep-fed
calves or type score of either group. They stated that creep feeding
appesred to have an important influemce in equalizing type scores over
all seasons.

Brown (1961) found that supplemental feeding during the preweaning
period in a herd of Hereford calves overcame the effects of sesson of
birth, Fall calves were lighter than spring calves at all ages to 480
days (60-day intervals) in two other herds. However, the seasonal
differences during the postweaning period were approximastely the seme
for all herds. The largest differences were observed at 180 days in
the preveaning period and 480 days during the postweaning period. He
concluded that even though the seasonal effects were relatively large
during the postweaning period, the use of correction factors did not
appesr justified,

Neville et al. (1962), using data collected over a three-year
period on 129 Hereford calves born between December 15 and March 15,
found that late born calves had significantly higher postweaning daily
geains during fattening tests and higher weight per day of age at

slaughter than eerly born calves.
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In another report Neville (1962) stated that for each day later
in the calving seasson that birth occurred, calves weighed 0.3 pounds
more at four months of age. This significant effect was not present
at eight months of age, however, Cunninghsm and Henderson (1965)
found no significant effect due to month of birth.

Marlowe et al. (1965) reported that calves born during March and
April made the fastest gains, whereas calves born during August and
September made the slowest gains. The difference was approximastely
0.25 pounds per dsy for non-creep-fed calves and 0.17 pound per day
for the creep-fed celves. Creep feeding partielly offset the magnitude
of these differences.

Taylor (1967) found spring born calves tended to be above average
weight st 200 days of age but below average weight at 400 days of age.
On the other hand, autumn born calves were below average weight at
200 days of ege, but were above average weight at 400 days of age.
Winter born calves were consistently the best and summer born calves

congistently the poorest growers.

It has been found that the nutrition of the calf up to the time
of weaning affects weaning weights and grades. Marlowe and Gaines (1958)
reported that on the aversge creep feeding of calves appeared to increase
their growth rate approximately 0.1 pound per day and their type score
approximately 1/7 of a grade. Creep feeding decreased the differences

in growth rate and grade of calves born {n different wonths of the year.
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Not only did summer and fall calves grow faster when creep-fed, but
their type scores were more nearly equal over all seasons,

Taylor (1967) found an advantage of 20 pounds at 200 days of age
for both bull and heifer calves in favor of creep feeding, while at 400
days of sge the differences were 50 gnd 35 pounds, respectively. There
was approximstely 30 pounds differemce ip weaning and postwesning
weights in favor of those calves which received supplementary milk
(nurse cow) and creep feed. The benefits of higher planes of autrition

prior to weaning were still evident st 400 and 500 days of age.

No asccounts of the effects of postweaning management on growth

rate or grade were found in the literature,

Environmental Interactions
Very little work has been conducted concerning envirommental

interactions. Swiger (1961) placed Hereford calves on 140-dsy feed
test divided into 28-day periods and tested for interactions between
age of calf and year, age of calf end sex, sge of calf and age of
dam, age of dem and year and age of dam and sex. The interaction
between age of dem and year was consistently significent across the
five postweaning periods (with the exception of period two). The age
of calf x sex of calf interaction had a significant effect on weaning
weight and also on weight at the end of the fifth postweaning period.

Age of dam x sex of calf was signiffcant during period three only.
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Cunningham and Eenderson (1965) plotted the two-way interszctions
emong sex, age of dam, and year. In subsequent snalyses, the sex x yeasr
interaction was found to be significant.

Schalles end Marlowe (1967) tested selected intersctions among
performance tested bulls., They were breed x year, yecar x dwarfism
status, breed x masculinity, and dwsrfism etetus x prewesnivg type
ecore. The only sigrificsnt intersactions were breed x yesr end

breed x masculinity.



0. VES

The objectives of this study were to estimate the magnitude of
as many as possible of the non-genetic or environmental influences
on ADG and grade of yearling cattle of the Angus and Hereford breeds

and to obtain appropriate correction factors for these effects.

13



The data used in this study ceme from several sources. They
included 633 records on yearling bulls that went through a 140-dey
performance test at Culpeper, sponsored by the Virginia Beef Cattle
Improvement Association (BCIA); 307 bulls thst went through a eimilar
168-day test at the Beef Cattle Research Station, Front Royal; and
1,845 bulls performance tested in 38 private herds in Virginia. The
heifers included 288 head raised in the Bland Correctional Farae herd;
909 head raised in the research herds at Front Royal; 160 head raised
in the resesrch herd st Middleburg; and the remainder raised in 56
private herds throughout the state. There were 1,498 Angus bulls,
2,217 Angus heifers, 1,289 Hereford bulls and 1,402 Hereford heifers
in the complete study.

All records were coded according to herd, yesr, age of dam, month
of birth, sge of animal, and pre- and postweaening msnsgement practice.
Each breed-sex group was treated separately in the statistical analyses.
The effects of herd, yeasr, asge of dam, month of birth, age of animal
and pre- and postwesning management practice were treated ss independent
variables, vhereas ADG and grade were the dependent verisbles. The ADG
was computed by subtracting sn individual's birth weight from his final

weight and dividing by his age in days. Since actual birth weights were

14
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not available for all snimals, breed averages were used whenever
necessary. The values used were 65, 60, 70 and 65 pounds for Angus
bulls and heifers snd Hereford bulls and heifers, respectively. The
type scoring system (grade) ranged from 3 to 17 and was described by
Marlowe et gl. (1958)., It divides each grade into three values with
15-17 for Fancy, 12-14 for Choice, 9-11 for Good, etc.

In addition, all enimsls were grouped into three categories as
to preweaning menagement practice: (1) non-creep-fed, (2) creep-fed,
and (3) on nuree cow. Becsuse of the small number of observations,
the third group was eliminated in the analyses. Furthermore, all
snimals were grouped into three categories as to postwesning manage-
ment practice: (1) those receiving uo grain supplement, (2) those
receiving limited grain, and (3) those receiving full feed during the
latter growth period. Because of the small number of bulls falling
into the first category, {t was not included in the bull snelyses.

Prior to any stetistical analyses, the data were examined and any
herd with incomplete records or other incongistencies was discarded.

Algo, any incomplete or inconsistent individuel records were removed.

Statietical Proceduxes

The least squares method of fitting constants, as described by
Hervey (1960), was used in the analysie of these data. The model for

preliminaxy analyses was

Vigkimnop = At B YA T A D G B QY o skianop



vhere

Yijklwop = the p

15

th
th

individual, with the o':h postweasning treatment,

th

the n~ preweaning treatment, in the m~ age of snimsl

grouping, with a dsm from the lm age of dem grouping,

th

born in the ¥~ month, weighed {n the j':h yesr, and

th

from the 4~ herd,

M = the overall mean or effect common to all animals,

R, = the effect common to all snimale from the {

1
3

th herd,

A, = the effect common to all animals weighed in the jth year,

th

Kk = the effect commen to sll animals born in the k= month,

D, = the effect common to all suimsls whose danms were in the 1
age of dam grouping,

1

th

C = the effect common to all animals in the nth age of animgl

grouping,
P_ = the effect common to sll animals receiving the nth prevesning
treatment,
QN = the effect common to all gnimala recelving the o'th postweaning
treatment,
]
‘13*-1 = random effect. The e's were agssumed to be from s

normally distributed population with E(e) ~ 0 end
variance 0 e<,

Those independent varisbles having no significent influence on ADG

were not included in the final analyses, except in two instances

vhere s nonsignificant variable was part of a significant intersction

with snother varisble.

A t-test was performed to determine which of the partisl regression

coefficients within easch submatrix were significently different from the
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other partisl regression coefficients using the equation

’i!i - '53
e(ﬁ1 - ’33) - Y (c“ +cdl .2 c“) T o2
where 31 amd 33 sre estimates of the i.m

subset and c“ and C” sre the corresponding inverse diagonsl elements.
2

and jth conetants within »

c!d s the covertance of ’ii and 3, and T ¢” is the error mesn equare.

3
Clsassifications within a subset were combined i{n later asnalyses when no
statistical differences were present and there was no apparent biological
reason for not combining them. In other cases combining was done solely
for biological reascns. |
Since the restriction ?31 = 0 was imposed, one row and one
column were deleted from each subset in the inverse matrix. The

deleted elements of the inverse matrix for the conatant obtained by

subtraction were computed as follows:
AP L2 P, st

62(1!“1) - . maz + 34 e CZp)

. .

D) G | 1D | 2GR | (D),

Standard errors of the conastsnts were computed using the formulas

'6 -v (:”‘a"ze

i
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In eddition to the preliminsry least squares snalyses, simple
phenotypic relationships were computed between pairas of the several
independent variables snd between each of the independent variasbles
and the two dependent varisbles within each breed-sex group, S8ince
most of these relationships were quite low and none greater than 0.5,
they could all be included together in the least squares models to
obtain their individusl snd combined effects on the dependent variasbles.

Standard asrrors were computed for the simple correlations uaing

the fornule

.t | (Hoel, 1960)
T, — .

vhere n {s the total number of observations in s particular breed-asex
group. To test the hypothesis that the correlation coefficients equal

zero, the formule

t ™ T s was used (Steel and Torrie, 1960).

S

V..;..:.xf_.

n -2
Since the analyses were done on s within breed and within gex

basis, they are discussed separstely.

Acgug Bullp
The Angus bull data were collected gt Culpeper, Front Royal amd

from 17 herds participating in the Virginis BCIA, over the yesrs 1956~
1967 (Table I). Roughly 50% of the 381 Culpeper bulls were creep-fed,
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vhereas of the 177 Front Royal bulls, only the 44 raised during the
years 1960-1963 were creep-fed. Crecp foeding was practiced in 9 of
the 17 BCIA herds. No BCIA herd was included that did not contribute
more than 20 observations.

Dams of tho Angus bulls ranged frowm 2 to 14 years of age and,
based on preliminary analyses, were grouped as follows: 2 yesr-olds,
35 year-olds and 6-14 year-clds. Also, the preliminary snslyses
suggested the following groupings for age of bullst 10-13 aonths,

14 months, 15 months, 16 monthe and 17-19 months.

Therefore, the final model was

Y glmnop M FHy F A FD 4 C F R Q4 (), ¢ o

+ eijlmup

i = 1‘ eeey 19 m = 1; evey 3

j'l,iou,}.z n"l.Z

1 - 1’ 2‘ 3 o= li 2

wherve

Y = the pth individual, with the oth postweaning trestment

1 {lmnop * '
the nth preweaning treatment, the uﬁ' age of amnimal
grouping, with a dam from the lth age of dam grouping,
born in the jm year, and from the 1& herd,

(PQ)M = the effect of the m:th PQ aubclags after the average
effects of P and Q have been romoved,

(A?), = the effect of the jnm AP gubclases after the average

in
affects of A and P have been xemoved,
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]
.1.11 = random effect. The e's were assumed to be from g
normally dietributed population with E(e) = 0 gnd
variance U-ez.

The other offects were defined previously (p. 16).

Angys Heifers

The records of 2,217 Angus heifers, distributed over the years
1953-1967, were collected and analyzed. Thege data came from Fromt
Roysl, Middleburg and 34 herds participating in the Virginia BCIA
(Table I). To determine the significance of selected interactions,
herds in the preliminary analyses were combined on the basts of un-
adjusted means into 9 logical categories and recoded.

While none of the Front Royal heifers were creep-fed, approximately
2L of the Middleburg heifers received creep feed, 1In addition, 40% of
the BCIA herdas were creep-fed,

No BCIA herds with less than 20 observations were included in the
preliminary anglyses. Furthermorae, the preliminary anslyses revealed
certain logicsl groupings of the independent varisbles., For age of dan
they were 2 and 3 year-olds, 4 and 5 year-olds, 6-11 yesr-olds and
12-15 yesr-olds; and for age of animal they were 10-13 months, 14 months,
15 and 16 monthe and 17-19 months.

The final model used to anslysze the Angus heifer data was

Yijhmop‘/*‘bai*aj+D1+Cm+2n*qo*m)Ju*eljlmop



21

i‘l. evey 38 ﬂ'l. essy 4
=1, ¢eep 13 n=1, 2
1.1.000.6 0-1.2.3
vhere
th th
= the p individual, with the o postweaning trestment,

the uth prevesning trestment, in the uu' age of animel

th

Yijhnop

age of dem grouping,
B perd,

grouping, with a dam from the 1
weighed in the jth year, and from the {

(AP) . = the effect of the jnth AP subclass sfter the sverage

)
effects of A snd P have been removed,
. ]
’!.jl = ragndom effect. The e¢'s were sssumed to be from a
normally distriduted population W th E(e) = O snd
variance T oz.

The other effects were defined previcusly (p. 16).



22

TABLE I. ADG AND GRADE OF ANGUS BULLS AND HEIFERS BY HERDS

Bullse Heifers
Number of Unadjusted Means Number of Uned juste 8
~lexd Obgervetions ADG mé—’ Berd Observationg ADG ___  Grade= et/

1014 30 2.03 12,3 1006 20 1.27 13.7
1024 31 1,92 13.4 1007 30 1.26 12.0
1026 47 1.77 12.6 1009 45 1.36 12.2
1029 40 2.05 13.5 1014 51 1.43 11.7
1032 16 1.82 13.6 1015 35 1.17 11.7
1034 137 2,03 13.1 10174/ 20 1.37 11.5
1055 34 1.71 10.7 1018~ 150 1.23 11.5
1073 32 2.00 13.3 1020 22 1.26 12.6
1076 34 2.08 13.9 1024 38 1.50 12.9
1078 54 2.01 13.1 1025 75 1.22 12.5
1080 20 1.72 12.6 1026 71 1.19 11.4
1096 147 1.94 13.1 1029 3% 1.58 13.4
1097 137 1.96 13.0 1030 34 1.43 11.9
1105 62 2,04 13.9 1032 63 1.23 12.8
1144 36 1.71 12.0 10235 29 1.22 12.8
1193 37 1.95 13.0 1040 49 1.35 12.8
12142/ 36 1.88 12.7 1041 22 1.18 11.8
150031 391 2.15 13.0 1044 31 1,21 11.6
1999=" _117 2,20 11,7 1055 195 1.10 10.5
1062 52 1.29 12.5

1063 57 1.17 11,2

1069 29 1.07 11.9

1073 42 1.46 13.2

1075 25 1,38 12.0

1076 36 1.62 14.0

1078 127 1.37 13.0

1082 39 1.64 13.5

1090 21 1,27 12.5

1094 7% 1.03 12.0

1095 51 1.19 12.9

1096 a5 1.58 13.4

1097 37 1.49 12.5

1141 32 1.15 12.6

118¢C 21 1.04 13.1

12123/ 26 1.30 13.3

No. of hexds & 1999= _469 1.49 11.9

weighted means

19 78.8 2.00 12.8 36 61.6 1.32 12.1

l; Fency = 15 to 17, Choice = 12 to 14, Good = 9 to 11, etc.
%[ Conposite group of bulls tested at Culpeper

a/ Beef Cattle Research Station herd, Front Royal

2/ Northern Virginia Pasture Research herd, Middleburg
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Hexeford Bulls
Observations on 130 Front Royal bulls of which 50 were creep-fed

during the years 1960-63, 244 Culpeper bulls of which spproximately
507% had been creep-fad, end 915 bulls in 19 BCIA herds of which 1l
hexrds practiced creep feeding, comprised the Hereford bull dets
(Teble 1I). No BCIA herds with less than 15 animsls were included
in the study.

In preliminary gnalyses, statistical tests among age of dam
constants suggasted 3 groupings: 2,3 yesr-olds, 4,5 year-olds and
614 year-olds. Age of snimal groupings were 10-12 months, 13,14
months, and 15-19 months.

In the finel analysis the wodel wes

./A+H1+A +DI+C‘4-Pn+Q°+.

Yijhmop b 1 §1mnop
1.1. vsey 21 ﬂ‘l. 2’3
=1, «ee, 13 n=1, 2
1=1, 2,3 o=1, 2
where
Y = the pth individual, with the oth postweaning treatment,
1 §1mnop ?

the nth prewvesning treatment, the -th sge of snimel

th sge of dam grouping,

grouping, with a dam in the 1

weighed {n the jth year, end from the 1th herd,

® 41 = rgndom effect, The e's were sssumed to be from s
normally distributed populstion with E(e) = O and

variance U 2.
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TABLE I1. ADG AND GRADE OF HEREFORD BULLS AND HEIFERS BY HERDS
Bulls Heifers
Rumber of U 1/ Number of U 01,
Herd Observations ADG Grade=" Herd Observations ADG Crade=~
2003 351 2,09 12.3 2003 45 1.62 13.4
2005 16 2,08 13.5 2004 41 1.25 12.1
2006 70 2.04 13.2 2005 16 1.00 10.6
2008 42 2.28 13.0 2006 17 1.35 12.7
2025 131 1.97 12.6 2008 22 1.65% 12.6
2048 15 2.24 12.8 2014 40 1.02 10.4
2088 15 1.84 12.5 2020 47 1.50 11.9
2090 51 2.06 12.8 2025 29 1.64 12.6
2095 23 1.95 13.2 2041 19 1.52 11.0
2111 15 2,11 13.1 2048 70 1.49 12.7
2117 17 1.77 12.9 2052 15 1.36 12.5
2124 16 2.09 12.5 2053 26 1.22 11.4
2127 32 2.14 13.7 2058 62 1.23 11.7
2129 18 1.70 12,1 2063 50 1.16 10.3
2131 38 1.76 13,0 2064 21 1.53 12.6
2151 15 1.94 13.3 2080 20 1.27 11.9
21%7 17 1.76 12.4 2111 24 1.45 12.8
21538 18 1.97 13.4 2127 30 1.5%9 13.6
2159% / 15 2.16 13,2 2141 3% 1.22 12.8
2500%/ 264 2.18 12.9 2044 28 1.15 12.0
2999 130 .18 11.4 207161 18 1.34 12.8
260I§/ 288 1.01 10.1
2999~ &40 1,37 11,3
No. of herds &
veighted means
21 61.4 2.08 12.9 23 61.0 1.29 11.4
%; Fancy 15 to 17, Choice 12 to 14, Good 9 to 11, etc.
3/ Composite group of bulls tested at Culpeper
@/ Beef Cattle Resesrch Station herd, Front Royal

Bland Correctional Farm herd



The other effects were defined previously (p. 16).

Hexefoxd lNeifexs
The Hereford heifer dats consisted of 440 animgls in the Front

Royal research herd snd 288 enimals in the Bland Correctionsl Farm
hexrd, none of which were creep-fed, and 676 animals i{n 21 BCIA herde
of which 7 herds wers creep-fed (Teble 1I). Only BCIA herds with 15
or more chservations were {included fn the analyses. Again, due to
computer limitations, herds in the preliminary snalyses were combined
on the basis of unadjusted means into 9 logicel categories snd recoded.

Based on astatisticel tests among the least squares constants,
obtained from preliminary snalyses, the age of dam groupings selected
were 2 and 3 year-olds, &4-6 year-olds and 11-14 year-olds. Likewise,
the age of animal groupings selected were 10 months, 11-15 months,
16-18 months and 19 months of age.

The model for the final snalysis was

YUWP - M+H + ‘J +D O R bQ ¢ w’jn+ ®4 §mnop

1= 1,000, 23 B=1l,,00, 4

J= 1,000, 13 n=1, 2

1= 1,000, & o=1, 2,3

vhere

th th

{ndividual, with the o postweaning treatment,

preweaning treastment, in the -th

th

= the p

theaa‘

Y $1mnop
age of animal

age of dam grouping,

weighed in the 3 yesr, snd from the 1" herd,

grouping, with & dam in the 1
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(AP) a" the sffect of the jnth AP subclass after the sverage

]
effects of A end P have been removed,

4 = random effect. The e's were sssumed to be from &
normally dietributed populstion with E(e) = 0 snd
verisnce 7 . ez.

The other e¢ffects were defined previously (p. 16).



Tables are used to present the deta in pictorial form. Table III
shows the simple phenotypic relationships among the independent
varisbles and between each fndependent end the two dependent varisbles
as expressed by their correlation coefficients. The stendsrd ervrors
associated with the four breed-sex groups werxe 0.03, 0.02, 0.03 and
0.03, respectively. Since most of thege relationships were guite low
and none greater then 0.5, 8ll of the independent variables could be
included i{n the sane least squares model.

Based on the results of preliminary analyses, certain varisbles
were dropped in later enalyses and the subdividions of other varigbles
were regrouped., The regroupings were based on ststistical end/or
biological relationships. The results of the reduced models sre
given in Tables IV, V, VI, and VII of the appendix. If the signs of
the psrtial regression coefficients were reversed, they would serve as
correction factors. These partial regression coefficients were com-
puted from those obtained in the least squares anslyses by selecting a
base within each submatrix of the indepedent variables, setting it
equal to zero and adding the regression cosfficient for that base to
the other regression coefficients in the seme submatrix. The least
squares analyses of variasnce sre presented in Tables VIII and IX,
and the effects of selected interactions obtained from the preliminary

analyses are presented in Taebles X and XI.

27
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The effects of each independent variable on the two dependent
variables within cach breed-sex group are presented and discussed
individuslly.

Hexds and Years
Both herd and year effects on ADG and grade were highly eignifi-

cant. In genersl, gains and grades in the years 1963-1967 were higher
except in Hereford heifers. In contrast to the other breed-sex groups,
the highly sigriffcant negstive correlations between postweaning mansge-
ment and years (-.24) and prewesning management and years (-.07) indi-
cate lower nutritional levels for the Hereford heifers in later yearas.
Even so, it is not recommended that adjustment be made for these
effecte. Rather, it {s recommended that comparisons and selections

be made within herde and years.

Age of Dem

Age of dam was a significant source of variation on ARG in gll
groups. Yearling cattle out of 2 and 3 year-old dams had the slowest
1lifetime (birth to final weight) growth rate, whereas those out of
mature dams (6-11 year-olds) had the fasteat growth rete. This effect
was slightly different for bulls and heifers, however. The growth
rate of yearling heifers out of 12-15 year-old dams was significantly
lower thsn those out of 6-11 year-old dams. This was not true for the
bulls. This would indicate that the older cows producing calves that

were kept as bulls were a wore highly select group. MeCormick et al.
(1956), Swiger (1961) end Browm (1961) also found age of dam to be a
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significaent gource of variation on ADG. On the other hand, Swiger
et 2l. (1963), reported no significant effects of age of dam on
postwesning gains and gredes. The insignificant effect of age of
dam on postweaning gains concurg with the results of Hitchcock
et sl. (1955), Brinks et sl. (1962), and Neville et gl. (1962).

Since all of the animals used in this study were weaned prior
to being performance tested, the age of dam effect is during the pre-
weaning stage of the calves' lives. Therefore, it sppears thst post-
veaning growth does not slways edequately compensate for a poor
preveaning enviromsent. These findings agree with Taylor (1967).

The age of the dam had 1little influence on the grade of yesrling
cattle and was significant only among the Angus heifers. The range in
aversge grades among the age of dam groups was less than 0.2 of a grade
point smong the bulls snd approximatcly 0.3 of a grade poiunt among the
bhetfers. These velues are too small to justify correction factors for
age of dam effects. Koch and Clerk (1955) and Schelles snd Msrlowe (1967)
also found that correction of yearling grade for ege of dan docs not seem

to be large encugh to be of amy practical importance.

Age of Auimgl
ADG was significantly influenced by the age of the animels in all

groups. Short yearlings (10-13 months of age) had the highest ADG with
ADG decreasing in esch successive age group. Furthermore, the highly
significant negative correlations between age of animal and ADG indicated

thet the older snimals grew at & slower rate. These corrclations were
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=e25, -.45, ~.16 and ~.4]1 for Angus bulls, Angus heifers, Hereford
bulls, snd Hereford heifers, respectively. The correlation between
age of snimal and postweaning management was significant in all breed-
sex groups. The relationships were in opposite directions for bulls
and heifers, however. These coefficients suggest that the nutritional
level of bulls incressed as the bulls increased {n age, whereas the
reverse vas true among the heifers. Swiger et sl. (1963) concluded
that the effect of age of animel on ADG from 200 to 590 days of age
for bulls, heifers and steers was negligible. Since the snimals in
this study ranged from 300-600 days of ege and lifetime ADC was @
dependent varisble and since Brinks et al. (1962) reported age of
calf to have s significant effect oo final weight, it appears that
adjusting lifetime ADG for age of animal is justified.

The age of the snimal vhen graded was not en important source of
varistion fn grades. The range of grade differences among the various
age groups was only 0.19, 0.29, 0,10 and 0.11 for the Angus bulls,
Angus heifers, Hereford bulls snd Hereford heifers, respectively.
These differences were significant only for the Hereford bulls end
even then they were too small to be of any practicsl importance.
Swiger et al. (1963), adjusting grade for age of animal, reported ounly

an occasional change of one unit in grade.
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Yonth of Birgh

In contrast to it's effect on ADC of weanling calves, month of
birth appeared to have no significant influence on the ADG of yearling
cattle. Therefore, this variable was not included im the reduced models.
On the other hand, it significently influenced the grede in all breed-
sex groups. The general trend was for snimals born during February
through July to grade lower than those born during August through
January. This might be 3 result of more creep feeding in the latter
group as indicated by the small but significant positive correlations
between month of birth and preweaning management practice (Table III).
Koch and Clark (1955), Brown (1961), Neville (1962) and Cunninghem and
Henderson (1965) reported sesson of birth to be of no significant
practical importsnce in adjusting ADG. Neville et gl. (1962), on the
other hand, reported higher postweaning deily gains during fattening
tests and higher weight per day of age at slaughter for late born
calves. The small number of calves (129) and the shortness of the

calving secason (December 15 - March 15) may limit the generality of

theiy results.

Creep feeding as calves significently increased the lifetime ADG
of yearling Hereford cattle. On the other hand, it had no significant
effect on the yearling Angus cattle included in this study. This
probably came sbout from the greater milk supply provided by the Angus

cows., Hereford yearlings that were creep-fed ss calves had a 0.12
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pound adventage in lifetime ADG smong the bulls and a 0.06 pound
sdvantage smong the heifers over the non-creep-fed cattle. Taylorx
(1967), using the records of 2,650 Hereford cattle algo found e
significant effect due to preweaning menagement practice and reported
an advantage of 50 pounds for bull and 3% pounds for heifer creesp-fed
calves ot 400 days of age. The significant preweaning management
cffect in Hereforde again indicates that there is not always sufficient
compensatory growth in the postweaning phasé to justify a low level of
nutrition in the preweaning phase of growth., If a full expregsion of
growth potential is to be realized, calves must be fed on s high level
of nutrition both before and after wesning.

Although there was a significent positive correlation of 0.2 to
0.3 between prevesning msnagement practice and yearling grade in all
groups, creep feeding had no practical significent influence on yearling
grades of any of the breed-sex groups. The least squares smalyses
also indicated a 0.2 to 0.3 grade point advantage for the creep-fed

cattle but was not statistfically significant.

The kind of postweaning treatment used had a gignificant effect
on ADG of all groups, with growth rate being higher for the better fed
animals. This difference amounted to 0.04 of a pound for Angus bulls
and 0.12 of a pound for Hereford bulls in lifetime ADG between limited-
fed and full-fed animals. Differences in heifers amounted to 0,15 of
a pound for the Angus and 0.24 of 3 pound for the Herefords between

the full-fed and no-grain groups.
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The kind of postwesning treatment received had a significent effect
on yearling grade of the Angus heifers and Hereford bulle only, but the
trend wvas eimilar for the other groups.

The data revealed some inconsistencies in the coding of snimale as
to postweaning management practice. Full feed to one breeder may not
mean the same level of nutrition as full feed to another. Therefore,
it would be difficult to sccurately sdjust for postweaning management
practice when the animals come from different herds. On the other hand,
under research conditions or on @ within herd-within year basis,

adjusting for postweaning management would probably be accurate.

Envixommentsl Intexections

The significant interactions are presented in the least squares
analyses of veriance tables (Tables VIII and IX) and in Figurea 1
through 6. The non-significant interactions, tested in preliminary
analyses, are presented in Tebles X and XI,

The significant preweaning x postwesning mansgement practice
interaction effect on ADG of Angus bulls came about becsuse non-creep-
fed bulls grew at a faster rate than creep-fed bulls when on full feed
performguce tests, whereas the reverse was true for bulls on limited
feed performance tests. Therefore, there was some compensatory growth
in non-creep-fed bulls during the postweaning full feed performance
tests. On the other hand, growth rates of non-creep-fed bulls on
limited feed performance tests were lower than those of creep-fed

bulla. Since the milking ability of Angus cows is the probable cause
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of the nonsignificant effect of creep feeding on ADG in their calves,
this would indicate that Angus bulls should receive high levels of
nutrition at least in pestweaning performsnce tests to allow a full
expression of growth potential.

The significant prewveaning masnagement practice x yesr interaction
effect on ADG of Angus bulls, Angus heifers and Hereford heifers and on
grade in Angus bulls and Hereford heifers probably indicates the ad-
vautage of creep feeding during dry or otherwise adverse years. During
optimum years creep- and non-creep-fed animals grew st gbout the same
rate snd graded sbout the same. In soma of the more favorable years,
non-creep-fed animals performed better than creep-fed animale. Among
the Hereford heifers, the differences in growth rates and grades of
creep- and non-creep-fed animals were much larger. This reflects the
poorer milk producing ability of Hereford cows and the compensation
by creep-fed calves. Since herds in geographically different areas
heve different climatic conditions and since climatic conditions within
a year affect creep- and non-~creep-fed animals differently, it would be
difficult to sccurately adjust for differences in prewesning mansgement
practice. On the other hand, under research conditions or on a within
herd-within year basis, adjusting for preweaning msnagement practice

would probably be accurate.
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FIGURE 1. PREWEANING X POSTWEANING MANAGEMENT PRACTICE
INTERACTION EFFECT ON ADG OF THE ANGUS BULLS
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PREWEANING MANAGEMENT PRACTICE X YEAR INTERACTION EFFECT ON ADG OF THE AKGUS BULLS

9¢



14.0

13.5 /\ Creep-Fed ~
13.0 Non-Creep-Fed

12.5
12.0
11.5

11.0
Year 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967

Eon-Creep-Fedl,

Creep~!edll 7 10 40 47 72 84 20 44 49 8 121 98

Greade

i8 14 21 76 42 49 79 87 49 105 120 92

1/ Number of observations at each level

FICURE 3, PREWEANING MANAGEMERT PRACTICE X YEAR INTERACTION EFFECT ON GRADE OF THE ANGUS BULLS
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Data for this study came from recoxds of yesrling cattle perfor-
mance tested at Culpeper, sponsored by the Virginfa BCIA; the Beef
Cattle Research Station, Front Royal; the Bland Correctional Ferm;
the Virginia Forage Regearch Station at Middleburg; and private herds
that participated in the Virginia BCIA performance testing progrem.
There were 1,498 Angus bulls, 2,217 Angus heifers, 1,289 Hereford
bulls and 1,402 Hereford heifers in the complete study. The effects
of herd, year, age of dam, month of birth, age of animal, and pre-
and postweaning management practice were independent variables, whereas
ADG and grade were dependent varisbles. The data vere analyzed by
least squares procedures.

Not only did herds and years significently affect ADC and grade
in all analyses, but also age of dam and age of animal were significant
sources of variation on ADG in all breed-sex groups. Yearling cattle
out of two- and three-year old dams had the slowest lifetime growth
rate, whereas those out of mature dams (6-11 years old) hadthe fastest
growth rste. Furthermore, short yearlings (10-13 months of age) had
the highest ADG with ADG decreasing in each successive age group. In
contrast to it's effect on ADG of weanling calves, month of birth
appeared to hgve no gignificant influence on ADG of yearling cattle.

However, it eignificantly influenced the grade in all breed-gex groups.

41
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Creep feeding as calves significantly increassed the lifetime ADG of
yearling Hereford cattle and the kind of postweaning treatment used
had a significant effect on ADG of all groups, with growth rate being
higher for the better fed animels. However, it appears that there is
not alweys sufficient compensatory growth in the postweaning phase of
growth to justify a low level of nutrition in the preweaning phase of
growth,

Even though grade of yearling cattle was significantly affected
by some of the independent vsriables, the effects were in no case

large enough to be of practical importance.
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TABLE III. SIMPLE PREROTYPIC CORREIATION COEFFICIERTS AMORGC TRAITS

Breed-Sex Age of Month of Age of Preweaning
Variables cr ﬂﬂi\}- / Dam Birth Years Animal Management ADG CGrade
AB 003 ‘..21” 021** .10** “019** .27** "002
mmming m .Ol "‘22** .& "-32” -lw .‘02” 011**
mmt HB oﬁs "‘23** 010** -09** .01 '22“ 065
.................. HE _ -.04 - LORE -o24%e | -ALE L17WR L4810k
AB .00 “".93 "oca** “'.0“4 -16“ “01
Age of AH 00 07 .01 05 JOT*% L2
Dam HB .03 .05 ~.03 - .03 . 18%% 02
e m——— B o..z205 __L06% Q3w 003 .01 -.04
AB .01 . 280% « 1090k «11%% «10%%
mth of &B "'0(}8** "-17** .20** ”068“ .92
Birth HB 00 .01 110w 04 « 130k
e ———cem————— HH ... e m e amm—————————— $O1 o ze30Wk L 26%k | clldk 20
AB 093 -.01 + 1569 23k
AH .05 -.02 .01 Jdo%*
Ye‘ra % “-63 "'002 .08” .27**
M e W TP P G M WS W W ‘-.‘ﬂ‘in‘l'. ------------ E X R 2 R 2 2 X 2 X 4 ‘-ﬁ-*-’"ﬂﬁ“-:gﬁﬁ‘---‘-:;?Zﬁ—n-‘:;g;ﬁ—-uan-:gé—.
“ 002 “.25‘* -07**
532 Qf m “‘003 ".55** .05
Aniwmal HB .12 -~ 157 04
.......... e e o208 __soQ1W -, 15%%
AB . OB o 10k
Preveaning AH 21%% o 24000
Management uB 150 o 200%
................. . OSSPSR . 1ot S 1< o

Y AB = Angus bulls, AH = Angus heifers, HB = Hereford bulls, HH = Hereford heifers

* P<.05
** P< .01

9%
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TABLE IV. EFFECTS OF AGE OF DAM, AGE OF ANIMAL, POSIWEANING
MANAGEMENT PRACTICE AND YEARS ON ADG AND GRADE OF
ANGUS BULLS

3/

Number of Unad justed gganazl Part, Reg. Coefficient
Effect  Obgexvationg _ AIG Grade_

Age of Dam in years

:

2 153 1.92 12.8 -.11+.017 -.03+.067
3-5 v/ 612 2.02 12.9 —.Oﬁt.OIC 0.11:.0&a
6-1&2/ 733 2.06 12,8 0.00+.01 0.00+,04

Means— 499.3 2.03 12.8 1.86+.04 12,9+.20
Age of Animel in months
10-13% 1045 2.06 12.8  0.00+.018 0.00+.05"
14 200 2.02 13.0 -.OSt.Ozc o.Oit.OB‘
15 115 2.00 13.0 —.11+.02c d -.02i.09.
16 68 1.92 13.1 ~.1At.02d’ 0.073:.11a
17—194/ 70 1.78 13.0 - 194,02 0.17+.11
Moeans™ 299.6 2,03 12.9 1.86+.04 12.9+.20
Pogtweaning Mnnagement
Full Pedla 1164 2,07 12,8 0.00+.018 0.00+.05
Limitg’ Fed 334 1.91 12.9 - .04+.01 -.18+.05
Means— 749.0 2.03 12.8 1.86+,04 12.9+.20
Year
1957 24 2.10 12.1 0.01+.04 - 40+, 21
1958 61 1.94 12.6 ~.08+,03 -, 24+, 14
1959 123 1.95 12,1 ~ 044,02 - 474,10
1960 114 1.92 12.6 -, 074,02 - 462+.10
1961 133 2.04 12.7 -.01+.02 -.274.10
1962 169 2,00 12.8 -,01+.02 -.03+,09
1963 131 2.03 12.7 -,03+,02 0.09+.10
1964 98 2.19 13.2 0.09+.02 0.41+,11
1965 189 2.06 13.1 0.05+.,02 0.30+.08
1966 241 2,04 13.0 0.07+.02 0.38+.08
1967 4/ 190 2.08 13.2 0.08+.03 0.52+.09
Means— 124.8 2.03 12.8 1.86+.04 12,9+.20
%/ 8clected bage
3/ Fancy = 15 to 17, Choice = 12 to 14, Good = 9 to 11, etc.
&/ Values with different superscripts are significantly different (P<.05)

Weighted or least equares means
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TABLE V. EFFECIS OF AGE OF DAM, AGE OF ANIMAL, POSTWEANING
MANAGEMERY PRACTICE AND YEARS ON ADG AND GRADE OF
ANGUS HEIFRRS

Nuaber of

AN ARG
1.30 12.0 -.06+.01 -.12+,06)
1.33 12.1 -.01%.01) 0.06+.06,
1.38 12,2 0.00%.01 0.00+,05 *¢
1.29 11.9 -.05+.01° -42¥.10°
1.33 12.1 1.34%,03 12.7+.26
1.42 12.1  0.00+.01 0.00+,08°
1.29 11.8 -06+.,01 -.164%,12°
1.22 12.2 -.16%.015 0.15%.117
1.14 12,3 - 26%.02 0.11%,12
1.33 12.1 1.34%.03 12.7%.26
1.54 13.3  0.00+.013 0,00+.12;
Limited Fed 966 1.41 12,0 -.12%.01] -.63%,09,
80 Gt }n 1111 1023 12.1 e 1510“1 -0633008
Weansh 739.0 1.33 12.1 1.34+.03 12.7%.26
Jesx
1955 84 1.43 12.2  0.02+.05 0.02+.38
1956 185 1.38 12.2  0.11%.02 0.15+.17
1957 151 1.32 12-3 ~.4}_':.02 '013'.'_"__- 12
1958 39‘ 1 . 30 11 3 9 - ’03:!:- 01 - 040'4"_0 10
1959 245 1.32 11.5  0,02F.01 ~63F, 11
1960 mz 1.27 lloﬁ °.0‘0_t.°2 ’0322013
1961 172 1.28 11.6 ~.09%.02 - 65%,19
1962 163 1.37 12.3 -.02+.01 ~o19%.12
1963 113 1.39 12.5 "0031003 ".26:0 22
1964 107 1.41 12.6  0.02+.02 0.464%.18
1965 161 1.19 12.6  0.02+.02 0.50+.20
1966 119 1.34 12.9  0.02+.02 0.95%.19
1967 ,, 121 1.63 12,8 0.04+.02 0.51+.15
Means™ 170.5 1.33 12.1 1.34+.03 12.7+.26

'.a JRUT AN Y

Greade

1/
2 / Selected base

/ Faucy = 15 to 17, Choice = 14 to 16, Good = 9 to 11, etc.
3 / Values with different superscripts are significently different (P .05)
& Weighted or lesst squares means ,
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TABLE VI. EFFECTS OF ACE OF DAM, AGE OF ANIMAL, PRE- AND
POSTWEANING MANAGEMENT PRACTICES AND YEARS ON
ADG AND GRADE OF HEREYORD BULLS

. Reg, Coeffic ent.n-g/

Bumber of Unadjusted Means,, ¥
Effect _ Observetions  ADC Grade™ ARG Grade
Age of Dam ip vesrs

2,3 328 2.00 12.8 -.10+.019 -.03+,05°

4,5 1/ 387 2.10 12.9 -,02+.,01 0.12+.047

6"1&2;, 574 20 13 12.9 OUW’_.OI D.OO_t.M
Means— 429.7 2.09 12.9 1.93+.05 12.7+.21
1o~1zlj 660 2.12 12.8 o.oqt.01: 0.00+.05° b
13,14 421 2.09 12.9 -.04%.01. 0.04+.06,°
15-19, , 208 1.98 13.0 -.14%.01 0.10%.06
Means~ 429.7 2.09 12.9 1.93%.08 12.7+.21
Preweaning Management
Creep-Fed 793 2.12 13,1 0.123.01; 0.16+.047
uﬂn;ﬁ’ﬂ"r‘d- 1096 2.03 1206 0.00'_.:001 0-00'}:004
Mea 644.5 2.09 12.9 1.93+.05 12.7+.21
Eenszssnzﬁx_!nenngmens
Pull-Fedt! 1041 2.12 12.9  0.00+.01 0.00:.05
Lhit”"r‘d 248 1.96 1218 bl 12:»01 "026:!:¢ 05
Means? 644.5 2,09 12.9 1.93+.05 12,7+.21
Year

1955 25 1.92 11.0 -+ 194,06 - 46+.30
1956 27 2.02 11.9 -.10%.06 0.19+.29
1957 3% 2.01 12.3 0.02+.04 ~41¥,18
1958 50 2008 12.5 00“1.03 "018_"_:015
1959 96 2.04 12.4 -.04%.,02 -.52%.11
1960 111 2.02 12.6 -.03+,02 -.35+.11
1961 73 2.14 12.4 0.00+.03 -.31%.12
1962 129 2,12 12.7 -.03%.02 -.33+.10
1963 180 2.06 13.1 0.02+.02 0.22+.09
1964 102 2.18 13.3 0.02+.02 0.41%.11
1965 153 2.14 13.3 0.04%,02 0.31+.09
1966 162 2.10 13.1 0.13+.02 0.72+.10
1967 ,, w7 2.08 13.1 0.11%.02 0.78+.10
Mesns™ 99.2 2,09 12.9 1.93+.05 12.7+.21

%{ Selected base

3/ Fancy = 15 to 17, Choice = 12 to 14, Good = 9 to 11, etc.

&l Values with dtfferent superscripts are significently different (P(.05)
~" Weighted or least squares means
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TABLE VII. EFFECIS OF AGE OF DAM, AGE OF ANIMAL, PRE- AND
POSTUEANING MANAGEMENT PRACTICES AND YEARS ON
ADG AND GRADE OF HEREFORD HEIFERS

Nusber of  Unsdjusted Megns,, Past. Reg. Coeff ented/
Effect _ Observetions  ADC Crade™ ARG Grede
Age of Dewm ip years

2,3 334 1.30 11.7 -.05+.01* -.08+.07"
4-6 o 587 1.31 11,6 -.03+.01¢ ~.07+,062
7-10° 383 1.31 11.6  0.00+.01 ©.00+.07°
11-14, , 98 1.30 11.3 -.04%.01" - 40%, 06"
Heans= 750.5 1.31 11.6 1.40%.04 12.0+.35
@ A n
10} 254 1.42 12.0  0.00+.01° 0.00+.09°
11-13 657 1.37 11.6 ~.oz¢.01; 0.00+,08%
16-18 293 1.17 11.3 -.08+.,01, -.09+,082
19 ./ 198 1.14 11.3 -.10+.01 -.11%+.09
Means™ 350.5 1.31 11.6 1.40+,04 12.0+.35
Creep-Fed 168 1.55 13.0 0.053.01: 0.26+.117
Non-Creep-Fed-1234 1.27 11.4  0.00+.01 0.00+.11
Means®/ 701.2 1.30 11.6 1.40%.04 12.0%.35
1.65 12.5 o.oqt.cz: 0.003.16:
Limited-Fed 959 1.41 11.7 -.09%.,02] -.22%,137
No Gra 784 1.21 11.5 - 24%,02 -.28+.13
Meansh 467.3 1.31 11.6 1.40%,04 12.0+.35
Yegr
1955 52 1.‘00 11 .4 n@i.fﬂ -'.’09:!;.24
1956 71 1.36 12‘1 “0031003 0.02?:020
1957 93 1-43 11.8 0.033.02 "'.31:.19
1958 120 1034 1’-07 0. 10_‘:001 ”.07:1'- 27
1959 m 1.32 11.0  0.01%.03 -.61%.20
1960 111 1.39 11.1 0.05+.03 0.08+.21
1961 112 1.39 11.6 0.17+.04 0.13%.27
1962 96 1126 1105 "0“:&03 o. 12&.23
1963 68 1.37 12.2 - 04,03 0.24%.24
1964 117 1.15 11.2 -.12%,03 -.09%,22
1966 177 1.29 11-8 *oOli-OB 0025'!_022
1967 , 141 1.34 12.2 0.03+,03 0.54+.28
1.31 11.6 1.40%+.04 12.0%.35

5535,2 107.9
1

2/ Selected base
3/ Fancy = 15 to 17, Choice = 12 to 14, Good = 9 to 11, etc,
&/ Values with different superscripts are significantly different (P<.05)

Weighted or least squares means



TABLE VIII. AMALYSIS OF VARIANCE OF ENVIRGMMENTAL FACTORS AFFECTING ADG AND GRADE OF
ANGUS BULLS AND HEIFERS

Bulls e Belifers

e SOBECE, ¥ MS(ADG) _ MS(Grade) D MS(ADG) __ MS(Grede)
Herds 18 .82%w 24. 40 36 2.32w 63. 40w
Postweaning Mansgement 1 LD 3.32 2 .65 11.82%%
Age of Dam 2 83w 2.46 3 Sl 845w
Years 11 27w 10. 49w 12 A7 15. 24w
Age of Animal & 82w .49 3 121w 1.73
Prevesning Management 1 .06 .08 1 .07 5.83

Treveaning y ;‘;:?::;? 1 .19% .08

yreweadlnd g vesra 11 A7 2.02% 12 OT*% 2.87
Error 1448 .039 1.01 2147 .027 1.89

*P¢.05

P (.01

16



TABLE IX, ANALYSIS OF VARIANCE OF ENVIROMMENTAL FACTORS AFFECTING ADG AND GRADE OF
HEREFORD BULLS AND HEIFERS

Bulls e Beifexs

_Source ¥ MS (ADG) M5 (Cyrade) ¥ MS (ADG) MS(Crade)
Herds 20 . O4th 18, 264w 22 678 42. 60w
Postwesning Management 1 1.38% 6.25%k 2 .81%n 1.05
Age of Dam 2 92%% 2.45 3 .10 3.80
Years 12 27k 14.61%% 12 18wk 3,720
sge of Animal 2 120 3, 96w 3 28%% .37
Preveaning Management 1 .25% .63 1 .10% 2.20

;’:zm X Years 12 1w 3.65%8

Error 1250 .048 1.03 1346 .029 1.78
*P< .05

*p<, 01

41



53

TABLE X. INTERACTION EFFECTS ON ADG AND GRADE OF ANGUS
BULLS AND HEIFERS

Bulls
Intergction ARG
Year x Postweaning Management -
Month of Birth x Postweaning Mgnagement -
Age of Dam x Prewesning Management -
Age of Dam x Yeasr -
Age of Animal x Postweaning Management -
Prewveaning Management x Postweaning Management *
Year x Preweaning Management i
Hepfexs
Interaction ADG
Year x Preweaning Manasgement bid
Age of Animal x Postweaning Management -

Preveaning Management x Postweaning anagement -

*P<.05
np<, 01
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TABLE XI. INTERACTION EFFECTS ON ADG AND GRADE OF HEREFORD

BULLS AND HEIFERS

Bulls
Interaction
Prevesning Mansgement x Postweaning Management
Year x Preweaning Management
Herd x Postvweaning Msnagement
Age of Animgl x Preweaning Management

Age of Animsl x Postweasning Management

Heifers
Intersction
Year x Preweaning Management
Month of Birth x Poatweaning Management
Preveaning Management x Postweaning Management
Age of Animal x Postweaning Msnsgement
Month of Birth x Preweaning Management

Age of Animal x Preweaning Management

"p<,.01

ADG

graga
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ENVIRONMENTAL FACTORS AFFECTING CONTINUOUS GROWTH
AND YEARLINC TYPE IN BEEF CATTLE

by Gary Andrev Waugh

Abstract

The objective of this study was to estimate the magnitude of the
major environmental factors thst affect growth rate and grade of
yearling beef cattle and to obtain correction factors for their
effects. Four breed-sex groups consisting of 1,498 Angus bulls,

2,217 Angus heifers, 1,289 Hereford bulls, and 1,402 Hereford heifers
were analyzed separately by least squares methods. The environmentsl
factors of herd, year, age of dam, month of birth, age of aniwmal, pre-
and postweaning menegement practice, and selected intersctions were
treated ags independent variables, whereas ADG and grade were the
dependent varisbles. All of the independent varishles except month
of birth and preveaning mansgement practice significantly affected the
growth rate of Angus cettle and all except month of birth significently
affected the growth rate of Hereford cattle., Growth rate increaged
with age of dsn and level of nutrition and decreased with age of
animals on test. Creep feeding as calves significantly affected

the lifetime gains of yearling Hereford cattle but not of Angus cattle
nor the yearling grades in any of the breed-sex groups. In general,
the envirommental factors studied had a much smaller effect on grade

than on growth of yearling cattle.
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