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Coevolution, biological diversity and the internationalization
of Japanese ecology and evolution

David Hembry

The Kawakita Lab on Hateruma Island, Okinawa Prefecture,
December 2012. Photo: Erica Newman

I'm delighted to have been able to return
to the Center for Ecological Research and to
have worked here in the Kawakita Laboratory
as a postdoc supported by JSPS and the US
National Science Foundation. In my research, |
am interested in understanding the mechanisms
of diversification in coevolving interactions. This
is one of the major problems in evolutionary
biology, and mutualistic interactions between
leafflower plants (Phyllanthaceae: Phyllanthus
s. |.) and leafflower moths (Lepidoptera:
Epicephala) offer an ideal system to examine
these questions. At the CER I've continued
work | initiated as a PhD student on the
co-radiation of Glochidion trees and their
pollinating leafflower moths on oceanic islands
in the Society Archipelago (French Polynesia,
South Pacific). As a PhD student, | discovered
that in several cases, what appears to be a
single species of Epicephala pollinates multiple,
morphologically distinct species of Glochidion
within a single island in the Societies. Because
brood-pollination mutualisms tend to be
extremely specialized, this finding suggests a
mechanism for diversification: plants initially
diversify along geographic or ecological
gradients, after which a “generalist” moth
species then speciates in association with
different host plant taxa. In this work | am
using two trios of interacting plant and moth

species on the islands of Tahiti and Mo’orea.
My work here at the CER, which | will continue
when | move to the University of California,
Berkeley in November 2014, seeks to ask if
population differentiation and differences in
gene expression are associated with the use of
different host plant species. Additionally, | am
comparing interpopulation differences in gene
expression in Society Islands Epicephala with
interspecific differences in gene expression from
fully diverged Epicephala species in Japan. I've
been very fortunate to collaborate in this work
with, and be supported by, Atsushi Kawakita
here at the CER. I've also been helped by Issei
Ohshima at Kyoto Prefectural University and by
Tomoko Okamoto at the Forestry and Forest
Products Research Institute.

| want to thank Dr. Kawakita and the
members of the Kawakita Lab for all their
kind and generous support, this extraordinary
opportunity, and everything they have taught
me. This second time in Japan, I've also
learned an enormous amount about the natural
history of the Japanese archipelago, which is
in some ways so similar to, and yet so different
from, that of North America. | also want to give
a special thanks to the CER office and library
staff (particularly Yamamoto-san, Taya-san,
and Tokuda-san) for all their help, kindness,

and patience with my difficulties with Japanese-
language paperwork. | am eagerly looking
forward to my next visit, and the chance to
collaborate with my colleagues at the CER in
the future.

As many of you know, | previously studied
at the CER in 2003-2005 in the Ohgushi
Laboratory. I've been very happy to return
to the CER, and in doing so, rekindle old
friendships and make new ones. I've also been
happy to see the changes that have taken
place at the CER over the past ten years. In
particular, the CER has become much more
international. The number of foreign visitors has
increased considerably, and more importantly,
the use of English at the CER and students’
English ability have increased dramatically.
As someone who has spent extensive time
both in the Japanese and American academic
systems, | believe, however, that improving
English ability and international exchange
of ideas are only half of what is important
for internationalization in Japanese science.
Foreign academic cultures are in some cases
extremely different from Japanese academic
culture. Some of these differences are worth
adopting in Japan; others are not. Japan, and
Japanese science, both have a long history of
skillfully and wisely adopting the best things
from foreign cultures while retaining the best
things from Japanese traditions. As the
largest concentration of ecologists anywhere in
Japan, young researchers at the CER have a
special responsibility. | encourage my young
colleagues in Japan to be observant of foreign
academic cultures and think clearly about what
aspects of these cultures should be adopted,
and which should not, in order to help promote
the best possible scientific research in Japan,
and for Japan to have the international impact
in ecology that it deserves.
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Does species range size have an evolutionary basis?

Joseph Bailey

Understanding the factors that determine a species range are critical for
predicting how a species may respond to climate change. While temperature
and precipitation are commonly implicated as the primary drivers of species
range size, recent work suggests that evolutionary history can impact
species range size through phylogenetic conservation of plant functional
traits such as plant productivity. For example, in Tasmanian Eucalypts,
species with large ranges are generally more productive and thus bigger
than species with small ranges. Japanese willow’s provide a model system

. BV —DEBEE — EEHTA TS U —

to address the generality of the results found in the Tasmanian
Eucalypts. There are around 30 species that fall within a
variety of phylogenetic clades. They occupy a diverse array of
habitats and nearly half are endemic to Japan.

As a visiting Professor at the Center of Ecology, Kyoto
University and with the help of Professor Ohgushi and past
and present members of his lab group, | collected many of
these willows, measured functional plant traits, and hope to
grow these plants in order to understand how evolutionary
history can impact species range size. The results of these
data have the potential to influence how we think about
the consequences of climate change at the population,
community and ecosystem level.
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Biodiversity-driven Nutrient Cycling in Social-ecological Systems:
New Measures of Ecosystem Health
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