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Kerala accounts for only three 
per cent of total milk production in 
India. There is need to achieve rapid 
breakthrough in dairy production by 
developing high yielding varieties of 
milch animals through the application 
of cross breeding technology. 

Improvement of fertility and 
regular breeding can be achieved by 
efficient management, improved nutri-
tion and systematic health control. Feed 
is indicative of improvement• A probe 
into the technological changEs in feed 
and breed efficiencies with respect to 
milk production in Kerala, therefore, 
seems to be in order. 

Methodology 

Secondary time series data on 
artificial inseminations, acid calvings 
etc. over a. period from 7974-75 to 
1985-86 were utilized for the study. 
The ratio of number of artificial insemi-
nations (AI)to number of calvings gave 
the A.I:per calviricr: Using simple index 
numbers with 1974-75 as base year the 
trend of A. Is done and calvings reco-
rded Was found out. For calculating 
compound growth rates (R) the follo-
wing formula was used 

(log Pn —log Po) 
R=Antilog  

n-1 1 x 100 

where Pn is the number Hof A.I/calvings 
in .1985-86, and Po is the number of 
A.I/calvings in base year 1974-75. 

From the bulletins on Xnimal 
Husbandry Statistics in Kerala, breed-
wise survey data on average milk 
yield, quantities of feedconsurr.ed viz., 
green fodder, dry fodderand concent-
r a t e s per day per cow, etc. of 
cows over the years 1977-78 to 1986-87 
were collected. The Cobb-Douglas 
production function of the form 

b, b, b9
Y=ao X, X, X, 

where Y is the average milk yield per 
day per crow in kilograms. X„ X, and 
Xg are the average quantities of feed 
viz. _green fodder, dry fodder and 
concentrates consumed per day per 
cow in kilograms, respectively. ao is 
the Y intercept term and b„ b2 and b3
are the parameters to be estimated. 
'Phe presence of autocorrelation and 
multicollinearity , usually ..associated 
with time series data ,were checked 
during regression acid made sure that 
the error terms are free from these 
problens. The marginal products of 
significant explanatory variables were 
found out using the formula 

n n 
dY_ _ bi  Y i= 1, 2, 3 

dxi Xi 

where xi is the geometric mean of 
regression coefficients. of the expla-
natory variables. The corresponding 
marginal value products were obtained 
by multiplying marginal products with 
price of milk which was assumed to be 
Rs. 4.50 per kilogram. 
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Results and Discussion 

1:: Role. of artificial insemina~ti:on :: . 
technology 

In Kerala an average of five A.I 
was required per calving, indica#ing 
poor success rate of A. I during the 
period 1974-75 to 1985-86. The high 
ratio could partially be due to low 
efficiency of A.I performed, although 
therewill admittedly some. unrecorded 
calvings. The index numbers worked 
out with base year as 1974-75 revealed 
that A.I. had increased 2-3 times during 
the. period 1974-75 to 1985-86. Similarly 
during this period the number of 
calvings had more than doubled. The 
average annual compound growth rates 
based on 1974-75 were 7.9 per cent 
and 6.8 per cent for number of A. I and 
calvings respectively. 

11. Impact of feed technology on 
milk production 

The aggregate average daily milk 
production and feed consumption of 
crossbred and desi cows are shown in 
Table 1. 

Milk yields and feed consumptions 
were generally higher in crossbred 
cows the rate being much higher for 
concentrates than fodders. 

Data indicate that only 19 per cent 
of milk yield in desi cow has been 
explained by feeds consumed. The 
marginal productivity of the signi-
ficant variable, concentrates, was 
1.41 kilogram which shows that one 
kilogram inc;rease in concentrates will 
add additionally 1-4 kilograms of 
milk per day. The results, however, 
suggest the scope for increasing milk 
.production in desi cows through mar-
ginal increase in concentrates and 
decrease in fodders. 

Unlike in Desi cows, about 50 per 
cent of the variation in milk yield in 
crossbreds has been due to the influ-
ence of feed ingredients ;indicating 
better conversion :efficiency in cross-
bred cows. 

The sum of elasticity coefficients 
of crossbred cows showed increasing 
returns to scale. The marginal produ-
ct of the significant variable, concent-
rates, was 7.23 with the corresponding 
marginal value produce of Rs. 32.54. 
The marginal value product of con-
centrates appeared high owing, 
perhaps, to the imbalances in feeding, 
regional variations and. high hetero-
geneity of the sample. But the analysis 
revealed scope for increasing produ-
ctivity and income through feeding. 

Table 1. The overall mean values of the average milk yield and feed consu-
mption per day of in-milk crossbred and dFsi cows in Kerala: 
1977-78 to i 986-87 

Overall mean of the 
average milk yield 
per day per in-milk 

cow (kg) 

Mean ofaverage feed quantities (kg) 

Green 
fodder 

Dry 
fodder 

Concen-
trates 

Crossbred 3.69 7.28 4.16 2.80 
Desi 1.64 5.73 2.98 1.19 
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Production function analysis 

i . Desi cou✓s 

The Cobb-Douglas functions for Desi and crossbred cows were as 
follows: 

Y=1.853 XI(—)l.~ss~# Xz(—)'.o4z 

((—)0.921) ((—)0.380) 
•~ Significant at 5 per cent level 
•~~• Significant at 25 per cent level 
Note: Figures in parentheses are corresponding t-values 

Multiple correlation coefficient, R 
Estimated adjusted R-Square 
Standard error of estimates 

X ~.ios*ss* 
e 

(0.905) 

0.678 
0.190 
0.10 

The analysis of variance is presented in Table 2. 

Table 2. ANOVA table for the regression of Cobb-Douglas function for desi 
cows in-milk in Kerala: 1977-78 to 1986-87 

Sum of Degrees Mean F-value Signi-
squares of freedom square ficance 

Regression 0.000557 3 0.00019 1.70 0.265 
Residual 0.000653 6 0.00011 

Total 0.001210 9 
Durbin Watson Statistic = 1.946; no autocorrelation 

i i . Crossbred cows 
Y=2.936 X~1•Q2 s Xg(_)~.sso*** 

(0.036) ((—)1.632) 
* Significant at 1 per cent level 
•** Significant at 10 per cent level 
Note: Figures in parentheses are corresponding t-values 

Multiple correlation coefficient, R = 
Estimated adjusted R-square = 
Standard error of estimates = 

X a sus* 
3 

(3.214) 

0.803 
0.47 
0.025 

The analysis of variance is presented in Table 3. 
Table 3. ANOVA for the regression of Cobb-Douglas function of crossbred 

in-milk cows in Kerala: 1977-78 to 1986-87 

Sum of Degree of Mean F-value Signi-
squares freedom square ficance 

Regression 0.006864 3 0.00229 3.64 0.084 
Residual 0.003776 6 0.00063 
Total 0.010640 9 
Durbin Watson Statistics=1.89; no auto correlation 
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The analysis has revealed, relati-
vely, the higher technical efficiency of 
crossbred cattle in milk production. 
The results are, however, only indi-
cative and not absolute, being derived 
from different periods of time and 
space. 

Summary 

The major findings of the study 
may be summarised as follows: 

A. I. is increasingly being adopted 
as the breeding technique and its 
success rate should be improved. 

Feedis an important input in con-
version efficiency as shown by cross-
breds. Crossbred cows appeared to 
respond to feed inputs more than desi 
cows. This is indicative of high tech-
nical conversion efficiency of feed by 

crossbred cows, and although handi-
capped by the nature of the data, there 
is general indication of the scope for 
improving productivity, particularly in 
crossbreds. 
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