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INTRODUCTION
The dairy husbandry has been an age-old avocation practiced by dairymen. Indian ancient
scriptures are replete with references and description of unique domestic animals. The
indigenous breeds of cattle have been developed by sustained efforts of the breeders and
farmers by judicious selection carried out since time immemorial. The resultant is emergence
of numerous breeds, some of which are reputed for draftability, production and adaptability to
climatic and managemental stress. These breeds possess better endurance to withstand endemic
diseases. Nevertheless, many Indian breeds of cattle have undergone a demographic change in
their production and utilization pattern in recent times. Although India is home tract of over
26 well-defined breeds of humped cattle, the number of breeds and strains that exists within
each species is not possible to evaluate with the limited resources, as biodiversity is too great.
In order to reduce the scope of the problem, genetic distance studies has been recommended by
FAO (Hodges, 1992) to understand and utilize existing biodiversity. The identification of
diversity is of immense importance at regional level because such studies may provide an
excellent basis for global collaboration and regional development of animal genetic resources
for the fact changing world trade scenario under the ages of World Trade Organization.
Therefore, it is imperative to use multivariate analytical techniques which would take into
consideration many economic traits that would take care of production and reproduction traits
simultaneously for the comparative evaluation of the performance of three well-established
breeds viz., Hariana, Sahiwal and Tharparkar.

MATERIALS AND METHODS
The first lactation records pertaining to 512 Hariana (H), 303 Tharparkar (T) and 380 Sahiwal
(S) heifers progeny of 20, 13 and 26 sires, respectively maintained at Government Livestock
Farm, Sector-1, Hisar over a period of 20 years (1974-1993) were considered. The duration of
20 years was divided into 4 periods of five years each. The three seasons were delineated as
winter (November-February), summer (March-June) and monsoon (July-October) on the basis
of geo-climatic conditions prevailing in the region. The traits recorded were : age at first
calving (AFC), first service period (FSP), first calving interval (FCI), number of services per
conception (NSC), age at second calving (ASC = AFC + FCI), first lactation milk yield (FLY),
first lactation peak milk yield (FPY), first lactation length (FLL), first dry period (FDP), wet
average (WA = FLY / FLL), first lactation milk yield per day of first calving interval (MCI =
FLY / FCI) and first lactation milk yield per day of age at second calving (MSC = FLY / ASC).
The multivariate analytic technique (Mahalonobis, 1936) was utilized for locating genetically
divergent breeds on the basis of performance traits. The contribution of each trait to overall
divergence was obtained by ranking the traits according to D2 - value (Singh and Chaudhary,
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1977). The method of Tocher (Rao, 1952) was used for the formation of groups among three
breeds.

RESULTS AND DISCUSSION
The mean, standard error and coefficient of variation for various performance traits in Hariana,
Tharparkar and Sahiwal cattle are presented in table 1. The AFC averaged as 1 454.92 days,
1 425.86 days and 1 388.91 days respectively for Hariana, Tharparkar and Sahiwal cattle,
respectively. In general all the mean values for various performance traits were the highest for
Sahiwal breed as compared to other two breeds except AFC. Furthermore, the coefficient of
variation (C.V.) for FSP and FDP ranged from 92.47 % to 161.36 % and 73.80 % to 104.28 %,
respectively indicating considerable variation in these traits for exploitation by breeders.
Efforts must be directed to improve these traits (FSP and FDP) through better reproductive
management so that the animal husbandry may become sustainable enterprise. It is also evident
from the table that FLY was the lowest in Hariana and the highest in Sahiwal. Similar trend
was also observed for other production traits viz. FLL, FPY, WA, MCI and MSC.

Table 1. Means, standard errors, coefficients of variation for various performance traits

Hariana Tharparkar Sahiwal
Traits Mean SE CV

(%)
Mean SE CV

(%)
Mean SE CV

(%)
AFC 1454.92 11.64 18.10 1425.86 12.32 15.04 1388.91 9.67 15.77
FSP 197.25 12.22 140.28 209.98 19.46 161.36 260.02 12.33 92.47
FCI 485.90 12.42 57.85 486.25 14.78 52.91 544.52 11.76 42.10
NSC 1.98 0.06 68.57 1.92 0.06 54.34 2.01 0.05 48.49
ASC 1933.34 13.59 15.91 1901.11 11.56 10.57 1923.32 12.46 12.63
FLY 1141.57 57.45 113.87 1300.72 25.20 33.73 1530.32 31.23 39.78
FLL 274.42 8.03 66.21 269.60 8.41 54.31 295.22 5.06 33.44
FPY 6.23 0.23 86.69 7.48 0.16 38.81 8.11 0.16 38.68
FDP 211.47 9.74 104.28 218.01 10.53 84.10 249.29 9.44 73.80
WA 4.18 0.12 67.58 4.83 0.13 49.34 5.29 0.13 46.78
MCI 2.37 0.13 123.64 2.74 0.10 62.84 2.94 0.08 54.37
MSC 0.60 0.03 112.94 0.68 0.01 35.78 0.81 0.02 50.85

Relative Diversities. Total D2 - values, character wise D2 - values with ranks for inter-breed
groups are presented in table 2. The D2 - values was significant (P < 0.01) in all the three
breeds. The relative diversities were 0.5006 for H - T, 8.7477 for T - S and 10.4923 for H - S
breed combinations which indicated the presence of genetic diversity among breeds under
study. First lactation milk yield contributed 66.7 percent towards total diversity while the
contribution of AFC was 33.3. Moreover, the contribution of the rest of the traits to total
diversity was almost zero. Sharma (1992) observed that FLY and FPY were responsible for
diversity in different genetic grades of Friesian with Sahiwal cattle.
Critical review of table 2 revealed that first lactation milk yield contributed the most, i.e. by
26.79 and 22.92 per cent to divergence in H-T and H-S breed combination while FLL, FCI,
ASC, FDP and NSC contributed minimum for all the three breed combinations. In addition,
AFC contributed the most (22.23 per cent), to divergence in T-S breed combination.
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Table 2. Total D2 - values, character wise D2 - values and percent contribution of traits to
total diversity with ranks for inter-breed groups

Traits                Breed group’s combination              Rank %
Contribution

H-T H-S T-S Total  of each trait
Total D2 0.5006 10.4923 8.7477
AFC 0.0871 2.1347 1.9444 1 33.3

(2) (3) (1)
17.40 20.35 22.23

FSP 0.0236 2.1980 1.7687 0 00.0
(6)  (2) (3)
 4.71 20.95 20.22

FCI 0.0087 0.0091 0.0133 0 00.0
(10) (9) (9)
 1.74  0.09  0.15

NSC 0.0001 0.0008 0.0004 0 00.0
(12) (11) (12)
 0.02  0.01  0.01

ASC 0.0098 0.0086 0.0205 0 00.0
(9) (10) (8)
 1.96  0.08  0.23

FLY 0.1341 2.4050 1.2874 2 66.7
(1) (1) (4)
26.79 22.92 14.72

FPY 0.0751 1.8746 1.2831 0 00.0
(3) (4) (5)
15.00 17.87 14.67

FLL 0.0012 0.0007 0.0069 0 00.0
(11) (12) (11)
0.24 0.01 0.08

FDP 0.0169 0.0475 0.0125 0 00.0
(8) (8) (10)
3.38 0.45 0.14

WA 0.0211 0.0993 0.4217 0 00.0
(7) (6) (6)
4.21 0.95 4.82

MCI 0.0488 0.0707 0.1145 0 00.0
(5) (7) (7)
9.75 0.67 1.31

MSC 0.0741 1.6433 1.8743 0 00.0
(4) (5) (2)
14.80 15.66 21.43

____________________________________________________________________________
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Cluster Formation. Based on the relative diversities, two clusters were formed : Hariana and
Tharparkar forming one cluster and Sahiwal formed another. The average intra - cluster D2 -
value was 0.5006 indicating that Hariana and Tharparkar breeds did not differ on the basis of
these performance traits. As cluster II has only one breed i.e. Sahiwal, hence intra-cluster
distance is zero. The average inter-cluster D2 -value was of the order of 9.620 indicating the
existence of divergence between the clusters.

CONCLUSION
From these results, it can be concluded that Hariana and Tharparkar breeds performed similarly
as far as production and reproduction traits are concerned. However, it is recommended that
efforts should be directed to conduct further studies with more number of observations
involving herds of different farm to draw meaningful conclusions.
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