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ABSTRACT
An~investigation was carried out to examine trends in
'lactation performance and fac:ors influencing milk traits
and calf weaning weight emong*fange beef cattle. ‘ .

Cows representing four beef and dairy-beef breeds ‘and
iines from the University of Alberta beef herds ranging in
age from 2 to 10 years of age were used in the study. June
and September measurements of milk and constituent
percentages were taken on 206 and 242 cows in 1976 and 1977
respeétively. *

Age and breed of dam, and age and sex of calf wefe.
recorded. Other variebles examined were cow weight changes
during gestation and lactation and birthweights, weaning
weights and preweaning ADG of their calves.

Milk variabies and calf weaning weights were the traits
studied. |

'In Chapter I the lactation performance of the four
breed groups of dams was-.examined. Results 1nd1cated that
crossbred cows w1th dairy breed ancestry yielded more milk
_ and were more per51stent than a purebred traditional beef
breed.

Trends between breeds for constituent gercenfage
produetion were less noticeable althou?h the dairy
crossbreds tended to produce less buttérfat% than the
pﬁrebreds._ |

In Chapter II factors Influencing -milk and censtituent

4

'yields were investigated using the mul&iple regression
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(
technigue in Chapter I1. Stepwise regr;ssions involving age
and breed of dam accounted for between 34.0% and 44.0% of
:;the variance in any of the milk or constituent yields.

‘ Full and géstricted regression‘moatls alléwed the
introduction of independent variables after adjusting for
age and breed of dam effects. C;if preweaning ADG showed a’
high association with milk yield'variables. Othexr factors
such as calf birthweight and cow weight changes however did
not account for a significant proportion of thg variance in 
any one milk or constituent yield variable.

E@éause associations and correlations between milk
yield'ana calf ADG were-s%gnifiéant but pn}y moderate;y“
high, all factors influencing weaning weighté of range

¥

calves were examined in Chapter III. Regression analysis
indicated that aéé and breed of dam effects acéounted for an
ayeragé of 47% of‘fhe‘Variance in'ca;f weaning weight. When
aée and breed of dam were not considered, milk or
constituent yieids accounted for approximately 40% of
weahing weight variahce. ﬁowever, milk variables still
accounted for up to 10%.of the variance after accounting for
“the effects of agé and breed of dam.

Calf birthweight and cow weight changes had minor
effects on caif weanin? wejght.

As a gignificant proportion of the variancé in weaning -
weight waslaccounted for by milk variableé, which in turn '

are largely a reflection of the breed of dam, it was.

‘concluded that sklection fer increased lactation performance

vi
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and the introduction of dairy breeds into the breeding
program of a beef herd can effect me&ningful increases in

the weights of calves weaned.

vii
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I. LACTATION PERFORMANCE OF RANGE BEEF AND DAIRY-BEEF COWS

A. INTRODUCTION

The effect of milk'yield on preweaning growth response
of range céttle has been reported extensively (Long, 1980).
Studies have indicated that measurements of hilk yield and
milk constituents of beef cows may serve as useful
predictors of calf growth (Gleddie and Berg, 1968; Bluntzer
and Sims, 1976). However, few workers have examined
differences in 1actati§n performance among various breeds of
beef and dairy-beef cattle. Gaskins and Anderson (1980)
suggest that knowledge of beef lactatioﬁ trends may “provide
information on changing energj requirements involved in bofh
cropﬂing and herd management decisid;s.'Such comparisons hay
also be useful as predictors of variation between breeds in
levels of total energy consumption by calves, which in turn
poséibly affect growth response of suckling calves. |

Selection criteria in dairy programs have empha§&zed-.
total milk volume and persisteﬁcy_r;;her'than cqnspituent
percentage production (Schmidt, 1971).‘Based ;n the
foregoing and the negative correlation thatlexists;betwéen
. milk yield and constituent percentages (Preston ahd Willis,
1974), it is expected that beef cows with dairy,backgrounds
may produce ‘a lower percentage of tbtal solids than
traditional beef brégﬂs.

As with'dairy cattle, lifetime performance of beef cows

'is an important criterion ‘of production, yet few

U



experimental regimes with Qroups of various breeds have been
maintained over several breeding seasons for 6b$ervatiohs
(Richardson et al., 1977). According to Bluntzer. and Sims
(1976) quantifying milk production could help to determine
the most efficient types of cow-calf units for utilizing and
converting range forage into high-protein human foods. |

~Some authors (Rutledge et al., 1970) contend that mil&\

~
A

/Quantity rather than quality is more important for beef
calves. However, to daté there is little information
concerning the constituent percentage differences between
breeds of range cattle: |

The purpose of this studf was to determine the levels
of milk yield and milk constituent percentagés and to
examine the seasonal variation in lactation traits of four

lines or breeds of range beef and dairy-begf cows. The

inter-relationships of milk variables were also examined.

B. MATERIALS MD METHODS

fhe breeding plan and general management of the herd
have been described in detail by Beré (1978). Cows for
breeding purboses have been maintained on native‘shortgrass
range throughout Ehe*year with suppleméntary feed provided
during the winter, Generally the policy of winter feeding is
to provide the minimum, unt of energy consistent WIth
reasonable herd healﬂh ﬁ‘snmmary of the December to March
winter feeding plan from 1%?3 to 1975 is provided by Berg

-

(1975).
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First-calf heifers were fed to gain a moderate amount "
of weight over winter (10 to 20 Kg) prior to calving. Older
cows were fed to ma1nta1n their precalving weight dur1ng
gestation. He1fers were first bred in July and August to
calve as two-year olds. All cows and heifers two years of
age and older failing to calve each year were culled.
First-calf héifers-calVed in a semi-enclosed feg?lot area
while all othef cows calved on open range. Calv;s were born
- in April and May and remained with their dams with no creep
feed. Calves of cows used in this study wefe weaned in the
first Qeek of October, averaging 156 and 158 days of age in
1976 and 1977 respectively.

Winter temperatures from October to March for 1975 to
1976 averaged -6°c and -5°c respectively. The winter of
. 1976-1977 was relatively mild with 29 day;\below -18°¢
compared with 49 days in 1975-1976. Summer precipifation,
measured from Apri; to October, waslsimilar for both years,
averaging approiiﬁately 32.0 cm. However, in 1976 the
heavjest_réinfalliwas in June and.July compared with early
May in 1977. Pasture conditions were the;efore slightly less
favorable in 1977.

. Exper1ments relatlng milk production and co; s1ée to ,
eff1c1ency and.growth rate were conducted from 1964 through
1966 at the University of Alberta Research Ranch in
Klvsella, Alberta (Pesch1era, 1966; Gleddie and ‘Berg, 1968).
« Relationships between milk y1elds and calf weaning weight'

were also studied. The lactation performance of purebred
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Herefords was compared with that of various breed crosses of
Charolais, Anqus and Galloway cows.

The cows were from the.experimental,beef hgrd at The
University of Alberta Research Ranch in Kinsella, and
represented Hereford (HE), Beef-Synthetic (SY), Dairy-Beef
(DB) and Dairy-Synthetic (DS) breed groups. The HE group is
a purebred population open to artificial insemination from
superior industry bulls selected on the basis of performance
or progeny tests. The SY population, established in 1960, is
predominantly a cgmpoéite;of Charolais, Angus and Galloway
breeding. The DB is a crossbred group resulting from mating
HE and SY éows to purebred dairy breed ghlls._The DS line
was begun in 196? and is a composite of approximately 30%
Holstein, 30% Brown Swiss and the rest traditional beef

[

breeds (Berg, 1975).

A mi}king experiment éimiiar t® the one conducted from
1964 to 1966 (Gleddie, 1968) was rebeated in 1976 and 1977.
Measurements of milk were taken over 4 days €ach in June and
September at an average of 44 and 130 days in lactation.
Data were recorded over a two-year period for June and
September averages of daily yields of milk and constituént
percentages of butterfat (BF), protein (PROT) and lactose
(LACT) for 448 animals. Cow-age and breed were also .
recorded.

The.methqd of milking was similar to that outlined by

Jeffefy and Berg (1971) using oxytocin and teat .tubes for

manual removal of milk. No machine or hand milking was
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iqgolved. Milking commenced at 7am immediately following
separation of the cows and calves. Cows were restrained in a
commercial stock squeeze and milk letdown was induced using
an fntrajugular‘injection of 20 International Units of
oxytocin. Teat tubes were inserted into all quarters and
milk flow began within 15 seéonds following injection. No
further oxytocin injections were admihistered as residual
milk following a second injection in a trial sample of 30
cows was negligible. Cows gxhibiting ;astitis in any quarter
were not milked. Six hours later the same procedure was
repeated and the milk weighed.

The 6-hour milk yield was multiplied by the interval in
minutes between the two milkings to estimaté 24-hour milk
yield assuming a constant rate of milk secretion. Samples
from each cow were collected and 5 grams of Potassium
Dichromate were édded as a preservative. Samples were
analyzed at the Alberta Provincial Central Milk Testing
Laboratory for percent,buttérfat using an Infr;-Red Milk
" Analyzer. Protein percent waa’@etermined using the Kjeldahl
Method as outlineé by Bradstreet (1965). Solids—notffst
(SNF) perceﬁt was determined using the Golding Bead Test
outlined by Golding (1964). Lactose percent was then

-

estimated by subtracting protein percent from SNF percent.

~ .
Results for lactose percent may therefore be slightly higher
than average values as the small proportion of ash content

woﬁld be ineluded .in the_calculatidns.



| In 1976 the experiment involved a total of 20§ cows
consisting of 45 HE, 102 SY, 26 bB and 33 DS. In-1977 a
total of 242 cows were involved comprising 58 HE, 123 sY, 33
DB and 28 DS. Although appreximately two-thirds of the cows
tested in 1977 haa:been included in the milking experiment
the previous summer, for statistical analyses cows in one
yYear were considered to be different from cows in the other
‘year. Cows ranged in age from'2 to 10 years.

Owing to the large number of available SY cows, random
selection was made in this line from lactating dams nursing
their own calves while all available dams from the HE, DB
and DS groups were used.

Statistical Analyses

Least squares analyses of cbvariance for unequal
subclass numbers (Meﬂlenbachér, 1978) were computed with the
effects of breed.of dam, age of dam, breed x age of dém
interaction and sex of calf as soMrces of variation, and age
of calf as a'c6variate.» ™ .

Levels for the main effects were:

1. Breed of dam (B) classified as HE, SY, DB and DS;

2. Age of dam (A) classified as 2, 3, 4 and mature (over 4 0
years of age); ‘

3. Sex of calf (S) classified as male and female;

4. Calf age (CA), the covariate was recorded ;s days of
age. |
Least squares constants for A, B, A x B and S were

computed and used to calculate least squares means for milk



variable averages of June, September and overall averages of
milk yield, BFX;'PROTx and LACTY in the followiné model:

MVijkl = u + Ai + Bj + ABij + Sk + blXijkl + eijkl
where MVijkl = adjusted milk variable of the ith age of dam,
jth breed of dam and kth sex of calf.

u = overall population mean for x=0.

Ai = effect of the ith age of dam.

Bj = effect of the jth breed of dam.

ABij = effect of the intdfaction ,of the ith age of dam
and jth breed of dam. .‘

Sk = effect of the kth sex of ¢alf. ¢

blxXijkl = partial regression of the lth milk variable on
the age of calf. |

eijkl = random error.

Bonferroni's t-statistic as outlined'by Kirk (1968) was
used to test differences between individual means when
significant differences were established by least squares
analysis. ' .

. Phenotypic correlations were computed over all the data
sets. \
Measurement of Milk Yield Using Oxytociﬁ

Studies“involving measurements of lactation in range
cattle are limited primarily because of technical
difficultses involved in milk removal (Richardson et al.,
1977). Furthermore there exists some controversy as to
whether milk taken from range cows provides a good estimate

of either the expression of breed potential or individual
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dam capacity for milk production.

Several experiments have been conducted to determine
the efficacy of using exogenqué’oxytocinfto estimate milk
yield or calf ingestion. Sibaja and Schmidt (1975) found
that injection of oxytocin (40 U.S.P.) did not interfere
with normal milk ejection, However, Schwﬁlst et al., (1966)
noted that whereas oxyfocin did not significantly aécht
milk composition, its consistent administration tended to
result in higher milk consumption by thé calf and an
increase in total milk proégction from the second to fifth
months of lactation. Whereas Thompson et al., (1973) found
that amounts of residual milk were highly variable among
Holsteins in mid-lactation, Schwulst et al., found that
average residual milk declined from 15% of the total in the
first 2 to 3 weeks to 6% of total yield at any given
milking. These results are similaf to the'9 to 10X residual
milk following suckling in the first months of lactation
with Herefords as observed by Bluntzer and Sims (1976) but
differ with the 25% residual observed by Thompson et al.,
(1973). These workers reported that a 20 I.U. dose of:..
oxytocin was required in Holsteins in mid-lactation toﬂ
‘relebse 75% of total milk contained. Hanjra et al., (1977)
noted that the differences in residual milk between 10 1.0.
and 20 I:U. injections in lactating buffa;o were not
significant. Hanjra et al., collected from 0.79 fo 5.56 Kg

¢
per week of residual. milk,



Hall (1971) reported that when oxytocin was 1n3ected
‘eveny twosweeks carves began tak1ng all of the available
milk by the 10th veek. %Ey the 16th no residual ‘milk was
obtaxned Hall suggested .therefore that the maximum demand
of the calf” co1nc1des w1th ‘total mxlk decllne Accord1ng to
Slbaja and Schmbdt (19%5) 1t is generally accepted that

\1\ v

adm1n1strat16n of oxytdC1n in the f1rst 5 weeks post-partum

wal not be a true measure of calf 1ngest1on

\It is not clear whether the large variability in
B

residual milk percentages of total milk is due to breed
differences in hormone levels or due to differences in(
ehperimental methods.‘According to literature reviewed-by
Hart et'al., (1975), some authors. found significantly higher
levels of growth hormones and non esterified fatty ac1ds,
but lower concentrations’ of prolact1n, 1nsu11n and glucose
in the c1rculat1on of dq1ry cows compared with beef tows.
However, Conie (1976) reported no significant differences in
‘prolactin levels betweén.Frelsians and Hereford x Sussex
throhghout lactation. | '

In the present study, a small number of.cows'were given
-additional injections of oxytocin:approximately 15 minutes
after the completion of.the initial milk‘letdonn. Negligible
amounts of milk were collected but were not weighed. It was
aadﬂzzd that milk extracted using the single 20 1I. U

»1n3ectlon served as an approx1mat1on of the 6- hour m11k

yield of the dam.
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It is likely in this experiment that June milk yields
extracted at approximately 44 days of lactation will
represent a smaller proportion of total milk contained but
will be greater than ‘the amount ingested by the calf.
Although early yields may not correspond as directly to calf
ingestion; they may reflect more accurately the inherent
gengtic potential of the milk yield capacity of the dam.
However, by September at an average of 130 daysﬂ individual

.milk yields will more probably correspohd to levels of calf

?

ingestion.

C. RESULTS AND DISCUSSION

Average Milk Yields

Least square means and standard errors of average daily
milk yialds by breed and breed-age groups of dam are
presented in Table I.1 for 1976 and 1977. The averages for
24-hour milk yields in 1976 and 1977 were'respectively 6.9¢
0.1 and 7.1t 0.1 Kg/day over‘all breed and age groups
examined, ranging from 4,5%0.3 ké/day for 2~year old HE dams
in 1977 to 9.3%0.4 Kg/day for mature DS dams in 1976. The
difference between the 1976 and 1977 yields was significant
and may be attributed to va;iation in weather conditions.
The 1976 data showed an unexpected low production for DB
dams which’was'possibly’biased'by the low yield for the

. single mature DB obser#ation;
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Breed of Dam Differench

" The average values for HEvand SY of 5.8 and 6.9 Kg/day
respectively are within the range reported by Gleddie and
Berg (1968), Hall (1971) and=hicol (1976) for traditional
beef breeds (Table I1.2) but are higher than yields of
Herefords no{ed by Kress and Anderson (1974).

Average daily milk yields for the.two dairy groups we?e
"B?é and 8.0 Kg/day for DB and‘f;S and 7.7 Kg/day for DS in
each year respectively. These valuee'*ae considerably loﬁer
than the 14,0 and 19.0 Kg/day avefages of commercial dairy
eows including Jersey, Ayrshi:e,nHolstein and Brown Swiss
(Schhidt, 1971; Preston and Willis, 1974; Cerbulis ahd
'Farrell, 1975) (Table 1.2).

Table I.3 presents the analfses of-covarience of
average daily milk yields with calf age as the covariate.
The F values indicate that the effects of both breed and age
of dam accounted for a eignificant (P<0.01) source of
variation in average milk yield for both years, similah to
results reported by Gaskins and Anderson (1980).

As 1llustrated in Flgure I.1 the DS yielded more milk
than other breeds in 1976. However, DS ylelds in 1977 were
not 51gn1f1can£ly different from yields of DB cows (Table
I.1). Although it is likely that fhe single low yield
recorded for the DB mature dam qn 1976 b1ased the breed
average for the DB group, it 1§ not clear whether the DB and
DS have the same genetlc potent1al for milk production. The

breeding background of the DS'(approximately one-third
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Holsteid, one-third Brown Swiss and the remainder,
traditional beef breeds), would\suggest that calf suckling
does not promote the full expression of the genetic ]
potential of the dam. . |

Both the SY and DB groups produced approximately 1.0
a?d 1.5 Kg/day more than HE cows in 1976 and 1977
réspect1vgly, while the DS breed group yielded 2.2 and 1.8
Kg/day more than the HE respectively each year.

Results vary among reports. Marshall et al., }1976)
found that reciprocal crosseé of Angus and Charolaié cows
milked less than Angus purebreds, while Hall (1971) and
McGinty and Frer1chs (1971) reported higher yields for
Charolais and Brown Swiss-Hereford crossbreds than purebred
Herefords respectively. Deutscher and Whiteman (1971) fou;d
that 2-year old Angus-Holstein crossbréds produced from 0.9
to 2.7 Kg more milk daily‘than purebred Angus cows, Similar
' breed d1fferences were reported by Gleddie and Berg (1968),
Wilson et aI (1971), Rutledge et al. »(1971), Notter
(1976) and Gaskins and Anderson (1980); suggesting that in
general the average daily milk yield tends ta increase wiﬁh
the proportion of dalry breeding. Cruikshank et al (1976)
reported a 3- fold increase in the average annual income from
the weaned calf and milk produced by var;ous Friesian-beef
crosses compared to purebred beef cows under range
conditions.

It is not clear from results in this study whether_

differences in yields between the beef and dairy types are
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due to the specific contribution of the ahcestral
backgrounds of the DS (Holstein, Brown Swiss and other) or
whether the higher yieldé for all the crossbreds are due to
heterotic effects of créssbreeding.

Age of Dam Differences

Least squares means of average daily milk yield by age
of dam groups (Table I.1) are illustrated in Figu;e I.2.
»Averaged over both yearé they were 6.1, 7.0, 7.5 and 7.5
Kg/day for all 2, 3, 4-yeaf old and mature dams
resbectively. Yearly differénces between 1976 and 1977 were
significant only for the 3-year olds (P<0.01).

Mature .dams tended to yield significantly (P<0.01) more
than 2- and 3-year olds although differences between 4-year.
olds and mature cows were not significant in either year
"(Table I.1). In 19%6 3-year olds yielded approximately 0.4
Kg/day more than 2-year olds; 4-year olds produced 0.9
Kg/day more than 3-year olds and 0.4 Kg/day more than mature
cows. In 1977 however, 3-year olds produced 1.2 Kg/day more
than 2-year olds and only‘0.2_Kg léss than the daily yield
of 4-year olds. Mature cows produced an averaged of 0.5
Kg/day more than 4-year olds. .

The 1977 results are more nearly similar to data in
published material than to the 1976 results. Gaskins and
Anderson (1980)vnoted that there was a positive.linear treﬁd
(b=1.0 Kg/year) in Qaily milk prodﬁction as age of cow

‘increased from two to four years.
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Schmidt (1971) noted that for dairy cattle, more milk
is produced with an increase in age épe to the increased
-body weight including weight of the reproductive and
digestive tract. Schmidt found that a 45.5 Kg increase in
body weight was associated with ap ;;creasebof 195.5 Kg
total ﬁilk-in a 310-day lactation. When body weight Qas héld
constant however, an increase in milk independentqpﬁgbody
wéight was expected until maturity. Ramirez and Pd?‘e‘f1976)
reported a negative correlation between cow body wei;;t and
total milk yield, yet concluded that the first, second and
third lactation number affected yield. Rutledée et al.,
(1970, 1971) reported quadratic effects of age of dam on
milk yielgd in Hefefords with a maximum of 8.4 yéars, while
Nottervk1976) found that average milk yield for 4+year old
Herefords was 25% greater than for 3-~year olds.

Christensen et al., (1973) .found that age at first and
égcohd calving had-more significant influences on'yield than
overali age effects alone. Nevilléfet al., (1974) suggested
that although milk yield increased for cows up to six.years
of agé before reaching a plateau, lactét;on number may
influence milk production as much as age of dam at calving.
~However, it is possible that in studies by both Neville et
al., (1974) and Ramfréz and Porte (1976), the lactation
numﬁéf is largely confounded by the age of dam effect.
Seasonal Variation inrnilk Yields

Lactation curves for Holstein cows based on 305-day

lactations (Schmidt, 1971) compared with those for various
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traditional beef breeds (Gleddie, 1968; Hall, 1971 and
Gaskins and Anderson, 1980) are illustrated in Figure 1I.3.
Milk yield for Holsteins peaks at about 3 to 6 weeks before
remaining constant according to Schmidt (1971). Schmidt
contends that pregnancy inhibits milk secretion by the 7th
or Bth month of lactation when there is a sudden decline in
milk. Ramirez and Porte (1976) and Wood (1972) found
additional peaks corresponding to periods of flushes of
grass growth or during periods e; feeding silage when
indoors, but the usual trend fof dairy cattle is as outlined
by Schmidt (1971). .
It is generally thought that beef dams peak at about 4
~weeks, ‘but whether this is a breed difference between beef
and dairy cows, confounded by the effect of calf suckling
compared to regular machlne mllklng, 6r simply due to
differences in methods of measurement is not known. For
example, Kress and Anderson (1974) found maximum production
in 4- and 5-year old Herefords at 20 days (7.3 Kg/day) using
the calf weigh-suekle-weigh method for measuring calf
ihgestion or milk production of the dam. However,‘Totusek‘et
al., (1973) found that when beef calves were weighed before
and after suckling, the~lactation curve for beef cows was
more nearly similar to the déiry, peaking at 7 compared to 4
weeks'with hand-milking. Neidhardt (1979)'end Ramirez‘and
Porte (1976) found a similar peak in the second month of
lactation among Brahman and Hereford cows respectively on

range in Chile and Venezuela using the weigh-suckle-weigh
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method.

Based on the foregoing, it is possible that the method
of measurement might shift the milk yield curve. Klett et
al., (1965) suggested that the range beef lactation curve is
probably more flexible than that of dairy cows due to*
greater flexibility in milk productioh response to changing
feed conditions. Deutscher and Whiteman (1971) observed that
milk production curves of Anéus-Holstein crossbreds on range
paralleled range feed conditions.

Gleddié (1968) reported a decline in milk of various
beef breeds from the first to fifth month (Figure 1.3) wﬁich
is different than dairy breeds with a rise from the first to
ihe sécond month of lactation. He contended that the
difference was due to the calf suckling effect. Hall (1971)
noted a similar pattern, except that the Herefords he
ﬁexamjned exhibited an initial high level which was lower
than the?maximuh\peak, follgwgd by a sudden drop between 25
to 40.days, then a rapid decline (Figure 1:3).,T6tusek et
al., (1973) suggested that variation in estimates of_hilh
yield within the first 30 days post-partum of Hereford,
Angus and Shorthorn cows was indicative of limited calf
capacity,.yhile greater variatibn later was due to
individual cow differences in persistency. |

It is clear that based on publlshed reports, no
spec1f1c trend‘fpr beef cow lactation curves has been

established. Gaskins and Anderson (1980) noted that

lactation curves measured for Jersey, Angus, Hereford and
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Simmental crossbreds were generally curvilinear througﬁoﬁl

lactation: out were more convex for cows which had higher

ﬁilk produotion - (ie§ the 3~ and 4-year olds and the Jersey
ngus and Simmental x Angus cows) and were»more'linear for:

‘cows with lower milk pfoduction.

June and September Mxlk Yields _

Analyses of covariance for average June and September
o milk yields are presented in Table 1.4. The effect of breed
of ‘dam accounted for a highly significant (P<0.001) source
of variance in June and_ﬁeptember milk yieldé,each year:
This effeot is illustrated in Figure I.4.

Tables I.5 and 1.6 show the least~squares means of ‘June
and September_milk'yield-averages for each year by age and _
breed of damiABetween'breeds, trends for June.;nd-September
yields vere similar fo those for the overall'averaoe daily
milk yields. o ) : . a :

In 1976,dJuoe yields were eignificantly higher (P<0.QJ)
for the D§ l1ne,‘av%raglng 1.9, 0.9 and 1.4 Kg/day more than
HE SY and DS groupglrespectxvély. In June of 1977 however,
differences between the SY, DB and DS groups were not
significant although these breeds y1elded an avérage of 1.3
Kg/day more than HE dams. ﬂ ’ -

September yields were s1gn1f1cantly (P<0.01) lower than

N

~June y1e1ds each\year for all breeds.'
Dairy- Synthetlc covs produced approx1mately 2.9, 1.1

and 0.9 Kg/day more in September than the HE 'SY and DB cowus

respect1vely. ?
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' Figure I.4 June and September milk yields by breed of dam,
Kinsella 1976-1977 o o
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Between ages, (Tables 1.5 and 1.6) mature dams tended
%o yield more than dams under 5 yeafs of age in both milking
periods, although differences were not always s1gn1f1cant

As measurements of milk varxables were taken only in "
June and September, no lactatlon curves were extrapolated
and‘prediction of trends was'difficult. Figure'1.4
illustrates the total differences between the two periéds.
The DB and DS dams demonstrated the highest persistency with
total yields.declining between' 1.0 and 1.5 Kg between June
and September. The HE dams were least persistent, averaging
2.5 Kg decreases each year between June and September.

Notter (1976) found siénificant breed differences
between milk yields measured in beef cattle during all but
the last month of laetation (176 days). In addition, the
‘'increase in persistency was inVefsély proportional te
average milk yields measured from 121 to 176 days. This
trend was noted for all but.the low-~yielding Charolais.

It js_difficult to ascertain whether there are marked
‘breed differences in lactation curve trends between peef and
geiry types on ranée and if tﬁe differences in milk yields
between HE and dairy types on range is always more
noticeable at the end of the lactation. It 1s possible that J
the da1ry beef cows in thls study vere more persistent due
to selection for 10-month lactations in their dairy breeding

backgrounds, and because of greater stimulus due to the

genotype of the calf.
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Differences in per51stency between beef and dairy types
" may also be due to the fact that the genetic potent1a1 of
dairy cows is more clearly expressed because of the method
of milk removal. The high and consistent demand placed on
dairy cows for 305-day lactations as compared with the
relatlvely nom1na1 demand placed on beef cows suckllng their
calves may account for the d1fferences in trends. The
genetic potential of even the hlgh producing older
dairy-beef crossb:eds in this study was nqt fully expressed,
- as measured with respect to milk yields. It is possible'that
the drop in persistency for all nursing cows becomes more
‘debendent upon the individual cows' responses to suckling,
rather than strictly a reflection of breed.

Age of dam alse:accounted for a significant (P<0.05)-
source of variance in Jnne and September milk yields (Table
I. 4) As shown in Tables 1.5 and ‘1.6, among age groups
mature anlmals tended to yield more in both June and
September. than dams under 5 years of age, although
d1fferences were not always 51gn1f1cant.‘The results in tnis
study indicate no consistent pattern for persisbency trends
for dam's age among range beef cattle.

Constituent Bercentages

Average constituent percentages for traditional dairy
and beef breeds are shown in Table I 7. Accord1ng to Schmidt.
(1971) although there is a large varlatlon in comp051t10n
betqeen breeds of dairy cattle, lactose and mineral content.

are nbt as varlable and are not affected not1ceably ny
\,./’\'
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selection for milk yield. Various pépor;s however (Schmidt,
1971; Christensen et al., 1973 and Gaunt, 1973) note that
butterfat, protein and solids-nét-fat Rercentages decrease
with an increase in milk yield due to a negative correlation
between these comppnents and milk yield. | ‘ ..

Some workers (Gleddie, 1968 and Hall, 1971) report that
beef cows ﬁend tb pro u;e more total solids, but mﬁch of the
data ié incomplete. |

Tables 1.8, 1.9 and I.10 present the least squares -
means and standard errors of average.cohstituént percentages
of BF, PROT and LACT for 1976 and 1977. The differences

N

+3 . _ : _
between years for each constituent percentage for all cows
were significant (P<0.05).
Results are within the range reported in the literature

for protein, but tend to be higher than the value for BF%

"and total solids reported by Neidhart et al., (1979).

Butterfaf‘ o .
The BF% tended to be greater in 1977 than in 1976;
differences were not as large for PROT% and LACT% between

~

years. L : P
BF% exhibited-a greater range than PROT or_LACT%, frdm
4.05:0.42 for 4-year old DB cows in 1976 to 5.32:0.60% for
the single mature‘éow in 1976. However, as the small sample
sizé.of mature DB animals resulted/in'large standard errors,
the BF% ragge may be more aééurately illustfated by the SY
group, which exhibited a range 6: from 4.27+0.19% in‘1976;to

5.3£0.30% in 1977.
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Pfotein

PROT% ranged from an average of 3.26% for DB and DS
4-year olds in both years to 3.90% for the single DB cow in
1976.

Lactose 7

LACTY ranged from 4.94% for the 3-year old DS in 1977
to an average of 5.67% for the HE and SY 2-year olds in
1976.

Effect of Breed of Dam on Consfituent Pgrcentages

‘Analyses of tovariance of averlge.constituent
percentages (Table I.11) show that the effect of breed
accounted for a highly significant sourée of variation
(P<0.001) only for the 1977 LACT%. Differences between all
breeds for'BF% and PROTX were not significant (P>0.05) as
indicated in Tables 1.8-10, although generally the HE tended
to éroduce ‘the highest BF% each year.

Breed differences for PROTY% were negligible. For LACTY
however,'HE and SY produced significantly (P<0.05) more than
DB and DS groups. - i

As noted, BF% values for the dairy crossbreds in this
study were higher than thbSe reported in the literature.

'Because dairy selection programs have ushally emphasized
milk volume rather than cbn§ti£uéht content (Cerbulis and
Farrell, t975) BF% may either be a reflection of bre:d
effect or'an effect of the suckling or milking regime.

\;}hristensen et al., (1973) found that BF content was less

// affected‘by environmental factors like calving interval and
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heré average than either milk or BF yields. As these dairy
types in the present study were all crossbreds, the BF
coﬁteht may also be affeEted by crossbreeding or may be a
factor'cdnfouﬁded'with the method of milk removal.

. Most published reports (Schmidt, 1971;.Gaﬁnt, 1973 and
. Preston and Willis, 197¢"60nc1uded that milk and BF yields
_are t;aits with low heritabilitieé’ofubetween 0.2 and 0.3,
although Tong et al., (1977)JCa1culated heritabilities {or
mili and BF yields of up to 0.5. While crossing results in
heterosis for traits oﬁ'low heritability like milk
production, the heritability of constituent percentages is
generally highér (Preston and-Willis, 1974). There‘is
probably a comb1ﬂatlon of factors 1nvolved that 1n£1uence

the BF content of milk and further investigation is

Nd

SR
requ1red. ) N SR A

tffect of Age of Dam

The effect of age of dam accounted for a 51gn1f1cant‘

L]

(P<0.01) source of variation only for 1976 BF% (Table I.11)4
As'ehdwn'in Tables 3.8-10, meﬁure dams yielded significant}y
(P<0 01) more BF% than other age gﬁoups. Gegerally, there ’
were no marked age trends for the other constituent
percentages of PROT and LACT

“ Whereas Chr1stensen et al., (1973) found that BF¥ was
not con51derably 1nf1uenced by exther age of dam or calvzng
1nterval Schmidt (1971) noted 0. 2 and 0.4 unit decreases in
JbutterfatX from the fzrst to fzfth 1actat1on, but a

negligible change in protein with increasing age.
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June and September Constituent Percentages»and Seasonal
variation '
As illustrated in Figure 1.5, for dairy cows the

negative relationship between milk yield and-component
percentages results in curves for component percentages that
are 1nverqely proportlonal to those of milk (Schmidt, 19?1-
Christensentet al.; i973; Preston\and Willis, 1974, and
Cerbulis and Farrell, 1975). Aceording to Schmidt (1971)
this may be due to the fact that butterfat, protein and
solids-not-fat percentages are high in colostrum in tne
first part of the lactation. He suggested that the prdtein
andrsollds not-fat percentages rise around the sixth mq?th
of lactation due to the possible hormonal effects of
.pregnancy because if the cow is pregnant, these levels tend

™

- - to remain constant.

~

Lactose pefcent, accordihg to Schmidt (1971) is low in -

colostrum, but usually increases to a %igh level at the

v

. start of lactation and exhibits a small decline near the
‘_' end.. - g N

a4 Trends for seasonal var1at1on of const;tuents are shown
| for Herefords, Angus, Galloway and crossbreds of the same
breed compos1t1on (Figure 1.5) (Gleddie and Berg, 1968'.
1-lall 1971). Gleddie and Berg reported an increase in BF%

from the beginning of lactation, first measured at 35 days,

N\\’/

> fodlowed by a sharp increase at the end of 155 days.

Seasonal fluctuations were small for protein. The total

'solids and SNF% decreased to the second month and then
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increased gradually,‘more nearly similar to the dairy
breeds. .

It may be possible that differences noted in seasonal
fluctuations for constituents maf be attributed to the
_variation in times of measurement during the lactation. For
example, the beef cows in Gleddie's experiment may have been
first measured after the initial peak in milk yield. On the
other hand, Gleddie (1968) reported a small but positive
correiation coefficient between milk yield and BF¥, contrary
to- results noted in most published reports, which might
account for the differences in patterns. In another study
conducted in Rhodesia, Richardson et al., (1977) found that b
BFY% gncreased signfieantly at 5 weeks post-partum during the
peak yields. These workers suggested that the BF% increase
was related to a correspondzng increase in cow welght

Based on the foregoing, there seem to be no consistent

trends for seasonal variation in constituent percentages for

beef cattle.

-

" Results taken erm the present etudy.are illustrated in
‘Flgure 1.6 averaged across breeds. i K
Least squares means and standard errors of June and

September cpnst1tuent percentages are presented 1n Tables

.12 through 1.17. leferences between the two per1ods for
all constltuents were s1gn1f1cantly (P<0. 01) higher for
September when averaged across all breeds. As illustrated in
Figure I.6 BF% consistehtly had the Righest increases,

averaging 0.41 between periods over both years. Protein %
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changed less noticeably, increasing by 0.22 units. Lactose %
increased by 0.75 in 1976 but by only 0.17 in 1977. The 1977
results are comparable to trends reported by Schmidt (1971).

For breed-age categories (Tables 1.12-17), there was no
consistent trend for variation in components. Protein and
lactose % increases were significant for most breeds.
Although some age differences for PROTY were also

demonstrated, no specific trends for seasonal variation

“could be determined Wi E dam.

- : } D A
© ©  .Table 1)18 sl{b 3

September con&tﬁt: .

ddSLES Qf covar1ance~of June and

":ﬂaées. The effects of breed of
dam accounted fir e 51gnxﬁliggt var1£&1on in June BF% (P<0.05)
in 1977, in June LACT% (P<0. 01) for both years, and for
September LACT% in 1977 (P<0.01). The HE bréed produced

‘significantly (P<0.01) h&gher‘BF% than all other breeds in

_June each year. The DB and DS groups produced 51gn1f1cantly
less LACT% (P<0.05) than HE and SY in June. However, no
other significant differences were observed for seasonal
variation betﬁeen breeds. .

Table 1I. 18 shows that the age of dam accodnted.for.a
51gn1f1cant (P<0. 05) source of variance for Jun +and
September constituents in 1976. Results in Tables I.12
through I.17 indicate that only mature dams produced more
BFX¥ than other age groups. Although some age differences for
PROT% are also demonstrated, no specific trends.foc seasonal

‘ -variation could be determined by age of dam.
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Relationships between June, September and Average Milk
¥ields and Constituent Percentages i
Table 1.19 presents the phenotypic correlations of all
milk yields and constituent percentages for 1976 and 1977.
Table 1.20 presents correlations examined in this
study.
a) Correlations of June with September Milk
Measuremepts:

June and‘September'milk'yields were mbdérately
corrélated (Table 1.20 a); r = 0.55 and 0.58 for 1976
and 1977 indicating that other factors during the
lactation would influence the daily yields. Each of June
and September .«Zonstituents had low to moderate values
ranging frdm?d.22 for June with Sepﬁember LACTX in 1977
to 0.47 for Juie with September PROTY in 1976. .
b) Correlations of Milk Yiélds.with Cortituent
Percentages:.

Generally, all measurements of milk yield were
negatively Forrelated (P<0.05) with all constituent
percentages (Table I.20 b) showing little variation in

ptrends for overall; June éng September measurements.
Average milk yield with average BF, PROT and LACTX had r-
values of -0.13, -0.29 and -0.01 respectively ‘for 1976
and similar correlations for'1977. These values
cofrespond to those in the literature revieied for‘ﬂhiry
(Schmidt,'f971;_9féston and Willis, 1974, and Cerbulis
and Farrell, 197631%;:1: differ With some of the

=3
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coefdicient values for beef breeds reported by Gleddie
and Berg (1968). These authors found that BF% was
positively correlated with milk yield and negatively
correlated wlth PROT and solids=znot-fat¥. Jeffery (1971)
cited J1terature w1th 51m11ar values between BFY% and
milk yield. In the present study, there was a tendency .

for negative correlations between the overall averages

1

of milk y1eld and proteln percentages w1th r values of
‘ib{ -0.29 and 0 2& for“7976vaﬂﬁ 1977 respectively (P<0.01).
v.. ¢ Interco;ﬁgla‘1oni’bf Coqstltuent Pégbentages:

“ ‘jmk 12igvco relat1ons between constituent .

v

N .Y
¥ perceg;&d‘@ dﬁrg varlable, ranglng from ~-0.66 between
_\’.;L RO@% and ﬁACT% in 1976 to a low and not
Pendnt §7
v 81gnff1%§ht cOrrelatlon between average BF% and LACT%

(Table,& 20 c). Generally, BF% an& PROT% had moderate to
low p051t1ve r values. The ‘correlations between BF% and

LACT% were low and not significant, and PROT% and LACT%,‘.
were moderately andynegatively.cerrelafed. These trends
~ were similar for both months. 22

Jeffery (1971 reports all r values as positive

Wt

among % milk components, $imilir to Gleddie and‘Berg

4".(3968) and other workers cited in his study.

- - ’ .
D CONCLUSIONS 5‘ i "

A mllkang exper;ment was conducted to examine

dlfferences in m1lk lds and_ const1tuent percentages
A v \

betweep Hereford, Beef Synthe@ic ﬁalry Beef and

A



Dairy-Synthetic breed groups of range cows. There were
significant breed differences betweeﬁ Hereford and
Beef—Syﬁthetics, the latter yielding more milk than
Herefords. However, the Dairyfﬁeef and Dairy—Synthetic cows

yielded significantly more milk than the beef breeds and
\ /48
there are differences in both average daily milk yields and .+ éq

exhibited greater persistency each year, suggesting that
seasona ariation between-dairy .osses and beef cows on ,}ﬁayﬁé'
range. | R .
Age. trends for milk production were less noticeable but
generally, 4-year old and matufenéows yielded more milk.
Constituent pércentageg for butterfat, protein and

lactose are within the range reported in the 1iteratuté-fo?
range beef cattle although thé'4.8% average for butterfat ’
averaged across all bq@Fds for'both years was(sligﬁtly A
higher than valﬁeS‘repo;ted in other published.material
Differences betwéeﬂ breeds -for butterfat¥% and prote1n% were
not significant although Hereford dams tended to produce the
h!ghest butterfat content each ;éar. Breed differences for .
"protein¥% were negligible. The Hereford and E@g’ -Synthetic .
cows produced a 51§n1f1cantly higher lactose% confent ﬁkdn
the dairy crosses. All constltuent percenthes we’!ﬂ
sxgn1f1cant{y h1gher in September than in June._No
?consisﬁenfltreﬁd for Qariation in composition was noted
between breeds.. , |

% .It‘is’not cIéa}JWHether differences in milk yield are
the result of breed dlfferences and heterosis resultlng from

* -
-
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czgssbreeding, or are more a reflection of the milking
'regime.-Results indicate however that tﬁe introduction of a
dairy breed into a beef line will result ii\Qigher milk
production under range euckling conditioﬁs compared to beef
breeds and crosses. .

The results indicate a high butterfat content for the
daify crosses in this study which raises some interesting
poinfs for further examination. Is butterfat¥ a reflection
of breed effects per se or rather, more influenced by the -
suckl1ng or m11k1ng feglme? Or, as déi;y cows in this -\; o,

experiment'were all crossbred; is the butterfat% alaq

o EERN

affected by crossbreedﬁﬁg’ It is commonly held that ff o ,,f%
crossbreeding results in heteros1s for traits of low g&g
her1ﬁab1l1ty like milk production; however, according to t ' s uw
- literature rev1ewed, the heritability for all co%stlfueﬁ% ﬁﬁ
percentages is much higher at approximately 0.5. More
investigations are required. e .

Based on the high butterfat% and aeerage.da!§ milk
yield of dairy crosses uted in‘this study, it seemsflikely
‘thet calves of DS end DB dams ingested more total energy
thaﬁ HE and SY calves, thgreby affecting preweéning growth
response. ﬁer butterfat¥ alone, HE and SY calves“ingested
epproximately\325 grams per day compared to 395 érams_per
- day ingested by calves of dairy cross dams.‘This in turn may
infiuence growth reepohse’over and above the .inherent growth

potent1a1 of the crqssbreds, and consequently result. in

..:
h1gher weaning we1ghts. _ ¢ v

~
v
W
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II. FACTORS INFLUENCING LACTATION PERFORMANCE OF RANGE BEEF

AND DAIRY-BEEF COWS

A. INTRODUCTION

N 4 - .
Many studies have indicated that'increasing milk

production in a cow-calf operat1on can be effected by

N e

[t

crossing dajiry with beef breeds (Long, 1980)

In the preceding chapter significant differences were
found in milk yield among breed and within age of dam
categories. Whether the effects ofﬁhﬁpqdﬁand age of dam afe
confounded to a great degree by other factors such as the
nature of the suckling regime is not.clear. However, the

results suggested that breed and age of dam effects exert

.some influence on the level of milk production and

associated constituent yields. The natureaof the effects. of

breed and age of dam on milk yield has not been reported
- [P

extensively. F%ﬁ exampie, it is not known if breed of dam’
effects on milk yield are more gronounoed at the beginning
or end of lactation. This may have prictical\impfications
for operations—that consider early geaning as part of the
program. ' S o )

In addltlon, of 1nterest to the producer are factors

othef‘thﬁn the breed and .age of dam such .as calf age, sex

*

and b1r:ﬁwe1ght and cow weight changes before and after

' calv1ng uﬁﬁqi;may 1nflﬁtnce m1lk y1elds and const1tuent

i
percentage y1elds. 3 »'7%‘.~ ,
e e ol oy
| . 3 gT ! ' ey L :
.. &‘ .«
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The pqrpose of this part of the-study waebto determine
the influence of the above cow and\calf factors on June,
September and average milk yields uelng multlple regressxon
analyses. A 11m1ted analy51s of the effect of these factors

on\oqnstituent yields was also conducted.

L

B. MATERIALS AND METHODS

.Data were collected in 1976 and 1977 from a milking

experiment involving June and September measurements of

lactation. The 206 (1976) and 242 (1977) cows ranging from 2

to 10 years of age represented four beef and dairy-beef

groups: Hereford'(HE)h BeefﬁSynthetlE (sY), Dairy-Beef (DB)

and Dairy-Synthetic (DS). The general'management and .

breeding program of the experimental herd were described'ln

". éhapter 1. A detalled account of the milking experiment was

also provided earller.
Stat1st1cal Analyses 4
Dependent variables recorded ﬂog,the purpose of this _

rgi.

study vere June and September milk ylelds and the1r overall

averages and constltgent yields of butterfaﬁ (BF), proteln
(PROT) ‘and lactose (LACT) for each year.’ A

\
, Independent variables analyzed as categorles were breed

of dam (B), age of dam- (A)and sex of calf (S) Quant1tat1ve

1ndependent var1ables, ie: covariates, that were included

either alone or together vere age of calf (CA), calf

b1rthwelght (BWQ, cow wlnter weight loss from October of .the

preceding year Eo calv1qg (WWLS) and cow post-calving
) \
. N\, * e

»
N .
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'
average daily gain from calving to September (cow ADGCS).
Calf average daily gain from birth to Septemper (calf ApG§§)
was also included as an independent variable.

The enaIQEes of covariance fer unequal subclass'numbers.
_(Mehlenbacher, 1978) and levels for the main effects of B, |
A, S and CcA ere as described in Chapter I. Ll

"o determine the influence of cow.and calf variables
with milk veriables, multiple stepwise regression analyses
were used. / . |

As trends were similer for each year, regressions for
1976 were not computed.

Stepwise Multiple Regressions ‘ /

® i i o

Stepwise multlple regressions of milk and

constltuengﬁvarlables on comblned cow and ca&f var1ebles
were. computed using the SBQ& REGRESSIDN as outllned by
Nie et al., (1975). Some of the stepw1seﬂregre§31on
models 1nvolved the sequential regressidn of variables
whaph entered the equations in a hierarchical order
based on part1a1 correlat1ons. Some of the variables
which entered wvere quant1tat1ve or cont1nuous- others
.such-as A, B, A x B and S were discreet or
.hon-continuous. In the other stepwise fegreSsions, some
oftthe’vafiables were forced to enter the equations,
| Preliminary analyses of the data examined the:™
combined effects of cow and calf var1ab1es on ayerage

milk and const1tuent yields for both years using three

modeaf of regression. In’the first model, the/effects of
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calf age and sex were not included (Table I1.1,Equations

la agd 1b). This stepwise multiple regression analysis

- provided some indication of the variance of overall

average milk yield explained primarily by genetic
effects of the breed and age of dam. The-associatién of
the effects of ménagement factors of cow winter weight
loss during gestation and post-calving weight gain,on
!actation pgrforﬁl,ance were valso examined.. ’

In the“seé%ﬁd‘stepwise regression model, age and
breed of dam and age and sex of calf were ignhored (Table
I1.1, Equatioﬁs 2a and 2b), This method permitted the
ingroducf{an,of.oniy calf birthweight and c£;>weight
changes, factors that may be affected by management.

All variables in the last two models were

introauéed on the basis of the highest partial

correlations..with the>dependent milk variable. No

3

variables were forced to enter the equation. If two

_independent variables were correlatéd, some ofgghe

effect of the first is removed by the subsequ:‘
variable. Consequently, the additional variance’

explained by a variable over and above the preceding

‘variables fgﬁeonditibnal to the'preceding_variables

entered intowthe regression equation.

| A.third mbdplbbf stepwise regression analysis
involvéd the sequentiai fegression of average milk, BF,
PROT and LACT yields on all cow and calf factors in 1977

(Tables I1.2 and II.3). Howevér,‘independeht variables

o

v
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A

of intérest were forced to enter the equation based on;a
-priori reasoning. This model allowed examination of the
relative weight of association of one variable over
another yith the dependent milk variable. It also
provided information as to the feasibility of usiné
various miik component traits as indicators of milk
performance.

Other regression models were computed as outlined
by Overall and Klett (1972)1 These,regressions permitted
the examination of the influence of each of the cow and
calf factors on the dependent milk variables of #verage
milk, June and September yields. All other variables "
were ignored (Tagies II.5 through I11.10). -

These,regressions were computed by: a) ignoring the
effects of A, B A x B, S and CA and then forcing in the
varlables of 1nterest° b) forcing the effects of A, B,
and A X B to enter the equation before forc1ng.1n the .

“"variable of interest, and c) forcing all the effects of
A, B, A x B, S and CA to enter the equations before the
variable of rﬂ\erest. Methods b) and c) allowed

' exam1nat10n of the effects of individual variables over '«
and above main effects. .
% .
C. ‘RESULTS AND DISCUSSION
“Factors Influencing Average Daily Milk and Constituent

Yields



L ,
.Stepwise ﬁtltiple Regression An;jgges
-Analyse§ of the data are pfes;nted in‘Table I1.1
for regressions using methods 1 and 2 for comparison of
the 1976 and 1977 results.

Resul£s indicated the age of dam x breed of dam
interaction (AxB) alone accounted for an average of
34.0% of the variance (P<0.01) in Everagg milk yields
each year (Table II.1, Equatiohs 1a and 1bf?3A11 other
cow and calf variables including birthweight and cow
weight changes during gestation and ladiation acédunted
for a{gmall and not significant proportion of the
vaFiancé. |

 As"the first three indepehdent variables explained
most of the variance in milk yield, the‘equatibns were
limited to the third step of the regreésion analysis.

In'Equaﬁions 2a and 2b (Table If.1) calf

birthweight, cow winter weight loss and ADG from calving

ol
-

to September.explained'little of the Qariance.4Whgn
combared with the'high association with thilk yield shown
by B and A effécts,ﬂiﬁSults would suggést that” more
effects of BW, WWLS and cow ADGCS were largely accounted
for by the age and breed of dam vdriab}es.

Equations 1a;b, c and 4 (Table I11.2) present
stepwise regressioﬁs;of 1977 avefage daily milk,
bﬁfterfat, protein and ladtose yields‘onbcow and calf

t
variables forced to enter the equations.

"m\ . | ¥
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Age and breed of dam and ;he‘A'x B of dam Z v
interaction accounted for a highly significant
proportion of the variance (P<0,01) 6: mi&k variables. e
These effecfs togethef explained an average of
approfimately 42% of the variance for all milk variables’
except lactose yield, for which they expla1ned 33.1% of
the variance. In these equations, the amount of
additional variance explained by the A x B of dam
interaction was hot significant, similar to results by
Gasklns and Anderson (1980). , |
 Ccalf ADG from birth to Septembefzénd caif.age bdth ' e
accounted for 51gn1f1cant amounts of additipnal'variance
¢ in all the milk v;riables. They each exp\ained Setveen 5
.,’ : d.11% of thejddditional variance. ' ‘ .
V In Table I1I. 3 equatwns la,b,c and d indicate that .
when calf ADGBS was forced to enter the equations fxrstp

~

it €xplained between 22.2 and 23.5% of the varxance in’
each of the milk varlable yleld;. Given that 1ts '
correlation with milk yzelds and constltuent vields is
‘moderately hlgh (Table 11.4, r=' 0.6) its resu1t1ng
association is predictably szgnlflcant (P<0 01).
The relationship between milk and weaning weight, a |
functlon of daily gain, is dlscussed in Chapter 111,
Many authors have noted thefﬁigh cor}eietion betveen
"milk and gain in several spec1es Rae (1977) concluded ¥
that milk productxon can be 1ncreased within a ilock of
sheep By indirect selectldn.through lamb g;ovtbm‘aae ‘-
Y
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. réported correlat1bns of 0.63 between eve' s‘nlk yiéld
- ‘and leﬁnb preweanmg ADG
‘ ‘ % S1m11arly, calf gge _in this -study .accounted for a

£

significant proportion of the addition'al ;rariance (Table
. .
o, C 11,3, E'quations '1@b,c and d). These. results suggest

tlﬁt olﬁer, m@e vlgorous calves mcrease thelr capacxty

¢

RS |
'for m11k an gnergyﬂrequ;rements increase. However,

indicate at what poin't .';n‘the calf's -«

“l'ﬂ"u‘l t‘f

S

mﬁeanmg per’md the demand for m1lk decreaﬁes as
foraﬁ ke increases. The oorrelatlon ‘between calf

age and milk y1eld was 1ow and not s1gn1£1can;t ?Table
o :
11.4, r= 0 03 I r retatlon, of effect: BF - calf age
l&‘" nterp %\er £ £ 9 _

hd'weger if d1ff1cu‘lt:,‘ as ‘this- factém . BB AWteg eted
1 Tl

f
toﬁmean either ‘days’ i‘n 1actat1on of the d M 6pnyw due,
u\'& »

* 1
o
v 1
g, -

31 " N : ggilf sex, b1rthwe1ght and ji:ow wergh't cﬁng‘é;,durmg

T ﬁo growth of the cpl@ “:'

de

» in’ each of “the nulk var1ablesf°(". ;;7 II 2) In Table

-

l‘(1'—‘<0 05) assoc1at1on w1th milk yveld var1ableg‘}dhen it “

'was forced to enter the third ,step -of the equations.
€
The foregomg a lyses demonstrated ‘that each of

the m&pendent varifilies accounted for approt{mately ds

much variance. 1n one dependent ‘milk varlable as m
M »

‘ another. The hlgh @rrelatmns between average nulk

' y1elds ('I'able II 4, r= 0 9) and const1tuent y1elds, and

[ ’ . . A

: - [V 3

qr-m hoﬁever, d'al‘f sex demon’ G a. mbre 51gn1f1caﬁt -

..

8



the similar assqliation between th‘en’cow and calf factors

\

and each of the l%lk varlables suggest that one
q,

measurement" of ei@‘her a milk yield varxable or,

'_const1tuent )}‘feld franab?‘e is l1kely a suff1c:.ent
’P

R A

*mdzcator of the assoq‘iatlon between m11k tralts and cow

% calf variables. B:cause wf the techn1ca1 difficulties
x A

) 1nvolved in the determ!natmn of const1tuent S §
) percentages, milk “yield .alpne would serve as an accurate

q-

Ak s

pred;ctor for all’mi1k tfazté ,
e {- The precedlng 'e.‘guatlons pro’a& an 1nd1cat10n of

.

‘the major contr1but4n§ factors iniey _ncmq 11k and .

._'const1@ent y1elds. 'I‘hey ~9trong‘ at age ‘and. |
' . : _fbreed of dam ang calf prewe,anmg 'g';zéowtzﬁ'f e-highly ' * ; &ﬂ
""‘assoc’xated mﬂ:ﬂ milk yxeld * . = X q O l.,‘q
- 'ﬂ“ a*l.sp 1nd1cate t’ha; cow wﬁlght changss and eaéf 4
™ P ‘b1rthwé“‘lgh-t although 1nfluenéed by breed" and age of dah

: 5y ™
eff‘»ect“ have littgleéssocmhon w1th lactatuon

perfbrmance Further exammatloﬁ of these factors % - f&
- & fql\s ih the 1nd1v1dua1 multlple reg;essmns _‘
¥ ' performed. 'i’f' By e SN

L Q_ =
B X The' rem‘;ng analyses determned the spec1f1c
‘l
. effects of 1nd1v1dual cow and calf varlables on tb

| dependent milk variables of average, June and September "'A
yields for 1976 and 1977. °

’-/V'

Tables I1.5 and 11I1.6 show effects of calf sex, age,
b1rthwe1ght, cow winter we1ght loss and summht

change frem calving to weaning at approximately iSO days

a



. %? 1nteract10n together accounted for 4

’

- 69

of lactation.on average dailf mii# yields for both

. ’ ) »
??‘"‘ ' years. ‘ : ’ g
"o

" Effect of Age and Bréed of Dam o

When forced to enter the equation-firSt,hA,.B and Ax B

L

.4 %Pd 43 0% of the

total varignde in average 'dailky
respectlvclv. As 1nd1cated in Table I 2 dam age alone
accounted for 34 6%, and breed, '17. 5% of add1t1onal varxance.
T, Earl1em analyses (Table II.1 ) suggested there is a
confound1ng effect exerted by age and breed of dam on calf

b1rthwexght, cov W1nter we1ght loss and cow_ ADG from calving

5
to September. These results aggee w1th reports of Slngh et

~al., (1911&, Fahmy and Lalande (197;).and Smith et al., v
. %‘, . v . ;_;‘: -Q -." ‘,
(1976) . g - PREERG X ST

’ - & -
* Many authors report significang, effects of dam age on ,P-'_‘

I AR ) R

v

< the Qrecedxﬂg chgpter ) , N

‘ t',' m1lk producvlon. This factor waﬁ d1scussed in soﬂne deta1’1 in-
*

N %gtfery (1971) uS1ng a similar analys1s, found that
the efﬂeats of cow age alone accounted for 1b 5 and 4 6% of

[ V] 3

w
the var1ance in- m1lk yield. Breed of dam alone expla1ned a

: 51gn1f1cant 17 and 33% of ‘e var1ance in average da11y milk

»y1e1d each year over the_effects of calf and-cow _age. in h1s

‘study. . ,
'

3ledd1e and Berg (1968) est1mated that 82. 5% of the

v <.

varlance in m11k y1eld was assoc1ated wlth breed of¥dam

.* effects. However, th1s h1gh e5t1mate has not “been reported

.. in any other llterature gev1ewed St s

elds in 1976 ﬂqa 1977

/)

.‘;:



70

bed

e e

.

. A t0°0>d »us» -
/ L 10°0>d »=»
. R LA . so- 0va *
‘OJURIJRA 19303 JO XZZ Py 404 peRIUNOIOT y) ‘STExv 8 ‘v !slel uj aw:r_gmy 1®303 jo a,v €¥ 40) pBIUNOPOR gxy '
, h A A g wan\nx,.
<.l . ) » . ‘ ¢
! #’ v n>“v 3
- ‘ ) v crna_tn> “SNoNu | Juoo-uou ,
. s -
89°0 08" ¥y - 10°0- S 35 vO ‘s sxv ‘g’ ‘v (2 ~ .
. 820 LV by - 10°0; g SIma ‘exv ‘g 'y (q ) +8507 32Ul en
- «s9Z° ¥ - 10°0: & muw: (e, ‘g « NEEV (Y STT-1
. » 3 A.‘.A - N ./l\ . '
iv-0 €9 vy e£'® 6€" o& -, mod <o ‘S ‘gxy ‘g v (2 :
SZ°0 . vy vy ®o m “ 9Qv KoJ ‘'gxy .m i J (a
- - «+EO0" ¥ * Lz'o 6L° ow . "S-0 Qv moD (¢ ‘v
L'y +«6E "GP zo'0 $0°0 - o' M@ 'VD 'S-‘gxy 'g ‘y (2 .
s *G6°¥P - z0°0 €0°0 o g ‘Bxv '8 v (q C oo
. - s+sZ2°02 zo'0 £1°0 & . v oad . (e g e s3ubiemyzurg 41eo
~ . . . t -
-T0°0 - zz py! 10°0 o O°O- VO ‘S ‘gxv ‘B ‘v (o M
8L°0 61 by t0°0 - » » ¥ ‘Sxv ‘g ‘y {a . e
- - t0°0 - . L vd (. 'z ’ . 18PV, 4@
e 8L°0 TT vy - : - % “vd ‘axy ‘g ‘y (o : o
.4 z0O Er ey - . . ©S ‘gxy ‘g‘'y (a | s o
1&. - €z°0 - s. (e 1 14183 40 oS
o0 ) S -y

+(X) seiqejuep ueyjo
Bujouoy4 ueyge }seuoiur 4o
8iqejuep AQ peuedx]
8ouwR) yea ~HCO—u.UU<

. 4

(%) 0014 x -u
peuiedxy
SJUBL JBA W3O}

a3s (Aep/By) q
I80493UI JO e |qRjuURA 4Oy
uco_o.:doo co.nnouavu

-4

4

»-

Jepup

. seiquejueh yo|jenby
peouoy mW/\k,

».A.

:95«..: 40’ .CMQG—.B>

vt.

- o

.u\av: Ea.»\x:e ALiep %ogw>u 30 co;no..ooz m%& Onnub

A

-
Syl
)

- . . ’

I




- hd a - W. : uu. - “n .
. o £ ? » L4 . . ’ . »..,..
) s . ' ” ) -~ hd L 4
e , . 1.\.2, ; . O . T 10°0>d sxs
23l ‘ ) - ; ‘ 10°03d »«
- ’ ¢ 10 160'0>d s,
‘83uBiJBA 18303 joWGEL E¥ Jo4 peIundooe .yd ‘S ‘gxy ‘@ ‘y LL6} u) 'edugiuBA (9303 40 xuo eV Lo» Paiunodoe axy ‘g ‘v .
, e A v Aep/By ,
Q e, ST " . B
- » . 2 2 B ﬂ>8 3
. -~ v © - o.nu.gu> n:o:c_acoo uou ,
. ' . ‘ _ . . »
1 o v
LE'Q EV cY - - ma:: ‘V3 ‘s ‘a@xv ‘g 'y (2 :
ze'o PEEY . - ¢ . AR SIAam ‘axy ‘g ‘v (a J »8807 3y qn
- »sT9°2Z - - i Q0 SRS T SIAM (v s Jejuim moo
L8°0 . 66°€EY ) nv.o.wx LL'0 5av 'moD ‘vD ‘'S ‘Exv ‘g ‘y (@ © JJeQueldes.
sL0 _$slLlEV b0 . 19°0- 4 9av mo)_ ‘gxvy ‘g ‘y (a o3 Bujaiey
. - . . T 0oro - GO o€ 0- .., . $-2-90av Moy (= ‘v ».20v m0D
o..n.. JE : T o < ’ .
S S e Ph. ~ 2070 oo, Awsuv ¥ 'S ‘Bxv ‘g 'y (o . »
§T°1 ° *slT PP £0°0 . $0°0 5 Mg ‘8xvy ‘g ‘v (Q T
B +#400° 42 %00 vi 0" " : mg (e (e 3uBiemUteh 41e) -
PR . Yo s . ) . S s '
60°0 zi ey . Yol Y M AT VO 'S ‘gxv ‘g ‘v (2 . &\
10°0 EOQ'EY (e 28+ JAN ‘- - vo ‘axy ‘g ‘v (q’ .
2 - Lo 0’0 ' - < . T £ (e -z, 488V J1@
10°0 zL ey . @ - . S ‘v taxy ‘g ‘y (3 ' IR
60°0 LEEP - v~ o S ‘sxv '8 'v (a : .
- LA - mmw T 0 H] (@ -y 1319d Jo xes
. - 2 el i LLL6) 1
“ : : S . M :
¢ N t- . /7 -
(%) se|quiuep usyio’ .Axv 001 x ;Y qas A>-v<ax~ *og , 7 se|quiuep co.«u:um isSeuslu] JO 8iqeruwp
Buidu04 483 e iseusiul o pauiedxy . I88U93Ul jJo atge| e Jog , - pe8oJuoy 3o o
e|queiuep A peul e dx] 9dJuUR|} JBA 930} ) aco_u.»mooo :o_mno ok ' o Ldvgo <
B0UR} JRA | RUOL Y | PPY . * P . * Lo .
; a&@ 5 .
X [d‘! T
. B

‘LLBL BL|eSuyy

»

‘S9IQRIJURA 98D pue-mOD tenpiAjpuy cou~>au\axv

pLetA x—_E >__cu obeuant ;o0 uo)sseyBay




I

In the present study, the addltzon ‘of calf sex (S) and
age (CA) to the forced varraples each year accounted for
only 0.1 and 0.8% of the varzance over and above A, B and A

- X B. All these factors accounted for reSpect1ve1y 44.2 and
. 43 1% of the total varlance in 1976 and 1977. ‘
j~_E££egt of*Sex of Calfi ‘ _
' Sex of calf qccounted for only 0. 2%% (197@) and Q.14%
(1977) of the total varlance rﬁ %verage d?lly m1lk yleld

,

. Followln@he introduction o§ A, B A x'B and CA;a calf sex

w .
;%111 accounted for llttle.of the var;ance Because calf sex

4 B
was trE%tedFasia non- cont1nous varlabLe*wlﬁgﬁno numer;cal

=) ol

'value %ss1gned to 1t the re%re551on coeffrcleﬁts gomputed

2]

v’
: &%ﬁFrence between m!le and fema%? calves., Y

k) &

ille. et alf(’; (19‘740 rd@rted that calf sex’ was: not

1cant1y assoc1ated wath m11k prodﬁctlon wh%le Rutledge ’

-~

v et al., (1970) founﬁ that femdles‘toof more milk than males.

'Ne1dhardt~et al . (1979) however tpund that the se& of calf
-"exerted more 1nfluence on mﬁlk ymeld than age of dam or the ]
dam“s body»uelght at ca1v1ng. > ‘d‘ 3 a ' »$ Lfﬂ’ "é??ﬁg
N ?esch1eraw(1966) reported correlations of 0.6 between
calf sex and average daily milk andwnoted that male calves

».
. were more v1gorous sucklers than females. Richardson. et al.

(1977) found that when m11k y1e1ds were corrected for
‘birthweight, sex d1d not have as strong an effect. Marshali
et al., (1976) found that sex had no significant effect on
‘milk productlon although the breed of dam x sex of calf

~ interaction was significant._ e RN



d

s ‘ (, ki

ey oS a , . .
;,Qﬂﬂ:‘,d’lng the.significance of sex of calf on milk yleld,f
to

most agree that malgs, because of their larger sizg, ten

Wéu“cbklve mére frequen?}y than females.

JAR

R Effect of Calf Age o v '

Calf age (or days in lactation omxe dam) .in Sdptember
o ' 'S . B . .
did ,ntLt account for a significant percentage of additional
variance in éveragé daily milk yields each year. The

-~

)

regression coefficients:also indicate no association (b=0)

\]

between calf age and miv:ii‘lls«yi'eld (Tables II.5 and II.6)
unlike the results‘using.?st'epwise regressions of combined

cow and calf factors. Milk yield and calf age were not

¢

signiflicantly correlated with r values which averaged 0;4,03‘

(Tabl M1.4). ° N q’ni

reported by Rutledge et aj#,(1971), Neville et al., (1974), '
Marshaly ‘et af,, (1976) and-Neidhardt et al., (1979). These

a0 '

workers found that age of calf significantly affected milk

v -

. prod ctior)‘and“ge'net’all:}in exerted a quadratic effect. Neville

' was

et al., (1976) reported_»_"i:hat a 1 day incr_eaée in calf age

associated with, 0.014 Igg:/day -‘ﬁ'g"feése.in milk

r ‘ SR S o '
production. Both Marshall et “&l., (ai??bﬁ) and Neidhardt et
al.’,/(]S?Q)mged that milk estimates decreased as éa_l'f, age

increased, ir)x’divcating a decline in milk production as

-~ lactation progressed; Similarly, Gleddie and Berg (1968)

cqupute,d a’fégressibn of milk on day of lactation (age of

calf) of 0.02 Rg with a significant correlation of -0.46. . ‘

Alth’uugh results in pu%lsted )reports vary ;ons\lderam;a .

%dy do not agree with those -
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No differences in average milk yield were reported‘by

R1Ehardson et al., (1977) when calves were weaned at 150
rather than 240 days. However, cows with early-weaned calves
were heav1er and gave birth to heaQier caives the following
year because a long_dryxperiod permitted body neight to
increase. Richardson et al., (f977) did not specify the
advantages of the latter system. ~* N
Effect of Calf Birthweight - . ~

¥

. Calf blrthwelght accounted for 20.2% (1976) and 21.0% ‘
(1977) of the variance (P<0.01) when all other varlables e
wef@ ignored. A 1 Kg increase in BW was associated with a
g .13 Kg/day increase in daily m1lk yield. After main effects

&er% forced to enter the equat1 first, . BW accounted for an

s

- addiwional 1.17 and 1.19% of the variance," suggesting tha;

L]

gng,comb1ned etfects of A, B, A x B and S removed‘a large

|§ proport1on of the variance assoc1ated with calf ‘hrthwezght

_ Althpugh calf blrthwelght and milk yield had moderately
hlgh correlatlons of 0.5 (P<0.01), similar to those computed
' by Rutledge et al.,.(1971) increasing birthweight by
crossbreeding and selectlon is not a.fagourable method for.
1ncrea51ng milk productlon. The' 1nc1déhce of dystoc1a 15
w1dely reported (Smith et al., 1976) when b1rthwelght is
1ncreased. This factor W1ll be d1scussed in Chapter 111,

However, results suggest that the effects of age and
breed of dam and calf sex confound the 1nd1v1dual effect of
b1rthwelght as a factor whlch influences milk product1on.

Richardson et al., (1979) demonstrated with: regre531on
* |

A2



AU

analysis that milk increased with cow weight at calving and

:th of which reflections of

wlth calf blrth‘“
971) aoted that

. . . "‘ .
vogti ferous. However, these authors contended this was more
~Zelated to an overall larger size than birthweight per se.
Effect of Cow Average Daily Gain from Calving to September

Cow ADG during lactation accounted:fot only 4.0% (1976)

~#nd 0.2% (1977) of the total variance -when all other

variables were ‘ignored. It accounted for less than T, 0% each
year after the introduction of main effects. The b -
coeff1c1ent prior to the introduction of any variable for -

e1976‘indicated'a negative aSSOCiatiohrbetween‘the'milk de

-

cow dally gain. The corre)tioh betwgan the two -variables’

was low and negatzve. ;
In efficiency studie .iz.r.y cattle, Mbrns and ‘Q'

Wilton (1976) observed that Ja1ry cows that ga1ned the ﬁ%st

- weight while lactat;ng~were least eff1c§ent. Most workers

‘reported that cow ‘weight loss increased with milk produced,

| \ . . -
suggesting that for high-producers, milk yield is maintained

~at thezexpense of body weight (Je€fefp eﬂ'@”& 1971; .,
Hohenboken'ei al., 1973 and Nledhardt et al., 1979). McG1nty
and Frer;chs (1971) however found that amoyg crogsbred

Hereford cows, those produc1ng-more m11k dld not necessarily

lose;the mos!“welqig. Economldes et al., (1973) found that - gl
r:;

thls factor is heé@lly 1nfluenced by feedlng as cows:. that

weretfed only to maxntenadce lost morenwe1ght and suffered a

-

”

o
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change durlng lactatlon was negatlveiy related to milk in

- the first 35 days it had no s1gn1f1cant effect from 36 to

"we1ght loss frem Octdber of th reced1ng

L)

L

91 days post partum. These workers found that fat content
1nc6$as€d five weeks after calv1ng with an 1ncrease 1n cow -
. welght post-partum (r= 0. 2, P<0.05). They attr1bute the BF%

increase to plane of nutr1txon rather than norqal 1actat1on -~ ﬁ

£ 13

trends for BF% vhich Increased several weets*podt,partum.'

.

Effect of Cow Winter Weight Loss '; N ¥

‘The results of this study 1nd1cated 11t ssociat1on

%
Before the 1ntroduct1on of mgln efﬁects, c

°%

respectlvely, but less. than 1% after the main. effects vere ..

accounted‘for.jﬁhe b coeff1c1ents were sl1ghtly nega » but
' 7 . a ., o ‘ M .
not significant. - o , ,ﬁa o , ,

Factors Influencxng June . and September Yxelds i,., A V'A~’

».

'I‘ables 1. 7 through Iﬁw present ordeEd regressions
-+

" of June and September milk y1elds on indivi cow and- calf

var1ab1es for both years. The procedure 1nvolved in the = ;.L~

followlng regress:ons is as. descrlbed for average milk
yleld As results for 1976 were,slmllar to thoge for 1977
only 1977 f1gures are’ d1scussed . | |

-

ra
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The effects of A, B and A x B accounted for 28.2 and
46.7% for 1977 June and September milk yields respectively.
The addition of calf sex and age to the equation accounted
for a small amount of additional variance,AbUt bth showed
little association. ’

As demonséfated in Table 11.4, correlations between dam
breed and milk variables were generally higher for
September. This may suggest that the effect of breec of I.m
exerts a 5tronger influence on persistency of milk ovpr‘fhp
course of the lactation period. The milking potential of the
range cows cannot be realized if the calf's capacity for
ingestion is limited in the early stages of lactation.

The association of calf birthweight with both June and
September yields was similar, although correlations
indica g a strongerLrelation.between September'yields and
bi »ihweicht (Table II.4). The simple regression coefficients
were highly significant (P<0.001). Every 1 Kg increase in
birthweight‘r;sulted in an average increase of 0.14 Kg/day
in average June or September milk yield. This may suggest
that the phenotypic effects of birthweightl confounded by
age and breed of dam, have a persistent association with
milk variables.

Cow weight changes before and after calving accounted

for little of the variation in either June or September milk

yields after the main effects were accounted for. Cow ADG

Q@

- from calving to June had a positive association with June

milk, but b coefficients were negative when cowv ADG from



calving to September was regregssed on 1977 Sepgembet milk

yield.

As expected, calf ADG during the preweaning period had

a very high association with both June and September yields,

accounting for 9.85 and 18.38% of the additional variance
over main effects. The b coefficients were also high and
significant, but were lower for September yields than for

June,

D, CONCLUSIONS

Data from a milking experiment were collected to
examine varioustfactors affecting lactation performance of
Hereford, Beef-Synfhetic, DairyQBeef and Dairy-Synthetic

cows. Regression equations were computed with dependent

.vagiables of average, June and September milk yields and

constituent yields. Independent cow and calf factors
examined were cow age, breed, age x breed interaction,
winter weight loss during gestation, weight change during
lactation, .calf sex, calf age, birthweight and ADG from
birth to September; |

Age and breed of dam together exerted major effects on
alltmilk variabies, accounting for between 34;0 and 44.0% of
the total variation. It is not clear which of age or breed

of dam accounted for more of the variation. However, breed

of dam was more associated with milk yield variables in
September than in June, perhaps suggesting that under range

sucklihg conditons, breed of dam effects are more pronounced

L}
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later in lactation.
T;When included in the egGation, calf preweaning ADG
»

" showed a predictably strong association with all milk
. ™

yields, accounting for up to 24% of total vafiat&gg;in any

one milk or constitueqt yield variable. The correlation
éoefficients of calf ADG with any milk yield variable
averaged 0.5. Results of the stepwise regressions indicated
that every 0.1 Kg/day increase in calf ADG was associated ’
with 0.62 Kg/day increases in average daily milk.

Calf age accounted for a vafiabie proportion of the
variation in milk yields depending on the order of variables
entered into the equation. In all the equations however, the
partial b coefficients were low or negative, contrary to‘
results in\othgr published material.

Calf bigghweight did not account for a significant
proportion of the variation after accounting for the effects
of age, breed, age x breed of dam interaction and calf sex.
These effects removed a large proportion of the variation
associated with calf birthweight, )

Cow weight changes during pregnancy and lactation were
not significantly associated with any of the milk yield
variables.

' A h1ghly significant relationship was found for average
milk y1e1ds with confﬁltuent yields (r=0.9). The similar
-association between 1ﬁdependent cow and calf varlables and

each of the depenrdent variables indicated that little

additional information is provided by using more than one

L



measure of lactation performance.
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I1I. FACTORS INFLUENCING WEANING WEIGHTS OF RANGE BEEF AND

DAIRY—BEEF CALVES

A. INTRODdCTJ ON

Preweaning average daily gain is an important factg}
affecting the profitability of a cow-calf operation. As
weaning weight and breweaning'average daily gain are
essentially the same meaSuke of growfh (Kennedy and
Henderson, 1975), and realized response to their selection
i's favorable (Preston-and Willis, 1974), selection for
either trait should be incorporated into an efficient beef
breeding program.

Among the factors affecting preweaning performance,
milk has been shown to exert a major influence on range beef
calves. Measurements of mllk yield prov1de a valid

‘!Ledtctlon of assoc1ated response in calf preweanlng growth
rate (Jeffery and Berg, 1971; Marshall et al., 1976;
Spelbring et al., . 1977a, 1977b.).

Studles have indicated that.the simple correlat1on
between average daily milk yield and weaning weight is only
moderately high, suggesting that factors other than milk
yield account for additional variation in'weaning weight
(Gleddie and Berg, 3968; Bugson and Berg, 1980). The present
study was conducted to examine the influence of milk yield,
milk constituent yields and other cow-calf variables on

L]

weaning weight. ' '
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B. MATERIALS AND METHODS

The breeding plan, geﬁeral manég;ment and method of
ﬁilk removal were discussed in Chapter I. Data on calf
birthweight (Bwi, calf age (CA), sex (S), weaning weight
(WW), cow winter weight loss from October of the preceding
year to day of calving'(WWLS), cow average daily gain from
calving to weaning in October (ADGCO) and Septeméer averages
of daily yields of milk, butt;rfat (BF), protein (PROT) and
lactose (LACT) were collected from an experiment involving
measurements of lactation in range beef cows conducted in
1876 and 1977. |

In 1976, 206 cow-célf pairs consisting of 45 Herefofds
(HE), 102 Beef Synthetics (SY>, 26 Dairy-Beef (DB) and 33
Daify—Synthetics were studied. The following year a total of
242 cow-calf pairs were‘stuéied and inclﬁ@ed 58 HE, 123 sY,
.33 DB and 28.DS.
Statistical Analysés

The.method of statistical analysis was similar to that
outlined in Chapter I for least squares analyses of
povarianée for'unequal subclass numbers. Least squares
constants for age of dam (A), breed of dam (B), age x breed
of dam interaction (A x B), sex of calf (S) and sex of calf
X Sreed of dam interaction (S x ﬁ).were computed and used to
calculate least squares means for calf weaning weights.

Stebwise multiple regressions of weaning weight on -cow
aﬁd calf variablgs for both years were computed using the

SPSS REGRESSION as outlined by Nie et al., (1975). The
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effects of variables on weaning weight were calculated
according to two models of regression: a) ignoring the
effects-of A, B and A x B and allowihg variables of interest
to enter the equations sequentially based on partial
correlations and c) forcing A, B and A x B to enter the
equation first. The second method permitted examination of
the percent of additional variance explained over and above
the effects of A and B.

Ordered multiple regression models of weaning weight on
individual milk yields, component yields and cow and calf
variables were computed according to the method outlined by
Overall and Klett (1972) and described in Chapter II. These
permitted the examinatibn of the influence of each of the
variables of interest while other variables were either
igpored or accounted for in the equations. As the
interaction of S x B was not a significant source of
variance in.the analyses of covariance, this effect was not
included in the regression equations. Regressions were
computed by: a) ignoring A, B, A x B, S and CA and forciné‘
in the variable of-interest; b) forcing the effects of CA
and S to enter the equation first before the variab{e'of
interest, and c) forcing all of A, B, A x B, CA and S to

enter first before forcing in the variable of interest:



C. RESULTS AND DISCUSSION

Analyses of covariance of weaning weight (Table III.1)
indicated that for both years the effects of breed and age
of dam, and sex and age of calf on weaning weight were ‘.
highly significant (P<0.01), |
Effect of Brgd!‘of Dam

Least squares means and standard errors of weaning
weight by breed and breed-age groups of dam are presented in
Table 111.2 for 191§ and 1977. The overall average weaning
weights were similar for both years, averaging 192.0t2.0 Kg
in 1976 and 193.4%1.7 Kg in 1977,

In 1976 cows in the DS line weaned calves that were
sighificantly heavier than calves in other breed'groups
(P<0.01), averaging 47.2, 22.3 and 19.3 Kg more than HE, SY
and DB calves respectively. However, in 1977, calf weaning
weights of the DB line were significantly heavier than those
of the HE and SY breed groups (P<0.01), weighing 41.8 and
16.0 Kg more than HE and SY calves respectively. Preliminary
analysis of data showed that DB and DS cows produced more
milk and were more persistéht Ehan'thoie in the HE and SY
groups.

. Generally calves from dams with dairy breeding tended
to exhibit higher weaning weights than those from either
straightbred or crossbred beef breeding (Figures III.1 and
II1.2). These results are similar to others who compared
dairy-cross cows with beef cows (Brown et al., 1972) and

Wyatt et al., 1977b). Problems were noted by some workers in
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that high-producing cows tended to have lower reproductive
rates (Deutscher and Whiteman, 1971; Bair et al., 1972).
However, the selection system 'in the Kinsella experimental
Ferds emphasized régular reproduction. Although this
selection may have eliminated the highest milk-producing
cows, overall calf érop percentages avaraged B4% for SY dams
and approximately 78% for HE and DS dams (Berg, 1978),
indicating that dairy-cross cows infthe present study were-
able to maintain comparable reproduction to beef cows.
Effect of Age of Dam )

Least squares means for breed-age groups.of dams (Table
II1.2) indicated that weaning'weight (156 days of age) in
1976 for calves ranged’from 151.0+5.6 Kg for calves of the
HE 2-year olds to 233.915.8 Kg for calves of mature DS dams.
In 1977 the.fang; of calf weaning weights (159 days of age)
followed a similar pattern of from 151.7+4.1 Kg for célves
of 2-year old HE to 223.419.0 Kg for calves of mature DB
dams.

-Although observed differences in adjusted calf weaning
weight betweén the 4-year old and mature dams were small and
not significant (P<0.01), inéieases were noted from 2- to
4-year old dams, similar to the general trend of other
published reports. Fahmy and Lalande (1973)_reporﬁéd that
Shorthorn calves with’maximum weight at weaning Qere those
born to dams averaging 8.2 yeafs of age. Brown et al.,
(1970) found that the quadratic effects of age of dam were

highly significant for weaning weight, demonstratinb a rapid

-
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incline from 3 to 6.5 years, a gradual incline to 8.5 years
and a decline to 11 years. Schaeffer and Wilton (1974)
observed sxgn1f1cant effects (P<0.05) of the age of dam with
herd performance 1nteractlon on calf preweaning ADG and
suggested that in herds.of low performance an increase in
cow age w;uld produce a more noticeable improvement. in calf
g;ins than in high performance herds.

In the present study, the overall effect of dam age
accounted for a significant (P<0;01) source of variance in
calf weaning weight (Table III.1). Older cows tended to wean
heavier calves, as shown in Tabie I11.2, despite the lack of
statistically significant differencés between all but the
2-year old age groups in 1977.

Effect of Age x Breed of Dam Interaction

The age x breed of dam interaction (Table 1II.1) was
not a significant source of variance ihdicating that the
differences among breeds were similar for the different
ages. _ oo
Effect of Sex of Calf

Sex of calf accounted for a highly significant (P<0.01)
source of variance in weaning weight (Table III.1),

W1th1n each' year all males were s1gn1f1cantly heavier
at weanlng (P<0.01) than all females (Table I11.3). The
least squares means of overall_wean1ng we1ghts for males and
females (Table III.3) were 197, 4+2.5 Kg and 186 7¢2.6 Kg
respectlvely in 1976 (a 5 ‘5% d1fference) and 199.7#2. 1 Kg

and 187 12,2 Kg respectiveky in 1977 (a 6.3% difference).
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Results concur with those reported by Bair et al., (1972)
and Fahmy apd Lalande (1973), but were lower than the @.8‘
and 8.3% differences found by Bailey et al., (1975) and
Maréhall et al., (1§76) respectively among calves weaned at
8 months. Preston and Willis (1974) noted that sex
dlfferences in weaning weight varied with calf age at
weaning and reported that studies conducted on Brahman-cross
calves 1nd1cated that no sex differences were observed
because calves were weaned 90 days before sex hormone R
influences were manifested.

Effect of Sex of Calf x Breed of Dam Interaction

The sex x breed interaction (Tablo II1.1) diq not
account for a significant source of variance inlcélf weaning
weight. émith'et al., (1976) reported that less than 1% of.
the accountable variation in birth weight was explained by
the sire breed by sex interaction effect, despite the
significant differenco (P<0.01) at weaning between males and
females. r
Effect of Age of Calf

The average ages of calves at;weaning in 1976 and 1977
were respectively 156.3 and 158.8 days, with a range of ffom
122 to 180 days in 1976 and 132 to 189 days "in 1977.

As expected, calf age at weaning vas a hlghly
s1gn1ficant (P<0.01) source of variance in weaning weight
'?Table II1.1) and was moderately correlated w1th wean1ng
weight, wlth r values of 0.55 and 0. 48 (Table III.4) for

1976 and 1977 respectively. Schaeffer and W1lton.(1974)
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cited work that indicated a linear relationship between age
at weaning and ADG for 120 to 250 days of age. |

Stepwise regressions of weaning weight on cow and calf
variables are presented in Table III.5. When weaning weight
was regressed sequentially on cow and calf factors (Equation
la and 1b) calf age accounted for 25.5 and 25.2% of the
additional variance over milk variables in 1976 and 1977
respectively, similar to the 21.2% explained by calf age as
noted by Lawson (1976). Méreoﬁer in both 1976 and 1977 a
1-day increase in calf age was associated with a significant
1.320.1 Kg increase (P<0.01) in weaning weight. .-..

In equations 2a and 2b (Table III.5, effects of age of
‘dam AA) , breed of dam (B) and the age x breed (A.x B).
ingeraction were forced to enter the regression first. The
total of these effects accounted for 47.6 and 45.3% of the
variance in weaning weight in 1976 and 1977 fespectively.
Calf ‘age (CA) however stillAaccounted for 20.4 and 19.5% of
additionai variance over and above these effects. The
partial regression.of wegning'weight on calf‘age remained
highly sjgnificaﬁ& (P<0.01) with b coefficients of.1.310.1
and 1.2:0.1 for 1976 and 1977 respectivély.

Despité‘its marked influence on weaning weight, the
avérage age of calves at weaning can only be effectively
increaseé by either prolongihg the preweaning period or by
reducing the calving interval. Optimum weaning time would be
determined by grazing conditiéns, potential harmfulieffects

on cow conditions, subsequent reproduction and wintering
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Eosts. Bailey et al., (1975) reported that calves weaned at
10 months of age were heavier than those weaned at 8 months
(P<0.05) but that liveweight gains’would be largely affected
by grazing conditions and stocking rates. Furthermore, these
workers reported that cows suckling their calves lost mére
liveweight, particularly -during thﬂ périod from weaning to
calving. "

Effect of Milk Yi%}ds and Component Yields

Earlier analyses indicated that simple correlations of
average milk yield with component yields of butterfat,
protein and lactose were high, ranging from 0.8 to 0.9 for
both years (Chapter I). These figures were in agreement with
coefficients reported bf Gleadie and Berg (1968) and Jeffery
and Berg (1971). All milk yield variables in the present
study were moderately correlated with wéaning weight and
averaged 0.60 as indicated for average milk yield in Table
- III.4. Koch (1972) calculated r values that rahged from 0.5
to 0.8 for average milk weiéht with weaning weight, similar
to estimates reported by Gleddie and Berg (1968) and
Marshall et al., (1976). o .

These relationships may nggest that a measure of
association of one milk yield variable with weaﬁing weight
wohld'be'expected to reflect a similar relationship as
another variable. Jeffery and Berg (1971) reported milk
yield alone was/;s adeqguate as ;ny other single milk
variable as é measur;ment of associated response in

preweaning growth rate, and that Ehe addition of milk

b}
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component yields over milk alone had limited value in
increasing the efficiency of predicting calf growth.

The 1976 September BF yield accounted for 42.3% of
total variance explained in calf weaning weight (Table
II1.5). Average milk yield entered the equation after calf
age and birthweight, accounting for only 2.3% of the
additional variance.

As milk component yields were so highly correlated with
milk yields,’it is likely that the variation in weaning
weight explained by September BF removed a large proportion
of the variation in weaning weight accoufted for by average
milk yield. This also occurs inlthe 1977 results (Table
IIILS Equaéion 1b) as average daily milk yield entered the
regression first, explgiqing 38.4% of the variance in
weéhing weight uncorrected for age of calf. However, when
calf age entered the equétion next, “milk yield and calf a§e
accounted for 63.6% of.total variance in weaning weight.

These age-corrected values are somewhat lower than
thosg reported by others who studieg the effects of milk
yield on preweaning ADG. Gleddie and Berg (1968) and Jeffery
and Befg (1971) found that average milk yield accounted for |
approximately 71% and 60% of the variation in calf
- preweaning ADG respectively. Rutledge et al., (1971) noted
that on a within herd-year-sex basis, 60% of tﬁe variation
in 205-day weight was due to the independent effects of the
first four ﬁonths’of milk yield. Slen et al., (1963) claimed

that as no difference was found in protein or butterfat

N -
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content (P<0.05) in five breeds of sheep these constituents
had little influence on body weight gain of lambs or its
correlation with milk production. All authors reported that
the inclusion of milk yields in the later stage of lactatiog
added little to the explained variance in either‘weﬁning
weight or preweaning ADG.

In equations 2a énd 2b (Table I111.5) the effects of A,
B, A x B were forced to enter the regression first. These
effects accounted for 47.6 and 45.3% of the total variation
" in weaning weight for 1976 and 1977 respectively. Age of
calf (cA), Septehber BF and calf birthweight (BW) accounted
for 20.4, 8.2 and 2.5% of additonal variation in 1976.
Results in 1977 were similar with the exception that éverage
LACT yield replaced September BF as a variable accounting
for 10.6% of additional variatioﬁi ) .

Ordered multiple regressions of calf weaning weight on
individual average milk and component yields were compuped
for the 1976 and 1977 data a?i’areaare,presented in Table
III.6. Regreséions were compﬁfed a) wighout accounting for
anf m;in effects;.b) after accounting for the influencé of
S, CA and c) after accounting for the influence of S, CA, A,
B and A x B.

Prior to the addition of any other variable, a 1 Kg
increase in daily milk yiéid was associated with a 12.4%1.2
Kg and 11,.3%1.3 Kg increase iq weaning weight each year

respectively. However, after adjusting for the effects of S,

CA, A, B and A x B, the regression coefficients decreased to

-
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7.8 and 7.5 in each year respectively. Milk yield accounted
for an additional 8.0 and 9.5% of total variance over and
above all other effects in 1976 and 1977 respectively,

Other workers reported a significant association of
milk yield with preweaning growth measurement. Jefféry and
Berg (1971) calculated increases of between 0.06 and 0.09
Kg/day in preweaning average daily gain for every Kg
increase in the averages of August and October milk yields.
For traditional beef breeds and crosses, Marshall et al.,
(1976) reported rather low responses of 1.5:0.4 Kg at
weaning for every Kg inc;ease in milk yield over the 5
Kg/day average. Rutledge et al., (1971) found that every 1
Kg increase in daily milk yield averaéed»over the first four
months of lactation resulted in increases of only 2.5 Kg at
weaning.

In equations which accounted for the effects of § and
CA, percentage of total variation explained was 35.2 and
27.2% for 1976 and 1977. For S, CA, A, B and A x B,
percentage of total variation explained was respeétively
70.2 and 67.5% in each year. These effects accounted for
somewhat less variation than those repérted by Rutledge et
al., (1971), who tound that year, herd, gex, éires, milk
yield and other cow and calfvvariables accounted for 92.4%
of the variation in weaning weight.

Percentage of additiénal variation explained and
regression coefficients for average daily milk con;titueﬁt

<«
yields were similar with respect to association with weaning
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weight. The average daily BF, PROT and LACT yields explained '
from 6 to 10X of total variation in weaning weight over and
above effects of S, CA, A, B and A x B in both yeats. A 0.01
Kg increase  in each of average component daily yields
effected increases in weaning weights of approximately 1.4,
2.1 and 1.3 Kg respectively for both years (Table I1I1.6).
Effect of Cow wiptcr Weight Loss
The least squares means and standard errors of cow

winter weight loss (WWLS) for both yeafs are presented in
Table II1.7. The means of :LLS from October of the preceding
year to post-calving for the relatively mild winters of
1975~1976 and 1976~1977 were 54.9%2.9 and 51.9+2.9 Kg
respectively for all cows. Although differences between
breed groups were not s{gnificant_there were significantly
different results within the age-breed categories. Between
age groups the mature cows demonstrated a significantly
(P<0.05) higher winter weight loss than younger‘cows. The
noticeable difference between 2-year olds and other age
groups in this study reflects the different feeding and
management for first-calf heifers as these results are .
unlike those reported by Deutscher and Whiteman (4971) and
Wyatt et al., (1977b). These. authors observed that cows with
dairy breeding‘and 2-and 3-year olds lost more weight than
did Herefords and older cows. '

* The correlatlons of WWLS with weaning we1ght and milk
yield (Table III. 4) were low, averaging approximately 0,20

_each year. Results concur with those cited by Morris and
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wilfon (1976) who reported a correlation of 0.14 between
calf weaning weight and cow pre-calving weight change.

Ordered regressions of weaning weight on WWLS indicate -
little association with calf weaning weight (Table III.8)
After adju%;ing for S, CA, A, B and A x B (Table I11I.8 /)
Equations 1c and 4c) a 1 Kg loss in winter weight was
associated with no decrease in 1977 and a decrease of 0.1 Kg
in weaning weight in 1976. Moreover, befbre adjustments WWLS
’ accounted for only 5.8 and 2.1% of the total variation in
weaning weight in 19?6'and 1977. After adjusting for other
effects it did not account for any of the additional |
variation.

Winter weight loss as it ‘occured in these cows treated
alike had neither a significant correlétion with milk
production nor did it account for a significant proportion
of either total or additional variation Explained in calf
weaning weight. Further investigation is required to
determine the effects of variéus levels, of energy
" supplementation on dams' winter weight loSéés and growth
performance of thevéuckling calf.

Effect of Cow Average Daily Gain from Calving to Weaning

‘The least squares means of cow ADG from calving to
weaning in October (ADGCO) in 1976 and 1977 were
respectively 0.6-and 0.4 Kg/day for all age and breed groups
examined (Table III.9).-Cows gained significantly (P<0.01)
less weight per day in 1977, pessibly the result of

differences in rainfall distribution between years. The SY,
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DB and DS groups demohstrated a tendency to gain less than
HE dams. Deutscher and Whiteman (1951) and Wyatt et al.,
(1977a) noted that as a larger proportion of feed is
converted to milk and not to body fat by the high
milk-pv6ducing'crossbreds, these cows did not regain winter
weight loss as noticeably as pﬁrebred Angus and Hereford
cows, \ p

There was a tendency for cows that exhihited more
weight loss during pregnancy to,ggin more per day during
lactation between age and breeds, similar to trends observed
by Wyatt et al., (1977b).

Phenotypié éorrelations (Table I11.4) of cow’ADGCO with
milk and weéning weight wefe low and negative at
respectively f0.07’and -0.16 in 1976 and respectively -0.10
and -0.10 and -0.20 in 1977, similar to values reported by
Hohenboken et al., (1973) and Koch (1972) (Table 111.4).
These resulté suggested that cow weight gain during
léptation'may be slightly at the expense of milk{ doduction.
Morris and Wilton (1976) noted that aithough‘éhe maénitude
depended on the particﬁlar‘stage of lactation considéred,.
the relaéionship between milk produdtion~and body weight.
change guring laCtatién was negative as was the relatibnship"
bétween calf weaning weight and weight change .of ihe
lactatingvcow. | \ |

Ordered'regresséons of weaning weight on cow AbGCO
(Table~III.8_E§uations 2a, 5a) indicated that as an

individual variable, cow ADGCO accounted for only 2.5 and

T



.4.?% of the total variation explained in weaning weight in
1976.and 1977 respectively, similar to the 1% of variation
explained by cow weight and condition as noted by Marshall
et al., (1976). After the introduction of the effects of §
and CA, gné subseqﬁently S, CA, A, B and A x B, (Table
III.E, Equations 2b, 2¢, 5b, 5c) the percent of additional
variation explained over and above these effects remained
small for both years.

For every 0;1 Kg increase in cow ADG dur&ng lactation,
calf wéaning weight showed a decrease of 1.5 and 1.0 Kg in
1976 and 1977 respectively (Table III.8 Equations 2c¢ and 5c¢)
after other effec;s had been forced to .enter the regression
first. Singh et al;, (1970) calculated»that a 1% loss in cow
weight during gﬁckiing was associated with an increase of
from 0.14 to 1.09 Kg in ﬁeaning weight, éuggesting that cows
producing more milk had faster gaining calves and lost
weight while nursing them. |

Morris and Wilton (1976) suggééted.that heavier weaning
weights vere derived from cows which lost mofe body weight
during lactation. In the present study however, cow ADGCO
accbunted for little of either total or additional variation
explained in weaning weight. This factor may indicate that
cow summer weight changes are confounded with the effects of
age and breed of dam which accounted for a large proportioﬁ

of the variation in weaning weight,
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Effect of’Calf Birthweight

" Least squares means of calf birthweight for 1976 and
1977 were 35.410.4 and 38.0+0.4 Kg respectively overall,
ranging from 29.9+1. 2 Kg for calves of 2-year o0ld HE dams to
44.211.2 Kg for calves of mature DS dams. The difference
between years was significant (P<0.01) with calves weighing
approximately 2 Kg more at birth in 1977 than in 1976./
Although calves of older dams and those with dairy breeding
tended to be heavier at birth, differences were consistently
significant (P<0.05) oniy between calves of 1-year olds and
those born to dams of other age groups. Fahmy and Lalaﬁde
(1973) reported s1gn1f1cant1y lighter birth and weaning
weights for.calves from 2- and 3-year old/héms and maximum
we1ghts at birth and weaning from cows avéraglng 7.6 and 8.2
years respectlvely. Similar trends were noted by S1ngh et
al., (1970), Lawson (1976) and Smith et al., (1976).

Phenotypic correlatlons of birthweight with wedaning
weight calculated from the present data were 0.40 and 0.53
| in 1976 and 1977 respectively (TQPle within the range ef
estimates reported by Rﬁtledge et al., (1971) and Fahmy and
Lalande (1873).

Cal{/birtHQEight exhibited little association with
weah{e;yweight in the regression analysis of adjusted data
(Table 111.8, Equations 3 and 6) as most of the variation
explained was accounted for by the effects of calf sex and

- age of dam. Calf birthyeight accounted for an additional 3.1

and 6.7% of additional variation over the effects of S, Ca,
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A, B and A x B in each year respectively.

After adjusting for other effects a 1 Kg increase in
weight at birth effected an increase of 1.5 Kg at weaning 4in
1976 and 1.9 Kg in 1977, similar to results found by Lawson
(1976), Rutledge et al., (1971) and Siongh et al., (1970).

Altﬁough higher birthweights maf‘Be associated with -
increased preweaning growth response, this advantage is
possibly outweighed by fhg higherkincidence of dystocia and
reproductive problems. Berg et al., (1978) noted that a
reduction in biéth weigﬂt would be as u&éesirable as an
excessive increase, because increased mortality is
associated with both very small and large calves. Rather,

' concurrent selection for dams with greater pelvic¢ capadity
and for fast-gaining bulls who sire calves with moderate

birthweighté would be recommended for improving weaning

weight.

D. CONCLUSIONS
The effects of dam breed and age were highly

significant (P<0.01) and together accounted for between 45
and 48% of the variation in calf'weaning weight each.year.-
Cows with déiry background produced more milk and weaned
heavier calves than the Hereford and Beef-Synthetic dams.
The greatest difference of age of dam on calflweaning weight
‘in this study was between 2-year olds and older dams.

~ Age and.sex.of calf were aléo.signifiggpt effects. Age

of calf accoﬁnted for between 20 and 26% of the vafiationAin
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calf weaning weight. Regression of weaning weight on‘calf
ége was 1.3 Kg/day. There was approximately 6% difference in
wveight at weaning at approximately 157 days oangé between
sexes-each year.

Measurements of milk yield or aésociated constituent
yields served as good predictors of calf preweaning growth
response. Much of the influence of milk was confounded with
age and breed of dam. Regression'analyses showed that milk
yield variables explained a significant 6 to 10% of
variation in weaning weight after removing the effects of
cow ége and breed, and calf age and sex. While measurements
of milk constituent yields are useful in‘deterqining |
specific differences between breeds, they aceounted for e
little of the variation in weaning weight over milk yield Ak_‘
alone. .

The effects of other cow and calf variables were
generally small and not'significant. Cow winter weight loss
durlng gestatlon and summer we1ght gain of the lactating cow
had little influence on: calf weaning weight. Calf
birthweight was moderately correlated with weaning weight.
However, as this factor .is often associated with high levels
of dystocia, selection for increased birthweight is not
ad;isable for increasing weaning weight.

Results indicate -that. milk and constltuent yields are
largely 1nfluenced by the age and breed of dam The
confounding effect of the breed of dam may be partly due to

different inherent grow;hfrate potential between breeds, but
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this factor réquires further investigation.

As the assocfation Setween milk yield and weaqing
weight is so significant, the introduction of dairyibreeding
into the dam line to increase milk #ields and subsequent
weaning weights may be a viable consideration for a bfeeding

program in a cow-calf operation. ,
ﬁ.

SNy
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GENERAL SUMMARY AND CONCLUSIONS

The objectives of the present study were to examine
differences in lactation trends among four breed groups
including purebred Hereford (bee?); a synthetic of three
beef breeds; a synthetic of dairy and beef breeds; and dairy
x beef crossbred cows; and to determine various cow and calf
factors influencing lactatiohlperformance of range cows and
wéaning-weights of their calves,

An experiment using exogenous oxytocin’was conducted to
collect milk samples from a total of 448 cows over two |
years. | »

Milk extraction using 20 I.U. of oxytocin and t;at
tubes appeared adequate as a method of measuring a cow's
milk yield. Residual milk collected from cows tested was
negligible and generally, yields were similar to those
reported in the literature. '

Samplgs were analyzed for constituent percentages and
cow and calf weights and ages were recorded.

Few studies domparing lactation trends had been
conducted 6n large samples of range beef cattle, and
comparison of results was therefore difficult as methods of
milk extraction, sample s1ze, breed dlfferences and
statistical analyses varied considerably among. research
reports rev1ewed

A more precise indication of specific lactatipn trends

L]

and effects of age and breed of dam would have been possible



if cows were separated into breed grcips according to exact
breed compostion. If a larger number of older cows were
available, céﬁ age effects could have been partitioned into
9 age groups for cows ranging in age from 2 to 10 years. Had
milk measurements been taken more often during the
lactation, the lactation curve would provide more
information on changing trends.

In the present study however, the author was concerned
with general rather than specific trends and associations;
conclusions drawn from this study can be practical-and
applicable in different environments.

Given the wide range in‘calf'age and unequal numbers of
breed of dam and age of Fam groups, one would expect a high
error term, However, error was considerébly reduced in the
statistical treatment of data‘by the method of adjustment
for main effects including dam age and breed and célf.age
and sex.

Lactation Trends

Dams with backgrounds which included Holstein and Brown
Swiss breeding yieldea more milk and exhibited greater
persistency than beef crossbreds and purebred Herefords.
Because dairy crossbreds in this experiment were not milked
regularly for commercial purposes, they produced
considerably less milk than dairy cows used in industry.
Commercial dairy cows have been selected for high milk
production and the introduction of such breeds into the

breeding system at Kinsella has served to increase milk
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yields among the crossbreds.
However, this factor alone is not the sole reason for

increased production. Heterosis may have been a factor that
: [ ]

‘influenced milk production as crossbreds at Kinsella with

various beef breed backgrounds yielded more milk than the
purebred Hereford dams studied.

Heterosis possibly accounted for the high constituent
percentages of butterfat protein and lactose produced by
all the crossbreds. These results paralleled those reported
in the literature for crossbred beef cattle, but were higher
than for purebred beef cows or traditional dairy cows.
Factors Influencing Milk and Constituent Yields

Regresslons on milk and constituent ylelds 1nd1cated
that breed and age of dam effects exerted a strong influence
on the level of milk trait measured, accounting for up to
44% of the variation in milk yields. Calf preweanlng average
da1ly ga1n (ADG) also exhibited a high association with any
one milk yield variable, being associated with 23% .of the
total variation in yields, ignoring the effects of age anmd
breed of dam. . |

Factors such as calf birthweight and cow weight changes
during pregnancy and lactation did not account for a
51gn1f1cant proportion of the variation in any one milk
yield varlable tested In the regre551ons, main effects
removed a large proportion 3j the variation associated with
calf birthweight anq cow weight‘changes. Assuming identical

management treatment and level of nutrition, these factors
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are largely a reflection of calf sex and dam age and breed.

L d

Factors Influencing w.aning Weights ) ,
-
As calf preweanlng average da11y gain 1s a funct1on of

<;ge and we1g)t and wag’hxghly associated w1th m11k yields, -
it was expected that milk and const1tuent y1e1ds would
demonstrate a high assocxat1on with wean1ng weight corrected
. for €alf age.

As milk y1e1ds are influenced by the age and breed of

- dam,.regressions on weaning weight 1nd1cated that age and

breed of dam accounted'for up to 48% of the variance in
weight of calf weaned.

‘Mature cows and dairy croSsbreds.prodbcedlthe heaviest
calves atfweaningu HoweVer,»beef crossbreds which generally
yielded more'milk than the ﬁerefords, weaned heavier calves

than the Hereford dams,"again demonstrating‘the posSitive

2 | :
effects of crossbreeding, as well as breed compositdon.,

When the effects of age and breed of dam were accounted

-

. for, regressfons of weaning weight on milk yield showed that
: m11k accounted for up to 10%¥ of the add1t1onal variation in
rwean1ng weight (P<0 05). e |
Calf age and .sex had moderate effects on weaning
weight. Age at weaning however?cannot be drastically
increased through management without;affec;ing subsgébent
reproduct1ve performance of the dam. ‘
Calf birthweight and cow wezght changes did not .
'51gn1f1cant1y influence weapning welghts. These effects

however, were confounded by age and breed of dam.

4
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Of interest to thelproducer are factors that can be
used to increase herd productivity. Results of this
investigation support evidence suggesting that the
systematic addition of dairy cattle breeds in a
croésbreeaing program will positively affect the weight of
the weaned calves by increasing milk production of tﬁeir
dams. Combined with selection that emphasizes reproductive
performance and high weaning weight, the level of herd

productivity can be expected to respond favorably.
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