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Most plants on Earth reproduce using their 
flowers, which are equipped with male and 
female sex organs. There are often negative 
consequences when a plant reproduces with 
itself. In order to avoid this, plants have 
evolved techniques to keep its flowers’ male 
and female sex organs separated in space 
and/or time. “Herkogamy” is a term 
meaning the spatial separation of floral sex 
organs, and there are many different kinds. 
The focus of this study is one particular kind 
of herkogamy called “enantiostyly”, which 
refers to the separation of the female floral 
sex organ(s) (otherwise known as a “style”) 
from the rest of the flower. In plants that are 
bilaterally symmetrical, this generally 
means pointing the style to the left or right 
of the line of symmetry, and styles are 
referred to as being left- or right-handed.  

Enantiostyly is fairly common in plants, 
with at least 30 reports of plants with 
enantiostylous flowers in the literature. This 
study investigates a previously unreported 
form of enantiostyly. In the Trailing Four 
O’Clock, Allionia incarnata (Nyctaginaceae), 
flowers appear to be radially symmetrical 
(circular), but actually consist of three 
bilaterally symmetrical flowers that are 
fused together in a circular shape, which we 
call a “blossom”. Each flower is either left- 
or right-handed, giving an overall pattern of 
styles that form a “y” shape.  

We investigated whether this unique floral 
form might discourage self-reproduction of 
flowers. We observed pollinators as they 
visited Allionia blossoms in the Sonoran 
Desert, Arizona, USA, noting whether they 
contacted the male and/or female sex 
organs, and in which order. The most 
common pollinator species, solitary bees 
(Halictus genus) and blue butterflies 
(Hemiargus genus) interacted with either 
the male or female sex organs, but not both, 

indicating they are promoting the avoidance 
of self-reproduction of Allionia. This may 
prove to be advantageous, as our 
preliminary evidence shows that flowers 
that have self-reproduced are less likely to 
develop seeds than flowers that have 
reproduced with other flowers.  

Photograph of two Allionia blossoms, which 
consist of three bilaterally symmetrical 
flowers that have fused together to form a 
circular shape. Arrows point to the three 
styles, each of which is either left- or right-
handed. This unique floral form was first 
observed by David G. Lloyd, a world-class 
botanist and plant biologist, in the Sonoran 
Desert in Tucson, AZ in 1983
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