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ABSTRACT
Studies were undertaken to ev* =~-= the use of large
‘~dairf breeds in crossbreeding for beef production. These

. a
studies involved the assessment of reproduction and maternal

.-

productivity of DairygBeef Crossbred cows and the growth

4

characteristicd of their offspring.

. The DairQEEeef Crossbred cows were obtained by using
Brovn';vissu Holstein and Simmental bulls én Hereford and
Beef Syrnthetic cows, hence three dairy-beef crosses were
obtained; Brown Swiss Eféé;(BSZ), Holstein cross(HOX) and
Simmental crcss(ilx). These Dairy-Beef Crossbred(DBC) cows
as a group were also éampafed with four other breeding
groups'of covs maihtained at The University Ranch, Kinsella,
Alberta; Hereford(HE), Beef Synthetic(SY), Dairy .
Synthetic (DY) and Beef Crossbred(BC). DBC and BC cows were
mated to HE bul;sfgﬁile in the athér breeding graups;bulls
from the same breeding group as the cows were used. Data
from 1972 to 19§Egzbnsi§ting of a total of 1420 cglvings by
1026 cows were subjected to least-squares analyses to -
compute various statistics for comparison purposes.

In the f;:st study (Chapter .I) the reproduction and

maternal productivity of the DBC cows were assessed by
DBC wvith the other breeding groups of cows. Traits

considered inclpded salving‘éifficulty and birth weight,

-per cow exposed to breeding, and disposal traits. No



significant differences were obtainéd between the crosses
vithin DBC in all the traits except for birth weight and
veight {of calf weaned per cov exposed to breeding. Calves of
HOX Eéig had a heavier méangbirth veight than those of SIX |
covs but similar to those of BSX cows (P<0.05). Mean weight
of éilf veaned per cow exposed to breeding followed a
similar pattern as for birth weight. Reproductive fgilu:e
vas responsible féf most gtgthe disposals; 76.2 percent.
Troubles with the udder did not appear to be a major pféblam

'uith th¢ DBC cows, accounting for only 2 pgfs nt of the

£

disposals.

v o B
Calves of SY and DBC cows had similar mean birth

weights while calves of DY cows were the heaviest and calves

of HE covs the smallest (P<0.05). DBC and DY cows had the

" highest mean weights of calf weaned per cow exposed to

. L) 4 e s o e . ,
breeding. They were followved by SY, BC and HE cows in that

significént except those between DBC and DY cows (P<0.05).
As a percentage of the original cows exposed to breeding,
DBC had 11 percent more cows still in the herd after 6 years
of ;ge thén‘ﬁE cows but this was not significantly different
from the other breeding groups (P<0.05). For the cummulative
calf production per cow for 3 calf crops DBE cows had a
r;ignifie:ﬁtly higher number of calves weaned than HE, SY and
BC cows (P<0.05). The same was true for the total weight of
calves weaned, adjusted to a male basis. No significant
differences vere‘abtainéd betwveen the breeding groups of

®



cows for the other traits ccnsiéered;

In the second study {(Chapter II) the growth S
charactéfistics of the offspring of the DBC cows were *°
assessed in a similar vay. Traits considered included
) preieaniné and postweaning growth traits. Within the DBC

gﬁ?i;éing group significant dfferences were obtained in all
the preveaning growth traits. Calves of HOX dams wvere
: 51gn1f1cantly heavier at birth than those of SIX dams
(P<0. DE) The adjusteé veaning weight of calf followed the
same pattern. Calves of BSX and HOX dams had similar
preveaning average daily gains and these. ve significantly
higher than that of SIX dams(P<0.05). Egr thip) postweaning

growth traits the only significant differencés obtained . &
between the crosses were for the adjusted 365-day veight of
male calves whereby male calves of HOX dams wére heavier
than those of SIX dams but similar to those of BSX dams
(P<0.05).

Mean birth wgighE of calves of DBC dams was
however, no significant differences were observed betﬁgen
the calves of DBC dams and those of SY and BC dams. The -
adjusted weaning weight and preweaning average da1§;‘gm1n
'for calves of DBC dams were significantly higher than tpese
of calves of SY and BC dams (P<0.05), & reflection of the
superior milk pr;éuctiaﬂ of DBC dams. Calves of HE dams had
the lowest mean values for all the preweaning growth traits,

F
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No significant differences were .obtained betwien the
male calves of the different breeding groups for the
postwveaning test éériad ;verage daily gain. For adjusted
365-day weights, calves of HE dams had significantly smaller
weights than those of DBC and the other breeding groups
(P<0.05). They differences between the other bfeeding groups
in this trait vere not significant. Female calves of DBC
dams were significantly heavier (P<0.05) than those of HE
dams but significantly lighter than those of SY and DY dams
.at 540-days of age.

The results of the studies suggest that the Dairy-Beef
Crossbred covs maintained their reproduction and
pfgductivity; and they weaned heavier calves under Kinsella

‘conditions than beef or beef crossbred groups.
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GENERAL INTRODUCTION

Crossing of breeds is a potential method of obtaining
genetic impgovement in livestock. Combined with selection,
additive and nén-additive ;ariance can be utilized to the
utmost. Crossbreeding allows for the utilization of
heterosis and combining of desired characteristics in cattle
that would not otherwise be present in any single breed.

Crossbreeding beef cattle is becoming a iidespread
practice for increasing productivity in commercial herds. In
his extensive revieﬁ, Long (1980) reported that
crossbreeding results in positive heterosis for most
economic traits. Crossbred beef cows have been shown to be _
more productive than purebred cows (Gaines et al. 1971;
Parker et al. 1972). Production per cow exposed to breeding
could be increaséd 15 to 25 percent Sy crossbreeding
(Cundiff 1970).

Interest in crossing dairy with beef breeds to increase
the productivity of beef cows is also on the increase and
this has'stimulated research into evaluating the
productivity of the dairy~beef crossbred female and the
performance of the offspring it produces. Some work has been -
done vith dairy-beef crossbred cows under feedlot conditions
however more work needs to be done under range conditions.

The overall objectivé of the studies was to evaluate
the use of large dairy breeds in crossbreeding for beef

production under range conditions. It involves the
-



evaluation of the maternal ﬁfﬁéuctivity and reproduction of
the dairy-beef crossbred females, and the assessment of the

growth potential of their offspring.

[ ]
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I. REPRODUCTION AND PRODUCTIVITY OF DAIRY-BEEF CROSSBRED

A. INTRODUCTION

Cows are the production units in a beef cattle
operation and their regular reproduction is essential to the
returns obtained from the operation. It is also important
that the calves born be nurtured gﬁd vell cared for by their
dams until they are weaned.

The amount of milk produced by the dam is very *
important in the weight of its calf at weaning.
Incorporation of dairy breeds in e:assb;egéing for beef
production has the effect of increasing the milk production
potential of the crossbred cows (Deutscher aﬁd Whiteman
1971). Higher ieaﬁing weighés have been reported from

crossbreed Angus x Milking Shorthorn cows compared to

1977a). In a study by Cundiff et al. (1974) it was observed
that more than half of the cummulative effects of heterosis
vere due to heterosis for.fertility and maternal ability in
crossbred cows. Interest in the use of dairy breeds in
crossbreeding with beef breeds is on the increase but very
little research has been done under range conditions.

The use of large dairy breeds in crossbreeding may,

hovever, result in the birth of heavier calVves (Pahnish et

al. 1969) which may lead to an increase in calving



reported in dairy cows as compared to beef covs (Deutscher!

and Whiteman 1971). The performance of dairy-beef crossbred

cows, under rangé conditions compared to beef cows in
reproductive efficiency needs to be adequately studied.
The objectives of this study were:

1. To evaluate and co-paré the maternal productivity of
dairy-beef crossbred cows from three different dairy
breeds.

2. . To compare the maternal productivity of the dairy-beef
crossbred cows, as a group, with four breeding groups of
cows maintained at Kinsella.

The study inéludes the reproduction, retention éné the

cummulative calf production performance of these cows.
AN . ’
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B. MATERIALS AND METHODS

Data for the study were collected from 1972 to 1980 at
The University of Alberta, Beef Cattle Ranch at Kinsella,
Albértgi It included data on cows born in 1972 through to
1978, and calves born from 1974 to 1980. The data included a
total of 1420 calvingsiﬁy 1026 cows,

The Kinsella Ranch is at the edge of the boreal forest
and is characterized by groves of aspen poplar and other
brush. The total land area is about 2,800 hectares. About
800 hectares consist of improved pasture, made up ,0f brome,
alfalfa and creeping red fescue. Of the native 3;:!!, rough
fescue and western porcupine grass predamingte;'The annuel
precipitation at Kinsella is about 500mm.

The management and breeding plan 6f the Kinsella
Project was aeséfibed in detail by Berg (1975,1978). The
breeding herd was on the range all year round and depended
on natural grazin§ except for three or four months in the
vinter when supplementary maintenance feed, compatible with
health and reproduction, was gravidedg Yearling and two year
0ld heifers were separated from older cows during the
winter. During this périéd older cows lost up to 50 kg.
vhile heifers normally maintained their precalving weights.

A surplus cov herd was maintained at Kinsella. This
consisted of crossbred cows, ihich'vgre a progeny of cross
breeding among Hereford and Beef Synthetic breeding groups,
and cows culled from the Hereford and Beef Synthetic

breeding gréups either because of minor udder defects or



because of low weaning indices on their calves. About 30% of
the sufplus covw herd-vas crossbred and the remainder wvere
culls. Since 1971, surplus cows have been bred to Brown
Swiss, Holstein and Simmental bulls to produce cows for the
Dairy-Beef Crossbred (DBC) breeding group. Therefore, within
the DBC breeding group of cows there were the Browf Sviss
cross (BSX), Holstein cross (HOX) ang Simmental cross (SIX).
The above crossbreds vere mated to Hereford bulls producing
offspring of 25% dairy breeding which were included in the -
study. Thus in this study gﬁaut one-third of the cows had
25% éairyrbreediﬁg vhile the other two-thirds had 50% dairy
breeding (Table I.1).

, Other breeding groups of cows used in the study, mainly

for comparison, were nggfaréh}ﬁs). Beef synthetic (SY),

breeding group is a purebred population open to artificial
ingsemination from superior industry bulls. The SY breeding
group is a composite of approximately 36% Angus, 35%
Charolais, 21% Galloway and the remaining 8% consists of
other breeds including Hereford, Holstein, Brown Swiss and
Brahman. The DY breedfﬁg group is also a composite of
approximately 30X Brown Swiss, 33X Holstein, ESaSimmgntal
and the remainder traditional beef breeds. The BC breeding
group consists of crossbred covs which have at least 50%
Hereford breeding and the remainder other beef breeds. The
number of cows for the different breeding groups were 217

-for DBC, 220 for HE, 445 for SY, 95 for DY and 49 for BC.-



Table 1.1 Compostion of the different crosses within DBC.

Dairy Breeding group Overall
Breed —_— - -
Percentage BSX HOX SIX
25% No. 27 20 24 71
% 3s. 29.4 33.3 32.6
50% No S0 48 48 146
X . 64.9 70.6 66.7 67.4
Total No. 77 68 72 217
% 100 100 100 100

The formation of some of these breeding groups was described

by Berg (1980).

All sound heifers were bred as yearlings to calve as

two-year olds. Cows gié
August. Breeding was in
tventy-five cowvs except
bred as a multiple-sire

Hereford bulls thle in

heifers were bred mainlg in July and

ingle-sire groups of twenty to

for the DY breeding group which was

group. DBC and BC cows were bred to

the other breeding groups, cows and

bulls within the same breeding group were mated to produce

the calves used in the study. Calves from only the first

three é@sgible calvings of each cow were used in the study

to compare cow éreduztivity traits. Two year olds were

calved separately and were more closely supervised during

calving. They remained separated until breeding commenced.

Calves were born mainly in April and May and remained with
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their dams until weaning. All breeding Eemgies vere run
together .as much as possible, Calves were weighed at birth
and m;nthly to weaning. Except for 1974 where weaning vas in
early November, weaning has been in earl} October.

Heifers and cows failing teruégn ; calf each year wvere
culled. Heifers and cows were also culled for unsoundness
and defects such as requiring CaeSarign section, bad udders,
goiters, cancer eye, crippling, etc.

Traits considered included birth veight, and calving
difficulty in which néfmal unassisted births vere
differentiated from assisted births of any form, from slight
pull to requiring Caesarian section. Calf crop traits and
wveight of calf weaned per cov exposed to breeding for the
first three galvings vere also considered.

Cow retention was measured by whether or not a cow
remained in the herd each successive year after her original
exposure to breeding at a year of age. It should be

remembered that in this study any heifer or cow failing to

~ wean a calf each year was culled. Cummulative calf

production per cow was calculated for number of yearly -
exposures to breeding which a cow had, number of calves born
and weaned, !llEU§ to a maximum of three to cover the three
year reproductive period studied. The total veaned weight
“per cow, expressed on male basis, was also caleufated;
Disposal age was calculated as the age of the cow at
the_time of disposal, using records of all cows disposed

during the period of the study. Under reasons for disposa],



covs culled for reproductive failure included cows which
aborted and cows which failed to calve. Cows culled for
calving problems included cows which had stillbirths, cows

whose calves died immediately after birth, cows with

Caesarian section. Cows culled for udder problems included
cows which had mastitis, bottle or large teats or pendulous
udders., Culling for bottle or large teats was done only in
the breeding groups where the number of cows needed to
maintain herd size was not limiting. All other reasons for
disposal, including deaths, were pooled under "other"
reasons.
Statistical Analyses
7 Least-squares analyses for unegual subclass numbers
(Harvey 1975) were computed. Two sets of analyses were done.
The first set -was a comparison of the different crosses
within DBC. Preliminary analyses showed no significant
differences between cows with 25X and cows with 50X dairy
breeding, so within each cross cows were grouped together
irre;pectivg’af the percentage of daify}br;eding.'ln the
second set of analyses the DBC cows were taken as One group
and compared to the other four breeding groups of cows. Age
of dam and sex of calf effects were considered in both sets
of analyses.

A fixed effects model was used with the main effects
being age of dam, breeding group of cow, sex of calf and

year of birth. Only the interactions believed to be of the
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most biological significance were included in the model.
These interactions were the age of dam by bfeeéing Ercuﬁ of
cow interaction, age of dam by sex of calf interaction and
breeding group of cow by sex of calf interaction. The model
used wvas:
Tigxam = U + Ay + By + AByy+ Sp + ASyx+ BSyx + Ri+ eyyy,
vhere ;ff§
| Y%tfgit undef E@ﬁSiééiZtiaﬂ: )
u=overall mean
A=age of dam
Efbrggding group of cow
S=sex of calf
R=year of 5irth
AB=age of dam by breeding group interaction
AS=age of dam by sex of calf interaction
BS=breeding group by sex of calf interaction
e=random error. : _
This model was used for birth weight and calving
difficulty. For calf‘crap traits and cummulative calf
praBuction performance éer cow, sex of calf and its
interactions yere removed. For the cow retention and
disposal traits, both the sex of calf and agevafwdam plus
their interactions were removed.
Levels for the main effects were:
1. Age of dam (A) classified as 2, 3 and 5%§5x¥?
2. Breeding groups of cow (B) classified as Béﬁ, HOX and

SIX for the first set of analyses and DBC, HE, SY, DY
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and BC for the second set of analyses.
3. Sex of calf (8) classified as male and female,
4. Year of birth (R) classified as 1,2,3,4,5,6 and 7.
Using the procedure for mean separation for unequal
_humbers as outlined in Harvey (1975), Student-Newman-Keuls
test was used to test differences between means when

signiticaqt differencés were established by least-squares

analyses.
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C. RESULTS AND DISCUSSION
1. COMPARISON OF CROSSES WITHIN DBC

Birth Weight and Calving Difficulty

Least-squares means and standard errors for birth
veight and calving difficulty for the different crosses
vithin DBC are presented in Table 1.2. Heavier progeny birth
wveights from heavier dams have been noted in cattle by
Joubert and Hammond (1958) and Donald et al.(1962). The
heaviest cross, which was the HOX, had significantly heavier
calves at birth than the lightest cross, SIX (P<0.05). There
was no significant difference in the birth weight of the
progeny of the BSX cows compared to those of either HOX cows
or SIX cows. | |

Calving difficulty was eszimated by the percentage of
asgisted births encountered during the study. This accountea
for 18 percent of all calvings. No significant differences
were observed betveén the differén;\crosses in DBC in this
trait. .
Calf Crop Traits

Least-squafes means anhd standard errors for calf crop
traits for the crpsseg vithin DBC are presented in Table

I.3. HOX tended to have lower means for percent calf crop

rn, weaned and calf survival to weaning compared to BSX

. Te differences were however not significant.

[
Percent calf\crop born and veaned were 77 and 75
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Table 1.2 Least-squares means and standard errors for
‘birth weight and calving diFF1cu1ty for the
crosses within DBC.

7 Breeding group Overall
Trait - —
BSX HOX SIX

No.' 130 96 105 331

Birth wt., kg Mean 36.1%® 37.6% 35.7®  36.5
S.E. 0.6 0.7 0.6 0.4

Assisted Mean 15.8 19.0 19.2 -18.0
5.6 4.7 3.5

births.% S.E. 4.7

2Pgeans within the same row with different superscripts
are significantly different(P<0.05).
'Number of calvings. .
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Table 1.3 Least-squares means and standard errors for calf
crop traits for the crosses within DBC.

Breeding group Overall

BSX HOX SIX

No.' 157 126 137 420

76.
10.°

71,
10. ¢

94 .2

Calf crop Mean
born,%? S.E.

~3
O 0o

Calf crop Mean
weaned, %? S.E.

~3

Calf 7 Mean
survival %3 S.E.

~3 M O LS -
[T ] ~3 \
~J 00 wy Wy~
o L8 W 00 U s
~3
.4

w
~©
~3 b

% ~o wo wvw

")
o

Wt. of calf 7 B ﬁ%b
weaned per cow Mean 152.6%° 159.4% 14
exposed, kg S.E. 2.4 3.0

o

6°  153.
4 1.

1 O WD

abyeans within the same row with different superscripts
are sﬁﬁ‘eanﬂy different(P<0.05).
1Total number of exposures to breeding.
20n the basis of number of cows exposed to breeding.
3from birth to weaning. ’
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respectively. These percentages arezslightly lower than
those reported by Berg (1978) for the Kinsella herds. Calf
crop born and weaned have been observed to increase with
parity until the Sth or 6th parity (Rogers 1972). This
increase lowers the expected mean for the first three
parities compared to the mean for, say, the first five
parities. In this study only the first three possible
calvings of each cow were used and this could have account
for the disparity in the two results. Up to 97 percent of
all calves born survived to weaning. This is very high and
it is a reflection of the mothering ability of these dams.
Losses from birth to weaning have been from 5 to 6 percent
in the Kinsella herds (Berg 1978). No significant
differences were observed between the crosses when these
_calf crop traits were studied within parity.
N Weight of calf weaned per cow exposed is a function of
calf crop ;eaned and weight of cg%ves at uegniné,.szx cows
wveaned significantly lighter calvés per cow exposed to
breeding compared to HOX cows (P<0.05).
Cow Retention

Longevity usually is defined as length of life. In
ﬁsagq regarding livestoci this definition is often qualified
to dehote length of productive life. It should be remembered
that under the management system for this study cows and
Aheifers failing fo wein a calé each year were culled and
cows born in 1978 had only an opportunity to calve once to

the end of the study in 1980; cows from 1977 could have
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calved twice etc.

The economics of replacement rates in beef herds was
discussed by Rogers (1972). Heifers are usually sold at top
prices compared to the salvage p:ices obtained from culls.
Cows which can be retained longer, allow one to take
advantage of this. The lowering of replacement needs also
allows for strict selection of replacement heifers. It has a
disadvantage, howvever, of increasing the generation
interval, thus reducing the potential genetic gain per year.

Least-squares means and standard errors for cow
retention rate for theiérégées in DBC are presented in Table
I.4. This is represented graphically in Fig I.1. All the
cows originally exposed to breeding were still in the
breeding herd at 2 years of age. The percentages of cows
remaining in the herd at 3,4,5 and 6 years of age wvere
81,48,31 and 22 pgercent respectively. Although these
percentages are only slightly lover than those reported for
various breeds by Robertson and Barker (1966) they are far
lowver than those reported by various other workers
(Dickinson and Touchberry 1961; White and Nichols 1965; N
Everett et al. 1976; Spelbring et al. 1977b). Diéginsan and
Touchberry (1961) working with Holstein aﬁé Guensey%cattle
found that 69.8 percent of the crossbreds and 47.7 percent
of the purebreds cample;e& §ix lactations. Working with
:Angus and Milking Shorthorn, Spelbring et al. (1977b) had 68
percent of their cows returning to the breeding herd after 4

years. The lower cow retention rates obtained in this study
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Table 1.4 Least-squares means and standard errors for cow

retention rate!

for the crosses within DBC.

Overall

SIX

2 years

3 years
4 years
5 years

6 years

No.?
Mean
S.E.

No. 2
Mean

S.E.

R

AL

L& B

72
100

69

76.3
4.

64

43.
6.

60

30.
5.

56

22.
5.

217
100

206

194
0 48 .4

174

M
L
|l
~3 b

159
22.
5 3.

il
| oo

'Cows remaining as a percentage of cows exposed
in their yearling year.

INumber of cows which had the opportunity to be

old by the end of the study period:where [z2-6.

to breeding

Ith year
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is not unexpected, since unlike the other studies, cavs,in‘
the breeding herd vere not only expected to calve but also
to wean a calf each year. Cows failing to do that were
considered culled. In the study by Séglbring et al. 1977b,
only cows failing to wean a calf the second time were
culled. In this study no significant differences vere
observed in the cow retention rate between the different
crosses.

Cusmmulative Calf Production Performance per Cow

The cummulative calf production performance of a cow is
influenced by fertility, maternal ability and retention in
in Table 1.5. The average number of exposures to breeding
vas 1.74. Number of calves born and weaned was>1.25 and 1.19
respectively. The total weight of calves weaned per cowv was
239.9 kg. No significant differences were obtained in these
traits between the different crosses in, DBC.

Least-squares means and standard errors for the
cummulative calf ‘production per cow for all three calf crops
are presented in Table 1.6. The average number of exposures
to breééing was 2.36. Number of calves born and weaned was
1.45 and 1.38 respectively. The total weight of calves
veaned per cow was 280.6 kg. No significant differences were
obtained between the crosses. The éffe;; of sex of calf was
removed by expressing the weaning veight on male basis for

the cummulative weight of calves weaned.
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Table 1.5 Least-squares means and standard errors for 7
cumulative calf production per cow for the first

two calf crops for the crosses within DBC.

Breeding group Overall
Trait S — —_—
BSX HOX SIX
No. ' 64 55 57 176

Exposures to Mean 1.85 1.4 1.68 1.74
breeding,no. S.E. 0.06 0.07 0.06 0.04
Calves born, Mean 1.43 1.21 1.15 1.26
no. S.E. 0.09 0.10 0.09 0.06
Calves weaned, Mean 1.36 1.1 1.09 1.19
no. S.E. 0.10 0.10 0.10 0.07°
Weaned wt., kg? Mean  274.0 231.5  214.2  239.9
| S.E. 21.2 22.4 20.6 13.4

'‘Number of original cows exposed to breeding in their

year ling year which had the opportunity to have two calves.
lExpressed on male basis, per cow originally exposed to
breeding.



21
’

Table [.6 Least-squares means and standard errors for
' cumulative calf production per cow for all three
calf crops for the crosses within DBC.

Breeding group Overall

BSX HOX SIX

No.'! - 46 39 47 132

.35 2.23 2.36
0 0

Exposures to Mean 2.50
.12

breeding,no. S.E. 0.14 0.15
Calves born, Hégﬁ 1’ .45
no. S.E. 0.14 .15

Calves weaned, Mean 1.51 1.34 ©1.28 1.38
- no. : S.E. 0.15 0.16 0.14 0.09

Weaned wt . kd? Mean  306.5 281.1 . 254.3  280.6
© S.E. 31.2  33.0 28.3 194

jos 0]

.34 1.
.13 0.09

[ o

'‘Number of original cows exposed to breeding in their
yearling year which had the opportunity to have three
calves. :

2Expressed on male basis, per cow origimally exposed to
breeding.



Reasons for Disposal

Least-squares means and standard errors for disposal
age and reasons for disposal are presented in Table I.7. The
reasons for disposal are represented graphically in Pig I.2,
No significant differences were obtained between the
different crosses in DBC in the average age at which the
cows vere disposed vhich was 3.2 years. Disposal age was
estimated from all the disposals which occurred during the
period of the study. Cows which were used in the study but
vere still in the herd at the termination of the-study in
1980 vere not included. The disposal age would be higher
than the 3.2 jeafs obtained if all cows used in the study
could be followed until they were eventually disposed.
Reproductive failure accounted for the bulk of the
disposals: 76 percent. Calving problems accounted for 14
percent. Problems with the udder accounted for only 2
percent of the disposals. 7.5 ?efcent of cows disposed vas
due to all other reasons, such as, death, cancer eyes and
leg problems. No significant differences were obtained
between the different crosses in all the different reasons
for disposal. Parker et al. (1960) worked with
Holstein-Friesian and Jersey cows. In their study 41 percent

of Holstein-Friesian and 21 percent of Jé:sgy cows were

disposed as non-breeders, while udder problems accounted for
10.5 percent and 9.5 percent for the HelstéinﬁFfiesian and
Jersey cows respectively. O'Bleness and VanVleck (1962)

£aund that 16 to 19 percent of the New York dairy herd wvere
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Table 1.7 Least-squares means and standard errors for

disposal age and reasons for disposal' for the
crosses within DBC.

Breeding group Overall
Trait — —— -
BSX HOX SIX
No.? 37 41 45 123
Disposal age, Mean 3.2 3.2 3.1 3.2
years S.E. 0.2 0.2 0.2 0.1
Reproductive Mean - 81.6 81;9 68.9 , 76.2
failure.X% S.E. 7.6, 7.2 6.6 4.2
Calving Mean 8.3 11.8 22.8 14.3
problems,% S.E. 6.5 6.1 5.6 3.6
Udder Mean 4.2 0.0 2.4 2.0
problems, % S.E. 2.7 2.5 2.3 1.5
Others3, % Mean 5.9 7.2 8.8 7.5

'As a percentage of all cows disposed during the study

period.

2Total number of cows disposed during the study period..
i0btained by difference. :
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culled due to sterility and 14 to 20 percent were culled due
to udder trouble and mastitis. The higher percentage of
disposals due to reproductive failure in this study was due
to the fact that a cow was not given a second opportunity to
wvean a calt if it failed to do so in any year. Problems with
the udder do not appear to have been a éreblem in this herd.
The effects of age of dam, sex of calf and interg&tians

i
obtained in the comparison of the crosses in DBC were

similar to those obtained from the comparison of DBC, a
group, with the other breeding groups for all the traits
considered. These effects will, therefore, be discussed when
discussing the results from the comparison of DBC wvith the
other bfeééing groups becausge of the larger data set

involved in that comparison.
2. COMPARISON OF DBC WITH OTHER BREEDING GROUPS

Birth Weight and Calving Difficulty

7 Least-squares means aﬁd standard errors for birth
weight and calving difficulty fa} all breeding groups are
presented in Téble'IiE. DY cows had the heaviest calves at
birth while HE cows had the lightest calves. DBC, SY and BC
cows had calves with similar, but significantly higher
(P<0.05) mean birth weight than calves of HE cows. The
pattern for birth weight followed the observation that
heavier dams tend to have heavier progeny birth weights

while lighter dams give lighter progeny birth weights.
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DBC cowslhad the fewest assisted births while BC cows
had the most. Differences betwveen the brgeding groups in
calving difficulty were, hovever, not significant.
Makarechian et al. (1981) Qb%aineé significant breed group
differences in églving'difficulty_ In their study calving
difficulty was categorized into 5 groups. In this study
however, calving difficulty was looked at as whether a cow
had assistance at birth or not. This could be responsible
for the difference in the two results.

Calf Crop Traits

Legst-squares means and standard errors for ;aif crop
traits for all breeding groups are presgnteé'in Table I1.9.
'DBC cows shoved the best performance in calf zfcp traits
vhile HE cows showed the poorest. The differences between
the breeding groups in the calf crop traits were, however,
not significant. %BC and DY cows weaned the heaviest calves
per cow exposed to breeding. They were followed by SY, BC
And HE cows in that order. These differences vere
significant (P<0.05).

The reSults'inéi:ate-that DBC cows were able to
maintain their reproduction as well as the other breeding
groups. |
¢ow‘aotcntion

Leagt—squafes means and s;épéard errors f@f cow
retention rate for all the brgeéiﬁg gféups are pfeﬁentgé in
Table 1.10. This is represented graphically in Fig I1.3.

Differences begwggn:the breeding groups in cow retention
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FIG 1.3 COW RETENTION RATEe FOR ALL BREEDING GROUPS
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rate were not significant at 2 and 3 years of age. There
vere 16 percent more DBC cows remaining in the breeding herd
than HE cows at 4 years of age. This difference was
significant (P<0.05). The remaining breeding groups did not
differ significantly from each other or from DBC. They did
not also differ significantly from HE. The same trend vas
obtained at 5 years and 6 years of age except that SY cows
differed significantly ffrom HE cows (P<0.05). Although at 6
years of age 13,3 percent of SY cows compared to 14.2
percent of DY cows we%e still in the breeding herd, the cow
retention rate for SY was significantly different from that
of HE while that of DY was not significantly different from
that of HE. This is because with unegual numbers it is
possible that the difference between means farther apart
with fewer numbers will be insignificant, while smaller
differences of means with larger number of abservat{cns
would be significant. DBC cows did better than HE cows in
cow retention.: Crossbred cows have been reported to live
longer thi; gurebred cows in most studies, Diékinsan and
Tbuchber;} (1961) had 69.8 percent crossbreds completing sgx
lactations while only 47.7 percent of purebreds did so. 7
",ﬁg:;lbring et al. (1977b) also obtained crossbred superiority
~in longevity. | (ff

Cummulative Calf Production Performance per.Cow .

Least-squares means and standard erférs for the
cummulative calf production per cow for the first two calf

crops for all breeding groups are presented in Table I.11, -
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For the first tvo calf crops DBC and DY cows had
significantly more exposures to breeding than HE cows
(P<0.05). No significant differences were obtained between
the other br;;ding groups with either DBC and DY cows or HE
cows. DBC cows were superior to HE cows in number of calves
born (P<0.05). No significant differences were obtained in
all the other comparisons. Number of calves weaned favoured
DBC, SY and DY cows over HE cows (P<0.05). BC cows did not
differ significantly from either HE cows or cows from the
other breeding groups. In the cummulative veight of calves
veaned DBC and DY cows had significantly higher mean veaned
veights than SY and BC cows. SY cows in turn had
significantly higher mean weaned weight than HE cows. The
differences between SY and BC cows, and BC and HE cows in
this trait were not significant (P<0.05).

Results from all three calf crops considered, are
presented in Table I.12, DBC cows were superior to HE cows
in the total number of exposures to breeding (P{D.QS); DBC
cows did not, however, differ gigﬁificantly from the cthef
bfgediqg groups. HE cows did not differ significantly from
the remaining breeding groups as well. Thé?same pattern was
-obtained for the number of calves born. There were no
significant differences between HE, SY, DY and BC cows in
‘the number of calves weaned. Thefe vas also no signifiéant
difference between DBC cows and DY cows. DBC cows ,howvever,

had significantly higher number of calves weaned than SY, BC--

and HE covs (P<0.05). Por the cummulative weight of calves

-~
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| veaned, DBC cows did not differ significantly from DY cows.
The difference between SY, DY and BC cows were also not
significant, neither was the difference between BC and HE
cows. The cummulative weight of calves weaned by DBC cows
vas significantly higher than those of the other breeding
groups, except that of DY cows. HE cows had the smallest
cummulative weight of calves veaned and this was
significantly different from those of the other breeding
groups except BC (P<0.05).
Reasons for Disposal

Least-squares means and standard errors for disposal

age and reasons for disposal for all breeding groups are |
presented in Table'I.lgtiThe reasons for disposal are
represented graphically-in Fig I1.4. No significant
differences were obtained between the breeding groups in the

/ average age at which the’ cows were disposed. Also no
significant differences were obtained between the bre;;ing
groups in the percent of cows disposed due to reproductxve
failure and problems with the udder. Significantly more cows
.vere dxsposed of due to calving problems in the HE breeding
group compared to DY(PQ0.0S). The percentage of cows
dxsposed of from DBC compared to the other breeding groups
vas not s1gnzf1cant ‘ |

- 3. AMGE OF DAM RFFECT

The effect of age of dam on the traits considéred are

presented using results from the complete data set. All

heifer calves were bred as yearlings and had their first
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calves at two years of age. Cows failing to wean a calf each
year were culled. In this study, therefore, age of dam
cérre;p;nds to parity, with two year olds in parity ' and
th!EE‘YEEf élds and four year olds in parities 2 and 3
respectively.

‘Birth Weight and Calving Difficulty

Least-squares means and standard errors for birth
weight and calving difficulty for the age of dam effect are
pfeieﬁted in Table 1.14. The mean birth weight of calves
from 3 year old cows was significantly highe: Ehan that of 2
year olds while that of 4 year olds was significantly higher
than that of 2 year olds and 3 year olds (P<0.01). This is
in agreement with reports in the literature where birth:
veight has been reported to increase with increases in age
of dam and parity (Burris et al. 1952;.;35133 et al. 1961;
Koonce and Dillard 1967; Fisher and Williams 1978).

Heifers required 40 and 45 percent more assistance at
birth than 3 and i year olds respectively. These differences
in assistance at birth were significant (P<0.01). This is in
agreement with the findings of Hﬂkgfeéhian and Berg (1981)
wvho found the frequency of calving difficulty considerably
higher in heifers. It is alsexin agreement with the results
from the studies by many other workers (Bar-Anan et al.
1976; Burfening et al. 1975; Gregory et al. 1979). The
difference in assistance at birth between 3 and 4 yéar old

cows was not significant.
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Table 1.14 Least-squares means and standard errors for
birth weight and calving difficulty for age
of dam effect.

Age of dam Overall
Trait

_ 2 years 3 years 4 years

No. ' 780 405 235 1420
Birth wt.,Kg Mean 33.3° 37.2® 38.2* 36.3

S.E. 0.2 0.3 0.4 0.2
Assisted Mean 56.6*° 16.1°  11.3°  28.0
births,% S.E. 2.0 2.8 3.8 1.7

abc :
Means within the same row with different superscripts
are significantly different(P<0.01).
'Number of calvings.
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Calf Crop Traits

Least-squares means and standard errors for calf crop
traits for age of dam effect are presented in Table I.15,
»Pefcgnt calf crop born and veaned, and percent calf survival
to weaning tended to iqcrease vith increase in age of dam.
?hé'éifferences between the dam age groups in each of these
ﬁfaits were ﬁééigignificant. Weight of calf weaned per cow
exposed to b?eeding increased significantly with increase in
age of dam (P<D.01). |
4. SEX OF CALF EFFECT

| The!gffcct of sex of calf on the'traits considered are
presented using f;sults from the complete data set.
Birth Haight and Calving Difficulty

f Legstésquares means and standard errors for sex of calf

, effgct on birth weight and calving dsziculty are presenteé
in Tgble I 16. Male calves were significantly heavier than
female calves at Eirth (P<0.01), Workers like Foote et al.
(1959), Kgénce and ﬁiilard (1967), Winks et al. (1978) and
Sharma et al.’ (1981) ebtainad similar results,

Male calves required sigﬁifié;ntly more assistance at
bittﬁ than female calves (P<0.01f. This is in agreement with
xthe finéings of several workers (Smith et al. 1976;
Buffgﬁiﬁg;&t al. 1978; Makarechian et al. 1981). The higher
1nc1dencg of dystocia in male galves :culd be due to the
h1gher birth weight of bull calves (Philipson 1976).

Interactions were generally unimportant. The Sgly :

significant interaction effect was the sex of calf by age of



41

Table I.15 Least-squares means and standard errors for calf
crop traits for age of dam effect.

Age of dam Overall’
Trait
’ 2 years 3 years 4 years
No. ' 1026 544 307 1877

Calf crop Mean 77.1  74.4 78.7 76.7
born, %2 S.E. 6.3 8.8 12.1_ 5.5
Calf crop Mean 64.6 67.7 73.4 68.6
weaned, %2 S.E. 6.8 9.5 13.1 6.0
Calf Mean 81.8 89.7 92.8 88.1
survival,K %3 S.E. 5.3 7.5 10.2 4.7
Wt. of calf a b c
weaned per cow Mean 121.8 129.3 134.0 128.4
exposed, kg . S.E. 1.0 1.3 , 1.7 0.8

atheans within the same -row with different superscripts
are significantly different(P<0.01).
'Total number of exposures to breeding.
20n the basis of number of cows exposed to breeding.
3from birth to weaning.
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Table .16 Least-squares means and standard errors Far-birth
weight and calving difficulty for sex of calf

~effect. .
Sex of calf Overall
Trait —— e
Male Female
No.'. 732 ' 688 1420
Birth wt. kg Mean . 37.2* 35.4° 36. 3
S.E 0.3 0.3 0.2
Assisted Mean 31.4% 24.6° 1 28.0
births,% S.E. 2.4 2.3 17

2bMeans within the same row with different superscripts are
significantly different(P<0.01). , .
'Number of calvings.
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dam interaction for percent assisted births (P<0.05). This
wvas the result of male calves needing more assistance at
birth than female calves born to heifers and no difference
in male calves and female calves for other ages. This is in

agreement with the findings of Makarechian et al. 1981,



D. CONCLUSIONS .

Data from 1971 ﬁc 1980 from The University of Albirta;
Beef Cattle Ranch, Kinsella were éﬁalysed to assess the
reproduction and productivity of dairy-beef crossbred cows.
Except for the vgiéht traits no significant differences were
observed between the three different crosses in the
dair'y-beef crossbred breeding group of cows. For birth
weight and weight of calf wveaned per cow exposed to
breeding, calves from the Holstein cross cows were superior
to calves from the Simmental cross cows. Calves from Brown
Swiss cross cows did not dif erésignificaptly from calves

from either Holstein cross or Simmental cross cows in birth

veight. Mean weight of calf weaned“per cow exposed to

‘breeding for Brown Swiss cross cows vas Stmilar to that of
Holstein cross cows but significantly hi han that of
Simmental cross cows. These differences be reilectians.
of the differences betveen the Brown Swiss, Holstein and
Simmental breeds in these traits. »

Calf crop traits were slightly iﬂéer than those
reported by Berg (1978). These differences could be due tai
the fact that in this study only the first three possible
calvings of each cov were used. Problems with the udder does
not appear to be of any signif%éancg in this study.

Reproductive failure accounted for 76.2 percent of all
disposals. This high percentage is a reflection of the
management practice in which a cow or heifer is gxpectgé to

wean a calf each year or it is culled. Cow retention rate
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was lower than reports ffém most studies for the same
reason. At 6 years of age only 22.2 percent of the original
cows exposed to bulls were still in the breeding herd. |

Generally the Dairy-Beef Crossbred cows, as a group,
were superior to Hereford cows in calf birth weight and
veight of calf weaned per cov exposed to breeding when
compared to other breeding groups of cows at Kinsella. The
dairy-beef crossbred cows were also superior to Hereford
cows in cow retention rate and cummulative calf production
performance per cow. No general trend was observed betveen
the Dairy-Beef Crossbred cows and the remaining breeding
groups of cows except that calves from Dairy Syntﬁetic cows
vere either heavier than, or of similar weight to those of
Dairy-Beef Crossbred cows in the weight traits. No
significant differences were obtained between the Dairy-Beef
Crossbred cows and the other breeding groups of cows in
percent assisted births and percént calf crop traits and
also for each of the different reasons for disposal. On the
whole Dairy-Beef Crossbred cows were able té maintain
compatible reproduction under Kinsella conditions and even
outperformed other breeding groups of cows, especially
Hereford, in some traits.

Assistance at birth vas highggt in heifers compared to
older cows. Birth weight and véigh; affcalf weaned per cow
exposed to breeding increased with increases in age of dam.

This is in agreeement with reports in the literature.
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Birth weight was significantly higher in male calves
than in female calves. Assistance at birth was highest with

the calving of males than vith females.



I1. GROWTH CHARACTERISTICS OF OFFSPRING OF DAIRY-BEERF
CROSSBRED COWS

A, IITRODUCTIOI

The weight of an animal at slaughter is one of the most
important factors which influence the amgﬁnt received from
the sale of the animal. This weight is affected by the
grovwth characteristics of }he‘animal. Thgigreﬁth of the
animal can be divided into two phases: the prewveaning phase
and the postveanin§ phase. Heterosis effect has been
reported for both phases of growth in beef cattle. Out of 13
experiments summarized by Warwick (1968), 12 éi-thgm showed
crossbred calves superior to straightbreds by about 4.9
.percent in a véighted“average wveaning weight; Postveaning
growth has also been reported to favour crossbred over
straightbred calves by 2 to 4 percent (Cundiff 1970).
Generally heterosis is greatest for gar;y growth gné least
for postweaning growth. The magnitude of heterosis effect
'differs from cross to cross. The effect is also affected by
variations in final weighti feeding and management, and sex.
It is therefore»essenti#l to look at the growth
characteristics of different cro§SES of e;ttlg for beef
production.

The objectives of this study were:
1. To assess and compare the preweaning and postweaning

growth characteristics of calves of dairy-beef crossbred

cows from three dtfferent dairy breeds.

47
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2. To compare the growth characteristics of calves of the

dairy-beef crossbred cows with calves of the other

breeding groups of cows maintained at Kinsella.

48



49

B. MATERIALS AND METHODS

The data used for this study were the same data used in
t:hapte} I. The breeding group of damsgeé in this study
corresponds to the breeding group of cows used in Chapter 1I.
DBC and BC cows were bred to Hereford bulls while in the
other breeding greués, cows ahd'bullstiithin the same
breeding group vere mated to produce the calves used for
this study. Calves from only the iirst_three calf crops were
used. i

Calves were born in April and May and remained with
their dams until weaning. All cows with calves were run
together as much as possible. Except for 1974 where weaning
vas in early November weaning has been in early October.
After weaning male and female calves were treated
'éifferentlyi Male calves were put on test on full
concentrate feed plus limited roughage for 140 days
féllaving’veaning and an adjustment period. Females wvere
restricted in both grain and hay intake and hall only straw
available to appetite. The postweaning growth
characteristics of male and female calves were therefore
analyéed separately.

Traits :Qnséaefeé included birth weight, adjusted
veaning weight (Appendix) and prgvaanin§ average daily gain
(Preveaning ADG) (Appendi:); Por the pe;tveaﬁing.tfaits only
records on calves on the stanéaré ration for each sex were
used in the analyses, Tes{ period average daily gain (Test

period ADG) and adjusted 365-day weight for male calves were
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considered vhile for females adjusted BES—day'veight and

adjusted 540-day weight were considered (Appendix).

Statistical Analyses .

Least-squares analyses for unequal subclass numbers

(Harvey 1975) were computed. Two sets of analyses were done.

The first set was a comparison of the calves of the

Qifferent crqQsses vithin DBC breeding group of dams. The

second

group compared w

dams. Age of dam &f

set of wnalyses involved calves of DBC dams as a

\th calves of the other breeding group of

ffect was considered in both sets of

analyses.

A
age of
birth,
of dam

by sex

fixed effects model was used with main effects being
dam, breeding group of dam, sex of calf and geaf'af
Age of dam by breeding group of dam interaction, age

by sex of calf interaction and breeding group of dam

of calf interaction were included in the model. The

model used was:

- Yiyxkim = u + Aj + By + [\E;j* Sk + ASix + BSyx + Rl*rgijklj

"where

Y=trait under consideration

u=overall mean

A=age of dam

B-breeding group E?x;gw

"S=sex of calf K%ﬂ” | T
"Rmyear of birth |

AB=age of dam by breeding group interaction

AS=age of dam by sex of calf interaction
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BS=breeding group by sex of calf interaction
e=random error.

' This model wvas used for the analyses for prewveaning
growth traits. For postveaning growth traits, sex of calf
and its interactions were removed from the model. The
postweaning growth traits for each sex were analysed
separately because male calves wvere treated differently from
female calves during this period.

Levels for the main effects wvere:

1: Age'ot dam (A) classified as 2, 3 and 4.

2. Breeding groups of cow (B) classified as BSX, HOX and
SIX fof the first set of analyses and DBC, HE, SY, DY
and BC for the second set of analyses. |

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

4. Year of birth (R) clasgified as 1,2,3,4,5,6 and 7.

Using the procedure for mean separation for unequal
numbers as outlined in Harvey (1975), Stuéentéﬂevﬁgn-xeuls
test wvas used to test differences between means when -
significant differences were established by least-squares

analyses.
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C. RESULTS AND DISCUSSION
1. COMPARISON OF CROSSES WITHIN DBC

Preweaning Growth Traits

Least-squares means and standard errors for pfeueaﬁing
growth traits for the crosses within DBC are presented in
Table II.1. Calves from dams of the heaviest cross, which
- was HOX, were significantly heavier at birth than calves
from the lightest cross, SIX (P<0.05). There were no
significant differences in the birth weights of calves from
BSX dams compared to those from either HOX dams or SIX dams.

At veaning, mean weight of calves from dams in the
different crosses followed the same pattern as birth weight.
Calves from SIX dams were significantly lighter than their
counterparts from HOX dams (P<0.05). The differences between
calves from BSX dam and HOX dams, and BSX dams and SIX dams
were not significant.

Calves in DBC had a mean average daily gain of 1.01 kg.

before weaning. Calves from SIX dams gained significantly

[

ess than those from dams of the other two crosses (P<0,05).

Postweaning Growth Traits

Least-squares means and standard errors for postweaning

growth traits for the crosses in DBC are presented in Table

IT.2. On full concentrate feed during the test period male

lves from dams in DBC gained an average of 1.46 kg. a day.

n
]

Test period average daily gain of the male calves of dams



Table I1.1 Least-squares means and standard errors for
preweaning growth traits for the crosses within

DBC.
i Breeding group Overall
Trait L -
BSX HOX SIX
No. ! 130 96 105 331
Birth wt., kg Mean 36.™® 37.6* 35.7°  36.5
S.E. 0.6 0.7 0.6 0.4
Adj. weaning Mean  224.3°® 230.9* 218.2° 224.5
wt. kg? S.E. 2.9 2.2 2.9 2.2
Preweaning ADG Mean 1.05* 1.07"  1.01®  1.04
kg/day3 S.E. .0.02  0.02 0.02 0.01

*BMeans within the same row with different supers;rigtéxiie
significantly different(P<0.05).

'Number of calves.

2Weaning wt adjusted to 180 days.

iPreweaning average dafly gain.
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Table I1.2 Least-squares means and standard errors for
postweaning growth traits for the crosses within

DBC.
. Breeding group Overall
Trait — —
BSX HOX SIX
Test period ADG Y N 7
kg/day' No. 2 41 44 29 114
Male , Mean 1.45 1.52 1.42 1.46
S.E. 0.05 0.05 0.05 0.04
Adj. 365-day
wt. K? No. 2 41. . 44 29 114
M  Mean 455.8"° 474.6% 442.0® 457.5
S.E. 11.1 10.2 11.9 8.1
Female _ No.2 63 27 43 133
: T Mean 264.2  265.6 268.4 266.0
S.E. 5.0 7.5 5¢6 4.0
Adj 540-day , I
Ke No. 2 47 25 37 109.
‘Female 5 . Mean 375.9  386.5 386.8 383.1

S.E. 6 6 8.6 7.0 5.0

‘bMeans within the same row with different superscr1pts are
significantly different(P<0.05).

'Test period average daily gain,

ZNumber of animals. -
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from the different crosses in DBC were not significantly
different: Significant differences were however observed in
the adjus;éd 365-day weight of male calves from the
different dam crosses (P<0,05). Thesé differences followved a
Siﬂﬁiﬂf pattern as for weaning weight. Male calves from HOX
dams had significantly higher mean adjusted 3§§ﬁa:j weight
than dhose of calves from SIX dams. Male calves fra; BSX
dams did not differ gigﬂificéntly from male calves from
either HOX dams or SIX dams in this trait.

- The mean adjusted 365-day weight for female calves was
266 kg. This is far lower than the 457.5 kg. ebtéined;by
their male counterparts. This is mainly due to differences
in the feeding and management of calves of different sexes.
The mean adjustuaﬁigggﬁay veight for female calves was 383.1
kggzuc significant ‘Qifferences were obtained between the |
calves from the different dam crosses in both the 365-day
‘weight and 540-day weight of female 5§lve§_

The effect of age of dam and sei-af calf and their
interactions for the growth traits will be discussed when
diséﬁssing the resuits from the comparison of DBC with the
other breeding groups because of the iafger data set

involved in that comparison,

2. COMPARISON OF DBC WITH OTHER BREEDING GROUPE - -~ -rn . ovi



Preveaning Growth Traits

Least-squares means and standard errors for prei;aning
growth traits for all breeding groups are presented in Table
I1.3. At birth calves from DY dams vere significantly
heavier than calves from DBC and HE dams (P<0.05). Calves
from DBC dams vere however not :ignifie;ntlgvészgfent fféi“
those of calves from SY and BC dams in birth weight. There
vere also no significant differences in the mean birth
weights of calves from SY and BC dams. Although calves from
DBC dams had birth weights similar to those of calves from
S5Y and BC dams, at weaning they had outgrown their
céntempcrarles slgnlflcgntly. At weaning calves from DBC
dams had w51ghts Eimllaf to weights of calves from DY dams.
Although they weighed significantly less at birth. Calves
from DBC dams were significantly heavier than those from SY
and BC dams (P<0.05). Calves from HE dams had the lightest
calves at weaning while those from SY and BC were similar,

Calves from DBC and DY dams had similar preweaning
average daily gain. Their gains were significantly highef
than the gains of calves from tée other breeding groups
(P<0.05). The gains of calves from SY dams were
significantly higher than those of calves from BC and HE
dams (P<0.05). Calves from HE dams had the lowest preweaning
average daily gains. ) -

‘ ‘Although calves from DBC dams had birth ueights'similar

to the:e of calves from SY and BC dams, :alves from DBC dams
vere significantly heavier at weaning and had significantly
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higher mean preweaning average daily gain when compared to
calves from dams of these two breeding groups (P<0.05). Dam
milk yield has been known to be of great importance in the.
preveaning performance of calves (Drevry et al. 1959;
Neville 1962; Jéifgry et al. 1971; Rutledge et al. 1971;
Totusek et al. 1971; Butson et al. 1980). Jeffrey et al.
(1971) found that 60 percent of the variation in preweaning
agéfgge daily gain and 40 to.50 percent of the variaton in
weaning weight were due to milk yield. Butson et al. (1980)
found that appraximatg;y 40 percent of weaning weight
variance vas accounted for by milk yield. In most dairy-beef
crossbred studies it has been shown that crossbred dams
praduceé more milk than the purebred beef dam (Deutscher and
Whiteman 1971 and ﬁeng 1980). Butson (1981) working with
Kinsella cévs found that DBC cows preéﬁced more milk than hE
and SY 'cows in 1977. In 1976, hovever, éhe milk production
'éf the DBC cows was similar to that of the SY cows., The lack
of differences in 1976 may have been due to the small sample
size. |

Heterosis effect on weaning weight has also been
absérveé in crossbreeding experiments. In the work by Parker
et al. (1972)p Cundiff et al. (1974b) and Spelbring et al.
(1977a) hgtg¥351s effect on weaning weight was observed.
-Although ﬁi‘ltqlll effect could not be estimated in this
study, th1s‘mxght have contributed to the significant
difference observed in the weaning weight of calvgs of DBC

covs compared to those of SY and ,BC cows. SY and BC breeding



groups are composed primarily of beef breeds while DBC has
both dairy and beef breeds thus giving it a wider genetic
base.

Postweaning Growth Traits

Least-squares means and standard errors for postweaning
growth traits for all breeding groups are presented in Tablgk
I1.4. Differences between méle calves from the different
breeding groups of dams were not significant for the test
period average daily gain. Male calves from HE dams héd
significantly smaller mean adjusted 365-day weight compared
to those of :gl§gs from dams of the other breeding groups
(P<0.05). Differences between male calves from DBC, SY, DY
and BC dams in this trait were not significant.

Adjusted 365-day weight of female calves from dams of
the different breeding groups follow a similar pattern as
was obtained for male calves in the same trait. Female
calves from HE dams were lighter than those from dams of the
other breeding groups (P<0.05). Female calves from DBC dams
were significantly heavier than those from HE dams but
significantly lowver than those from SY and DY ééﬁs for tﬁe
adjusted 540-day weight (P<0.05). Female calves from SY, DY
and BC dams were significantly heavier than thége from HE
dams in this trait (P<0.05). The differences between female .
calves from SY, DY and BC dams were not siénifi;ant_ This i;
also true for the difference between female calves Etém DBC

and BC dams.
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3. AGE OF :m(‘ KrrEcrT

The effect of age of dam on the traits considered are
discussed using results from the qemplete data set. As
stated in Chapter I the age of dam corresponds té'pgrity in
this study. Two year olds are in their first parity while
three and four year aldi are in their second and third
parities respectively.
Preweaning Growth Traits

Least-squares means and standard errors for prgvegning:
growth traits for age of dam effect are presented in Table
F.iI.E; Mean birth weight, adjusted weaning weight and
preveaning average daily gain increased significantly with
increases in age of dam (P<0.05). These results are in
general agreement with results reported by other workers
(Cundiff et al. 1966; Cardellino and Frahm 1971; Anderson
and Wilham 1978; Winks et al. 1978).
Postweaning Growth Traits

Least-squares means and standard errors for postweaning
growth traits for age of .dam effect are presented in Table
11.6. The mean average daily gain of male calves during the .
test period for calves of 2 yeaf old dams was not
significantly different ffcmjth:t of calves of 3 yeér ald
dams. Calves of 4 year old dams however gained significantly
-higher than those 08-2 and 3 year old dams (P<0.05).

Adjusted 365-day veight of male calves increased
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Table 11.5 Least-squares meanns and standard errors for
preweaning growth traits for age of dam effect.

\\\Age of dam Overall
Trait ' : , ;ijrh

2 yearJ\B years 4 years

No.! 235 1420
Birth wt. kg Mean 38.2° 36.3
S.E. . 0.4 0.2
Adj. weaning Mean 220.4" 207.9
wt. Kg? S.E. 2.2 1.0
. Preweaning ADG Mean ?.OE‘ 0.96
kg/day? S.E. 0.01 0.01

2ans within the same row with different superscripts are
significantly different(P<0.05).

'Number of calves. B

2Weaning wt adjusted to 180 days.

iPreweaning average daily gain.
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Table 11.6 Least-squares means and standard errors for
postweaning growth traits for age of dam effect.

Age of dam Overall

Trait

2 years 3 years 4 years

Test period ADG

kg/day’ No.? 225 148 84 457
Male Mean 1.37 1.41 1.50 1.42
S.E. 0.02 0.02 0.05 0.02
Adj. 365-day ,
t .K? No.2 ' 225 _ 148 B4 457
e Mean 424 .1° 450.7 472.0 448.0
| S.E. 4.8 5.5 10.9 4.7
Female No.? 321 159 g1 571
Mean . 249.8° .25Q8.6* 261.0* 256.8
S.E. 2.1 3.6 4.6 2.1
Adj. 540-day -
wt. kg No.? 276 b 121 71 468
Female Mean 370.5° -385.7*% 381.2% 379.1

S.E. 2.9 5.3 6.2 3.0

*bCpmeans within the same row with different superscripts
are signinficantly different (P<0.05).
.'Test period average daily gain.

ZNumber of animals.
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The mean adjusted 365-day weight of female calves of 2

- year old dams was significantly smaller than that of calves

from older dams (P<0.05). The difference between calves of 3
year old dams and those of 4 year old dams in this trait was
hovever not significant. A similar pattern was obtained for
the adjusted 540-day weight of female calves.
4. SH OF CALF EFrFECT

The effect af sex of calf on preweaning growth Eraitg
are presented using results from the ea!pléte data set,.
Preveaning Growth Traits

Least-squares means and standard errors for preveaning
growth traits for sex of calf effect are presented in Table
11.7. Birth weight, weaning weight and preweaning average
é;ily gain of male calves vere significantly higher than
those of female calves (P<0.0%1). This is in agreement with
reports in the literature (Bailey et gli 1975; Anderson and
William 1978; Butson 1981; Sharma 1981).
. No significant efyffects of interactions were obtained

for any of the growth traits considered.



Table 11.7
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Least-squares means and standard errors for
preweaning growth traits for sex of calf effect.

Sex of calf Overall
Trait - - —
Male Female °*

Birth wt.

Adj. weaning

- wt. ,kg?
Preweaning
kg/day?

Kg

No.' 732 688
Mean 37.
S.E.

Mean
S.E.

21

S ] O~

oW Ui Wk
] ] y

ADG Mean

S.E.

—
ow oW W

.96
1

2

| OO

ES

‘aleaﬁs within the same row with different superscripts are
significantly different(P<0.01).
'Number of calves.
igeaning wt adjusted to 180 days.
3Preweaning average daily gain.
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D. CONCLUSIONS

The growth characteristics of calves from DBC dams as
well as calves from four éﬁher breeding groups of dams were
studied. Calves from HOX dams outperformed calves from SIX ©
dams in prewveaning growth traits. The differences between
calves from BSX dams and SIX dams vere not significant
except for preweaning average daily gain. In this trait the

difference between the performance of calves from BSX dams

. was similar to that of calves from HOX dams, but

significantly higher than that of calves from SIX dams. The
postweaning growth traits of the calves from dams of the
different crosses in DBC did not differ significantly except
for the adjusted 365-day weights where, again, mgie calves
from HOX dams weighed significantly heavier than those from
SIX dams. | :

.Egmparing calves from DBC dams with those from the
other breeding groups, the higher milk production capacity
of DBC and DY daﬁs vas evident. Gqnerally calves from dams
of these two bteééing groups were superior to calves from HE
dams for all preveaning growth traits. Calves from DBC dams
vere significantly superior to those from HE dams for all
postweaning growth tragts except for test period average
daiiy gain., |

In general the growth potential of calves from DBC dams
was superior to that of the calves from dams of the other
b:eeding groups, except DY, for preweaning growth traits,

y

and equal or superior to calves from dams of the other



breeding groups in postweaning growtR traits.

67
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+ GENERAL SUMMARY AND CONCLUSIONS

The objective of the overall study vas to examine the
suitablility of using large dairy breeds in crossbreeding
with beef cattle for beef production under range conditions.
The first study examined the reproduction and productivity
‘0f dairy-beef crossbred cows and the second the growth
_characteristics of the offspring of the dairy-beef crossbred
cows, In both studies the three different }rosses.vithin ihe
dairy-beef crossbred breeding group of cows were compared,
then the‘dairy-beef crossbred cows as a group vere compared
to four other breeding groups of cows main:ained at
Kingella.

Reproduction and Productivity

The three crosses in DBC did not differ from each other
in*most of the feproduction and productivity tfaits. Cross
differénces vere observed only ip the weight traifs. For
bitth[&eight calves of HOX weré ﬂeavier than calves of SIXx.
Calves of BSX did not differ significantly from those of
both HOX and SIX. The same trend was ohserved for weight of
calves weaned per cow exposed to breeding. This is probably
 due to the fact that the Holstein breed is generally bigger
‘than the Simmental breed whilg thé Brown Swiss lies in
between. -,

Udder troubles did not appear to be a problem i; DBC.
Reproductive .failure accounted for most of the disposals; ‘

76.2 percent. This is due to the fact that cows failing to
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vean a calf each year are culled. At 4 year§ of age 48.5
percent of the cows originally exposed to breeding were
still in the herd. This figure dropped to,22.2 percent at 6
years of age. These figures are lower than those veportgé in
the literature and it is beciuse of the severe culling
prgctice in this study where cows failing to wean a calf
each year are culled. |

The.merit of the dairy-beef crossbred cows as a group
COmparqd to the other breeding groups of cows was
favourable. The general trend for most of the reproddcticn
and productivity traits was for DBC cows to be superior to
HE cows where ever significant differences were observed.
’?his trénd was observed in cow retention rate and
cummulative calf production performance per cow; The calves
of DBC cows were also heavier than those of HE cows at
birth. No general pattern was observed between DBC and the
other breeding group of cows except HE. On the whole
dairy-beef crossbred cows were able to maintain compatiblé
reproduction under Kinsella conditions. They outperformed HE
cows in cow retention but were at par with the other
breeding groups of cows. The superiority of DBC 6ver HE cows
in cow retention might bé due to heterosis effect where DBC
cows with very wide genetic bases outperformed the purgbrgé
HE cows . '

Age of dam and sex of calf effects in most of the
traits followed the general pattern reported in the

literature. Interactions were unimportant except for the sex

-
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of calf by age of dam interaction for percent assisted
births due to the fact that the mgle‘éalves born to heifers
needed more assistance at birth.
Growth Characteristics of Offspring
" Calves of the dams of the different crosses in DBC did
not differ much in both the preweaning and postweaning
grovth traits. For the adjusted weaning weight calves of HOX
dams were significantly heavier than those of SIX dams. The
same was true for the adjusted 365-day weight for male
calves, ;

The effect of the higher milk production ;gpacicy of
DBC dams was evident in the préwveaning growth
characteristics of their calves when they vere compared with
calves of the other brgeaing;gfaup: of cows. Calves of DBC
dams were superior to their Ecuterp&rts of HE dams in all
preweaning growth traits. Although calves of DBC, SY and BC
dams had similar mean birth weights, the preweaning average
daily gain of calves of DBC dams were better than those of
Sfxénd BC cows. Calves of DBC dams were superior to calves
of HE dams for all péstieaning growth traits except for test
period average daily gain.

In general, except for the weight traits no differences

- .
In the u‘ight traits HOX dams and their calves tended to do
better than SIX dams and their calves while BSX dams and
their calves did not differ from either of the two. DBC cows

were able to maintain compatible reproduction under Kinsella



\ 7
conditions and even outperformed HE cows in most traits,

Their calves also outperformed calves of HE cows in all

growth traits except in test period average daily gain. In

view of these two stuéies‘ané the preliminary icrk done by
Price (1976) on the carcass characteristics of. dairy-beef
crossbred bulls, the three dairy-beef crosses have great
potential for beef production under Kinsella conditions
management and practices,

The author suggests Euft}er studies be conducted to
investigate the longevity of ﬁhg cows at Kinsella with ~/
particular reference to the dairy-beef crossbreds to see
vhether heterosis effect for longevity is present in these

crosses. The carcass characteristics of the male offsprings

as this study should be looked at. In this study the DBC

cows were taken as a group and compared with the other !!

N

breeding groups. It is sug!%steé‘thgt the different crosses
in DBC be compared separately with all or some of the other

crosses were observed in the veight traits.

)
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| ' APPENDIX
FORMULAE USED FOR COMPUTING CERTAIN GROWTH TRAITS

Preweaning ADG = (actual\ veaning wt. - birth wt.)/

agé at veaning

Adjusted veaning wt. = (180 s preveaning ADG)

'+ birth wt.
‘v

Test period ADG = (fin&lﬁvt. on test - initial wt. on test)/

,,/) | no. of days on test

Adjusted 365-day wt. =
((actusl 365-day wt. - actual weaning wt.)/
(365-day weighing date - weaning date)s

(365 - age at weaning)) + actual weaning wt.

Adjusted 540-day wt. =

~

‘actual 540-day wt./
(540-day weighing date - birth date) s 540



