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Nectar production and pollinator assemblies are closely related to pollinator visitation 
patterns, and therefore should affect pollination success and mating patterns in 
flowering species. About one third of orchid species do not provide any reward for their 
pollinators. Pollination by deceit is typically associated with low fruit set but may 
increase the chance of cross-pollination since the pollinator should soon leave the 
individual plant when there is no reward in the flowers. This may be beneficial if self-
fertilisation results in progeny with decreased fitness (inbreeding depression). Besides, 
different pollinator assemblies should forage in different ways and thus mediate 
different mating patterns in plants. 

The aim of the study is to investigate effects of nectar production and pollinator 
assembly on mating patterns in orchids. Specifically, I want to test whether the 
deceptive orchid has a higher cross-pollination rate and/or higher inbreeding depression 
than the rewarding orchid; whether the diurnal and nocturnal pollinators in the 
rewarding species mediate different mating patterns. 

To achieve the goal, I studied the mating patterns of one rewarding (Gymnadenia 
conopsea) and one deceptive orchid (Dactylorhiza lapponica) in two closely related 
genera by tracking the fate of stained pollens. I also conducted controlled crosses to 
estimate inbreeding depression. Additionally, a literature study was conducted to reveal 
whether there is a general pattern in rewarding and deceptive species. 

The results show that the deceptive orchid Dactylorhiza lapponica has lower pollination 
success, but higher cross-pollination rate (ca. 90%) than the nectariferous orchid 
Gymnadenia conopsea (ca. 18% cross-pollination). In G. conopsea, nocturnal visitors 
mediate higher among flower self-pollination (ca. 100%) than diurnal visitors (ca. 60%). 
In both study species, fruits produced from cross-pollination were heavier than fruits 
produced from self-pollination. Inbreeding depression for fruit mass does not differ 
significantly between the two species (0.21 in D. lapponica and 0.29 in G. conopsea). 
The literature study indicates lower self-pollination rate in the deceptive orchids, but the 
difference was not statistically significant. To conclude, the evolution of deceptive 
orchids may be related to the effect of nectar production on rate of self-pollination; and 
the plant mating system may be strongly affected by shifts in the pollinator assemblies. 
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