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INTRODUCTION 
The genotype mainly raised by the large-scale commercial farmers in Malawi is the Holstein-
Friesian. The official dairy market policy requires that the farmers sell raw milk to dairy 
processors and not directly to the consumers. Although this is so, quite a substantial volume of 
milk is sold straight to the consumers. The main reason for this is the substantially higher price 
that the farmers are offered when they sell the milk directly to the consumers. Since economic 
weights for milk yield are derived as first derivatives for profit functions, it was hypothesized that 
the real market price differentials have an influence on the economic value and consequently the 
genetic progress obtained from any breeding programme that could be instituted. The aim of this 
study, therefore, was to capture the consequences of differences in milk pricing on the 
determination of economic values and the resultant synergies in the selection index for dairy 
cattle in Malawi. 
 
MATERIALS AND METHODS 
Data. The data for the study were obtained from records that were extracted from former Malawi 
Dairy Industries (MDI) farms of Katete and Capital Hill in Lilongwe, and Ndata in Blantyre.  
Genetic and phenotypic parameters. The traits of interest were milk yield, calving interval 
and age at first calving. Phenotypic parameters were obtained from calculations on the 
collected data while genetic parameters were obtained from literature (Chagunda, 2000). The 
phenotypic and genetic parameters that were employed in the study are presented in Table 1. 
 
Table 1. Phenotypic and genetic correlations (above and below the diagonal respectively) 
and heritability values (along the diagonal) of the traits as utilized in the selection index 
 

Trait MY CI AFC 
MY 0.16 0.11 0.089 
CI -0.032 0.14 -0.11 

AFC 0.20 0.16 0.20 
MY = Milk yield, CI = Calving interval, AFC = Age at first calving 
 
The assumed breeding goal was to improve milk yield and calving interval. The analysis was 
done in a half-sib family structure with the number of daughters per sire as 6. The milk 
production costs and the farm-gate price that were utilized to determine the economic weights 
of the different traits. The phenotypic standard deviations for MY, CI, and AFC were 1027 kg, 
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76 days, and 4.99 months, respectively. The corresponding economic weights to the two 
extreme milk prices are presented in Table 2. 
 
Table 2. The economic weights derived form the two extreme price brackets for milk 
yield as applied in the aggregate genotype 
 

Milk price (Malawi Kwacha) Economic weight (Malawi Kwacha / unit) 
14.50 
30.00 

2.06 
17.08 

 
Aggregate genotype and the Selection index. For all the scenarios, traits in the aggregate 
genotype (H) were milk yield, calving interval and age at first calving. In order to examine 
these scenarios and determine the optimum strategy to be employed for optimum genetic 
progress, selection index procedures were employed. The breeding value of the aggregate 
genotype can be represented as : 
 H = wiai + wjaj + wkak 
Where, H is the aggregate genotype of cow; wi, wj, wk are the economic weights for milk yield, 
calving interval and age at first calving; ai,aj,ak are breeding values for milk yield, calving 
interval and age at first calving of cows. 
The selection index to predict H was : 
 I = biMY + bjCI + bkAFC 
Where, I is the selection index; bi, bj,bk are the selection index coefficients (b values) or 
weights; xi,xj, xk are observations on milk yield, calving interval and age at first calving as own 
performance of cow and relatives’ information. The b values were determined as : 
 b = P-1 Gw  
where b is the vector of m selection index coefficients (b values); P is an m x m matrix of 
phenotypic variances and covariances among the observations in the index; G is an m x n matrix 
of genetic covariances among the m observations in the index and the n traits in the aggregate 
genotype; and w is a column vector of economic weights of the n traits in the aggregate genotype.  
The economic weight for milk yield was derived as first derivative of the profit function: P = -m 
+ y(s-a)  
where, P is the profit per cow as function of level of production y; m is the maintenance cost of 
cow; y is the lactation milk yield, s is the price per litre of milk; and a is the marginal cost of milk.  
The economic weight of milk (wm) was therefore, determined as : 
   wm = δP / δy.  
The economic values of calving interval (wc) and age at first calving (wa) were calculated 
based on the relationship of these two traits and milk yield i.e. what is the cost of having 
longer than ideal (365 days) calving intervals on milk yield ? Or what is the cost of higher ages 
at first calving than what is physiologically possible and ideal ? The selection index program 
(SIP) (Wagenaar et al., 1995), was used in the analysis. The standard deviation of the index 
and the aggregate genotype, the correlation between the index and the aggregate genotype, and 
the expected genetic gain in each trait was calculated and compared for different scenarios. 
The expected genetic gain was used to identify the consequences of differences in milk pricing 
on the determination of economic values. 
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RESULTS AND DISCUSSION 
Estimates of the response to selection based on one round of selection are given in Table 3. In 
all cases the selection intensity of 1.0 was assumed. 
 
Table 3. Response to selection from one round of selection using different milk pricing 
 

Milk Price (MK) Trait 
14.50 30.00 

Milk yield 
Age at first calving 

Calving interval 

248.7 
0.228 
-5.77 

259.6 
0.326 
-1.88 

 
With the current formal milk price, the resultant response to selection stands at 248.7 kg 
increase in milk yield after one round of selection. The correlated response to selection in the 
age at first and calving interval was 0.288 months and –5.77 days. When the alternative market 
price of K30.00 is being considered, response to selection for milk yield increases to 259.6 kg 
(representing 4.4%) while that for CI increases from –5.77 to –1.88 months. In biological 
sense, this increase in the response to selection for CI is a decrease in the number of days to be 
subtracted from the CI of the cow. Pieters et al. (1997), reported 4.2% to 16.7% losses in 
economic response in dairy cattle due to changes in pricing systems and concluded that losses 
in economic response to selection indicated that there is potential for diversification of the 
breeding goal. The accuracies of the estimates for response to selection are presented in Table 
4. These accuracies are based on the correlation between the selection index and the aggregate 
genotype (rIH). 
 
Table 4. Accuracy (rIH) for response to selection estimates from one round of selection 
 

Milk Price (Malawi Kwacha) Parameter 
14.50 30.00 

σI 

σH 
rIH 

640.03 
1004.70 

0.637 

4642.80 
7330.30 

0.633 
 
The correlation between the index and the aggregate genotype were relatively stable indicating 
consistent accuracy in the estimates despite the changes in milk yield. When the economic 
weights for CI were correspondingly changed, both the response to selection and the 
accuracies of the estimates remained almost constant.  
 
CONCLUSION 
Economic weights play a vital role in any selection programme. In Malawi, as different 
stakeholders are coming together and trying to develop an elaborate breeding programme, it is 
recommended to investigate the consequences of some of the current practices on the breeding 
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goal as well as the long term selection policy.  In developing the breeding goal, the price 
differential that exists between the two marketing systems should be taken into consideration. 
 
REFERENCES 
Chagunda, M.G.G. (2000) PhD Thesis, University of Goettingen, Goettingen, Germany. pp 

114. 
Pieters, T., Canavesi, F., Cassandro, M., Dadati, E., and van Arendonk, J.A.M. (1997) Livest. 

Prod. Sci. 49 : 23-32. 
Wagenaar, D., van Arendonk, J.A.M. and Kramer, M. (1995) Wageningen Agricultural 

University, The Netherlands 

Session 25. Developing sustainable breeding strategies in medium- to low-input systems Communication N° 25-03   


	Genetic and phenotypic parameters. The traits of interest were milk yield, calving interval and age at first calving. Phenotypic parameters were obtained from calculations on the collected data while genetic parameters were obtained from literature (Cha
	Aggregate genotype and the Selection index. For all the scenarios, traits in the aggregate genotype (H) were milk yield, calving interval and age at first calving. In order to examine these scenarios and determine the optimum strategy to be employed fo

