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S01-1
Diversity of termite breeding systems
Edward L. Vargo (North Carolina State University)

Social insect colonies are based on a reproductive division
of labor in which only one or a few individuals specialize in
reproduction. However, within this general framework, social insect
species exhibit considerable diversity in colony breeding structure,
with termites showing the most variation. Termites are therefore
an excellent group for investigating the historical and ecological
factors shaping colony breeding structure. The last decade has
seen tremendous progress in our understanding of colony breeding
structure in termites, buoyed in large part by the application of
molecular genetic markers. There are three main components of
colony breeding structure in termites: 1.) the number of breeding
individuals (males and females), 2.) the degree of relatedness
among the breeders, 3.) and whether the breeders are primary
reproductives or neotenics (immature, non-alate derived). While each
of these components can vary independent of the others, in general
they tend to be closely associated, with the presence of multiple
reproductives usually occurring in the form of inbred neotenics who
replace the founding king and queen. Breeding structure is strongly
influenced by both phylogeny and ecology. These trends will be
reviewed in light of recent data from molecular studies. Finally,
constraints on inbreeding in termite colonies will be discussed.

S01-3
The integrated society and its enemies: a case

study of an asexual ant
Shigeto Dobata (University of Tokyo)

Cooperation is one of the major problems in evolutionary biology.
It has been mainly considered in the context of controlling cheating.
Inclusive fitness theory predicts that high relatedness can inhibit
cheating. However, cooperation itself is a collective function, which
is not always optimized by high relatedness and often requires
collaboration between genetically different entities.

The ant Pristomyrmex punctatus provides a unique opportunity
to investigate the relationship between the genetic composition and
the effectiveness of cooperation. In this ant, all nestmates fulfill both
parthenogenetic reproduction and cooperative tasks. This ant is
also known to harbor a cheater lineage which lowers fitness of their
nestmate cooperators.

Using microsatellite markers, we revealed that the colonies
vary in the genetic composition, most of which would be achieved
through drifting of individuals among colonies. Although it
allows the cheaters to intrude, the acceptance of alien individuals
might also facilitate collaboration between genetically different
cooperators. Indeed, we found that the genetic heterogeneity of
the cooperators had a significantly positive effect on the colony
productivity, but only at one microsatellite locus. While the
mechanism remains unclear, this result suggests that the effects of
genetic composition should be assessed at each locus.
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Sex and asexual reproduction in termite evolution
Kenji Matsuura (Okayama University)

The major advantage of sexual reproduction is that it promotes
genetic variability, despite the disadvantages of reduced genetic
contribution to offspring and the cost of finding mates. Many
termite species undergo royal succession, in which the primary
reproductives who found colonies are replaced by secondary
reproductives from within the nest. Under normal sexual
reproduction, such a breeding system is expected to result in
inbred colonies with limited genetic diversity. Recently, we found
that the termite Reticulitermes speratus avoids inbreeding by the
conditional use of parthenogenesis (Matsuura et al. 2009, Science).
In mature field colonies, primary kings were present but primary
queens had been replaced by an average of 554 secondary queens.
Genetic analysis showed that secondary queens were exclusively
produced parthenogenetically by the original primary queen,
whereas workers and alates were produced by sexual reproduction
and therefore retained levels of heterozygosity. By producing
her replacements parthenogenetically, the queen maintains
her full genetic contribution to the next generation of primary
reproductives. These findings reveal a novel breeding system in
which asexually produced replacement reproductives in colonies of
a social insect are used to boost sexual reproductive output of the
queen to the benefit of both the queen and the colony.

S01-4
Clonal reproduction and life history in myrmicine

ant Vollenhovia emeryi with queen polymorphism
Kyohsuke Ohkawara (Kanazawa University)

Most social Hymenoptera are characterized by simple haploid
sex determination and environment-based caste differentiation.
However, recently, reproduction and caste determination systems
by genetic factors have been reported in some ants. Particularly
the case of the little fire ant Wasmannia auropunctata is
remarkable. In this ant, female sexuals are produced by ameiotic
parthenogenesis from unfertilized eggs, workers from fertilized
eggs, and males from fertilized eggs after the elimination of the
maternal genome. They mean a complete separation of male and
female gene pools. The special reproductive system will give us
new approach to test the theoretical hypotheses of the evolution
of sex and sociality. Similar clonal reproductive system was
discovered in myrmicine ant Vollenhovia emeryi. This species is
queen-polymorphic, long-winged and short-winged queens. The
two queen types are adaptation as dispersal and mating strategies.
Probably the clonal reproductive system in V. emeryi has evolved
associating with the queen polymorphism. In this presentation,
we Introduce the system of clonal reproduction in this ant, and
propose the hypotheses for the evolutionary process and factor of
clonal reproduction from the life history data. Additionally we have
discussion about the existence of female-male conflict in sexual
production in this ant.
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Sex and non-sex in insect social evolution: an
overview

Kazuki Tsuji (University of Ryukyus)

The interaction between sex and altruism has been a central
issue in evolutionary biology, since W. D. Hamilton has explained
the evolution of sterile workers in hymenopteran insects by
haplodiploidy that involves parthenogenesis producing males
(arrhenotoky) in the life cycles. Recently, the other type of
parthenogenesis, thelytoky (the female producing one), is also a
central focus. By thelytoky females can produce genetically highly
related direct offspring. In social hymenoptera the body of recent
findings indicates that thelytoky is often associated with cheating
or intraspecific social parasitism. This is theoretically reasonable,
because thelytoky can extend options of hymenopteran workers
which otherwise can produce only drones. Furthermore, such a
selfish option gives rise to new conflict with other parties such as
males, leading to the evolution of various counter strategies. In
this talk I overview thelytoky in social insects and discuss that
at least three different consequences of thelytoky can result. 1.
The collapse of the colony or the extinction of the population. 2.
The fixation of an asexual genotype, which does not result in the
population extinction but leading to the resolution of conflict at
least in the short term owing to the clonal nature of colonies. 3. The
maintenance of eusociality and sex by the power balance of counter
strategies.
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S04-2
Biodiversity and primary productivity of cropland

ecosystems
NISHIZAWA, T. (Ibaraki Univ.)

Agroecosystem management influences functional biodiversity
in cropland fields. A cover-cropping and no-tillage system, recently
well-examined practices, is found to affect carbon and nitrogen
dynamics in cropland fields. In addition, it is known that these
practices keep the soil aggregate structure and thus increases
the biodiversity of soil microorganism. Although our knowledge
is improved, limited information is available regarding the effects
of cover-cropping and tillage system on soil microbial community.
Herein, the diversity and dynamics of the microbial communities in
upland rice field soils under the agricultural management practices
investigated using a molecular genetic technique: an application
of real-time quantitative PCR (qPCR) assay to monitor the PCR
amplification and then used for terminal-restriction fragment
length polymorphisms (T-RFLP) profiling. Analyses of non-metric
multidimensional scaling and the rank abundance curve based on
the terminal-restriction fragments (T-RFs) profile showed a tiny
change of diversity and dynamics of the soil microbial community
in the agricultural management practice. These results indicate that
soil microbial community flexibly responded to the soil management
practice in upland rice field. Moreover, qPCR-T-RFLP profiling
provided the database of the soil microbial community in cropland
field.
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Soil biodiversity as related to plant production

and sustainability
SUSILO, FX. (Univ. of Lampung)

A CASE STUDY ON CEREAL-LEGUME FALLOW ROTATION
AND COFFEE-BASED AGROECOSYSTEM IN LAMPUNG,
INDONESIA

Observations were done in coffee fields in Sumberjaya area (West
Lampung) and long-term corn-legume rotation plots in Natar area
(South Lampung). Soil arthropods (from pitfall trap or Winkler),
nematodes (from soil core), and earthworms (from monolith) in both
areas were inventoried during July 2009 - January 2010. Coffee
fields with more diverse shade trees and less (no) tillaged corn plots
were in this study considered as more sustainable agroecosystems.
Thicker litter and higher net present value (NPV) were evident
in complex shade coffee but shading did not affect earthworm
abundance, arthropod abundance, and coffee yield. High nematode
abundance was found in simple shade coffee and not found in either
no shade or complex shade coffee fields. Acari abundance in no
tillage plots was higher, but tillage did not affect overall arthropod
diversity and corn yield.

S04-3
Microbial diversity in forest soil and its beneath:

reasons and implication
KATO, K. (Shizuoka Univ.)

Demarcation of species can never be fully done for Procaryotes
as they do not constitute Menderian population. Thus we need to
employ Operational Taxonomic Unit (OTU) defined by the threshold
of 97 or 98 % similarity in 16S rDNA for identification of Bacteria
and Archaea. Though it was suggested that roughly 6000 "species”
existed in a given forest soil of cm® which contains 4.8 x 107 cells
(Torsvik et al. 2002) or far more than that (Gans et al. 2005), I herein
try to depict the difference of soil layers of A and B horizons from
the difference in microbial constituents revealed by 16S rDNA.

It is astonishing that B-horizon contained more diversified
Bacterial constituents than that of A-horizon. And a fingerprint
technique showed that Bacterial constituents of B-horizon became
similar to that of in situ A-horizon by nutrient enrichment
cultivation of several weeks. In addition, a fact that a soil animal
Parafontaria laminata may control dominant microbes through its
feeding behavior was suggested from another experiment.

When look at the function of microbes in nitrogen cycling in a
forest system a hot spot of denitrification was found at the bottom
of a watershed, where the water content was as high as 70 % .
Functional gene analysis of the candidate bacteria for denitrification
there showed "high activity was supported by highly diversified
microbial community”.



S04-4
Structure of microbial community in soil

ecosystem: detection of environmental filters
MURAKAMI, M. (Chiba Univ.)

Microorganisms have very limited abilities to move and the
occurrence of a function of microorganisms within soils thus
is largely determined by the occurrence of mechanisms that
bring microorganisms into contact with the environments, which
should determine the dominated functioning within the soils. This
paradigm is known as the “sleeping beauty paradox’. This idea was
tested in field and laboratory experiments. In the field experiment,
the effect of earthworms on the assemblage of soil microorganisms
was assessed. In the microcosm experiment, five different
microcosms with microorganisms were established. The changes
in assemblage structure of microbes was assessed by T-RFLP and
Cloning-Sequence analyses.

S04-6
Use of carbon-14 natural abundances in
soil ecology: carbon assimilation and carbon

sequestration
TAYASU, I. (Kyoto Univ.)

Soils are extremely complex ecosystems, containing an enormous
diversity of microorganisms and soil fauna, which are difficult to
study without disturbing the natural soil system. Various techniques
are used to study these complicated systems. In particular, ratios
of the carbon isotopes *C, *C, and "C, which differ in natural
materials, can be used to trace carbon in the environment using
either natural abundances or labeling methodologies.

Carbon-14 natural abundances have been used to estimate
turnover time of soil organic matter (SOM). Toyota et al. (submitted)
compared carbon-14 signals in the forest soils, which have different
vegetation history, and showed different accumulation patterns
in relation to the vegetation change. They also estimated the diet
age of earthworms, a dominant macro-invertebrate, using carbon-
14 and showed the difference in age-dependence of soil animals
corresponding to the feeding habits. I show some other on-going
studies using carbon-14 signatures and emphasize a potential utility
of carbon-14 natural abundances on the study of carbon assimilation
and carbon sequestration. Finally, I conclude the utility of carbon
and nitrogen stable isotope ratios together with carbon-14 analysis
in the study of soil food webs.
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Long term drivers of aboveground-belowground

linkages
WARDLE, D. (Swedish Univ. of Agricultural Sciences)

There has been a rapidly increasing recent interest in how
aboveground and belowground communities interact to drive
ecosystem functioning. In this presentation I discuss how these
interactions can help us to understand long term ecosystem change
in forested ecosystems by focusing on three examples: (1) The
impacts of invasive mammals in New Zealand rainforests; (2) The
impacts of wildfire on lake islands in northern Sweden: and (3)
Long term changes during ecosystem retrogression in contrasting
forests around the world. All three examples point to the
importance of linkages and feedbacks between the producer and
decomposer subsystems in driving the fundamental characteristics
of ecosystems in the long term perspective.

sS04-7
Soil macrofauna modulates ecosystem function
of soil microbes: A case study of the train

millipede
FUJIMAKI, R. (Yokohama Nat. Univ.)

It is well recognized that earthworm activity substantially
mediates the microbial processes in soil nutrient dynamics. Other
than earthworms, however, little is known about ecosystem
functions of soil macrofauna. Millipedes from Xystodesmidae
are common in central and southwestern Japan and sometimes
dominate in biomass of soil macrofauna. Thus their impact on soil
ecosystem functioning is expected. Here I show a study about the
effects of the train millipede (Parafontaria laminata) on the soil
microbial processes.

Feeding experiments revealed that the millipede stimulates
microbial respiration and CHs consumption in soil. Especially,
CH4 consumption in soils was related to the feeding habit of the
millipede; soil CHs consumption increased when the adult of soil-
litter mixed feeder was fed on soil and litter, while the larvae of soil
feeder did not influence. Contrary, guts of the millipede emitted CHa
in anoxic condition, indicating presence of methanogenic microbes
in the guts.

Another aspects of ecosystem function of the millipede is an
increase of soil aggregation. Both of feeding experiment and field
observation showed that the millipede increase large-size fraction
of soil aggregate. C mineralization of the aged aggregates was
lower than soil with disrupted aggregate structure, suggesting
contribution for C accumulation in soil aggregates.
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S08-1
Primate responses to mast fruiting in Danum

Valley, Borneo
HANYA, Goro (Kyoto Univ)

I study the numerical and functional response by diurnal
primates in Danum Valley, East Sabah, Borneo to a mast fruiting
event. During the two year study period from January 2007 to
December 2008, one mast fruiting occurred in June-October 2007.
During the mast fruiting period, orangutans were detected twice
as frequently as during the other period, in two places in Danum
Valley, which are ca 15 km apart each other. On the other hand,
detection frequency of other primates was stable throughout the
two year period. Out of the mast fruiting period, red leaf monkeys
were mostly young leaf eaters, in particular young leaves of a
liana (Spatholobus macropterus, Fabaceae), but increased seed
eating during the mast fruiting. Functional response is common
among primates; they switch from fallback foods, such as young
leaves, to fruit and/or seeds. Considerable numerical response is
observed only for orangutans: they seem to migrate to fruit-rich
area over several tens of kilometers. Solitariness and fat deposition
of orangutans may relate to this peculiar response. Other species
live in group and have stable home ranges, but solitary-living
orangutans can shift their home ranges more easily than others.
Orangutans are known to deposit fat, and this ability may enable
them to consume large amount of fruits available during the mast
fruiting events.



sS08-2
Seasonal dynamics of terrestrial mammals in
Deramakot and Tangkulap Forest Reserves,

Borneo
SAMEJIMA, Hiromitsu (Kyoto Univ)

During a general fruiting season in the mixed dipterocarp forests
of Southeast Asia, some frugivore species show a conspicuous
immigration and population eruption despite its aseasonal climate.
However, the mechanism of the migration and population eruption
was not yet known. Therefore, we monitored the populations of
middle to large ground dwelling vertebrates at a large spatial scale
in Deramakot and Tangkulap FR in Sabah, Malaysia. We set 87
automatic remote cameras in the 827km2 area.

General fruiting occurred at the beginning of a preliminary
survey (Sep-Nov, 2007), but did not occur during the main study
period (May 2008-Dec 2009). Of the 38 species of mammals and
bird monitored, only Bearded pig showed an obvious population
fluctuation following the general fruiting. The trapping ratio during
general fruiting season increased by 10 times than during a normal
season. During a normal season, no area showed a significantly high
trapping ratio of Bearded pig. Because previous studies and hunting
records suggested that population eruption was only obvious when
general fruiting occurred twice in the same year or consecutive
two years, the population eruption may be caused by the repression
of death ratio of newborn infants during the general fruiting.

sS08-4
Community structure and seed utilization pattern
of insect seed predators on dipterocarps in

Pasoh, Peninsular Malaysia
HOSAKA, Tetsuro (Kyoto Univ)

Pre-dispersal seed predatory insects on dipterocarps need
seeds to reproduce and increase their population size. Thus, they
are animals being most affected by unstable seed production of
dipterocarps. How insect predators response to mast fruiting and
affect reproduction of diperocarps?

By intensive sampling throughout seed development, 3799
individuals of seed predatory insects were collected from 26910
fruits of 11 Shorea spp. in two mast fruiting events in Peninsular
Malaysia. Insect species composition were similar in most of the
Shorea species, while it was different from that of Dipterocarpus
Spp.

While Shorea spp. came into flower sequentially for ca. 3 months
in each flowering event, emerging adults are unlikely to utilize the
seeds in the same event. This implies that population build-up is
unlikely to occur within an event.

Comparing between two flowering events occurring after 65 and
7 months from the preceding events, the population size of seed
predators was larger in the latter event than the former event.
Consequently, the trees fruiting in the latter event suffered higher
seed predation.

These results suggest that synchronous mast fruiting by Shorea
spp. with long intervals is effective to satiate insect predators and
reduce their pre-dispersal seed predation rates, supporting ‘seed
predator satiation’
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sS08-3
Responses of flower-visiting chrysomelids to
general flowering periods in Bornean dipterocarp

rainforests
KISHIMOTO, Keiko (RIHN)

In the Southeast Asian rainforests, general flowering (GF), a
community-wide synchronous flowering, occurs at irregular and
supra-annual intervals. During GF periods, most Dipterocarpaceae
and many other trees flower profusely, while flowering plants are
scant between GF periods. During flowerless periods, anthophilous
animals that depend on floral resources for food may suffer food
shortages and subsequently decrease in abundance. At Lambir
Hills National Park, chrysomelid adults were observed to feed on
dipterocarp flowers (petals) during GF periods in 1996. However,
the means by which they respond to GF and survive flowerless
periods remain unknown. My co-worker and I determined the
abundances of flower-visiting chrysomelids during GF and non-
GF periods by examining light-trap samples and the feeding
preferences of chrysomelids between GF periods. We found that the
number of chrysomelid species and their abundance are maintained
between GF periods; these species maintain their abundance by
feeding on the young leaves of dipterocarps and on the young
leaves and flowers of non-dipterocarps. In the presentation, I aim to
reveal these findings and to introduce the diverse patterns of insect
responses to GF periods.

S08-5
General flowering and figs (title tentative)

HARRISON, Rhett D (Xishuangbanna Tropical Botanical
Garden)

Title has changed as 'Consequences of soil and climatic variability
for fig phenology'. Figs are often regarded as keystone plants for
their role in maintaining frugivore populations. This results from
their year-round flowering and fruiting behaviour, which means
fig fruits are often available when other fruit resources are scarce.
This behaviour is a direct consequence of their dependence for
pollination on highly specific, but short-lived (1-3 days), wasps
that breed inside the inflorescence. Continuous flowering at the
population-level is a necessary condition for the mutualism to
persist, as any substantial break in the supply of breeding sites for
the pollinations would lead to their extinction. However, in most
tropical forest with relatively strong seasonality figs do show some
degree of seasonality in their flowering and fruiting phenology. In
Borneo extreme droughts have been shown to cause local extinction
of pollinators among dioecious figs, but had less impact on the large
monoecious species, associated with large fruit crops. However, how
figs respond to the less severe droughts that are thought to trigger
masting events is not well understood. In this paper I compare
Ficus phenology among species and sites to investigate the climatic
and edaphic factors affecting fig fruit production.
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Living harmoniously with man and nature

systems in Shinan Dadohae Biosphere Reserve
HEE (BE - ARXZ - BIESUL)

Area of Sinan Dadohae Biosphere Reserve (SDBR) is composed
of very unique ecosystems and biological spectrum spatially
networking with terrestrial, tidal flat and marine landscapes.
According to the principles of UNESCO BR, SDBR will accomplish
the statutory framework for conservation, development and logistic
support in biosphere reserve. The core zone of SDBR includes
three islands and four natural monuments, which designated as
Dadohae Marine National Park. This area is composed of terrestrial
ecosystem and marine ecosystem, and huge tidal-flat ecosystem
is connecting two ecosystems. Core zone of SDBR show dynamic
mosaic landscapes to which various biological species are spatially
adapted in the habitats. Therefore, it is significantly meaningful that
this area is important area for world biological conservation. Warm-
temperate evergreen broad-leaved trees, conifers and rare plants
designated as natural monuments are grown in the terrestrial area
of the core zone. As well as geographical isolation of biological
species, this area shows the climatic characteristics in warm and
humid ocean. The temperate broad-leaved forest ecosystem and
evergreen broad-leaved forest ecosystem are mixed in this area.
As one of eco-region, the area is academically very significant, and
it is important role for main axis of national island-coast ecological
network in Korean Peninsula.
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S13-4
Development of the Man and the Biosphere
(MAB) Programme in Asia - main achievements

and lessons learnt
Qunli HAN (UNESCO Tehran)

MAB Programme has been a collective international effort,
aiming at developing a basis for the rational use and conservation
of the resources of the biosphere and for the improvement of the
global relationship between humankind and the environment. In
this global effort of four decades, Asia has its own contribution
by means of studies, exchange and networking as well as input
toward the Seville Strategy (1995) and Madrid Action Plan (2008),
two UNESCO instruments for pursuing sustainable ecosystem
management. MAB in Asia shifted focus after 1990 from the early
research agenda of 1970-80s to Biosphere Reserves (BRs). Now
some 100 sites in Asia, BRs constitute priority areas to link ecology
and other concerned science disciplines to real management
challenges within different socio-economic and cultural contexts,
thus connecting global concerns on biodiversity loss and climate
change impacts to actions at specific localities. Some lessons learnt
are worth of noting for the future Asian MAB agenda: the long
process to understand and recognize ecosystem values, complexity
of zoning in practices, constraints/opportunities in trans-boundary
cooperation, conservation values of degraded and rehabilitated
ecosystems, roles of sacred natural sites, traditional knowledge and
cultural diversity linkage with biodiversity.
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S16-1
Estimating the distribution of high nature value
farmland in Europe - integrating land cover and

biodiversity datasets
Ybele Hoogeveen (EEA)

European agriculture is characterized by large-scale
intensification combined with regional land abandonment. The net
effect is a loss of traditional, often extensive, farming systems with
high biodiversity. The need for measures to conserve this 'high
nature value (HNV) farmland' is recognized in e.g. the pan-European
Biodiversity and Landscape Strategy, the 2003 declaration on
biodiversity of the European Environment Ministers, and the EU
rural development policy documents.

In support of these policy processes, EEA and UNEP presented
a preliminary map of HNV farmland in 2004. This map has
recently been updated on the basis of land cover data (CORINE
2000), refined and regionally differentiated selection criteria, and
additional biodiversity datasets which include European inventories
of Natura2000 protected areas, Important Bird Areas and Prime
Butterfly Areas, as well as national inventories of semi-natural
grasslands in some member countries. To improve accuracy, a
panel of European experts has reviewed both the methodology, as
well as the corresponding results.

The final map shows the probability of occurrence of HNV
farmland across Europe. The total coverage of HNV farmland is
estimated at 30% of Europe s farmland. The majority of this HNV
farmland (approx. 80% ) is outside protected areas.

Full details can be found here: http://agrienv.jrc.ec.europa.eu/
activities_ HNV htm
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S18-1
Effects of interspecific variation in myrmecophytic
traits among Macaranga plants on the diversity

of herbivore
*T. Itioka, T. Okubo, K. Shimizu, M. Nomura (Kyoto University)

Myrmecophytes are defined as plants that have symbioses with
ants by providing nest spaces for the ants. Generally, the symbiotic
ants protect the myrmecophytes from attacks by herbivores. Thus,
the interactions between myrmecophyte and their symbiotic ants
are usually mutualistic. Macaranga is a plant genus that includes
more than 20 species of myrmecophytes. The myrmecophytes
in this genus provide their symbiont ants with food as well as
nest space. Several Macaranga myrmecophytes often coexist in
the lowland of Bornean tropical rainforest area. Myrmecophytic
traits are known to vary among coexisting species of Macaranga
myrmecophytes (Itioka et al. 2000, Nomura et al. 2000 etc.).
However, effects of the interspecific variation on the diversity of
herbivores and those on the characteristics of the interactions
in the community around the Macaranga myrmecophytes have
not sufficiently investigated. In this paper, we will show advance
in our investigations on the effects. Our results suggest that the
variation in the balance between anti-herbivore defenses by ants
and those by the other mechanisms (chemical and physical ones)
among Macaranga myrmecophytes affects the difference in the
species compositions among them. Effects of ontogenetic change in
myrmecophytic traits on the herbivores will be discussed as well.

S18-3
Ant-aphid-tree interactions in boreal forests:
cascading effects on carbon and nitrogen fluxes

and biodiversity
T. Domisch (Finnish Forest Research Institute)

Wood ants (Formica rufa group) are considered as key species in
forest ecosystems where they live in mutualistic relationships with
canopy-dwelling aphids. These aphids excrete honeydew which the
ants use as a food source, and as a trade-off the ants protect the
aphids against predators. This mutualism can have cascading effects
on third parties, e.g. by inducing carbon (C) and nitrogen (N) fluxes
from their host trees. Wood ants are strong competitors and can
affect the functional biodiversity of boreal forests. However, none
of the earlier studies have considered the conceptually complex
interactions between host tree choice, the effects of ant-aphid
mutualism on the growth of trees, and competitive interactions
among trees within a stand. Our aim was to find out how tree
properties (such as tree species, height or diameter) affect host
tree choice and how the ant-aphid mutualism affects tree growth
and the abundance of the other invertebrate fauna. We test three
hypotheses: 1) trees with faster growth rates are favoured as host
trees, 2) the mutualism increases throughfall C flux onto the forest
floor and reduces that of N and 3) ant-aphid mutualism lowers
the species biodiversity of the invertebrate fauna. We conducted
manipulative experiments both at tree and stand level (ant-aphid
mutualism eliminated or not). Preliminary results are discussed.
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sS18-2
Wood ants (Formica s. str.) and aphids affect

tree growth in Eurasian boreal forests
J. Kilpelainen (Finnish Forest Research Institute)

Wood ants of the Formica rufa group are ubiquitous keystone
species in Eurasian boreal forests. They and aphids live in a
mutual relation where, in exchange for protection, aphids provide
ants with sugary honeydew processed from tree sap. Conifers,
unlike deciduous trees, have only few defoliating insects, and the
growth loss of conifers due to sap sucking by aphids is thus not
compensated by reduced insect herbivory due to predatory ants.
The effect of ant-aphid mutualism on tree growth can change with
stand age, because forest clear cutting harms wood ants. It was
studied whether the mutualism between wood ants and Cinara
aphids affects the growth of Norway spruce (Picea abies) in stands
of different ages. The study was done in spruce stands of four age
classes (5, 30, 60 and 100 years) in eastern Finland. Ten spruces
visited heavily and ten spruces visited lightly by ants were selected
around five medium-sized ant mounds in each stand age class.
The access of ants was blocked to half of the trees in both groups.
Only in the 30-year-old stands, the mean annual radial growth of
the heavily-visited spruces was significantly 7.3 % smaller than in
trees where ant traffic was blocked. The results indicate that the
ant-aphid mutualism can have a significant effect on the growth of
individual spruces, but its effect is negligible at a stand scale.

S18-4
Effects of ants and termites on hot spots of soil

respiration in Asian tropics
M. Ohashi (University of Hyogo)

Soil respiration, CO: efflux from soil surface to air, accounts for
40-95 % of total ecosystem respiration. Therefore, small changes in
this component could have considerable impacts on the ecosystem
C budget. Our recent studies found that hot spots of soil respiration,
which is extremely high emission of CO2 from soil surface. Each
of the CO: hot spots occurred sporadically at different times and
locations.

The nesting and feeding activity of termites and ants is one likely
cause of the CO:z hot spots. In tropical rainforests, ants and termites
are astonishingly abundant, accounting for nearly 30 % of the entire
animal biomass and 80 % of the entire biomass of insects. They
could contribute on soil CO: efflux directly by their respiration
and indirectly by changing the chemical, physical and biological
condition of the soil. In this study, we hypothesize that the sudden
and considerable increase in soil respiration could be caused by the
colony formation of termites and ants.

In order to verify the hypothesis, our project aims to solve three
questions; 1) Do hot spots of soil respiration appear in tropical
seasonal forest in Thailand? 2) What are the sources of soil
respiration? 3) Whether ants and termites relate to the dynamics
and formation of hot spots of soil respiration? In this symposium, I
introduce outline of the project and our preliminary results.



S18-5
Termites and carbon cycling
A. Yamada (Kyoto University)

Termites are widely distributed over the world, and quite
abundant especially in tropical ecosystems. They are well-known
as the so-called ecosystem engineers enhancing the subsequent
decomposition of dead plant material (i.e. mineralization of organic
carbon), while at the same time their own contribution to carbon
mineralization has been gradually clarified being well considerable
in tropical ecosystems. Here, I show the quantitative role of
termites in carbon mineralization of annual aboveground litterfall
(AAL) in a tropical forest of Thailand and make a comparison of
the role among tropical ecosystems in Asia and Africa. I focus on
the resource competition among decomposers, such as termites and
microorganisms, and on the flow of carbon derived from AAL into
the soil, suggesting the factors affecting the importance of termites
and the decomposition processes of AAL on and in the soil. Finally,
I will discuss the effects of termites on hot spots of soil respiration,
which have been recently reported in a tropical forest and could
significantly affect the estimation of net carbon balance in the
ecosystem.

S18-7
Diversity of ants in Asia
Sk. Yamane (Kagoshima University)
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S18-5

S18-6
The effect of ants on the biodiversity of arthropod

communities
P. Niemela (University of Turku)

Mound-building ants, and especially wood ants (Formica
rufa group), are wide-spread key species that affect ecosystem
functioning in several ways in the boreal forests of Eurasia.
I evaluate how wood ants affect biodiversity of arthropod
communities in boreal forests. Studies conducted on mountain birch
(Betula pubescens ss. czerepanovii) showed that the impact of wood
ants on the structure of invertebrate community living in canopy
was mainly negative. Predation by wood ants reduces especially
the numbers of leaf-chewing herbivores and thus biodiversty in
the canopy of birches growing near the ant mounds. Predation by
wood ants affected more seriously the early season invertebrate
community. The impact of hairy wood ants on the guild structure of
herbivorous insects on birch (Betula pubescens) was similar. Total
species richness of the herbivorous insect community on birch
was reduced by ants. Wood ants also affect soil animal community
structure. Increased ant density affected both the taxonomic and
trophic structure of soil invertebrate community. However, the
direct effects of wood ants on soil animal food web is likely to be
small. Summarizing. Several studies indicate that when the densities
of wood ants are high they may have remarkable negative effects
on invertebrate communities and thus they reduce the biodiversity
of local arthropod communities.

S18-8
Effects of ants on canopy structure of tropical

rainforests

*H. O. Tanaka (Kyoto University), S. Yamane (Kagoshima Univ.),
Y. Inui (Osaka Kyoiku Univ.), T. Itioka (Kyoto Univ.)

The canopies in tropical rainforests harbor species-rich arboreal
ant assemblages. However, few studies have examined how these
arboreal ants affect the web of interspecific interactions among
organisms there. This study examined effects of a typical arboreal
ant species, Crematogaster difformis, which forms myrmecophytic
symbiosis with epiphytic ferns, on the activities of insect herbivores
on canopy trees and on the growth of lianas clinging to canopy
trees, by conducting field observations and experiments.

Herbivory damage on new leaves on branches from which any of
C. difformis were excluded experimentally was significantly higher
than that on new leaves on control branches where the ants formed
their territories. Lianas that were experimentally placed inside the
territories of C. difformis in the canopy were attacked and removed
by the ant workers. For the emergent tree species from which
nest of C. difformis had been recorded, the rate at which at least
one liana reached the crown of an emergent tree was significantly
lower on emergent trees with either of the ferns than on those
without any of the ferns.

These results suggest that C. difformis greatly regulates both the
herbivory damage and the growth of lianas clinging to the crowns
on several species of emergent tree.
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S18-9
The role of Formica exsecta (Nyl.) on vegetation

and seed bank patterns

*M. Schuetz, A. C. Risch (Swiss Federal Institute for Forest,
Snow and Landscape Research)

Animals are important vectors for the dispersal of seeds
within and between ecosystems. They thereby alter seed bank
and consequently vegetation dynamics at various spatial scales.
We studied how two different sized animals inhabiting the same
grassland ecosystem in the Swiss Alps, affect these dynamics: the
mound building narrow-headed ant (F. exsecta Nyl) and red deer
(Cervus elaphus L.).

Recently, we counted roughly 1200 active ant mounds on the
grassland and up to 40 deer that visited the grassland during the
night. Both animal species show a distinct spatial pattern with most
mounds located in areas that are rarely visited by red deer and
vice versa.

We found different seed dispersal patterns by the two species
with ants dispersing more seeds than deer. However, deer were
found to disperse the seeds evenly across the grassland, while ant
activity lead to a clumped seed occurrence close to the forest. Seeds
from graminoids dominated in ant mounds in contrast to deer dung
where herbs were predominant. At a small spatial scale graminoids
were found to dominate in the vegetation around ant mounds. At a
larger scale graminoids were dominant in areas with high ant while
herbs dominated in areas with high deer activity.

Overall, both species play a considerable role in the grassland
ecosystem studied.
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B0tz WHEOE WP O 68 NI AHEEE ST, TIERICL -
THEIE NI Do 720 PO MEERITE & MRS X, 1k
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FHY MATFIFETHSKEDD ? — Plestiodon ED

BN eI DY s pa\Sol ret ey
Matthew C. Brandley (Yale univ.) - BILE* (EEFHX)

The scincid lizard Plestiodon latiscutatus (#7514 +7177) is one
of only a few terrestrial vertebrate animals inhabiting the Izu
Islands. From an evolutionary biology and ecology aspect, % 71 4
I 71 57 are fascinating because the populations on each island are
composed of one of two different color morphs. Moreover, the color
morph on each island is associated with 2 deferent predators,
snakes and birds. Vivid color morph have snake predator, however
dull color morph have bird predator. To provide phylogenetic
evidence that these color patterns have evolved multiple times, and
are thus, likely a case of convergent adaptation, we reconstruct the
phylogenetic history of Izu Island %47 % F 777 and snake predator
using Bayesian analyses of mitochondrial and nuclear DNA.
Moreover, we compare the phylogeographic history of 4 7% % k7
7 with that of other Izu Island species and attempt to construct a
general phylogeographic history of the Izu island archipelago.
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L 7= S TR TR S 5 TV B W REEEARIE S - 5T %
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Q0= —ZR->TL ATk, ZORBEHEEET 30-50km TH b 2 &
7 AORWEGREIC A DbE TR 2 BB S 2 kI V2L, FH
B oo == DA ogGTIcA S E & DRI VL 2 &R LS
WS D7 o 72,



T12-3

T12-3
T OA—CR > THRNRCNDT D DREBAER
BT (RAHER)

HE9) #7702 L5 EREZICRT 2720120, ZHdos T
TP L THER O A TWLO0EWSNICT L8N 5
BIEE AL E LCHF O A — PV EOfFERER 2O L b
5 H T OFMATE R RS 220, B EI R (DT —
yad—) FHCZEARAETERL . BRNTHOTESNS
T OFEEATE BT B BRI — & 2T, EGEUI h oSRaT
oW T 2 HSTE .

JE) BLRESEE (77727050 —R) B4 75— MUK,
T H A F R E 10em FREOMEBWAOIIENIC AN, ZGEEIC 1L
wEW BNV B AMO 30 = —ANOR AR — B
DAL LN SEENA, 1550056 30 0RBETRELZ. RELL
B, FPEOBESENICH 5 M EF RO TR A EE
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WGP S TR T ETORT V7RO, KMk, kA
EME RIS, FHO [H] 22 EBH$ 20 A zown
T L7z, SO %3 Tld PlotNet & :EH 5 BARTIAR X O 7
— I N=2FFH L7z F— ¥ I3EE 2 &S OSHe EH
DIFFEIELR EORMEPEHI L TWE. ZORETIE, FLUHER
AR T, KIRMR, WM, RiSEMECTo, HHREERORFEE
L IRFREEREO 4T v, AT CHERD & 4 TR TEW )
LB ANZALEOWTOHEREITRD. T2, IR 5HKD
8| 230 BERIZOWTHEREITR ) TETHD.
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ERBEEREICLDER (1986 — 2009) DA
/OY—AR

EE— (BNX - HE)

BINKFHEF LR RALH, BEEIE O 1600m 12 HA#
EWF e %% b > T b ik ORI EIZ %N & MR OB RIS
MBL, 7 N OZR/MREL T TEY - T X0 T O ZEB
Mo b, FEEN,S Z O EHES A T (JA A 35mm) T 1986
FEOANPLEH 1 aVOESAREE B h o7z AREHMTIEIRE
FIREREFHC L 2B 266 L Th D) . FFIE5IRIE 1986 4F LT
1T DOEE CIRIELOEmE 7R L 72,

BT EAEERT S 7 H VN TH Y. F0 D BRI
20 EfA A RO, ZOMIER (FHEGE VRIS Z S ) L HIEH (18
TOFRr 0 #HEE) L v WHEH % A2 2 & T L7z, 1994
EFETOIEMEZ I LR TId, BIZER & EEA0EL iz v
T BREREN AR ST, BB LOEBIERO O N L h o, F
ERIIFHIETIOH, WETTHEMETRED» o728, SIS
WD EE L) KE D o7z, EHRROFHMOEE LR & OB
R L 722 B BRI R 2 2 o 72 (B BIRBCE W SE I %
WF7e2E/ 33 5 )o

WO L IR HEEH . #EEH 28 L7z 5 ERICD & 2004
FEEFTOIIFEMCTHEN L EEN L AMHGEL T LT L
720 BAREH OEZALITUINIKFETH o 72A%, 1998 FF L ) 2T H F
LA & ATz, BIEH OFELILD 1998 4 L 0 B 2 i = A,
WIN LR LDEEIC L2 D E 2z b7z (W 435 ) Lo L.
Fr 9 ONDREPZERTI D REEE A 724 1998 4E & 0 BUCHHE ISR - 72
DOPEFARETH %, % B, 2004 4FLLEDETNIZ D TIFITH T
b
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EFIICELD
e BE (E5R)

ARAREDOIRE Yy Er 7, 50 ALEHOPBETR)
A7 G, FEENCEED M 720 T { RBER | T OVIENT YA
Tkl b, ERJEFVICIE, AWEMAEIEHICERST 245
1 FI 7 A% RITHENLET NS, EREROFOKRL L 70t
ARBERE A R ICFEM T 2 BN 2 TV FE THRA B L OO0 H 5,
EREAIBEO< Yy E Y ZICHOO N EF VI EICHREO T 70—
FrloTBY), TALVF-RLWHOWE 2, BREER & AEWENRN
IZHEDSNWTYIab =ML TWA, BIZIE, Fbk CREEERERD
KRB AERERE (L. MR 2 & OZE R L M~ FHHE L. K
EE % # < 2 & TEMiT 5 2 L 25T X B0 RIBRI IR HERR T,
FEENC & B EE & W - R X A R R L, RFEIGER %
B ETIFMENL, 2D LX) ETIVIIIFEN— ADFEATICH
WHENTE7ZDS, HERBESEMEICER L TV A HAE, B4 208
DISHAPPHEIN TV D, ERIZ, 2OXILEFIVERV, UE
— bV T EHAEDLELREL T, BTy €Y IR AD
NTEZD, WOPOMELLRBHRSIND LI -oTn b,
—I2. EBEOBRBIME (B 2\ HMIE O BB 2 &) ([2ETIV
2T 256, BRICEBEREI T L) 2B TIX. EFICE W
BAEMEEIEDSRO 5N 205, BIEOET VBT A BRE LA
MEFEWDPEENTVD A9, B, Sk AR RIRE L RN
CEiTEX 2 EFVIEBE SN TR WD, FA T2 T L 47
KW#ETH Do Fl 2 1L CO KIEWZ B ETIMITL VA, [ LiE
RHATH B AY Y RMEFALER SRR 52T VIED 40w,
B, EWE RN E L) =TV TERT A MIRELRBETH A )
KEEOREIE, EFVEHVERERY — ¥ 252179 LT
OBEE | SHBOWIRIZOVTH LA EET 5,

EBREROYYEVD

T16-2
BEUE—MEVIVVIICELDBE - {IEJ7T /09—
&Rl

A % GUEK - ERkRE)

WA, JRBONEE 7 0 Y — % RIS BIE S 5 TR E L
T, BHRVE= MYV DA SN TV D, Z2OHEL. #E
L DAY B WERZFE T O 55 G O R RN, S [ 5 20
DEAL] L. 2O Z BIERLH LR LR E M L T 5.
LWL DTHB, 2F 0. SR [M5H20%A] % EROH
BTz 0y =S AEEN T TREE 2L, CNE T HEA
GHEPREEINTHUL L0000, H EBNICX ZHEEZITE A ST
bILTWRv, Z07H, 563 NDVI ORERFIZAL & A
7o/ 0T —RMEORE B, BE, ki) OISR
THICHS PRI TB LT, BITMIRIC L 2RETFEHEOEREI
AFERF F E > TV D,

REEFETIE, HEMEEEHR (b TO5EE R0 <
LT HATEEEE L) EAMLC)E- b Ly Ik DT
/U —BHTEERE - RET L. HARDEIE - fLEBIHE % A
FRERIZOVWTHINT S0 FREIZ, VE=-MEVY I 7LD 72
Ju Y —BlOFEE R, SHEOWEENE L BE L Sl2ow Tl
5,



T16-3
BE(EOEY T /0 ~DORE | ¥IOERZNT
JOo—F

+/EFE (Carl-von-Ossietzky University Oldenburg)

WAE, SFCERMSNTCELRM T -5 2 LWL,
HWERRBELASHEY - 8O 720 -0y 4 IV 712, KELE
Brh 2 TwbZEeENWEnEtoTE, 5FTOMETIE. B
LHHITOT7 =/ 8T —OIRENDINE 2 WE L TV 5 560%
Ty 2O~ 7 T RERNIC O W TRRES L 72l R 72124 % v,
HWERBE TR 2RBLEH L 72/ ud —0MBREHL 2T 572
OIZIE, KEMAT =V CTOEBFNIHR 2K ~ 7 OAEEN L
MEDEETH L, LAl v/ OAEBETEHSN TV LK Y
TAYRREMA T =NV TOHEDIELDE 272 /0y — 2L
TEZELWEONIEIER ISR T 5,

KEITClE, 1953 A B T TLE 102 7 o ¢, o
120 FE L E oYy - BiAEIC O WT ZFOBAE - 553 - KIE - WRH -
MEHZREDT7 2/ 8y =%k L TWh, £E 102 7T W) IR
W CEMICEN SNz 72 0V —-F =y F iU, 720
V= OB DISE % < 7 TERREOR LN HE 25 LD
ThHbo

RiH Tl AT - AMFE T—5 2y P vl s u Ry
—VBITE T /0T = L RBEEFHOBRICOWTONEE AT
bo FRIZT7 2/ BT — BB RN - INEOHE s 714 L &
RN R ¥4k b AE N AN o WVAR R ENINE A 5Pt
WZOWTHINT 5, TLHELT, 5RO IZUAT—VTOT <
70y =0 ER L IOV TiRNS,

2% : Doi and Takahashi (2008) Global Ecology and Biogeography
17:556-561., Doi et al. (2010) Global Change Biology 16:373-379., 1-J& -
W18 (2010) HARARESERE IR

T17-1

TRBICBVWTHITEC EDEEDFBISBMDEVNEESE
BYDEEICDWNT
IVBE B (AT

1L/ NIRRT O JEE A B S B IR S O R AR IR &
CAKAFL T %o WEHEZRAETVAFIT 5 F Tl2IX, BEINTIR
W52 & FRRABWAERLIC AL S EPLET
Hbo BB /INFRITHNRHEHRIEL AL —TH ), EHEIWY
THRNRMIEEFIEIESN TV DE, F2—FT, KAESWIIHEN
BRI L > TEALESETELENPAARE CHBENLTVS
WEN SV LEAo T, I THIELIKESWOBBRIZONT
ORI EIS, BRI ENLSSVWEERHE LZD0) bR bW
MELEEWICEWE LTI ENLE N TH o 7205, EBIEETY
PHHTHETCOT O A% ZET 5L, FEIHRT LB LT
EFMHFRA - EETELRENOPIZAEZL TV L2 L EELK
EEYOMREIRA S L TEEEA2) D B, HBIEIN T TINER
OELR DN G WTCL. R CERShD ) & =8y F
(FEIEALOER) 2RI, FBELIEABYORRICOWTIIEE T
ST &z, RERTIH, BEORE (KES, BL) 1L THY
LTV F =y FHRRLELIE, TEABY as) o
FTEIBA - EBELRT W Y=y FRRONL LR e, %
# L RAEF ORI OVTINT THLNII LS E 2T 5,
BORVEREOHE LT S LIREEOm KLY ORA - 25
LT EDVEHTHEMD DI, F08I3EEBY O EREE
GIEOF Y NARY M b, INH/NERIZBWCTZ ) Lz ¥ —
Ny F DRy ARy PAHERDLFMEIIOWT, BEOWE & EE
B ORA - EEOMBEEIEL AT, VY —8y FORH % 5 ]
H8 AR & IR O R E R D,
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T16-4
71/ 0Y—ORME AEE DTS
WA—FE GUNARE - B)

AARL I -0y XICBWTREMNICEHESNTE L7/ 0 —
F—Fd, SNFTTORELEEIEWEICRITLTE BB R
T5ETIHEBICHELZTFT -ty MEroTw5b, TE, OB
LY, HRERSRE AL o TR 7 £ 2 0P — 2 kIR
ZALL CE TV B I EDPEEHESNOOH b, 2O THERIZ
B OAEIET =/ 0 Y — OOV TUE, AR - ZB#E
L7z O BB AR I D R & B L ) 2720, koA mEE
A EGTARELR 7777 —D—2L LTHEHEHENSOH 5,
IPCC (2007) Tid. ik LTI X ) MY LRI GEIER)
AEEMUEMICH Y . SIS L ) Ao RERER D SBEAT 5
WHEERH DL E L TwWD, LL, 72/ 09 0L OB
SRR 12 MU T T B D W TR AR 2 523 % v, B 21,
— I EE DR VIIIE E A BRI R B 2 SN
TH 1Y) (Chabot & Hicks, 1982; Reich, 1992). K12 Z D% 2z 5[] —
B HEHFEGORIASICLENTE L2561, AENHHOE
B IR DAE R F W E R AL SIEEHE L 2 W REMED S B
S50, ERME O BRI A BRI & O3 K12 D 7 28 5 ] ek
MH Y. CO: DMV IR T EbEZLNL, &
D, KIEFRTIETICHED I A% /i L - Beks B ek e 1273
HL., ZHcxf LAMEEE 7 2/ 0y —OBD S 72 5§22
DVTEEOBEEZTV, SHOBEIIOVTHmT RO TN ET
WEEZTWh,

SAEIERE DR

i

T17-2
BRBEBODEZIUVIFAOVNT
GF # (LK)

T - BRI ORI & > TEER FFEF., RBFETH .,
ZOFHERREHEIKEREY RIS 2 2 BIIRE WV, LarL
LS H. KNI BT A EREORE), KR 2 B RO KT LI
BOEREICOWTIL, KEARIGHL LRSI T 5,

AWFZED HAYIE, AR BT 2 %3S (5T - R WKL
BE . FRANOMHG B L R R A Ui oz Bl Tk E
BT 5ZEThADH, FFIC. IEEEBICHES L T 5 RFID (Radio
Frequency Identification) i & H\» % Z & 12 Xk V. 4 DEFED
BERE OGN 2 B 2RSS 5, SO X )12, BEMAK ([
) OBEPOEEOBEEABIETH LT, HEIRO—E%E
PR, 84 OBR OB X OFEM A - BT A AT HARFEOK
SRR TH L, MIEBWAAITH) 20O E LT, AFZETIX
RFID(Radio Frequency Identification) = FJ 3§ %, RFID & &, IC
F o TEMBOAALTZNO Y 7 AC & 7)) BWMEIZEAE L, ICY 7
A EE AW CEEEZERN L. FHY 7 by o 7 CREEROE
HAETHYATLOILTHD, INETIL, BMEHLHK -
WY AT K E~D RFID ORAAH 2 5T & 7205, HRBES:
FORHINISH SN -FONTAEAREO B LR E, FFITLL v,
L2 LA 5, REID 2307l - AR A2 H 3 2
ZEIZEY, HREBEICBUT 2WEOBREEBIHEAM AR & (HERT
L2b0 LIRSS,

HE TR, BUNTEOMEICOWTIHIT 5 & & b2, REIWT
A INALE R LI O REE 7 Ty MEB L. 1) FRED S 1%
TR O PGB, TT) SR A O % FE0 B AR 12 DV TGRS L 7251
DVTHMNT 5o
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FRARBICHIF DRRBEEA DR TR L KEENED
HE{ER

B T (RRIEAS)

EIARSC BT B BRI X 2 B Td 555, KT
EAEMAFIHS 2GR THH 5. RIEETIHIIPEERICHEDE,
TN TR B0 B A B ORI BT RR: & kA A o 5
EEEE MR S

NEFEO WBE/NS Wil (£ 507, 97 % M)
ExtG b LGS L 0, i BV TR A B R 4R
DF T EILEEAREY (DOM: < 1 4 m) T 32%. Bl A 4 (FPOM:
1 ¢ m-lmm) T68%. HAAHKY (CPOM: > Imm) <T001% &
HeoE S M7z, iR & ORIETIE. DOM E IR T O ot 7 2%
KTHo 7205, FPOM O 9 ENF BB IZHiRE SN D Z EAVREN
720 1272 L. AEEM OB L 0 HkEED FPOM 0 8 Elid 135 H
fDUSMUREW TH D 2 L5 RO W L HEK 2 13 %
RE L CRICHRE L, TR ZER IR EE DV 25 A Y R VA
F 52 EDHEN S N7,

B TR O 4 BRI B B FEERE S EISHRAT B
BORE R O 5 BRI S F S RAEWMPEG T 505, Mawe
I a1 ¥ (Gammarus spp.) % M\ 7200 fFFEE XY . KCUIRA B A%
WY R A B IR - Wi S D & 2 ORI ATY B AL
B EDURENT, HIEICHAND & FPOM O HEH = 3N %
TV EREREIEEL Y (205 ~456%) L7 0 . AN RE
WIEM RIS 5 EE 2 5N L, — T RIKERW» S D
DOM 4B % 720558 AW o A5 s 3 2 Be Cld. CPOM
& FPOM ® DOM A S I FAZEZETH Y . Iz BT 5 FPOM
DR EET 5 L) TOHEEYZIEFRIZ BT FPOM 13 HE
PR E RS TWD T AR E N7z,

T17-5

AOFBICHIT DERYDENRE
ECR BF (LBEXP)

TN O TSRS 2 T8 Tld, BHEEE O E R 12 H sk
T BAERMAEEM DGEAET 5720 T L, TN % 4 L TRz
R FEOIRMEA R S S 2, WOTEICEE Sz h
5ORE L, WA ERABWIAIERE LR S, ik
WL E N 2 EICE > THFEEN D, AEETITIMOTEICE
B EREYEIRE IS AR E LT, SRETICHSNTWVLUT
OMEEFANT %o

(1) AW X 2 AR LR« I X 2 4 A R L
A, YR 5 O CO, MU & 2 OREREEE b &2
SE L7z T2 & O HE) B & R0 R A A RIS & A R
RO 2ENHNT M TH o720 WM OTETIE, BEWIC
X DGR O RIS EDS I OB R T CEHTHZ EbREN
7o () IABM O - BHATE O EEMEIEICS 2 L8 H
FEOMRRN MW EE TH D AT = HOBEATH I H B
REICH A BB EWE L2 2 A, BUEWIZ X 5 WA LR 12 Y+
LEOGEHEMZEE L CHEM 2 SE LI > Tnd I EAURIBEN
Too FRHEREW PR C ETHRAREEK L., M AEREELER % o
LENDTF Vv axRE LAETIE, BROH L5 CILE
WG R THERE M 2210 7> & D CO» A AR K T 80% b 1\
CENHLRICAY . WOTETIREWIC L BB L W) EEN L
WGEIZZ0Th L BEHEE WO SN REE D AR e L S
ZTCWAIEDIRENT. DL ED X 512, W B i i
THICALE L, 2 2ICAEFTH2EMCL AFMEEL T, B
IO B P AN &R 2 5 #H 2 R LT b,
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T17-4
AOEICET 20 |REEYPDRAEEEEMIC KD
FH

IRE B (REKE)

W CUE, 1 258 U Tt ST & 2RI B 0 — A iR
e, s TSI TWwWL EEZ 5N 5, Lo,
IRERBEES LI IS & o TRAZ D it L Ui R A Y & ol
FEEREZD L, WINHEAEOEEE AR TRECREL D
LG TE S, T2, WIIHREBRY OB 585 E L TOFR
M % S 2 12H 72> Th, AHEMOEE A 2 NT 2 ZET
LB S o TIE TINHRAFEY OW I B 5 kA
ANDOHFGEFELZFOEL VS, ZoEmITILT—ELTwh
Vi ZOZ EIE, TTTERERIZ 3BT 2 01| H SR R 0> 15 B S i
=L TEDLLDTERNWI EEZREBL TS,

EFFMOTEEZNRE LT I RORIREEY O TEEKE
BT LHREFE N P AZREEANDES %, WL ODDOBIERE
BRTEEELAPOSTEL TE L. kMR 70 ~ 8000km?
DI % AT 5 20 [ OMIIFEIC BV TITo 72Fi&Tld, F
EHER A~ O A B O %55 DS ERE & BB RIED
MfRER L7z LA LK, TEEFED T OEEY C/N 2Smvr
— ACIE, IR & X BER R I REERY OF G EmaC k
PR EN T IR LD /N 2 6 13 TR I TR D v
HREDRAGAAL 2D L HEE SN, 72 ZofEoOh T -
T BT AR &~ 7 0y b ADREER MR O T
T, IERAERD OB E &b I2FN~OEWE L L TOKRE
JER D ALELE Z ) TRVHEIFAEL TWE I LD RENT, TN
. A O YRR O T 212 & o TIA S O F Y O % EIAK
ELBIEL D) BT EERT,

WA S AT 5 G HEY O LARERIC BT 5% E 2 BR 512
Hh., ZTOMPUCKELFEEERITL ) LHTIEIMTH A ) 2o
FIUTOWT, EFOWFER R B REERME L 72w,

T18-1

PITICEITBDESHITHIDLEKM - DNABKU
NSO JO—F

e CREARE - 88) - AEN— (BIEW) - MARE Gikk - B) -
LLARZE— CREK - #A)

RIGEOM AKETH 2 HARIE, Kex I kAW AEM T
TERALTL AL LD, TR REY 2 AT A — AL %4
AT Do BIZ, ANEREZ DA LAY BLUA T AT 2 EOH R
FIIEFEOFAE 7 —2OEENIZL - T, BHEIZIAELTHEZ TW
bo ZIHYLNVEDOY T Y 2T HE Dorcus titanus V&, FHE Sk
PHBHEHE TH L 2L, HEILMTHEIE, A V7 —F v b
DEREZLVEBICHEAT LI EDNTE L7720, HEKEOMEE
PIASINT WS, COLIF¥rIA5IE, HARVBZELHRT Y
THROREMT I TIEPT UL AL TEY . Hlsic & o TR
AR HORFACEEAE RN L SROMIREME 2 UET 5, LA L.
ZNE OMIFIEFER, & 5V & 0 HI5L S 7 H s A A R o
RO ICE L TR ERNT— 7 AR L T 5,

AWFETIX, €T 5 7T A Y IIBITBREHARED 2D DK
BEMESEL L HME LT, BENB L ORENSHEOEE
BIEFA % S x 720 BIEM BN % 37 % 720, mtDNA 12515
COl B £ U CO2 I DIEFLFELH & AT L. 15 5 N7z R E Y 15
% BRI 24T - 720 KIS, RS R G- 2 720, %
I BUF % 4 ADKFEE VTN 7 — ) i 2 470, o
72 167 DR BRICEERBBEN Z(To72 TNLOHERNE, €T
G IHTIET T OHEIZONWTHERZIEREFH>Twb I L,
Z LTl 4 o #h3a CHREBN 22 KEETZIR 2 5o T T EAVRE N7,
L2l WO HifiicBw i, BEOKFERRE > Twb
CHEHLSFT, mDNAICBWTIZ—2D 7 L— RIS 5 #is
LEIELTH Y, mtDNA DA TIEEHT & 2 WBIEZ B
TELTWDL ZEAIRENT,



T18-2
HARINSEZDREID hATICHIT B HHEF DR
ERUR

EAE GREF) - FURK GEFX - B) - BES (K - BRE - 289)

HARY G EPFEFHBIIE, TR 3HEO NI (XA 5 NH7 |
PERE~FEHE] ZARY MO [WHA ], KR [ RHA )
M AH L Tvb. SblE, HAGEOREEIEES 2
HORREEZONTWD, ZNENORNIC S IR ZE AT
DL, FRICPERETIEE L WIEEW - ABNEESTSTw
b BT RBEMB NS, TN DEBLOESRIX, AAGET
# 400 54, PEFREBPTIER 100 HHEIZES LiEE Sk

ZOL) MK L OFAED, FEHEIIBWTOEOYRE
Wk hiEsShoodh %, =k - /L - FH7 BT, 1950 4
AL R S Nk =k > 4 7 F OFAE I & 0 kA4 4
F A L. SEBTOWEE,S, FI10ET IS OEE
13 1/1000 LT IZIET L, AWfoEd K& CBLLzeELbN
Tw5 (Hasegawa, 1999). Mz T, /CLE~NOH- 2l kfEE LT
=RV MO T OEEDH IR SN, INF TOREREE,S
SRk b B AU R L, 2003 FE E TSR A SR, FokiEn
e b eEZ 26, $TTICED /4 RBEDOHICIIsNE 17
DIRDPGAT HE V)R H S, ZOFEFITIE, LHik - BT
L OEEEDOEBI I EEHEP o 72—HT, bTrHHETE
O—IEHPMEEREE R ITEL /-2 8k 5.

T18-4
PIVEYF T UK | DNA BEHTIC & 3B EHBIED
I BARBEOIHE

HEER REH - FEGE &K - B

TAEDWFREF O 7 a— b ARG OEIZ L - T, W&
R NOEBERE L) SRAEMORA - EH TN LT TB D,
BIEIASREY ORMEIL T FFHEIMLL T2, A TH T IVE
FT IR, WRBICRAL, AERPEEICERLEELZTA
#ZLTHBY, IUCN HFERIARTEY — A b 100 12 kS
Tk, HARTIZ 1993 LB TIE Lo TRA BB DR S L,
FOBREMTHEIL SN TS, RKIEILT CTITIFEIBRED IR E S
NTWBEY, BA - oA kZHIET 272012, TORANV— %
Tl LRI e W RG22 WD 5o T, BT EE
FEI L > T BAEDOBRAN — MEEHHE LD 5T 5,
— )i, WFREOG G WEDOZALY. BAEDOREHERERIZKE L
MBS 2L EZ LN HDOD, HEARBFNELE»ZEL-EAL
— MEEOHEBNI D2 v, AR T, ¥R T ) 2 BRI
RRIZOWTHRITNRE L Y2 —F 5, T/, FEHICLBTLE
YF T )RAMEAGEICB A I Y3 r FY 7 DNA & fwviziEis
TENFOFRER 2N T 5o WL, TIVEYTF 7)) oAk 7
L 22OV TC, R EGHEEOEBICHE S S TELESPNEL
THH A D LIRS 5,
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HIFIDH S BEMTEIER KA DB
EXE GREW) - FEES REW - ANPT CEAR - £9ER)

PSRE OB L. BALETNAE Y v FOBIE, EWSHEEON
RIERFEOMPE LK REFNEEE L 26T L S3NTw 5D, T4,
RRAA D HLAT R 7K R O EIBSRELT 2Rl KIS A RER I3 5 hh ok
W ORBNER X RMEE 5T\ b, AT, FHEERKZ
MEATHDL A TR NFATA LT N T A OBEPHRIIC
Ao THED ., KRNI IXFETE A, AR, BB, &, Bk
EIZIZBEDPTTIRAL TWD, IS ORFEEZRK KA TR
A ) FERERER OB, KEIIHE D AREEAL, FIKERE
TORKEFREIHE ) HKEEL G ERITIEPHMOENT VS,
RECL D, BEEAPEEDOH TR FFZAHA DHLKIZEA
L7:Z & CIROEIHERR . FIKIEZE D 36%A 45 12 X 2 FEFHAIH
ExZT, BAMB O 1989 4E 70 5 2004 £ F TORFM T A ME 2
B 4600 H FVICHETHEENTWE, TR MFAFA L XL
P72AEEE R, L DIAVEESEGCOERTRL T e 74
ZOWTHZOF FHBETIUEL, A% L IFFNLLEOWEHLE
LaENLHY, HAENTHRERIEIRD SN TV 5, B
ol & R E DS EOARFE L, 1980 FEALHER A I BITE R R 12
BAL. BUEIEBEH )T CHOfia i kL Cnad 2 EpHsnTn
LA INFEFTOLIARMIIMT 2 EREI., REENLWEDIHRE
LREHEVITONTETESLT, FAEANNORAT T ARG
TR 70t 2122V THHEM O E e Ao 720 AFEFRTIE, 2
NOMBEERKZHHICH L TCFEENI D) A7 2 lAT L L
L2, DT HEEFNTEL Lo TEAT S NAERBO SR 7T
L AERFHL, L ONDL RO FEIC OV TRERT T V720,

T18-5
HEFEOREEATIVYRAERRBEADSEEINTULE
ofc !

AER— - SR GRIEH)

BT R CH &G AEEO R H IS RAICEET 2 ERO—
FETH Do MAKDEIIE - H TV Y KH CHEOKKEE S, R
KHTHAE SRS 2R LTV b, ZOIEIL, EERE & L
THRICHBEL TWLT 7Y NEET TV A I ATV EEZL
T 7z, 1990 4EA8 2 & FLi CAR IS X 2 T A AR AR T o0 S A
WERMEEINLHP T, 7TV T7THIZ T, KREOBEEPHERIN
TV o725, 2006 4F 12 H 12 HAREPIC A & 7B KI5
Ry MAAIVRS TV Y RHEDRFER I N0 KEOEAIZEX
> THAROMAFEAHHDEREIZT /2 E N, L4 L DEWEE D
Zhrl o L, YAIIBRELSZOEEMY LIF7z, Sy s
SEOHAN MWK /2o #ER. MAHOKMKE & V) FHREZ—E Dk
AN, ATV YRAEIGFEDLTHREELILLDDOD S, HEFICH
ERIE 7708 AH IOV HARIZIZ 1950 R SEA SN TE
D, BIELKEICEA - fF SN TWAH I &, 2L T 1990 ERH 5
MR A — A NT ) TRE, BTV RS CIEOHENE L Wil
s bRy MHICKEOWAEFEDPIAIN TV &, REDNDL,
HATIX S TV Y KB EHED pandemic i3 & » {12 ETWTHKRS
NE, L) EPLED EEHE LTHEL. 20 3EMICHKA
HHARENI OB AT AR Z A LR, OARICEA >y 3
Yk R EORE A R ERW SIS TV Y KA CEPHFEIEL TV A
MIGAEIZE T DNA AT O RS HAREHN O 7 )V KA CHED
ZREEIIMBE & R TIEFICENZ EPHL N E R, S5 1KY
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CarboEastAsia
Naishen Liang (National Institute for Environmental Studies)

Terrestrial ecosystems in East Asia cover large land area
and represent many vegetation types including boreal forests,
temperate forests, tropical forests, grassland, deserts, and crop
fields extending from the Arctic to equator. Therefore, knowledge
of the carbon dynamics of the terrestrial ecosystems in East Asia is
essential to advance our understanding of global carbon and water
budgets and prediction of the impacts of climate change. Our major
objectives are to:

lidentify important mechanisms that drive carbon cycling in
various terrestrial ecosystems, natural and managed;

2.quantify the distribution and strength of carbon sink/source,
and their spatial and temporal variability and uncertainty;

3.examine functional type of vegetation and its spatial distribution
pattern, carbon assimilation processes and its driving mechanisms,
and interactive relationship between vegetation type and carbon
cycle;

4.develop a new generation of carbon cycle models;

5.evaluate influences of land use and climate changes on carbon
cycle of ecosystems;

6.provide scientific insights into carbon sequestration potentials of
the terrestrial ecosystems, and political suggestions on reduction in
carbon emissions; and

7.quantify the contribution of terrestrial ecosystems in East Asia
to global carbon balance.

T19-3
Carbon balance of Japanese terrestrial

ecosystems
Takashi Hirano (Chair of JapanFlux, Hokkaido University)

In the 1950" s, Dr. Inoue measured CO2 flux above a rice
paddy. This was made by the gradient method, whereas one of
the first CO2 flux measurements in the world. Dr. Mitsuta and Dr.
Ohtaki made a major contribution toward the application of the
eddy covariance technique. Dr. Mitsuta put sonic anemometer/
thermometer (SAT) into practical use, and Dr. Ohtaki developed an
open-path infrared gas analyzer for COZ2 and water vapor. Based on
their technical support, Japanese companies made SATs and open-
path analyzers, but unfortunately the open-path analyzer now goes
out of production. In the 1990" s, long-term flux monitoring began
also in Japan. Dr. Yamamoto started flux monitoring at Takayama
site, a deciduous broad leaf forest, in 1993. Takayama site is the
oldest tower site with the longest record in Asia, also one of the
oldest sites in the world. In 1999, Forestry and Forest Products
Research Institute (FFPRI) established a local flux network with
5 forest sites in Japan. In the following year, National Institute
for Environmental Studies (NIES) launched flux monitoring at
Tomakomai site, a larch forest. At present about 30 flux monitoring
sites are active at some types of forest, grassland, rice paddy and
wetland in Japan. Using data collected at these flux sites, we will
report the carbon balance of typical terrestrial ecosystems in Japan.
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T19-2
AsiaFlux and Carbon balance of Korean terrestrial

ecosystems
Joon Kim (Chairs of AsiaFlux and KoFlux, Yonsei University)

T19-4
Carbon balance of Chinese terrestrial

ecosystems
Guirui Yu (Chair of ChinaFLUX, Chinese Academy of Sciences)
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Allee effects and directions in reintroduction
biology

Doug Armstrong (Massey University)

Allee effects, the suppression of vital rates at low population
densities, can occur through a wide variety of mechanisms, all of
which potentially apply to reintroduced populations. Reintroduced
populations are initially at low densities, hence Allee effects can
potentially lead to reintroduction failure despite habitat quality
being sufficient to allow long-term persistence if the population
survived the establishment phase. The probability of such “Allee
effect failures” can be minimised by releasing large numbers of
organisms, or by implementing management that reduces post-
release dispersal and increases initial survival and reproduction.
However, such management may be costly, and releasing large
numbers of organisms may actually compromise the survival of the
species. It is therefore critical to ensure that the possibility of Allee
effects occurring in reintroduction projects is supported by both
sound theory and direct evidence, rather than uncritical analyses of
correlations that may suffer from numerous confounds. We attempt
to create a decision-theoretic framework for prudent consideration
of Allee effects in reintroduction strategies.
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Agroecology 1% 1980 £ ICECR TH E N2 MG HThH D, £
COEEBBIIEEDE ) 7 72/ M L, ITEBELEET
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ATEERICR L CAEAR R REREY B v, REWESOMH
ER

T23-3
RIGBIMTEENEHIETEMBER Y ND—5
REBRES (SRERA - 4HEH)

EWREEO Ry b7 =213, INEFTEH)EDNLBRIZEDL
[ &W#E (food web) /I & > THR SN T E 72, T D720 IR
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FTH0d, AMHETERT A EWEZEFT L ENEETDH
LESWIRZ LI ENTEDLES), Tlh, T2 TH ATV,
EWEED TR 2B 5 2 & 720 CEY RS 2 AR L |2 fiE
LIENTEDLDESLHID?
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RSB A G2 D FIRFIC, JoA BRI,
Lo R ER LS (RFENEER ) B OZIL. K5O CO2 i
FEAZLEEL T LI XD REARBENE BB RITT, O
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BT AMEOT 22T LD TH L), HERY ZAT7 L EF7 NV
WIER M CRIA I OER b FVv. 22T, fiilEREE T IV EH)
ATsrzbTcara—yHEON— FUVPKIFEIZTAY, EREE
EPEHEET VA AL 24T ) A HEIEOOH 5, &
ZTlE. BIERZETD O ST TV E V2l RSO 7 A
VEWEEESNDHERIZOWTRRANT %,

T25-6

FE T IVIC K DTURKE) TOREREFH & BER
R ZE (BEREHIHTRA)

VAR, RURZEB)FINC B CRUE - AN B 2 FillE 7 i
HAAT S E DML EN TV D, FHlEFVISHAR TN
TV ERA T VIEEREDS FZE 2GR TH Y . BRI
FLOFENL T hDroTe LELAEDNS, K LA VEROR
0% IHAE, BHLE LTHE SN TB Y. 35S E2 i LB
HCOIRMER RS ADOBRER, HIRAED & BHFHA~OUWE % K
ZEITFHNCEE T 20BN EE > Tnd, 29 LMERRD 12
. EEROPIEEEEHEY L)oo THRL D, SHERRIED T €
FUNTEI D A, kD B AG & iR - SRR &
VEZ B EOMEND B, R T, BEAEENORBEE
BEELFMT 5TV (EWETIV) OB 2B L. G- ki
MEETIVEMEHET VOMEIC Lo CTWERICR S Z b, HEICH
LCOMEL. Exifim L2\,



T26-1

BREIRRANT 30 E. P7AUARBEDKLSICHFEZ
REICEDIAALTEZOD

SAHER (NOAA)

1973 4E o>k E W IRAE : (ESA) MifT LSk, 30 4E DL 12 f6l L
b Bex R HE NS ZOBEBOFMATHONTE L, 0PI
AW BT 5 2K8F 54 BT ARG ST 54 2
EEIRTER A 85 4 4 2 (Caughley 1994) D)) bRiTH Zk->THY .
W SRR A I C B B FEA RIS B 2 R T A E R L B B
HEF 2 L THORGEEEOR#EY = 2 F T E L CaiimIcr
BT ARAIMTH Do T OEFIE, EHIPBUFEERE M o,
AL L OFTBHEBIC X 28475 (take) OFEIE. FIERFR AL
L AMIEETHEOR L ThE, MOMREIC L > THRMZEE
BRIEERFEON, L) OO E LT, HEDOREORFEER
(best available science) |2#0 & kg4 LYW 2179 & & % FHMIT T
WA EDEITOND, $72FDDI, EEICEREZEST LK
WA A WS (USFWS) &R EERST (NOAA) TIEMEICSH
OFEE R TER L CTHEOTIZE 2179 & I ESA O &SR 24
72HE W5,

COBEE RO T4 DICEH I N D, 1) HIEEORE. 2)
EEA LMo, 3) MEFTE OER. 4) EFHBUGHERE IS 2 2
VHNT A4 YT, RERTIEZOI B, ZHOREENEBRL, F
WIREDORHEER T — & 220 W IcfEb s L BB I N Tw5 1
Y EVF. ESA FI2HBU B4 & BHAO MR, B ISR SR
DORHFEOWELIZEL & ZIUIRT 5 ESA ORISZIGHE L, BA4: L
EEBICEETAE, MiiReon 340, TR0k es
ED L) BHEMATIT> TV B PMBIT 2. AT, REMOMRE
MW2BLU3 ML ED L HITHED BT WS D BARAY 26 % 2807,
KEN B 2 il s R & Ao R B3 %,

T26-3

REEMFHRRRMREER | EZRB LT THREZLY
ELE LTLW20Dh

EIIEE (L&A - MRS

BRIEEIL, BRROFEMEEE LT, B, L%, LERE0mRA
A A, R RN A S ST & /oS, BRBEE L AR s,
HEREY, MRS EORMRIE. BHELbOLIEV I ol L
L. EWE RSN Ok LS ERIEER N O 3 b7 b 1F
Wiy VAR DEM SR EFEARBEOHIE & &R BRI, BB R
WL ERIFE AT DR IS S/ L) E T 2B XD > TV b,
LA LAaAss, sl gt oficiz, (1) MAORE S, %
BB EROE N, (2) TI Y AT A-F— VY200, (3)
FEHOBEF (boundary) DiEW, (4) —ICHEEHE L LIClE
BHEOMIL, (5) 7¥ 7747 EEH) ZEHE~ORNEL &%
DY, BHIEEET LD TERVERORERDDH S,

Tld, COREEZ DL HIIHED MR B RE 0, REEYFED
D7p L BB ORM D 0 ThWILIR Tk, L&Y
FEORFEAEEIME D 1T E 2 I v F T TEBIHIL, ety
FOFERLIIY AT L - AT AL POFEE AR
BEEDL LI LVENREE~S. (1) EWERRER e
OWR, (2) BT Lo TFEoMaadbE, (3) T
VAT L - = EAOFHM & ERIEANOMA AN, (4) ZHoOA
7L BIRR BPR, FIEEREDSINT biHhi#EY A7 L O, (5)
AREEE IS L 72 TR RAIOE AT R OME (6) 75774
7 2 BENR IS L7280 72 AT BUE B O] & EA 2 FHioEA, &
EOMEOENICI ) & TH 5,
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T26-1

T26-2
FEEGFEREEEI =Y bOR
INRES (K - Al

BP Az A W O PRFEE PRI UL ) e WIS U S B & e B o BHEEI 72
PREEH T =y ORI E 2 SfTbN T 725, BEIIHITH
BTy FAXY SN D & ERREY OERE L IR WG &
MR ENT VD, K Cld, MR EEREORE & RESH L=
MEBAZ DT OFFERY BN 2 BT 5.

WPAE A b AR & OBLEEDSIBEIC 22 o T & 241, TR D
AR SEAEEL= Y M EFHVTW i, B2 E FRICERST S
7RIV TIE, FEFoHMME O ODMBETEE A, £
BHHA W SN LR PR % & TR EDR R SN TE 2, 5Tk
WEFEOBREE Z 72 HAETIE, AYOBEEERICE VT X D FEH
BEREEL= Y MRESNE L)oot —F, T4 3%
WS, BB B o [ R S AR I SRR O AU A S EAATE L = v
NEEDLZ LD TE B,

Tl TR S - T “HWIRERE 32507259 0, OB
5 ONEE Lo L R AR LN O TH L0 [H
R L M) 12OV TO— N ZAE RV, LA, FREHI
TR L, WRIgEE 5@ 2 BRTED 2 WIdEH L=y b2
BT HUEND D BIZIE, ZOEYHI M- TEZEE, H5
WITEENERERET 5O THIIE mDNA v — 7 — 12 L 51
LRy ICE % 7 BAZ (ESU: Evolutionary Significant Unit) D& %E DS
WLTW5, —J, HsE AR AR L 22 v X ) MEEHE L o
B E RO LNV THRET S121E, ¥ f 27 0% 554 h DNA #
AW CTEMB OBERSE (FST) 1240 S MAFEEHEAN (MU
Management Unit) % @5 DAL, ERBZEE O FHFHEC X 5
WBELAENTHA ). T2, BIEOERWHESMLZ LB T 556K
BRI Z O & &L BIZFEEABHERSNDLEN D L, AR ERL
=y FORBREICIIHME R RS HE L ZUCE - R RN T RSO
ThHho

T26-4

PR S REEFEORE | HEHRIRELS FODREE
BEMCEDREZHIIC

STFHE (LT - B2YR)

EIIC BT B EW % RET 5720 OFE4 L, 4 HAT L L O
DR ETDHLON% v, Lo L, FEBKT 2 SHEERE IR
Bl b @ETH) . ETOREEF LT —HICRESRET LS
LI LD ZH TR v, B2 IE, N AETIRAGRIZE Y E
KRBT A AR B, HiEHEA L L C—HICRED - O OHfiER
WS %2 2005 &L Ban% < ZE L7 ERE D IR E L CoFHAHI
Rz,

TNEY 7 BHA3EA b Hucho perryi AW G HEFE & L C &l
Ly KU A MIGRERS I, BIRERIC X 0 3a 1230 Mg E
RAHER B ZE OB DHTETDN TV b, —F, 4 b7 3RO
L L CAED T —HOMERBIS IO 28 5 D IRE,
i L~V DUF O PR AL CHREDSK S v, 29 L-MEE
RIECE Db Ltk

HE O, A Ny OB A RET S 720, KGR
A AR CBIEREE IO W THAE L 720 BAERTEY 1 X12onTid,
A b OREINR LD S BHEAEAE Z HEE L 72 (Edo et al. 2000). [N
Gy AT R RS A 22 BRI O BRI I A& FRAS L 2ok, AR A gK
X AR THY 7000 81K & HEE S72h5, KRN A D & B E AL
210 LR 25 1000 LED b D F TRE LIS DTz, #IEHHEE
122V Tid, mtDNA (19 MEfREE 240 1K) RO\~ A 7 a¥ 554
b DNA (14 fEfA#: 350 1K) DFNT %247 > 720 ZOKE, 131T4
TOMEHFEM CTHE 2 BENERSHRN S, TBEAKRE GO
10km PLF) KRNI B % #m19551L b 5o 57z,

VEXD A b3 ERE OCRINE0) # REFIEALE LT,
TN R EFE 2 ERTNETH DL EEZ SN, AlH TR, B
PG L HLAT CEIS A0 B A S0t L ARG E R OS2 & 15 . BT
A E QI OV T b U7z v,



T27-1

T27-1

T (CHITDBE 1 HEBDNEMEER
CBE K GREBRTA - ESHEE), HLF ORmA - 2)

HAYE, Ik EoRMEORGFHOT T, ROWITTEN
BRI TH L7720, bk, F—ANF) T OAERRL EEIERD L,
BAECBILRKFOBEDHBEL KE R v, LaL, EEOHE
BEWRRIC L > T, RSB T BEH 1 FEMICIZAENS
FELTWIZZ DL >TE FHEIFA (2001, 2005) 1%,
HERM OB e HTIZ & - C, 1 JT4ERIA B 7000 4ERT 2201 CTHE
WA BV T, KFEPHFEL T2 L 2R L7z, Rkt
INT (B4R, 2006), e (EEIZA, H£5FE), EEHO
IR UM, 2002 5 4K - BE, RFER) 1B THEROME
[FISFED Bz, T ORMNIEEILEBOILKINTH 05, #27
(FKIF 2, R38R L7 VoMb o 6N, T2, BkWhEI
WL OB RO SN LA, Fhbid, B L 2T
CHIBEICE > TERR ST A, BIZIE BRESHWEEIZB VT,
#6000 4F IR e ASEIN L, Z D127 ) OBEMATED &7z (H
FiZ, K3 BKMIBRMIC RS &, BEMBEREORKLT T,
#3000 4EHT A B MR e AN L, FRICE DN TV viar iz A
ABHEAS I L, K9 2500 4ERT 2> SIIREIEDE T - 720 £ 1000 4E
BZ7 % &, WAL > CRHEMZRERITE LR 255, T o %4
T, MO FICHEA IR E SEL, <Y RHEEOESEL
B AN L AL . SR LI, £ < DHET
I TH LV NEOIH BT 52 Lh 6, B L > TH
MPBHE I N N fTbhTwieE 2z oMb, DEok) %
IR S 27 > CTE K EAHAEDIELICOWT, T % dls
WZABA L, AREEES R ICEEERME SN2 AR EHE O KISk
B RS e PR R & OFERRIC D R T2

T27-3

WHED BT RIS HBYEEE
A E (REX - RgEtY5—)

fiE (ERER) KB AAE, ZTICS T ST REENIHNL
EDEL D BIRMEINTE L, 2k 2IE, BEERENICE LR )
WOFEAENZ L ) WD S B & h, ) & =S L Tl T &
L Eh, Ko THRMMAEL 22 & h, KDL & EOEFET
BBIRDBMONT VD, ZOENICY, WREER O B0 5 1 0 58
FEMAELLY, Mo HBEPLBELI L 2 iR LA T %53 L
RILLAY, EEEOBMAMYOEREZR LY &, EERIC
MHMICE R MEN TV D,

COHEZE, BEOKENBIEORIERTIZLEEY 52 TE
EOFRDOL LIS, FERESN 2 B & R AR 72 8 0 5 2
SRFUIOWCTHGML L) bW En/zbDThHL. Z I CTAAERE
ZONEEN S, HARICBU 2IAFERLHEE (RHEAAN) 7707
LY BEZEALE, TOBROTERTANOREIZOWTHEEIRME T 2.

FEE ClEh B (RUR) AEEEIC R o CHHMED T ClEIZL
AETREN LR L v, —J, B TIZHT 10cm £ F T34y
ERHESELDCTH0RIEEICR D, BEESHOREETHIEE H%E
THE, WEEO R B HEOBEC X B E A I REER
WELEA LY L RE L, AT O Z LS 2R A V.
MEREOZ &b %o THFREFEAEOEE D R U, 1l
KRR B BE & M ORI REE DAL S 2 Z L I2D R h 5 [ FEMEDS
BB, PRBERFI A S 7 AT L 720 R R R AT
END. KRETIRI LI EORVEE SN TLHEX TEES
NALREEFDHRV. LeLads, BREEIE-VwTnd)RLTES
b bizw, TERICERINMRT CELROEEARIIL RS
WEIHEES NG,
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T27-2

fugx - < U SHEICHIF DN ERROER
"B —EB (EEAOHT). AT (HIRE)

FUN D YL AT E § 2 Bk - < Uw ) HukCld, ENTLIRA
BB A % 5 P HRER S RBI A RO Cnb, TNE T, Wi
VAT S 2 FRAEAE O JEIE R L ZERIC D W T, g kD
WCHEEIC & BB AL A R E ., THICBHIN T Rro/z
A5, WAED AR R IR R OB L) . WHIESIC B A
DK EREA DIEL DRI S DT> TE T,

TSR #1235 TUE, MR L o SR B AR 2 o 7o R ER R 14 50
MR e T A TN TH Y. 1 HELER» S KHEIHRE L,
ZTOENP ST TIZHEFERAENEI L TW/2Z ERHL SN TWY
Do KEREDBRIIERT 5 &, 7300 SEFTD 7 71 AR ¥ KUK D [
JRULRE . KFEOIEIE % R 3 Wb e m A3 5 & & b 12, FEAEA
OMBNT T FIBRP A A X EDNRET HREL L, AT EEL A S
BB RENE B L TV b, Bl Clzd R &b 14
DB BT & #EBERI IS S84 L T 72 KA B 04T & f A, T
JFEHAE DRI D > TWic & E 2 SN 5D, FFEHEA O M A%
ILLZ2ERE LTid, G NRTSENIC X 2 BELEE 02 L)
WL ELUEELED,

Uwo) Mk Cld, LEXLHLEEOR—) v 7H#HETEL N
HERE WAL 2 H W CL AER AT R R EERR AR 34T . R R 23 AT 31T
b, BHIHTLH 7 TAEMICIET TICEERADT R L TB Y,
KELEABZ > TV EPREINT VD, T2 TRRARFIHE-
THIAE DB K E CZAL LBERIZIE R H TV nas, ki
WEEFERED AL L Tz 2 5N A, RGN ISR S h
TWB I EAb, BEEREOHERHI KA b o TV TR S

29 LR O WA REAE O A B F 2 2050, FEg - < Lw
9 WIFNZ BT B89 1 T~ TR E OBBEELICOWTRA L, k&
A & DBAFRIC OV TR L 72\,

T27-4
KETFRBARDER
{EBE (RELA - FSC )

TFR OB AR, ALPEROERW Z A0S  OBRED A L.
RO ERZ LD o> Twh, Lo, b7 20 AdeiEs, o
TIRHER S . PEEAEE. HARO R E A 72 & Tk, IIKER A
NOWMTT R F FEOBEDS K2 ER L TW5E 2 EHE
Vo 22T FNINEBEET OFF L TH A S TbNTw b K
AN B L OV AN R R TORAEF R L ICIZ, KIZHID L
727 F RS AR ORI DWW TR 5o

TR E R OH R ERT TSV old, BIITRERO
72O OMEER, BILTIE /272 5 BRI IZ L 2 KR, H< oKk
ANDBEATE 5722 L2 & Ao FRIIHIBIZ BT % K AALIE 1000 45 2L
RIS ThbnTwiz b g S, Ao TUIXHM O IEEC KE O,
FEERMOME L LT, AAFT2RLETLHEELZMETLZ L
MHHIWTH - 720 Lo LIRS HHER OB K. ALARE A~ Oz
Waze 812 K o TEIFOWLEEDHA L2720, il S L CER 2 NME
TLEAICHEM L TE 7

TFAERANZ ZIT TV AT TR EETE S, B L
Jil o TR ABBFINE Ve AL KANBRICHIFICL -T2 —
P ERIE L TL A2 BEREIIIBEINL 2O, HBTFERZ TR
LT b EARMBMHIZ, 2+, 727, IXF5, 7 2F,
s)RETHY, BEAERT TR IFIRBOBAKRTH L, KA
BRI, D7 )R8 v TR0, BEFNELIZONTHE
DHENTFITHPELELTL Do KANKRIZESL L TL BB FE
E LT KISHEANTOH TR AE &R ) BEOHFICT CICHF
LT 2, ST 203 2 -8 05h 5 2 &, BiFFERHET
BRET 2EBRMN @it &) 1o Tnb I LR D%
AbNb,



T27-5
KEZRBIFHEE RE]
KAESEE (RRMHATTEDT)

BEL CIE RSB TICH 5 HAVIBICBW T, KITRHIKI L,
oA om T, KEREENZHLHETTCEZ, KOAY LT
S (KANOLRT &) X, SERLHFICRECKEFEL TS, Z
DT LN, BAEO BRI BB 5 R AL S BT 7
LC&kE%, FhIEELTRALIZV,

AT KDOAD 2§ SITHE L, HMEIIEREZ 130, HARFE
Tk, 4 A2 5 5 BT COMMA Y fio/NZEENIZ, FR ol
KBOKPEDPERT Lo ZOMRIZERE 252 M5 Tk, ki
KLEEWTH Ao HHMZRIRENKAE L CEARELMRFL &
2T h oNiE, HARHLTT H AR 0 255 M C oA & R K BB AR
OHEND, ZOZEIF, BIZKANLIZS WZ OO TIE,
EHFIHNRE L hholol L ICEBERTL2ODEEZOND, —F
THEDPE L, MFRA YD B & T WEMNRAFEI oL TR,
LA WIHIFE CHEFRF SN T E 72N 22 TRY I D UNBIEL 4
fiLTVb,

KOUENEZ LGRS O LTI, FUfETIHBIZL ) Bs
bo TDLOICEBAT— NV TIE, KOAY T SIE, HIIZIEL
TooXE — RO, BANEL FTHR AL & QRS CIXEERE L (2
<L WHEDPR VT R RBAR LTI L3V b kil T,
ZOZ LKA L YIRS RS N CE 2 HIO 5 A /85 —
CEBEL TS 0L E b, RHIIEN S FE SRR LI Fo
THEEL. — T & ORI ER G % KD TRATT 5o

KIFHEPIZE > TROBBLL, TRBBELRELBEATH L. R
BERHIZIARGE L2 KDA Y RF S0y —2iF, F2ICEFT S
WL > ¢, WEEROEVDO Y -0 ThH b, DI %
WA O E WA, Z ORI AEE T 2 ERH %2 EIRNT 5 L v ) Eft
EBLT, K, BEO R ZAERBORBIC, EER%E
ERIZLTEOTHAS I,

T28-2
FMOCOTIREE DY+ /D IVDEGEBEICSR
2

ORI GRG0, BELAF (B - ftinkm), Aigiss
GRMERTR - d0EE), EF=F] (UK - 1), KHE GRMERHT)

Y & /77 7~ (Ursus thibetanus) (& 57 V7 O WIS 2 A E L
TBY, HETERIMNE WECTEETESHERF SN VA, B
RBEEEHY ¥ 7 7~ OBIGIEEIZG 2 72 B 2 H O 22T 57
DIZ, BNOT T B L KREDT— 5 % Flv ORI F
M EAT o720 HEM % B AN I B X OTUE D & U L 72f5 A
Fro M. B, e L5589 Y v E v, HEH B L O
M T CIIEATIIGE 2 & 108 MR D7 — & &5 1H L 726

I b2 > K1) 7 DNA control FHI:# 700bp OIEIERH % P9 L 72
MR ST oNT Oy A Th K SN NS ZHEEIS X BRI O
R, CNSIE3DODOKREL I SAY =R ENZ. £V T A
— BT ANTOY A TOSAIBITEEN~HIL Gy 525 —),
BEN~TER; Wy A8 —), BfEEBLONE (H2 7 A
& =) LW N, AR FAF =D 4 NTa5 L 709
5. 39T 0y A FIERPTEN A LTz, AL H AROEER T,
R LGB A S R DR A o 72 THHAREBHA Y 5 A%
—DONT U A TIEEEREIFRGICBE SN, BNt
WEHRHAARICHRE L E ko7,

ALK LR 3 IR TE AN S < 2 ) L BRI IRE) IS
X0 R Ly — 7, FRER bR T R A R & e fEAATE
MHEFES I, BEICE > T h il s N7z, HHAREMHARTIX
REEENC L B EEINS (L s A LS EAZ L o0, I
EOPALD LI L) BENEHEHA L7z Ex2 b5,
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T27-5

T28-1
JARDRKBEATYAICBIFDIRELMEULIERTEE
ZDITIREEEA
*EXEE (REK-B), 8 E (UK I, BB (REBX-12)
PRI AR Z B BB L 2 TE R WD, O
SR X I B R S22 B 2 ) KR OFL T T 7 & oY
ANY DR HET L, B CHIREOMEL, O REILK
DORVEESLZ JL L 7R WEEES LA R T 2 RS A~
(Pseudogobio esocinus) (&, HABEMFEAKMB O Tl b JL VA dl
ROV LD THY, AN, ME, UNOEBICHAT 5. B
7=bi, h~Y o OBRIEFREE & SABIERE A S 22T 5
T2&, AT D 72 D MR T RAR M EREAT & 4T 7R o 72, RAT
1213 hI ¥ FY 7 DNA ¥ b7 0 A p s v, KESOER
R[EBEFED T — & BB DO OMA . ZOE, HADOH <
VANIERKRE L AL L 723 %4 (Group 1 ~3) B"EFNTWEH T
ERHS P E Lo BRI ohEshE BB X 08I, FH
H A2 1 Group 1 & Group 2 4%, HHARIZ1E Group 3 254§ 5.
Group 2 & Group 3 (X aTHAEEHH LIE DO S DR IZ X - Tor
I U 7= Ml gk & & 2 i, Mo Rige FIE L L K& oML
7o HORMIECd A, Group 1 (ZEEEN:E O B[ R ERALEB#E O P,
vaillanti & bT#FTH 505, 3 DO OBEREN 2 FIESIZ L7z
IAEACDOHEERE RS, BEH DR, HAR & @i B o % H
XA 22 o 72 W REHEDSE . L2 L, Group 11345 Aitsin)s
PHHARIZROND Z Eph, hREHOBERRZICOMEZINLzE
WESINL, LD >T, HERDO S <Y 704554, Group 2 &
Group 3 Z &L RMB LU Group 1 £\, 2 DDA L AMOLEL
LI O AR E Z DO R L > TR SN EE 2D
na.

T28-3
miEMBREREY U\ THOSNDEIGHIMED/ Y —
v EZDEERIRILETE

AlEED (BEX - HERAE)

H ARG o itk (IR EBAR) 1 ZB7E, JilEm 2 o
METORCHBIZOA L TWhH, ST TOMRTHRIE, kg
DNA OZFIZR\, v I A7 5, K4/ F, THY TR EER
O iR BB 12 B B A O BB LD/ — 2 B 5 02
LC&7 HHARICBIT A [HAREH - KFEM OB X
L OFETIHBLTHRLNIZINY =2 D—DTHhbH, ZHUTHANRE
& KNG 2N THEEL TV 2L 72 TS5k kL7
HEH DK RIS 2 2 2 IC L o TR E N EE 25
Do TR % 3% TR & N2 B EHEE DS, RO %S 7
OFFMFEINLZO0, ZNEDHHIE > THBE SN TV LD
MEVH BRI, AARYEICBIT A ERNR A EEDOFEDKE
EEMMT L ETEETHL, F2T. HAVBORGEKTE L #
HIZALNDEYYNF (=T FFE) 1220 T, #EERE DNA JEa
— NHEI LA SSR v — 1 — 2 M, WHAIC BT B 5 2 AR
D8y — v ZFRT, COME, WO~ —7—T, HHAREHE
TRAETHIFEFITROCBEH ISR SN T B Z 205505
7o BHAEICER LTH B &, HALH T Tldd 5 REEEIL W #iPH
THHICZHEL T AT A SN0 Ly LG T
T O R A biE e D CHERE S LT A, BRI, IR
E 7 SO E OSBRI ZAL LT B EE [ Tl LR A E
CTHEEOBEAFR FIR SN T Wiz, T2, MEOMER T
Vo3RRI IS T A S AL, AR A 5 KFEUA~O /o
ADTREE Nz SO D HARBEM - KFENZE 2 E
BHLTWE Y YNFEMIZ, ZF oK - BRI OS5/ ZEED
WRIZBWT, B bR ESEMIEIE LTV AERRR L2 31T
BY . FNDEAEOM HIF R T O# ST 2 W51 T A i e tEd
RIS Tz,



T28-4

T28-4

BHOEREINT —FICEDIIIAIAHTUDRER
ik

FRAME (FHA - 2), BESE FEA B

H B 55 O 435k 75 b S0 L o3 1] 7 & D F 4 2 BRI FE BE & A
AL, %< DEWICBIT B IS bR B po kLIS BB L <
W, ARICAELTZ2REICBNTH,. £ OMTHRICHESR
e EZOSNLHIBHEA RSN LD, FICRHTE 2 WHFEED
HRTIZZORENFETH ), WHS LS IR 122 R
5Nb. ¥4 <A 7V Damaster blaptoides \& H AR A O KIL D
WEREP R T, PR h ¥y 2) 2HAT B, AEIRACHEED S
BT TIE LA T %05 BRETENG & B L 72RO 5L x
L. BEICH A 2SS Er o N b, &2 TAEOIREML
DEERIGEAE L ZNICHE L2 - R o BB LM 5720,
G SRR EEAT % 4T 5 720

CNETRRZNRIITONTE L RHHIFIED KIS Tld 4
VH#FDNATHLI Iy N 7DNADEbNTE 72, LA L,
ST RRHBEENTICBWTH I 3> K1Y 7 DNA 4 & 1 Hig#E
O R DN TIXIEMEEC B 4 R ED D 5 L OMEDUELR SN T
BY . SRR BN 12 BT b X0 IEHEZR AT O 720 1213 AT
L7-BEBOBBEEOBIET 2 FNT 2 N& L ORHMTEH S, €2 T
K7 TIEI P> FY 7 DNA IZMZABEE DK DNA 2o\ T
FEEH) % Jesg L. AT 720 RIER T O BB T O R R
7= Z 12BN T~ A <A T 7)) D5 A PR O 5 R & 1
My HEIIZ, 2T by Y7 DNA EGEET O RO g
7o &0 5 T R M BENT 2 B ) AR E T ORI T — ¥ O
BITEIZOWT b R T S

T29-1
PREBORBRYZSITECIO—AILTOEAD
f#EA

*ULHERIR (FEEX - B), hEds (JdbX - FSC)

TYEHIE, BRI BWTEWAERAREREL OB TH 275
RN PR e s N TwD, B, VE-rEyT 7 (RS) -
G I SOEMMMERIZL Y, TEHOLE., BHOLH ¥ —
OB o720 L L. TOLEEE T3 EIH s T
W\, 22T, AWIZETIR, FEREEETEO T XS 23512,
RSICE DHUS L7222 57— ¥ D % 4 TS L7z 2 Fi oW o4
ATV, TYEQEMZBALO 7O AW SN T 5T L wRAaTz,

BLIS, TYEHOMED Sy FEIEOL TR ICBE L T, F
HiEAZHER T 2 HaED & 2 FELO R 2 MGEE L 720 RS THIHI L 72
TREDZHEINN Yy F (NF PVEROZEH 7 — %) OIRIROKR
HZEALE . FAMC BT 5 &8y F O E R B X OHEIHES HEREY
HOBLOFHERZ T 22 L1ICL ), TYEDO/Sy FIZBIT
BIEEOWRMEII I L > TRECERY, FalExFro 724
HEELO B2 21 5 2 & SHGEE S 7z,

55212, RS THG L 72MA 545 O Z2REHE (5 2 5 — XD ZEH
T=F) AZDWT, HED S TIHHPTE 7 W & RKIEOE R
ZDRNFNCDONT, ERGHEBGFEN LT A v v a4 XTHH
FEEITH S LI LV MREE R Rz, ORI A Z2RIH)
BB X OHOERIIZIKRES L OHAEOZZ M ESEEL, T~E
B OB ClR/NUFE D S KEIEA OB IHEIT S 5 —H T, /h
RAEDSE VI CHEFF SN T WS EHL 2R 5 72,

Db X512, RS L BUMFIEOH AWM LY fER2EPEE
RE R 2T CTHEE SN TWIEELEINN Y - L Tut 20
BREWS 2T 2N TE L, —H T, BHM O TIX
BHTE2WEE IO AOBZERNEROBEEELIFH SN, —
B FHNCAE DD 5720 1IFFEL H L L LN E 572,

194

T28-5

BAREGARORGHIEZEE
PRER (DTYIK - EEEYFETEY5—)

M4 D5 THEW AT B L ORI o588, KREGEARRL LN
LA TEROIE B X O € TS Wl ORAEEITTTFED
FREREICED . BARORMBIELANOBRIIEZHICET ) OOH
bo INFE THIARD RO IE L, RFOKIIRES (LGM; £
25000-15000 £EHl) 2B A AL 72— TAOG5FifENE . D
BOGATILRICE Y S RSN ER D BFIZISR L TE 2 — .
FEDOHAIZINFETO "MHL 72—V 7 D35 ¥ 4 2 (southern
refugia paradigm; Maliouchenko et al. 2007)" (2N 41312, LGM
B b T o4 (Bhagwat and Willis 2008) % & 5 (2
HARSETETEBREENTWARWL 72 —Y 7 (cryptic refugia;
e.g. Provan and Bennett 2008) 3R L 245, X0 EWEF#HT
BARDRMIBELIEEOTEB AR E 2 5L bEETHLI L
ZRLTWA (Tsuda and Ide 2010). =D & ) IZHFE, BARD R
WHFEINTTA L - T hDEEZMZTVDLEVE L, 22T
RIEFTIZ, BEREDVWIEEL CE& 72N FIEYT Z 4 2N (Betula
maximowicziana) D e T — % BA L %036, BEHo H A
BIARORAMHILZEE L MBIT 5 & L DI, TORMERIZOW
THZ L7V,

T29-2
TEAY LY 2F&IC KD BV« U 3MHRELDIREE
FRERIL (P BR), BREE (MEA), BARE #E@EA)

WRFRREAS R Ai 255 5 & M iz kb oo, 20
BRI TR A LA DD D, RIS A AN AL
i, (1) MFEEAORE EEE) &, MR 2 B2 omiko
JNT » A (tension zone model) &, (2) BRBIOZEMIYEENE L Z
x4 2 BRI - A MEO#E Y (mosaic hybrid zone model)
MNEZLNDL, FNERDRA N Z X NFHENH TIE R L, &
Mt ClRMTFBIER T 22 0dH 0 ) 505, Wiz ERmIC
B L 720523 A 2 e,

N R E L=y FET VO, EMOBRESRIFEY %
FEME L 9 % 2T mosaic hybrid zone model MHEEIZ 17D & HiFF
END. FITRIIZEL, IEEHITICEB W TRMET 2 KT % i
FH LY 2IZOVTENEN= y FETFTVEMEL, TOREEH
KD EWZME 4 Z £ T, mosaic hybrid zone model D#EE %
AAaDb, BEICHWAY YT A AT LA U7 F 44D O
T, BEEY (small grain) (213 tension zone model (@AY A &
PO PR o T, —J, MO IXEMN (large grain)
WEWA Z7HRICR DD, ZOREZERIZHS 2 I127% o TW A,

FFEEMLT, EACERZICBTLRBUERZENT 70 —-F 0K
BV TR L 72\,



T29-3
ZEBUAFD SEYDREERZEZ D | RBUMBEICE
BULT

“RREE (bR - B, AR (ERN), S@EXA (BFRW),
AL GERE - B

NAFBUZ BT 2 B A W EAREE O ®Y) 2 MERE L, WS
WREZ2E2 5 ECEELRRETH L, ZOMEIIH L, REIAERE
ZORE, 513, AR AW O A RERFEECS U2z R B R o 2 Mk
BRAr — WK 2 &% B L - LA R 2 G535 2 &
THEHBATE S, L2l INE TERBIAYT =V TRENM D
TEHE RBIERORECHEOMELHRSE Z LB T, EBIC
EORBIEHTEOREREE L T05 7% E OB A 2
= VTOBENIIES 2 %oz,

WNRETLEIORO—E (Bl IEE, ) ORERMEKE G
T 52 LT, EBRICHREWICEIL L ZEAA 2721 TR, 20
FOMFRIE GRARCAKISZ: &) DBET LI ENTE, HRELT,
OO ZHMEZE KD D Z E DRI Do B 2 IXEBEOE
Ot NEBMHBEHERBEEPOEETIRAAZERT L2
LR S EIEE 2 B S 2R AUE, d R A, e RBIE
FHD o DOMEF OIS — IR IZEM 2 28 LT, o fEzEs
25 OEROBAGIC & D RIETTRE L 2 0 o K5RICEETEOHER:
WCEBET 2200 Ltk v,

FEFE HIE, AuifEE TR T ISR T A R BLCB W, AR
Yo'V 28 (Myotis gracilis, M. frater) %®5%I2, a7 %)
PEIL 8BRS BT, bk, B, 2 L CGEIEskEnEn
W0 L EE R LRSI L VHEE L7z, e v Ciig
BOFEAERROLIREZHH L, SMEEOTEHEICE F N2 REE
FORIRR LR & O R BIEE L OBRETIRET L7z A5HR. Wik
DD LR, [THIBENICE TN, BBEEZOLHIE I L TR
e HEM R L7, AFETIZ, av ) HEOMEHRZ B L%
SETH ORSE B FEBUERESEN T 70 — F I RERNAR AT %
Tiam LT <o

T29-5

HORCENT SV RRT—T DR
A% R E (KRR

BBUAEREZICEIN S, RN 2 S E ORI EE & L
DR - EFE (GAF) IR E ORISIZE T A28, SR
% &0 NHIEE O BEFEMAOBHAMEF SN L, T2, TELL
HIZT 2 L)1k o7z, BB AR (R [4EW%
B 2 EoMiiiA S L) ETrRABNTH, T2 FAA
— TOMEIPLIEE S, HEWE = — AHPEFET S, ST T,
IR 7 LG s AL SR 2 R0, BIHIAR & 4T O B A O -
EHEMNR I A ME L RO RBREPESNL T EWIEIHEAT
Wi hr o 7205, ILAED GIS 77— & RO Y — Vv o8 B W 4
I ZF DAL TEmSH D, LiFvi, REERKL L THEAT
REZRBARIIRONTEBY ., 4B SO OFHOMIENERET S 2
EARHENT WD,

AEaTlE, FHESDPH A OHAKRESEMEOEBICBTHHT
552 RATr =T OREEBNT 5o BARRIIIHEAE - HIER &%
ZRE L7 [BREENIX SN, tHEEZ v TREXSM] o
AR 2 72 [k o @B EREM | 2 2 R T .
EBANOBAEB 2R L, FIFEL NV - EF LNV CTHRETEXLH
R, ZNENOEHOERIZOWTIRNDS,

195

T29-3

T29-4
TeHDKEBYDHEKR L - BFEROBEMK : EE
[SEBLT

AR (EERD, O (PR - 3, =BhhR (EERE)

HEHALICAR TSN LD NAN R BB 1%, AW RO,
VOKEBEBHRTH L. EWRLTOLEEDZERM 5455, A
% a R ERC EF AR OWEIZED X ) ISET A%l
352 Lid, RBEBFOFERFECTHL L LB, EYOR
EZEHBT A, INF TR, FIEcOCHEN BN LS
FREE & Vo 720 LOHAI 2 N— R & L7 70 —F 0% 3R
ENTWDIR L, W, WRETIEMOIEIZIED WG
NR=ADT TU—=FPEAIL R >TWE, TOT77Uu—FI2LD
BREEUENEY O3 AT R LB A 5 2 5 AN = A LDV
REASTTHEIZ R V), F 72RO AL IR AE S Tdh b 7 & OF I
WD, FEHEOWEIINT 2EYDOINEE L N— A THNL
ZiE, RRLT2EWETOCOREIIRERD S, HEOKEERICIX
L, BEREREZ L2, BB L OBMBRERETT S LW EAE
CHRAENTEZ, LaL DIRERIED X OB PEARGE LIZ L v,
2) MG AEY O AL L 72BN RS THETE 2 054
TAMECH 5, ) MEREHNOFIZETHRE LR 2Lz bzn,
NOBRFEDOILE O E KT E R\, 2 LiREL L0

AFEECIE, 1992-97 45 & 2006-09 4 > 2 BRI FAS L 72 SRR ISR
B O - DMOKERMY 25t G & L, FAAOHTLE v =l
WMoz s, BAOERLE V) EFHEHKROLLED, EFER
Fbw, MR EG 2, WUEFHOFRLE Vo ED S L, £o
£ BRIEE N LKEMY EZHRESE DL 0%, HerE7 vz v
EEZEHG$ 2. S HIXHELNHRE TS, SB SOOI
LARBREMOINE EREEFBED T LT O —FOFEREMIZONT
T .

T30-1
MEMET~ND=—X : BEFHA
SRR T (GATAPIRIE) - EA (BAAFRLH)
B EGRAEDORIE TS ) . EBRICBCTHR. F4, #

MR 2 == EEEH S Twde F72, EBROWHEIEER
wBREN S 21k E L B & O AR 2 LT AR O

ERRERE, F A ERERICBU A AEMSHIEORI - MEFRICR D
TG o AEEERESE T Z 30 S IR O BESHL I R B m AT i
PRAEZ PR L &9 & BRA AT 2 B3 - IS L. R L &7,

WA, HREEIGE O 2 02 T AW T2 E L, mEm%
ERA AT ENE R AW BAR B 2 RT3 2 7 — A0 2 C
W, F7z, EILRHF R CAEREO AR T EET B0 T
VAL L COMAEMIIER SN TVDE, 20X ) IIBMEDOMFEH
FHIHIML T B —0, HEFEIBEYOFRORM LT 2 5
FHEYFHFLEOEHTREE LR Z T0ICHRL T2 EiEFE 2
&l/\o

AASTE Tlx, BUEEWERSEEDS 7 0 —= v 7% DGGE 7 &—1fi%
Y72 T2 5 Stable Isotope Probing( ZE A 70— >~ 7 )
RHEE N BAR T FEBURNT 7 SweFT O F T Bk 4 BRIFNT 32D
WOTHHIRHE L T /272, MRS, BBl s & o1 Aws
HFEEIFAL THYONAREERYFEOEREEIIOVWTLE
T LTwie7id, ENSMEITHEORP & MF & EH L. FHEOR
FUCHED WS - SRS RET 52 L2 HINE T 5,



T30-2

T30-2
MEMERZ(CBIS 2D FEMFRFTAOBE LR
INBAY (LBEAPERRFHIEA)

W L3 ZDH A XL > TERSNIZEWETH ) . RHM
IR TIRFEBIC S & & AT WA BEEERIIC D 3 L < S H%
THDHINODEYICHRBT 5L, TOEHXRTHS [/HhEv]
CEDRESZ LD, OB FDIREED D ETOKRE T
FThY ., MAEMAERBEOREPTFEORZICRE MKFLTE
WA ZRIEKTH 5o M. BRICBREIC X 50 HEEEE I
AT HE 72 JBURG EE ) D HE FESERF 22 12 B W T AR T- 0o 8 4 3
PR A B - T A TR CTEELMEZ Ho b, K
WETIE STAEWFNFREEND 29 LR ey ERE
FIZBWTEDIIITHHASIN T LRI THBIT 5. 51
EMZEHTEONR L R VIELWEIIIHEA 2L OPEZ SNEH,
WA RS TR 2 0t 5 & § 2 A ERINICZ Vo D3R T
HDHo ZIUTIE, MG RIS 2R T 5 &) BB OME %= fl
MLBEHEOFEORENRKELS Wb Tnb, LR MED
rE ARSI R E 2 286, WA 52 DNA 2l L.
SN E TR O MY & SR T B & ) TS
LD T NS\ FEEREERNT & IEN D 2 9 L 7T 1348
DT ZDDER->TEY ., FHEICHIR SN2 ETHOE
MAEWAERBFEICBOTE, 22 ) RKERT7o 4 PEEDTWE, &
D &) BEF TNV TOEREE BRI OWT, BB
PEDMGE &\ o 72Tk & OBEYE L TR T 5o

T30-4

RNA " SERDEMRR - MELET TN
GHHE - FRE— (MSREFRATRA

BOHME LR ATIZET (ED) Tl Ao AP A5 R 12
g B AR B 24T o> T\ b, R#EETIE, ARBRICHT
TR BRT O 2570 1) & L TAT o 7 BRBE R A W o e R ) 18
ETFHBURHTIZ OV TR 2

ARREHRA ZEWEIET Y. EVCHER LAV OREES
NTVLEHR VAT ATH D, D20, EERIHT 28
i %47 9 Bty BRCMEAETEZ R L LRIz, AEReR
ORI T2 & QREETH Lo EWIIHIHREORIBIT L
fETHBEOL NNV TRIGT 5720, T3 MAWEEAE % W RN
% BRTFRBURN 217 o 720 BIZFRBURN I3~ 2 FEVD %
. AR TIERER O %% 512 X - CTHISE S L7z High Coverage
Expression Profiling (HICEP) % w7z, CohEiE~x A 707
LAED X IZTFORFEREZLEE Lz, BREEEY % iR
& L 7R B R T 3BT IS TH S

Fgext R & L CORHOBAEMIZEH Lz KHYA 703 X412
e RS L2, RNA it L, S=T3BURIT £ 17> 720
ZORER, FEHF 2 T VIZ BT 14,169 DR THBE — 7 2556
Nrze 2O BIBHLNVPRLEDR - 72EmT1E250H 1Y), 2z
X /)= - Fhru—Lcl¥r 8 —EEPEEINTVI, —
Jiv BN TR o BIm 138 H ), oA v Y HKEFHRESR
JEa) F— MAEEERR EEE N TV, OIS, HICEP
BEONIE = P OBRTFERNET A LEOWETH Y . HEEF
fIFRFZEIZBR & 3. BRBRREOM 2B 2 R RO BR 73 #lg
FTL72ODFENRFEDO—DLEEZLND,

196

T30-3
MEMBYNEEDD FEMFHEN - X5 VEBEZHl&
LT

NEEE (ROBAZAZREDEZMITED

VEAED T T OB AN X o T, BEBED OH L Vi
AWRENDDODH D, FAFIC, SHETHFIRMEPES LTV
PHEHICO THOEEDI Ko TE bW R b, RIEFETIE, KH
TEIZBIT D A VR LR © <D IMAEDTE OIS & HEREIC OV T,
R EEBI Y O EEINCIER L2 F2e R 2 &3 5. 1) RNA-
SIP L& V2 E T VERBT A ¥ > % RIS 2 BUEEWE O AT % 17
Sl TAhH AV VEMELEOM, ER, WHEHR, T AN ED
FAEBIMA A Y VAR L TWAIERHAS2 LD, A5 v 5
BE o TEHRENT 2 MAEW EMEOGAEDTRIES N e A Y VR
A ORI 2B 5 2 72 2) FAEIC L - ThE A
WL B A5 VL OM AT AR L7225, Typell £ b
Typel D A ¥ YALBSHAESI NS TV &, HUERTH- T A
7 UHALE OB TR A EN D L LRI S Nz, T2,
PO ENIZ L S XY VRILENOHEART M VDL R
5i7z. 3) 13C IV L7z A % VERALE % V72 PLFA-SIP 12
LB E Y. A Y VLB O/N A F < ZUX ST L T 24 B
IR B I SAZ D L AURENT, T2 A S U
ILHOFEHIZ L > T ARDIRRE DR 5 2 & WHEDP O S N7z,
4) A ¥ UFALEBEEICRZ T RAESYOMEOLE | K15
ANOFEFEERIC L VIRE L7 pmoA BIn T2 RRE Lz~ A s
07 LA AT &) FUAEBIY % FRE L 72 13T Type H D A ¥
CERALETE DG SR S s, BB A AR L 2w T
&, Type IO A% VALK OB EENE L EEL S LWL 0L
%5726 RNA-SIP #:02 & 2T & 0 . 358 L 72 E s 2 &~
LW ZTAL TBY . ZOMREEIZEEL NV THRR L 2 LAR
E NI,

T31-1

ITFAECOEE & X ADZORE | EEBHEFOMKRICIHU
7 XFV I LY DIETE

[REFEL (FLKBE - B - 4RERE)

45 & BT o MR, WA MEISRE I KT,
b L HOENTWSE DL, TBEE D 5 F T OMIBEDS
KTIA2HR, 2F NV IERPHLICLILBOEETHA). ZDL)
T lpb, MAFICHESWTREHF L ESZ EEWIC L - Tl
G THDHEEZOND, L L. KEANCHTFOIME T 72i# T X
BT EIEEWTHA I, FRICKH LT, KRZITH &, R
BEL. BB LR OWEEL A APZITNAL DT, Inb%
Fa— I L CRBHEFOMBEZZ#ETE 200 Lk v, ZOHE,
A AR EAT- 7215120 MAFIZIE U CT O E % b4 A% #R
LIAEHELEIEEZOND, TD LD % A AT L BEBLR D
FHEIRIT, WHOF A LOREE

ZL OB TIEZ, A ZF TRIOLRIZ L > TINDOZH I LB 7 4
TEELNDEEZLENDLDT, AADBELELREEZT) O
M TH Do PR A ZADOWIGE FAFITH 5 7% 51X, PR
B oD [ 38 % W] BE 2§ 2 SQBL B O BL B BN S AL B W REME DS D B o
FD0, A ADLRRRILTHERHE % M-S 5 FE e Lk s
HEVHEARIBENT VWS, L L. I OIGEH & FEER IS HRE
L2flidd v, 7AF VT L2 Tld, £ OB ERBEIZAZD
ZZRDBBIE SN L DD, A ZADL SR D MG E I IEAH
Thbo KFEHETIE, TAFVIIALAIIIBWT, X ADLNERH
THARR % S 5 X 9 ITHREEL TV a2 ) 2 MGk L 72453 %
T %0



T31-2

£V AT LD SHICMECHRIRE | BRETEOEED
FEERMISIC5X DRE

Il (SUARE - B - BeR4ERD)

E S S ZVERL /- HkE % TS 2 20 OB E L THEIF L N5 00
WSRBOFEITH Y, TOFTIE, 1) XEOEETIYEICT
Wfmbb7z0F A - A AOBIHEINEHE L b —>2) BT - o
B INIVEE OB & 70 B 72 6 PR 53-8 B |2V B AR A R AR AN )
{, L) TEBORBICENTESL. CNSOHMICIZ—RIE
DB HICEbN DD, EHKEEIT) HEICEBENES O
FIRIREIEDST S N D W REMEDS D W IR A B2 5> TL B, Z LT, #
DL P TLRI R E LTETONL O, A ADHELEM
ADBIET 2 V2 WEGH) %1T) AW THA ).

R CHAEBIITON L Y6, EENFESIEA A0 DEL
bz 1) AHIEAAREOWELS TSNS, — KT, HAE
SHIZFE EN D TOMIC XY M GEMENE, T, EMEE) 125
XN, FNSOMTEROBIICE 2 2 HEBIITLT 27D 2) »°
G22FMER%e 5. 22C, RITEAEMOFAEEMARAT
ESSEFIVAMKL, HAERBBDEL L Y6 OMERS ORI %
1Tolz. ZOREE, HEHEMETEWY A 2R, Wt cHhiEED 2
AfmIAI PR, EEMEEECIE L 0 1 EASE S SR & 2 5 2 L3y
Moz,

RFHE TR Lo FICED S, BAEMOGEB XU, Bk
OB\ A PRI BT B RS HIG 12 5 2 B R I S AU
L, WEREOFEHICBI 2 ZEBORENED L) 2BRICH S
WEREET L. TIT, EMEVEES ARG A RO E
BHRARE, EMEIZOWTIEFF 707 ) %2 SRSV B HEEH
THEIE SN, F72, WEBAATICOWTIIHIEZ T ) MPAZE T
LNBEDHS . DIz, M AL 4T ) AR BAE
TALTHEI O T VEE TR - 7B O 2 s L
T, B2 BBEHRIPEROEY O & W EIEIZED L %
HEEGZTVWAEDONPIZOVTLENLT S.

T31-4
BIEDEEEIERD R T ~BERREEDEnZEGY
5?7~

FRILET—B GRK - B - 1)

FUE RN MIEE I IR T ERRERZER LT, £
NI BEWHIRY) A7 23D LA N T TOMZECHRIICT
WENTWD, L, EVBHENRIRRZEZEST S L ZOFHN
BV M7 WA D B

AT, SNTTEEENTI o722 DOERD A HLE
REROBEB L OHBEMOHE ) A7 12 RIFTTREIZOVT,
IS N R WS 5,

i) A EERERFITHEOMALYTHETH 5008 ) »ICHET L
CLIER L, BMER LEEROY I 2L -2 a v 2 ZhE
NOBGERER D LR L 7 D £ ) BAAEZREREO T T\, HIE
HFDIZ) PEERRER LB LI WA H LT LR L7z,

i) 1T AEDOHFEERICE SN AERBEOMIIEH LTV I 2
L= ary&i7orz, Bus—ty MEEOMIENE ERREROE
FEERELMAL I EAIRENT,

197

T31-2

T31-3

FFANF IV DICEIT2DHERIXDET S E—
BRMEG - FHNE - R

AREEH oK - B - BHERS)

BT O FHEARUIR D TERRIZHIE L T b, 20T, 1l
TEGEICHET A L THRET & T ICRBIS . £ o L
HIRZEIE & 0 2 D OBl Rk R O # M AL o T & du O IS R S
NTE 7o FEROWIGE TILEIHRR AT 2 2 ST 54T O JLBIFAT
5D FO—FHEE L TITOILTE 2275 ABFZE IR I 200k
ROABD ENL LA NF ) T LAV TIZER L. SRR
R O ML AL PICT 22 HE Lz, 22 TS
NFEFTH->TEL—HOMIEL [HIMOMIEESE], [HEEAR
Ro3ER ] THRMEMED 5 RAHEM~OHEAL] DIFICHEA L. &
FEIZBUT 5 B & T KAV TR T 5o

FHAINF ) T LAY I WAL & AL 2 % 0| Sl R 2 4R A
RKCTHY . FEMIE D HATH BHRAHEME S £/ & b in
ZHGE L AT BRMAN SC) £HAAAET 5. FTIHOIT, KRFEIZ
RNz SCHEME STEMO SR, TRE VY E CHFES T
LHEBOAMMEIZ L) ST E 3 5% SCE R & BT 92ER 12 X
S CHEEE L 720 ZO#%. BIICAEFMEIERS 513, SCHERMTIE
O L AMIED LB AN % 5 2 EDTRENT0 T OFERITHE X,
P ALEIEE 7 S I S HEAL R A A & T AR S A7z SCEEFNIE BV TR
REMED L R ENTe T TROMEEEE LT, b
HEMEAR R R S gl 1 A L L 72T 1) . MED HEBLE A SC 4
DOEFERERN L KRB 525 2 5 2 L 2 KM FEER & BT 25
S L 720 RIS, AR BT B EERE R oM Li T Tk % B S
T B 7212, SC - STEMIE O 5T AT 2 4T - 720 Z DRGSR
STEMIZE L AIRAEEITH 2 REMEDRIZ S 4L, SI 205 SC Lt
b7z # 2 5% L DEATHIR L IZR R 2 EIDR SNz, —HD
Wgeh o, RETIEL < QLMD HIEZ MRS 25—, iz Iy
AN D MEACEAAAAET D 2 LATRE NI,

T31-5

204 XFXFBICHBIFZERFTNEGHRRORAZER
DINY—2 L ZDEINNEE

THMES (A RV AT L)

HRANHAEL. BT RMICBWTY 5 &b — i 2 r E3c i |
DL - BMZ R AN A LDVEDTH D, HEAMEUZ
FoZ i, HolvwAHRZH (B HRoET2AEETL20%
P&, Bomw iRk (bl HRofF2AET 52 AT
LETHEMTHDLEEZONL, L2 LANSLERIZIE. BRAM
BV RELEEMEIC RS2 LT, BESZK (HiE) %4791
BHMED D R LUFATHEAL L CEZ EPE L 05 EEICBWT
MHENTWVD, AIEILEREEZE 2O EH ST REEAT 20
P EDX ) AN DD D). INDT— T 1 v LkE L DO
WHALFE NI CEMETH S,

GE T, BFRAGHOBISHER IV OPRESNTEZ, —
DB, BT ) LEN EEERM G OmEA LI N TELE
W T AOEERFREOFFIE. o BIX, KEAEFRCEM - E
PRV TH->TH (ElblR) . —ETTREKET I LT
EL LV BIBIEOFRETH B b LMSEDDE 5 ) TER
FHROMHEINSL LI DL, TNEOERIC L > THFEAM
EM - BIEEDSEAL ST AR D L L EZ SN TWE, L Lk
HH. EBRIRFIICED L) BRRIKIED D & THRMA SRR L
12D % BAEOW SN O A REFRREZ T S50 2 L gL v
LENTE,

Faid, 7777 A XF XA FEICBWTHRMAEOMEL
2B o 7B T O 5 THFEEFEN 588 — v 2L 2 L1
LoT, EBICHEIIZED L) HBEET CHRAMA D HEL .
HIATREL CE 200 %EAIELTVD, Y Ialb—Ya fE
o5, AL % & OBBE SRR L CHEMAEMEELIC B
b B FEIRIE B 7 SRR RN 8 — BN D 2 kb e
5720 YIab—va v EEY ) AFEMEIENROmME LS, #
29 % HEHAEMOBIGHEILD > F) & % im L 72w



198





