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Artificial insemination (AI) using the se-
men ofsuperior breeding bulls is the accepted 
tool for genetic improvement in cattle and 
buffalo populations in the country. A Large 
project for cattle and buffalo breeding is un-
der active consideration of the Government 
of India with a view to increase the cover-
age and efficiency of AI and to provide su-
perior quality semen for AI. The breeding 
bulls, especially buffaloes and crossbred used 
in the AI programme are mostly produced 
by the bull mother herds maintained by the 
Government/quasi Government organisations. 

It is needless to mention the importance 
of a scientific genetic selection programme 
in such bull mother herds. Selection inten-
sitythat can be exercised on milk production 
trait is very much dependant on the efficiency 
of reproductive and calf hood management 
practised in the bull mother farms. 

A formula developed for arriving at the 
possible selection intensities that can be ob-
tained under varying levels of reproductive 
management is discussed in this paper. An-
other formula to calculate the strength of 
cows in a bull mother farm is also proposed. 

Materials and methods 

The formula is developed considering the 
following variables. 

Herd strength (TS):The herd strength is 

defined as the total number of female 

animals maintained in the bull mother 

farm. The number of animals in the farm 

is kept constant. Animals that are not 

required in the farm because of 

substandard performance are eliminated. 

Survivability rate {SUR): The survivabil-

ity rate is defined as the proporticn cf 

animals that are alive out of the total 

number of female calves born. 

SUR = I-mortality rate. 

Reproductive success (RES): The repro-

ductive success is defined as the 

proportion of animals that become con-

ceived during each reproductive cycle 

beginning from the heifer stage 

RES = l - proportion of animals culled for 

poor reproduction after each cycle. 

Calving ratio (CIN): The calving ratio is 

defined as the ratio between 12 and the 

average calving interval {in months) 

obtained in the farm. CIN = 12/CI. 

Lactations kept. (n): n is the average 

number of lactations for which the animals 

are kept in the farm. 
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Selection intensity 

The extend of genetic selection possible with varying levels of reproductive manage-
ment was calculated using the formula. 

GS = 
A - {O.SA.RES.SUR) 

O.SA [(SUR.RES)2. CIN + (SUR.RES)3. CINz + + (SUR.RES)n CINtn- '~] 

where, 

GS is the genetic selection in proportion. 

A is the strength of heifers 

SUR is the survival rate 

RES is the reproductive success 

CIN is 12/calving interval and 

`n' is the number of lactations for which the cows are kept in the farm. 

Results and discussion bons, the percentage of cows that can be 

The different levels of selection intensity removed from the herd after the first 

that can be achieved with varying levels of lactation on account of substandard milk 

reproductive management calculated using Production is 34.5 and 2I.9 respectively with 

the above formula are given in Table 1. an average calving interval of 13 and 14 
months and with 15% removal of animals 

From Table 1 it can be seen that, in a after each cycle due to poor reproduction. It 
herd where the cows are kept for 6 lacta- can also be observed from the table that with 

Taiole 1. The different levels of selection intensity obtained with varying levels of 
reproductive management 

Average 
calving 

interval (m) 

Reproduc- 
tion success 

(RES) 

Number of lactations (n) 

4 5 6 7 8 

13 0.85 0.86 0.73 0.66 0.61 0.58 

0.90 0.70 0.58 0.52 0.47 0.44 

14 0.85 0.98 0.85 0.78 0.74 0.71 

0.90 0.81 0.69 0.62 0.58 0.55 

15 0.85 - 0.98 0.91 0.87 0.85 

0.90 0.91 0.79 0.73 0.69 0.67 

16 0.85 - - - - 0.99 

0.90 - 0.90 0.84 0.81 0.8 
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longer calving interval and lesser number of 
lactation for which the animals are kept the 
selection intensity decreases. In situations 
were the calving interval is 16 months and 
the number of lactations kept are less there 
is not any selection possible lest the herd 
strength will decline. By storing the formula 
in a computer and keeping option to change 
the variables, as per the actual situation 
existing in the farm, it would be possible for 
a manager of the farm to forecast the extent 
of selection intensity possible in a given 
situation. This would enable him to take 
appropriate decisions for the improvement of 
the reproductive management as well as for 
culling of substandard cows after the first 
lactation. 

The mortality rate of the calves is kept 
constant at 5%. The number of lactations 
for which the cows are kept is varied from 
four to eight and in each instance the entire 
number of cows that complete the fixed num-
ber of lactations are sold out from the herd 
before the subsequent lactation. 

Herd strength 

It is possible to calculate the herd strength 
of the farm consisting of cows, heifers and 
female calves. The number of cows in the 
farm required to produce a fixed number of 
heifers is depending up on the survival rate 
among female calves, reproductive success 
and the calving interval. Cow strength (CS) 
can be calculated using the following formula. 
It is to be noted here that the number of lac-
tations for which the cows are kept in the 
farm does not affect the total number of 
cows. It would affect the proportion of cows 
in the different lactations. 

CS = HNOS *RES [1 + (1/0.5* SUR* 
RES* CIN) — C 1 / 12] 

where, 

CS is the number of cows in the farm 

HNOS is the number of heifers (female 
animals in the age group of 1.5 to 2.5 
years). 

RES is the reproductive success 

SUR is the survivability rate 

CIN is the ratio between 12 and caly-
inginterval in months 

CI is the calving interval 

The total strength of the farm excluding 
male calves will be equal to the number of 
cows {CS), the number of heifers (HNOS) 
and number of heifers multiplied by 1.5 and 
the survivability rate. 

Total Strength = CS + HNOS + HNOS* 
1.5* SUEZ 

The calculation does not include the num-
ber of male calves that are available in the 
farm as this will be depending up on the ex-
tent ofselection that is exercised among male 
calves. If no selection is exercised the num-
ber ofmale calves will be equal to the num-
ber offemale calves. The number of heifers 
will equal to the number of female calves born 
in a year minus that died during this period as 
they are defined as the female cattle in the 
age group of 1.5 to 2.5 years. 

The proportion of the different types of 
female animals that are available in a bull 
mother herd maintaining 100 heifers and at 
varying levels of reproductive success and 
calving interval is given in Table 2. 
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Table 2. Change in total strength (cows, heifers and growing females} of a bull mother 
farm according to changing levels of reproductive management. 

CI (m} 13 14 15 

RES 0.85 0.90 0.85 0.90 0.85 0.90 

Cows 221 221 231 231 242 241 

Heifers 100 100 100 100 100 100 

Gr. Females i 50 150 150 150 150 150 

Total 471 471 481 481 492 491 

It can be noted from Table 2, that there is 
not much variation in the number of cows 
with slight changes in the reproductive suc-
cess. The major effect is due to the change 
in the average calving interval. The formula 
proposed to calculate the strength of cows 
can be added to the first formula for calcu-
lating the selection intensity in a computer. 
This enables the farm manager to calculate 
the selection intensity and the herd strength 
simultaneously at varying levels of reproduc-
tive management. 

Summary 

A formula to calculate the selection 
intensity that can be applied in a bull mother 
herd at varying levels of reproductive 
management is proposed. The formula on 

selection intensity will help managers of bull 
mother farms to decide the extent of selec-
tion for milk production that could be made 
after the first lactation in a bull mother herd. 
It would also tell him the genetic advantages 
of keeping the herd in excellent reproductive 
stage. Proper recording of the productive 
and reproductive parameters and regular 
analysis of the data will tell the level of these 
parameters in the herd. Based on the exist-
ingsituation the formula will guide the man-
ager to take correct decisions for improving 
the reproductive status of the herd. It wauId 
also help him to practice a high degree of 
genetic selection at the correct time so that 
the bull calves produced in the farm wild be 
of superior genetic merit. 


