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ABSTRACT

A tota of 1474 and 1935 production and reproduction records of crossbred cattle and Murrah buffaloes from the year 1992 to
2012 were utilized in the present study to investigate breeding efficiency (BE) at Gadvasu Dairy farm. Breeding efficiency was
calculated using Wilcox (1957) and Tomar (1965) methods and then Least squares of Harvey (1990) model was used to study
the effects of various non-genetic factors (period, season) on breeding efficiency. Average breeding efficiency of Crossbred
Cattle was 82.31 + 0.97% ranging from 75% to 85% by Wilcox method and 98.14 + 1.09% ranging from 95% to 99% by Tomar
method. Breeding efficiency of Buffaloes was 78.03 + 1.01% ranging from 69% to 84% by Wilcox method (1957) and 78.39
+ 0.39% ranging from 74% to 80% by Tomar method under the present management and production conditions. The little
differences in two methods may be attributed to different methods of calculation aswell aslarge variation in the no. of calvings,
calving interval and age at first calving across 20 years. Hence it may further be concluded that the two methods were equally
useful in the calculation of reproductive efficiency in dairy animals.
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Cattle and Buffal oes occupy animportant placeinthedairy
set up of the country. The success of dairy industry much
depends on level of production and reproduction traits of
the animals. Breeding efficiency is one of most important
trait. Reproductive efficiency is proposed as a measure
of the net biologica accomplishment of all reproductive
activities and phenotypic expression of the interplay of
genetic and environmental factors (McDowell, 1985). The
breeding efficiency is a complex phenomenon controlled
by both genetic and non-genetic factors, the non- genetic
factors being climate, nutrition, and level of management.
The breeding efficiency varies not only between species
and breeds but also among the animals within the same
breed. Even the best feeding and management cannot
coax performance beyond the genetic limit of an inferior
animal. Improving the genetic merits of livestock
populations is important at all levels of management. A

sound breeding programme is a necessary part of the total
animal production system. The diversity of the breeding
stock and the variation available in economic traits of
cattle and buffaloes in the country offer greater challenge
and scope for their improvement for the animal breeder.

The initial formula for working out the breeding efficiency
of dairy cows was given by Wilcox et al. (1957) and was
based onacalving interval of 365 days. Sincethe buffaloes
have a gestation period of 310 days the calving interval is
increased to 400 days. Thus the formula for working out
the reproductive efficiency has been modified by many
workers (Tomar, 1965). The objective of this study was
to determine the Breeding efficiency of Crossbred Cattle
and Murrah buffaloes maintained at Gadvasu dairy farm
by different methods and to compare their effectiveness
for calculating Breeding efficiency.
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MATERIALSAND METHODS

A total of 1474 and 1935 production and reproduction
records of crossbred cattle and Murrah buffaloes from
the year 1992 to 2012 were utilized in the present study
to investigate breeding efficiency (BE) and its various
contributors in Crossbred cattle and Murrah buffaloes
respectively maintained at Gadvasu dairy farm. Data of
abnormal lactation like abortion, mastitis and below 150
days milk yield were excluded from the study. The years
were divided into five periods; of each having four years
while the months were divided into five seasons viz.
Spring (16" Feb. 15" April), summer (16" April — 151
June), rainy (16" June — 15" August), autumn (16" Aug. —
15" Nov.), winter (16" Nov. — 15™ Feb.).

Breeding efiiciency was calculated using the following
two methods reported by different workers:
365 % (n-1)

Breeding efficiency = f x 100

Where,

N = total no. of parturitions

D = days from first to last parturition ~ Wilcox et al. (1957)

The second method for estimation of breeding efficiency
in cattle and buffalo, this formula takes into account both
calving interval and age at first calving.

(a) Breeding Efficiency for cows

ae (365N +1020)
= — X
(cows) (AFC + 3 CI)

(b) Breeding efficiency for Buffaloes

(365N + 1040)
BE (buffaloes) = W x 100

Where,

N = Total no. of calving intervals
AFC = Age at first calving
Cl = Calving interval

> = Summation of calving intervals Tomar (1965)

The Least-squares of Harvey (1990) model was used to
study the effects of various non-genetic factorson different
traits:

The following mode was used for least squares analysis,

Y =H+§+P+b(X -X)+e

Tjkl
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Where,

Y, = Observation on the k™ individual recorded in the j™ period

and i season.

M = Population mean

S = Effect of ihseason,i=1...... 5 (season)
P, = Effect of j™ period, j=1......... 5 (period)
b = Regression of Y i ONn age at first calving
X, = Age at first calving of the ki individual

X = Average age at first calving

&, = Random error, NID (0, %)

Genetic and phenotypic correlation between different
traits age at first calving, weight at calving and lactation
length was estimated by using Mixed model least square
and maximum likelihood computer programme (Harvey,
1990).

RESULTSAND DISCUSSION

Breeding efficiency as calculated by two different methods
reported by Wilcox et al. (1957) and Tomar, (1965). The
least square means of breeding efficiency of crossbred
Cattle was 82.31 + 0.97% ranging from 75% to 85% by
Wilcox method and 98.14 + 1.09% ranging from 95%
to 99% by Tomar method as shown in Table 2 and 3.
Breeding efficiency showed an inconsistent trend across
various periods for crossbred cattle. While for different
seasons it showed an increasing trend. M.A. Habib et
al. (2013) reported breeding Efficiency of crossbreds in
Bangladesh by Wilcox and Tomar methods as 79% and
82% respectively. Kiwuwa et al. (1983) estimated higher
breeding efficiency on crossbred cattle in ethopia as 95%.
Similar results were obtained in Egypt by Hammoud et al.
(2010) on HF crossbreds.

Similarly for Murrah buffaloes breeding efficiency was
78.03 = 1.01% ranging from 69% to 84% by Wilcox
method (1957) and 78.39 +0.39% ranging from 74%
to 80% by Tomar method as shown in Table 4 and 5.
For, Murrah buffaloes continuous increasing trend was
noticed for different periods. While for different seasons
inconsistent trend was there. Bashir et al. (2007) reported
an average breeding efficiency of 64.0 % in Nili-Ravi
buffaloes. Ahmad et al. (1987) reported low breeding
efficiency in Nili-Ravi buffaloes than the present findings
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while maximum (84 percent) average was reported by
Baghdasar and Juma, (1998).

Breeding efficiency as calculated by two different
methods in crossbred cattle and Murrah buffaloes are
presented in Table 1. The breeding efficiency calculated
by both methods in Murrah buffaloes is similar, whereas
for crossbred cattle it is higher by Tomar method. The
differences in the reproductive efficiency by these workers
may be attributed to the differences in number of calvings
as the number of calvings varied from 2 to 10. It was
seen when no. of calvings increased from 2 to 6 breeding
efficiency increased and there was decrease in coefficient
of variation. In Tomar method (1965) also because of
variation in age at first calving breeding effficiency varied.
Similar, variation in breeding efficiency estimates have
been reported by Khan et al. (1990) where he compared
three methods of calculating breeding efficiency.

Basu (1985) pointed out that the method of Wilcox et al.
(1957) does not take into account the first reproductive
cycle of each cow because of excessive environmental
Influences. This is further substantiated by the comparison
of the method of Wilcox et al. (1957) and Sharma et al.

AD

(1980). where it was stated that reproductive efficiency
in 581 Murrah buffaloes sired by 75 bulls was 83.1 and
82.8%. respectively (Sharma and Kumar, 1984; Wilcox
et al., 1957) aso excluded the reproductive cycles after
the sixth parturition in the estimation of reproductive
efficiency because of suspected bias caused by special
managemental practices in favour of the proven older
cows. The differences in Wilcox et al. (1957) and Tomar
(1965) methods may be attributed to different methods of
calculation aswell aslarge variation in the calving interval
and age at first calving across 20 years. Khan (1990)
reported values of reproductive efficiency calculated on
the basis of calvings were quite consistent by the two
different methods.

Thus, the estimated breeding efficiency below the expected
level exists in the present study might be due to variation
in no. of calvings, age at first calving and calving interval
(caused by prolonged post partum estrous period and
days open). The variation of magnitude among different
workers might be resulted due to environment, sample
size, management or different formula used for estimation
by different workers.

Table 1: Comparison of estimates of breeding efficiency in crossbred cattle and murrah buffaloes as calculated by Wilcox

and Tomar method

Breeding Efficiency Av. Breeding Efficiency Std. Deviation Coefficient of variation
Cattle Wilcox B.E 82.31+0.97 19.33 23.27%
Tomar B.E 98.14 + 1.09 22.12 22.51 %
Buffalo Wilcox B.E 78.03+1.01 27.75 35.65 %
Tomar B.E 78.39+0.39 11.92 15.13%
Table 2: Least squares means (£SE) for breeding efficiency (%) over different periods for Crossbred cattle
Period 1992-95 1996-99 2000-03 2004-07 2008-12
N (455) 117 11 85 72 70
B.E,, 82.31x0.97) 85.20%+ 1.83 84.39% +1.83 87.23°+ 2,09 79.03%+ 2,34 75.70° £ 2.36
B.E, (98.14+1.09) 96.152 + 2.06 97.96%+ 2.07 100.69% 2.36 97.91%+ 2.65 95.97%2+ 2,66

Table 3: Least squares means (+SE) for breeding efficiency (%) by season effects for Crossbred cattle

Season Spring Summer Rainy Autumn Winter
N (455) 70 58 81 86 160
B.E, (82.31+.97) 79.822+ 2.31 81.882+2.54 82.542+2.11 85.572+ 2.05 81.742+1.50
B.E, (98.14 £ 1.09) 100.542 +2.60 97.112+2.87 97.752+2.38 96.95%+ 2.32 98.342+1.70
abowjithin  variable groups means followed by different subscripts differ significantly —(P<0.05).

* = P<0.05; ** =P<0.01, B.E,, = Breeding efficiency by Wilcox method, B.E, = Breeding efficiency by tomar method

Journal of Animal Research: v.6 n.5 October 2016

887



@ Singh et al.

Table 4: Least squares means (+SE) for breeding efficiency (%) over different periods for Murrah buffaloes

Period 1992-95 1996-99 2000-03 2004-07 2008-12
N (519) 141 11 88 70 109
B.E,, (78.03+1.01) 69.542+ 1.80 77.68°+ 2.02 79.74+ 2.26 84.80°+ 2.51 78.38+ 2.08
B.E. (78.39+ 0.39) 74.272+ .70 78.09° + .78 80.12° + .88 79.66° + .97 79.82°+ .81
Table 5: Least squares means (+SE) for breeding efficiency (%) by season effects for Murrah buffaloes
Season Spring Summer Rainy Autumn Winter
N (519) 71 54 121 97 176
B.E,, (78.03+1.01) 74.31%£2.47 77.56%+2.83 81.51P+1.90 80.40%+2.13 77.27%£0.61
B.E, (78.39+ 0.39) 76.78%£0.96 78.95%+1.10 80.11%+0.74 78.85°+0.83 77.54%+2.52
abowjithin -~ variable  groups  means  followed by  different  subscripts  differ  significantly  (P<0.05).

* = P<0.05; ** =P<0.01, B.E,, = Breeding efficiency by Wilcox method, B.E = Breeding efficiency by tomar method

CONCLUSION

This study revealed that the values of breeding efficiency
calculated on the basis of more no. of

calvings (4 to 6) were quite consistent by the two different
methods and hence it may further be concluded that both
methods were equally useful in the cal culation of breeding
efficiency in dairy animals. Thus, the reproductive
management system should be maintained carefully
in consideration with the month in which the most
reproductive behaviors take place. In addition, the lower
breeding efficiency in this study compared to expected
level (100%) indicates the requirements for the better
breeding management in the herd. Significant effect of
period of calving indicating that some changes might have
occurred in the climate and management of the herd over
the years.

Since, temporary environmental factors play a major role
on these reproductive traits, better breeding management
like accurate detection of heat and managemental
interventions could enhance the breeding efficiency.

ACKNOWLEDGEMENTS

This study was carried out with the support of GADVASU
Ludhiana. The authors acknowledge the partia support
and facilities provided by the other departments of
institution also.

888

REFERENCES

Ahmad, M., 1999. Genetic Evaluation of Native and Crossbred
Dairy Cattle in Pakistan. Ph.D. thesis, Dept. Animal Genetics
and Breeding Univ. New England, Australia.

Baghdasar, G.A. and K.H., Juma. 1998. Some aspects of life
performanceof Iragi buffalo. In: Proc. 6thWorld Cong. Genet.
Appl. Livest. Prod. Jan 11-16. Armidale NSW. Australia.

Bashir, M.K., Khan, M.S,, Bhatti, SA. and Igbal, A. 2007.
Lifetime Performance of Nili-ravi Buffaloes in Pakistan.
Asian-Aust J. Anim. Sci., 20(5): 661-68.

Basu, S.B. 1985. Genetic Improvement of Buffaloes. Kalyani
Publishers. New Delhi. India.

Habib, M.A. 2011. Analysis of Red Chittagong Genotype in
Nucleus Breeding Herd. Ph.D. dissertation, Department of
Animal Breeding and Genetics, Bangladesh Agricultural
University, Mymensingh, pp. 90-92.

Harvey, W.R. 1990. User’s Guide for LSMLMW, MIXMDL
PC-2 Version. Mixed modd least-squares and maximum
likelihood computer program. Ohio State University,
Columbus, Ohio, U.SA.

Hammoud, M.H., El-Zarkouny, S.Z. and Oudah, E.Z.M. 2010.
Effect of sire, age at first calving,season and year of calving
and parity on reproductive performance of Friesian cows
under semiarid conditions in Egypt. Archiva Zootechnica,
13(1): 60-82.

Khan, M.A., Babar, M.E., Raso, O.S., Ashfaq, M., Shaflq, M.
and Amin, M.K. 1990. Comparison of three methods of
estimating breeding efficiency of buffaloes. Pak.. J. Agri.
i, 27(3): 219.

Kiwuwa, G.H., Trail, J.C., Kurtu, M.Y., Worku, G., Anderson,
F.M. and Durkin, J. 1983. Crossbred Dairy Cattle Productivity

Journal of Animal Research: v.6 n.5 October 2016



Methods of calculating breeding efficiency AD

in Arsi Region, Ethiopia. International Livestock Research, Tomar, N. S. 1965. A note on the method of working out breeding

Report No. 11. ARDU and ILCA, Addis Ababa, Ethiopia. efficiency in Zebu cows. Indian Dairyman., 17: 389-90.
Sharma, O.P. and Kumar, P. 1984. Comparison of two methods ~ Wilcox, C.J.,, Pfau, K.O. and Bartlett, J.W. 1957. Aninvestigation

of estimating breeding efficiency of buffaloes. A compendium of female reproductive performance and longevity, and their

of research results and state of knowledge report on clinical interrelationships within a Holstein Friesian. J. Dairy i,

aspects of buffalo reproduction. International Buffalo 40: 942-47.

Information Centre. Kasetsart University Library. Bangkok.

Thailand.

Journal of Animal Research: v.6 n.5 October 2016 889






