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The sub-p l o t  a nd ma i n- pl o t  e r r o r s  a r e  

l a be l l ed for  c o w  H I . 
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ABSTRACT 

The New Z e a l and D a i ry Indus t ry has b ee n  aiming to b r i n g  

abo u t  gene t i c imp r ovemen t  o f  da iry c a t t l e  by the  u s e  

of gene t i c a l ly s up e r i o r  (pro geny t e s t ed )  bul l s  in  the 

Ar t i f i c i al B r e e ding Scheme . .  There i s  evidenc e t o  s how 

tha t  there has b e en a gene t i c  improvement in the  l evel  

of mi l k  fat produc t i on per  c ow , but lit t l e  evidenc e to 

show t he me chani sms  by wh ich  t he i nc re a s e  ha s b e en 

ach i e ved . 

At p r e s ent t he g ene tic mer i t  of a New Z e a l and cow for 

m i l k  o r  mi l k  fat produc t ion is  me a s ured by her b r e eding 

index ( B I ) . The main obj ec t ive of the wo rk wa s t o  

de te rmine t h e  mec hani sms whe r e by cows o f  h i g h  B I  

produ c e  mo re  mi l k  t han cows of low B I . 

A t o t a l  of 40 F r i e s i an cows wi t h  h i g h  B I  (app roxima t e l y  

1 2 5 )  o r  l o w  B I  ( ap p r oxima t e l y  1 0 0  whi c h  is  equiv a l ent 

xiii 

to t h e  average cow in  1 9 6 0 )  were ident ified and purcha s ed 

from New Z e a l and da i ry farme r s . Exp e r imen t s  were carried 

out to de termine the perfo rmance of h i g h  and l ow B I  cows ; 

when g r a z ed as  one g roup ; when fed cu t  p a s ture 

indiv i dua l ly in s ta l l s  at  two l eve l s  of f eeding ; and 

when s ubj ected  to c omp l e t e  energy and nit rogen b a l ances  

wh i l s t l a c t a t ing and non - l ac ta t ing . 

Over t he who l e  l a c t a tion , h i g h  B I  c ows p roduc ed mo re 

m i l k  fat and gained  l e s s  l i veweight t han low B I  cows . 

The difference b e twe en B I  group s  in mi l k  fat 

produ c t ion wa s in c l o s e  a g r e ement wi t h  t he exp e c t ed 

diff e r enc e s  b a s e d  on B I ' s .  D iffe renc e s  in l iveweight 

chang e s  between g eno t ype s wer e  no t measurable  in the 

s ho r t  t e rm ( approx ima t e l y  f ive week s ) f e e ding expe rimen t s . 



xiv 

One exc ep tion was  in l a t e l a c t a tion when hig h  B I  cows 

p a r titioned significan t l y  ( P  <0 . 1 0 )  more metab o li s a b l e  

e nergy t o  mi l k  a t  the expen s e  o f  body tis sue t han t h e  

l ow B I  cows . 

The two ge no type s h a d  simi l ar in t ak e s of fre s h  c u t  

p as ture offe re d a d  libi t um i n  s ta l l s . Howe ve r high 

B I  cows a t e , o n  ave r age , 7 %  mo re p a s t ure pe r uni t 

me tab o li c  live weigh t than low B I  cows , b ut the diffe rences  

b e twee n  geno type s in intak e  we re significant only in two 

of th e four indoor fe e ding expe rime nts  ( P<O . OS ,  P<O . 1 0 ) . 

There were no significant diff e r e n c e s  b e tween B I  g r o up s  

in their a bi l i t y  t o  metabo li s e  f e e d  energy and in t heir 

efficiency of u s e  of me tabo lis a b l e  energy (as me a s u r e d  

b y  h e a t  p r o duc tion a t  a given energy intake ) . T h e r e  

wa s one anoma l ou s  re sul t during r e s t ric ted feeding in 

e a r l y  l a c t ation when high B I  cows p roduced l e s s  he a t  

( P  < 0 . 0 5 )  a t  a common energy in t a k e  t han low B I  cows . 

Differenc e s  in ni trogen b a l an c e  b e tween geno typ e s  

w e r e  sma l l and inconsis tent . 

The  feed requir e d  to maint ain body condition and t o  

p romo t e  a g ain of body condition during the dry p e riod 

was  simil a r  fo r b o t h  genotype s .  

T h e  s t a ti s ti c a l  methods deve l op ed in the cour s e  of 

analysing t he exp erimen t a l  data  wer e  out lined in d e t ai l  

b ecause it was  c onsidered that t h e  ana l y s e s  wer e  mo r e  

appropria t e  t han tho s e  no rma l l y  u s ed . 



I t  was conc l uded that  h i g h  B I  c ows p roduc ed mo r e  m i l k  

fat  because they a t e  mo r e  and p ar t i t ioned a h i gher  

p roport ion of the ir  metabo l i s ab l e  ene rgy int ake  t o  

t h e  synthe s i s  of m i l k  r a t her  t han t o  l ivewe i ght  g a i n , 

than the low B! cows . 

The imp l ic a t ions of the r e s u l t s  were  cons ide r ed by 

ma k ing s ome p r e l iminary predic t io n s  about the l i k e l y  

eff e c t  of g ene t i c mer i t  o n  farm p r o duct ivity . 
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