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ECOLOGICAL AND EVOLUTIONARY MECHANISMS AND CONSEQUENCES OF subdioecy IN 
ANGIOSPERMS

Summary

Subdioecy (a form of polygamy) is a sexual sys-
tem defined as population consisted of males, fe-
males and hermaphrodite or monoecious individu-
als. This phenomenon is thought to be a nearly final 
stage of dioecy. Five different evolutionary pathways 
that can lead to subdioecy have been considered, 
starting from hermaphroditism, gynodioecy, androdi-
oecy, monoecy or distyly. Moreover the species that 
are already dioecious can also change to polygamy: 
due to environmental conditions and genetic fac-
tors. The phenomenon called “sex lability” is known 
to be working within plant species, which are 
known to have sex chromosomes. In those species 
sex is determined by the variety of factors : temper-
ature, biophile elements, photoperiod, fitohormones 

and parasites. Such sex change towards hermaphro-
ditism have been reported recently in Polish flora in 
Dark-leaved Willow Salix myrsinifolia and Boxelder 
Maple Acer negundo. Sex change in plants, on the 
other hand, can be also caused via hybridization and 
polyploidization in example: genus Salix and Mercu-
rialis annua respectively. It is hypothesized that po-
lygamy can be advantageous in plants during coloni-
zation phase, in metapopulation dynamics and other 
situations mostly connected to pollen shortage. High 
fitness of hermaphrodites can be obtained, when 
partners of opposite sex are lacking, mostly in cases 
of low population density. After population becomes 
stable, hermaphrodites lose their advantage and po-
lygamy may be no longer supported. 

Ashman T. L., 2002. The role of herbivores in the 
evolution of separate sexes from hermaphrodit-
ism. Ecology 83, 1175–1184

Ashman T. L., 2006. The evolution of separate sexes: 
a focus on the ecological context. [W:] Ecology 
and evolution of flowers. Harder L. D., Barrett 
C. H. (red.). New York, Oxford University Press, 
204–222.

Bailey M. F., Delph L. F., 2007. A field guide to mod-
els of sex-ratio evolution in gynodioecious spe-
cies. Oikos 116, 1609–1617.

Barret S. C. H., Case A. L., Peters G. B., 1999. Gen-
der modification and resource allocation in 
subdioecious Wurmbea dioica (Colchicaceae). J. 
Ecol. 87, 123–137.

Barret S. C. H., Yakimowski S. B., Field D. L., Pick-
up M., 2010. Ecological genetics of sex ratios in 
plant populations. Phil. Trans. R. Soc. B 365, 
2549–2557.

Case A. L., Barrett S. C. H., 2004. Environmental 
stress and the evolution of dioecy: Wurmbea di-
oica (Colchicaceae) in Western Australia. Evol. 
Eco. 18, 145–164.

Charlesworth B., Charlesworth D., 1978. A model 
for the evolution of dioecy and gynodioecy. Am. 
Nat. 112, 975–997.

Charnov E. L., Maynard Smith J., Bull J. J., 1976. 
Why be an hermaphrodite? Nature 263, 125–
126.

Darwin C. R., 1877. The different forms of flowers 
on plants of the same species. John Murray, Lon-
don.

Dellaporta S. L., Calderon-Urrea A., 1993. Sex de-
termination in flowering plants. Plant Cell 5, 
1241–1251.

Delph L. F., Wolf D. E., 2005. Evolutionary conse-
quences of gender plasticity in genetically di-
morphic breeding systems. New Phytol. 166, 
119–128.

Dorken M. E., Pannel J. R., 2009. hermaphrodite sex 
allocation evolves when mating opportunities 
change. Current Biol. 19, 514–517.

Ehlers B. K., Bataillon T., 2007. ‘Inconstant males’ 
and the maintenance of labile sex expression in 
subdioecious plants. New Phytol. 174, 194–211.

Faliński J. B., 1998. Androgyny of individuals and 
polygamy in the populations of Salix myrsinifo-
lia Salisb. in the south-western part of its geo-
graphical range (NE-Poland). Pers. Plant Eco. 
Evo. Sys. 1/2, 238–266.

Freeman D. C., Harper K. T., Charnov E. L.,1980. Sex 
change in plants: old and new observations and 
new hypotheses. Oecologia 47, 222–232.

Harder L. D., Barrett C. H.,2006. Ecology and evo-
lution of flowers. New York, Oxford University 
Press.

Krupnick G. A., Weis A. E., 1997. Floral herbivore 
effect on the sex expression of an andromon-
oecious plant, Isomeris arborea (Capparaceae). 
Plant Eco. 134, 151–162.


