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INTRODUCTION

Agriculture is the backbone of Indian economy as
more than 804 of the population dependsdirectly or indirectly
on agriculture. It was no wonder therefore that most of |
the cattle breeds developed in the country had draught as
the major objective. This is cléar from an assessment of
31l cattle breeds recognised as existing in the country
(Phillips, 1944). The majority of these are for draught
ﬁurposes, with attempts made here and there to introduce

milk into them through breeding.

Today, with the rapid growth of motor and electric
power, bullock power is on its way out. On the other hand,
the emphasis has shifted from breeding for draught to
breeding for milk. To bring about radical changes in the
situation within the shortest possible time crossbreeding
with bulls of exotic dairy breeds is being actively advo-
cated and it is fast becoming the new plan of animal breeding.
Unfortunately, information about our own cattle is scanty
and diffuse. Though records were maintained at all well
run cattle breeding farms, no efforts were made till recently
to analyse those records and draw conclusions. Some informa-
tion is now available on the production capacity of our
animgls from the published papers based on analysis of farm

data. On the other hand, we have a big gap existing in the



field of various physical and physiological characters of

our cattle breeds, the extent of their variation and theilr
nature. These lacunae are being filled by a series of
studies undertaken by the Division of Animal Genetics,

Indian Veterinary Research Institute, Izatnagar, U.P. under
the guidance of Dr. S.S. Prabhu. Physical traits like horn
pattern, head size, skin thickness, udder size and shape,
extra teats etec. were dealt by others (Singh, 1965; Sharma,
1967 Mohan, 1967; Narayan, 1967; Choudhury, 1967; Chatterjee,
1967; Bhatia, 1967).

In the present study are presented our findings
concerning the breeding efficiency in;gggglg and Zebu-Jersey
erossbreds found in the Ongole tract, kept under farm and
field conditions.



REVIEW OF LITERATURE

Various workers had used different measures to

measure breeding éfficiency in cows. They were :

ife

3.

Regularity of occurrence of oestrous cycle (Pou et al,

1953),

Conception rate and number of services per conception
(Erb et al, 1940; Bowling et al, 1940; Seath and Staples,
1941; Hilder et al, 1944; Trimberger and Davis, 1945;
VanDemark and Salisbury, 1950; Tabler et al, 1951; Davis
and Benjamin, 1953; Pou et al, 1953; Boyd et al, 1954;
Legates, 1954; Bhattacharya and Prabhu, 1955; Carman, 19553
Kohli and Suri, 1960; Singh, 1961; Sharma and Prabhu, 1966;
Tomar, 1966).

Non-returnsto service (Tanabe and Salisbury, 1946; Dunbar

and Henderson, 1953).

Number of days from calving to first oestrus (Olds and

Seath, 1953; Carman, 1955; Kohli and Suri, 1957).

Number of days from first service to conception (Tabler

et al, 1951; Pou et al, 1953; Carman, 1955).

Service period (Prasad, 1958; Kohli and Suri, 1960;
Singh et al, 1965).



7. Calving interval (Dunbar and Henderson, 1953; Inchiosa
and Pfau, 1954; Legates, 1954; Singh, 1958).,

8. Number of calves produced per unit of time expressed as
a percentage of a theoretical ideal (Williams, 1919;
Spielman and Jones, 1939; Tabler et al, 1951; Wilcox et al,
1957; Dutt and Desal, 1965; Tomar, 1965; Gautam et al,
1966).

9. Age at first calving (Verley and Touchberry, 1961).

In this investigation the measures of breeding
efficiency used were (1) No. of calves produced per unit of
time expressed as a percentage of a theoretical ideal. (2)
Calving interval. (3) Age at first calving and such only

references to these items had been reviewed in detail.

No. of calves produced per unit of time expressed as a
percentage of a theoretical ideal

Williams (1919) considered 12 months as an ldeal
calving interval and two years as the ideal age at which a
heifer should calve. Every calendar month after the 15 months
of age of the heifer was designated as a breeding month. He
determined the average number of breeding months required to
produce a calf by dividing the total number of breeding months

by the number of calves born. The percentage reproductive



efficiency was obtained by dividing 12 the ideal number of
breeding months for the production of a ealf by the determined

average number of breeding months per calf.

He used thls method to analyse the reproductive
efficiency of a Guernsey herd which produced a calf for
each 28.7 months and found the reproductive efficiency to

be 41.8% of the ideal efficiency.

Splelman and Jones (1939) proposed the term 'reproductive
efficiency' for the net biological accomplishment of all
reproductive activity. It represented the integrated effect
of all factors concerned i.e. oestrus, ovulation, fertilisa-
tion, implantation, gestation and parturition. They used
a numerical expression baséd on the assumption that to be
100% efficient a heifer should be bred at a certain age
depending upon the breed and that she should drop a calf
every 12 months Thereafter. The total number of reproductive
months represented the number of months that an animal remained

in the breeding herd.

As the desired calving interval was 12 months, each
cow was credited with 12 months per pregnancy (which were
called 100% months). That portion of the calving interval
in excess of 12 months was considered as possessing zero

per cent reproductive efficiency. Cows removed from the herd



before calving and known to be pregnant were allowed one
100 per cent month for each month of pregnanecy. The number
of 100 per cent months divided by the total number of

reproductive months furnished the reproductive efficiency.

Analysing the records of 368 cows of four major
dairy breeds; the authors reported the mean reproductive
efficiency amongst the four breeds to be from 67.55% to
81.27%. Marked differences in the reproductive efficiency

were found to exist between breeds as well as cow groups.

Tabler et gl (1951) used a method similar to that
of Spielman and Jones (1932) and reported the average
reproductive efficlency in 19 Ayrshire cow families to be
ranging from 77 to 8%%.

Herman gt al. (1953) reported the breeding efficiency
of Jersey, Holstein and Guernsey cows to be 77.51%, 83.04%

and 85.05% respectively as measured by the percentage of

cows calving in 12 months.

Wilcox et al. (1957) estimated the reproductive
efficiency of a Holstein-Friegian herd using the formula

365 x (N-1) x 100
D

Breeding efficiency =

Where N equals to the total number of parturitions



and D equals to the number of days from 1lst parturition to

the last parturition. In this formula, the first reproductive
cycie of each cow was excluded because of the excessive
influence of enviromment. In addition, the reproductive
cycles after the 6th parturition were excluded because of

the suspected bias caused by special managemental practices

in favour of the older cows. They used this method to analyse
the reproductive efficiency of a Holstein-Friesian herd and
‘reported the average breeding efficiency to be 87.%.

Rigor and Nelmida (1959) reported the breeding efficiency
of Red Sindhi and crossbred Jersey cows to be 71.4% and 71.3% -
respectively as determined by dividing 365 days by the actual
calving interval.

Rigor et al (1959) reported the breeding efficlency
of two herds of Sahiwal cows to be 84.29% and 83.18% respec-
tively as determined by dividing 365 days by the actual

calving interval.

Maoli et al (1964) used the formula reported by
Wilcox et gl (1957) and observed the average breeding effi-
ciency of Brown Alpines, Dutch Friegians and crossbreds
between the two breeds to be 93.0%, 106.0% and 90.0%

respectively.,



Dutt and Desal (1965) observed the average breeding
efficiency of Gangatlrl cows graded to Harilana as 63.5% using
the formula reported by Wilecox et al (1957). Animals which
completed 2, 3, 4, 5, 6 and 7 lactations were found to have
49.6%, 50.8%, 58.7%, 68.2%, 71.7% and 66.9% breeding efficlency

respectively.,

Tomar (1965) evolved a formula for working out the
breeding efficiency in Zebu cows. The breeding effieciency

of a female expressed as a percentage is given by the formula

/ n (365) + 1020_7 100
AC + Ci

where n was the number of calving intervals, AC was age at
first calving and Ci was the sum of the calwving intervals in

dayse

Heritability estimates of breeding efficilency

Spielman and Jones (1939) reported a significant
correlation (r = 0.546 * 0.118) between the reproductive
efficiency of the foundation cows and the mean reproductive

efficlency of their female descendantse

Tabler et al (1951) observed no significant variation
in breeding efficiency in 19 Ayrshire cow families studied by
them,



Wilcox et al (1957) obtained a heritability estimate

of 0.32 for breeding efficiency by intra-sire regression of

of fspring on dam in a Hol stein-Friesian herd.

Inter-relationship of breeding efficiency with long@vity of
Lertility

Spielman and Jones (1939) reported a significant
correlation (r = 0,804 + 0,026) between breeding efficiency

and the probable number of successful gestations of a cow.

Wilcox et al (1957) reported that the correlation
j
between breeding efficiency and longev@ty as measured by the

successful parturitions of a cow was close to zero.

Inter-relationship of breeding efficiency with age at first

calving

Dutt and Desai (1965) observed the breeding efficiency

to be high in early calvers than in late calvers.

Gautam et a1l (1966) observed that age at first calving
and breeding efficiency were not related to each other in
Hariang cows but were influenced by individuality. However,
it was significantly superior in cows calving at an age of

33=-36 months.

Inter-relationship of breeding efficiency with milk production

Gaines (1927) studied 4671 records from the Qggxnﬁgy






