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ABSTRACT 

Economic merit of dairy cattle is an important consideration 

in dairy cattle breeding . In  this thesis , genetic and 

economic aspects were combined to quantitatively derive an 

aggregate genotype with the aim to improve the economic merit 

of New Zealand da iry cattle . 

Relative economic va lues for production traits , l i vewei ght 

and survival rate were estimated . A profit function was 

defined for a pasture based milk production system . The 

effects of changes in several genetic , biologica l and 

economic parameters on various components of farm profit were 

s imulated with a bioeconomic computer model . 

The economic value for protein yield was $ 4 . 6 4/kg and 

$ 4 . 5 8/kg for Holstein-Fries i an and Jersey cows , fol lowed by 

$ 1 . 8 4/kg and $ 1 . 7 5/kg , respectively , for mi lkfat yield . 

Livewei ght had a negative economic va lue of $ O . 4 9/kg and 

$ O .  5 3/kg for Holstein-Friesian and Jersey cows . An increase 

in survival rate by 1 %  had a pos itive economic va lue of 

$ 9 . 2 5 and $ 9 . 2 9 for Holstein-Friesian and Jersey cows . 

A sens itivity ana lysis showed that decl ining returns for milk 

reduced economic values for all milk components and 

s imultaneously increased economic values for l ivewe ight . 

The effects of several traits on survival rate were 

quant i f i ed . An increase in surviva l  rate increases a cow ' s  

prof i tabi l i  ty as cows contribute to net farm income only 

during their l actation years and constitute a cost during the 

rearing period . After production traits , the farmer ' s  

overal l opinion of the cow and the traits udder support and 

udder overal l  had the greatest impact on survival rate . 

These traits were used as selection criteria for survival 

rate in the selection indexes . 



i i  

variance and covariance components were estimated with 

mul ti trai t REML procedures for a l l  production , management and 

conformation traits used in the current selection index . 

Heri tabi l i  ties were 0 . 25 for prote in yield and 0 . 2 1 for 

mi lkfat yield for Holstein-Fries ians and 0 . 1 7 for both trai ts 

in Jerseys . Genera l l y , parameter estimates did not differ 

substantial ly from other populations . 

An aggregate genotype as \'I1e l l  as sel ection indexes for 

Hol stein-Fries ians and Jerseys were constructed and we ighting 

factors calcul ated based on the economic va lues and genetic 

parameters estimates . 

The aggregate genotype included the traits protein yi e l d , 

milkfat yield , volume , l iveweight and survival rate . 

The selection index for Hol stein-Friesians included thE 

trai ts prote in yield , milkfat yield , volume , I i  veweight I 

udder overal l ,  overa l l  opinion , temperament , milking speec 

and udder support . 

The selection index for Jerseys included the traits proteir 

yield , mi lkfat yield , volume , I i  vewe ight , udder overa l l  

overal l  opinion , temperament , mi lking speed and fore udder, 

These selection indexes improve the economical ly importan' 

trai t survival rate included in the aggregate genotyp' 

through indirect selection us ing traits which can be measure, 

in the first lactation . This allows the current generatio 

interval to be mainta ined when selection for survival rate i 

incorporated in the aggregate genotype . 
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