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PHAKPHUME SAOWAPHAK : STUDY ON RANDOM REGRESSION
MODELS FOR GENETIC EVALUATION OF LACTATION
PERSISTENCY TRAIT IN PRIMIPAROUS CROSSBRED
HOLSTEIN-FRIESIAN DAIRY CATTLE. THESIS ADVISOR : ASSOC.

PROF. PONGCHAN NA-LAMPANG, Ph.D., 128 PP.

RANDOM REGRESSION MODEL/COVARIANCE FUNCTION/PERSISTENCY

A total number of 25,845 Test Day Milk Yield Records (TDMYR) of
primiparous crossbred Holstein-Friesian cows during 1994 and 2004 from Chokchai
farm were analyzed using Random Regression Model (RRM) with 10 different models
of modified Wilmink and Modified Normalized Legendre Polynomial (MNLP)
Covariance Function (CF) of Days In Milk (DIM), such as RRW(3,3) and

RRLP(k, ,k,), when k, is a number of Covariance Function Coefficient (CFC) of
DIM that nested within Additive Genetic Random Effect (AGRE) and £, is a number

of CFC of DIM that nested within Permanent Environmental Random Effect (PERE).
The purpose was to study an appropriate RRM for the genetic evaluation of test day
milk yield and lactation persistency traits using Goodness Of Fits Criteria (GOFC),
namely -2logL, AIC, BIC, Estimated Residual Variance (ERV) and Eigenvalues (EV).
The result showed that AIC and BIC preferred to select the most parsimonious model,
i.e. RRLP(3,3). Using eigenvalues as a GOFC indicated that it is possible to reduce the
number of CFC. Therefore, only 3 numbers of CFC of covariance function of days in
milk were necessary to explain more than 95 percents of variation in AGRE (96.52

percents), and only 4 numbers of CFC of CF of DIM were necessary to explain more



than 95 percents of variation in PERE (95.92 percents). The analysis was based on
eigenvalues and genetic correlation between test day which showed that the
appropriate random ro.;grt:ssinn model should have more numbers of covariance
function coefficient nested within PERE than AGRE.

Therefore. Random Regression Model RRLP(3.4) was the most appropriate
mode! for genetic evaluation of test day milk yield and lactation persistency traits of
the target population.

Definition and equation for caleulating persistency values for this study
were P, P, P, and P,. The results of the study showed that P, is the most suitable
for genetic evaluation of lactation persistency of that primiparous crossbred Holstein-
Friesian of Chokchai farm. Due to the use ol all available information of days in milk
along lactation, it brought the estimated Spearman’s rank correlation e:[ual o 0.04,
when compared to the Estimated Breeding Value (EBV). This implies that selecting

dairy cattle based on EBV would not depend on the selection of dairy cattle based on

persistency value. Additionally, P, provided the better selection response than P, P,

due to P, has higher heritability ( # = 0.16).
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