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AB STRACT 

P e r f o r m a n 6e r e c o r d s  w e r e k ep t  on New Ze a l a n d  Romn e y  ew e s  f r om 

b i r t h  t o  5 y e a r s  o f  a ge . T h e s e  ew e s  w e r e  ma i n t a i n e d 1 n  t w o  

s u bf l o c k s  a t  d if f e r e n t  s t o c k i n g  ra t e s . A p r op o rt i o n o f  t h e  

e w e s  w e r e e l i m i n a t e d a t  r a n d om a t  a bout 1 6  m o n th s  o f  a ge . 

Fr om t h i s  s t a ge u n t i l  5 y e a rs a l l  ew e s  w e re r e t a i n ed un l e s s  

t h ey d i e d  o f  n a t u r a l  c a u s e s . T h e  da ta rep re s e nt e d 1 94 4  

h o gge t s  a n d  9 1 9 o l d e r  ew e s , t h e  p roge n y  o f  4 9  s i r e s . Ea c h  o f  

t h e s e  s 1 re s  w e re u s e d  f o r t w o  c o ns e cut i v e  y e a r s . T h e rec o r d s  

w e r e c a l c u l a t e d  b e t w e e n  1 966 a n d  1 9 83 a n d  r ep re s e n t e d s ev e n  

s i r e  p e r i o d s . 

T h e  s i gn i fi c a nc e  o f  gen o t yp e x e n vi r o n m e n t  i n t e ra c t i o n s  CG EI) 

w e r e i nv e s t i ga t e d  f o r a r a n ge o f  h ogget a n d  a du l t t r a i t s ,  

i n c l ud i n g  l i ve v-•e i gh t  (LW) , gre a s y f l e e c e  w e i gh t  (G F'rl) , c l e a n  

f l e e c e  w e i gh t  (C FW) , y i e l d  (Y), qu a l i t y  n umb e r  (QN) , m e a n  

f i b r e  d i am e t e r  CMFD) , s t ap l e  le n •:Jt h ( SL ) , t o t a l  c ri mp n urnbe r  

(TC N) , c rimp f re qu e n c y  (C F) , s t ap l e s t re n gt h  (S ST) , c h a r a c t e r 

CC H G ) , l u s t re (L US) , t i pp i n e s s  (T IP) , c ot t i n g ( C OT ) , c o t t e d 

a r e a  CCAG) , s o u n d n e s s  (S OU) , h a n d l e (HND) , gr e a s y  rni d s i d e 

c o l o u r  (GC M ), s c o u r e d  m i d s i d e c o l o ur ( SCM) , gr e a s y f l e e c e  

c o l o u r  ( GC F) , n umb e r  o f  l amb s b o rn p e r  e w e  mat e d  (NLB) , n umb e r  

of l amb s w e a n e d  p e r  e w e  m a t e d  ( NLW) , w e i gh t  o f  l amb v.·e a n ed 

CWLW) , w e i gh t  p e r  l amb w e a n e d  CW PL ) a n d  l amb s urv i v a l 

p e r c e n t a ge CL S P) . 

T h e e f f e c t s o f  t h e  e nvi r o n m e n t a l  f a c t o r s  o f  b i r t h  y e a r , a ge ,  

n umb e r  o f  l amb s b o rn a n d  w e a n e d ,  s t o c k i n g  r a t e a n d  r e a r i n g 

r a nk a n d  a l l i n t e r a c t i o n s  am on g  t h em w e r e a s s e s s e d f or e w e  

l i v ew e i gh t  a n d  w o o l  t r a i t s .  A s i m i l a r  m o d e l  wa s d ev e l op e d f o r 

h ogge t t r a i t s  b u t  i n c l ud e d  a ge a t  w e a n i n g  r a t h e r t h a n  

r ep r o d uc t i v e  s t a t u s . R ep roduc t i v e  t ra i t  m o d e l s  i n c l ud e d  e w e  

l i v ew e i gh t  a n d  d id n ot i n c l ud e  r e a ri n g r a nk a n d  r ep r o d uc t i v e  

s t a t u s . 

S i r e  x s t o c k in g  r a t e a n d  s 1r e  x b i rt h  y e a r  i n t e ra c t i o n s  w e r e  

t h e  o n l y  ge n o t y p e  x e nv i ro n m e n t  i n t e ra c t i o n s  t h a t  w e re 



iv 

sta t i s t i c a l l y s i gn i f i c ant . 

Int r a-t r a i t  genet i c  c o r rel a t i o n s , t he c o r re l a t i o n o f  t he 

record o f  a t r a i t  at o n e  s t o c k ing r a t e  w i t h  t he s ame t r a i t  a t  

t he o t h e r  s t o c k i n g  r a t e, wa s u s ed a s  a mea s ure o f  t he 

pract i c a l  i mp o r t a n c e  o f  s i r e  x s t o c k i n g  r a t e  i n t er a c t i o n s  

s e l ec t i o n . I nt r a - t r a i t  genet i c  c o r r e l a t i o n s  f o r  h ogget 

l i vewe i g h t  ( 0 . 5 1 ) and y i e l d  ( 0 . 5 7 ) , a n d  f o r  ewe l i vewei gh t 

(- 0 . 24) , grea s y  f l eec e we i gh t  eo. 6 5 ) , y i e l d  ( 0 . 4 2 ) , qua l i t y 

number ( 0 . 5 8 ) , s t ap l e l eng t h ( 0 . 5 6 ) , t o t a l  c r i mp number ( 0 . 5 2 )  

and c r i mp f requenc y (0.63) were s i gn i f i c ant l y  l e s s t h an un i t y . 

Int ra - t r a i t  genet i c  c o r r e l a t i on s  o f  ewe s t ap l e  s t rengt h a n d  

ewe a s s es s ed t r a i t s  were also l ess t h a n  1 . 0 ,  but t his was more 

a r e f l ec t i on of t he ext reme l y  l ow s1.re va r 1 anc e s  r a t her t h a n  

sign i f i c ant s i re x st o c k i ng r ate inter a c t i ons . 

G e :1et i c p a r am eters were c a l c u l at ed by d i f ferent met h od s ,  

i nc l ud i ng daughter-dam regress1.on and paternal h a l f - s i b 

c o r rela t i o n t ec hn i ques . 

c a l c ula t ed where t he 

P a t ernal h a l f - s i b 

genet i c  var1.a n c e  

e s t i ma t e s  were 

exc l uded GxE 

int era c t i on s  CE I )  and w here t he genet i c  va r i a n c e  i nc l uded GxE 

i nter ac t i o n s  (Il). In t r a i t s  where GE I were s i gn i f i c ant 

exc l u s i on o f  t he i ntera c t i on t erm s from t he numer a t o r  c au s ed a 

drama t i c reduc t i on i n  t he h e r i t ab i l i t y e s t i ma t es . Henc e, u s e  

o f  t he I I  e s t i ma t e s  i n  s e l ec t i on p r o grams woul d overe s t i ma t e  

t he a m o unt o f  genet i c  progre s s l 1.kel y  t o  b e  a c h i eved where GxE 

i nt er a c t i o n s  e x i s t . 

Bet ween-t r a i t  genet i c  c o r re l a t i o n s w i t h i n age c las s e s  1 ana.. 

acr o s s a ge s  were eva l ua t ed i n  r el a t i on t o  s e l ec t i on p o l i c i e s  

of New Zea l and Romney sheep. 

I mp l ic at i o n s  o f  t he r e s u l t s  1.n p r ac t i c a l  s heep b r eed ing 

p r ogr am s  a r e  d i s c tts s ed .. . T he c onnota t i o n s  o f  t he s i gni f i c ant 

gen otype x env i r onment i n t er a c t i on s  are t h a t  s e l ec t i on o f  rams 



s h o ul d  o c c ur 

e n vi r o n m e n t  o f  

s e l ec t i n g  r am s . 

a t  t h e  'c omm e r c i a l ' s t o c k i n g  

t h e  s t ud s h o ul d  b e  t ak e n  i n t o  

r a t e .  

a cc o un t  

V 

T h e 

w h e n  

S i gn i f i c a n t  G E I  w i l l  a l s o  h av e  i m po r t a n t  i m pl i ca t i o n s  1 n  

r e l a t i o n t o  b r e e d i n g  s y s t em s  us e d  t o  a s s i s t g e n e t i c  

i m pr ov em e n t  o f  t h e  s h e e p  po pu l a t i o n .  Gr o up b r e ed i n g s ch em e s  

a n d  s i r e  r e f e r e n c e pr o g r am s w i l l  b e  a f f e c te d .  I f  t h e  G B S  

n uc l e us 1 s  i n  a d i f f e r e n t  e nv i r o nm e n t  f r om t h e  b a s e  f l o c k s , 

b o t h  c l o s e d a n d  o pe n  s c h em e s  c a n  s uf f e r a c on s i d e r ab l e  l o s s  i n  

ov e r a l l  s e l e c t i on r e sp on se wh en GE I e x i s t . 

C om pa r i s o n o f  s i r e s  a c r o s s  f l o c k s  us i n g  s i r e  

c ur r e n t l y  r e c e 1 v 1 n g  m uc h  a t t e n t i on .  I f  s i r e  

i n t e r a c t i o n s  a r e  i m po r t a n t , i n c o n s i s t en c i e s 

o c c ur i n  th e r a nk i n g  o f  s i r e s . 

r e f e r e n c i n g  i s  

x e nv i r o nm e n t  

a r e  l i k e l y  t o  

Gen o t ype x ye a r  i n t e r a c t i o n s  a ppe a r  l i k e l y  t o  b e  a m a j o r  c a us e  

o f  i nc on s i s te n c i e s i n  th e e s t i m a t i on o f  b r e e d i n g v a l u e s  a n d  

r e s e a r c h  t o  i d e n t i fy t h e  c a u s e s  o f  t h e s e  i n t e ra c t i on s  s h o ul d  

b e  c a r r i e d  o u t . 
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