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ABSTRACT
Based on 1277 observations of Murrah buffaloes, the calving interval was found to be 454.8±5.8

days with service period of 145.3±5.8 days, gestation period of 309.5±0.3 days, lactation length of
285.8±2.2 days and dry period of 143.6±5.1 days based on all lactations. The path analysis of
calving interval by taking reproductive components showed that maximum Variability in calving interval
was due to service period (99.26%), whereas the effect of gestation period was very small. For
considering different lactations, it was observed that the service period explained 99.18 to 99.70 per
cent variation in calving interval. The total effect of service period was due to its direct effect. The
gestation period explained 0.31 to 0.81 per cent variation in different lactations. By taking the effects
of productive components on calving interval, it was shown that the effect of dry period was more than
the lactation length. The total effects of dry period and lactation length were 69.8 per cent and 49.0
per cent, respectively, considering all lactations. Maximum of the total effects was due to the direct
effects of these characters. In both the cases of reproductive and productive traits, the model explained
the total variation in calving interval.

INTRODUCTION
The knowledge of interrelationship

between character and its components and
among the components themselves is necessary
for the simultaneous improvement in these
characters. As more variables are included in
correlation study, the indirect association
becomes more complex. In such situation, the
path coefficient analysis derived by Wright
(1921) provides an effective mean of finding
direct and indirect association between
characters. Calving interval is contributed by
two reproductive components, viz., service
period (SP) and gestation period (GP). Calving
interval has also its two productive components,
viz., lactation length (LL) and dry period (DP).
Path coefficient provides information on direct
and indirect contribution of causal factors/
characters to the effect (milk production). The
characters having direct contribution are more
important in a breeding programme, and the
information thus can be used for selection.

MATERIAL AND METHODS
The causal connection for calving

interval and its components of 1277 records
of reproductive components and 1173 records

of productive components of Murrah Buffaloes
during the period of 15 years (1985-2000) at
National Dairy Research Institute (NDRI) herd,
Kamal were ascertained following path analysis
after Wright (1921) as described by Singh and
Choudhury (1977) and Tomar (2000). The
reproductive components for calving interval
were taken as service period (SP) and gestation
period (GP) (Fig. 1) whereas; the productive
components were lactation length (LL) and dry
period (DP). The analyses were carried out up
to fifth lactation separately and for overall
lactations.

The correlation coefficients among the
traits were estimated follOWing Snedecor and
Cochran (1967). A set of simultaneous
equation were set up which on solution on
matrix analysis after Singh and Choudhury
(1977), yielded path coefficient of respective
effects (both direct and indirect effects). The
perusals o~ path analysis have been given in
Table 1 and Table 2, respectively.

RESULT AND DISCUSSION
i) Reproductive Components

The calving interval in this herd ranged
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CAUSAL SCHEME

21

y

R

Path diagram

Where,

(rx x = 0)
I' 2

Y CI (Calving interval)
XI = SP (Service period)
X

2
GP (Gestation period)

Fig. 1. Showing path diagram for calving interval (el) with service period (SP) and gestation period (GP)

from 429.00±7.2 to 467.9±7.8 days in
different lactations. The range in service period
was observed from 119.6±7.2 to 158.0±7.8
days whereas the gestation period remained
around 309.5±0.3 days in differe~t gestations
(Table 3). .

Service period explained maximum of
variability in calving interval in all the cases. It
explained 99.18 to 99.70 per cent of all the
variability in calving interval in all the lactations.
The direct effects of service period explained
99.26 per cent to 100.00 per cent of variability
in all the cases. The correlation between service
period and gestation period was found very
small and negligible (0.0261). In practical
sense, the correlation between service period
and gestation period is non-sense correlation.

Hence, the correlation assumed between the
two is zero. So, the indirect effects of service
period via gestation period wen~ nil in all the
cases.

Gestation period explained a very little
amount of variation in calving interval. In
different cases, it explained only zero per cent
to 0.81 per cent of variability of calving interval.
The direct effects explained 0.31 per cent to
0.81 per cent variability in calving interval in
all the cases. As the assumed correlation
between service period and gestation period
was zero, so the indirect effects of gestation
period through service period were nil.

The residual effect obtained in all the
cases was zero. It indicated that this model
explained all the variation of calving interval. .
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The result of path analysis showed that third lactation, where it was small (11.5%).
variability of calving interval could be completely The total effect of dry period for overall
explained by the variability of service period, lactation was 69.8 per cent, out of which
whereas the effect of gestation period was maximum was contributed by its direct 'effect
almost nil. (52. 9%). For considering the individual
ii) Productive Components lactations, it waS observed that total effects

The average lactation length had been ranged from 70.9 to 88.6 per cent except for
in the range of 261.5±8.3 to 306.6±3.5 days second lactation (40.7%). Maximum of the
in different lactations. The dry periOd was found variation was explained by itsdirect effects in
to range from 122~2±9.0 to 151.2±6.8 days all the cases except for second and fifth
in this herd in different lactations (Table 1).' lactations, where the indirect effects of dry

The ~ffect of lactation length for period via lactation length were higher. For
overall lactations explained 49.0 per cent of other cases, the indirect effects via lactation
total variation in calving interval, whereas, its length were lower than its direct effect.
direct effects explained only 31.30 per cent. The residual effect obtained in all the
For considering the individual lactations, it was cases was observed as zero. It indicated that
observed that total effects ranged from 41.2 total variation of calving interVal was explained
to 77.0 per cent in different lactations except by this model.
for third lactation, where it was comparatively The result of path analysis of calving
low (22.3%). Among the total effects of interval by taking productive components had
lactation length, maximum were contributed shown that the effect of dry period explains
due to its direct effects in all the cases, whereas, more variation in calving interval than lactation
the indirect effects via dry period were very , length.
small. The direct effects ranged from 23.0 to
61.9 per'cent in different lactations except for
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