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Greetings

We at the Commemorative Foundation for the International Garden and Greenery Exposition, Osaka, Japan 1990, are
truly delighted to report that all of the 2016 (24th) International Cosmos Prize award events were successfully completed,
thanks to your support and cooperation.

This year’s laureate of the International Cosmos Prize is Dr. Kunio Iwatsuki. He has been pursing biology not only by
conducting analytical research on single species of organisms, but also working to elucidate various life forms living on the
earth in an integrated manner, with a particular focus on their mutual relationships. Through his commitment to his research,
Dr. Iwatsuki has made a tremendous contribution to plant systematics, which is his field of specialization, as well as to the
preservation of biological diversity mainly in Asia.

We would like to sincerely congratulate Dr. Iwatsuki on winning the Prize and offer him our fondest wishes for his further
success and good health in the future.

This document summarizes our foundation’s overall activities, primarily those relating to the 2016 International Cosmos
Prize award.

I hope that it will help to extend your understanding of the motivation for and the purpose of the International Cosmos
Prize.

I would like to end this brief message by reiterating our profound gratitude to all those people from all quarters, who have

cooperated us so generously in various ways, thereby enabling us to successfully present the 2016 International Cosmos Prize.

Takashi Imai Chairperson
The Commemorative Foundation for the International

Garden and Greenery Exposition, Osaka, Japan, 1990
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Prize Title

The International Cosmos Prize

Motive of the Prize

The International Cosmos Prize is an annual award presented by the Expo’90 Foundation. Its purpose is to honor those who have, through

their work, applied and realized the ideals which the Foundation strives to preserve.

Expo’90 was an event dedicated to the theme “The Harmonious Coexistence between Nature and Mankind”-how we as human beings can
truly respect and live in harmony with nature . The perspective sought throughout the exposition was one that grasped life on Earth in its total
context and stressed the need to understand our world as single interdependent entitiy.Exhibitors and organizers emphasized the need to chart

a correct course for Spaceship Earth.

Of vital importance for research conducted now and in the future is the need to understand the character of the interdependent relationship
among all living organisms and the earth. The answers, however, cannot fully be attained with analytical and reductive methods that have served

the mainstream of science to the present. The necessity for new paradigms formed through integrated and inclusive approaches has been realized.

The Commemorative Foundation for Expo’90 realizes the importance of a holistic global perspective and wishes to extend its support to
those dedicated to this approach. Therefore, it has decided to reward the endeavors of researchers and scientists all over the world who have shown
their dedication in this respect, thus giving them the recognition they so greatly deserve. By so doing, not only are the ideals of the Foundation
upheld, but also it is hoped that a new tide of values is promoted and its fruits shared with all of mankind.

% Established at the 4th meeting of the board of directors on March 24th, 1993.
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Prize Objective

The theme of the International Garden and Greenery Exposition, or Expo’'90, held in Osaka, Japan was “The Harmonious Coexistence between
Nature and Mankind”. The international horticulture and garden exposition became a vehicle for exploring and giving substance to this theme.
The flowers and greenery became symbols of the mystery of life and appealed to all who attended that the dignity of Mother Earth be protected.
The Commemorative Foundation for Expo’90 has aspired to perpetuate this fundamental principle by establishing the International Cosmos

Prize for research and work accomplished in accordance with these concepts and themes.

% Established at the 4th meeting of the board of directors on March 24th, 1993.

Contents of the Prize

1. Focus and scope of research to be awarded

The prize will be awarded for research and work that has achieved excellence and is recognized as contributing to a significant understanding
of the relationships among living organisms, the interdependence of life and the global environment, and the common nature integrating these
interrelationships. It should be characterized by a global perspective which tries to illuminate the relationships between diverse phenomena, in

keeping with the concepts and principle of “The Harmonious Coexisetence between Nature and Mankind.”

The following points will be the standards by which the achievements will be evaluated.

(1) The body of achievements should show an inclusive and integrated methodology and approach, in contrast to analytic and reductive methodologies.
(2) The achievements must be based on a global perspective. If the focus is on a particular phenomenon or specific area, it must have universal
significance and applicability.

(3) The achievements should offer a long-term vision which leads to further developments, rather than solutions to limited problems.

2. Selection Process

The Cosmos Prize Committee will oversee the entire selection process and the Foundation Chairman will appoint the Screening Committee of
Experts which is responsible for the examination of the achievements by candidates recommended from Japan and overseas. Based on the selec-
tion of candidates by the Screening Committee of Experts, the Prize Committee will decide on the final recipient.

3. Eligibility

There will be no distinction made as to nationality, race, sex or creed. However, only living persons are eligible to receive the prize.

4.The Award

In principle one prize will be presented per year to an individual or a team. The prizewinner shall be awarded a commendation, a medallion and
a monetary prize of 40 million yen.

5. Recognition

The prize will be awarded at a ceremony held each autumn.

6. Related Events

The recipient of the prize is asked to give a commemorative lecture and participate in a symposium held in his or her honor.

International Cosmos Prize for 2016 9
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Dr. Kunio Iwatsuki (Age 82)
Professor Emeritus, The University of Tokyo

Director emeritus, Museum of Nature and Human Activities, Hyogo

Education

1957 Graduated from Department of Science, Kyoto University
1963 Completed Kyoto University Graduate School Doctorate
Course

1965 PhD in Science, Kyoto University

Employment

1972-1983 Professor, Faculty of Science, Kyoto University

1981-1995 Professor, Faculty of Science, The University of Tokyo

1983-1995 Director, Botanical Gardens, Faculty of Science, The
University of Tokyo

1995-2000 Professor, Faculty of Sciences, Rikkyo University

2000-2005 Professor, The Open University of Japan

2003-2013 Director, The Museum of Nature and Human Activities,
Hyogo

Honors

1994 The Japan Academy Duke of Edinburgh Award

2004 The Botanical Society of Japan (BS]) Fundamental Prize
2007 Person of Cultural Merit

2009 The Order of the Sacred Treasure, Gold and Silver Star
2010 Robert Allerton Award

2010 Life-time Achievement Award (International Pteridological

Society)
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Reasons for Awarding the Prize

Dr. Kunio Iwatsuki has conducted his research and education
by consistently taking the approach of holistically clarifying what
it means for life forms to be “alive.” While recognizing the need for
further promotion of analytical biology, including molecular biol-
ogy, which has seen dramatic development in recent years, Dr. Iwat-
suki has been studying the biology of diversity to elucidate various
life forms in an integrated manner since the 1960s. As such, while
continuing to collect information using morphology and other tra-
ditional methodologies, he has worked on the compilation of vari-
ous data on leaf development, reproduction, ecology and distribu-
tion, and fossils, in accordance with the development of biological
analytical techniques. Furthermore, by combining a variety of bio-
logical information discovered by other researchers, Dr. Iwatsuki has
worked on the integrated understanding of the relationship between
mutual independence among various organisms and mutual rela-
tions between organisms and the environment. The concept that all
living organisms on the earth collectively form a “spherophylon” (or
“life system”) as a unit of life has been elaborated based on the results
of these basic studies.

One specific example is his research on the phyletic evolution of
gymnosperms and ferns, which plays a key role in understanding
the evolution of terrestrial plants. This study—conducted by vir-
tually just a single research team—clarified their genealogical rela-
tionships for the first time in the world in the early 1990s by also
incorporating techniques of molecular phylogeny. These research
findings deepened understanding of the significance of the biology
of diversity among researchers even in other fields, greatly helping
the establishment of the biology of diversity as a scientific discipline.
Moreover, his attitude toward research, focusing on integrated per-
spectives, has proved particularly useful in fostering researchers of
later generations. The plant systematics laboratories of Kyoto Uni-
versity and the University of Tokyo, both of which were led by Dr.
Iwatsuki in the past, have produced a number of researchers. They
are currently active in the forefront of not only systematics but also

of other fields, which range very widely and include evolutionary

developmental biology, ecology, paleobotany and conservation biol-
ogy. Together with younger scientists who have received his guid-
ance, Dr. Iwatsuki has made an extremely significant contribution
to promoting the biology of diversity.

Meanwhile, he has steadily conducted fieldwork primarily in the
Southeast Asian region, to clarify the diversity of plant species. Dr.
Iwatsuki has also significantly contributed to scientific administra-
tion by conducting overseas academic surveys as part of internation-
al joint study programs. At the same time, he has been willing to
accept international students from Asian countries. Even after these
students earned their degrees and returned home, he has continued
to provide support for them through joint research. It is encouraging
to see his ex-students now actively working while taking the initia-
tive in international research projects to figure out the biodiversity
within their own countries.

In addition, based on the accomplishments of his biodiversity
studies, he has greatly helped advance the preservation of wild
plants. He has been a strong advocate of the importance of the role
played by botanical gardens, which can make a wide range of contri-
butions, from basic research on plant diversity to actual plant con-
servation practices. Worthy of special note is that when he served
as President of the International Association of Botanic Gardens,
he established its Asian Division, achieving success in building a
network of botanical gardens in Asia.

As stated above, while continuing to explore biodiversity in an
integrated manner, Dr. Kunio Iwatsuki has made a tremendous
contribution to biodiversity preservation mainly in Asia. His out-
standing accomplishments have made him truly deserving of being
a laureate of the International Cosmos Prize, which upholds the ba-

sic principle of The Harmonious Coexistence between Nature and

Mankind.
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Selection Process

1. Call for recommendations
The Screening Committee of Experts issued a call for recommen-

dations by letter in February, 2016 and received 48 nominations by
the deadline of April 15, 2016.

2. Number of Nominations for Screening

133 nominations (from 29 countries)
<Breakdown by Year>

Candidates since 2014: 40, candidates since 2015: 45, candi-
dates since 2016: 48

Total 133 (from 29 countries)
<Breakdown by country>
The United States (33), Japan (28), The United Kingdom (13),
France (8), Australia (8), Brazil (5), Sweden (5), Malaysia (3), Ger-
many (3), Belgium (2), Canada (2), Trinidad and Tobago (2), Chile
(2), Thailand (2), Russia (2), Switzerland (2), Sri Lanka (1), Taiwan
(1), Nepal (1), Indonesia (1), Norway (1), Netherlands (1), Hong
Kong (1), Kenya (1), South Africa (1), Czech (1), Burkina Faso (1),
Palau (1), Uruguay (1)

3. Meetings of the Screening Committee of Experts
First Meeting May 14, 2016 (Kyoto)
Selected 14 semifinalists from 133 candidates
Second Meeting May 24, 2016 (Tokyo)

Selected 5 candidates for final screening

4. The joint meeting of the Cosmos Prize committee
and the Screening Committee of Experts; The final
meeting of the Screening Committee of Experts

Both meetings were held on June 22 in Tokyo. The report from
the Screening Committee of Experts was produced on the selection
process and the members of the two committees had an opportunity
to exchange opinions concerning the final 5 nominees. After that,
the final nominee was selected at the third meeting of the Screening

Committee of Experts.

5. The Cosmos Prize Committee.

The Cosmos Prize Committee met on the same day and after
careful deliberation on the recommendation submitted by the
Screening Committee of Experts, selected Dr. Kunio Iwatsuki as the

final nominee of this year's International Cosmos Prize.

6. The Board of Directors of the Expo’90 Foundation
The board of directors of the Expo’90 Foundation held the meet-

ing on July 20 and after careful deliberation on the report submitted

by the Cosmos Prize Committee, selected Dr. Kunio Iwatsuki as the

winner of this year’s International Cosmos Prize.

International Cosmos Prize for 2016 15
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Researchers trained in the laboratory of Dr. Iwatsuki have now
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ary developmental biology, ecology, paleobotany, and conserva-
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Contribution to the conservation of wild plants in Asia
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* Dr. Iwatsuki has led academic researches outside of Japan as
joint international studies. He conducted on-site researches in
Southeast Asia (Thailand, Laos, Vietnam, Malaysia, Philip-
pines, and Indonesia), Nepal, China, as well as Oceania and
South America.

* He has emphasized the importance of botanical gardens which
can widely contribute to various activities including basic re-
searches on biodiversity and actual conservation of plants. He
established the Asian Division while working as the representa-
tive of International Association of Botanic Gardens. He suc-
cessfully built the network of botanical gardens in Asia and has

greatly contributed to the conservation of wild plants.

FLORA OF

THAILAND
- @ Plont
Con"s“.e__‘[f\_(dtioh

in Japan |

A

VOLUME 111
¥ A4 Oy TR 3 5 Sk COPLIODBRICF L7z THARDK
FLORA OF THAILAND | Literature RG] 12DV TOWET

« Lo »
on the flora of ferns in Thailand “Flora of Plant Conservation in Japan”, the report

Thailand” that Dr. Iwatsuki complied for COP10

tILE (Y FAYT) TOHFEKMOKEIZEZ S Y 5O

Survey of ferns growing on the bottom of a spring on Seram Island (Indonesia)
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On Receiving the International Cosmos Prize

I am extremely honored to have been selected as the recipient of
the 24th International Cosmos Prize.

The International Cosmos Prize has as its basic principle “The
Harmonious Coexistence between Nature and Mankind.” To em-
body this concept, the Prize recognizes the necessity for scientific
paradigms formed through integrated and inclusive approaches. The
prize is expected to contribute to the promotion of holistic global
perspectives.

My research into plant diversity focuses on the interrelationships
between various living species. The history of diversification that life
forms have undergone since they first came into existence on the
earth tells us that all organisms share one and the same life. With
this recognition, by tracing the hierarchy of biodiversity, I study the
way plant species live their lives.

To obtain the entire picture of diverse organisms, we need to
integrate different studies through a variety of analytical methods. I
regret that I have only made a small contribution to this approach,
through the individual facts that I have clarified so far. T also feel
that, however, through my experience in heading laboratories, I
have been able to achieve some positive results in problem-solving,
thanks to the cooperation of my excellent colleagues and other re-
searchers in Japan and abroad, who have worked with me to discover
previously unknown facts.

Moreover, based on the tracing of these concrete facts, I con-
tinue to consider how to elaborate an integrated approach to the
understanding of life. Although some of the results have already
been made public, they have not yet come up for extensive discus-
sion, with only a handful of experts having a full understanding of
them. To help shape a better future for the earth and humanity, I
will spend the rest of my life continuing to advance my activities
to deepen the understanding of greenery, which is a symbol of life.

On the basis of my research into the diversity of plant colo-
nies that I have intensively pursued, I have proposed the concept of

“spherophylon” (or “life system”), which facilitates the understand-

ing of biodiversity as a substantial being. I also explore how integra-
tive study can promote understanding of the life of plants around
us, by studying the way they live; for example, some plants have
abandoned sexual reproduction in the course of evolution. In so do-
ing, I seek to use my achievements in this specialized field to pro-
mote understanding among the general public. In this connection,
I have often presented the serious problems facing the environment
by modeling biodiversity using endangered species.

I am truly grateful to have been able to receive such high regard
for my activities, which began with botany. On this noble occasion,
I reaffirm my motivation to remain committed to helping resolve
challenges that we have not yet overcome.

Thank you very much.

Kunio Iwatsuki
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Summary of the Ceremony Proceedings

The Award Ceremony for the 2016 (24th) International Cos-
mos Prize was held at Izumi Hall, Chuo-ku, Osaka City, on No-
vember 8th, 2016.

Some 420 participants attended the event, including distin-
guished guests from Japan and abroad. At 3:00 p.m., the Ceremony
commenced with to the majestic strains of pipe organ music.

Dr. Tadamitsu Kishimoto as Chairperson of the International
Cosmos Prize Committee and Dr. Kazuhiko Takeuchi as Chairper-
son of the Screening Committee of Experts accompanied by a repre-
sentative of the host, and introduced the members of their respective
committees.

The guests of honor took the platform and were introduced
to the audience. They included Mr. Yoshinori Suzuki, Councillor,
Deputy Director-General for Agricultural Production and Market-
ing Promotion, Agricultural Production Bureau, Minister's Secre-
tariat, Ministry of Agriculture, Forestry and Fisheries (on behalf of
Minister, MAFF), Mr. Yoshiaki Nagino, Deputy Director-General,
City and Regional Development Bureau, Ministry of Land, Infra-
structure, Transport and Tourism (on behalf of Minister, MLIT),
Mr. Hiroyuki Takeuchi, Vive Governor, Osaka Prefectural Govern-
ment (on behalf of Governor, Osaka Prefecture), Masatoshi Ueda,
Director General for Public Works Bureau and Concurrently Serves
as Director General for Economic Strategy Bureau, City of Osaka
(on behalf of Mayor, Osaka City). Expo’90 Foundation President
Kazuo Sumi delivered an address on behalf of the host organization.

Dr. Tadamitsu Kishimoto as Chairperson of the International
Cosmos Prize Committee, described the prizewinner selection pro-
cess. Then, Dr. Kunio Iwatsuki, the 2016 Cosmos Prizewinner, took
the platform. Chairperson Kishimoto outlined the reasons for the
Award. Dr. Kunio Iwatsuki was awarded a commendation, a supple-
mentary prize and a medallion by Expo’90 Foundation President,
Mr. Kazuo Sumi.

On behalf of the guests, master of ceremony read a congratula-
tory message from Prime Minister Shinzo Abe.

Then introductory images of the prizewinner were presented on
the screen. Dr. Kunio Iwatsuki delivered the prizewinner’s address.

The ceremony concluded with celebratory musical performanc-
es by a violinist, Lina Matsuda and The Kansai Philharmonic Or-
chestra.



AR Program
15:00 | pA%& 15:00 | Commencement
RJGR o fRHE T Moderator: Ms. Junko Oda
INA T FIIT Y e Frf  EF Pipe Organist: Ms. Seiko Katagiri
HEZAROEREZEYEMEZROMT Introduction of the Committee Members
FAE - RERST Introduction of the Host and the Special Guests
ERERE Official Greetings
PR oo 1 LIS Mr. Kazuo Sumi, Foundation President
BREEHEOZEE ORI Reasons for the Award and Introduction of the Prize Winner
BE s A B= Dr. Tadamitsu Kishimoto,
ZEBEANY s M Y Prize Committee Chairperson
Entrance of the Prize Winner
Dr. Kunio Iwatsuki
RE Presentation of the Award:
HIX. BHE&HE. Ay VEE Commendation and Monetary Prize, Medal
FRR oo il ik Mr. Kazuo Sumi, Foundation President
PLEE Congratulatory message
[ lEE e N SR R E5= Mr. Shinzo Abe, Prime Minister (read by the host)
EX =) Introduction Video of the Prize Winner
ZHAWGR A Lecture by the Prize Winner
BB = Y L Dr. Kunio Iwatsuki
16 : 15 | PUAEZ 16:15 | Commemorative Music Performance
RN Program
E=Y 7N TARVT 4 AL MEITHR= KN Wolfgang Amadeus Mozart : Divertimento No. 17 In
K3348E3HE X Xy b D Major, K. 334: III. Menuetto
IVH— (FEih I EEE) - o Edward Elgar: Salut d'Amour (Arranged by Hajime
w4y —=1 (fih)NLEEE) - Y rya s X Kawakami)
BYTA I TFYNT T a Tomaso Antonio Vitali: Chaconne (Arranged by Ha-
<A (N REE) ¢ & 4 2 olERE jime Kawakami)
Y59 —5 G EEE) - o4 T4 RN T B Vittorio Monti: Csdrdds
HREH Jules Massenet: Méditation (Thais) (Arranged by Ha-
TF AT e WHE g jime Kawakami)
BEVE 7 4 WN—F = —F i EH] Pablo de Sarasate: Zigeunerweisen (Arranged by Ha-
jime Kawakami)
Performers
Lina Matsuda: Violin
The Kansai Philharmonic Orchestra
17:00 | B 17:00 | Conclusion
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Greetings from the Chairperson

First of all, I would like to convey our deepest sympathy to all
those affected by the Kumamoto Earthquake that struck the Kyushu
region of Japan in April this year, the flooding that hit northern Ja-
pan this summer, and the recent earthquake that occurred in central
Tottori Prefecture. I offer my fervent wish for the earliest possible
recovery of the disaster-stricken areas.

The International Cosmos Prize was established in 1992 in order
to carry on and further develop the concept of The Harmonious
Coexistence between Nature and Mankind. We are pleased that the
Prize, now in its 24th year, has been able to continue for so long, and
we owe this to all of you present here today and to the many others
who have provided us with generous support and cooperation over
the years. I would like to take this opportunity to extend our deep
gratitude for their many contributions.

This year’s International Cosmos Prize winner is Dr. Kunio
Iwatsuki, who becomes the first Japanese recipient in 21 years since
Dr. Tatsuo Kira received the 3rd prize.

In his pursuit of biology, Dr. Kunio Iwatsuki has not only
conducted analytical research addressing a single species, but also
worked to clarify various life forms in an integrated manner, focus-
ing on the mutual relationships among diverse life forms existing on
the earth. By promoting these studies, he has made a tremendous

contribution to the development of systematic botany, which is his

field of specialization, as well as to biodiversity conservation, primar-
ily in Asia.

His accomplishments are fully in line with the objective of the
International Cosmos Prize, which honors individuals and organiza-
tions who have achieved outstanding research and work through an
inclusive and integrated methodology based on a global perspective.
Today, with numerous species on the earth in danger of extinction,
his research findings offer many suggestions and provide guidelines
for the direction we humans should take in the future.

We would like to cordially congratulate Dr. Iwatsuki on his win-
ning the Prize, and express our sincere appreciation to the members
engaged in the recipient selection process, and all others who have
afforded such generous cooperation.

Next year will mark the 25th anniversary of the inauguration of
the International Cosmos Prize. Through this prize, we at the Expo
'90 Foundation remain committed to making further contributions
to the international community. We would like to ask for your con-

tinued support and guidance in this endeavor.

Kazuo Sumi, President

The Commemorative Foundation for the International Garden
and Greenery Exposition, Osaka, Japan, 1990

November 8, 2016
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Reasons for Awarding the Prize and Introduction of the Prizewinner

I'm Tadamitsu Kishimoto, Chairperson of International Cos-
mos Prize Committee. I would like to outline the reasons for award-
ing the prize and introduction of the prizewinner.

Dr. Kunio Iwatsuki has conducted his research and education
by consistently taking the approach of holistically clarifying what
it means for life forms to be “alive.” While recognizing the need for
further promotion of analytical biology, including molecular biol-
ogy, which has seen dramatic development in recent years, Dr. Iwat-
suki has been studying the biology of diversity to elucidate various
life forms in an integrated manner since the 1960s. As such, while
continuing to collect information using morphology and other tra-
ditional methodologies, he has worked on the compilation of vari-
ous data on leaf development, reproduction, ecology and distribu-
tion, and fossils, in accordance with the development of biological
analytical techniques. Furthermore, by combining a variety of bio-
logical information discovered by other researchers, Dr. Iwatsuki has
worked on the integrated understanding of the relationship between
mutual independence among various organisms and mutual rela-
tions between organisms and the environment. The concept that all
living organisms on the earth collectively form a “spherophylon” (or
“life system”) as a unit of life has been elaborated based on the results
of these basic studies.

One specific example is his research on the phyletic evolution
of gymnosperms and ferns, which plays a key role in understanding
the evolution of terrestrial plants. This study—conducted by vir-
tually just a single research team—clarified their genealogical rela-
tionships for the first time in the world in the early 1990s by also
incorporating techniques of molecular phylogeny. These research
findings deepened understanding of the significance of the biology
of diversity among researchers even in other fields, greatly helping
the establishment of the biology of diversity as a scientific discipline.
Moreover, his attitude toward research, focusing on integrated per-
spectives, has proved particularly useful in fostering researchers of
later generations. The plant systematics laboratories of Kyoto Uni-
versity and the University of Tokyo, both of which were led by Dr.
Iwatsuki in the past, have produced a number of researchers. They

are currently active in the forefront of not only systematics but also

of other fields, which range very widely and include evolutionary
developmental biology, ecology, paleobotany and conservation biol-
ogy. Together with younger scientists who have received his guid-
ance, Dr. Iwatsuki has made an extremely significant contribution to
promoting the biology of diversity.

Meanwhile, he has steadily conducted fieldwork primarily in
the Southeast Asian region, to clarify the diversity of plant species.
Dr. Iwatsuki has also significantly contributed to scientific adminis-
tration by conducting overseas academic surveys as part of interna-
tional joint study programs. At the same time, he has been willing to
accept international students from Asian countries. Even after these
students earned their degrees and returned home, he has continued
to provide support for them through joint research. It is encouraging
to see his ex-students now actively working while taking the initia-
tive in international research projects to figure out the biodiversity
within their own countries.

In addition, based on the accomplishments of his biodiver-
sity studies, he has greatly helped advance the preservation of wild
plants. He has been a strong advocate of the importance of the role
played by botanical gardens, which can make a wide range of contri-
butions, from basic research on plant diversity to actual plant con-
servation practices. Worthy of special note is that when he served
as President of the International Association of Botanic Gardens,
he established its Asian Division, achieving success in building a
network of botanical gardens in Asia.

As stated above, while continuing to explore biodiversity in
an integrated manner, Dr. Kunio Iwatsuki has made a tremendous
contribution to biodiversity preservation mainly in Asia. His out-
standing accomplishments have made him truly deserving of being
a laureate of the International Cosmos Prize, which upholds the ba-

sic principle of The Harmonious Coexistence between Nature and

Mankind.
Tadamitsu Kishimoto, Chairperson

International Cosmos Prize Committee
November 8, 2016
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Prime Minister’s Congratulatory Address

I would like to extend my heartiest congratulations on the aus-
picious occasion of today’s award ceremony for the 2016 Interna-
tional Cosmos Prize.

The basic principle of the International Cosmos Prize is “The
Harmonious Coexistence between Nature and Mankind.” The Prize
is intended to honor outstanding research and academic activities
that are recognized as contributing to the development of this prin-
ciple, and to a significant understanding of the relationships among
living organisms as well as the common nature integrating these in-
ter-relationships, from a global perspective. In the present age when
we are confronted with many global environmental challenges, the
International Cosmos Prize, which helps spread and deepen these
activities, is of extreme significance.

This year’s prizewinner, Dr. Kunio Iwatsuki, has clarified that
evolution of an organism is the result of its interaction with other
organisms and the environment, based on his research into diversity

of plant populations. He has also devoted his energies to fostering

the next generation of researchers. His laboratories have produced
many scientists who are now active in the front line of various fields
around the world.

Dr. Iwatsuki has proposed the concept that all living organisms
on the earth collectively form a “spherophylon” as a unit of life. This
concept makes us humans profoundly aware of the importance of
living in harmony with other various life forms and nature on the
earth.

I would like to express my sincere respect for his great contri-
butions and warmly congratulate him on winning this prestigious
prize.

In conclusion, allow me to convey my very best wishes for the

good health and well-being of all of you here at this ceremony today.
Shinzo Abe, Prime Minister of Japan

(read by the host)
November 8, 2016
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From right: Mr. Yoshinori Suzuki, Councillor, Deputy Director-General for Agricultural Production and
Marketing Promotion, Agricultural Production Bureau, Minister's Secretariat, Ministry of Agriculture,
Forestry and Fisheries, Mr. Yoshiaki Nagino, Deputy Director-General, City and Regional Development
Bureau, Ministry of Land, Infrastructure, Transport and Tourism, Mr. Hiroyuki Takeuchi, Vive Governor,
Osaka Prefectural Government, Masatoshi Ueda, Director General for Public Works Bureau and
Concurrently Serves as Director General for Economic Strategy Bureau, City of Osaka

HRECHLBEREEMBETCRIABRBER
Mr.Sumi, President of the Foundation, presents the commendation and monetary prize to Dr. lwatsuki

EEL. ABREER
Dr. Iwatsuki, Mr. Sumi, President of the Foundation
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From left: Dr. Tadamitsu Kishimoto, Chairperson of the International Cosmos Prize Committee, Dr.
Kazuhiko Takeuchi, Chairperson of Screening Committee of Experts, Mr. Kazuo Sumi, President of
the Foundation
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Mr. Sumi, President of the Foundation, presents the medal to Dr. lwatsuki
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Dr. Iwatsuki delivering the commemorative lecture
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Commendation and Medal
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The International Cosmos Prize medal is designed by Kiyoshi Awazu. Its
design motif is marcasite (white iron pyrite), a type of mineral used for
jewelry in the time of the Ancient Greeks. The medal’s radial shape resem-

bling a flower reflects the essence of nature’s providence.

Ribbon
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The ribbon is made of Nishijin-ori, an exquisite silk fabric from Kyoto.
This bluish purple ribbon—Dbluish purple having traditionally been con-
sidered to be a noble color in Japan—is lined with gold thread embroidery

on both sides.

Certificate of Commendation
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The certificate of commendation consists of an aluminum plate, which
enables beautiful rendering of characters and marks. This certificate fea-
tures an embossed gold-plated brass replica of the International Cosmos

Prize medal.

Medal case
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This medal case evokes the essence of Japanese culture. Its surface is fin-
ished with urushi lacquer by using Japan’s traditional craftsmanship, and
bears the prizewinner’s name embellished with sprinkled gold powder (the
maki-e technique). The inside of the case is made of natural cherry wood,

and is designed to house the medal and the certificate of commendation.
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The Commemorative Lecture
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The 2016 International Cosmos Prize commemorative lectures were
held at Daimaru Shinsaibashi Theater(Chuo-ku, Osaka) on November
14, and at Yasuda Auditorium, The University of Tokyo(Bunkyoku,
Tokyo) on November 21.

Prize recipient, Dr. Iwatsuki delivered commemorative lectures
themed “Living as an element of biodiversity”.

At Osaka, Dr. Iwatsuki had a discussion with Mr. Tetsuji Ida and at
Tokyo, Dr. Iwatsuki had a discussion with Ms. Hiroko Kuniya and Dr.
Dedy Darnaedi.

At both Tokyo and Osaka, there were active Q&A sessions.

(1) Lecture meeting in Osaka

Time and date: Monday, November 14

Place: Daimaru Shinsaibashi Theater, (Chuo-ku, Osaka)

Attendance: 200

(72 students and teachers from Miyakojima Technical Senior High

School, and 128 participants in general)

Presentation:
Dr. Michio Imafuku (Vice- Chairperson, International Cosmos Prize
Screening Committee of Experts / Professor Emeritus, Kyoto Uni-
versity)

Commemorative Lecture: “Living as an element of biodiversity”
Dr. Kunio Iwatsuki

Discussion:
M. Tetsuji Ida (Senior Staff Reporter:Science News Desk Environ-
ment, Energy & Development) with Dr. Kunio Iwatsuki

(2) Lecture meeting in Tokyo

Time and date: Monday, November 21

Place: Yasuda Auditorium, The University of Tokyo (Bunkyo-ku, Tokyo)

Attendance: 800

(440students and teachers from Tokyo Metropolitan High Schools ,

and 360 participants in general)

Presentation:
Dr. Kazuhiko Takeuchi (Chairperson, International Cosmos Prize
Screening Committee of Experts / Director and Professor, Integrated
Research System for Sustainability Science (IR35), University of To-
kyo)

Commemorative Lecture:“Living as an element of biodiversity”.
Dr. Kunio Iwatsuki

Discussion:
Ms. Hiroko Kuniya (Newscaster), Dr. Dedy Darnaedi (Professor,
Indonesian Institute of Sciences) with Dr. Kunio Iwatsuki
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Nature (”Merriam-Webster‘s Learner’s Dictionary”)

1) the physical world and everything in it (such as plants, animals, mountains, oceans, stars,
etc.) that is not made by people

2) the natural forces that control what happens in the world

3) the way that a person or animal behaves : the character or personality of a person or
animal
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The Commemorative Lecture

Living as an element of biodiversity

Prologue

I would like to express my heartfelt gratitude to all
those involved in screening for the International Cos-
mos Prize for giving me the honor of receiving this prize.

I have been given the opportunity to deliver a com-
memorative lecture, and, in developing its structure, I
considered how I could confirm the principle of this
prize. Because I myself have been involved in screening
and other procedures for various prizes, I can't help be-
ing always conscious of what kind of achievement de-
serves a prize. Therefore, I would like to take this oppor-
tunity of the commemorative lecture today to discuss
what the International Cosmos Prize is, while reexam-
ining whether my research achievements conform to

the principle of the International Cosmos Prize, from a

e Commemorative Lect
2016 International Cosmos Prize

The Lif_e_,.ef Biodiversity

- Kunio lwatsuki

Typical landscape of satoyama: Kurokawa, Hyogo Prefecture

prizewinner’s viewpoint.

An academic prize in general is awarded for academ-
ic work with outstanding achievements in the specific
field on which the prize focuses. When the field of fo-
cus is clearly designated, it is generally not so difficult
to evaluate the level of excellence each body of aca-
demic work has. The International Cosmos Prize is, by
contrast, intended to reward academic achievements
that have contributed in any field to the development
of the principle embraced by the Prize, without desig-
nating a specific research field of focus.

The International Cosmos Prize declares that it will
be awarded for: (1) research work that contributes to
the formation and development of the principle of
“The Harmonious Coexistence between Nature and
Mankind,” (2) research work that shows an inclusive
and integrated methodology and approach, which are
necessary for the abovementioned purpose, rather than
relying only on analytic and reductive methodologies,
and (3) research work that offers a long-term vision,
based on a global perspective. Although few people
would deny the importance of these points, they are
very abstract and less clear, compared with the con-

cepts of other prizes that are intended to clearly con-
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firm the excellence of achievements of a body of aca-
demic work in a specific field of focus. This is because
the recent progress of segmentalization of scientific
fields, in particular, has further complicated the pro-
cess of evaluating not only achievements in a specific
field but also the principle and methodology behind
them. It is not unusual for a screening committee of
an academic prize focusing on a wider field to have
conflicting views in the final process of selecting one
prizewinner, because comparing bodies of work on dif-

ferent subjects is very difficult.

2016 International Cosmos Prize: Harmonious Co-existence between Nature and Mankind

Contents of the Prize
The prize will be awarded for research and work that
has achieved excellence and is recognized as contri-
buting to a significant understanding of the relation-
ships among living organisms, the interdependence

of life and the global envirenment, and the common

nature integratingthieselipnezela . It should
be characterizediioyacRelloleEIl p@rgﬁé Glivie which tries
to illuminate thielrelcie s stoc

phenomenfa, in keeping withithe concepts and
principle of “The Harmonious Co-Existence between
Nature and Mankind.” »

Harmonious coexistence between nature and
mankind

It is said that the phrase “The Harmonious Coexis-
tence between Nature and Mankind” has been popu-
larized widely in Japan since the International Garden
and Greenery Exposition, Osaka, held in 1990, pre-

sented this phrase as its theme. However, we should
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not disregard the historical fact behind this phenom-
enon that the 1990s required the use of this phrase as
a necessity.

By the way, the phrase “The Harmonious Coex-
istence between Nature and Mankind,” or “Hiro to
shizen no kyosei” in Japanese, does not require special
explanation for Japanese speakers to have a shared un-
derstanding of what it means. However, attempting to
explain what it means in an international setting leads

us to face a serious challenge.

The Commemorative Lecture, 2016 International Cosmos Prize

Harmonious coexistence between nature and mankind
expression in English and Japanese
‘kyosei’ in Japanese means ‘symbiosis’ as a biological term
as well as something like ‘living together’ or harmonious
coexistence
symbiosis: relationship between two species -- nature is
not ‘a species’ — ‘harmonious coexistence’ is not symbiosis
Mankind, an element of biodiversity, live in harmonious
coexistence with nature
‘kyosei’ in Japanese has a concept of ‘harmonious coexis-
tence’ with the other organisms, forming a life of biodiver-
sity or spherophylon — ‘kyosei’ has a concept of inseparable
relationship with the other organisms

Consult a Japanese-English dictionary for the word
“kyosei,” and you will find only “symbiosis,” a techni-
cal term in biology, as its English equivalent, if your
dictionary is an abridged one for everyday use. So, to
make sure, look up the Japanese word in a Japanese
dictionary too, and you will find two meanings of the
word, one for general use, the other as a technical term
in biology. Japanese dictionaries say that the meaning

of the word “kyosei” for general use is “tomo ni ikiru,”
94 g



or “living together,” and some dictionaries mention
another reading of the same kanji compound, “tomoi-
ki,” with this meaning, which is originally a Buddhist
term and has been popularized.

The word “kyosei” in the meaning of “zomoiki)
however, is ignored in some Japanese-English diction-
aries. Abridged Japanese-English dictionaries have only
“symbiosis” as an English equivalent for “kyosei.”

This does not mean that such dictionaries are incor-
rect, but that European languages have no equivalent
for the Japanese word “kyosei” in the meaning of “ro-
moiki.” Since a word signifies a notion, it is natural that
there is no equivalent for “kyosei” in the meaning of
“tomoiki” in regions where there is no notion of that.

However, we should not be content with selfsatisfac-
tion, of course, and we need to share the basic prin-
ciples of Japan-based initiatives that require interna-
tional recognition, such as the International Cosmos
Prize, with the rest of the world. So the prize uses the
phrase “harmonious coexistence between nature and
mankind” as the English translation of “Hito to shizen
no kyosei” to explain its principle. The Japanese word
“kyosei” is translated as “harmonious coexistence” here.
To make sure again, consult an English-Japanese dic-
tionary for “coexistence,” and you will find “kyozon,”
which means just “existing together.” Remember that
dictionaries of biology and the like say that the mere
state of “kyozon,” or existing together in one place, is

. <« ) . .
not viewed as “kyosei,” or symbiosis.

I am sorry to take such a long time to explain these
words, but the word “kyosei” in the principle of this
prize has a meaning close to the Japanese notion of
“tomoiki.” “Tomoiki,” or “living harmoniously togeth-
er,” with all things in the natural world is possible if
you think that mankind is an element of nature, from
the traditional Japanese perspective, which believes
that everything in the natural world is home to kami
(which signifies a notion close to that of “deity,” rather
than that of “god,” which you may easily find as the
equivalent for “kami” in an abridged Japanese-English
dictionary). On the other hand, living harmoniously
together with nature may be beyond understanding if
you view all things in the natural world as resources to
be exploited by mankind, the lord of all creation. I will
stop here scrutinizing semantic problems, which is not
my main point today, but I wanted to briefly mention

the background behind the word “Ayoses.”

What the act of integrating sciences is: from
the example of the speciation of ferns that
abandoned sexual reproduction

While the notion “harmonious coexistence between
nature and mankind” is based on a traditional Japanese
way of living, which may help you understand other
Japanese notions, including “mottainai” (a negative
feeling for waste based on gratitude for nature), I will
not go more deeply into this today due to the limited

time. Let’s turn our eyes to the question as to why the
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International Cosmos Prize’ s ambition to explore such
harmonious coexistence in scientific ways requires the
prize to emphasize another concept, “research work
that shows an inclusive and integrated methodology
and approach, in contrast to analytic and reductive
methodologies.”

Among the people who greatly inspired the estab-
lishment of the International Cosmos Prize is the late
Dr. Tadao Umesao, the first director-general of the Na-
tional Museum of Ethnology. He keenly observed that
there are two kinds of sciences, one with a deep vision
and one with a broad vision, and maintained that such
disciplines as cultural anthropology aim to be a science
with a broad vision, which accumulates a wide range of
facts by repeatedly conducting fieldwork. As a scholar
who began his scientific career as a graduate student
in animal ecology and then broadened his scope of re-
search, Dr. Umesao had plenty of ideas based on tradi-
tional natural history from the beginning of his career.

While the science with a wide vision that Dr. Umes-
ao pursued was aimed at purely accumulating a wide
range of facts, I believe that natural science requires
us to accumulate a wide range of findings revealed
through analytic methods based on a deep vision.
When we examine individual things and phenomena,
I think, we should place the highest priority on analy-
sis through methods of science with a deep vision. We
need not only to accumulate findings revealed through

such methods but also to explore interrelations among

50 International Cosmos Prize for 2016

such findings from a broad perspective to draw an
overall picture.

So, what does an inclusive and integrated method-
ology of scientific examination enable us to reveal? I
would like to consider this question by taking an ex-

ample from our research activities.

Asexual reproduction of ferns

First, let me remind you of the life cycle of ferns,
which I will use as an example. If you took biology as
an optional course in high school, you have already
learnt this. What we usually call a fern is an organ-
ism in the diploid sporophyte phase. Meiosis, or the
process of reduction division, in this plant organism
results in haploid spores. (Since numerous spores are
produced, this process is called asexual reproduction.)
Spores germinate in favorable conditions, and form
haploid gametophytes (which of ordinary kinds of
ferns are called prothallia). Then, grown-up gameto-
phytes produce archegonia and antheridia, which pro-
duce gametes called egg cells and sperm, respectively.
A sperm fertilizes an egg cell, which means that sexual
reproduction occurs here. A fertilized egg segments to
form an embryo, which grows to be a sporophyte in
the following generation. Ferns thus alternate asexual
reproduction and sexual reproduction, and, since asex-
ual generations are diploid and sexual generations are
haploid, nuclear phases also alternate.

Textbooks show this summarized kind of descrip-



tion for the purpose of comparing the life cycle of
ferns with those of mosses and seed plants. However, it
has been revealed that some ferns, or more accurately,
nearly 10% of all ferns, apparently do not follow this
“rule” of their life cycle. Furthermore, in Japan in par-
ticular, it has been shown that as many as 15% of fern

species are “rebels” against this rule.
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The fern species that rebel against general rule of
life-cycle produce spores in a non-meiotic process, so
resulting spores are diploid ones. Instead of these, most
evolved fern species produce an archesporial cell in a
spore case, and the spore mother cell is divided into
16 spore mother cells through four times of somatic
cell division. And then, the 16 spore mother cells are
divided through meiosis, resulting in 64 spores in each
spore case.

By contrast, as for the fern species whose spore moth-
er cells produce diploid spores without going through

meiosis, the number of resulting spores in each spore
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case is 32. Knowledge of this fact enables you to eas-
ily infer which ones among all fern species around the
world produce haploid spores through meiosis, and
which ones produce diploid spores in a non-meiotic
process, using preserved specimens. Dr. Reiko Yoroi
and I jointly conducted a comparative study on repro-
duction types of Trichomanes minutum, which widely
spreads over the tropics in the Old World (Yoroi &
Iwatsuki, 1977). And, when I read a paper about the
findings from this study (Iwatsuki, 1979) at a tropical
botany symposium held in Arhus, Denmark, in 1988,
the skillfulness of the method we had used attracted
many attendees’ attention. Sir Ghilliean Prance, the
prizewinner of the first International Cosmos Prize,
and Dr. Peter Shaw Ashton, a 23rd Japan Prize Laure-
ate, both attended this symposium and gave me posi-
tive feedback.

This kind of method, nevertheless, leads us to just

infer the process of spore production and does not en-
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Research on apogamous ferns
Reiko Yoroi, Noriaki Murakami,
Lin Su-juan, Yasuyuki Watano,
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able us to accurately trace the process, so we are always
facing the risk of misunderstanding. Ferns that belong
to the Lindsaesceae family on which Dr. Lin Sujuan
conducted research have 32 spores in each spore case,
though these spores are haploid ones. By tracing the
process of spore formation, Dr. Lin proved that these
ferns are different from other species of ferns in the
process of cell divisions toward spore production, and
that there are four types of spore formation processes

for evolved fern species.

Diverse types of asexual reproduction

It was Dr. Noriaki Murakami who initiated a new
type of research using this approach with a wider per-
spective, when he started preparing for his compara-
tive biochemical research on the Aspleniaceae family
as his graduation research at a botanical garden of the
University of Tokyo in academic year 1981. He wanted

to learn how to treat samples through practical expe-
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rience, anticipating his graduate study in biochemis-
try, which he later completed under the late Professor
Shin’ichi Hatanaka.

There is a fern species now called Asplenium hon-
doensis Murakami & Hatanaka, or hobishida in Japa-
nese, which belongs to the Aspleniaceae family. Many
researchers had had difficulty comprehending intra-
species variation of this species, which was thought at
that time to be widely spread over the tropics in the
Old World. Although it had been shown that this spe-
cies included both an ordinary type based on sexual
reproduction and another type based on asexual repro-
duction, it had not been revealed how both types were
related to intraspecies variation. While some universi-
ties offer graduate study courses throughout the year,
the Department of Botany at the University of Tokyo
offered a graduation research course only in the second
semester. The second semester, which includes winter,
of universities in Japan does not suit botanical field-
work, so Dr. Murakami made a research of herbarium
work. As a result, he successfully proved that the sexu-
ally reproduced type and asexually reproduced type
belong to different species. This graduation research
was published as an academic paper after being slightly
revised (Murakami & Iwatsuki, 1983).

The study on hobishida did not end up only with
analysis for the purpose of knowing variations of this
species in Japan, but it led to a wider scope of research

on the relation between asexual reproduction and evo-



lution. We actively adopted methodologies of compar-
ative morphology and cytotaxonomy, as well as mo-
lecular phylogeny, which was barely becoming possible
technically at that time, to promote less advanced re-
search on the Aspleniaceae family, resulting in various
research achievements, including the determination of
the hobishida complex’s taxonomic positions and the
pursuit of affinities between allied species.

I also have the following personal memory. Although
Dr. Murakami collected living sticks of hobishida group
that inhabited the New World while he himself studied
in the U.S., we had yet to acquire an indigenous species
of Brazil (Asplenium laetum Swartz), which was deemed
as the only indigenous species of Brazil of this group at
that time. An international symposium for reviewing
research activities at botanical gardens was held in Rio
de Janeiro in the fall of 1992, avoiding the hustle and
bustle caused by the UN Conference on Environment
and Development held earlier in the summer of the
same year, and I also attended the symposium as an in-
vited keynote speaker, despite the long distance. I took
this special opportunity to visit a natural habitat of
this species with the cooperation of a botanical garden
in Rio, by extending my stay, and succeeded in bring
back living specimens of this species. While in-depth
analytic and reductive research sometimes requires not
only preserved specimens but also living ones, we col-
lected living specimens for all species in this study, and

successfully advanced our research through cultivating

them for a comparative purpose.

I said earlier today that ferns in Japan include spe-
cies whose sexual and asexual generations alternate
without involving the alternation of nuclear phases, by
a higher percentage than the worldwide average. To ex-
plore such issues, we compared a type that does not go
through sexual reproduction with other ordinary ferns.
We were able to find various interesting phenomena
concerning the evolution of species that produce spores
through a non-meiotic process, including research for
exploring the origin of Dryopreris yakusilvicola by Dr.
Dedy Darnaedi. Dr. Lin Sujuan proved that some or-

ganisms of the Dryopteris genus produce spores both

through meiotic and non-meiotic processes.

Origin of asexual reproduction
We traced evolutional processes of asexually repro-
duced types of various fern species by making good

use of analytical technologies available at that time. We
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still had a mountain of subjects yet to analyze based on
a deep vision, of course. And, the higher percentage of
asexually reproduced types of ferns in Japan was always
on my mind. The following story provides a possible
explanation for this higher percentage.

Although several terms, including apogamy, agama-
spory and apomixis, are used to indicate this type of
asexual reproduction, I will not go further into techni-
cal terms here. As far as we know, no specific exam-
ple of this type of asexual reproduction has ever been
discovered among epiphytic ferns. While Zrichomanes
minutum, a fern species which I mentioned earlier to-
day, sometimes grows on tree trunks, the types that
produce spores through a non-meiotic process often
form gemmae but grow on wet rocks and the like.

In the tropics, where numerous kinds of ferns grow,
there are diverse epiphytic fern species. I have never
collected numerical data on them, but I guess that,
only as to terrestrial species, asexually reproduced types
may account for at least two thirds of all fern species
that inhabit the tropics, based on comparisons with
fern species that grow in Japan. However, we have not
yet discovered the reason why this type of asexually re-
produced species does not evolve among epiphytic fern
species.

Totalized results of analyses of several genera and
species groups seem to provide a plausible reason for
inferring that this type of asexual reproduction origi-

nated multiple times in a genealogy, rather than that
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it originated only once in a genealogy and then spe-
ciation occurred. Apparently, we can infer that the
evolution that induces asexual reproduction results
from a relatively simple mutation, rather than from a
complicated process of speciation. It can be estimated
that speciation resulting from an accumulation of gene
mutations, even for sexually reproduced species that
evolve at a faster pace, ordinarily takes time of the or-
der of millions of years. Circumstantial evidence may
even enable us to infer that the evolution of this type
of asexual species originates from a mutation of a single
gene, in an extreme case.

Meanwhile, we have not yet revealed what process
sexual reproduction has evolved through in the world
of life, or the history of evolution of sexual reproduc-
tion. Since the evolution of sexual reproduction has
dramatically increased the pace of biological evolution,
it is natural that the evolution of the character of sexual
reproduction was a very important event in the history
of biological evolution. Nevertheless, we are just able
to roughly estimate that the evolution of sexual repro-
duction took place hundreds of millions of years ago,
and science has not yet revealed how it took place and
in what age.

It seems possible for us to presume the process of
evolution of sexual reproduction from the phenom-
enon of diverse reproductive cells found at the level of
algae. Comparing algal reproductive cells shows us that

spores are divided into homospores and heterospores,



which are again differentiated into macrospores (fe-
male spores) and microspores (male spores). Moreover,
gametes comprise homogametes (a conjugative pair of
gametes of similar form and size) and heterogametes (a
conjugative pair of gametes of different form and size,
or differentiated egg and sperm). This means that both
asexual and sexual phenomena exist in both asexual re-

production and sexual reproduction.
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While comparing various reproductive types of al-
gae, we sometimes find situations that may lead us to
infer that evolution may have induced originally simi-
lar spores or gametes (homospores or homogametes)
to be different (heterospores or heterogametes). Seed
plants actually have heterospores, and gametes that are
differentiated into egg cells and spermatids. As seen in
excessive degeneration of gametophytes, it seems that
the process of differentiation of reproductive cells has
greatly advanced in seed plants.

Since reproduction, whether sexual or asexual cur-

rently, may have originated with low diversity, we can
suppose that it was asexual at the beginning. Namely,
we can infer that reproduction originated only with
asexual reproduction, and that such reproductive cells
as spores, if any, were of homogeneous nature. And
then sexual reproduction evolved, though we have not
yet found whether or not the emergence of sexual re-
production preceded the evolution of heterogeneity in
spores. Also, it is likely that sexual reproduction origi-
nated as reproduction (of asexual nature) with homo-
gametes.

The story of evolution of reproduction types that I
am telling now is published in some textbooks as if it
is a proven truth, and some researchers seem confident
about the facticity of this hypothesis. However, this
has yet to be proven scientifically. So I will carefully
say, “We can infer this,” and tell you this story as if it

were a truth.

Diversification of plants under the impact of
civilization

In 1997, I published a Japanese book titled Diversi-
fication of Plants under the Impact of Civilization. Prior
to that, I retired from the University of Tokyo at retire-
ment age in 1995, and our group that had actively en-
gaged in research at the botanical garden was dissolved.
Because the group members were appointed to new
favorable posts suitable for their great ability and em-

barked on their own research activities as full-fledged
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researchers, we had to terminate our group activities
at the botanical garden. Although I made certain that
they could show their own individuality in their stud-
ies at the botanical garden, our research resulted from
a combination of group members’ original research ac-
tivities in various subjects, as well as close communica-

tion among us.
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When I withdrew from such group activities, Uni-
versity of Tokyo Press invited me with good timing to
summarize my research achievements at that time. I
first summarized my past achievements in the study of
ferns in the book Natural History of the Ferns, and then
prepared the book Diversification of Plants under the
Impact of Civilization to put forward a bold hypothesis,
which I was unable to present in the above-mentioned
book.

To begin with the conclusion, the hypothesis is that,
since it is not unusual for us to find examples of plant

species that are speciating in places that have been af-
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fected by human activities, it can be said that human
civilization helps facilitate speciation. The phenom-
enon of plants’ expansion of variation by producing
polyploids is well known, and some people pointed
out that polyploids are often produced in human-dis-
turbed environments.

I am sorry to briefly digress from my main point,
but I would like to direct your attention to the fact
that, although we as Japanese speakers believe that the
Japanese word “shizen” has exact equivalents in Euro-
pean languages, “nature” in English, for example, there
is a significant gap between the notion that Japanese
speakers believe is signified by “shizen” and the notion
signified by “nature,” because a word embodies a no-
tion.

For example, we as Japanese speakers view an ar-
tificial landscape filled with greenery and other wild
factors, such as a landscape of terraced paddy fields,
as a natural landscape or “secondary nature,” distin-
guishing it from untouched nature. However, Euro-
pean languages do not seem to express such a land-
scape as nature. The Japanese-English term “secondary
nature” | have just mentioned is often used in Japan as
an English equivalent for “nijiteki shizen,” but English
speakers seem never to use the adjective “secondary” to
qualify the noun “nature” in the meaning of “shizen,”
though the noun “nature “ in the meaning of “inher-
ent features or character” can sometimes be qualified

with the adjective “secondary” or “second,” as seen in



the proverb “Habit is second nature.” Careful English
speakers would call what Japanese speakers call “nature
in an urban environment,” which indicates places filled
with greenery or other wild elements found in an ur-
ban environment, “pockets of nature (in an urban en-

vironment)” or the like.
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Let’s return to my main point. Why have some plant
species chosen asexual reproduction, a way of evolu-

tion other than sexual reproduction, which they gave

up after long evolving it and which would be advanta-
geous to their evolution? I understand this question
will not be easily examined in a positivistic way, but
I hope to find an answer to this question to correctly
comprehend the current human environment.

Since I do not have enough time to show specific de-
tails on my ideas about possible answers, I would like
to share only my conclusion with you again. The fern
species that have given up sexual reproduction are of-
ten found in an environment under the enormous im-
pact of human civilization. While the species that have
steadily continued sexual reproduction exceptionally
in a colony dominated by asexually reproduced species
are often found in relatively untouched or unaffected
areas, the species that have given up sexual reproduc-
tion often occupy areas under the strong impact of hu-
man activities.

Japanese speakers express places filled with greenery
or many wild species, such as satoyama and afforested
areas, using the term “/nijiteki] shizen,” or “[second-
ary] nature.” However, please note that, if you fail to
understand such places are not exactly natural but ar-
tificially changed, you will also fail to understand the
truth. When I explained the Japanese word “shizen” to
an American friend by saying, “We use the word ‘shi-
zen' very broadly to call various things, including a site
full of greenery or a lot of wild elements, even where an
artificial influence completely has changed its original

condition,” the friend commented that it was an un-
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derstandable explanation for English speakers.

Why do plants abandon sexual reproduction in an
artificial environment? Sexual reproduction is a very
useful way of reproduction for increasing the pace of
evolution (though in hindsight), and this is probably
why the species that have developed sexual reproduc-
tion have continued living efficiently on the earth’s
surface and being differentiated. However, it may be
natural that plant species adopt a new way of living
adaptable to the “secondary nature” on the Japanese
Archipelago, from which forests were cleared, and
where organisms are constantly exposed to full sun-
shine and abundant rainfalls.

Sexual reproduction produces one individual organ-
ism from two cells, while asexual reproduction pro-
duces one individual organism from one cell. Sexual
reproduction, which produces one individual organ-
ism from two cells, requires two nuclei, but as for cells
themselves, this way of reproduction needs not more
than one. Therefore, to avoid waste, the species that
began sexual reproduction have evolved so that one of
the two cells (sperm) comprises only a nucleus, instead
of maintaining isogamous conjugation. As a sperm’s
fertilization of an egg is the most efficient way of sexual
reproduction, this way of reproduction is a reasonable
achievement of evolution.

However, producing one organism of the following
generation from one cell is more energy eflicient than

one organism from two cells. If some plants focus only
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on immediate energy efficiency, and dare temporarily
abandon sexual reproduction, which would be an ef-
fective way of speciation for millions of years, it also
may be useful for them to choose a way of evolution
adaptable to their current environment, an artificial
“secondary nature.” This may be the reason why the
species that have given up sexual reproduction account
for a substantial percentage of species that live under
the strong impact of human activities, possibly includ-
ing some polyploid plant species.

I have so far told you this story based on my “hy-
pothesis,” not to confirm scientifically proven facts but
to make an “inference” based on various collected sets
of supporting evidence. So the reliability of this story
depends on the extent to which I rely on such support-
ing evidence. However, it is important for us to have a
careful look at various organisms that live close to us,
because this careful look will help us take appropriate
measures when we devise various measures to adapt to
our own environment.

If some plant species have really chosen to speciate
in a hurry to establish their lives in their current en-
vironment, which is cleared land where they can live
without worry about humidity and with full sunlight,
though at the cost of a pace of evolution of the order
of millions of years, can it be said that their way of
living is good for them? If we human beings have re-
ally caused such changes in the natural world, can we

be content with just paying attention to stopgap mea-



sures? I hope that this story will help enhance public

awareness of this perspective.

Integrated science

Science, and natural science in particular, requires
researchers to explore the essence and nature of certain
entities or phenomena caused by them in a positivistic
way. For this purpose, we as researchers aim to examine
these entities and phenomena caused by them analyti-
cally and reductively to reveal universal rules and prin-
ciples underlying these entities and phenomena in a
positivistic way. To find a fact means to verify the fact
by proving it in a positivistic way, while we can just
make a hypothesis and inferences about the fact yet to
be verified.

It can be said that science, together with art and re-
ligion, originated from exploration of the essence of
things based on scientific curiosity, when human be-
ings started intellectual activities. Scientific revelation
of truths has enabled us to use such revealed truths
for the development of technology, and to accomplish
much greater and larger-scale achievements than at the
times when our ancestors did not have anything but
their own human power to implement any projects,
though various examples show that the development
of useful technologies should indeed not be possible
without being based on the healthy development of
science itself.

While scientists have thus devoted themselves to

pursuing research using analytic and reductive meth-
odologies and accomplished remarkable achievements
individually, one problem has emerged: although con-
fident of being highly advanced, contemporary science
is unable to answer certain fundamental and compre-
hensive questions about life, the environment and the
like, including the question as to what being alive is,
which cannot be explored through highly specialized
narrow research perspectives. Such science has actually
reduced its power to satisfy scientific curiosity. Analyt-
ic and reductive methodologies have certainly helped
dramatically develop contemporary science, whose
achievements have enabled us to develop technologies
useful for effectively protecting and enhancing safety
and prosperity in human lives. Nevertheless, we have
continued to face new difficult challenges, failing to
successfully overcome them. While we heavily rely on
everdeveloping science based on a higher level of posi-
tivity, we cannot overcome the challenges we face today
only by waiting for definitive scientific achievements.
Among the contributive achievements that our
group has accomplished is the warning we gave of the
endangered condition of biodiversity. Also, to make
the inaccessible term “biodiversity” more familiar to
the general public, I introduced the word “seimeikei”
(spherophylon, or life system) and maintained that we
live as an element of spherophylon, which is life at a
higher level than individual lives. Since I talked about

this idea in the prizewinner’s lecture at the Award Cer-
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emony held the other day, I will not repeat it today, but
let me summarize it in the following way. Although
we believe that we live our own individual lives, we as
individual organisms are just able to do very limited
things. We as individual organisms could not live with-
out being protected by the environment and existing as
an element of the wholeness of organisms living on the
earth. This is comparable to the fact that each of the
cells that constitute our multicellular body lives as an
organism with individuality, while they could not live
without existing as an element of our body.

Life in biodiversity tells us that, while each individ-
ual life has its own significance, it exists as an element
of a whole, in one sense.

My experience of participating in research on en-
dangered species and the like has provided me with
many opportunities to deal with environmental issues
through addressing the challenge of biodiversity. My

research experience at a botanical garden also has made
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me more often involved in such activities. I think that
environmental issues are a mass of challenges that
we cannot tackle only with scientific knowledge. Re-
grettably, modern science is just able to make a lim-
ited contribution to devising necessary environmental
measures. However, most of the challenges we have to
tackle now are urgent ones, so we have little time to
prepare too meticulously.

Nevertheless, if we address these challenges by trial
and error only based on fantasy, it will surely lead us to
make serious errors. We should not stop contributing
through science to solutions for each of the challenges
we face now, while we are aware that these challenges
cannot immediately be solved. Additionally, we should
strive to tackle another challenge of revealing the truth
that we can barely discern behind individual revealed
facts.

To discern the truth that appears only behind an
accumulation of revealed facts, I believe, we have to
not only accumulate such facts but also clarify inter-
relationships between them. The study of biodiversity
entails revealing all interrelationships, that is, interde-
pendence and interactions, among all living organisms.
This means that we have to show what interrelation-
ships all the species on the earth have built throughout
the some four-billionyear history of evolution, using
the method of combining an entire range of informa-
tion about all the individual living species. This is a

challenge that really requires us to reveal the overall



picture by accumulating individual facts. This kind of
study for clarifying the structure of spherophylon truly
entails a methodology of science with a wide vision.

Furthermore, the principle of “The Harmonious
Coexistence between Nature and Mankind,” which I
took up at the beginning of this lecture, is a fundamen-
tal challenge of environmental issues today. As I said
earlier today, the word “kyosei,” used in the original
Japanese version of this principle, is originally a tech-
nical term in biology, “symbiosis” in English. In biol-
ogy, symbiosis indicates a situation where two species
of organisms live in an inseparable and solid mutual
relationship. Since symbiosis denotes a relationship be-
tween two species of organisms, this term cannot cover
the relationships between mankind and nature.

Moreover, the relationships between two species of
organisms that the term “symbiosis” indicates include
mutualism, which means mutually beneficial relation-
ships; commensalism, whereby one organism benefits
while the other derives neither benefit nor harm; and
parasitism, where one sacrifices itself to support the
other’s life, sometimes at the cost of its own life.

I think these explanations have clearly shown you
that “kyosei,” or harmonious coexistence, between na-
ture and mankind does not indicate symbiosis in biol-
ogy. The term “harmonious coexistence” is inspired by
the traditional Japanese notion of “zomoiki.” The In-
ternational Garden and Greenery Exposition, Osaka,

therefore, aimed to share with the world the notion

of “tomoiki,” which people in the West may not have
become aware of, and the International Cosmos Prize
and we as prizewinners in particular are challenged to
disseminate this notion throughout the globe.

To resolve environmental issues, we humans set the
goal of using biodiversity or the earth sustainably. This
is the minimum requirement for human existence.
However, this is just a goal. To achieve this goal, what
is necessary for us? Using the environment sustainably
based on calculation for the sake of human existence is
certainly a modern and efficient way of thought. How-
ever, can we expect that this will help us achieve good
results? I rather believe that the traditional Japanese
way of “tomoiki,” living harmoniously together with
nature, will effectively enable us to be responsible for

the sustainability of the earth.

Epilogue—On the wording of the title

In conclusion, I would like to add some comments
about the title of today’s Commemorative Lecture. I
wonder if many of you may have read the title and
thought that it was strange. No one pointed out any
errors to me, but I am worried that most of you might
think that this title is unclear.

Should I have used more careful wording, for ex-
ample, “Living the life of biodiversity”? If so, however,
someone might have accused me of the tautology of
“living the life.” So, because biodiversity does not indi-

cate any entity but a condition, should I have replaced
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“biodiversity” with “spherophylon” or “life system,”
which I have just mentioned, saying plainly, “Living
the spherophylon” However, I think many of you
were unfamiliar with the word “spherophylon” before
listening to this lecture, so it would have been inappro-
priate to use this word in a lecture title, which should
help attract the interest of my potential audience.

I also considered using the plainer and safer title
“Considering the biodiversity.” However, I did not in-
tend to discuss biodiversity itself but to compare my
research achievements with the principle of the Inter-
national Cosmos Prize. Therefore, I probably should
have said more precisely, “Considering the harmoni-
ous coexistence between nature and mankind, and in-
tegrated science, based on my research achievements,
using biodiversity as material.” But this tremendously
lengthy phrase is not suitable as a lecture title.

If T need to use such a lengthy explanation, it may
mean that I have failed to use my words effectively.
Nevertheless, I was unable to select a title that can
briefly represent the content of the lecture. I may have
aimed to arouse the curiosity of my potential audience
by using wording whose appropriateness is in doubt.

Through the act of “living the biodiversity,” I hope
to consider what the integration of sciences means and
what integration is, and resultantly to learn through
experience that the entire range of diverse living organ-
isms on the earth live one life that I call spherophylon,

or life system. It is essential for us to recognize that
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we as individuals or the species to which we belong
exist as an element of spherophylon. I would like to
remind you that searching for ways of coexisting har-
moniously with all the other species or all the other in-
dividual organisms, and conserving the sustainability
of biodiversity as a result of harmonious coexistence of
all lives, are appropriate ways of living for the species
called Homo sapiens. 1 hope that today’s lecture under
this title will help you recognize this point, which is
what I hoped to share with you using specific research
examples today.

This prize has encouraged me to renew my deter-
mination to continue striving for a bright future for
spherophylon.

Thank you very much for your kind attention.
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1993 Prizewinner
Sir. Ghillean Prance
Director, Royal Botanic Gardens, Kew, U.K.

An authority on tropical plants centering on those of the Ama-
zon basin of South America, Dr. Prance advocates his Flora-
on-the-Earth Project to establish a comprehensive record of the

%I L7z, earth's vegetation in the form of a database.
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Professor, Paris National Museum of Natural History, France

Dr. Barrau has conducted ethnobiological studies on nature
and the life styles of people in the Pacific Ocean. His results
have afforded unique insights into the relationship between

human beings and food from a global perspective.
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1995 Prizewinner

Dr. Tatuo Kira (deceased)
Professor Emeritus, Osaka City University, Japan

On the basis of his quantitative research on plants' organic
production, Dr. Kira has established“Production Ecology”. He
has also played a leading role in conducting field studies of the

ecosystem in tropical rainforests in Southeast Asia.
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1996 Prizewinner

Dr. George Beals Schaller
Director of Science, The Wildlife Conservation Society, U.S.A.

Dr. Schaller has been conducting field research on the ecol-
ogy and behavior of various wild animals in all parts of the
world, and has written many books including“The Mountain
Gorilla”and“The Last Panda.”
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1997 Prizewinner
Dr. Richard Dawkins
Professor, Oxford University, U.K.

Dr. Dawkins totally reversed the conventional view of biology
with a bold hypothesis he put forward in his 1976 book. He

continues to present New views.
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1998 Prizewinner

Dr. Jared Mason Diamond
Professor, University of California at Los Angeles, U.S.A.

Dr. Diamond has made remarkable achievements in physiol-
ogy. He has been organizing field expeditions to New Guinea
and has employed the results of this fieldwork to restructure his
unique studies of the evolution of human societies.
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Professor and Director Emeritus, Kunming Institute of Botany, Chinese Academy of Sciences, China

Dr. Wu is a representative botanist of China. He edited “Flora
of China” which describes all known plant species in China.
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Producer, Naturalist, Zoologist, U.K.

Sir David is a pioneer of wildlife documentary films. With his
excellent films of various creatures and plants, he has told many
people throughout the world about the nature of life for more
than fifty years since Joining the BBC.
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Professor, Massachusetts Institute of Technology, U.S.A.

Based on the principle, “Cities must not conflict with nature, it
is possible to build cities that exists as part of nature”, she pro-
poses measures to develop cities while maintaining harmony
with nature.
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2002 Prizewinner

The Charles Darwin Research Station

The Charles Darwin Research Station has carried out diverse
activities. These include research into both terrestrial and
marine life forms and ecosystems on the Galapagos Islands,
activities more directly related to conservation of the islands’

W2 IGE) 2 17 > 72, nature, as well as environmental education for local residents
and worldwide information dissemination regarding the situ-
ation on the islands.
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Dy. Peter Hamilton Raven

Director, Missouri Botanical Garden, U.S.A.

Dr. Raven is a representative botanist of the U.S., and inter-
national pioneer in advocating for the conservation of global
biodiversity. He has given his approach toward issues concern-
ing life on earth from a global viewpoint and his significant
contributions toward promoting the co-existence of nature and
human beings in both theoretical and practical terms.
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2004 Prizewinner
Prof. Julia Carabias Lillo

Professor, National Autonomous University of Mexico, Mexico

Professor Carabias has always considered global environmental
issues from the perspective of developing countries. She has
achieved excellent results in resolving difficult challenges un-
der different conditions, through the implementation of pro-
grams based on thorough fieldwork with a multidisciplinary
approach.
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2005 Prizewinner
Dr. Daniel Pauly

Professor and Director, Fisheries Centre, University of British Columbia, Canada

Pursuing his comprehensive studies of the relationship between
fishing and marine ecosystems, Dr. Pauly has made outstand-
ing achievements in the field of research into marine ecosys-
tems and resources, including the development of scientific
models to enable both marine ecosystem conservation and
sustainable resource use of fisheries.
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2006 Prizewinner

Dr. Raman Sukumar

Professor, Centre for Ecological Sciences, Indian Institute of Science, India

A strong advocate of preserving biodiversity and the environ-
ment, Dr. Sukumar has done pioneering research on the eco-
logical relationship between elephants and humans, and on
resolving the conflict between them, making him an interna-
tionally recognized expert on the coexistence of wildlife and
humans.

20074E (35151 ZHH

Va—UF ATV — - AL AL

B 0y FYREHRRSERESRBAI RN v 5 - R
FEWEIEAE AR E - 0L, BRI T 5
ZEIBWTIRENEE AR L, Hoke, W%
BEREICKRE S EBT 2 PHIAZ TR 572,

2007 Prizewinner

Dr. Georgina Mary Mace
Profesor of Conservation Science and Director of NERC Centrefor Populaiion Biology, Imperial College, London,UX.

Dr.Mace played a significant role in the creation of scientific

criteria for the identification and classification of threatened

species.She has also contributed to the conservation of species

and biodiversity.
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Professor Emeritus, Hanoi National University of Education,Vietnam
Dr. Phan has been involved in comprehensive scientific re-
search in Vietnam, where war and overdevelopment have had a
devastating impact on its mangrove ecosystem. He has made a
major contribution to the restoration of the mangrove forests.
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2009 Prizewinner

Dy. Gretchen Cara Daily
Professor, Stanford University,U.S.A.

Dr. Daily has provided us with a comprehensive picture of the
value of biodiversity-based ecosystem services. She has made a
vital contribution to international initiatives such as the U.N.
Millennium Ecosystem Assessment, and played a leading role
in launching the “Natural Capital Project,” which is a result of
the fusion of ecology and economics.

20104F (35181 ZH&E

IAF TRV L

KE 7YY v REFAY IR
MFEEHETH Y HARERE L Lo TV F-
LA RV RIK (1887-1948) ASHRME L7 [ LB | o
HARZ MK, BRT S L, 7 AU I ZHITBNT
CDERERTIRE, ZREIREE L

2010 Prizewinner

Dr.Estella Bergere Leopold 1l

Professor Emeritus, Department of Biology, University of Washington

As a palynologist and wilderness advocate, Dr. Estella Leopold
has made tremendous achievements by inheriting and further
developing the Land Ethic philosophy, which was initiated by
her father, Aldo Leopold (1887-1948), as well as by dissemi-
nating the idea to many places in the United States.
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2011 Prizewinner

The Scientific Steering Committee of the Census of Marine Life

The Scientific Steering Committee of the Census of Marine Life
(CoML) provided overall governance to the CoML, a grand global
project. The objective of the Census was to survey and analyze
changes from past to present in marine life biodiversity, distribu-
tion and abundance, and to compile the resultant data into a com-
prehensive database called the “Ocean Biogeographic Information
System (OBIS),” to be used in forecasting the future of marine life.
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2012 Prizewinner
Dr. Edward Osborne Wilson

Pellegrino University Research Professor Emeritus at Harvard, U.S.A.

Dr. Wilson has accomplished outstanding achievements in his
research into the natural history of ants and ethology. He has
focused his scientific perspective and experience on helping to
illuminate the human circumstance, including human origins,
human nature and human interactions.
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2013 Prizewinner

Dr. Robert Treat Paine (deceased)
Professor Emeritus of Zoology, University of Washington, U.S.A.

Dr. Robert Treat Paine has demonstrated, through explicitfield
experiments, that predators play essential roles in the stable
maintenance of biotic communities. He proposed the concept
of the keystone species, and he has had great impact not only
on ecology, but also on conservation biology, as well as on the
general public’s understanding of biodiversity.

20144F (3522m)) ZHE

T4 w7 FAaS A

LE av—Ya - K790 A83%
MARTVVIEGEERT Fa 7 OHRBIEZZD
HAAE b DN ENCENEZ BT, SO OME RN
oW EN R BENETmEED, BRELEZHE
WIZHZ 2 [HRO N NFESE] #0817,

2014 Prizewinner
Dy. Philippe Descola

Professor, the College de France, France

Dr. Descola, a distinguished anthropologist, has conducted rigorous el-
dwork among the indigenous Achuar people living in Amazonia, South
America, highlighting their view of nature and activities in interacting
with the natural environment. On the basis of his ndings, Dr. Descola
has developed a philosophical concept and proposed the “anthropology
of nature”, which considers nature and culture in an integrated manner.
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2015 Prizewinner
Dr. Johan Rockstrom

Executive Director, Stockholm Resilience Centre, Sweden

Dr. Rockstrom cautioned that we have reached a saturation point in
terms of human pressures on the Earth. System, and that if we let these
anthropogenic pressures continue increasing to cross the thresholds or
tipping points defined as “planetary boundaries”, there is a risk of ir-
reversible and abrupt enviromental change.
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Commemorative International Cosmos Prize Committee

(as of April, 2016)

Chairperson Dr. Tadamitsu Kishimoto Project Professor, Inmunology Frontier Research Center , Osaka University
Vice-Chairperson Dr. Kazuo Oike President, Kyoto University of Art And Design
Member Dr. Makoto Asashima Vice President, Tokyo University of Science
7 Dr. Satoru Ikeuchi Professor Emeritus, The Graduate University for Advanced Studies
7 Dr. Akira Isogai Professor Emeritus, Nara Institute of Science and Technology
4 Dr. Shuzo Koyama President, The Senri Foundation
7 Dr. Satohiko Sasaki President, Japan International Forestry Promotion and Cooperation Center
4 Dr. Kazuhiko Takeuchi Director and Professor, Integrated Research System for Sustainability Science (IR3S),
University of Tokyo
7 Dr. Naoko Nishizawa Professor, Research Institute for Bioresources and Biotechnology, Ishikawa Prefectural
University
7 Dr. Yoshihiro Hayashi Director General, National Museum of Nature and Science
Advisor Dr. Akito Arima Chancellor, Musashi Academy of the Nezu Foundation
7 Dr.Keiko Nakamura Director General, Biohistory Research Hall
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Commemorative International Cosmos Prize Screening Committee of Experts

Chairperson

Vice-Chairperson
Member

p

P

4

4

4

4

4

Dr. Kazuhiko Takeuchi

Dr. Michio Imafuku
Dr. Tomoya Akimichi
Dr. Monte Cassim
Ms. Hiroko Kuniya
Dr. Kevin Short

Dr. Toru Nakashizuka
Mr. Keiichi Noe

Dr. Noriaki Murakami

Dr. Izumi Washitani

(as of April, 2016)

Director and Professor, Integrated Research System for Sustainability Science (IR3S),
University of Tokyo

Professor Emeritus, Kyoto University

Director General, Fujisan World Heritage Center

Professor Emeritus, Ritsumeikan University

Journalist

Professor, Department of Environmental Information, Tokyo University of Information
Sciences

Professor, Graduate School of Life Sciences, Tohoku University

President-appointed Extraordinary Professor, Institute of Liberal Arts and Sciences, Tohoku
University

Professor, Graduate School of Science and Engineering, Tokyo Metropolitan University

Professor, Faculty of Science and Engineering, Chuo University
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The Commemorative Foundation for the International Garden and Greenery Exposition, Osaka, Japan, 1990
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Purpose
‘The Foundation was established for the continual commemoration of Flower Expo’90. Its responsibilities are to manage the Expo’90 commemo-
rative funds and to promote activities in order to successfully live up to the main theme of the Exposition “The Harmonious Coexistence between

Nature and Mankind”. Through its activities, the Foundation will continue to contribute to and cultivate a healthy and enriched society.
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Mr. Takashi Imai

Mr. Kazuo Sumi

Mr. Mitsuru Tanaka
Dr. Hideo Imanishi

Dr. Hajime Koshimizu
Ms. Kazue Honma

Dr. Hiroyuki Morimoto
Mr. Shinya Wada

Mr. Ryoichi Kitayama
Mr. Yoshitane Horii

Council Members

Honorary Chairperson, Nippon Keidanren
Representative Director, President, Hankyu Hanshin Holdings, Inc.
Full-time

Professor Emeritus, Osaka Prefecture University
President, Organization for Landscape and Urban Green Infrastructure
Adpvisor, Uji City Park Public Corporation

Professor, Kyoto Gakuen University

Vice Chairperson, Japan Landscape Contractors Association
Certified Public Accountant
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Mr. Yasuyuki Aoki

Mr. Hiroshi Ozaki

Mr. Hideo Kado

Dr. Akihiro Kinda

Ms. Yumiko Sato

Mr. Hiroyuki Takeuchi
Mr. Seigo Tanaka

Dr. Motoaki Doi

Mr. Koichi Hata

Mr. Takaharu Hatanaka
Ms. Keiko Masaki

Dr. Noboru Masuda

Mr. Masayuki Matsushita

Advisors / Counselors

Director, Toyojoshi Gakuen

Chairperson, Osaka Chamber of Commerce and Industry
Director General, Japan Broadcasting Corporation, Osaka Station
Professor Emeritus, Kyoto University

Professor, Otemon Gakuin University

Vice Governor, Osaka Prefectural Government
Deputy Mayor, Osaka Municipal Government
Professor, Graduate School of Kyoto University
Chairperson, The Japan Home Garden Association

Council Member, Japan Flower Promotion Center Foundation
Osaka Gas Co., Ltd. Regional Development Dept Advisor
Professor, Graduate School of Osaka Prefecture University

President, The Konosuke Matsushita Memorial Foundation
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Mr. Kazuo Nakagawa
Mr. Toru Makino

Mr. Shinya Izumi

Mr. Shoichiro Kobayashi
Mr. Masamine Sasaki
Dr. Keiko Nakamura
Dr. Saburo Nagakura
Mr. Takao Hatano

Mr. Hiroshi Matsumoto
Mr. Louis Sato

Japan-Korea Friendship Association of Osaka
President, Housing Research and Advancement Foundation of Japan
Designer/Producer

Former Advisor, The Kansai Electric Power Co., Inc.
Advisor, National Science Museum

Director General, JT Biohistory Research Hall
Former President, The Japan Academy

Honorary President, Gakushuin School Corporation
Advisor, Japan International Cooperation System

Architect
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Major Activities

RS H Commendation Projects
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International Cosmos Prize

To carry on and further develop the philosophy of “The Harmoni-
ous Coexistence between Nature and Mankind” presented at the
International Garden and Greenery Exposition, Osaka, Japan, 1990
(Expo’90), the International Cosmos Prize recognizes outstanding re-
search activities and achievements both in Japan and abroad that are in
line with this philosophy.

WiEk - 1) SH2%  Subsidy and Cooperative Projects
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Subsidy Project

We provide subsidies for non-profit organizations (NPOs), research
groups and other entities in Japan in order to support their R&D as
well as other activities and events that contribute to promotion and
development of the philosophy of Expo’90.
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Developing Tree-planting Areas along Historical Roads
The Expo ‘90 Foundation believes that historical roads can serve as
points of contact between human life and nature, and supports the
development of tree-planting areas along these roads. Through such ac-
tivities, the Foundation aims to carry on and further develop its philos-
ophy “Harmonious Coexistence between Nature and Mankind,” and
to create an environment that is attractive to both people and nature.
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22th Prizewinner

Dr. Philippe Descola
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23th Prizewinner

Dr. Johan Rockstrém
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“My Town — Mokumoku Kawakawa

Program” designed to enable chil-

dren to interact firsthand with na-
ture
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| Hannan City, Osaka Prefecture
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Working Together with Children to Build a Community Rich in
Flowers and Greenery

This initiative is intended to make effective use of flower seedlings
cultivated by children to promote urban greening activities, through
which we encourage local community improvement by strengthening
people-to-people relationships and regional solidarity. In so doing, the
Expo ‘90 Foundation aims to stimulate local residents to participate
in the development of a lively community enriched with abundant
greenery.
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Venues for Green Exchange

Provide opportunities for people, companies, organizations etc. in-
volved in various environment creation and conservation activities,
such as tree-planting campaigns, greening activities, building of bi-
otopes etc., to talk about their efforts, with the aim of promoting in-
formation sharing and cooperative networks.
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Projects Supporting Flower and Green Restoration Activities

We offer grants to activities for restoring flowers and greenery, with
the aims of providing the relaxing and enriching effects of flowers and
greenery to disaster-affected areas, and of supporting post-earthquake
recovery and reconstruction.

v RETIAL T BPVNER
£ Shimotoba Elementary School,
Kyoto City
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Presentation of case studies
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Panel exhibits
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Association to Make the Goka Dis-

trict a Better Place to Live (Fuku-

shima Pref.)
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Projects to Educate the Next Generation

For children, who will play key roles in the next generation, the Expo *90
Foundation holds various programs, including nature observation seminars,
dispatch of experts to elementary schools to give lectures, and biotope cre-
ation activities. These programs help elementary and junior high school stu-
dents commune with and stimulate their interest in nature. In addition, we
organize an insect collecting event called “Insect Quest at Tsurumi Ryokuchi
Park,” inviting preschoolers and their parents or guardians, and providing
them with a hands-on opportunity to enjoy connecting with nature.
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International Exchange Programs

In cooperation with a variety of organizations, the Expo ’90 Founda-
tion carries out a number of programs to widely disseminate its basic
principle of “The Harmonious Coexistence between Nature and Man-

kind,” not only around Japan but also overseas.
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Our Foundation conducts research and surveys and collects data on
the culture of satoyama, rural areas of forest and agricultural land in
Japan where nature and people are closely connected, and on plant
species indigenous to Japan from the perspective of regional industries

and biodiversity.
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Awareness-Raising and International Exchange Projects

BRIOIGE (NFE)
School visit by an expert lecture
(at an elementary school)
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Schoolchildren creating a biotope
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Overseas Youth Exchange Pro-
gram Hands-on Biological Survey
Tour in Taiwan for High School
Students

Survey and Data-Collection Projects
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