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A B STRACT  

This  e x p e r ime n t  wa s d e s i g ned  t o  s t ud y  the  i n f l u e n c e  of  a ut umn 

l i ve we ight  a nd n u t r i t i ona l l y-e n fo rced  l i v e  w e i ght c ha n g e  on c a l f  

b i r t h  w e i g h t  a nd t h e  s ub s e q uent prod uc t i v i ty o f  thre e-yea r-o l d , 

p r im i parous  A ng u s  he i fe r s , ca l v i n g  i n  t h e  s p r i n g  of 1975. A l l h e i fe r s  

w e r e  pa s t ure f e d  o n  " T ua p a k a " , N o .  3 s h e e p  fa r m ,  M a s s e y  U n i v e r s i t y , 

a n d  the trea tme n t s  imposed followed  t h o s e  n o rma lly e x p e r i e n c e d  b y  

ca t t le o n  h i ll country. T h i s  was a chi eved by  a l te r i ng pa s t u re inta k e  

b y  t he man i p u la t i on o f  s to c k i n g  ra t e  d ur ing first  p r e g n a n c y .  

The r e s e a rch  he rd o f  54  he i fe r s  was  c ompr ised  of a n im a l s  rea red  

t o  two-a nd -a - ha l f-yea rs-o f-a g e  at  t hr e e  d i ffe rent  o r i g i n s , name l y  

Ma s s e y  ( T ua pa ka ) ,  Hawke ' s  B a y  a nd Wa i rara pa , which  c o n s e q u e n t l y  g a v e  

t he three  a ut umn live  we i g h t  grou p s . 

O n  1 May, 1 97 5 , a s w i t c h o v e r  d e sig n for pre-ca l v i n g  n u t r i t i ona l 

p l a ne wa s ini t iated  b y  a lloca t i ng he i fe rs w i t h i n o r i g i n  t o  o n e  o f  

t hr e e  trea tment  gro ups. T he first  g ro u p  o f  19 he i fe rs wa s fed a t  a 
h i g h  plane  c o n tinu o usly to ca lvin g .  A sec ond g rowp o f  18 h eife r s  was  

fed  at  a high  pla n e  o f  nu tr i t ion fo r 70  days  (to  10 J u l y ,  1975) un t il 

t h r e e  we e k s  b e fore t h e  s ta rt o f  c a l v i n g  ( 3 0  July ,  1975) . T h e  t h � rd 

g ro u p  o f  1 7  he i fe rs wa s fed on a low p l a n e  o f  nutrit ion from 1 May to 

1 0  Ju l y ,  1 9 75 ,  when i t  was switched  to a high pla ne . T he t hr e e  g ro ups  

w e re ident i fi e d  as  HP-HP , HP-LP and  LP-HP , respec t i v e l y .  

The lea s t  s qua re� �ea n s  f o r  the l i v e  w e i g h t  o f  t he g ro up s  a t  

t he s t a r t  o f  'he  e x p e rime t ,  at  sw i tc h o v e r  7 0  days later, a n d  at  t he 

l a s t  we i g h i n g  d a t e  b e fore ca l v i n g  w e r e : 

May , 1975: 

1 0  J u l y ,  1975: 

2 5  J u l y ,  1975: 

HP-H P ,  382 . 4 k g ;  

HP -HP , 3 81. 3 kg; 

HP-HP, 3 95, 7kg; 

HP-LP, 3 82 . Okg; 

HP-LP, 3 B2 .1kg; 

HP-LP, 376,0kg; 

LP-HP, 3 80 , 1 k g INS). 
LP-HP, 3 6 2 , 2 k g  ( p < 0 . 0 1 ) .  

LP-HP, 375 . Dkg (p <0,01), 

The live weight of the heifers, as classified by origin at the 

last weighing d a t e  before calving (2 5 July, 1975) ,  did not differ from 

that at the start of the experiment (1 May, 1975) by more than 1 ,  7kg. 

The least squares means for the weight of the heifers of the origin 
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g r oups a t  25 July wa s :  Ma s s e y ,  3 6 7 , B k g ;  Hawke ' s  B a y1 4 0 7 , 4 k g ; 

Wa i ra ra pa , 3 7 1 , 7k g ,  The  Hawke ' s  B a y  h e i fers were s i g n i fica n t l y  

( p  <0 . 0 1 ) hea v ie r  t h a n  t h o s e  from t h e  o t her  t w o  ori g i n s ,  

T h e  f i rs t  ord e r  i n t e ra c t i on b e tween w i nt e r  n u t r it iona l r e g ime 

and autumn l ive  w eig h t  wa s not s i g nifica n t . 

The b i rt h  we i g h t  of  the ca l f  w a s  not sig n i f i c a n t l y  i n fl ue nc e d  

b y  the p l a n e  of n u t ritinn o f  t h e  d a m  or he r a u tumn s t a r t i n g  w e i g h t .  

Wit h i n  trea tme n t s , t he lea s t  s qua res mea ns  for b ir t h  w e i g h t  w e r e: 

H P-HP, 2 7 .  gkg; HP-LP , 25. 7k g ;  L P-HP, 2 5 . 9 k g ,  The ma x imum difference  

was  2 , 1 k g. ( :> . 0 5<p<0 . 1 0 ) .  Wit hin o r i gins of  d a m ,  t he least  s q ua r es 

means  for t �th  w e i g h t  were:  Ma s s e y ,  2 6 . 6 k g ;  Haw k e ' s  Bay ,  2 7 . 9 k g; 

Wairarapa, ".J,Ok g . The  diffe rence  b etween  e x tremes was  2 . 9 k g  ( 0 . 0 5 

<P <D. 1 D). 

After ca l v i ng the  heifers a�d their ca lves w e re grouped  i n to 

t hree  h e rd s  a cc o rd i n g to  age  of ca l f. The live we i ght o f  b o th �ere 

t a k e n  on e i g ht occasions after p a r t u r ition , in c lud i n g  a wei g ht a t  

w e a n in g . C a l v e s  w e r e  weaned  on 11 r"'a rc:h , 1 9 76 a t  2 1 0  d a ys o f  a g e .  

Es tima t ion of the  m i l k  consump t i on o f  the  ca l f  wa s ma d e  b y  t h e  w e i g h­

nurse-we i gh me t hod a ft e r  a 17-hour s e pa ra t i on a t  e a c h  o f  t h r e e  2 0-da y  

i n t e rva ls .  

The  i n fl ue n c e  o f  the  pre-ca lv i n g p la ne of  n u t r i t i o n  on the  

mil k c on sum p t i o n  and  wea ning weight of t h e  ca lf  wa s n o t  s i gn i fi ca n t ,  

a l though  t h e  heavie s t  ca lves  were  w e a n e d  b y  the  h e i fers  o f  t h e  H P-HP 

g r o u p . C ompa r e d  t o  t he LP-HP g r o u p  the  H P-HP he i f e rs g a ve prefere n c e  

t o  la c ta t i on a head  o f  b o d y  weig h t  gain to  w e a n  hea v ie r  ca lves  a n d  

h a v e  a lig h t e r  body w e i g ht a t  w ea n i n g .  T h e  HP-LP h e i fers  s howed  

r e la t iv e ly poor live  weig h t  recovery  a nd weaned  t he l i g h t e st calve s .  

T h e  i n f luen c e  o f  t h e  aut um n  l i v e  w eigh t  o f  the dam  o n  t h e  

w ea n i n g  w e i g h t  of t h e  c a l f  wa s s i g n i fica n t  ( p < 0 , 0 5 ) , w he re t he ca lves  

o f  t h e  H a w k e 1 s  Bay  he i fe rs were  1 8 . 0k g  heavier  t ha n  t ho s e  o f  t h e  o t her 

two g r o u p s , T he amount  o f  m i l k  c o n s umed by t h e i r  c a lv e s  a t  e a c h  o f  

t h e  t hr e e  d a ys o f  d ete rmi na t ion  w a s  a lso  grea ter  t ha n  t ha t of t he 

o t h e r  t w o  o r i g in groups  ( N S ) . 
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T he e ff e c t  o f  s e x  o f  ca l f  on  i t s  weight b e fore a nd a t  wea n i n g ,  

a nd t he live we i g h t  of  t h e  d a m  s howed t ha t  ma l e  calves  w e r e  hea v i e r  

o n  a ll occa s i o n s, a nd t h e i r  dams  c o n s e q u e n t ly s h owed l e s s  l i v e  

w e i g h t  ga i n  t h a n  the  h e i fe r s  r e a ring fema l e  c u l v e s ,  

c o n s umed m o r e  m i l k  a t  e a c h  d e t e rmina t i on ( NS ) . 

F ema le c a l v e s  

T he t im e  o f  ca l v i n g  d id  n ot s i g n i fica n t ly a ffec t  t h e  b i r t h  

w e i g h t  o f  the c a l f ,  b u t  those  c a l ve s  b orn  e a r liest  ha d a n  a d va n t a g e  

a t  w e a n ing  a == -0.89 : 0. 53kg /day; D. OS< p<D. 10). The  e f fe c t  o f  

c l ima t i c  va1 :a t i on 1-1a s d is c u s s e d  a s  i t  r e la ted  t o  t h e  thr e e  p o s t ­

c a l v i n g  he rd s .  

Evidence  wa s found o f  r e s i d ua l e f fects  o f  the  previous  yea r ' s  

p o s t-ca l v i n g  p la n e  o f  n ut r i t i on ,  b u t  not  a ut umn live  we igh t ,  on  t h e  

l iv e  we ight  c h a n g e  o f  the  h e i fers in  t he i r  s e c ond g e s t a t i o n  a n d  o n  

t h e  b i rt h  w e i g h t  o f  t h e  s e c ond  ca l f .  

It ;-vas c oncluded that the advantage o f  a hi gh  live  w e i g h t  i n  

t h e autumn duri n g  th e he ifer 's  first p r e g n a n c y  wa s p o sit i v e ly a n d  

s i g n ifican t l y exhibited Hl the wea:1ing w e i ght o f  i t s c a l f .  T he LP- H P  

r e gime , o f  a mi ld  l o s s  ( S'){,) o f  Dutumn live >veig ht to  four  w e e k s  b e fo r e  

calv i n g ,  w i t h  e levated  feedi ng  to ca lvin g,  wa s be l i ev e d  t o  b e  t h e  mo s t  

a d va n ta g eous  t o  p a s t ure  g rowt h ,  wint e r  s t o c k i n g  ra t e  and e ff i c i e n c y  o f  

p a s t u re ut i l i za ti on by t he h e i fe r .  
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T h e  corre l a t i on be twe e n  w e i g h t  of dam  a nd b ir th 

w e i ght o f  c al f  

T h e  he r i t ab i l i t y  o f  birth we i g h t  

G e n e t ic ,  e n v i ronme ntal and p h e notyp i c  correla t i ons 

among traits at varinus ag e s  of Here ford cat t l e  

T he e ffect o f  th e s e x  o f  t h e  c al f  on  wean i ng we i g h t  

2 . 8 L inear and Q uad ra t i c r e g r e s s ions o f  we anin g  we i g h t  

and ave rage dai ly g a i n  on  c o w  we i g h t  

2 . 9 

2 .  10 

2 .  1 1  

2 . 1 2  

C orre lat ions o f  calf wean ing w e i g h t  and averag e  

d aily  g ain w i t h  d am ' s  m i l k  y i e ld 

T he herita b i l i t y  o f  weaning w e i g h t  

T he repea t a b i l ity  o f  w e a n i n g  w e i g h t  

T he e ffe c t  o f  breed  o f  dam  upon milk  y i e ld 

4 . 1 T he lea s t  s q u a r e s  d i f fe r e nc e s , lea s t  s qua res  mea ns 

a nd s ta n d a r d  errors for the e ffec t  of pla n e  o f  

n ut r i tion  o n  p re-ca lving  h e i fe r  w e i g h t  ( k g ) 

X 

7 

1 1  

1 5 

19 

2 8  

4 1  

4 6  

5 1  

54 

6 2  

6 4  

8 6  

9 8  
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4 . 2  T h e  lea s t  squa r e s  mea ns , lea s t  s q ua re s  d i f ferences  

a nd standard  e rrors  o f  lea s t  s q ua re s  mea n s  for c a l f  

bir t h  we i ght , 1 9 7 5 , from t h r e e -year-o l d  he i fe rs 

4 , 3 T h e  l ea st squa res  d iffe r e n c e s , l e a s t  s q ua r e s  mea n s  

a nd s ta n d ard e rrors for the e ffect o f  w i n t e r  p l a n e s  

of n u t r i t i on on pre- a n d  pos t-calv i n g  he i fe r  

wei g ht (kg ) 

4 , 4 T rea tme n t  mea n s  for he i fe r  live  we ight ( kg ) , h e i fe r  

l i v e  we i g h t  c h a n g e s  a s  d i fferences  b e twe e n  lea s t  

squa re s mea ns  ( k g/da y ) , a nd d i fferences  b e twe e n  

t r e a tme nts  

4 , 5 T h e  lea s t  s q ua r e s  d i f f e r e n c e s , lea s t  s q ua re s  mea n s  

a nd s ta ndard  e rrors for t h e  effect  o f  pre-ca lv i n g  

trea tment of the da m o n  th e  milk co n s umption  o f  t h e  

c a l f  

4 , 6  T he l east s q ua re s  d i f fe r e n ces , lea s t  squares  mea n s  

a n d  standa r d errors  f o r  t h e  e ffect  of wi nter  treat ­
ment  imposed on  t h e  d a m  on  t h e  pre-w e a n i n g  a n d  

wea ning we ight o f  t he ca l f  ( k g) 

4 ,  7 ( a) Lea st s q ua res  d i f feren c e s , le a s t  s q u a r e s  mea n s  

a n d  s ta nd a r d  e r rors  f o r  t h e  e ff e c t  o f  the a u t umn  

we i g ht o f  t he h e i fers on  the  w i n t e r  we i g h t  c h a n g e s  

b e fore  calv i n g  ( k g )  

( b) R eg r e s s i o n  c o e ffi c i e n t s  with i n  o r i g i n  o f  h e i fe r  

1 02 

1 0 5 

10 8 

1 1  0 

11 3 

o f  he i fe r  w e i g h t  on  a ut umn  we i g h t  ( kg /kg ) 1 2 0 

4 , 8 The  least  s q ua re s  d i fference s ,  lea s t  s q ua r e s  means  

and  sta nda rd e rrors for t he e ffect  o f  t h e  a ut umn 

we i g ht o f  t h e  he i fe r  on  pos t-calv i n g  h e i fe r  l ive  

we i g ht ( k g )  

4 , 9 T he least  s q ua re s  d i ffere n ce s ,  l e a s t  s qua r e s  mea n s  

a n d  sta nda rd  e rrors  f o r  t h e  effect  o f  a ut um n  we i g h t  

1 24 

o f  t h e  he i fe r  o n  the  mi l k  c o n s umpt ion  o f  t h e  ca l f  ( kg )  1 2 7 
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4 , 1 0 T he lea st s q ua res d i fferenc e s ,  lea s t  s q ua r e s  mea n s  

a nd standard e rr ors for t h e  e ffec t o f  t h e  a ut umn 

we i g ht o f  t he he i fe r  o� t he p r e-weaning a nd wea n in g  

we i g h t  o f  the ca l f  ( kg )  1 29 

4 , 1 1  T h e  lea s t  squares  differe nce s , l e a s t  s q ua re s  mea n s  

a n d  standa rd errcrs for t he e ffe ct  o f  post-c a lv i n g 

4 .  1 2  

4 .  1 3 

4 .  1 4  

4 .  1 5 

4 .  1 6 

4 , 1 7  

4 .  1 8  

g ra z i n g  herd  o n  t h e  live weig h t  o f  t h e  he i fe r  ( k g )  1 34 

R e gression c oeffi c i e n t s  o f  h e i fe r  w e i g h t  o n  calving  

date  for six occa s i ons b e fore c a lv i n g , a nd e i g h t  

occa s ions  a ft e r  c a l v i n g  ( k g /d a y )  

T he l e a s t  s q ua r e s  r e g r e s s i on c o e f f i c i e n t s  for t h e  

e f fe c t  o f  t i me o f  c a l v i n g  on  t he g rowt h  o f  t h e  ca l f  

a nd o n  i ts milk c ons umpt i on ( kg /da y )  

T he l east squa r e s  d i f fere n ce s , le a st squa r e s  mea n s  

a n d  sta ndard e r rors for t he effect  o f  pos t -ca l v ing 

g ra z ing herd o n  t h e  m i l k cons umption o f  t h e  ca l f  ( k g )  

T he least  squa res  d i f ferences , lea s t  s qu a r e s  mea n s  

a n d  sta n dard error s  for t he e ffect o f  po s t-ca lvi ng 

g ra z in g  herd  on  the pre-we a n i ng a n d  wean i n g  we ight  

1 3 5 

1 3 8 

14 0 

o f  t he ca l f  ( k g )  1 42 

T he l e a s t  s qua r e s  d i f ferences  for t he e ffect  o f  the  

s e x  o f  the  c a l f  o n  t h e  live  w e i g h t  o f  the  h e i fe r  

b e fore a nd a ft e r  c a l v i n g  

T he lea s t  s qu a r e s  d i fferenc e s  f o r  the  e ffec t  o f  the  

sex  of  t h e  c a l f  o n  milk  c o n s umpt ion,  b i r t h  w e ight ,  

1 4 7 

pre-wean in g  w e i g h t  a n d  wea n i n g  w e i g h t  ( k g ) 1 4 9 

The  lea s t  squa r e s  d i ffere n ce s ,  l e a s t  squa res  means  

a nd standa rd e rrors  for  the  e ffect  o f  pre-ca lving  

pla ne o f  n ut r i t ion , 1 9 7 5 , o n  t h e  b irth  a nd wea n in g  

we i g ht o f  c a lv e s  b o rn in  1 9 7 5  a n d  1 9 76  1 5 2  
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4 , 1 9  T he lea st  squa re s  di fferen c e s , least  s q ua r e s  mea ns 

a nd s t a n d a r d  e rr ors for t he e f fect  of  a ut umn l ive 

ltJe i g h t  of t h e  d a m, 1 9 7 5 ,  t he s ex o f  t he c a l f  a nd 

t h e  time o f  c a lv i n g  on the  b i r t h  a n d  wea n i n g  we i ght  

of  the  ca lve s born  in  1 97 5  a nd 1 9 76  

4 , 2 0 T he lea3t squa res  differe n c e s  a nd l e a s t  squa res  

me a n s  for t h e  e f fect o f  t r e a tmen t  ( 1 9  75 ) ' we i g h t  

o f  the  dam � n  t he a utumn o f  f i r s t  pregnancy , a nd 

t h e  sex  of  t he unborn c a l f  on  tl,e we i ght o f  t he cow 
b e fore the s econd ca lv in g  ( 1 976 ) 

1 5 6  

1 5 8 
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Figure 

2 .  1 The  l a c ta t i on c urve o f  be e f  c ows 

4 . 1 He i fe r  l i ve w e i g h t  ver s us t ime from sta rt o f  

expe r imen t  to  ca lv i n g ,  a n d  from ca lv in g  to 

wea n i n g  ( I n flue n c e  o f  pla n e  o f  n ut r i t i o n  be fore  

ca l v i n g )  

4 . 2  M i l k  c o n s umpt i on o f  t h e  c a l f  v e r s us t h e  a ge o f  

t he c a l f  ( I n fl u e n c e  o f  p l a n e  o f  nutrit ion  o f  dam 

b e f ore  ca lv i n g )  
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