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ABSTRACT 
A traditional view  is that  sexual  reproduction  increases  the  potential  for  phenotypic  evolution by 

expanding  the  range of genetic  variation  upon  which  natural  selection can act. However,  when nonaddi- 
tive genetic effects and  genetic  disequilibria  underlie a genetic system,  genetic  slippage (a change  in  the 
mean  genotypic  value  contrary  to that  promoted by selection)  in  response  to  sex may occur.  Additionally, 
depending  on  whether  natural  selection is predominantly  stabilizing or  disruptive,  recombination may 
either  enhance  or  reduce  the level  of  expressed genetic  variance.  Thus,  the  role of  sexual reproduction 
in the dynamics of phenotypic  evolution  depends  heavily  upon  the nature of natural  selection  and  the 
genetic system of the study population.  In  the  present  study, on a permanent lake Daphnia pulicaria 
population,  sexual  reproduction  resulted in significant  genetic  slippage  and a significant  increase in 
expressed  genetic  variance  for  several  traits.  These  observations  provide  evidence  for  substantial  genetic 
disequilibria  and  nonadditive  genetic  effects  underlying  the  genetic system of the study population. 
From  these  results,  the  fitness  function of the  previous  clonal  selection  phase is inferred to  be directional 
and/or stabilizing.  The  data  are  also  used to infer  the  effects of natural  selection on the mean and the 
genetic  variance of the  population. 

A traditional view  of sexual reproduction is that  it 
provides populations with greater adaptability by 

generating  greater  genetic variability through segrega- 
tion and recombination  that  occur  during meiosis 
(LANDE 1975; LYNCH and GABRIEL 1983; MICHOD and 
LEVIN 1988; CHARLESWORTH 1990, 1993).  This view 
might  be  true were there  no nonadditive genetic effects 
and/or genetic disequilibria were in  repulsion, i e . ,  al- 
leles of dissimilar effects were clustered together statisti- 
cally. 

In  their  theoretical  treatment, biologists differ to a 
certain  extent with regards to the roles of nonadditive 
genetic effects and genetic disequilibria as influential 
factors in determining  genetic  architecture of popula- 
tions (means and genetic variation-covariation) (MATHER 

1942, 1943; GRIFFIN 1960; BULMER 1971; LANDE 1975; 
THOMPSON 1976; LYNCH and GABRIEL 1983; KONDRAS 
HOV 1988; BARTON and TURELLI 1989; FALCONER 1989; 
HOULE 1989; CHARLESWORTH 1990; BURGER 1993; GA- 
W L E T S  and HASTINGS 1995).  Experimental evidence 
for nonadditive genetic effects and genetic disequilibria 
is also somewhat unbalanced. There seems to be sub- 
stantial evidence for nonadditive genetic effects within 
a locus (dominance), as revealed by the almost univer- 
sal phenomenon of inbreeding depression (CHARLES 
WORTH and CHARLESWORTH 1987; RALLS et al. 1988; 
FALCONER 1989). Evidence for nonadditive genetic ef- 
fects among loci (epistasis) is not as substantial (but see 
DOBZHANSKY et al. 1959; MUKAI 1969; CHARLESWORTH 
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and CHARLESWORTH 1975; HEATH et al. 1984; CHAO 
1988; HARD et al. 1992; WILLIS 1993; MORENO 1994). 
Despite a large number of studies, evidence for  genetic 
disequilibria in  natural  populations is still controversial 
(e.g., BARKER 1979; LEWONTIN 1985; SMIT-MCBRIDE et al. 
1988; ZAPATA and ALVAREZ 1992, 1993). 

Genetic disequilibrium can influence  the  standing 
genetic  architecture of populations  (means and genetic 
variation-covariation) in two ways (throughout,  genetic 
disequilibrium will refer to both gametic-phase disequi- 
librium and/or HARDY-WEINBERG disequilibrium). First, 
in populations  in  genetic disequilibrium, the genetic 
(co)variation  for quantitative traits that is revealed at 
the phenotypic level  is only the expressed genetic ( co ) -  
variation. Virtual genetic (co)variation is that  expected 
in  the absence of genetic disequilibrium. Expressed ge- 
netic (co)variation will be  higher  than virtual genetic 
(co)variation, if prevailing genetic disequilibria are  in 
coupling, and lower if in repulsion (LANDE 1975; LYNCH 
and GABRIEL 1983; GAVRILETS and HASTINGS 1993; 
LYNCH and DENG 1994) (Note  hereafter, unless other- 
wise specified, genetic variability will refer to the ex- 
pressed genetic variability). Second, when both  genetic 
disequilibria and nonadditive genetic effects are pres- 
ent,  the genotypic mean may differ from its equilibrium 
value  (LYNCH and DENG 1994).  The implications of 
these principles for  the evolutionary dynamics  of quan- 
titative traits are threefold (LYNCH and DENG  1994). 
Upon  random mating, (1) the  mean of a quantitative 
trait will change if there  are nonadditive genetic effects 
in genetic disequilibria; (2) genetic  (co)variation of 
quantitative traits will increase if genetic disequilibria 




