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Abstract

Milk production records of Philippine dairy buffaloes were analysed to be able to develop a
method of yield calculation and genetic evaluation for milk production and lactation persistency. The
method for yield calculation, a multiple trait procedure that utilizes the Wilmink’s function (MTP-Wil)
to describe the lactation curve of different cow-class categories as well as takes into consideration
covariances between milk, fat and protein yields such that prediction of yields can be made with
irregular and/or long intervals between test days with slight reduction in precision relative to a
complete set of regularly spaced test day records. This method is particularly suitable for establishing
a recording system for cows in the various dairy buffalo cooperatives in the Philippines as the yield
calculation method may help minimize the cost of recording cow performance. Establishing a milk
recording system for cows in the dairy cooperatives will increase the number of cows for genetic

evaluation.

Test day and 305D lactation records can be obtained from the MTP-Wil method of yield
calculation for use in genetic evaluation. Genetic parameters for milk, fat and protein yields were
estimated from 305D lactation records and directly from test days in a repeatability test day model.
Estimates of heritability were low to moderate with the use of either test days or 305D lactation
records with the latter giving slightly higher estimates. Analysis of second parity milk records gave
higher estimates compared with analysis of first parity records. Selection of yield traits will result in
deterioration in Fat% and Prot% after long-term selection. The deterioration in fat and protein
concentration was slightly greater with single-trait selection compared with multi-trait selection

index.

Single and multi-trait random regression analysis of first parity test day records generally
gave higher estimates of heritability especially at peak lactation period compared to those estimated
using repeatability test day model. A three-parameter Wilmink’s function was sufficient for fitting the
additive genetic effects for milk, fat and protein yields as well as Fat% and Prot%. It was also



sufficient for fitting permanent environment effects for Fat% and Prot%. However, for milk, fat and
protein yields, the Legendre polynomial was more appropriate to use for fitting permanent
environment effects. Eigenvalue decomposition of the additive genetic covariance matrix for milk, fat
and protein yields as well as Fat% and Prot% was done to extract independent variables for use in
selection for milk production and lactation persistency. Applying varying weights to the second and
third canonical variates from the eigenvalue decomposition of the genetic covariance matrix
increased the response at the latter half of lactation compared to selection on total lactation and
essentially would improve lactation persistency. Long-term selection on these two canonical variates
would change the shape of the lactation curve. Optimization of the weight applied to the second and
third canonical variates with respect to profit enabled maximum response to production traits
without substantial deterioration in lactation persistency. Selection for persistency would increase
lactation length but will also have an unfavourable correlation with calving interval. But as calving
interval is more correlated with lactation length rather than peak vyield, fertility traits that are

measured early in lactation should be considered in the future for inclusion in the breeding program.
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