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Role of hybrid interactions in insects
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DESCRIPTION

Hybridization has a wide range of effects on the
speciation process. By allowing gene flow and
recombination, hybridization can slow or reverse
differentiation. It has the potential to accelerate
speciation through adaptive introgression or to
cause near-instantaneous speciation through
allopolyploidization. Within a single speciation
event, it may have multiple effects at different
stages and in different spatial contexts (Ratschan
S, 2014). They present a viewpoint on the context
and evolutionary significance of hybridization
during speciation, highlighting current issues of
interest and debate. It is unknown whether
recombination and gene flow will strengthen or
weaken barriers to gene flow in secondary contact
zones. Except in and around highly selected
genomic regions, theory and empirical evidence
suggest that the latter is more likely (Heemels WP
et al, 2009). Hybridization may aid speciation by
forming new hybrid taxa, whereas introgression of
a few loci may promote adaptive divergence and
thus aid speciation (Dias Carlos LA et al, 2006). If
hybridization is defined as reproduction between
members of genetically distinct populations that
results in offspring of mixed ancestry, it occurs in
almost all proposed speciation processes. Cases of
completely allopatric or instantaneous speciation
would be the only exceptions. Hybridization can
result in interactions between parental forms with
a wide range of types and levels of genetic
divergence. This divergence could have
accumulated through a variety of mechanisms,
including neutral divergence, local adaptation, and
coevolution.

Through hybrid interactions, any of these may
generate novel phenotypes, including both
advantages of transgressive segregation and
disadvantages mediated by intrinsic or
environmentally mediated incompatibilities
(Drees BL et al, 2005).

As a result, the consequences of hybridization
and the role it may play in promoting or
retarding speciation are likely to differ greatly
between hybridising taxa and at different
stages of divergence. Hybridization can occur in
a variety of spatial contexts. Some of these
have received a great deal of attention, most
notably the formation of hybrid zones at abrupt
parapatric boundaries and the exchange of
genes between locally adapted populations,
such as host races in phytophagous insects,
where there may be no spatial separation at
scales greater than typical dispersal distances.
Secondary contact after a period of independent
evolution continuous contact with divergent
selection may also differ in temporal context.
Hybridization can occur as a result of habitat
disturbance, range expansion, or both, and it
can occur in complex habitat mosaics that
combine some of the characteristics of hybrid
zones with those of |local adaptation.
Hybridization can be common and widespread,
localised in space or time, or globally rare
(Durrani M, 1995). It may have a much greater
impact on a rare interacting population than on
an abundant population, and its consequences
may vary depending on whether populations
are growing or contracting, local or invasive.

CONCLUSION

In all cases, the current hybridization pattern is
potentially only a single snapshot of a complex
and constantly changing interaction. Complete
reproductive isolation may take hundreds to
millions of generations to evolve. During this
time, populations change in size and spatial
distribution, possibly cyclically due to periodic
climate changes, and processes that enhance or
erode barriers to gene exchange, such as
hybridization, may occur at various stages or
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locations. Although many of the debates about
hybridization outcomes focus on specific
scenarios, it is critical to keep this spatial and
temporal context in mind when considering the
overall significance of hybridization.

Hybridization has historically been viewed
primarily as a countervailing process to
speciation. Secondary contact zones with
extensive gene flow may be stable for thousands
of generations, and much of the interacting
species' genome may become mixed.
Nonetheless, the variation that distinguishes the
populations is usually maintained and can be
added to or recruited by coupling with other
barriers to gene flow. This may also set the stage
for reinforcement, with genomic barriers to gene
exchange becoming stronger and more
widespread. Populations could also merge. As
previously stated, the factors influencing these
various outcomes are still poorly understood.
Hybridization can also play a more varied role in
speciation promotion. It could provide the
starting point for adaptive divergence or spark
the formation of new hybrid populations,
potentially leading to speciation.
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