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The messenger matters: Pollinator functional group influences
mating system dynamics
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The incredible diversity of plant mating systems has fuelled research in evolutionary
biology for over a century. Currently, there is broad concern about the impact of
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rapidly changing pollinator communities on plant populations. Very few studies,
however, examine patterns and mechanisms associated with multiple paternity from
cross-pollen loads. Often, foraging pollinators collect a mixed pollen load that may
result in the deposition of pollen from different sires to receptive stigmas. Coincident deposition of self- and cross-pollen leads to interesting mating system dynamics and has been investigated in numerous species. But, mixed pollen loads often
consist of a diversity of cross-pollen and result in multiple sires of seeds within a
fruit. In this issue of Molecular Ecology, Rhodes, Fant, and Skogen (2017) examine
how pollinator identity and spatial isolation influence multiple paternity within fruits
of a self-incompatible evening primrose. The authors demonstrate that pollen pool
diversity varies between two pollinator types, hawkmoths and diurnal solitary bees.
Further, progeny from more isolated plants were less likely to have multiple sires
regardless of the pollinator type. Moving forward, studies of mating system dynamics should consider the implications of multiple paternity and move beyond the selfand cross-pollination paradigm. Rhodes et al. (2017) demonstrate the importance of
understanding the roles that functionally diverse pollinators play in mating system
dynamics.
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environments. Conversely, multiple paternity could lead to reduced

multiple paternity is that it provides a bet-hedging strategy, as vari-

fitness of progeny by increasing competition among maternal half-

able paternity increases the probability that favourable genes will

sibships, and increasing the potential for biparental inbreeding. How

occur in progeny (Mitchell, Karron, Holmquist, & Bell, 2005). Nota-

then, do functionally different pollinators influence patterns of multi-

bly, the habitat of O. harringtonii exhibits annual environmental fluc-

ple paternity?

tuations (Skogen et al., 2016), providing conditions that might favour

Rhodes, Fant, and Skogen (2017) address this question in the

greater multiple paternity. If high levels of genetic diversity within

Arkansas Valley evening primrose, Oenothera harringtonii, an endemic

fruits are beneficial to overall offspring survival in fluctuating years,

to the grasslands of Colorado. Oenothera harringtonii is visited by

then declines in the level of hawkmoth pollination would have a

both hawkmoths and diurnal solitary bees, which exhibit different

strong influence on mating system dynamics of O. harringtonii.

morphologies and foraging patterns (Figure 1). Hawkmoths forage

Fruits fertilized by relatively more diverse pollen pools will exhi-

shortly after flowers open in the evening whereas bees visit flowers

bit decreased relatedness among individual seeds. Resource parti-

in the morning before senescence (Rhodes et al., 2017; Skogen

tioning due to competition among half-sibs is predicted to result in a

et al., 2016). Hawkmoths are not only larger-bodied, but forage deep

higher mean fitness relative to full-sibships (Karron & Marshall,

into the corolla in search of nectar and do not groom pollen

1990). Although Rhodes et al. (2017) did not measure potential con-

between foraging bouts. In comparison, solitary bees are much smal-

sequences of competition among half-sibs, there is a fitness associa-

ler, groom between floral visits, and when foraging pollen of O. har-

tion with pollinator type in O. harringtonii. Flowers pollinated by

ringtonii, do not necessary make contact with stigmas. Further,

bees set about a third-less seed than flowers pollinated by hawk-

pollinator observations confirmed that visitation frequency and pol-

moths (Skogen et al., 2016) and there is a twofold reduction in num-

len dispersal distance did not differ between pollinator types, mean-

ber of effective pollen donors in bee-pollinated flowers (Rhodes

ing that differences in paternity were likely due to pollinator

et al., 2017). One interpretation of these findings is that increased

behaviour and morphology (Rhodes et al., 2017). Using pollinator

fitness may be associated with greater numbers of pollen donors, a

exclusion treatments and genetic analyses, the authors were able to

condition favoured by hawkmoths.

isolate the effects of widely different pollinators, hawkmoths and
bees, on multiple paternity.

Interestingly, Rhodes et al. (2017) did not find significant biparental inbreeding in open-pollinated treatments, but seed families

They found overwhelming evidence that pollinator type had a

from both hawkmoth- and bee-pollinated seed families did have

strong influence on multiple paternity; seed families from bee-polli-
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nated flowers had far fewer pollen donors and then both open- and

types increase biparental inbreeding compared to open-pollinated

hawkmoth-pollinated flowers (Rhodes et al., 2017). In fact, hawk-

plants requires further investigation. Nonetheless, in populations

moths were ~3.7 times more likely to visit multiple flowers during a

with inbreeding depression, biparental inbreeding results in reduced

foraging bout compared to bees (Figure 1). One presumed benefit of

fitness of progeny. Ultimately, this will influence mating system
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F I G U R E 1 Two functionally diverse
pollinators visit Oenothera harringtonii.
Hawkmoths are larger-bodied, do not
groom and forage deep into the corolla (a);
solitary bees are smaller, groom between
visits and can forage pollen without
making stigmatic contact (b). Despite no
differences in overall visitation frequency
or pollen dispersal distance, hawkmoths
are ~3.7 times as likely to visit multiple
flowers on a single foraging bout and both
pollinator types are less likely to visit
isolated patches of flowers (c, d).
Photograph credits: KA Skogen and SL
Todd. Each dashed line depicts a foraging
bout by an individual
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dynamics by altering the potential consequences of inbreeding once
deleterious alleles have been expressed in progeny. Given that pollinator treatments influenced levels of biparental inbreeding in O. harringtonii (Rhodes et al., 2017), more research is necessary to
disentangle the relationship between biparental inbreeding and
changes in pollinator composition.
We are currently challenged with understanding how ongoing
changes in pollination ecology are influencing plant populations.
Although the consequences of pollinator declines are worrisome,
changes in the composition of pollinators can also impact plant mating systems. Differences in pollinator morphology and behaviour can
influence selection on floral traits (e.g., Gervasi & Schietl, 2017), and
the extent of multiple paternity among fruits (e.g., Rhodes et al.,
2017). How changes in the composition of pollinator communities
will impact the evolutionary trajectory of plant populations remains

Hegland, S. J., Nielsen, A., Lazaro, A., Bjerknes, A. L., & Totland, Ø.
(2009). How does climate warming affect plant-pollinator interactions? Ecology Letters, 12(2), 184–195.
Karron, J. D., Ivey, C. T., Mitchell, R. J., Whitehead, M. R., Peakall, R., &
Case, A. L. (2012). New perspectives on the evolution of plant mating
systems. Annals of Botany, 109, 493–503.
Karron, J. D., & Marshall, D. L. (1990). Fitness consequences of multiple
paternity in wild radish, Raphanus sativus. Evolution, 44, 260–268.
Mitchell, R. J., Karron, J. D., Holmquist, K. G., & Bell, J. M. (2005). Patterns of multiple paternity in fruits of Mimulus ringens (Phrymaceae).
American Journal of Botany, 92, 885–890.
Rhodes, M., Fant, J., & Skogen, K. (2017). Pollinator identity and spatial
isolation influence multiple paternity in an annual plant. Molecular
Ecology, 26, 4296–4308.
Skogen, K. A., Jogesh, T., Hilpman, E. T., Todd, S. L., Rhodes, M. K., Still,
S. M., & Fant, J. B. (2016). Land-use change has no detectable effect
on reproduction of a disturbance-adapted, hawkmoth-pollinated plant
species. American Journal of Botany, 103, 1950–1963.

poorly understood and merits future research. Certainly, the enduring quest to understanding the intimate and fascinating relationship
between plants and their insect pollinators is more important than
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