




situations simulated. This seems to be due to the disturbing variability due to 
infection and the inaccuracy of family selection in detecting and removing in­
fected individuals. The contrast of the observed relative effectiveness of in­
dividual selection and family selection as simulated in parameter combinations 5 
and 6 (lower left and lower right) seemed to parallel the experimental results 
of Kinney et al. (1970), where individual selection was more effective than 
various forms of family selection. This parallel offers a plausible explanation 
of those perplexing results so inconsistent with theory. In particular, it 
seems, both experimentally and in the simulations, that responses for various 
forms of family selection are more reduced from the pathogen-free expectations. 
It seems plausible that the family selection, both full-sib family and half-sib 
family, in the Kinney et. al.. (1970) study was adversely influenced by added 
variability due to the presence of LL infected birds in those populations such 
that the effectiveness of selection was greatly diminished by reduced effective 
heritabilities. Individual selection seemingly was more effective in removing 
the infected birds from the populations so there was less reduction to the 
expected response to selection in later generations due to the added variability 
at selection. The single generation responses observed by Garwood et. al. (1980) 
did not reflect the differential heritabilities that would result for later 
generations of selection.

All of this strongly suggests that even though quantitative genetic theories 
of Lush (1947) and Osborne (1957a and b) may be valid for purely genetic consid­
erations, the occurrence of the non-genetic phenomenon of pathogen transmission 
and contagion greatly limits their utility.

The results of this simulation study bring into question the continued use 
of traditional quantitative genetic selection theory to develop optimum selec­
tion schemes in egg production poultry populations for combining family and 
individual selection. The theories as presented by Lush (1947) and Osborne 
(1957a and b) are based upon inadequate models and the procedures suggested for 
achieving optimum response to selection are completely valid only when phenomena 
such as the pathogen infection dealt with in this study are not present. It 
would seem that greater emphasis needs to be placed upon individual performance 
than is theoretically implied in order to overcome the disturbing influences of 
virus presence. This conclusion is at least indirectly supported by experi­
mental results (Kinney et al., 1970). But relative effectiveness of individual 
and family selection also depends upon the consistency of egg transmission in 
transmitting dams and the degree of horizontal contagion, as well as upon the 
magnitude of the detrimental effects. All of these parameters may not have been 
assessed completely accurately in developing the simulation model, and their 
magnitude may differ from population to population and from environment to en­
vironment. Thus, further study needs to be made before the question of optimum 
selection schemes can be reliably re-evaluated. Of course, the eradication of 
the virus would leave only the solely genetic considerations of Lush (1947) and 
Osborne (1957a and b) unless there are other pathogens which behave similarly 
and have similar effects.

Perhaps many poultry geneticists have been naive in not realizing earlier 
that the egg transmission of lymphoid leukosis, which has been known for 
decades, might have major implications upon genetic selection procedures.

Up to now, we have been discussing the congenital and horizontal transmis­
sion of one pathogen in one species --  the lymphoid leukosis virus in chickens.
The limitations upon experimental population size in other species has restrict-

183



occurrences into the interpretation of selection experiments and into the 
planning of selection programs?
ed the number of precise experiments to compare observed responses to selection 
with those expected on the basis of quantitative genetic theory. These are 
limited to experiments with poultry or with laboratory species. The comparison
of individual and family selection has been studied in one other experiment --
by Wilson (1974) for larva and pupa weight in Tribolium castaneum. In this 
study, Wilson found greater responses for individual selection than for family 
selection even when theoretical expectations were the opposite. Because of the 
similarity of these results to those of Kinney et al. (1970), because of the 
known presence of infectious pathogens with adverse effects upon performance in 
all agriculturally important species, and because the husbandry of most classes 
of livestock involves considerable contact between dam and offspring where in­
fection could occur, similar phenomena may occur when selection is conducted in 
other species. It seems that four questions should be raised: 1) Could it be
that the transmission and infection of unknown pathogens influence results of 
other selection programs in addition to the genetic effects? 2) Do other patho­
gens affect the performance of other species and thus impact both selection 
criteria and the selection response? 3) Is the benefit of selection for superior 
performance not only to increase the frequency of desirable genetic alleles but 
to reduce the incidence of infected individuals? 4) How do we incorporate such

S U M M A R Y

Studies are reviewed concerning quantitative genetic selection theory. 
Theoretical studies have been contradicted by experimental results with 
responses to individual selection superior to family selection when predicted 
responses differed in the opposite direction. This key experiment involved egg 
production chickens. Subsequently, the lymphoid leukosis virus in chickens was 
found to be congenitally transmitted and horizontally infectious, and its 
presence was found to adversely influence egg production performance. The 
computer simulated dynamics of selection with such phenomena and similar 
parameters seem to be consistent with the experimental results. Do similar 
occurrences impact other selection programs in other species for other 
performance traits?

R E S U M E N

E s t u d i o s  r e l a c i o n a d o s  c o n  l a  t e o r i a  d e  l a  s e l e c c i o n  e n  g e n e t i c a  
c u a n t i t a t i v a  s o n  r e v i s a d o s .  E s t u d i o s  t e o r i c o s  y  r e s u l t a d o s  e x p e r i m e n t a l e s  h a n  
s i d o  c o n t r a d i c t o r i e s ,  m o s t r a n d o  s u p e r i o r e s  r e s p u e s t a  e n  l a  s e l e c c i o n  i n d i v i d u a l  
q u e  e n  l a  s e l e c c i o n  f a m i l i a r ,  s i e n d o  l a s  r e s p u e s t a s  e s p e r a d a s  o p u e s t a s .  T a l  es 
e l  c a s o  d e  p r o d u c c i o n  d e  h u e v o .  E s  s a b i d o  q u e  e l  v i r u s  c a u s a n t e  d e  l a  
e n f e r m e d a d  l e u c o s i s  l i n f a t i c a  e n  a v e s  t i e n e  u n a  t r a s m i s i o n  c o n g e n i t a  y 
h o r i z o n t a l ,  y s u  p r e s e n c i a  a f e c t a  l a  p r o d u c c i o n  d e  h u e v o .  L o s  r e s u l t a d o s  d e  
s i m u l a c i o n  p o r  c o m p u t a d o r a  e n  l a  d i n a m i c a  d e  s e l e c c i o n  p a r a  e s t e  f e n o m e n o  y 
o t r o s  p a r a m e t r o s  s i m i l a r e s  p a r e c e n  s e r  c o n s i s t e n t e s  c o n  l o s  r e s u l t a d o s  
e x p e r i m e n t a l e s .  j S u c e d e r i a  lo m i s m o  e n  o t r o s  p r o g r a m a s  d e  s e l e c c i o n ,  e n  o t r a s  
e s p e c i e s  c o n  o t r a s  c a r a c t e r i s t i c a s ?
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