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U
nderstanding the influence of re-
productive pathways on popula-
tion structures has intrigued

evolutionary biologists and population
geneticists for a long time. Much insight
has been gained by mathematical mod-
eling, as well as from empirical case
studies of natural populations and from
experimental crosses. Among the many
factors shaping populations, partially
asexual reproduction has received com-
paratively little attention so far. In an
individual-based simulation study in
this issue, Navascués et al. (2010) in-
vestigated, for the first time, the effect of
partial asexual reproduction on the
fitness of self-incompatible populations.

Interestingly, most effects were ob-
served only at very high rates (X90%)
of asexuality, and they were strongest in
small populations, that is, in which the
drift is strongest. In this case, sexual
reproduction of self-incompatible plants
could even be completely prevented if
the number of alleles at the S-locus was
reduced to two. Such extreme cases
should actually favor the breakdown
of self-incompatibility (SI). However,
instead of becoming self-compatible,
the plants may alternatively go on to
reproduce asexually. This could imply
that in such cases the number of
S-alleles need not be very relevant: it is
not necessary that SI disappears, but
rather that sexual reproduction may
cease, at least temporarily.

There is also empirical evidence that
the breakdown of SI may have far more
complex causes than merely the number
of S-alleles, as exemplified by plants
that do not behave as they should
according to this theory: In the highly
successful colonizer Senecio squalidus,
the SI system has been maintained
despite a very low number of S-alleles
(Brennan et al., 2003). Furthermore,
other genetic and non-genetic (for ex-
ample, environmental) factors have
been shown to result in a ‘leakiness’ of
SI systems (Reinartz and Les, 1994, and
references therein), and even the devel-
opmental stage (age of flowers) can
make SI a plastic trait (Mena-Alı́ et al.,

2009). A further phenomenon (applying
to sporophytic SI systems) that indicates
that there must be more to the story is
the ‘mentor effect’; that is, the induced
selfing of otherwise self-incompatible
individuals under the influence of pol-
len from other species (for example,
Mráz, 2003; Hörandl and Temsch, 2009).
This also highlights that physiological
and regulatory processes, which are
probably not entirely genotype-depen-
dent, might be involved. Given the
diversity and versatility of breeding
systems and the fact that all of them
are ‘successful’, in the sense that we can
observe them, it is also questionable
whether the same mechanisms apply to
all plant groups.

Partial asexual reproduction not only
occurs in plants, but is also widespread
in animals and fungi, and, usually,
asexual lineages are found to be young
derivatives emerging from sexual an-
cestors. For theoretical reasons, the
maintenance of sex (‘paradox of sex’)
is as puzzling as its very opposite,
namely the existence of ancient asexual
lineages (‘scandals’), despite recent ad-
vances (for example, Keightley and
Otto, 2006). Considering the effects of
a large degree of asexuality predicted by
Navascués et al. (2010), it is striking that
the most drastic effects on nearly all
population genetic parameters tested
occurred between almost complete
(99.9%) and complete (100%) asexuality.
This might actually mean that a very
small degree of sexual reproduction (or
recombination) has tremendous effects.
Similar results have been obtained in
theoretical (Bengtsson, 2003) as well as
empirical studies (D’Souza and Mi-
chiels, 2008). The degree of sexuality
required to transform entire systems is
certainly a topic worth pursuing further.

Models naturally represent simplifi-
cations of biological systems. Although
much can be learned from such simula-
tions, their biological relevance for
understanding real systems needs to
be assessed. However, many species
have complex lifecycles and, often, too
little is known to provide a sound basis

for the selection of meaningful popula-
tion genetics parameters. What is
needed are more empirical studies to
provide realistic parameter estimates for
many different species. These help us to
estimate how key parameters vary
between different groups of organisms
and whether, or to what degree, gen-
eralizations are possible. The joint ef-
forts of researchers with different
specializations should directly integrate
mathematical modeling with empirical
case studies of population structure.
Ideally, such work should be accompa-
nied by investigations of breeding sys-
tems, experimental crosses, and an
analysis of the molecular genetic and
physiological basis of the relevant traits.

The majority of population genetic
studies concentrate on diploids. How-
ever, most plants are polyploid, and
polyploidy itself (especially in the case
of allopolyploid origin) not only has a
large range of genomic, cytological,
epigenetic and other effects, but also
heavily influences population structure.
Some clonal plants exhibit very wide
variation in the extent of sexual repro-
duction (Eckert, 2001). For example, in
the facultatively apomictic and usually
self-incompatible Hieracium subgen.
Pilosella, mixed ploidy populations with
an enormous versatility of reproductive
modes occur regularly. Progeny can be
produced sexually via reduced or un-
reduced male or female gametes, by
true apomixis (production of seeds
corresponding to the maternal geno-
type), by vegetative propagation, by
haploid parthenogenesis (partheno-
genetic development of a reduced egg
cell), or by occasional selfing (Krahul-
cová et al., 2009, and references therein)
—in the ‘worst case’ all by one and the
same plant at the same time. Under-
standing such systems represents a
challenging long-term goal for popula-
tion genetic simulations. Meanwhile,
simpler systems starting to deal with
polyploids and making a distinction
between partially asexual reproduction
by vegetative or apomictic propagation
(which differ substantially in their dis-
persal abilities) could be steps in the
right direction.
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