
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



RESPONSE TO SELECT I ON FOR OPEN FACE 

AND GREASY FLEECE WEIGHT I N  ROMNEY SHEEP 

A thes i s presented in  parti a l  fu l fi l ment of  the 

requirements for t he degree of 

Doctor of Phi l osophy 

i n  Ani mal Sc i ence 

at Ma s sey Un i vers i ty 

HUGH THOMAS BLA I R  

1981 



ABSTRACT 

Se l ect i on responses and genet i c  parameters were e st imated on wool , 

body and  reproduct i ve tra i ts i n  a New Zea l and Romney fl ock .  I n  1 956 

the fl ock wa s d i v i ded i nto 3 sub-fl ocks , each of wh i ch has been a c l osed 

breed i ng group ( con s i st i ng a pproxi mate ly  80 ewes and 4 rams ) s i nce 1958 .  

I n  one group the mos t  open -faced year l i ng s  were reta i ned for breed i ng , 

i n  another , those wi th heav i est  yearl i ng fl eece we i g hts , wh i l e  i n  the 

t h ird rep l a cements  were chosen at random . 

Tra i ts  exam i ned i nc luded post-s hear i ng l i ve wei ght ( LW ) , grea sy 

fl eece we i g ht ( G FW ) , cl ean f l eece we i ght ( W ) , qual i ty number ( Q N ) , 

c haracter grade ( CHG ) ,  s tapl e l ength ( SL ) ,  tota l cr i mp number ( TCN ) , 

cr i mp frequency ( C F ) , c l ean scoured yi e l d  ( Y )  and mean fibre d i ameter 

( MFD )  for the ewes and ram and ewe hoggets ; number of l ambs born ( LB )  

a n d  number o f  l ambs reared ( LR )  per ewe j o i ned ; date -of-b i rth  ( DOB ) , 

b i rth wei g ht ( BW ) , wean i ng wei g ht ( WW ) , medu l l ameter i ndex ( M I )  and  

face-cover grade ( FC )  for the ram and  ewe hoggets and  the standard 

dev i at i on of the  f ibre d i ameter ( SFD ) and percent medul l ated f ibres 

( PM F )  for the ewe hoggets . 

The average i nbreed i ng coeffi c i ent i ncreased by approx i mate l y  0 . 10 

i n  a l l 3 fl ocks over the 2 1  years eva luated . Wi thi n years , s heep wi th 

t he h i ghest i nbreedi ng coeffi c i ents genera l l y  suffered a depre s s i on i n  

the  l evel of performance . 

; ;  



Heri tab i l i t i es ( h2 )  and genet i c  corre l ati ons ( rg ) were ca l cu l ated 

u s i ng t he paterna l  ha l f-s ib  correl ati on a pproac h .  Most h2 e st i mates 

were s i mi l a r  to a l ready publ i s hed val ue s .  Estimates o f  the h2 o f  ram 

hogget GFW were s ubstanti al ly  smal l e r  than correspond i ng ewe hogget 

va l ues ( 0 . 07 to 0 . 1 5  cf 0 . 28 to 0 . 34 ) .  Face-cover grade h 2  i n  the 

face- cover fl ock a ppeared to be much reduced , suggest i ng a pos s ib l e 

dec l i ne i n  geneti c variat i on for th i s tra i t . 

P henotypi c and geneti c corre l ati on s  were cal cul ated amongst  a l l 

hogget tra i ts and between ewe hogget and ewe average l i fet ime 

performance trai ts . Very h i g h  genetic. and  phenotypi c  corre l ati ons 

were found between hogget GFW and hogget W .  Ewe hogget GFW tended to 

be pos i t i ve ly  a s soc i ated wi th  LB and L R ,  both geneti cal l y  and 

phenotyp i ca l l y .  Hogget F C  was genera l ly  u nrel ated t o  other hogget and 

ewe tra i t s .  Ewe hogget performance i n  LW , G FW ,  W ,  QN , SL , T CN , Y and 

MFD were genera l l y  moderately to strong ly  re l ated wi th the performan ce 

i i i 

of  the s ame ewe i n  correspond i ng tra i ts at  o l der ages . There was o ften 

w i de vari ati on i n  the three ( one  from each g roup ) genet i c  corre l at i on 

e st imates  for each pa i r of tra i ts .  Th i s vari at ion was attributed to 

e i ther the sma l l n umber of observati on s  ava i l abl e ( about 80 s i res per 

f l ock wi th  5 to 7 progeny per s i re )  or chan g i ng geneti c vari ance and 

covari ance components in the se l ect i on fl ock s .  

Rea l i zed heri tabi l i ty ( hf ) estimates for FC and hogget G FW ranged 

between 0 . 39 to 0 . 54 and 0 . 06 to 0 . 19 ,  res pe ct i vely .  The hf e s t imates 

of hogget GFW were i n  good agreement wi th the paternal  hal f- s i b  

correl at i on esti ma tes  of h2 deri ved from t h e  ram hogget data but were 

marked ly  l ess  t han equi val ent est imates obta i ned from the ewe hogget 



data . The h� est i mates of FC were genera l l y  hi gher than  paternal  

hal f- s i b e st imates , but were i n  good. agreement wi th e s t imates deri ved 

by other workers . 

I n  the  face-cover fl ock corre l ated respon ses were general l y  smal l .  

Pos i t i ve correl ated respon ses o f  a bout 1 0% were recorded i n  LB a nd LR 

over the 2 1  years eva l uated . I n  the fl eece we i ght g roup  the components 

contri but i ng  toward i n creased G FW a l l showed pos it i ve correl a ted 

respon ses . Lamb prod ucti on ( LB a nd LR ) of  t he fl eece we i ght group 

showed a n  i ncrease of a bout 30% , re l ati ve to the contro l  fl ock ,  over 

the 2 1  yea rs stud i ed .  
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