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SUMMARY

Records of first calving age and total milk yield in the first lactation 
of Local Indian Dairy (Zebu) and Holstein Friesian purebred cows and the 
various crosses between them from a single farm was studied. Heterosis 
in the F^ generation was 27.60 %  for milk yield and -7.86 % for first 
calving age. Milk yield dropped by 3 8 . 9 ^  from F^ to F generations 
based on unadjusted data. When least square estimates for both the 
traits were regressed on proportion of Holstein Friesian level of 
inheritance , a curvilinear equation best fitted the relationship. Both 
traits improved with increasing Holstein Friesian inheritance in the 
crosses up to 77 % and declined beyond this level . Based on a 
marginal analysis, the optimum range of Holstein Friesian inheritance 
was between 58 % and 77

INTRODUCTION

Crossbreeding in dairy cattle production started in Malaysia early 
in the 1960s. Ihe Local Indian Dairy (LID) are Zebu animals of Indian 
subcontinent origin and they number about 70 000 today. Since the intro
duction of crossbreeding, the LIDs have been extensively crossed using 
mainly Holstein Friesian semen besides less frequently semen of Jersey 
and Australian Illawarra Shorthorn. In 1983 Malaysia produced only about 
3 % of our fluid milk demand. There are now about 20 000 crossbreds to
gether with another 20 000 heads of Sahiwal F^ crosses ( mainly Friesian) 
from Australia and New Zealand which were imported during the last few 
years. In spite of these developments, national average milk yield is 
still low ( about 900 kg per cow per lactation ) and a stablized breed 
formation is not anywhere in sight.

The reason for the above delima was because of the lack of research 
results until more recently. Another major constraint is the vulner
ability of the crosses in the stressful environment. Relative humidity 
is high ranging from 65 to 97 % and environmental temperatures between 
22 to 36 °C with an average rainfall of 6 mm per day distributed over 
the year with few brief periods of dry spells. In better managed farms 
it has been shown beyond doubts that crossbreds excelled not only the LID 
in milk production and in some reproductive traits such as age at first 
calving ( Sivarajasingam £ t  jal. , 1984 ) but also the exotic purebreds 
under the same environment ( Lingam ejt jQ. , 1 977 ). Further information 
is now necessary to determine the type of breeding programme to follow 
subsequent to the F^ generation.

There is still considerable doubts on two major issues, the type of 
exotic breed or breeds that is most desirable and its optimum level in 
the crosses. Local limited work has been reviewed (Sivarajasingam, 1984) 
and the Holstein Friesian and to some extent the Jersey were found to 
be promising. The proportion of exotic inheritance to local Zebu may not 
be critical but an optimum range is desired.

Reports have been extensively published on the performance of
crossbred dairy cattle in the tropics and subtropics. Much of the work 
comes from India and results conclusively showed Holstein Friesian blood
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level between 50% and 75% excelled other crosses ( Amble and lain, 1966; 
Acharya, 1970; Bhat _et _al. , 1978; Taneja and Bhat, 1978; Rao and Taneja, 
1 980 and Nagarcenkar et a l .. 1 982 ). Similar results also come from Sri 
Lanka ( Buvanendran and Mahadevan, 1975 and Wijeratne, 1970 ) , Tanzania 
and Nigeria (, Mahadevan and Hutchinson , 1964 and Buvanendran e_t al. . 
1981) and Vaccaro , 1979 who reviewed the works from South America. 
Although there is a similar trend in these reports, the considerable var
iations even within a single country could be due to the variety of im
proved and unimproved Zebu breeds used initially over and above the 
variation due to environmental differences.

Heterosis expressed as a percent deviation of F hybrid performance 
from the mean performance of contemporary purebred parents were given by 
some of the above workers. The estimates were always large for both 
traits, positive for milk yield and negative for first calving age. The 
percent drop in milk yield from F1 to F generation ranged between 20 and 
50 % in Holstein Friesian, Oersey and Brown Swiss crosses ( Rao and 
Nagarcenkar, 1979; Bhatnagar et al.. , 1981; Parmar et al. , 1960; Bala and 
Nagarcenkar, 1981; Uiijeratne, 1970 and Buvanendran and Mahadevan, 1975).
A similar trend of reduced fertility was observed amongst the F s.

The present paper is a preliminary report on milk yield an§ first 
calving age of various grades of Holstein Friesian inheritance.A marginal 
analysis was used to identify optimum range of this exotic inheritance 
taking first lactation total milk yield alone.

MATERIALS AND METHODS

First lactation milk yield records of726 heifers were used in the 
present study. Most of these animals had records of their first calving 
age. These heifers comprised of LID and Holstein Friesian purebreds and 
various grades between the two (Table 1). All animals were milked twice a 
day but the LIDs were hand milked whereas the others were machine milked. 
During the day they were stallfed with about 25 kg chopped Napier grass 
and 5 kg of supplement feed per day per head. They were allowed to graze 
on improved pasture during the night.

0 All the data comes from a single farm at Institute Haiwan, Kluang ,
(2 1'N 1 0 3  19'E and 88 m above sea level ) gathered between 1971 and 1983. 
Environmental parameters covering the period of study was recorded daily 
and averaged for every ten day interval. The overall mean, maximum,average 
and minimum temperatures were 31.3, 25.9 and 22.7 °C respectively. The 
mean ranges were 26.0 to 35.8, 23.0 to 32.1 and 19.3 to 27.1 °C. Similar 
overall means and ranges for relative humidity were 82.3 and 65.0 to 99.8 
%, daily rainfall 6.7 and 0.0 to 92.2 mm and evaporation rate 3.2 and 1.
6 to 6.5 .1mm/day. During most years, two distinct dry periods occurred, 
one between Feburary and March and the other from May and Duly

Least square estimates of milk yield and first calving age for the 
various grades of genetic groups were used to plot the relationship bet
ween yield and level of Holstein Friesian inheritance. The model used to 
obtain least square estimates was;

yijkl = u + s . . + p, +
lj k E i jkl

where is an observation of milk yield or first calving age made on
an animal’,' u a constant common to all observations, s. . the effect of the 
j th season within the i th year assumed fixed, p the1Jeffect of the k thw  # , - - -  -----  --------

genetic group assumed fixed and e . ., . a random residual in each7 l jklseason,
year -

530



RESULTS AND DISCUSSION

The average total milk yield in the first lactation and age at first 
calving are given in Table 1 along with standard error and range. The

Table 1. Wean performance of genetic groups.

% _________milk vieldlkg)________________________ cape ( days )
F riesian n mean se range n mean se range

0.0 140 972.0 59.2 27 - 3327 76 1208.7 15.9 972 - 1485

25.0 10 1085.9 241.0 64 - 2104 9 1138.7 41 .4 945 - 1324

37.5 2 1265.5 792.5 477 - 2062 1 1197.0

50.0 F1 433 1706.0 43.7 30 - 3699 355 1039.2 7.4 638 - 1497

50.0 r2
11 1042.5 278.9 204 - 3353 11 1174.2 46.0 877 - 1458

62.5 19 1460.8 1 22.4 501 - 2362 9 1051.6 51.0 877 - 14 05

75.0 89 1870.9 89.9 263 - 3686 69 1169.2 20.7 709 - 1496

87.5 5 1684.8 299.5 764 - 2655 4 1057.3 64.0 878 - 1170

100.0 17 1697.0 172.1 625 - 3546 15 1047.0 35.9 894 - 1328

n = number of observations. s.e = standard error of mean
cage = first calving age

crossbreds all produced more milk and produced a calf earlier than the 
LID heifers. The F. heifers were 75.5 % superior in milk yield and calved 
170 days ( both significant at P < 0 . 0 1  ) before the LID heifers and 0.5 % 
superior in milk yield and calved 8 days earlier than the purebred 
Holstein Friesians (not significant, P? 0.05). The F crosses were how - 
ever not significantly ( P >  0.05) better than the LID in milk and first 
calving age. Heterosis, expressed as a percent superiority of F crosses 
over mean of parents was 27.8 for milk yield and -7.86 for first calving 
age. A slightly lower estimate of heterosis in the first lactation yield 
was reported by Bala and Nagarcenkar (1981) between Friesian and Mariana 
crosses. However, their estimate for first calving age was higher(— 16.9%) 
Based on least square means, Taneja and Chawla (1978) reported estimates 
as high as 55.7% for first lactation yield amongst Brown Swiss and
Sahiwal crosses. Differences ( other than that due to breeds and statist
ical treatment of data) in the superiority of heterozygotes, larger when 
the animals are subjected to stress was reviewed by Barlow (1981) could 
be explained by the model proposed by Cunningham (1981). The drop in milk 
yield in the F generation compared to the F^s was 38.9% and the corresp
onding delay in first calving age was 13.0% in the present study. 
Similar decrease in milk yield were also reported by 8ala and Nagarcenka 
(1981 ) (33%) and tiuvanendran and Wahadevan (1975) (37%) for Holstein 
Friesian crosses. A similar trend was reported by these latter workers 
for Oersey crosses and by Taneja and Chawla (1978) for Brown Swiss cross
breds. All these workers also reported an increase in the first calving 
age but the magnitude varied considerably. The standard errors given in 
Table 1 considerable variation amongst the crosses. A striking feature is 
the small standard errors for the LID and groups. These differences
could however be attributed partly to the differences in the number of
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observations. A more detailed analysis of 
would seem necessary for a subsequent study 
bution was made involving all the crosses a

Figure 1. Distribution of all crosses.

milk yield midpoints, kg (10 )

Figure 2. Least square mean milk yield and 
cage and level of Friesian blood

within genetic group variation 
However, a frequency distri- 

nd is given in Figure 1. About 
56% of the animals fell bet
ween 1 300 to 2 500 kg milk 
yield range.About half the 
animals produced more than 
1900 kg of milk in the first 
lactation. The bar-chart also 
indicates a peak at 400 kg. 
When similar plots were made 
for F^ and other crossbred 
groups, a similar pattern was 
consistently observed. The 
smaller peak on the left may 
be related to persistency of 
milk yield associated with a 
subpopulation where milk let
down was a problem. Such ind
ividuals may constitute less 
than 20% of the whole cross 
bred population.

Least square mean milk 
yield and first calving age 
for the various genetic gro
ups were derived. A curvi
linear equation best fitted 
the regression model when 
these means were regressed on 
the proportion of Holstein 
Friesian inheritance. A graph
ical representation is given 
in Figure 2. The F^s were not 
included in the equation but 
given separately on the graph. 
Milk increased with increasing 
level of Holstein Friesian 
inheritance, with an inflect
ion point at about 40% a max
imum at just above 75% level.
A similar trend of improved 
performance was shown for the 
first calving age with a max- 
ium at 75% level. The average 
(APj and marginal (PIP)product 
curves for milk yield is also 
given in Figure 2. Since there 
is considerable costs involved 
in creating all these crosses 
the recommended optimum level 
begins when AP = PIP and ends 
when PIP = 0. This range lies 
between 58% and 77% ( shaded 
area in Figure 2 ) Holstein 
Friesian blood level in the 
crosses. This optimuw range

532



also seem to cover the optimum for the first calving age. This analysis is 
by no means complete and the range need to be narrowed further with the 
inclusion of other traits such as calving interval and days open together 
with actual costs. Beef production from dairy farms contribute significan
tly to the farmers' income in Malaysia. Thus, the final range of exotic 
blood level should also take into consideration the growth rates of the 
various crosses.

The use of heterosis in crossbreeding largly depend on the extent of 
stress and type of traits that constitute net merit. Further, breeding 
programmes intended to exploit heterosis could be more complex and costly 
in terms of management compared to breed replacement by a synthetic breed 
developed locally. Although the present study and the others reported 
earlier indicated optimum levels of exotic blood in crosses, further inv
estigations are necessary to partition expected fraction of heterosis, 
recombination loss and maternal and paternal breed contributions to perfor 
nance. The model of Dickerson (1973) could be adapted for this purpose.

The exact proportion of exotic to local inheritance may not be very 
critical but a range is more practical. Discrep ancies causing shifts in 
the actual level in different crossbred data sets involving same breeds 
could be attributed to several factors. One obvious cause is the differ
ence in the genetic superiority of the exotic semen used to obtain the F. 
generation and those used to obtain the later, F^ and backcross generat
ions. If both batches were from the same source, the second batch imported 
later may be genetically superior taking advantage of the genetic improve
ments made subsequent to the purchase of the first batch of semen. This 
will result in a bettor F and backcross generations than otherwise exp
ected if the same first batch of semen was used without inbreeding. If 
they were from different sources of the same breed, then there could even 
be additional heterosis between the strains of the exotic breed besides 
heterosis between the Zebu and the exotic breeds. Another factor is the 
differences in size proof within an exotic breed of one or more sources. 
This difference will cause variation in performance within and between the 
genetic groups due to differences in feed requirements and and body size in 
the stressful environment. A curvilinear association between dam body 
size and its milk yield was reported by Sivarajasingam srt _a_l. (1983) among 
Holstein Friesians in Canada. (Jther factors include selection bias due to 
selection of high producers as parents of other genetic groups, selection 
bias due to early culling of repeat breeders, preferential feeding of 
high producers and sire foetus effect. Milk yield has been reported to 
be affected by the sire effect of the foetus (Skjervold and Fimland^, 1975 
and Adkinson e_t aJL. , 1977). A significant variation in milk yield amongst 
lacrosses was observed where dams mated to half-bred bull semen produced 
more milk than those inseminated with either of the parental purebred 
semen (Sivarajasingam and Kumar, 1984).
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