










when th e y  f i r s t  a r i s e , and t h e i r  p en etran ce co u ld  be a f f e c t e d  n ot so  much by

th e  environm ent a s by th e  in f lu e n c e  o f  gen es a t  o th er  l o c i .  T h is was very

c le a r ly  dem onstrated  by F ish er  (1950) and Bodmer (1 9 6 0 ). Both were w orking on

th e  same p o ly d a c ty lo u s  mutant in  th e  mouse. The r e c e s s iv e  homozygote was n o t

u n c o n d it io n a lly  p o ly d a c ty lo u s . F ish er  i s o la t e d  a l l e l e s  a t  th r e e  o th e r  l o c i

w hich to g e th e r  gave a normal phenotype even  when th e  major mutant gene was

homozygous. Bodmer, on th e  o th er  hand, found m o d if ie r s  a t  two y e t  o th er

l o c i  w hich enhanced the e f f e c t  on th e  phen otyp e, so  much so  a s  t o  g iv e  seme

p o ly d a c ty ly  even  in  th e  absence o f  th e  major g en e . In  e f f e c t  th e  p o ly d a c ty lo u s

gene r e v e a le d  th e  e f f e c t s  o f  i t s  s e g r e g a t io n  o n ly  in  an ap p rop ria te  g e n e t ic

background. The m odifying s tr e n g th  o f  the background has been  a p p r e c tia te d

s in c e  W addlngton's (1953) account o f  g e n e t ic  a s s im i la t io n .  in  h id  ca se  w ith  

D ro so p h ila . There i s  no reason  to  suppose th a t th e  r u le s  4 r e  d i f f e r e n t  in  

sp e c ie s  o f  d om estic  l iv e s t o c k .

Background g e n e t ic  v a r ia t io n  may be tireso m e in  term s o f  id e n t i fy in g  

major g e n e s , bu t n e v e r th e le s s  may be u s e f u l  when i t  comes to  t h e i r  e x p lo i t a t io n  

in  anim al p ro d u c tio n . I t  may w e ll  be p o s s ib le  t o  a l l e v i a t e  some o f  th e  

d e le t e r io u s  e f f e c t s  o f  th e  gene by s e l e c t i o n ,  a s o th e r  gen es w i l l  a ls o  c o n tr ib u te  

to  th e  a f f e c te d  t r a i t .  Cockrem's (1959) p io n e e r in g  work on "breaking" a 

g e n e t ic  c o r r e la t io n  was d evelop ed  by E isen  (1 9 7 8 ), who d is c u sse d  s e l e c t io n  

methods fo r  enhancing th e  p o s i t iv e  a sp e c ts  o f  a n ta g o n is t ic  t r a i t s .  T here i s  no 

reason  in  p r in c ip le  why s im ila r  methods should  n o t be a p p lied  t o  th e  m an ifo ld  

e f f e c t s  o f  a s in g le  gen e, t o  m it ig a te  some o f  i t s  d e le t e r io u s  e f f e c t s .  Whether 

t h i s  becomes w orthw hile or  n ot w i l l  depend o f  cou rse  on th e  p o t e n t ia l  g a in s  in  

p ro d u ctio n  to  be made from th e  major gen e. I t  co u ld  w e l l  be u s e f u l  to  ex ten d  

s t u d ie s  o f  such a gene to  i t s  mode o f  a c t io n ,  in  p h y s io lo g ic a l  or b io ch em ica l 

term s. Not o n ly  would t h i s  ex ten d  our u n d erstand ing  o f  i t s  p le i t r o p ic  e f f e c t s  

but a ls o  perhaps su g g e s t th e  most ap p rop ria te  method o f  red u cin g  i t s  l e s s
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desirable consequences- Its exploitation might then be based on rational 
procedures and rely less on empirical observations.

In future, as we get closer to the underlying physiological and 
biochemical basis of quantitative traits, individual loci with major effects 
may become more important. This has occurred in other branches of genetics 
especially human genetics, where many anomalies are being partitioned into 
discrete genetic entities. Should this occur with quantitative traits in 
farm animals, the knowledge can be quickly used because the theory and 
practical methods of application are available for their exploitation.

SUMMARY

I d e n t if ie d  l o c i  w ith  la r g e  e f f e c t s  have not been im portant in  the g e n e t ic  
improvement o f  farm l iv e s t o c k  in  th e  p a s t . However, should major genes be -  
id e n t i f i e d ,  methods ara v a i la b le  fo r  th e ir  e x p lo ita t io n ,  w ith  some ga in s in  
the r a te s  o f  s e l e c t io n  resp o n se . With overdominant l o c i  or l o c i  w ith  d e le t e r io u s  
e f f e c t s ,  s p e c ia l  b reed in g  methods or m ating s t r a te g ie s  may be req u ired . Screen
in g  la rg e  and d iv e r s e  p op u la tion s fo r  g e n e tic  v a r ia n ts  has been su c c e s s fu l in  
p la n t s ,  and i s  su ggested  a ls o  fo r  farm anim als. However, la r g e  g e n e tic  e f f e c t s  
are requ ired  to  d e te c t  whether major genes e x i s t ,  and th e  methods are n ot very  
pow erful u n le s s  th e  e f f e c t s  are la r g e . In th e  e x p lo ita t io n  o f  a s in g le  gen e, 
i t  i s  im portant to  know a l l  the economic e f f e c t s  o f  a major gen e, or e l s e  the  
programme may be m isd ir e c te d . D i f f i c u l t i e s  a r is e  i f  th e  gene i s  a f fe c te d  by the  
g e n e tic  background or by th e  environm ent, but th e se  a ls o  o f f e r  o p p o r tu n itie s  
in  m odifying th e  e f f e c t s  o f  the gene and in  i t s  e x p lo i ta t io n .

RESUMEN

Los l o c i  con am plios e fe c to s  id e n t if ic a d o s , no han s id o  im portantes para 
e l  progreso g e n e tic o  d e l ganado en e l  pasado. S in  embargo, para id e n t i f i c a r  -  
lo s  genes p r in c ip a le s ,  e x is te n  metodos para su ex p lo ta c io n  con algunos avances 
en lo s  in d ic e s  de re sp u e s ta  de s e le c c io n .  Para l o c i  superdom inantes, o de e fe c  
to s  n o c iv o s , podran se r  n e c e sa r io s  metodos e s p e c ia le s  de c r ia  o e s t r a te g ia s  de 
cru ce. La ex p lo ra c io n  de p ob lac ion es am plias y d is t in t a s  en sus v a r ia n te s  gene 
t i c a s  ha dado buen r e su lta d o  en la s  p la n ta s , y se  recom ienda tambien para lo s  
anim ales d o m estico s . Se n e c e s ita n , s in  embargo, am plios e fe c t o s  g e n e t ic o s  para 
determ inar s i  e x is t e n  genes p r in c ip a le s ,  y lo s  metodos no son muy pod erosos, -  
sa lv o  que lo s  e f e c t o s  sean profundos. En la  ex p lo ta c i6 n  de un gen a is la d o , es 
im portante conocer todos lo s  e fe c to s  econdmicos de un gen p r in c ip a l ,  pues de -  
lo  co n tra r io  e l  programs puede quedar d esor ien tad o . Las d if ic u l ta d e s  aparecen  
cuando e l  gen se  v e  a fec ta d o  por lo s  an teced en tes g e n e t ic o s  o por e l  am biente, 
pero e s to s  o frecen  tam bien oportunidades de m od ificar  lo s  e f e c t o s  d e l gen y en 
su e x p lo ta c io n .
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