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Growth performance of three- and four-breed crosses in dairy calves
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ABSTRACT

Data on body weight and growth rate fcom  birth to 6 months of age on calves with
50 and 757 level of Bos tuurns inheritance, resulting from 3-and 4-breed matings in a pilot
crossbreeding project, are presented. The effect of genelic group was statistically signi-

ficant.
male and female calves.,

However, there was no significant difference iz body weight at dilferent ages of
The calves of 1/2 Holstein-Friesian x '1/4 Brown Swiss = 1/4

Tharparkar genetic group were heaviest at all ages. There was some advantage with respect

to carly growth traits of 4-breed matings to obtain tferminai cross calves.

The trend

reveaied that calves sired by Hoistein-Friesian bulls had a faster growth rale.

In the process of crossbreeding of
cattle for increased milk production,
significant improvement has been achiev-
ed by the production of Fl’s, possibly
as a result of heterosis for various eco-
nomic traits, To continue exploiting
heterosis, rotational crossbreeding and
muliiple breed crosses are recommended
{(Hickman, 1979). This system of breed-
ing is also advocated for evolving new
breeds by combining desirable traits from
a number of breeds (Humphrey, 1967).

MATERIALS AND METHODS

A pilot crossbreeding experiment was
conducted at the National Dairy Research
Institute (NDRI), Karnal, to study the
performance for various economic traits
as a result of crossbreeding between
Tharparkar (T) as a HBos indicus femmale
and Holstein-Friesian {H), Brown Swiss
(B) and Jersey (J) as sires of Bos faqurus
species. The Institute obtained on transfer
from the Indian Agricultural Research
Institute, a group of Helstein-Friesian x
Sahiwal (HS) crosses during 1974. The
experimental herd at the NDRI{ had
alreadyanimals of Brown Swiss x Sahiwal
{BS) inheritance which were a result of
the breeding experiments in progress for
the past 15 years (Bhatnagar ef al., 1977).
For the present studies, a trial was con-
ducted to obtain a few 4-breed cross
animals. Their performance was assess-
ed for various economic traits. The
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various genetic groups involved in the
breeding experiments and their level of
Bos taurus and Bos indicus inheritance
are enumerated below (the first letter
represents the breed of'sire :

Levsl of inhetitance

Breed Nomen- ——

clature Bas Boys
faurus indicus
BS xHS BHS 50 50
HxBT HBT 15 25
HxIT HIT 75 25
HT xBS/BSxHT HTBS 50 50

The data on body weights from birth
to 6 months of age on both male and
female calves of 4-breed crosses HTBS
and 3-breed crosses (BHS, HBT and
HIT) born during 1976 and 1977 were
used. Least-squares analysis (Harvey,
1966) was conducted after classifying the
data according to year of birth, genetic
group and sex of calf using the following
model :

Yim =

where,

Yy is the body weight of 1th calf
of kth sex in jth genetic group
from ith year.

# is the overall mean, X,, G, and S
are fixed effects due to year of

p+ X+ G+ S+ Eym
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birth, genetic group and sex res-
pectively; and

Eyjxs ts the random error Nip (0,05 ).

Least-squares genctic group means
were comparcd using Kramer’s modi-
fication of Duncan’s multiple range test
(Kramer, 1956). Differences due to breed
of the sice used in obtaining the terminal
calves in case of reciprocal matings in
one genetic group were alse studied.

RESULTS AND DISCUSSION

The least-squares analysis of variance
to test the significance of different effects
and least-squares constants for body
weights at different ages are given in
Tabhles 1 and 2.

Effect of years

Year of birth had no signilicant effect
on body weights from birth to | month
of age, but was statistically significant
{(P<<0.05) thereafter.

Sex of calf

There was no statistically significant
difference in the body weights of male
and female calves at all ages. Since all
the calves were weaned at birth and
raised under systematic management on
rations accerding to their requirements,
the variation observed in the growth rate
of calves of the two sexes should not be
Jarge.

Genetic group differences

The effect of the genefic group on
body weight was statistically significant
from birth to 6 months of age (Tabie 1).
The least-squares constants indicated that
HBT calves were the heaviest at all ages
and HTBS calves ranked next below them
from birth to 3 months of age, when they
were superseded by HIT calves. The
HIT calves ranked next to HBT at &
months of age. The difference between
the mean body weight of calves of these
two genetic groups were not statistically
significant at that age. The difference in
the weight between HBT and HTBS
calves was not statistically significant at
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Least-squares analysis of variance for body weight of different geneiic groups

Table 1.
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GROWTH IN CROSSBRED CALVES

Table 2. Least-squarces constants for body weight at different ages
I“ﬁ'c;htm&_c Bitth 2 weeks | month 2 months 3 menths 4 months 5 months 6 months
Hean ) 2009 28.01 3230 4372 5784 7028 8196 967
yg'drs
1976 —.12 —0,23 0.36 1.61 1.79 27 4.53 6.30
1377 o R12 0.2} —0.36 —-1.61 —1.79 —2.3L --4.53 —B6.30
Genetic gronp of calf
HHS —0.650c* | .54» 2528 323 445+ 2668 2378 _p 53
HBT 2,200 3.0fv J.64b 3.8]2 4. 850 4.31b 5.840 9,208
HIT —-?.{06‘ —3.24a —1.60ve .60 __[,168¢ 0.17% —0.108 3.070
HIBS 0.5 Q.77 Q.67 [.02Ee 0.76¥e  —1.48% 3.36 —4 83w
Kex
Aale —0:43 0.23 0.23 0.36 1.13 0.02 —0.19 —0.85
Female 0.13 —0.23 —0.36 —0.18 —1.13 —0.02 0.19 0.86

*Means carrying different superscripts difTer significantly (P<0.05) from each other.

Table 3.

Bady weights of 4-breed (HTBS) crosses according to sex and breed of sire

——

1/4HF - 1/4Th - 1/4BS-L Sahi (HTBS)

Calves sired by

Femalg Male HT{1/2HF -+ 1;2Th) BS{1;2BS -1/2Sahi)

Bith weight 28.564-1.39 28.76-+1.13 27.36 L 1.08 27.9 L1 81
(16) {13) (19) (IOJ

2 woeks 28,201,129 29.7641.31 28.66-L0.73 294 -L2.08
(15) (13) (18) (10)

1 manth 30.80L1.20 33.84 £ 1.51 32.61 £0.92 33002214
{13) {[3} (1%) (10}

2 months 47.86-11.59 44.30--1.92 44 181 1.47 43,542.46
(15} (10) (16) (%)

3 months 57.05--1.76 53.60L1.50 58.23L2.04 56.14-+2.44
{15) {5) 13) (h

4 jonths 69.06--1.70 63.66+1.85 065.33-L1.96 66.141-2.5]
(15) (3) (13} 7

4 months 77.34 11,94 72.313L5.36 76.832.37 75.07 3,07
(16) {3) (12) tH

B months &4 564-2.24 26.002-4.00 8483 L2,85 §7.83.1 3,48
(16} {2) {an ()

birth, and 2 and 3 months of age. Calves
of HIT group were significantly lower in
bady weightat birth, 2 weeks and [ moath
of age than HTBS ca!ves but were signi-
fgantly heavier at 6 months of age, the
difference in the intervening period, i.e.
from 2 to 5 months, being not significant
gtatistically. This revealed that though
HIT calves had lowest body weight at
Birtk, they had a better growth rate and
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Figurcs in parenthesss indicate number of observations.

hence were able to surpass HTBS and
BHS group calves at later ages to rank
next to calves of HBT group. The
growth data in general revealed highest
gain in weight among calves of all genetic
groups between the age of 2 and 3 months.
The BHS group caives ranked lowest,
except at 5 months of age when they were
superior to HTBS calves. When the data
on calves of these genetic groups accor-
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ding to the B. reurus inheritance was
considered, HBT and HIT groups with
75% exotic level differed significantly
(P<0.05) from each other at all ages ex-
cépt at 6months of age. The calves of HBT
group were heavier in weight throughout.
When BHS and HTBS groups having 509
level of exotic inheritance were com-
pared, HTBS calves had higher body
weight at all ages except at 5 months of
age, the difference in the means of the
two groups being statistically significant at
all ages except at birth, and 4, 5 and 6
months of age. This leads to surmise
ihat 4-breed crosses had some advantage
10 growth rate at younger age. As can
be seen from the data presented herein,
toth the genetic groups compared had
similar Jevel of inheritance from the two
B. taurus breeds Brown Swiss and Hols-
fein-Friesian, but one of these (BHS) had
‘only one B. indicus breed component, i.e.
Sahiwal, whereas the other (HTBS) had
two B. indicus breed components, viz.
Sahiwal and Tharparkar. The overall
trend from the data on the 4 genetic
groups tevealed that calves sired by
Holstein-Friesian breed were superior in
growth rate. Since the HTBS group had
certain calves sired by HT and others by
BS bulls, discussion on further detailed
analysis of data in this genetic group
wherein reciprocal matings were under-
taken follows.

Effect of breed of sire
Means and standard errors for the
body weights for 4-brecd female and male
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calves (HTBS) sired by HT and BS bulls
from birth to 6 months of age are pre-
scnted in Table 3. Male calves were
comparatively heavier at birth and at
subscquent stages of growth than female
calves in HTBS group, but the difference
was not sfatistically signtficant. Since
there was no difference due 10 sex, the
data on all calves were peoled together
and classified according to the terminal
sire breed. No significant difference in
body weight was evident in any of the
age groups studied,

The results presented herein on body
weights and prowth rate up to 6 months
of age lead to the surmise that some
advantage is definitely derived by resort-
ing to 4-brecd in comparison to 3-breed
crossing in early growth traits.  There
was also an indication that calves sired
by Holstein-Friesian bulls had faster
growth rate.
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