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Part 1. Ecological play in evolutionary process (December 2-3)

December 2. Morning 9:00 - 12:00
Session Il. Complexity in habitat structure
Chairperson: N. Shigesada & P. Lasserre
(1) The effects of fragmentation on biodiversity --- S. Levin (Princeton Univ. USA)
(2) Species coexistence and abundancesin a patchy habitat
--- M. Tokeshi (Queen Mary and Westfield College, UK)
(3) Tropical rain forest fragmentation and biodiversity --- I. Turner (National Univ. Singapore)
(4) The effect of habitat heterogeneity on ecological interactions --- K. Kawasaki (Doshisha Univ.)
(5) Dynamic aspects of habitat complexity in aquatic ecosystems --- Y. Takemon (Osaka Pref. Univ.)

December 2. Afternoon 13:00 - 16:10
Session Ill. Complexity in interactions
Chairperson: K. Fujii & J. Kikkawa
(1) Complexity in insect-plant interactions: cause and consegquence --- T. Ohgushi, (Hokkaido Univ.)
(2) Chemical linkage among insects minicosmos --- R. Y amaoka (Kyoto Institute of Technology)
(3) Plant-animal interactions and learning --- D. R. Papaj (Univ. of Arizona, USA)
(4) Volatile infochemicals as mediators of tritrophic interactions consisting plants, herbivores and predators
--- J. Takabayashi (Kyoto Univ.)
(5) The termite-symbionts systems --- T. Abe & E. Wada (Kyoto Univ.)

December 3. One-day excursion!



Part 2. Ecological complexity for promoting biodiversity (December
4-5)

December 4. Morning 9:00-12:00

Session IV. Temporal changes in biodiversity

Chairperson: H. Ishikawa & S. Levin

(1) Extinction and the evolutionary process --- N. Eldredge (American Museum of Natura History, USA)
(2) Diversity and evolution of mutualistic interactions --- N. Yamamura (Saga Medical School)

(3) Radiation of Fragum with the acquisition of photosymbiosis --- T. Ohno (Kyoto Univ.)

(4) Biodiversity and adaptive radiation in African cichlid fishes --- M. Nishida (Fukui Pref. Univ.)

(5) Plant speciation in relation to pollination mechanisms --- K. Inoue (Shinshu Univ.)

December 4. Afternoon 13:00 - 16:40
Session V. Diversity patterns in communities
Chairperson: H. Takeda & K.S. Bawa
(1) The biogeographic aspect of biodiversity --- J. Kikkawa (Univ. of Queensland, Australia)
(2) Pattern in biodiversity --- S. Appanah (Forest Research Ingtitute, Malaysia)
(3) Distribution and abundance of malayan trees:. significance of family characteristics for conservation
--- J.V. LaFrankie (Smithsonian Tropical Research Institute, CTFS, USA)
(4) Biological diversity, community organization, distribution, seasonal and long-term alterations in intertidal
biota of North-eastern Pacific. --- O. G. Kussakin (Russian Academy of Sciences, Vladivostok Russia)
(5) Diagnosing 'community health' with fertility patterns of heterostylous species
--- |. Washitani (Tsukaba Univ.)
(6) Management strategies of endangered florain rural landscapes in Japan
--- N. Nakagoshi (Hiroshima Univ.)

December 5. Morning 9:00- 12:30
Session VI. Linkage between ecological complexity and biodiversity
Chairperson: T. Matsumoto & Z. Kawabata
(1) Linking ecological complexity and biodiversity: what do species do in ecosystems?
--- J. H. Lawton (NERC Centre for Population Biology, UK)
(2) Plant diversity and ecological interactions --- E. Fuentes (Univ. Catolica de Chile, Chile)
(3) Therole of architecture in plant community organization --- T. Kohyama (Kyoto Univ.)
(4) Patterns of genetic diversity and species richnessin tropical forests
--- K.S.Bawa (Univ. of Massachusetts, USA)
(5) Food web structure and biodiversity in lake ecosystems --- K. Kawabata (Kanazawa Univ.)
(6) Successional development, energetics and diversity in planktonic communities
--- C. S. Reynolds (NECR Institute of Freshwater Ecology, UK)

December 5. Afternoon 13:30- 17:00

Session VII. Discussion for synthesis and research orientation
Chairperson: M. Higashi & J. H. Lawton
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Opening addressJ(J. Kondo, Science Council of Japan)
Introduction: TEMA as a GCTE Core Research (T. Hirose)

|. Terrestrial Ecosystems in Monsoon Asia(Chair: S. Kojima & H.H. Shugart)

Geographical analysis of terrestrial ecosystem in monsoon Asia (M. Ohsawa)

Boreal forests of Western Pacific (S.Y. Grishin)

Structure and dynamics of humid cool temperate forests (T. Nakashizuka)

The characteristics of warm temperate forests in monsoon Asia and its role in the global change (Z.
Feng & X. Wang)

Tropical seasonal forests in monsoon Asia: with emphasis to continental southeast Asia (N.
Ruangpanit)

Tropical rain forests of the Indo-Malayan Region (N. Manokaran)

Human impacts on tropical forest dynamics in Indonesia: a case study in East Kalimantan (S. Riswan)

Strategy of transect studies (G. Koch)

Il. Response of tree species to global changé€Chair: I. Terashima & H.A. Mooney)

The influence of temperature on the acclimation of {Hhotosynthesis to elevated CQ (R.F. Sage & J.
Santrucek)

Evaporation from plant canopies: scaling from leaves to landscapes (E.-D. Schulze)

Growth, reproduction and defense (F.A. Bazzaz)

The adaptive significance of leaf longevity of plants (K. Kikuzawa)

Factors determining the distribution of tree species (E.O. Box)

lll. Modelling terrestrial ecosystemg(Chair: T. Sweda & E.O. Box)

Modelling dynamics of forest structure (T. Kohyama)

Maintenance of forest species diversity and latitudinal gradient (Y. lwasa, T. Kubo & K. Sato)
Scaling up from the patch to the landscape level (I. Noble)

Models of global vegetation change (H.H. Shugart)

IV. Carbon balance of forest ecosystemgChair: T. Oikawa & E.-D. Schulze)

Cycling and balance of carbon in temperate forests and contribution to the global carbon cycle as a sink
of atmospheric CQ, (K. Nakane)

Global change and CQbalance of forest ecosystems (P.G. Jarvis)

Contribution of monsoon Asia to the carbon budget of the biosphere,past and future (G. Esser)

Closing address (Y. Oshima)
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Review for an international symposium
“Maintenance mechanism and diversity of plant species populations”

As the need for conservation of biodiversity becomes increasingly urgent, defining how such diversity is
maintained in time and space is ever more relevant. The recent symposium in Kyoto provided an excellent
opportunity to hear a diverse range of viewpoints on various aspects of this sometimes contentious subject.
The diverse backgrounds of the participants alowed a range of perspectives, from theoretical modeling and
population projections to presentations of long-term studies of plant populations. Studies ranged from tropical
to temperate systems, and from annual plantsto long-lived trees.

Three presentations dealt with the driving evolutionary processes leading to diversity from quite different
perspectives. Spencer Barrett provided compelling evidence of genetic drift in natural plant populations and of
single allele changes likely to lead to speciation. By contrast, Fakhri Bazzaz demonstrated tremendous
phenotypic plasticity in a species of Polygonum over a range of environmental conditions suggesting that, at
least for this species, the cost of maintenance of plasticity as a counter to natural selection was not great.
Steven Kelley gave a stimulating address, in which he attributed greater fitness of sexual offspring than asexual
offspring of Anthoxanthum, at least in part, to greater resistance by sexual offspring to pathogen attack, in
particular by viruses.

Several participants examined maintenance of populations of particular species. Dennis Whigham presented a
study of dynamics of a shade-tolerant perennial woodland herb which showed, inter alia, the importance of
frequent monitoring and long-term studies in understanding plant population dynamics. Naoki Kachi presented a
study of an even longer-lived species - an emergent tree in Malaysian lowland rain forest - which suffers very
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high levels of seed predation and seedling mortality at its earliest stages of development, but once established
appearsto be highly successful in arange of conditions. Two studies were presented of population biology of
clonal plants. Mike Hutchings showed differential responses by a clonal herb to patch quality encountered by
ramets and Hans de Kroon showed that self-thinning can occur in atropical riparian grass, without the constraint
of maximum size shown in similar studies of temperate plants. Jonathon Silvertown provided a synthetic
overview of such plant demographic studies and presented a useful conceptual framework for examining relative
performance of species based on the allocation of populations to growth, fecundity and stasis.

Competition as a mechanism in population diversity (both within and between species) provided an ongoing
point of debate throughout the symposium. Toshihiko Hara presented a theoretical framework for examining
relative effects of competition in plant populations, which he believes are most relevant in species which invest
in rapid height growth, whereas differences in growth rates account for diversity in communities where most
speciesinvest in diameter growth. In another model, Dan Cohen contrasted performance of annuals without seed
banks and perennials, where maximum competition occurs among perennials at the establishment phase in these
"specialist" species, whereas annuals without seed banks are "generalists' mostly dependent on relative
fecundity. Among field experiments, Greg Cheplink believed he had found evidence of density-dependent sibling
competition in atemperate grass, although many in the audience were not convinced by the evidence presented.
Andrew Watkinson presented results from several studies which suggested strongly that the intrinsic rate of
increase of a species could explain the relative performance of species and, surprisingly, that the effects of
competition (aswell as of herbivory and pathogens) could be negligible.  Les Firbank found similar results in
examining interactions among arable weed species, and emphasised the importance of spatial scale in any
experiment designed to look for competition. Richard Law found little evidence of competition in a chalk
grassland, and believes that most explanation of year to year variation in this community could be explained by
environmental effects.

This theme was taken up two other participants. Larry Venable examined population dynamics of a large
number of desert annuals and found that reproductive and germination success of some, but not all, specieswas a
function of environmental variation. Particularly for less common species the mechanism of predictive
germination was raised as a means by which these species avoid competition with more common species. Peter
Chesson presented a model showing the relative effects of different rates of environmental change on plant
populations and promote species coexistence, and how populations may track an equilibrium dictated in part by
mechanisms dependent on environmental fluctuations and others that are not.

In so broad-ranging a symposium it was perhaps unfortunate that there was not time for a synthesis of the
presentations and an attempt to bring together the various strands. A panel discussion might have facilitated
this. Nevertheless there were opportunities for debate after each presentation, which were often lively. The
generaly high calibre of the presentations and the diversity of opinions made for a stimulating symposium, and
| found some particularly provocative and useful. The organisers and the chair are to be congratulated for the
success of the meeting and | echo Professor Kawano's desire for another symposium on the subject in the near
future.

Peter Bellingham

Center For Ecological Research, Kyoto University
Shimosakamoto, Otsu
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