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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 from birth to (5 month, or age on c:tlve. with 
SO and 7) % level of Ba, I"'IT'I> inheritance"resulting from J. and 4·btecd matings in 'llilo! 
cro.~brceding proiect. ate presented. The effect of genetic group was ,tatlstically slgni· 
/1(:an! . Ho~"ver .. 1here was no si~nificant difference in body w~ight a t different ages of 
male and female calves. The calves of 1/2 Holstein-Friesian X ' 1/4 Brown Swiss x 114 
Tharparka.. genetic group were heaviest at all ages . There was some advantage with r""peel 
to early gIowlh traits of 4.brecd ma1ings to obtain 1erminal cross calVes. The !rend 
r.vealcd thaI calve, sired by Holslein-Fr iesian bulls had a [asler growth rute. 

In the process of crossbreeding of 
ca ine for increased milk production, 
significant improvement has been achiev­
ed by the production of F l 's, possibly 
a~ a .result of heterosis for various eco­
n,omi!: traits. To continue exploiting 
heterosis, rotational crossbreeding and 
multiple breed crosses are recommended 
(HiQkman. 1979). This system of breed­
il\g is also advocated for evolving new 
breeds· by combining desirable traits from 
a ,nu!'!\Qer of breeds (Humphrey, 1967). 

MATERIALS AND METHODS 

A (lilot crossbreeding ex.periment was 
conducted at the National Dairy Research 
Institute (NDRI), Kaenal, to study the 
performance for varioLls economic traits 
as !l result of crossbreeding between 
Tharpar.kar (T) as a Bos intiictls female 
and Holstein-Friesian (H), Brown Swiss 
(B) and Jersey (J) as sires of Bos taurus 
species. The Institute obtained on tTansfer 
front the Indian Agricultural Research 
Instit ute, a group of Holstein-Friesian x 
Sahiwal (HS) crosses during 1974. The 
expcdmental herd at the NDR{ had 
alread.yanimals of Brown Swiss x Sahiwal 
(BS)in'heritance which were a result of 
the hr~eding experiments in progress for 
the past 15 years (Bhatnagar et (I/.. 1977). 
Fo r the present studies, a tTial 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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vario us genetic groups involved in the 
breeding experim ents and [heir level of 
80S taurus and Bos indiclls inheritance 
are enumerated below (the first letter 
represents the breed of sire : 

lev~l o[ inheri tance 
Breed Nomen-

clatu<e Bas BOI 
taurus intiicils 

-~ 

BSxHS BHS 50 50 
H x BT HBT 75 25 
HxJT HJT 75 25 
HT X BS/BS X HT HTBS 50 50 

The data on body weights from birth 
to 6 months of age on both male and 
female calves o f 4-breed crosses HTBS 
and 3-breed crosses (BHS. HBT and 
HJT) born during 1976 and 1971 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 ; 

¥l lkl = I" + XI + G, + Sk + ElJkl 
where, 

YUkI is the body weight of lth calf 
of kth sel( in jth genetic group 
from ilh year. 

f' is the overall mean, X" 0, and Sk 
are fixed effects due to year of 
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birth, genetic group and sex res­
pectively; and 

EIJkl is the random error NJD (O '''~ ). 

Least-squares genetic group means 
were compared using Kramer's modi­
l'ication of Duncan's multiple range test 
(Kramer, 1956). Differences due to breed 
of the sire used in obtaining the terminal 
calves in case of reciprocal matings in 
one genetic gro up were also studied.' 

RESUl.TS AND DISCUSS[ON 

The least-squares analysis of variance 
to lest the signiticance of different effects 
and least-squares constants for body 
weights at difTerent ages are given in 
Tables I and 2. 

Effect oj years 
Year of birth had no signilicant effect 

on body weights from birth to I month 
of age, but was statistically significant 
(P<O.05) then:after. 

Sex 0/ calf 
There was no statisticaIty signi lieant 

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 according to their requirements, 
the variation observed in the growth rate 
of calves of the two seXes should not be 
large. 

Gelletic group differences 
The elrect of the genetic group on 

body weight was sta tistically significant 
from birth to 6 months of age (Tab!e I) . 
The least-squares constants ind icated that 
RBT calves were the heaviest at all ages 
and RTBS calves ranked next below them 
from birth to 3 months of age, when they 
were superseded by HJT calves. The 
HIT calves ranked next to H BT at 6 
months of age. The difference between 
the mean body weight of calves of these 
two j!enetic groups were not statistically 
significant at that age. The difference in 
the weight between RBT and HIBS 
calves was not statisticaHy significant at 
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Table 2. I.cast·squares constants for be>dy weight at different 3gcs 
II 

rff~dlAgc Birth 2 weeks month. 2 month~ 3 months 4 months 5 months 6 month! 
... ~. 

MeJn (f') 1}.09 28.01 32.30 43.72 57.84 70.28 81.96 91.67 
y".m 

-0.12 1916 -0.23 0.36 1.61 1.79 2.11 4 .53 6.30 
1..911 0.12 0.23 -0.36 - 1.61 -1.1!) -2.71 -4.53 -6.30 

(Jmclic g,'O"p of calf 
IlHS' -0;65'<> _1.54a -2.52- - 3.23> 4.45' -2.66' -2.37" -1>.53" 
H!lT 2:20b J.O! • 1.64b 3.8 1 b 4.85" 4.3 I" 5.84" 9.29b 

HJT -2.06' ~2.:!4'" -1.60" -1.60" _1.16'0 0.17" -{l.IO" 3.07" 
urns 0.51 00 0.77' 0.67' 1.02" 0.76"' -1.48' 3.36' -4.8J· 

iSI'., 
Malo -0;J3 0.23 0.23 0.3 6 1.13 0.02 ~.19 -0.S5 

:f~l~l:lh: (J.n -0.13 -O.J6 -0.16 - 1.13 ~.Ol 0.19 0.86 

-~ ~,..,....,. -- -

"Mean. C,1rr~ing differenl sur-erscripls dilTer significantly (P<0.05) from each other. 

Table 3. Body weights of ~·br ced (HTBS) croSl'CS according to ~c' and breed of sire 

1/4HF r l/4Th.H/4BS+Sahi (HTBS) Calves sired by 

Femalo Mule HI{ 1/2HF + J 12Th) BS(li2BS -1/2Sahi) 
-~ .. - . 

lIUlh weigl·.l 26.56±1.39 28.76 ± 1.(3 27.36 ± 1.0.~ 27.9 ± I 81 
(16) (!3) (19) (10) 

:2 w,,~<s 28.20:':::1.19 29.76 ± 1.3 I 2a.66±0.7S 29.4 =2.08 
(J S) (13 ) (J ~) ( 10) 

1 month J (.80± 1.20 33.84± 1.51 D.G1 ± 0.92 33.00,;;2. 14 
(IS) (13) (!~) ((OJ 

2 (!'''.!n lhs 42.86 :1: 1.59 44.30± 1.92 44. IS± 1.47 43 .5±2.46 
(15) (10) (16) (8) 

,J month. 57.05± I. 75 53.6Ll-':;3.56 58.23:::2.04 56.14±2.44 
( 15) (5) (13) (7) 

'4 (tlllnths 69.06-':; 1.70 63 .66± 1.85 63 .53 -= 1.96 66.14±2.51 
(6) (3) (IJ) (7) 

.;; lmlill h, 77.34 -1: 1.94 71 .33 ± 5.36 76. 83 =2. 37 76.07::: 3.01 
(16) (3) (12) f7) 

J'i lno.l nlh, 8456±2.24 96.00-',4.00 84.83 ± 2.~5 87.83 1.48 
(16) (2) (Ill (6) 

.~ .• -----------------------------------------------------------------
Figur~s iiI JlareC1lhese~ indicate number of observalions. 

bitth, an d 2 and 3 months of age. Calves 
of HlT group were significantly lower in 
PQdy wcig ht atbirth, 2 weeks and I month 
of a~e than HTBScalves, but were signi­
fi¢i.lntly heavier at 6 months of age, the 
dlfftrtncc in the intervening period, i.e. 
rrom 2 to 5 mqn.ths, being not significant 
nati,lically, . 'this revealed Ihat though 
HJf calves had lowest body weight a t 
'birth, they had a better growth rate and 
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hence were able 10 surpass HTBS and 
BHS group calves at later ages to rank 
next to calves of H BT group. The 
growth data in general revealed highest 
gain in weight among culves of all genet ic 
groups between the age of2 and 3 months. 
The BHS group calves 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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d'ing to the B. taurus inheritance was 
considered, HBT and HJT groups with 
7S % exotic level differed significantly 
(P<O.05) from each other at all ages ex­
cept at 6months of age. The calves of HBT 
group were heavier in weight throughout. 
When BHS and HTBS groups having 50 % 
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 
(Wo groups being statistically significant at 
aU ages except at birth, and 4, 5 and 6 
months of age. This leads to surmise 
tbat 4-breed crosses had some advantage 
'in growth rate at younger age. As can 
he seen from the data presented herein, 
hath the genetic groups compared had 
similar level of inheritance from the two 
B. taurus breeds Brown Swiss and Hols­
fein-Friesian, but one of these (BHS) had 
'<mly one B. indiclis breed component, i.e. 
Sahiwal, whereas the other (HTBS) had 
tWo lJ. indiclis breed components, viz. 
Sahiwal and Tharparkar. The ove-rall 
trend from the data on the 4 genetic 
groups revealed 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 f oll OW5. 

1!f/e,ct of breed of sire 
Means and standard errors for the 

body weights for 4·breed female and male 

• 

S4 

calves (HTBS) sired by HT and BS bulls 
from birth to 6 months of age are pre­
sented in Table 3, Male calves were 
comparatively heavier at birth and at 
subsequent stages of growth than female 
calves in HTBS group, but the difference 
was not statistically significant, Since 
there was no difference due to sex, the 
data on all calves were pooled 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 growth ra te 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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