
More than 90% of all seed plants do not have 
sex chromosomes and produce a combination of 
hermaphroditic, female, and male flowers in an 
individual plant. However, the sex determination 
mechanism of individual flowers remains unclear 
and how environmental factors (e.g., day length, 
temperature, and nutrient status) act on sex de-
termination. We are trying to elucidate the mech-
anisms of environmental factors, especially short-
day conditions and nutrient status, that induce 
hermaphroditic flower in relation to flower initiation, 
using Commelina communis  f. ciliata. We also 

examine the adaptive significance of these environmental conditions as signals of floral sex de-
termination and attempt to predict future climate change impacts.
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Insects are the most prosperous creatures on earth 
with very diverse ecological traits. Many researchers 
are trying to elucidate how insects adapt to wide-range 
of environments Among such insects, Drosophila flies 
have been studied as a model organism for about 100 
years mainly in the fields of genetics and developmen-
tal biology. At present, it has become a very useful 
research material in the fields of ecology and evolu-
tionary biology due to the accumulation of knowledge 
and various study resources such as mutant strains. 
This research unit mainly uses Drosophila flies as a 
research material, and is engaged in elucidating the 
genetic basis of various traits and conducting ecologi-
cal research.

One of the latest research topics of this 
research unit is WIPs (Wing Interference 
Patterns). WIPs are known in wings of small 
Dipteran and Hymenopteran insects espe-
cially when observed on dark background. 
Although WIPs are extremely stable traits and 
have been suggested to be a useful trait for 
species classification, quantification methods 
have not yet been established. Currently, 
WIPs are utilized only as a visual phenotype 
based on human vision. However, WIPs, 
which reflect the fine physical structure of the 
wing, may retain a large amount of informa-

tion on genetic variation in the wing morphogenesis process. We are trying to establish a new 
method to quantify WIPs and investigate the genetic basis of WIPs.

Effects of intermittent reproduction on forest 
regeneration in Fagus crenata
Fagus crenata is one of the characteristic tree species that produces 
a large amount of flowers and seeds every few years. Environmental 
factors, such as temperature and nutrient content, play a role in this 
intermittent reproduction mechanism, but it is not clear how seed pro-
duction will be affected by recent climate change. Seed production is 
not only an important factor underpinning forest regeneration, but it 
also provides food for the diverse organisms that survive within forest 
ecosystems. We are attempting to clarify how this intermittent repro-
duction contributes to seedling regeneration through analysis based 
on long-term surveys.

Study on the mechanism of environmental flower sex 
determination in plants and its adaptive significance
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