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Program

21th November (Thu.)

12:00—13:00 Reception (at the Entrance hall of Building 1)

13:00—16:15 International Symposium " Ecological perspective in mountain sciences and
climate change" (at the Old-folk-house hall)

16:30—18:00 Business meeting by symposium panelists and representatives of participating
facilities (at 411 room)

18:15—21:00 Conference dinner (at Restaurant)

22th November (Fri.)

9:00—16:15 Poster sessions (Climate change, Water and material cycle, Carbon cycle
sessions in the Meeting room; Ecosystem sessions in Old-folk-house hall)

9:00—10:00 Steering committee meeting (at the Fontana room 2)

10:00—10:45 Core time for Climate change session

10:45—11:30 Core time for Water and Material cycle session

11:30—12:15 Core time for Carbon cycle session

12:15—13:30 Lunch Time

13:30—14:15 Core time for Ecosystem A

14:15—15:00 Core time for Ecosystem B

15:00—15:45 Core time for Ecosystem C

16:15—17:45 Group meetings (Climate change in Fontana room 1, Water and material cycl
in Fontana room 2, Carbon cycle in 411 room, Ecosystem in the Meeting
room)

17:45—18:15 Cleaning up
18:15—20:00 Conference dinner (at Restaurant)
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International Symposium
“Ecological perspective in mountain sciences
and climate change”

21th November 2013
petite hotel SONNTAG

(Chair: Tanaka KENTA, SMRC, University of Tsukuba)

13:00-13:05 Opening by Norikazu Matsuoka, Director of JALPS (Japanese Alps Inter—-University
Cooperative Project)

13:05-13:10 Oration by Yasuo MIAKE, Executive Director & Vice President of the University of
Tsukuba

13:15-13:45 New Directions of the Mountain Research Initiative
Gregory B. Greenwood (Mountain Research Initiative; Institute of
Geography,University of Bern)

13:45-14:15 Current climate change impacts on alpine ecosystem in northern Japan:
vegetation, phenology, and biological interactions
Gaku Kudo (Faculty of Environmental Earth Science, Hokkaido University)

Break

(Chair: Takao ITINO, Department of Biology, Faculty of Science; Institute of Mountain Science,
Shinshu University)

14:40-15:10 Research efforts to narrow the gap between scientific knowledge and policy making in
climate change: a small case study at ecosystem ecology lab of Korea University
Yowhan Son (Gifu University; Korea University)

15:10-15:40 Terrestrial subsidies to aquatic food webs in mountain lakes
Tomoya Iwata (University of Yamanashi), Takao Suzuki (Tohoku University),
Hisaya Kojima (Hokkaido University), Manabu Fukui (Hokkaido University),
Jotaro Urabe (Tohoku University)

15:40-16:10 Altitudinal adaptation of Arabidopsis kamchatica:demography, physiology and genes
Tanaka Kenta (Sugadaira Montane Research Center, Univ of Tsukuba)

After the symposium, we are grateful for participants’ help in preparation for poster sessions.
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New Directions of the Mountain Research Initiative

Gregory B. Greenwood
(Mountain Research Initiative; Institute of Geography, University of Bern)

The Mountain Research Initiative (MRI) promotes and coordinates research on
global change in mountain regions worldwide). MRI organizes its work around four "I's" -
initiation, implementation, integration, and information. Initiation focuses on the
formation of networks of researchers so that they can better develop interdisciplinary
research activities and proposals. Implementation involves support to these networks, the
maintenance of the profile of global change in mountain regions, and specific projects
involves monitoring, processes studies or modeling . Integration focuses on the synthesis
of research results and the publication of new knowledge. Information means the
translation of research results into guidance useful for policy makers and practitioners, and
communications within the mountain research community itself.

In the period of 2013 to 2016, MRI will focus its energy on three implementation efforts and
on one integration effort.

The Global Campaign to Assess Accelerated Global Warming at High Elevations: This
implementation effort will create a plan for a global effort to understand elevation dependent
warming: if, where, to what extent and why warming trends are more pronounced at higher
elevations.

A Campaign to Promote Long-Term Observing Systems of Mountain
Social-Ecological Systems: This implementation effort will work with specific sites and
researchers to see what sort of comparative global mountain observing system cand be
created from existing programs. A first major milestone of this effort wiil the Global Fair and
Workshop on Mountain Observatories to be held in Reno (NV) USA 16-19 July 2014.

A Comparative Study of Mountain Agency and Governance: This implementation effort
focuses on the social component of mountain social-ecological systems, specificallly, on
agency and governance in the mountains. This effort will elucidate why and how decisions
are made that strongly influence the trajectory of the coupled human-earth system in
mountains.

A Quantitative and Comprehensive Assessment of the Social, Environmental and
Economic Capital of Mountain Regions World-Wide: This information effort focuses on
providing a quantitative basis for describing the status and trends in mountain regions. The
analysis will consist generally of overlaying a coverage of mountain regions on various other
data layers related to social, environmental and economic capital.
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Current climate change impacts on alpine ecosystem in northern
Japan: vegetation, phenology, and biological interactions

Gaku Kudo (Faculty of Environmental Earth Science, Hokkaido University)

Climate change impacts on alpine ecsystem may progress from (1) physiological and
phenological responses of individual species or popuations, through (2) changes in
population dynamics and distribution of individual species, to (3) modification of biological
interactions. This biological process may affect the ecosystem structure and function,
resulting in a decrease in alpine biodiversity. In snowy Japanese mountains, not only
warming temperature but also snow conditions (snow-cover period and melting time) act as
a driving force. In the Taisetsu mountains in Hokkaido, nortehrn Japan, summer temperature
is increasing and time of snowmelt becomes earlier during last 30 years. In accordance with
these environmental changes, a lot of changes in alpine ecosystem has been recorded as
follows;

(i) Decrease in snow-meadow vegetation: Populations of a typical snow-meadow herb,
Anemone narcissiflora have been disappeared or declined during last 20 years. Soil
desication caused by early snowmelt might act as a physiological stress, which decreased
the reproductive activity and population growth rate of this species.

(i) Expansion of dwarf bamboo: Sasa kurilensis has increased the distribution area by
50% during last 30 years. Extension of snow-free period might accelerate the invasion of
dwarf bamboo toward late snowmelt places. Invasion of dwarf bamboo strongly reduces the
species diversity of alpine snow-meadow vegetation.

(iii) Acceleration of shoot growth of alpine dwarf pine: Shoot growth of Pinus pumila is
positively related to summer temperature. Responding to warming summer temperature,
shoot growth of P. pumila has increased in the most mountain regions in Hokkaido. This
results in the expansion of P. pumila zone in the Taisetsu Mountains.

(iv) Modification of plant phenology: Flowering onset time of alpine plants is determined
by the species-specific thermal requirement. In fellfield communities, spring and
early-summer temperature strongly affects the flowering phenology. In snowbed
communities, snowmelt time is a major determinat of flowering phenology. Therefore, the
flowering structure of alpine ecosystem is highly variable from year to year responding to the
combination effects of temperature and snow conditions.

(v) Phenological mismatch between flowers and pollinators: Bumblebees are most
effective pollinators of alpine ecosystems but their activity and availability highly vary within
a season. Year-to-year weather fluctuation causes the variations in both flowering and
pollinator phenologies but differently. In an extremely warm year (2012), seasonal changes
in pollinator activity greatly deviated from flowering phenology, i.e. phenological mismatch
occurred. Therefore, plant-pollinator symbiosis may be disrupted by climate warming in
alpine ecosystems.

Based on these facts, | propose the necessity of the ecosystem monitoring system for the
conservation and management of alpine ecosystems under climate warming.

11



Research efforts to narrow the gap between scientific knowledge and
policy making in climate change: a small case study at ecosystem
ecology lab of Korea University

Yowhan Son (Gifu University; Korea University)

Ecosystem ecology lab at Korea University conducts various research projects
related to climate change covering from the basic long-term ecological data collection to the
application of up-to-date knowledge to the current societal needs. Research topics include
forest carbon distribution and cycling in temperate and tropical forests, coarse woody debris
(CWD) dynamics, effects of open-field artificial warming on seed germination and seedling
growth, forest soil carbon modeling, thinning effects on belowground carbon storage, soll
amendments for arid and semi-arid regions, afforestation/reforestation clean development
mechanism (A/R CDM), and public private partnership (PPP). Major research results are 1)
quantifying and predicting carbon distribution and cycling for Pinus densiflora and Quercus
spp. forest ecosystems, 2) identifying ecophysiological responses of seeds and seedlings
under warming condition and suggesting implications for selecting plantation tree species
and nursery management to future climate change, 3) reporting changes in carbon storage
in forest floor, soil and CWD after thinning and suggesting proper thinning intensity to
increase belowground carbon storage, 4) recommending appropriate soil treatments for
artificial plantations in deserts, 5) preparing A/R CDM project design document (PDD) and
registering PDD to United Nations Framework Convention on Climate Change (UNFCCC),
and 6) proposing feasible approaches for international forestry PPP to relevant Korean
government agency. Although these findings and implications contribute to extend scientific
knowledge and provide basic information and practical guidelines for policy making in
forestry, more detailed field application oriented research together with pure science
oriented research would be needed to narrow the gap between scientific knowledge and
policy making. It should be also noted that scientists and policy makers be entered into a
close partnership to reshape research and policy goals and to redefine research and policy
objectives in response to changing socioeconomic and environmental conditions.
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Terrestrial subsidies to aquatic food webs in mountain lakes

Tomoya Ilwata (University of Yamanashi), Takao Suzuki (Tohoku University),
Hisaya Kojima (Hokkaido University), Manabu Fukui (Hokkaido University),
Jotaro Urabe (Tohoku University)

We studied the linkage between terrestrial and lake ecosystems in alpine and
subalpine areas to predict the possible effects of terrestrial vegetation change associated
with global change on aquatic biodiversity in mountain lakes. Field survey was conducted in
49 mountain lakes of Japan during summer season, to quantify the input of terrestrially
derived carbon into lake food webs. Watershed landscape analysis revealed that smaller
lakes tend to have larger perimeters and larger basin areas per unit of lake area, implying
that the terrestrial-aquatic interface and the source area of terrestrial organic carbon
increase as lake size decreases. In fact, stable carbon isotope ratios (3*3C) of dissolved
organic and inorganic carbon showed that smaller lakes receive greater inputs of terrestrial
organic matter and respire that carbon within the lakes. Moreover, the mixing models using
5'3C values showed that in small lakes, terrestrial organic carbon mainly supported benthic
invertebrates as an energetic base. These results suggest that lake size largely determines
the strength of energetic linkage between mountain lakes and the surrounding vegetation.
Although planktonic food webs may be fueled by autochthonous primary production,
terrestrial subsidy was also suggested to be an important energy source that supports some
microbial respiration. The present study predicts that small oligotrophic waters, such as
small ponds in marsh, may be susceptible to the change in organic matter supply from the
watersheds. In particular, the effects of change in terrestrial primary production would be
more pronounced for benthic invertebrate predators that depend heavily on terrestrial
organic carbon than for other aquatic organisms.

13



Altitudinal adaptation of Arabidopsis kamchatica:
demography, physiology and genes

Tanaka Kenta (Sugadaira Montane Research Center, Univ of Tsukuba)

Two subspecies of Arabidopsis kamchatica, ssp. kamchatica and ssp.
kawasakiana, have turned out to be allopolyploids from hybridisation between A. lyrata and
A. halleri. Although these 2 subspecies inherit the same genome, they show marked
differences in their ecology. Ssp. kamchatica is a perennial herb distributed from 30 to 3000
m in altitude, even in similar latitude, whilst ssp. kawasakiana is an annual herb limited to
only lowland. To understand the evolutionary adaptive mechanisms to very wide altitudinal
range in ssp. kamchatica as well as the evolutionary divergence between 2 contrasting
subspecies, we've been studying i) altitudinal variation in natural demography and natural
selection, ii) altitudinal variation in physiology in laboratory, iii) local adaptation tested by
transplant experiment, and iv) genes relevant to these variation and adaptation.

(i) We set quadrats and monitored all focal plants in 28 natural populations of ssp.
kamchatica in five mountain regions in the Japanese Alps throughout the whole altitude
range. We found that various demographic parameters such as survival, fecundity and
herbivory were associated with altitude either linearly or non-linearly. These results indicate
demography and natural selection clearly differ along altitude.

(i) We grew 29 ssp. kamchatica and nine ssp. kawasakiana populations in the
common laboratory. Life-history traits (flowering time, germination timing, growth and plant
size), herbivory resistance (trichome and glucosinolate) and stress tolerance (freezing
tolerance, heat tolerance) were measured and most of them showed clines along original
altitude, indicating historical natural selection and consequent genetic differentiation along
altitude.

(iii) We conducted reciprocal transplant experiment using 16 populations of two
subspecies at three gardens (150, 1300 and 2700m alt.), and monitored their survival,
fecundity and herbivory for two years. Except for the high-altitude garden where all plants
dyed in the first winter, altitude of the origin affected plants' fitness showing home-site
advantage. This result indicates that populations have evolutionary adapted to their altitude.

(iv) We utilized genome-tiling-array to screen genes related to altitudinal adaptation
followed by next-generation sequencing to simultaneously analyse candidate genes. We
found that allele frequencies of GL1 (trichome production), PHYB (right light receptor) and
CRY1 (blue light receptor) correlated with altitude and that these gene were under strong
disruptive selection between populations, suggesting these are altitude-adaptation genes.
GL1 genotype could explain the altitudinal phenotypic pattern that larger proportion of plants
have trichome at higher altitude. In PHYB, nucleotide diversity pattern indicated positive
natural selection.

* These studies have been contributed by many collaborators in University of Tsukuba,

Kyoto University, Toho University, RIKEN, Shinshu University, University of Zurich and Tokyo
Institute of Technology
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SUREEBE S )L—F Climate Change

Place: Meeting room
Core Time 10:00~10 : 45
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HHIRTSE—

Impact of canopy phenology on surface solar albedo in a deciduous broad-leaved forest under climate
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Effect of spatial resolution of climate data on estimating carbon budget in forest ecosystem over
central Japan 30
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* [CM3] BYERICBITIIEEE EomKGtELRl

Observation of cold—air—current in the snow—covered area 31
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Reconstruction of paleoclimate for the past 160,000 years around the Japanese Alps based on a
modern analog method of pollen composition data from lake deposits 32
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Diatom analysis on the sediments from Lake Biwa for the past 25,000 years 33
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*xO [CM6] EHDHELFERIZBITEREIBEREEERBIBE DK
The impact of synoptic forcing on the atmospheric circulation in the
Japanese Alps 34
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*O [CM7] AZFIUFER TCOFRMEKBRITHEIMRRELERE LE~DE
Impact on surface soil and microclimate change sassociated with the deforestation in the winter
season mountains area 35
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K- MBEREEBELEEIHZE S IL—F Water and Material cycle Change

Place: Meeting room
Core Time 10:45~11: 30

* [WM1] RSN —3— BB ET L ORSERFI I L DIRREAK T 07 7 A NV DOfFHT
Complementary use of isotopic tracers and numerical model for analyzing root water
uptake profile 36

Tsutomu Yamanaka (Univ. of Tsukuba-*Faculty of Life and Environmental Sciences)

* [WM2] @i KUREAICIIT 5T ) VLR ST DFEE A B

Seasonal change of chemical components in aerosols at Kamikouchi and Suwa 37
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Determination of contribution from snowmelt water for river using stable isotope and geochemical
tracer at Hokuriku area, Japan. 38
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* [WM4] BT VT RIZRTHRAEMO S mIRILE LA E
Distribution of landslides and sediment supply in the southern Japanese Alps 39
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Impact of forest harvesting on microclimate and sediment movement 40
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* [WM6] _EEHAE) IRk ZEL —F —RIBICELABEEKESAAE
Measurement of water equivalent of snow in the Kamikochi—Azusa river basin using an airborne laser

scanning 41
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Geo—environmental changes on post—fire alpine slopes of Mount Shirouma—dake, Northern Japanese
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The chemical characteristics of spring water in Kamikochi at the Japanese Alps 43
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% [WM9] Comparative study on Mean Transit Time (MTT) and Transit Time Distribution (TTD) of
Funayamabashi-catchment (FNC) and Kikkobashi-catchment (KKC) 44
Wenchao MA (Univ. of Tsukuba*Graduate School of Life & Environmental Sciences)

Tsutomu Yamanaka (Univ. of Tsukuba*Faculty of Life and Environmental Sciences)
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Concentrationvariations inorganic matters in a forested river . 45
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Combining time-lapse photography and multisensor data logging to monitor alpine slope
dynamics 46
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* [WM12] BREGFEEEE AW ILEREICBIT 2 8K At il
Application of electrical resistivity imaging for measuring water content distribution in
hillslopes 47
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* [WM14] BARTILVFRZEITS 2013 FEOBEMEIL
Snow Patches in Japanese Alps last before winter in 2013 48
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Evaluation of color measuring on snow surface and its application for assessment of volcanic—gas
diffusion 49
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REBREREEBE S IL—F Carbonc Cycle Change

Place: Meeting room
Core Time 11:30~12: 15

* [CC1] &I A MRIRFHEILERNRICKIT S LB A Rt D22/ 457
Spatial distribution of soil microbial characterlstlcs in a cool-temperate deciduous forest
in Takayama 50
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% [CC2] ZMABRRDT = /0 —EBREIGE B DA B A BRI 50

Plant ecophysiological research on the forest canopy photosynthesis. 51
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% [CC3] Effects of experimental soil warming on the temperature sensitivity of soil CO2 fluxes in
cool-temperate deciduous broad-leaved forests 52
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* [CC4] BELIALBRAIABREET LIS LieT <Y MO RBIEER
Carbon cycling and sequestration in a Japanese red pine forest on lava flow of
Mt. Fuji 53
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* [CC5] BB TORBER:RE - ST HEFILORE/EH
Interactive effects of snowmelt timing, warming, and soil disturbance on vegetative development in a
grassland community in a warming experiment 54
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% O [CC6] Heterogeneity of Soil Respiration in an Old—Growth Beech—-Oak Forest, Central
Japan. 55
Vilanee Suchewaboripont, Yasuo limura, Ma Qian, Shinpei Yoshitake, Toshiyuki

Ohtsuka

*1 Institute for Basin Ecosystem Studies, Gifu University

% O [CCT7] The contribution of coarse woody debris to DOC flux in an old-growth forest on the east
slope of Mount Hakusan 56

Qian Ma 1, Yasuo limura 1, Vilanee Suchewaboripont 1, Shinpei Yoshitake 1, Toshiyuki Ohtsuka 1
1. River Basin Research Center, Gifu University
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* O [CC8] WiRHT T RRBMIZISIT D T EBIPIRIE B DIRE R FHEDHE
Soil respiration rates and its temperature sensitivity in a cool-temperate old growth beech forest in
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Impact of canopy phenology on surface solar albedo
in a deciduous broad-leaved forest under climate change
OFER (BBEKD), KHIE(BFAEMAFKEE,
HILET (EERMREHMER), =RIEF (EREMER), FERERNGREXD),
IR (EERMKREMER), HNEBH (KEXSE)

The solar albedo of the land surface, which is ratio of upward shortwave radiation
to downward shortwave radiation, influences surface and near—surface energy partitioning
and land surface temperature, and therefore serves as one of the key regulators of ecosystem,
atmospheric, hydrological, and biogeochemical processes in Earth’ s climate system. For
a vegetated surface, solar albedo can change with changes in snow cover, fractional canopy
cover, and plant phenology as well as in response to changes in solar elevation and moisture
conditions. Temperate deciduous broadleaved forests in most of eastern Asia are subject
to show cover during winter and heavy rain during early summer, and changes in forest canopy
phenology such as leaf expansion during the spring and leaf fall during the autumn. It
is therefore important to identify the main factors that control solar albedo in these
forests and to clarify the possible impact of snow—melt and canopy phenology on solar albedo
under ongoing climate change. To achieve these aims, we (1) conducted multi-year
measurements of solar albedo, meteorological factors, and canopy phenology in a
cool—temperate deciduous broadleaved forest in Takayama, Japan, and (2) simulated the
impact of surface conditions such as snow cover and plant phenology in solar albedo and
surface radiation under global warming.

The study was carried out in the Takayama cool—temperate deciduous broadleaved forest
site (TKY; 36° 08N, 137° 25'E, 1420 m a.s. 1.). This region belongs to the cool-temperate
zone and is under the influence of the Asian monsoon climate.

The solar albedo and LAI were significantly positively correlated during the leaf
expansion and leaf fall periods. Solar albedo increased rapidly from 0.12 to 0.17 with
increasing LAI during the leaf expansion period and decreased more slowly from 0.16 to
0. 13 with decreasing LAI during the leaf fall period in all three years. The rate of increase
of the albedo as a function of LAI (i.e., the slope of the regression line) was clearly
higher during the leaf expansion period (0.023) than during the leaf fall period (0.010).
During the snow cover period, the albedo fluctuated widely, but generally decreased with
decreasing snow depth during the spring snow melt period and increased with increasing
snow depth during the winter snow fall period.

We simulated solar albedo under future climatic conditions by referring to the climate
projection data based on AlB scenarios from CMIP3 Multi-Climate Models. Under the near
future condition (2046 - 2065) as compared to the current condition (2002 - 2007), the
beginning of leaf expansion was 10-13 days earlier and the end of snowmelt in spring was
8-12 days earlier. As a result, early snow-melt reduced solar albedo and early
leaf—expansion increased solar albedo. Our estimation suggested that absolute value of
increased reflected solar radiation by earlier leaf expansion explained about 50% of that
of decreased reflected solar radiation by earlier snow—melt. The results suggest that we
should pay the attention to cooling effect of land surface by canopy phenological change

under global warming.
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Observation of cold-air-current in the snow-covered area
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BE 16 FEROERIEET
Reconstruction of paleoclimate for the past 160,000 years around the Japanese Alps
based on a modern analog method of pollen composition data from lake deposits
AREEEZ (FHIKR B LAR) - AR R (SR TG/ EA GLfE MK IR - NE- (TR
Kigoshi, T., F. Kumon, F., Kawai, S. and Kanaouchi, A.
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Nakagawa et al. (2002) ([Z&-> THRESIN. ZiUT A ARSE TIE LML &£ (Gotanda
et al.,, 2002) LT A AR E R EAFLMBEGEIET DT, BEOIBER (%) ZZIUTRbITN
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Diatom analysis on the sediments from Lake Biwa for the past
25,000 years
OKLZWE— (FMRK-HBELFERHER), AXE LK (FMK - HPEEH)
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The impact of synoptic forcing on the atmospheric circulation
in the Japanese Alps
OMFHT KX - £HRE), ~LHE— FEK - £HRER)
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Figl. Mean diurnal variations of wind vector. Average of
27 days with afternoon northerly in Sugadaira AMeDAS.
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Impact on surface soil and microclimate changes associated with the
deforestation in the winter season mountains area

OBaMEtE (FURA - AHBERSHER), LHE— GURK - £HBER),
SRXE BEKX - BEH), BEHET GURK - BHEM €2 —HIEZH)
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Complementary use of isotopic tracers and numerical model

for analyzing root water uptake profile
OTsutomu Yamanaka (Univ. of Tsukuba - Faculty of Life and Environmental Sciences)

Competition for water among plant species coe xisting within an eco system is anim portant
phenomenon for properly understanding hydrological and ecosystem dynamics under changing climatic
forcing. Isotopic tracer approach has enabled the c haracterization of differential water uptake among
species, so there have been many reports on the water source separation from a wide range of ecosystems.
However, it is still difficult to obtain reliable estimates of root water uptake profile (RWUP). The present
study aims to establish a method to estimate RWUP by complementary use of isotopic tracers and
numerical model. For this purpose, the newly developed method was applied to the two study sites: one is
pure conifer plantation without inter-specific competition and another is mixed secondary forest, where
competition occurs.

For both the non-competition and competition cases, numerical model based on measured root density
profiles (RDPs) failed to reproduce xylem water isotopic composition (8xy). This error is probably due to
inconsistency between measured RDPs and density profile of “active” roots. Adjusting RDP so as to
simulate measured 6y, numerical model provided RWUPs almost identical to those estimated by isotopic
tracer approach. Thus, the isotope-derived RWUPs are judged to be reliable from both c hemical and
physical aspects.

For the competition case, water-source separation was clearly found between co-occurring pine and oak
trees; pine trees took up water from deeper depths and oak trees did from shallower depths. Sensitivity
test with numerical model assuming different transpiration rate revealed that species having low
transpiration rate cannot absorb water from dry, shallower soils and take up water from deeper depths. On
the other hand, trees having higher transpiration can take up water from shallower soils, even though the
soils are considerably dry. The reason for this is because high transpiration rate makes water potential
within the plant body low enough to absorb shallow soil water. In either case, both species acted so as to
minimize resistance a gainst water tra nsport through the soil-vegetation-atmosphere continuum. The
hydraulic mechanism of water source separation mentioned above appears to be a passive response of
plants to the occurrence of competitors. However, difference of measured RDP and adjusted (i.e., active)
RDP indicates another aspect; pine trees might actively increase fine roots, which cannot be directly
measured or quantified, in deeper depths. In this case, water source sep aration seems to be an active
response of plants. Consequently, water source separation is concluded to be caused by a combination of
active and passive responses of co-occurring plants.

Pine trees Oak trees
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Fig. 1 RWUPs estimated by two independent methods.
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Seasonal change of chemical components in aerosols at Kamikouchi and Suwa
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Determination of contribution from snowmelt water for river using stable

isotope and geochemical tracer at Hokuriku area, Japan.
OLBHEH (FRK - £HIFRE), WhHEHEK - £HFRE), BLURE FEX - £HIRE)
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Fig. 2 Left: Contribution ratio of Kurobe River Right: Result of hydrograph separation
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B7ILTRICETIHBROSMRRE LEE
Distribution of landslides and sediment supply

in the southern Japanese Alps
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Impact of forest harvesting on microclimate and sediment movement
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Measurement of water equivalent of snow in the Kamikochi—Azusa
river basin using an airborne laser scanning
O ARER) - EAKHE (EMXFLERFREHEHR)
SUZUKI Keisuke and SASAKI Akihiko (IMS, Shinshu University)
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Geo-environmental changes on post-fire alpine slopes of
Mount Shirouma-dake, Northern Japanese Alps
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The chemical characteristics of spring water in Kamikochi
at the Japanese Alps
OBFTEZ EMX - ILERZHREMER), ELKKRBEEEMK - ILEHZREWER,
BARE (B K - ILERZREAER)
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Comparative study on Mean Transit Time (MTT) and Transit Time Distribution (TTD)
of Funayamabashi-catchment (FNC) and Kikkobashi-catchment (KKC)

o Wenchao MA (Univ. of Tsukuba * Graduate School of Life & Environmental Sciences)
Tsutomu Yamanaka (Univ. of Tsukuba * Faculty of Life and Environmental Sciences)

Quantification the time of water molecular exists
in ores capes from catchment isesse ntial for
understanding the water and solute movement in
catchments, which indicate the water property that
belonging to a certain system or not. For measuring
the time as threshold, transit time has been proved to
be a very useful indicator. The age or transit time is
a fundamental catchment descriptor that reveals
information about the storage, flow pathways and
source of water in a single characteristic (McGuire

and McDonneell, 2006).

In the p resent study, we propose and test an

approach to estimate time-variant MTTs and TTDs

Figure 1. Map of the study area

with a lumped hydrological model that was calibrated and validated by hydrometric and isotopic tracer

observations to redu ce uncertainties in transit time estimations. And motived by a desire to understand how

topographical indices and precipitation affect transit time, transit time distribution in two catchments centrally

located in similar latitude, FNC and KKC that in the upstream of Fuji river catchment.

Figure 2. Comparison between monthly mean MTT and
monthly total precipitation amount of FNC among KKC.

Water balance models are fit to 6 years of river
discharge, and isotopic balance models are fit to nearly 2
years for considering both of 80 and 8D value. The
long-term average of MTT was estimated to be 9.89 years
for the FNC, and 7.96 years for the KKC. For both of the
two basins, precipitation alters MTT, with an increase in
younger components, and shortens MTT. The relationship
between monthly average MTT and precipitation volume
could be closely approximated by an exponential function.
This dependence of MTT on precipitation is an important

descriptor for characterizing catchments.
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Concentration variations in organic matters in a forested river
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Combining time-lapse photography and multisensor data logging to monitor
alpine slope dynamics

OB (FURKFMKRERFZER)

Norikazu MATSUOKA (Doctoral Program in Geoenvironmental Sciences, University of Tsukuba)

Interval cameras visually monitored soil movements and rockfalls in a periglacial zone
of the southern Japanese Alps (Mt. Ainodake). The time-series images greatly improve
understanding of slope processes in remote, seasonally inaccessible areas. They detect
the timing of slope movements at a high temporal resolution. They visualize both slow
progressive movements (frost creep) and rapid temporary movements (rill erosion and
rockfalls). Stereographic view of successive images displays 3D slope movements that
indicate the location and magnitude of displacement. When combined with sensor-based
data logging, visual monitoring allows more reliable evaluation of thresholds
(environmental controls) for slope movements.

Fig. 1.

Visual monitoring of
slope processes with
interval cameras.

A. Monitoring Rockfall.
B. Monitoring soil
movements. KE=
KADEC-EYE II, TLC=
TimeLapseCam, PL=
painted line, White box=
painted squares.
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Fig. 2. Timing and triggers of movements, indicated by multisensor data logging.

A. Major rockfall events (E1, E2) occurred with superficial thawing in March 2013.

B. Rapid soil erosion (rill erosion) occurred when superficial thawing was followed by intensive
rainfall.
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Applicationof electrical resistivity imaging for measuring water content

distribution in hillslopes
OWIIE# XK - BHMEf#fit o4 —), IWHEBE—H, ERES, KUEA EEHX - BEHER)
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&M BRIRRTE R EOFM AT - oo HHEBEHIC SV T, B 0.5m, 4 K—L -
KA R—)EOBEE 28 Lz,

3. MR & B
AERABEE OUEIIZ BT, CPMP IZ Lo THEEFHA L2 HEEREE KRR (0) & EXEREEIC
L VG EEOERE (p) I3tz TR B A2 (R>=0.54) (Fig. 1) 2/~ L7z,
ERE OWIRIC BT 2458 (R?*=0.53) bESE X, BARRIEO TS50 2 DR Z 5
BRPRE FiE & LT, EBREEEIEDOAIMEDNRALEIZ X 5 BEHEREEICEE D &8 S vz, (ERBES T
B X OB RE TRk O0-p7 — # BEIL, KEMIZIEFE—DET /L (Archie D) (X ->T7 1 v
T AR (R=033) ThomZ &b, WEBIOHEORMKE TIE, FAEICBT
HEER KGN L 5F v U 7 L
—a U EMELEFICHEPIO M
D I B 8 DKoy A & E B
WWHHR LGS Z & RENT, 2771,
FEHSHL ORI X0 @R I 3K
AT =S A T I e o el = S 4
ZNOME - FESEMETICHET DRA
EXy 7 L— g Ko Tl
HDWIERHEFD0-pT T L& IS
DVENHDZ EBRENTZ, £DT=
, HOTFEE LT CPMP BIEFIZADT

Volumetric water content (0)

Fig. 1 Correlation between volumetric water content and bDH T EPITRINI,
electrical resistivity
SIS : (115, 2007, THERGFHTEAGIOLR, W2, Vol.60, No.4, pp. 34-39; Kosugi et al., 2009, A combined
penetrometer-moisture probe for surveying so il properties of natural hillslo pes, Vadose Zone Journal, Vol. 8, No. 1, pp. 52-63;
Yamakawa etal., 2010, Use of  a Combined Penetrometer -Moisture Probe to gether with Geophysi cal Methods to Survey
Hydrological Properties of a Natural Slope, Vadose Zone Journal, Vol. 9, No. 3, pp. 768-779.
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BERZILFTRIZETS 2013 FOMEREE
Snow Patches in Japanese Alps last before winter in 2013
OMARE EMX - LERZHREHEA)

XTI

LR I CORBEEBOFRE L LT, IFEKTIZOWTHRAZLTHL NI TS, bR
E TIRRBEFREE & 72 D IRk 28 e, & 2 CTREFEIE &S LT, BEESROEB ZH 60T L
F 9 LA TS, BRI K72 THAEMESHRES] (22O T, 2013 FOoMMEH 69
WL THETS.

HE T 2N E T, E RO B PR 0O K R 28 h B8 2 R L, BEOERD
EEZA - BEAER L TE 72, KBICRE SN ETEEOHGEOB N HER TS, £72
1960 FRR EDMEITHED Z LKL R E, FROBELZHOLNICT HITHIGELWERTH
L. —7, 1. JREPEIlE2E L EEICRE T2 2 213 L <, ZHREEREEOFERIC
F1nD, 2. MEORE TIEHBEROBWEICRDIGAENH Y, FROIEMHLBENMHEN T
D EWHENS L. FHROEBRBILIE L E BELDEMNKE L, Lzh > THEDFERIC
550, BEMIICRIATS THE) & LCIMIGLL 2V, JFROBEMAIZSH > CTix, [
CHERD, BEERIOKFEOENM O 5 Bl S5 EHE Yy MIXA2ERLSMX - HEEA R
AR TdHDH. F 2 TARIZETIE, 2013 45 10 A ICHIZEEN SR DR T EE2RE LT, 20
BEYy M OERLSMAHEER L.

ER oA X D ER T

HART VT AD S 6, 2R GEEHGIC L > TEAEESIEAHE SN TV D LK, F-FENTF
TET 2 ATREMED B 2 IR A 6 BRI, MU EZ TRIZ L CTRRD I A 7 TRIOR Y EH5EEZRE L,
COFEAHFE U, BRI 2500~3000m Th 5. FHR & D IEREN B L& T i 22
Broinwz b2 <. ERFEGETIIARWA, 262 L EME R PO (LIRICH » S o
[FEPENTHDLZ &, 1 DOFRENROTEEROT IV biRg LizZ & T, FHOm
SONLIE 2 FH YRR I IEREIZ 1:25000 MBI BICHEE 25 2 LN TE 7. Bigid 2013 42 10 A 7
HEM4HDO2HBTHS.

2013 FF O WP M TR LM

7T ATk, AL B EACT O R 50 S I REAE OFPHIC, 7LV 7 AT AL AR
TOHEENE- TV, Ry moIEn, KAHEOMIER, RAE, “(REER, MHE, S, 52
&, Higuchi and Tozawa (1971) DT H KT H R S TWRWILIRIZ 7045 L TV 2 iED,
B oA & ISR O FERSA LV IRFICE K5, EBUEMS RO 9 BT 1O WA Ay
HNFELmDHY, 2013 FFIIERHEIC HFIFE LY < oA LTz,

2013 2, HART VT AFRDAMENT Lo TEEM CEMRBZRHE SRR FER L7221 T,
EMEERO R KM Z R T oMM L7220, BIREMBICA e EEE Rt L 22 5.

Fig.1 East flank of Mt. Turugi Fig.2 East flank of Mt. Shirouma
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BEEEHICLIFEERTOEREAIE L
RIS R DEEFME~DIEAICET TR
Evaluation of color measuring on snow surface and
its application for assessment of volcanic—gas diffusion
OEZEMA(BELUX - BREHEL2—), EFTE(ELUKXER - BIEHELN),
BREH (BEWLKE - BIZHEL), MHEHL (FLUX - BERBEHEE 2 —)

[#3] b kHBEL BRILiiE 2 2% < ST kUPED 21%, Fex AWiox L CmuaEtEz 4 LTy
L. O, KUNEENZ X 5 KLU 2 DR EOZEA, SUIRGE ST S I AP
R — DI, ELOMASRERRRICK E 2B %2 RX T ARRER SV, ZORE% EHT
WCHRET S Z L1E, PR EBO TEETH L. AUFEORAERIE CH % L7 7" A 1L O HijR
AUy RUMEL T, BEMICBWTKIET ADEEEL BbN A2 HERmOEAIBIZES
NTCWD. AR TIE, BEEEOOKHE & MERDOSHN D, 25 LHEICET 5 kil
T A DYEHES K OBREEA A OHEE DS FTRED AT

[FE] 2013 4= 5 AISSZIHOHSRE « U > ROMEZIZEB T, KT A H O 55 b i
WAL (St 1) 25, 1) BUZIAA > T 100~540 m DT 9 Hif, 2) FFFEICIA D> T 180~465
m DT 8 M, FBELU3) M 570~680 m BiL7- 3 HLRICEBWT, BEERmOAEHN LT
AREL OB AT - 72, BIllZB W TEREAEFEZH WD Z LT, Lra*b*&RAaRICLHIHEELH
D&Y (Aa* (R, FkOBE), Ab* (3§, HOGE), AL* (BOE)) ZFhL7-. #FIE=sIc
FEbIFo - FHlEHE, AliE%, 10mL 2L 045 um OH T A7 L% — (GF) TAHL, Ak
fpfaA A4y (CI, NOy, SO%) 2447 nu~ 757 4—7T, GF OB Z2 840t
X BONEERET, TNENHE L. £/, GF RICHE SN -REYE OO HHIE L.
R & BE] St THIE L7-fEE R E O Aa*-Ab*HHBIX % Fig. 1 IZR7, TAEHAONGRED
ITUVHIS (St 1) CTERER L 72 FEE R I3 O HSIZ AR Aa*, BV Ab*E R L, fkfh,
DEOFEPIENT ENSnoTe. £z, BFMAITIE St 1 235 OFERES 200 m N 2 HS TERE DL
(LR SN, TOBRITIEBECIREL T\, —J7, mER X ORIy ARAME DO
BRI 59 Aa*, Ab*IXIFIE—EDEE R Lz, 2L, SMIIOEBSED TiiESE 5 1)
WCBWTHERNSEB L, KIUET ZAORENEIZHANZ KA TNDZ EE2R LTINS,

HO X BT OFER, SREIO ARE» DEICHK T HE—72 (2308 keV) 2 EN
7o, BRI O X MR S BB L OV GF oAb NGB LE L= 2 A, 408 X fiil
L AbMEDRNTIRWERIEN A B (Fig. 2). —F, MERE DA A Ul & A DOMIC
FEBERBERERA LN ST, 2D DOFERNG, KIUET A D ERS TH Db & O
PEH - W%, FMEEREO AVMENGFHMBATRETH D Z LB LN E o7

A TR ONTAEREZISH L, BEMICBT 2= RiBGBT — X ITEHAT 52 & T, L0 IRK
(D722 KIUENT A OPEBLH i EOMEIREICET A1EHREGL N TE 5. VE— MRV
UTHIREMAR D Z LT, B A7 OB KRR LR~ OB BB IS NS,

s)

Yellow 7 Z1800
h B
sl < 1600 y=248.63x-3.2107
5| @ East side Z 1400 | R?=0.7835
—{ A\ South West side 2
4 f | O South side £ 1200
« 3 %TT 3 1000
= -
3, ® : S 800
e z
0 —— £ 400
g
1 = 200
] £
2 . . . . S0
Blue 1 0 1 2 3 -2 6
Green Aa* > Red Blue Ab* > Yellow
Fig.1 The plot of Aa* vs. Ab* for each snow surface. Fig.2 The relationship between the X-ray

intensity of particle sulfer and the Ab* value
of the snow surface.
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BILY A FABREZEELERMKIZE TS TIEMEDEFEOZESF
Spatial distribution of soil microbial characteristics in a
cool—temperate deciduous forest in Takayama
OFEMBE, EMEF BHEX XKE#Z2 (BREX - REBEREHEL>S—)
OShinpei YOSHITAKE, Ayako YOSHITAKE, Yasuo IIMURA, Toshiyuki Ohtsuka (Gifu University,
River Basin Research Center)

1. Introduction
Heterotrophic microorganisms have an important role in nutrients cycling and soil formation through
the organic matter decomposition. Therefore, it is important to clarify the spatiotemporal variation in
quantitative and qualitative characteristics of soil microbial community and the factor(s) affecting
such spatiotemporal variation in considering the matter cycling. Takayama Field Station of Gifu
University has studied carbon cycling in a cool-temperate deciduous forest for long term and have
clarified that various ecological processes such as soil respiration showed significant spatiotemporal
variation. However, the information of soil microbial community is largely limited and especially, the
spatial variation of microbial characteristics and factors affecting it still remain unclear. Then, we
aimed to describe the spatial distribution of microbial characteristics and clarify the relationships

between spatial distribution and environmental factors.

2.  Materials and Methods

Our study site was cool-temperate deciduous bload-leaved L1

forest on the northwestern slope of Mt. Norikura, central -

Japan. The site was dominated by oak (Quercus crispula) : ::

and birch (Betula ermanii, B. Platyphylla) and the forest __,-_:: i P -
floor is covered with a dense dwarf bamboo (Sasa = T F e S
senaninsis) community. A permanent plot of 1 ha was set on i i -~

a west-facing slope and 100 subplots (each 10 m x 10 m) are AHH - i
distributed along five microtopographic type: ridge (30), = '_":.-'. E :E Iy ¥
northern slope (25), valley bottom (19), southern slope (19) 1 EHH .
and western slope (7) (Fig.1). Litter (L layer) and mineral nge Va::yobrﬁom k
soil (0-5 cm of A layer) samples were collected from 100 =" E;:ﬁ;"j;f N~

subquadrat on early May 2013. Some soil properties (e.g., Fig. 1 Topographic characteristics of study site.
water content, pH, NH,"—N, NO; N) were determined. Microbial respiration rate from mineral soil

sample was determined by open-flow method with infrared gas analyzer in laboratory condition.

3. Results, Discussion and future plan

Average value of microbial respiration rate per gram soil was significantly differed among five the
topographic type (one-way ANOVA, P < 0.01) and that in ridge (3.6+0.81 pg CO,—C g' h™') was
significantly higher than that in valley bottom (2.9£0.78 pg CO,—C g h™) (Tukey-Kramer test, P <
0.05). In this poster presentation, the effects of topography on microbial respiration rate will be
discussed based on the differences in environmental factors such as soil water content, litter amount,
and soil carbon and nitrogen contents. In addition, soil microbial biomass and community structure
will be determined for collected mineral soil samples by phospholipid fatty acid (PLFA) analysis in
near future and spatial distribution of microbial biomass, community structure, and respiration
activity (respiration rate per biomass) will be clarified.
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Plant ecophysiological research on the forest canopy photosynthesis.
OFE#MH (KEX - RIBEREHAREL2—), EEEM (BEX - CREY,
FHE (EZREMERN), kHE CEEARMARERE), FTHEE (BEXFE)

[IZU®HIiZ] WAOKEREO” =/ 1Y — (phenology) (%, ¥ DOEIKRKE & & O BB E
WD X o AR FNRREICA DR O —2TH D & & b1, BEigi/EiE RAAE O R 2 B A i
EEYO BT 2 AR, KRG AW TR A T = X L O & BT 5 AW FHIBIR Th
%o FE DAL & ARERDOMN I, KRR EAEBROA VZ—T7 2 — AL LTOMKREL FFO, it
APICEB SN TV D EERAERERD CO, 77 v 7 ABHIT — 2 REHZBE L THOLNLD LI
RolZ Eb BV, FAED CO, WL EDZFEH LT OFELENZRET 2 ikim S HIERER BEF7E Tl
& /AT 72> TN 2 (Falge etal. 2003) , Fifi A= O IE A FH E (GPP)
SARERIEN, 25 O ThH 5 ERERMAE R (NEP)

DZFFIEAL /R H— AT DN TR R F ARSI X B T

DD LN TNDHOD, DAL 1k X250 T

IFEmER I (LAD OFEEPRE SN TV DL REC

LEFHLTRY, 72& 21X GPP 2 T 2 EEEDLREN -

A PRI D LR BN A REE,  BERE OIS —FERE

(2B 2 RpZ2 IR A0 AR (2 B3 2 AR BRAR R P RO I X 2 1T &

F D HEA TV (Wilson et al. 2001 ; Muraoka et al. 2010)

[FLY A P TOMBEABER] @58 OIXHIESEELERK TELY1 ~ (TKY) ) IZ8
WT, IR CO, 77 v 7 ZDOWMRGFRIBLIA, BIARDO—WRAEERRIE, €7 /W XD RFNL
FENT 72 & OEAHIRBERH O C, MER (I XFZ, ZrhenN), KK (4T A 7%,
J VX)) RV EEEOEEAFARMRED 7 = /) a U —% 10 FE< I VT
oo ZILHDOWFIED —ERIIARA A 77— /L TD GPP DZEHIAAL-CHL B) 2 A H AR BE A TR
HINZT A Z LB Y (Muraokaetal. 2010), F 7=, ARARARE R O — HERE D WFZE AT ffAT &
HE LT, TRV E— o7 L ofa EAREZ | ~ORBICYH %5 L7 (Muracka
and Koizumi 2009 ; Muraoka et al. 2013), Z 4L 5 OMEFETIX, 7 X H A T L D FEREBIH] (Nagai et al.
2011 ; Saitoh etal. 2012) <C{EIZE D 43 YEAFME DO RERE72 5HHI FIE DB (Nodaetal. 2013) O K 5 Z2fF4EIC b
MO TE T, FIBTEX 10 FESOT — X ZREIHIT LT, - EH Tz / mno—0
THET NVORFRE L, ARERIKFBI THIET L~OBEANDOHENEZHED TN D,

[E=2V 700, BEHEH - FRIRRE~] 5 EHO 7 = ) n U—3EBREEON
BRAEFEN ZBFET D, LTo > THAEL Lo2d HIEE(LNAERRIEREIC b 72 6 T 22 % Tl
THDIT, I - ERE L~V COABAERBNRIES Y = /v U —I 2 RIT T 8% FZBRA I
TOMEHHTL 5, £ 2 CTHREE O ITALEE KT - &/ NEAFFEAk TOEF o827 v—7" (A
A, PEERSAL) EoFEAFZEE LT, TKY & TOEF TOEMERLFERIZCET L
(2011 4E), MEAREZE « TEREO A RAEFEICOWTIE, DEAEE & DEERIEME] okt L
TIRBELIZR R EZ L6972 R PR ISD (T, Chung, Muraoka etal. 2013) , 377245, 2°C
BREOKIRE EAIIEENMAs B ARELEEST 50T

[SEAREE ] XTI 228, H A2 OKEELMEIIRE

B 2 IR 2 FICER 2728 TR RETE )

WRBEE TN L e W ATBEME S B B,

SHRITEMEN & BAER, T U, HES

BN X DA A —1 v TT R ED 723 5,

TN BRERDAFRARRFE AR R AR A &

DEHIC TRBEEE T O EBREORBE] (2

HATX A0 EB 2 TNER 5780,
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Effects of experimental soil warming on the temperature sensitivity of soil
C0, fluxes in cool-temperate deciduous broad-leaved forests
O Namdin Noh, EMIE#, FHEE (HEX - REBEREMELL2—), DEREL, DHEE,
BiEf (UBEX - tAEYB I« —IL Kt 4—), FHEBE (KEX)

Global warming has the potential to impact on soil respiration (Rg), one of the major fluxes
in the global carbon cycle. The different responses of autotrophic (R,) and heterotrophic
(Ry) components of Rs to increasing temperature are expected to have significant
consequences for forest ecosystem carbon dynamics. Many studies have emphasized the
necessity for more reliable respiration model due to the complexity in the regulation of
respiration rates such as in acclimatization. Here we examined the effects of elevated
temperature on the respiration rates and their temperature sensitivities to provide the
empirical field evidence and respiration parameterization for accurate future prediction

of carbon dynamics to climate change.

The experiments were carried out in two cool-temperate deciduous broad—leaved mature
forests belonging to JaLTER sites, Takayama in central Japan (TKY, 36°08° N, 137°25 E)
and Tomakomai in Hokkaido island of northern Japan (TOEF, 42°40° N, 141°36° E). The
dominant tree species (Quercus crispula) and annual mean air temperature (6.5-6.6°C) are
similar between the sites. We combined artificial soil warming (+3°C in TKY and +4.7°C
in TOEF by installing heating cables into the soil) with trenching treatment in both sites
to assess how R, R, and Ry are affected by the treatment differently. The warming
treatments enhanced annual Ry by 10.0% (0.8 t C ha™ yr™") in TKY and 20.2% (1.43 t C ha™'
yr'!) in TOEF, respectively. Figure 1 shows the relationships between the respiration rates
and soil temperature with the Q,, values derived in control and warmed plots in TKY and
TOEF. The temperature sensitivities of Ry and R, acclimatized to the warming treatment
in both sites, while R, was not acclimatized. These responses of those variables to
experimental warming will be potentially useful for parameterizing and better

understanding carbon cycle to climate warming.

et < B

—.; (a) TKY °E’ (b) TOEF

e 5 R,-C,Q,=3.34 a 5 ——R-C.Q272

o RgW, Q,,=3.17 o Re-W, @, =2.46

2 4 --- RLCO=278 2 af --- RyC. Q=240

2 R, W, Q,=2.96 2 R,-W. Q=270

@ g « R,C,Q,=2.70 g b o R.C, Q,=3.21

% R,W Q,,;=2.39 . % P R-W, Q,=2.02

‘a /’ a

g 2T 2 8 2r

- e

@ B -

N N L el

s 17 ST et 5 | —=-

E - E - ¥

g £

Z 9 1 | 1 | z ol
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Soil temperature (°C) Soil temperature (°C)

Figure 1. Relationships between the respiration rates (soil, autotrophic and heterotrophic

respirations) and soil temperature in control and warmed plots in the cool-temperate deciduous

broad—leaved forests of (a) Takayama and (b) Tomakomai in Japan. Gray line indicates the warmed

treatment. Q,, value as a temperature sensitivity index was calculated by exponential curve

(R:ZEbTS, 010:6,10[7) .
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Carbon cycling and sequestration in a Japanese red pine forest
on lava flow of Mt. Fuji
OXFHRZ - HFEX (KREX - REERERAR L 42 —), RELEN - KAMNZ REX -8B
28, BERXEGREX - £HIEE)

B AbE ORISR ST BICKS L2 T I~ Y ARICEB W T, BB 2 F1E (biometric)
ISV RBBR O IR 21TV, ARERMAFER (NEP) OHEEEITo72, Z OFMITHRMHR
MOE2T—TF 97 A% AL FO—DTHY, 2000 FF0067 7 v 7 ABPBRITHLONATWND
(Mizoguchi et al. 2012), F &1L, 77~ Y HKWNIZ 1999 412 80m X 80m DKA SR Z7%E L
T (35" 27 N, 138 46’ E, 1,030 mas.l.), BfEE CTHFRZMGEL T\ D, ZOHMKIL, &Ll
DWE KN L > TN A EISH 100 FEBTITARNE L2 7 B~ ZIRART (KEEDS 2003), HIET
HHIF O 20%FE AN N U CIVE BEITIRIEFE L2, MIED 80%LL EixT B~
DL L TERY, MEARBIILY 3 INREEEIHFIET D, T DD 2000-2008 40D 9 4D
SEH) O — R AEER (NPP) 1% 7.3 £ 0.7 tC ha' year! Th o7z, BIADASA A~ 2NE LT
14 = 04tCha'year', ¥V #¥—/ApERL L T32 + 05tCha’ year'. CWD (fh3EAK) ApER &
LT0.8 + 02tCha’year' HfRAE R L LT 1.9(C ha' year' (Tanabe et al. 2003) {243 S4C
W% (Fig. 1), THEMERIT 2006-2007 40 4-12 A DA — £, 20 [HOBEHET ¥ >3 —% Tl
L, BEEGFET LN SEMO HHENREE 6.1 = 2.9tCha year! EHEE L7-, #EMIC X
% TR O 3R EOHEE O T DITIX SR B AV O T OMN R &4 HET HLERNH D,
AHFFETIE, IV H L7277 <Y OROMREOIRERTFEEZERECHEL, Bt TOTH~
Y DIRDOANA T~ ZDORED S | AFE- O T ERMER S OHEE 217 > 72, HROFER & O IR BRI
IEEIC AT Y R RE DS, ERIFREIX 1.9 £ 1.0tC ha' year! LHEE S, HEA
Y OO P EIT 42 £ 3.1 tC ha' year' EHEE SN2, ZH 5 OHEHE, biometric-based NEP
129 * 3.2tCha' year' & 720 (Fig. 1), #EBENKE < Aeotz, ZIUTEIC HIEIFE & ARIE:
W DETIVHEERRENRKENTZDTH D,

HU—7F 7 ZERNZHS < 2000-2008 4F D 9 4= @ Eddy covariance-based NEP O -3 {E
1% 3.88 tC ha year' Td > 7= (Mizoguchi et al. 2012), W& 13584 [F— IR O FH TIE ARV,
Tex OHEEMITH 25%/NEL oz,

Biometric- based NEP DA L L TIZ T
WA PER L AEROHETE ., AN BEHT S
KO RARBPEMED @ NGET T O, R
EEDBEFIERERDH Y | A% OKRFHRET
bbb, —FHT. ZOT I~V HITEET LI
FNE L, ARl 100 2% 88 2 5 AR IS B B o
59, @ NEP [XEFHRE LT KX
ETHY, BERRFY 7 & LTHRE
HZERHLNI o T2, SHICRIR S
RFET, EXx A A~ AT =N ETF TRl
THER CWD 72 EDIFAEM T — 2 b %<
LT D EN, WER EOZOT I~V o
IRFFEER DI TH D,

References
Mizoguchi et al. (2012) J For Res 17, 283-295

RBD (2003) FEETEREE 20, 43-54 Fig.1 Compartment model of carbon pools and fluxes in a pine forest.

Ohtsuka et al. (2013) Eco Res 28, 855-867 Squares Carbon pools, arrows carbon fluxes measured or estimated in this

Tanabe et al. (2003) J For Res 8, 247-252 study. Numbers Mean annual carbon fluxes and carbon budget (tC ha™
year™") of each carbon pool. Ohtsuka et al. (2013)
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BEEERTOREILEE : BE - SR - LERBEAOXEER
Ofikz, &HER EARAKH GURK - EEESRERtEE2—)
Interactive effects of snowmelt timing, warming, and soil disturbance on vegetative
development in a grassland community in a warming experiment
Ryo O. Suzuki, Ryuji Kanai, Daisuke Masaki (Sugadaira Montane Research Center,
University of Tsukuba)

H : MERIRRE(LICFE 5 BT O BHULIX, P OEBTHMICELE b2 b L, AEICEKRE
BhEz2 950, BEBALOERMIELE LT, A—T2 Fy 7PF ¥ 23— (OTC) & HWT=FEBRI
2 B ST DH, OTC 121X, K[URO ER- L EFT ORIz FRFICH SR LTLED
MERH D, 2 TAGEIE, BEHOE S RISHN T 2 A AF R {20 RIC, OTC &k
ELWHOMBEMAEDLE S Z LIk KR ER & RYEMITZENENoORE2 R T 5 55t
TR A TN LTz, SHIZ, TRENORITEEHILIC KL > TEI BT 2%, VL LA
BAEMZ D & THRIELT,
Fik s ERIE, HWERKFEERRERE X —OERECTITo70, BEREOVZIE 11 A
T, BRI 4 AP THs, ZOMMBEL LTHEEZEL WD, FHEANIC Imx 1m Ol
ML FEBRIX, KX, BREXZ & S AT T OKE L, S DICKLBX O 255 O i 2 N 2
fL L L7z, B EERXIZIE, @S 2m OFEP SRV T 28 BT Zen7RigIC Lz
Open top chamber(OTC)Z X & L7z, BREXIL, EEICXNOER T THITTZH LRI, A
AT ZBRE Lz, AREKIE, BRI LRE BITOROVARDIRIEICR 572, FEREKANORE
EE, ik Im OKIBEFTLER LTz, Fo, FRTEZ O HBREYFHE, L2 1 B 1
7 ARG CRigk L7z, S5, M EEHEM ANA A~ ARRKERD 9 HIT, BEBRXANORY H
AT STHOERY L, I EICEELHIE L,
FER - R & R THEB X ik, AR Z2@ L OB 12CRBRE» -T2, -, RT
AT OFEHVRIZ ) 30em K< | FEBRXANO A TOERMFEIT 72 B, 16—26 HE2 o7, %k
EREBEEE VL, IRBAEE DN E @D o Tz, — T BREXIIXRX LY B BERELEICL 2D
HF, MBI, WX CIRIER U CTHERE L7z, 9 H TONA A~ A FEEUTIRIELX A
Bbmnole, TEEELODRIL, & ORI T b FEE - P - A A~ 2 & BRI S H iz,
F 72 AL LRI - BRELBLICZ BAER ST S vz,
BEL L HIRELLER A N Z 72 2 LT X0 | REERELALEE S IREEAL - BRE LB AEA A &
Nioe FHAERELBIRTART S W72 HERED R, BB EERXODREFTHIHTIE R0,
T, REBFIZRIBICS O TRRD D 5 72 DITHE A%
B NE S 72 DA, RHHRELIC X o THE AR A il
INDE, S OITHEAEREIZEEREA D> T2,
AR - <L K o THEAE DI S 72 R T,
IRBEAL DS TPRE 2B Wy, < ELE 3%
TR B ARRE A CIIRRB (L o BN TR IR
TL D AREENH 5,

R E VR ER Y ¥ —NORJFICHRE Lz
TR A
Open top chamber used in this study
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Heterogeneity of Soil Respiration in an Old-Growth Beech-Oak Forest, Central

Japan.

Vilanee Suchewaboripont, Yasuo limura, Ma Qian, Shinpei Yoshitake, Toshiyuki

Ohtsuka
*1 Institute for Basin Ecosystem Studies, Gifu University

Introduction

Soil respiration (SR) in a forest ecosystem is a large carbon source releasing CO, back to
atmosphere which depend on environmental factors: soil temperature (T;), soil water content
(SWCQC), etc. Old-growth forest is considered as a climax stage of forest succession. Its unique
characteristics are the forest structure explained using an inverse-J shape age and size pattern,
and a large gap that may lead to vary microenvironment on the forest floor resulting on varies
CO; efflux from SR. Therefore, this work aims to study heterogeneity in SR using soda-lime
method in 1-ha old-growth beech-oak forest at Ohshirakawa. Many environmental factors

relating to SR were also studied.
Study site and Methodology

The study plot was located in more than 350-year-old beech-
oak forest at Ohshirakawa, Gifu. A plot of sized 100x100 m?
was dominated by Fagus crenata and Quercus mongolica var.
crispula. The understory was crowned by dwarf bamboo (Sasa
kurilensis).

SR was measured in total 100 chambers using soda lime
technique every month during the growing season (June 2012
to November 2012). The algorithm and calculation was
assimilated to Keith and Wong'. Environmental factors
including T, SWC, litter weight, soil compaction (SC), Sasa
density and basal area were also observed. Daily Ty and SWC
in each chamber during growing season were estimated from
data at experiment days and the continuous Tsmonitoring in
forest.

The relationship between SR rate and environmental factors
was tested using Pearman Correlation and Multiple Regression
Analysis.

Result and Discussion

SR was positively correlated with T, (Fig. 1) but negatively
related to SWC (Fig. 2) and SC. Multiple regression analysis
using stepwise method clarified the relationship as following
equations: SR=0.106T+0.026SWC-0.025SC-0.51 (R*=0.232,
N=482). We used this equation to estimate daily SR during
growing season (184 days). Total SR ranged from 209.5 to
402.9 g C m” which clearly varied in 1-ha study site (Fig. 3).
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Fig. 1 Positive correlation between SR and T,.
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Fig. 2 Negative correlation between SR and SWC.

Fig. 3 Variation of total SR during growing season.

'Keith H and Wong SC. 2006. Measurement of soil CO, efflux using soda lime absorption: both quantitative and

reliable. Soil Biology & Biochemistry 38: 1121-1131.
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The contribution of coarse woody debris to DOC flux in an old-growth

forest on the east slope of Mount Hakusan

Qian Ma 1, Yasuo Iimura !, Vilanee Suchewaboripont !, Shinpei Yoshitake !, Toshiyuki Ohtsuka?
1. River Basin Research Center, Gifu University

INTRODUCTION

Coarse woody debris (CWD) is a significant component of
forest ecosystems, often accounting for 7% to 20% of the total
forest carbon(C) in mature forests (Harmon et al., 1990;
Delaney et al.,, 1998; Alberti et al., 2008). It affects soil
cycling through the dissolution of organic C (Spears et al.,
2003; Hafner and Groffman, 2005). Accurate estimates of
CWD quantity and quality is crucial for the assessment of the
multiple functions of CWD in forest ecosystems. DOC’s
crucial function in the belowground carbon cycle is also being
recognized ( Jandl and Sollins, 1997 ; Moore, 1997).
Numerous studies have shown that the largest increase in the
flux of DOM occurs when percolating water passes through
the forest floor ( McDowell and Likens, 1988; Qualls et al.,
1991;Currie et al., 1996;Michalzik et al., 2001).This research
is to estimate CWD quantity and quality and explore whether
leaching DOC from CWD may strongly effect the soil carbon
sequestration.

MATERIALS AND METHODS

The study area is located in the Hakusan National Park
around the area of Ohshirakawa river basin. The fixed-area
sampling method (study plot was divided into 100 plots of
sized 10x10 m?) was used for the quantification of volume of
aboveground CWD. We measured the length plus two
diameters of each piece of CWD in lha plot, distributed it for
different decay classes from I to IV under visible conditions,
and mapped them. Throughfall was collected using a
precipitation collector in nineteen replicates. Stemflow was
collected by stemflow collection bin, set in different kinds of
DBH of two dominated tree species. In each litter and CWD
leachate plot, a zero-tension lysimeter was placed in the center
just below, and in contact with, the litter layer and the log. The
leached solution samples from CWD, with 500mL throughfall
irrigated CWD within 2 minutes. The concentrations of DOC
in solution were determined using a total organic carbon
analyzer (TOC-V, Shimadzu, Japan).Solution pH and EC were
determined with a glass electrode.

RESULTS AND DISCUSSION

From this study the CWD map was made in lha plot and
biomass of CWD was estimated for 30.3 Mg C ha™, accord
with biomass of logs in the coniferous old-growth forest range
16-38 Mg C ha™' (Harmon et al., 1986), which is equivalent to
11% of the living wood biomass, distributed in 355 pieces
with a total volume of 75.8 m*ha™ . The area covered of CWD
was 602.5 m? ha'. It is an important C pool and cannot be
ignored. In our study the carbon distribution almost in decay
classII and decay classIlloccupied 81% of the total carbon in
CWD.

DOC concentration from litter and CWD is much higher
than from precipitation, throughfall and stemflow (small
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DBH), while DOC concentration from litter, different decay
classes and stemflow(large DBH) didn’t show significant
difference. The results of our study clearly demonstrate the
effect that litter and CWD have on DOC concentration of
throughfall percolating through them, showing that CWD has
a same effect on solution carbon with litter. Concentrations of
DOC in litter leachate range from 0.9 to 7 mM, for temperate
forests (McDowell et al. 1998; Fitzhugh et al. 2001; Solinger
et al. 2001; and see reviews by Michalzik et al. 2001, and Neff
and Asner 2001). The concentrations from our study in CWD
and litter leachate were within these values.

The DOC concentration in precipitation is similar with
other temperate forests (Edmonds et al. 1995 and Inagaki et al.
1995) ,while DOC concentration in throughfall was lower than
concentration range in throughfall of temperate forests (DOC
concentrations for 3-35 mg C L), (Michalzik et al. 2001),
maybe attributable to the different structure of the vegetation
canopy(Guo et al. 2005).

The concentration of DOC in stemflow at the study site was
lower than mean DOC concentrations in the stemflow of
forests in temperate and cold climates (23-356 mg C
L' ,Hinton et al. 1998), probably because of different forest
structure, climatic conditions and different bark morphology
(Inagaki et al. 1995)(Fig.1).

Mean wood density apparently decreased from decay class
1 to IV, while the DOC concentration from decay class Il is
higher than decay classlIl, probably because decay class I has
decayed barks while decay class Il without any barks on the
surface . From the relationship between DOC concentrations
and mean wood density of different decay classes of CWD
(Fig.2) when we know the density of CWD we can estimate
leaching DOC concentration from it. Leaching of DOC from
CWD would be expected to contribute to the pool of soil
organic matter (SOM) below it, and some fieldwork has
shown a higher concentration of humic acids beneath CWD
than in soil without CWD in British Columbia (Klinka et al.
1995). Our study site due to a large mass of CWD,
contributions over a large time scale will be significant.
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Fig. 2: The relationship
between doc concentration
and CWD density.

Fig. 1: Mean DOC concentration in
three months from precipitation,
throughfall, stemflow(different tree
species and DBH), litter and
different CWD decay classes. The
bars showed standard deviations.
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Research that forest composition of Okaya City using super high resolution
aerial photography

O/NM#HBEEE, MBEEANEMNX - RFH), FAR-—B(REEMEREGEV S )

IHR - BB

HAOELIZABRENL < MEBMETHE THD Z &5, IUERECHT D Zo L
FBRFELST VR TICH D, D10 FHAROH T 2 ZHAIEHE & FHEINIC T 272012,
OB D PRSI DO RE 31T K 2 IS 7 M 23R D STV D, Lo L, ZhEm 2k
MEEA 2 L FEAR TR 722 B RIE H Cd 2 BEfF O MR E R T — X ITER SN T b BHHE IE/EE
DARFTZTHDHTD, FEMEIIRIT D, £70. AN X D)IRHPEAOHRMKIAEITZEM ., 571 D1E )
SHEETH B, FO LS RBROF, BFHEORBL LT ET— ey JEIFOFIANRE
Zbhb, LiEE x, AR IS & L CE BEMREEMZETEEZFIR L, Bt & 558
119 2 LT, MATREOFRMEREZET L L2 ANE Lz,

O AfFsEH .

ARAFFETIE, WA TR 26 S & U7, BRI IE, #iRA R OMZEN SRR
KEE AR - SERMSREICEN TR~ BV B2 GFiCh 5, R LIEMESTE L, 2
I 10cm @ 4 32 REBRCTH 5, BIEMRITIL, AV EERBAER L, ZhEiftE e st
NAR—2GHEATH Z LT, BigE 12 7 T ACHE LIz, BB LT, &7 7 ATHE
RRFER A > b & EEVEZIC 10 EFTRLE S5 2 & T, BEARGE Lz, Z0%, Mm%, X
S, BIHSE T — 2 D 3 SDF — 2 i L, &85 LT,

MAER - B8

LRl BT BAR—AGEEToT2E 2 A, BIRKEE 83% & ks EE ORI 5 23R &
Wi, 7H~> JREER, &/ FITBNTIEL, O8I D 2 &7 HEE 100% &0 9 EiksE O
RN DTz, BB & ARG, B T — 7 O 2 {772 2 A, Th~Y
S TS FHER CIUAEERIC b ) FICEE > TR S W SR d o7, 77,
BLHEEAS « APHEEG TIXY U 7 O RBEARBFELE L T2 U 7 A3, BRI S LTV R0
STeFlb AL, BRSEEGEZFIAT 5 Z & THEROX SR I Y b EOZRMRI 2 I
HRT A LM TX, LAL, BV BAR—25E W Z LT, BEOEOE A 5
FICADEINTLE ORBEL AL, ZiUd, B 7 B _— A NG b 217 9 BRIT,
FHEFINSRFIRERHZ L TCLEI DO TH D, £70, SHEIOERNL, O T BMEI ) A X
ThoHEMRRTE D20, BRESEHXZERT BB ETILE TRV EEB X O, 5%
X, OSRNG0 GBI X 3 X OEMZIT> T,

F72. AENEE 7 T ADOKEERIERA > b 10 EFT THEE L7228, BA > NEBRD R T-7
W, BT EOBME RS ZENEE LT, TORD, SRITHRET DRERIERA » Mk
oL, KV FEMIZRRE EREEZ 1T > T <,

F—1 FEREERER

EARREHE 83.33%
Kappa 1%t 0.8194

63



2 ODHBEEBRT—2 ZRAVETRERERTO L MHEE DR

Analysis of land covers by two satellite image of Chiba Prefecture Futtsu
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Estimation of biomass using aerial photographs and LiDAR data in Okaya
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Tree heights of rest sites used by Japanese dormouse
(Glirulus japonics) and small Japanese field mouse (Apodemus

argenteus)
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Comparison and verification of forest classification map using high
resolution satellite data
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Monitoring of leaf unfolding using MODSI data in Gifu Prefecture
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The incidence of bamboo disease “Witch’ s broom” in Gifu Prefecture
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JEOMEITL UL (I~7 TEHl, 1 I133IEE L, 7I3IELIFEACOMMBRHEL T D) - flid
IZOWTHRBIC LD HEER ZhoTo, 2D OHERHET THIHROREREZK T A K1 (NPOIL
Nkk &K DOEESFHIER) ([T T2, TR E A7 (Bl - W) - i) (2 oWTHHEE
EBIhoT,

3. MRLBZR
AL 2 FEHE L 72 90 T D 9 BIIE 2 MERS L 2RI 39 WA T  BIRDFIERIT [43% ) &
70 (Figl, KRRIZENTE T > 7 ZAWOFIE 2R Uiz, HETABIOIIERICA S & Ik
Bifind 163%) icbm<, WNTFR&AM 150%) &7, @ilmiad [22%) L& bikno7z,
BRIGHUNT I D0 o TAEDIN TR 5 7 O B 7 BN LS S8E s 1T ds B te aa T AR & |
DN A2 T 6D, PfENNCA S & 2 T~ 4/ (Phyllostachys bambusoides) « £V 7
727 (Phyllostachys pubescens) - /~F 2 (Phyllostachys nigra) @ 3 f&, 81X 2 4/ (Pleioblastus
simonii) @ 1 NGRS e, 2D bR E T EE VY UF I ORIERIT~ LT [70%). TV
YOF 0% &7xole, IRBIT VIO Z 722D EFIE LTZRIT T4) THY GEER
EL, BUR LIRS 272 DT RN < 2 ERREEZR L) | FIE L TV RUVTRREE 12.7)
Tholz (RRXAEMNL L, BELZSOBERLIZMITIZEAERN L), s TT 7R
Wi & FIE LTRSS~ #7 Th D IR T D LA~ULIRFIE L T RWIIHRE D v &
2 RS TR BTz,
G SCHR : FEAEERE « AR PR - 25 BIHE - AR -
BHA KL - HEHEZ (2008
2 FEFR BRI X B V6 A ROV RO
ik
RAARB IS 13 1 151—160

Fig 1 Incidence rate of witch’s broom in Gifu prefecture
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—KBRE SRV T F—LBROYER—+EET—
Hexapod basal splits inferred from comparative embryology

and transcriptome analysis
OHTHAEE—H}, EEFXM, BAE TDEHE HEX - EFaRERtV4—)
BHELET (BEKFE - B2

N ABOBHRE) Z2EWEDO 715% %2 50 %, RO SREICECEYRFCHL, Lol
BH6, ZOEMKEER S 76 L ANHBEOZHENMOEH B L TiE, £ Db b
53, averyRiFEolBEonkhnwEEThs,

NI OERZMICB D 2 FERMA I THARRE, Ths, A7 LT H, PELY
H. a4 H,. A>/ IH, YIHLAAHEBERED 6 ZMHETH 2, 2D 6 KD RIEIR,
ThbbENHB ORI L TOFERVPEE LR VEETH S, Willi HENNIG (1953) (1
0 TWHEE Mg 274, DSHBE=NFE (=XEH (=2~7> 2 H+PELY
H) +aasH) +458 (=42 SHHWEEER (= S H-A8EARE) ) ] 820
LD E VIS ZITIANSGNTETRE DD, WMEDT T RN (e.g, LUAN et al.
2005) E RO, FLIATLEREY: (Kocr 1998) ®ii4Y% (KUKALOVA-PECK 1987) (X
WHEEH O BRI ISR 2 3T D 1P Tw 5,

750V R T VOREEICECE T Y v LR SO ERIZ,. 2D XS RERRHIBER
DEFRIC BV TRVICHZR T 2 TH A ), Bebix, THABRRE, & 5 HEBXU 10 &
HOABERBIZOWT, HBFREFNRN Z21T>CTE 7, ZOE, feko TASHE— /5
B A7 0 b3, BEICE2H7-AHBEORMANS AT L28EHT I ENTEL,

9, WHHE 3 HOME—DIGIRETVE CTH 2 NHHITTZR Z 5 llIC iR L 7, Z D%, h~
TYAYHEFELACHONHEHNRFICHFEE TRET 7V TRRENED, 2L HDZ
TUIHRD THEA 5 Z EDH S 2% 5 72 (e.g., FUKUI & MACHIDA 2010; SEKIYA & MACHIDA 2011;
TOMIZUKA & MACHIDA 2012) , § %&b b, WHIIIWNHHOBAIREE EHFET 22 LI1XT
9. NHEBEOHRMMEIIRMEZR) 2 Licn s, —J, WHEIOBE MG CEMT 20~ 7
YAVHEMELVHDP S R REHORRIHMEL I S I3 N5,

iz Bild, NHEO T 6 RHEHOMIKEDO I 21770 > TE 7, ZORE, NHE D FER
it MDA E X ORI & R [ O BERE 732 DME(LIVZSEDSH & 2 ICHAET 5 2 & 2 HL
WL~ (e.g., MACHIDA et al. 1994; MASUMOTO & MACHIDA 2006; FUKUI & MACHIDA 2006; SEKIYA &
MACHIDA 2009; TOMIZUKA & MACHIDA, in prep.) o Z4UIHED & Firc /SO B A S A
T o [NF=RREH (=<7 L H+FELVH) + (Ao HAAEH (=427 2
H+XWHESE (= S H+ABERE) ) ) ] 28 L7, J2itdb> T, BHINANGE
BB LUOBRED T RMBEN D XF T 2 IR (=h~7> 2 H+asvH) BFERAIINT
3% (e.g., MACHIDA 2006, 2012) ,

WEAEDMFZE IS TN Lz, KBIELN 20 2270 7 b — A EHTIC X ) EHEE O E W /SHBED
AR EZ HIETHEBE 7Y = 7 b, IKITE T1000 B 7227 ) 7 b —2aiifh7my
x 7 b 1K Insect Transcriptome Evolution; (http:/1kite.wikispaces.com/) IZFA7z % X 2 7 HFZEil
MELTEMLTE %, BIfE, IKITE OH—HOERIPEE D >odH 5, ZHIRANHESHD
REDPLREBEMZILET20DTH S, 2T, NHEHDOIETZI L, A%k 23 FE
OB O E FERRICHI >N, BB OB W RIS, SN O SR D 7 7%
SATLEBRDIDBLDEELD,
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EHARELEEEES OO ¢ (BEE)
—SFREOERRM - TSIV F TS VOBEE—
Polyneopteran comparative embryologyical project (Insecta):

Reconstruction of phylogeny and groundplan of Polyneoptera
OFKIEA, BTHAE—M REXK-EFaRERtU4—), RIBEER, BEAKE, ETHEX,
Apisit Thipaksorn (JUKXK - £dpIRtE), WL (@) T CEEMEREREE), NREH (18

BAEWBER - AXIEME)

B oI 2EWRED 75% 2 5D 5K BER L TWIEMRETH DN, D 98% (FAME R
HICRTA2HMETHY  BRIEOHMIC L > CHMEIIREEE R /V—TTh b, ZDOHH
M [ZHmE ("o X H, X7 VEARE1LEH) + {(¥EFHE (W ALVERESH) +%4%
KR (FavBHARE9IR) ] ©9b, ZHMEIT, FrilEOBERN oI EER R L,
FEORIFRCRFENDOBRICE > THO TEETH D, Lo LAaRNL, ZHMEOKEITE
HRICBEREMICE S, L bREFENSHEMRISHS, T7b bl TRV, BOXR
FEAYERR IO CIREECa 2 o RIFGE 6T, 20 L EOBHARG DAL T D,

PREGR AT 7 e —F1E, 1) JEREEEBGRRSC 2) IRRAEMI ORI A 55 Rz Mt L.
) BHDIT TV RTT Al L THA D HERREA I TE 58T, MKREMOEmIZ
BWT, BOTHNTHD, IEDZ L2 E 2, Foxld, ZHBEDO VT 70 R7ITR0mIKHR
MOFBRANZ B E LT, SHMEOWBRESE T e Y =7 M af{To> CTE -, AENE. HLIZ
SINTE729 BICHT 2 AL R EHET 5,

1. NI AV HORRFRILE

AN AV HIX, SHIREN TORBFLENE E 5202 Tldze < | I ERTE
FERERE L OFRPIEHRINDLZ L bd D,

AHIZ, 1) JiFIEO—xt oML R RO A L DM, 2) & EORETEREZ &b 72
o PEEWR) O ERRR, 3) MIIEE THE Lz LIIENICHET 5 T Ot
BN TH D Z R EBRP NI, KEEF2DT, FEENRRRMICER NS TR
B ORFEAER, 2 L CTIRMBINIENICHEE L TRAER ] ORENMRR & PR Xh, Fi¥%
HHT LR L OFRD R STV e (e, HEYMONS, 1895; Al - Zj#, 1983), L
L. AEIOBRFIC L VEEREN R S, FFI2, RBIZHBEOBEARIREEE L BEEND
1) £3) ZRAETDHLEVIBLANS, REANZHWHETHD Z LRI NT,

2. a7 LV BHESH T AXHOEKBER

a7 hvAiF, BARZ G0 PR A EE IR S 0T 5, B R T AAXREIE, 77U K
BEpa i /oA L, 2002 4EICH H & L CRidi sz,

i E X, 1) SRR IRRRARAN TR, 2) IRIZIRETZ AR & PN 72 23 B IR i~ = 3) f#
E LTI NIC IR < Batk., 4) JROREAEERCZE « fLEE 72 & ORHE O — BN 580 bl
P s AR SN 7 B ) B O FAf% IR < XFFE AL, UCHIFUNE & MACHIDA (2005) (&ifi H 72> 5 72
%7 L— RiZ%F L C“Chimaeraptera” (B & O&4HE 5 272,

3. A~=*%VE, IXT7VAH, a7V HOERER

D 3 BT E U CHORRMENIAE S RO LD M (e.9., KRISTENSEN, 1991) . HHN D R#T
BRI 7 ) BOZUMEICE L CERNDESE » TV, AEl, IRIEA OB %8 L 7= iRl o
M & OZALO A HEZJHAN TEAMIC R L2/ R . T5 7 U BHOZ RS, N O RHEIRANE
DIV, FEMLERE & 2 2,

4, P2 AeHFLVE, a7 VERFE., T+ 7B OEGBR

SO I 70 O THHE SR CRMFINBE B R SNDLI V2 A YAV A TH DN, ZH
WEUC B A 2RO BRSO EM RN EORB ARG L TWD Z EBRH LN oTo, — 7,
a7 UE RFHESTFT7UEIT, NOBRBESCIEEORMOLFE R ENL, WENGR S
27 L— K Eukinolabia 2338 55, Zihh 3 Bid, JEEC., MMERRICINGR &t 5 7= D ZEiE
ThHDHINM e & ORI A A G, ZHUCER LRRTFEmEITo7c & 2A, Va X s
LAyt (a7 UE RXFH+TTT7UH) L0 RFRGERNE DTz, FEIZE T -ITHA S,
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i AICEITHaLVBEDSENE
Diversity of Diplura in Central Japan
OMAE MEK-EEERERtEV4—), Robert T Allen (The Academy of Natural
Sciences of Drexel University), BTHZE—E AKX - ETEREBtE 42 —)

a4 H (Diplura) (¥ =2 . idiH (Rhabdura) & %I a2 A #iH (Dicellurata) @ i
H672n, BEAEEEONEE (REORBE) Tho, MEWIRIZEIRIRO BV Eifilif %
bhH, FHaLVHBIZREIIXORROEVNREFH A, Y 2 AVl HIZRRBICBED
NI EMATHWD (Figl) . A GIE 800 FELL EXHME I N T WD, BHALBIT T A
HAnﬁEIﬂJIES@ NYPIarvEA 2B 2B 7T ERAMONLEOHTHD, HA

B2 a L BOSEFEIMIEIL 1900 FRFTFOA # U7 AWFIEE Silvestri 12X BR BN
kmﬁ($m AL - B - BNfETR F) TOMFSE (Silvestri 1928, 1931) L2 Thiu T\
W, IAVHIFRE UL BAS LB THL X =FHONELAVEH, AT v AVEERS £
F o @EEERSD Z ENLEBNRETH D = L, MEREOREES 205, Hfh, AR,
FEOYHE & o T2 SRR R S %E&ﬂﬁ@ﬁﬁ#w%&ﬂfméﬁém%@%@ STH 5,
ZITHEDLIZ, AARICEIT 2L AHEOMBY], Z0ZEEOIEZBENE LT ATEHOD

YRR & BRAG LTz,

INETIZ, HEDIZEZBEBIOEZ S OEFNL OEARMIZED . 1 & 1 FF 20 &5
120 Vo T NE/B/T, HONEZT T ANE T LT — MEREER L. AFBEAREO
EMRE L THRIEZITo7, BEFFEIZOWTIE, ZhE TRy FRICL MO TV ol
DATERICH I 2T — 2 2 Mz, FEHEOSABIEL BiE L TFEZ2ED T D, £72. 2

TICEE R EWEMAR, ABHR, WL, RARTLSE, S REAMN, §#ERFETHR
WlgE, L BRECE TR, Rl RSR T, R oS AN ENENRTEME (5 b=
LUHHR, NI asviif:l) BERSN. BIEINLOREHEED TV D,

IAVEIZINET, @ECEBVROSINRKDO Y ¥ —72 It ARLTWDL EEZLN
T&lzy LOLAERL, HELDOWEET, VX —EBoM N GEHCETBWORINGRE., Zh
FTEZONTERU RICEREARREICARE L TWAZ ERHALMNE o TE T, Krlz, B%
WL R EATZE (& HICES 2000 A— AL »HELNE 5 R, dbk
PR OISR (FEE 1600-1800 A — kL) b O ALK H 5 Haplocampa J& D —FE T
& D ATReMED m < L FEFITHLBRIR VY,

ARBEETIH, 29 LEEHICET I 2 LAVHICOWTHEE TOMRAEZE LD L L LI
FRER LT 12 iézA/Em_owTﬁiﬁé

Fig. 1: Tow suborders of Diplura.
A: Dicellurata, B: Rhabdura.
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CAaXEFLVERE  HBRREENMNSOT TA—F
Zoraptera Problem: Comparative Embryological Approach
OETi#KR GRKEKER - £@mIRE), ETHRE—GEKX - £HRE)

(5
VaXe AV EIL, BV - lEAHE A OISO T D IERE RO TH D, BIAH ORK
FHINLE-S T DOV TR, F A HE S < DB RE LI L0 1 RN 23 72 Shu, T
Tlicve 7 YVE, YeT7UH+IXTIVH, @#E (=~ VH+IXFT7UH+u T UH),
NYIAVEH, AUFTH, vaT VERXFEREOSHMEO I, I LITIX, MEImE, %
R+ B L W o RISk A R SN —T L BB R SN TE 2, 2T, ity 2 X
E 7 AV HDORRFIIMESITREE LRV E NI TIIERL, YaXe FAVH, &I
HED 75 v R T L OBBNAR T THDHZ E2ERL TS,

9 LERMEFRRIBEND [V 2 e AV H 2R EELFRIC & D X 5 IZBRT & )y
IZOWTiE, BRARRZFICBIT 2R ORERHO—D2THD L SN, Va XA vMEE T
NTWA, 20 LX5 MBI L, SEEDEREO TSy RS 28T 5 L CIEFICEL
PEHFE B T 7 a —F1E, RFRERORBE S5 L TREEWT 5.

ZZ T, ABFFETIE, 2 —F VY2 Ak 7 L3 Zorotypus caudelli Karny Z A7k & L T340
BROFMZHO ML, thoBRRFHE ORI LY . P2 X F AV BB X OHWEO 77
U RT T OBBEEZITV., RBICET 25 FEm e BT 2 2B LT,

[FER - &%)
AWFFEIZ LD a—FT NP2 X 7 A OINN LR E TORABREOFEHNA LN E /o7, 2
—T N a R S ATOMFEEIL, 1) B —xtOIFM & & 288, 2) —xt o &l s sk o F
BN X DIRIEAL, 3) RiITEEMNIN & Wilis U 7= 48/ N e iR, 4) JIZRIE CTO R E L O E,
5) JIFEN~DFATRENC X DIRDIEFAA R, 6) MO FIEHD s % £ 5 KB IR L, 7) 48
E s HEENEIZ NS TIER SN D FEF ICE RARIIEIC &L » THRISIF b h b

Va Ab AV EOREFERINEICET ARHCRE RMEE LT, RE N LHE, EE
DOELBLIZRT D000 D, AT IREICHE LT & 2 A S & HERTmE T 2 /e 38
EFHFEDOH D Z E RPN o1, SHWETIE, 1) —xtOEMilasE EEm oM A1z &
> TEU/NRIRS NG OB T IZIER S 4L, 2) IITIRER ISR > THE L&, FITBE)
(2 & o TIRENICIEAGATe, ZAUCK L, MEFRECIE, 1) Mo i/ Edic k- T/ R
IRASIRRE T DA VT IR S 4L, 2) £ D%, MITIRENIC D> THE LR b ihAIAAL T
W<, S DHICHIKRIG 2 KT T2 & 2 A, T OUEFTIEORA LRI HBE SR ONEETH D
AT T2 Z LBy ote, T7bh, ¥EFHBEO FiL O EFRR SIS ERET
BV, —F, ZHPETRD b D LRROBATFHIFEIL. REFEOBEGIREE & BfFET 500
HHThD, Tobb, YN SN DMEIZRRL2 DD, ¥ a X LAY HORENME
TOBREIL, ZHME CHRICH N XA T THDH, ZOZ e, PaXbe FAVHEHLS
HMEICET D Z ENTRBEND,

IR Z OREMERN S P a X e FAVENRSHBE TH L Z E M R INT-720 K
WCEFMEOWNTNDO R LB TH DN OV TR EITo72, TORE, a7 VE RFHE
FF 7 HEEL D7 L— RTHh% Eukinolabia & 2= Xt & L3 B ORI EEEZEVELLS
DOHDHIERHELMNEoTe, Va2 A X AV BITFEMICIER S D £ KD, INEm o —%t
DI & W D B RS E TR Eh, a7 Ve FXA LT F 7R EEAET D, Va e s
LAVB, FFT7VE, vaT7 UE RFHOBTEY A 7 RICHE S, bIESICR X 5 IS
E IR OFLRLIE A, EOBREICHE B L THEIEMEBIC O W TRRFEN#ER 2 To72 8 2 A, Va
ReFuyA+ a7 VERXA+TF73H) L0 RRIGRASE N,
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HAEOLBRREF-—BENORMENBEELZBELT—
Phylogenetic reconstruction of dictyopteran |ineages
from the comparative embryological evidence
OFEHME AKX - £4nIR18), Apisit THIPAKSORN (Ui K - A£fIRtE), MWIBEER (FUEX -
EMIRE), BTHE—B (REX - EFfraEERE 42—)

BHBEIIEBMHEOB LE 15%% 5D 5 KEREZRT -8 TH L, TORBIED 98%% 5
DD HIEEIL, BHRE A MBS ETRERD =T TH Y | HHE O 0 ORI I E
BHET ANy ZARIR T U AL 28T 11 B O SN 58I, HillEs &5 0N
BRAEORMEL 2 BT D5 L CEER VT ThH D,
LU, ZHE 11 B OBEBRICE L TIX I E T20 282 2SN S, #Eimis

EFE > TV (Klass, 2009), ZOHTH, 27 VH, a7 VEZLTH~FYH. 3 BIX
IREFREREEZZIET L L0006, ﬁiﬁ&bfi&w%m,ﬁfﬁ<$ﬁ#ﬁﬁ§%én
TW% (e.g, Ktistensen, 1991), L2»L722N6, a7 UH, Z~xVUH, fHOBERKEMETE
oAb —F, T, a7 VEEIXFTIVHONREELT, X7 IVHERT U HEZHL
\Z”Blattodea” & VYD v —7 & L TCHfET 2EHMICH D, T720bax 7Y BICE L TIEH R
‘l‘iﬁi‘bif EiEim S b, X 5IT, Blattodea N, F7-ME#ES BNOEGZERIZa 202

SYEEe: w%ﬁf Ehzik=Tha %Lf@%%?m%ﬁi§<@%#mé&%ﬁa%ﬁbfwé
*@io&+ﬁ?m%ﬁ IBWCIE EBRRFED T T 7 v K7 T OFEEEH A RE 23 LLE T A 1
TIa—F RN TEO—2 L L TRWIHIFEIND, & Z TR B iﬁ%%i‘i@ BIZBE¥ %k
B ARG 21T - T & 72,

X7 YR, a7 VA, A~vFVUHE, 3 EICEL THBRELZHBRTF 2T 2RR. 3 BT

HE LT, INOEEICEEOIFNBET D ZERHALNER ST, ZOZ b, TIIERIC
ﬁf?‘égﬂﬁﬁ N3 HOBAIRERE Ch DL AIRMEEZRE LTz, 72, & H ORFSAE OB & 2
ELIoZ &C, TREE) (PN TORRDZEES)) | &0 D BLEN D, MBS H 772 77 CEfRE T &
LT ErERHLT,

Trhbb, ZNET, IXTVRNKROEE O A S [R5 | (Heymons, 1895)
DIREEN 21T O DIZKI L, FA "2 AXT IR EAA T X7 VRTIE BRAEOERZE L TR
D[ & BED B 7R TIREIRZR ) (Wheeler, 1889; Bulliére, 1969) OIREB) 4179 & S TE
7oo MIBATHFESNTE 2, D 2 oORQRLICERRICEH L TX, 2o &9 2Bl Lo
RMFENEROERIIA LN o7, LN LN G, 20O IX7 U BREREO LR A %28
LT, 2y a3x7 IR EaxT RO OMERR A THREEAZ% | (Fujita &
Machida, 2013) & TiR#l#A% | (Thipaksorn & Machida, in prep.) TH D I ERHA LM E o7,
Tbb, o IAx7 V) ANICET 2MEBLOMEIL, 2 TXT VR EXFITXFT U FO
POEBH G EO TEETIUE, FX7VlE (37 VR +F X7 IR L4277 ViliA
(LA TXT IR+ T AR IXFT IR+ A ATXT VR OF B TOMESE L THMETX
D, SHIZyuT YUHTIEHALNTELTXTORT IRflHifiA | (e.g., Matsushima &
Machida, in prep.), = L TH~F VU BIZBWTix NEflARZR ] (Machida, in prep.) O RiE#E)%
TH2E06, LD 45D NV—TOINEI A LLEG$ 5 &, ElkE= (73“\7#) H+ (A
AFXFTVHEA+(IXFTVHEA+ w7 U R))) &V R/FEFRBEEN TN D, 2 22BN T,
Lo IXTIVH, a7 ) BIZET MR R S, a7 BIZkLTaIX7 U HIZEZ R
Lo TND, & HICHBES H COMGTEFELZ T Z & T ABUTET 2 2f T iiEm &
R IETHERZD,
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BHEEODCLTREEEHLEL? HESYMBRAENMSDER

How the fungi invaded the land ?

A discussion on the arthropods gut—inhabiting fungi
OBIENGREXK - EEEREEt 2 —) Y. Degawa (Sugadaira MRC, Univ. of Tsukuba)

TAEEHIT, WEE2 Ko TRNZEE LIS U7 O R AG8) 72
HThHD, BEAEEON VT BITH B OMBNILER T, BE
PICAAE LCTAER L, BROpEiFsEy., —77, 7t 7 gkt
THEEY & i U CAEET DAERE T, WNMRERZ 26T 570
EOMETH 5, WitER LU0 F R ORERICKSE, Z
D 2 HOWEITHRFRIEZ 23 Z EHBIL, BIfE, 27 & THMIC
FLEOHNTND, 202 Bid, ARG IEE G H L <R D08,
R L i dS L ONUE Bk C O RBARF A Ol AR T, € oA
AR EBRDNDIHT- AN R INTE T,

WG, AEHFOFNHENI VGO X7 8T HO 1 RKid#
FEIX, MO TRkl 38 7245 (K1), ZokIXMfE
BT, JelinlZ BV 2 R eI IIMET 6 Rojik & &I
IEDOITIRDERE ZFF>, Z ORI, W20 ETH 3
L7ghote, 22T, EMIZEZE, EELTWeh~ Ry <R EHR
DFEAELER LUTAER, L EEEICARENNB L, £, 20
-~ R ~B R B EEOGE 2 Y L CNEER 28182 LR, 4
PRIEPEDFTE I8 <A ET 2 Z Lo 72 (¥ 2) B3,
Sevis O KA IE A Bl BE ORI EFBRICEE L, FFE 2 L TREIRIC
E L, ERRSHEHRFEERL TV, 22T, @ TR+
FERL T DI GAF - MRFT LRGSR, BRRIREE 0.5% A DB LM T
THIEL, BNICRO N DT 2K T D2 ERbhroT,

B, ZoEE, BFAEIECERESND & IBRNICHZ L.,
SEIMETEZR L CHE L, TRAELE & bicdhtsns &, K4
THEFLTCEAZMIIL, RTERTE2ED, 2F0, BHEEHHO
JBEDONIT O AEFRER Z RS LW ) Z &V LT,
BfEE T, ZofERBRIC THENIAO —MHOEEEX] #fo%
77 HORRHEMEN, Ry XHOFT, mo~vatuaX N3
LAVHOD 2, I LICERMEMNO bR AINTE,

HIBERE O RATIRATRG B (Trotter et al. 2013) 7B 1%, MAALAEMED
AT BHOBEAYED X7 ® T B RIS E LT "TRENE &
HIDZENTEDL, ZOMMEREZD &L TIHENAO FHOATE
R 285, I o0—HOEEL, £ OPHBMICIET D
FETIEH AW EEZDON, WHEORE EELHZZLT 25 ECHEELQR
WBa bl o AREER S D,
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1.~ Ry~<EER
‘LB XIETH
AL O T2 T
Sporangiospores of an
undescribed species of
the Kickexellales
obtarined from the dung
of Rhaphidophoridae.

B 2. BiTE PEICAAE L
FIE LT a5

A germinated
sporangiospore attached
to the surface of the
proventriculus.




FEILELT. AAEESYBOONE-BERED L TEATA I AH
Sigmoideomycetaceae, a family new to Japan,
recorded from Japanese Alps and Ryukyu Islands
OMILE GREX - EFaRERtU4—), HIENREX - EFaRERE42—)

1. 13U ®IZ

ZAWM b YT B XEMSOM O I AT DR T AR T, RS EEER 70,
R ENL TN D, FCTHETEED Y 7 A T4 7 AR OWEFIIMD T 7 | BAHEE
DOHFTHIRORALNFEEL SONTWD, YT EAT A I F AR ORHE : ARHIB T HITA D
SRSERBEH & L THRbN TX 72728, Bennyetal. (19922 kv, BEEMOHESEE THDH Z &
DR S, BTl TR A TA I AR RE SN, ZOBROEIL, 24 VIRIZHEH L72E
SR EICRMEEE 2R Bl A A T D, L0 ) A Fo, 3 JE(Reticulocephalis,
Sigmoideomyces, Thamnocephalis) 7 #iZ &dehs, AMEAEM (EEKRT) IRMTHD, »IEA
T A I AR O %A% : Benny et al. (1992)(3 Thamnocephalis sphaerospora {233\ CHEA FH
Cokeromyces J&. -#E5$H Microascus J& & 15 1 & L7 "B RFEICHKTh L=2s, FEOFEIZ oW
T fiiu TV 720, [RI4E, Chien (1992) 13, #24 E 1 @ Basidiobolus J& % fig 3+ & L C T. quadrupeata
DZBRRICKI Lz, ZoOfE, HEORARBEIMNEREZEL. ZINDHFAEFERVBNEIC
RALTHE L N A Felil L CORELZ B D BIEE TOBEMRIFIL. 2D 2HIZR N D,
HEEOIX, BAREOEAE 7 07 O 2 ) 28 T, PElEEs T OMEE#EE LY., &
TEATAITFARL, ZOBREELFZI LD, ZZIZHRET D,

2. MBLE ik

Chien (1992) ZZ&M L. AR DfEEL LT 55 Basidiobolus JEA L < 344 2 MASED
BAWE L CTHEREZITo 72, A AR, fRAH, B X OREO AT TO#EY TH5, (1) 2009
6 H, PGS (BREFR EETE YRR, 7 vt 2 a7 74 Hynobius nigrescens % fifi
ML, #aSE, CMA B BICHERE, IR T4 H~2lME#, (2) 20134£10 A, FlEE

(JfeB L E SR AR - IR ) . > U 77> A & U Cynops ensicauda % i L, #4 &, LitFEEEIC
B, Wik b, RIS, Basidiobolus J&ECLD 7 4 EHEA, Dk, B CHFAE
PEDO NV EFHEHERROONTZ, 2D By T, T4 I ARNRE LG4
SyBfEL ., [A—3Eskk E X v 8L L 7= Basidiobolus J& % fg 3= & LT MEYE KiHh E ¢ B4
TL., TORERFHS, FABEXEZBE L C, HEREEIT- 7,

3. MiREBLR

(1) 18+ Basidiobolus B L OV 7B A T4 I 7 AR EBEORE L EHERClIrzatrva
v U A D% L Y Basidiobolus J&, E-ARHIEREBZ DNDHE (sp.l), MR TIZT Y oA
<& U Cynops ensicauda 7 PCO# 1 Y Basidiobolus J&. 9 & 1 FED ) 5 AF} O Thamnocephalis J&
& FERR I (sp. 1) 3 A L T2, £ F 4, Basidiobolus J& %215 £ & L C, —BRE DI LT,

(2) [FERS : OMRES Y oA€Y OEP OGBS N CEIL, FRMEEEHICmEZ b B/
Fol 1~ DSERI TR 72BE 2 0 & ) K5 f#)> & Thamnocephalis sphaerospora & [RIE S v7z, AFE
TR BT T AMDO I TV DOFEND —EDOHRRE SN CHARRERE ChH 5, @QIPHIRE >
VoAV BIY, BERREO /ety a v AN SHIL L spl 13, —BEZ#E F T
TEIBRR L, SRR 5E2EEE D Sphondylocephalum verticillatus & [FlE Sz, Z O, 19C K
WZdbk DA | Y O L A S CLUK(Thaxter, 1891), FR RO ST H DA, KB R
SEARE & Ir72 SHUTUW e, Basidiobolus J&IZ %192 FAAR=IZ, Thamnocephalis JE D& D & L <
LT, o, BPEEEET, 7T T A ITAROERE LML Tz, Zhbo
HF3Z)>6 . Sphondylocephalum i, ARLOH 4 DR TH D & fsamftT b b,
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FrIOUATEIFEICHE T HEBERBRKIZOLNT
Pseudosclerotium formation by three species of the Pezizales.
OFTEEF, HIFENGFEX - EFaREREVY—)

BRI (FEFER) 139RE R EE L £ D, 2T E WM 2 2720 | eI IRE
ERERITIUT L IRFBRTEE & L THERE L TV D, MISEM D Epiorid B n —2 U 7= TH D |
IND IR TE DR BT ARMBFTED 3D F & 2 > T\ D, IR RM 3 ifRE ) % F¢
SEBDL IFHETFEMIZE L TWD 2, 10k, TEEMDO I —MICbZOEINRH D 2 L2
Mo TE, LL, &I 5EM29RE. 7 athA4UA 27 H (Xylariales) 72 & —
HOBEIZROINTEY . TEREICIBT DoMEE I D ERBIZOWTIIRA LR Z L NEho 7o, B
ARERNTORBIEEROENREZ R L. AM O3 MEEE 2 Tl HIH T2 721l Ao figne
Z ROl & OBEFHO S FRIRMECA B AR L O LIS EZ KETEN LD
MHAERIZOWTEELGNIZLTEL ZEREETH H, KRG TIX. AMofoBEICEbL S &
EZONDTF v U H IOV TORGHERZHET 5,

T DI, IS OB A 2D 518 T, MM ICRET 2 F vy I 2 7 HO T
FEED, AMONIRIZEE G552 L2 THOICHIE L CE /1, frlc7nFy v v 2 rflo=y %
w725 (Umnula craterium) CESEERIS K OWE &ERE) LA A4 T L5277 (Galiella
celebica) (FHTFERS L OSEATE) . BIOXU /I ¥ 7BoxU /I %4 (Chorioactis
geaster) (FFEHIITFE) O FFHERFEAMITIE O NRTRIE T, RiETE L BIEFAL, R
WCHES S T2 o 7o, BT OREK w2 28w 2 5 L, MINERICHRISFEE L2 Do
Too 2T, FNFEM O 3FD T FE G T I T2 0B T2 & & blc, BEMNEOM %
WMEMICEIDE L CTEE L, 220 bR ESNTZEZ 0 L T, BTOMRE 2 AT,

FAIALE T OFERITEIT LW T ORI ETHRIE LD o 7223 h 2 FlRIL 4k E
THRGIEE LT, —J7, SHOTHOREM NS L —EOEIE TENENORERIKEHETE SN
5HONHE L, FARAK L BB EAaOBEANRRED b, ZUIB A ORI TR S
T-HER & FOFBEDOEMDECI L DD TH o7, ML OSBEEKIIWOT NS g ET
TFEALT (DEF) BB LT, ZOBREBILZ LR, =YX nay 7 2rbxl /3
ZTClEE A OT FENLT L L THIGILS Conoplea globosa, Kumanasamuha geaster & [A]E X 41,
A2 LK TIEFE O U kR G. javanica 7 /L7 Kumanasamuha sundara (2L L CTu iz,
INGHI3MDT FENT &T VAEN T FREMHTIZ BT R—MNFERES Nz, £z,
HaDRAEMEETFUIRIC L MEELT2L 2 A, Hill LT SN2 b O & [F—DFRRM
FEM DIEAMNE T H BN STz, LEDFERNG | 2 b 3R AEMNEICE R & L
TIHTEL, BEEOERMIEZKT S Z LR LN ST,

AMIBFIEIZ & > THIEMITATREIR CTH Y | ZOEJRZ ST 5 72 DI FEM N Tldtk % 72
HHEMOBFENRDO DN D, BFICEL, —HMOARMEHE XM OEFTE DR AL 7ol
fth B & $2fih U7-B%, FRIRITHIEIR U7k 72 il C B D @Mt & A, SH3 5, 2 0%k
AR IR DB FEE E Tz, A U EBHI TR aoaRzZHENEL D, ZoaHFEmRILa
7= — D3 U7 AR T 2 23 AL SER T 2 8142 L 72 BRIC 1T 2 RoeRIICHR: & L C B A TR
THIENTE, —fRIC TR EMEEN D, F72. AN T 3 IR A5 EIR 22K % 1HHerY
WA A & L C oL [Pseudosclerotial Plates (PSPs) | & FR&, GPH S -#EEIx 4
EEZ EMEEN D, LEORERN D, 2 b T v U ¥ H 3T PSPs THAEM F i & wBH L |
BEETER LTV D EiEwmSIT bNns,

TN TIE LR UIRARE L LT REM 3580 B D03, fEk, 2B 2T 2 RZIRITEIC
HAEEL vt A VA 2 BEO—HOFFRERIE & B 2 b, Mo FEBDR A O3 fifIC
WAL NI 3bntEL N TER, L, RO ENS, Dl tbTF vy T
27 BO3IMEIIBEZEZER L TRBER CTHLHMEMZ A L, EHMICEYRFL T, 20
R EIE DY KM ERAERERICHR L CRE B e 5.2 5 Z EAVHI LT,
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BEESRIZEFSTOMRTYDLEO 705 DAEA
Floristic study on the Protosteliomycetes in Sugadaira Highlands
OFAR#HH, BIENHREX - EFaRERBRE 4 —)

W C NI TFRERENEDL T A= NOHTH D RERTHLT A= NI T TR E
A LMRASEIZE > TR, PN TFEEMDN LR D FEEEZR LI E2ED, ZEHEM
N DERIREAR ZTER T 2 ETCEMRC . DT A — S L T DAL T I
BT 54 ~Aa ) heflicfiEzEEND, 71 NAT U U AT E 1~4 [l %2 &1
FNOR DM FREEREIED | R BFUANZRME TH D EE R BN TEY | K OHE(b 2 PR
TOHLECEEREMHTHS, 70 bAT U U AMICITHAE 1 H 4R 16 )& 36 ML TEH
v AETERIZR T KIS R TR O A, 7KL T A — SOJERBIZHES U CTHEFE E M T
% (Olive 1975), HATIIEFEHMLZ ~ A2 Y U ERIOZHIEOTAE T TONTE R, 7
2 R AT YU LAMICET D E & EoTEITEATON T IR0 o7, £ 2T, RUFZE TITEF
ERC, EBERECEESMOES 4 HAIZBW T, $IEER LN, B DEEL - EE
DWERERICEY, 7 h2AT VT AMOTa T2 A+ L & Lz, R, HE®R L7208,
BUEE TIZ b ROBEEEMNEL L= T, ZZIZHET 5,

FREFIEZUTO@EY Th o, 1) S5k SHHOLEARAXR, 7~ YK, X757
RO 2 mm W5 OWr & R v MG SR REE @R R o & — PN 4 #U (R A F B
TV I XTI, KIAMORE) DY ¥ — RIZERE L, 7 8 ME%ICEIR L,
FREZ/KIT 40 4yiiz L=, wMY ZEREM1(0.02 g malt extract, 0.02 g yeast extract, 0.75 g
K2HPO4, 15.0 g Agar, 1.0 L deionized water)% /3{E L7z 7 = /L7 L— h L|\CHeFE L, 2 #HH#E
RBxhp T, WE LEITEM Bl e N 2T Y U AROFIEERBNTZGE . WE LTo#t 2 H
WCEI DN T U7 | BEREZ & wMY ZEREFHIC /0Bl UHLES 8 21T o 72, HES 28 F T3k %
R LI RIZH T2 L, S XTI 2 —nbEGoni 4 BEON7 7V T EDTE
BB AR BEER AL LT, 7'e AT U U A TIIREO RIEICATER ORI R T2
B NHEST LT b DO DB E T —& L LTHW-, 2) HWEOBSREERE - BT biing L
TV EARDPBARIA E L TV DR EEEZ BRI L, Z88KIT 40 73[R L7zth, wMY 2K H

(CHERE L. 2 AR AT, SUBTE & AARICHE R A L LTz,

BIEE CICHIEIEIC LY 4 Bk, BERRIEICLD 1 HROF 5 IROEFEROFELICE I LT,
I b, BIEET 1 8RDS Microglomus paxillus, 2 ¥k7N Protostelium arachisporum. 1 ¥k P
mycophagum & . FI-BEEEIECZLD 1HRIT P mycophagum & [RE S iz,

AW TIIROMESL LT b D DB AT — 2 & Licled MBI LT BB RICTE R o0 b D
DEREFDPREL TND, A% bFAELMEET H L & HiZ, 18S SSU rRNA EE 74 W\ ThE &
DFESL RO FRE S AIREIC TE D L D12, EFIEEZLB L THETLY,
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NI LVERBHOBAXAERX VS HEHORE
Kickxel lales from the gut of earwigs (Dermaptera)
OXKRFIL (B K - B PmEEFERE 2 —), BIBEN GEX - B PR ERE Y ¥ —)

IXCDIIZ) ¥ 27T HE AT BIL 5 FREHTIZ LV BRHHEZ B L (O’ Donnell, 1998),
BEAWEX 7 7 @MIcE £ S (White, 2006), 7 &7 HEIX 87 SICAER UBAEME R
9% (Benjamin,1959,1979) . /LT HEIIKAER BOBNIZAE T 5 (Lichtwardt,1973), =
DEICELS BRDAEERE L TNDEX 7 ®T BT BEEIX, K- E~omsCR k&
DOIEEEZ D ETEELRFHE CTH LA, TOEGBRITHICEENR WD, AFETIE, 7
7 BT BOBLIBRICE BT 5% T, FENRx 77 BEES N I AV ERERO
NN B R A SN Z SOV THET D,

BHY) EHEOIX, MO THARX7EZHEN, 2 O I AVHERER (AT AT,
BNt ILY) OBEIVHFELNDZEEFHL LT, "I _IATILATOELVEONTE
X ER#E (Kurihara&Degawa, 2006)
THEL Y pEES N TR HFHEAD
72\ Pinnaticoemansia coronantispora
ERIESNTZ, —H., e ymai
LAVDOFEIVHEONTEHITI X7 ET
HORRLHMETHD Z EnbhroT,
HELIX, ZNHOELVBFELNDLF
77 HEHEENTIAVHRERE
ORIZHLBEREW N T D2 &

75§3 ﬂi? tﬁ? H "Vl/“‘\f? H iﬁ@@ Fig.1 Earwigs and fungi isolated from its dungs
{CBRE DI DTN D EHFZ . A (Upper: & #2142 A3 Anisolabella marginalis,
WROHBE LTz, lower; 7~~~ 4 3 A3 Anisolabis maritima)

MELE FIE) TS WZRERIIITOEME VERE L OS2 AV KBRS T
IR E, ervantIay KESIETHEV 30 B, HHiRo-RHRiT,
A 52 CHIH L, EaAPIL L CHREREMICHER L, SR CH—AMEE Lz, IR
DR BT BRI, K 7% MEYE E5HIC HEE L | #liFessse U7-, E 72, #SL L7 o BEEIE
1L, SSU. LSU rDNA OMFIELH A2 PE L, REIENT 21T > 72, Y A EIRIZ OV T,
HILENTOHEDOZEEN 2 Bard 5720, @5 L CTEOMLE 2R L, % OWNEER %2 6 F51
MR L OEERE T HMSISEM)IC L v Bl LTz,

FEREEBE) RELT- L0 I AUEROHEN D L B EHEE THA LT, Mikess
FBOER, EHL0EG/NMIFEI 72053 L THZd 5 2 L THEIM SRS ., -8R
PIE L CHRIOMEFEBRF 2R T A2 E TR L N~ "N AV E LV EONTZE
DA TFILERRE LN SFEBRZRIZLZ0Ict L. e A YandIav#ELIVELN
THEOSERRFIIFE AR E 2 TICEER RN A X L, FIEE AT ORREE, b 2
FEOE TN N~THEX 7T HOPMIZMET DEMENRF 72T HEBTH D Z & 234
L7z, Y X AVEEOHILENEBIE O R, T 2h o BB CTHILE DR DEMI S L
TEY ., DEEFEkRO/NMATEIT L TRENR—B LT, N~ Y I ATl /NMa IR0
O =R ENATEBEORIE 2 8ede X 512 L TWERBIICIRENC AT E LTV, e At
I A UCH, /ME TR TR O WA IR TEEOBE IS LT,

X7 v T HEBEIZ, BOUICHERESCEAR L LCaLN, BNICBIT24EE - #iEIT - ET
WS SHLTUW R0, RBFEIC L 0 R STz, AR 7e X 7 & 7 B BN A R RGN Ics W
TEF AT —VE2HAL TS E NI FRIESHERERATHS, ZOFRIL, BAEDF
7% T HEENKERBOBNICAETT A T AEBEI VIRELE LW O GLE BT 5
HLDOTHD,

79



Sirobasidium magnum O FEBREZETICBIT 5 _EE X DERK
Dikaryotic mycelium formation of S/robasidium magnum in vitro
Ol H =g, HIEEN GREKR - B VSR ERE S ¥ —)

WAEMAANT Z A OFERIZ, — &I T3] I KEOTEZEKEZERT S
HONE L S ARBRFRMEANEBRNZ S EHINTEL, Zohoraxr 754
. BRTERRET D EEATIERSEEOBMBICR2 OB THY . ~F X rHMOH
THHBPIPIC O L2 EZEX N TWD, £DD, K7 V=137 % 7ot
IbA%BLETHETHELEZX NI, ABLHOBICHT IMENENLTND, £ T,
ARHFZETIEAM O 1JE, Srobasidium & (Z& H L, T OAEBIMEZH S22 T 52 & T,
vaX I T AMOERERORFICELZ EEANE LTS,

INETIEARRBIZIZ O EHMOATWSD A (Damon & Hausknecht, 2002 H A7 I
Srobasidum magnum & S. japonicum @ 2 fED Z A3 H H LTV S, Fil#E O S magnum (352 & A7
WOIREMPORAEPROOLNTEY . BAERICTFEEOKEE L LICRET LT
ATBESNTWAHIED, HEAEZ LSOO TIERVW ML EEDRL TS, LLZDOFEL
WREEIFIT O TE LT, BATED LI ITEFE L TN D050 o TWVRY, REOR;
1L 7 TIZ Flegel(1976 & 1" Flegel(198D TiThi TV, FEBEE T CAEEY b7
TENTEDLEINT VD, ZZTCAMEZERE, NHEELSOACEHKEZ b LIZ, B
BERBICLIETFEEORIEZ BN L LB EINOMLZ B L,

ARBHI R R A TEEEET I L ORI Bgia i ClRES N FREEELH W, T
FRZPEKIZ 10 31F LR LK, £O—#% MEA BN A -7y v — L DHICER
RACMESEL, BWFLE 2B T CMR L., KREE L-#E AT 12928
TeREE ISR T 5 2 & T, B FHROBEKA ML Lo, BERRRICHEIE L 72 & ERE +
ZNS ONDOMAELET, YA by - 7 RO ECTRALIEEZ A, BERE L2038
B LIBEAPER SN, [P RTZEARADLLIE, HPHROERN AN, £z, 2
ODOEHMRERA LT DICKRBHE LN T 220585 LE, THEEKLEEDNDHE
HKROEEREER LT, Lo T, AHEIIERENTAEFEREZEDLT I LBRAETHLZ &
MDD BTz, SHBIIHIGESEEL-, AEOFELHNShIEEO BiEEs L, £
DEBMEZPFRND & TAREOEFEMICHEDL TETH D,

HARTRESEEIN TS D 1, S japonicum (X 19614 (2 B/AH CTERELS i ¥ A T fE
A LLBE (Kobayasj 1962 . fi#k2d7elro7z, LU, EZ DIEIARFENRE BT HAEIC
X o, WiBIREEEEEN EIRFEEDO X A U N>/ % (Alnus japonica var. formosana) &
E® 2 #F 37 (Ardisia sieboldii) EHEE SN D% B, S OICHEAEEEO T T/ F (Syrax
japonica) DE BN O AT AT L7, BIESBEZ1T-> TE Y, 4%IIAFETH S magnum
ERBRICAETERZ EFLT I EAHEBEL TS, £o, ABW O —FE & Bbh 5 ARRH A
BHXH CA # ¥ =7 (Acer mono) DZH AL L WIS 7z, ZOFIE S magnum <> S
japonicum & IIBIFE D FTREMEDN & 0 . AKE A HRES LR Uk 2 E e IR RIS T 5 3
DETHDLNE, SHRFEMCHET 2LERDH D,
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BEREHDYNRITAHE (YRHEM, 74FPYRIER) OREENHR
Taxonomic study of Kappamycetaceae (Rhizophydiales, Chytridiomycota)
isolates from Japan
OFEFEN HEKX - EFaREBtE 4—), HIEFENGREK - EFaREBE 4 —)

7525 YRHEH (Rhizophydiales) 1%, Letcher & (2006) 12XV . 5 FZHMHT (James
et al. 2000, 2006) |ZX > TYARHIEPNICETESINT I L—RD 1 >ToH D [Rhizophydium
clade \Zxf L CaRL S 472 H C, IFEETFOMNIEEOREIZ LI Vo B L XFland, HNT
1. 50 T RAMEAT DAL S & A 7 OIS DRI E SV T T A EOERNED 5 TEY |
BAETIT I0FR BJBICE L O HILTWD, A HIEX, 2011 FE XY | PEILFEHEAE 5D A A
ENDO7 2RI EBREOSERMEOHAZ BiE L oY7Ly 7257V R e H
W OB R 21T/ > CT& T2, BUEE TIT 31 EHROMENLICREI LTV D, ARERTIE, b
DOEKED 5 b, FIEEEEN LS TZ, Iy 33 7 ZREIZOW T OREMZR [RERE RICD
WTEHRET B, w3347 28 (Kappamycetaceae) IX. Letcher & (2006) 12k 7 &G
AHEHNICEBEINTZBT, SR2 MY —2BXOEZ4£E U0 HL/ME (non—flagellated
centriole: nfe) OHLMNIARBEBIALEN A S D I WTHRNOMO R E KB S ivd, BE
L 1 B 1 FE Kappamyces laurelensis DFHT, Z OMITREIERE S L b TW\W5b,

ARFGETIX, B IR BB E R DB Sz 5 Bk a &5k 8 ik (KS30, 31, 34, 54,
57, 72, 78, 84) O v NI AREE MR L=, FEKITLEI Y B2 AW =8EEIC X
0 BES Lz, BENOSEFEEEEZ BN E LT, 2O OEKOLFEEMBEIC X 2 EROFRE
DOEIEE ., FHEAE A BB X DL OMAMREGOBLZE, LSU rDNA E{sf & ITS1-5.8S
rDNA-ITS2 {5 T DALY & FN T 00 1 R T 21772 > 7,

W BAREEBIEL TIE, B HEERD PnTG FEREEH ECTOAFT WL L ONEEF O itk 2 8122
L7-. KS30, 31. 34, 54, 72, 841%. 1) —AROMMEAREAZ £ U, LD FTHRD X 5 7R
ST B, 2) WEETRITIRE, 3) WEETHHRICEEFEERHERT D, LW OREERD,
AWM ELEITW=, BEFNFE K laurelensis iE. KU TEREL oM, WEETF IR IEE
THEREIH AT T 1 DORIZRHMHOZA TS L0 FIZBWN T, 2 b 6 Eitk & XA T
%o —J. KSB7, 781, AEEWMOERETIXED 6 Wk E LI TV, 1) lET2IC o0 Tilf
EFFEITIE & 5 VIFEMEIC 2 D, 2) WEEF ARl E B TH R T 1~EE 0 7O
FELDRITBW TR ST,

TR E T IS BIET . KS31, 57, T2, 84 IZOWTIT/2oT-, WTFNOEKTH, $% b
V= ADOHFMIARBHR RN R SN0, nfe ITIXEREOHES IR N hoT=, Fm, BEWKE
WCHENEBFBEOESVNED 2 G/ AR X3 b Y —LDOFIZIFEL TS & 2 ANREIER
XN, T Kappamyces laurelensis \ZEBWTH R ONDEMTHD, UbEDOZ &b, F
IR T ARDERDEENLETHDL EEZLND,

O RREAT OFE R HEERR 8 fkE N2 7=, BEEFE K Jaurelensis 3 X OVKRIEE BE R
(Letcher et al. 2008) Z&ieh v /XI 7 ARHIBM WK CHAREN 22 Lz, £/, I oX
S ARNTIE, BOMEUER K Jaurelensis 35 X ORFEIEHE & KST2, 84 2517 L— R 1,
KS30, 31, 34, 54 #&de 7 L— RN 2, KS57, 18 Z&ie/ L— R 3D, 35DV L— RiZHMiiz,
F7-. 7 L— R 1NTIL, KS72 & K Jaurelensis DWHELZFEREA 72 L, T ATk LT KS84 Al
REEA 72 LT, TERERICIZIE—E+ 5 KS30, 31, 34, 54, 72, 841, BB 2507 L— R
DIz, Ak, K OREMARBIERZITV., D 2 507 L— REi#BIT 2 IRER), Hlig S
WA RRTOINEN S D, 12, 7L —F 3BT 5 KS67, 78 1%, BEAFEV "1 & HIEHER
ICRBITE D20, A7 L—RiIRit#iETHD L EZDND,
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BEAREEMI YINITFHIZEITE PHBEEFOEIL
Evolution of the PHYBgene in Arabidopsis kamchaticawithwide altitudinal

distribution

OFRE (KX EFt) - RERE EH) - KGR BER(F1—YEX - BLAEHET
K) - BKBAEB(Fa—)EX) - BPREX GERKEX - EFEL)

[IFLoic] vaAa XX F BB AEMY CTh 5D I Y~ % ¥4 (Arabidopsis kamchatica ssp.

kamchatica) 1. £ 30~3000m &\ 5 D THRIAWER A AL T D, FATHEIC L > T, B
SME O B RERIKE IR R TR 5 2 & BAEREH O T E 72 & O AETE AR ME D R K
> TEREMSELTWD Z & WL O OEERIE T OZM Y A MIB W TEERIZ X - THEEMH
ENELL BARDZENHLNIR->TWD, TD L) REEEIETD 1> TH D PHIBIE., F
B WmIRENZREY R e a— RTHBBETHO 1 S2THY , e h—0&E Loz &
MWD, FEFFRRSCR I, MRS EO I E I EREMMINIIP N Z ENMLN TS, K
WETIX, PHYB BB FIZOWT, BB FHEIBOER S — o A B HBEFHINRGET 5 Z
T, BREBROEEL R L X5 LR-AT,

(BB HIE] S Y~ F I T Yo NZW A (A halleri) AT o I~ ZWA4
(A. Iyrata) OZHETHET D REEFERIKTH D0, ZHERMICHET 2 HAELE T (K A
FTa ) DOXT R LTS, FZCPHVBD A halleri \ZHART 5D Aham A A v 7L A lyrata
WCHKT D Aly mAA v 7OBEERINOEEZREL, BESZHEEL LK L, £
McDonald-Kreitoman DREZ W T  dham A F 0 7L Aly R A A0 7 OZFRFHICx L TIED
H SRR & FRGE L 7=,

SR ] rPs L ek o> 7 [ 20 1RR &2 b 8IS, PHYB D Aha iR A 7L Aly R A 40 7%
V= VA LTRER KR AL O T INS ADDNT 0B A TR LT, SIS ARE (7)1, Aha
RAA T TIE0.0019 725 7-DIk Ly ALy iR A A1 77 TiE0.0002 & IEFITIERLS . ALy iR A A
0 7R AR DM N T D T E DRI E T, — T dha s A A a 7l onTiE, $3
A2 PR ATKENEC T D AT 1 Z A THREEEERICE < FARUEEE S AAET
DN R = PNEBIL, BEERTTORBHEIRIK A RE S U7, Tz T, McDonald-Kreitoman
DIREDFER, Aha R A F v 7 TlE, 7/ BEELEE 5 IERBERS P L2 BFE L 0 &
HEIZEL . PHYBEIE T D Aha TR A A0 712N Y~ X P AREREN LM LRI, E
DBBNZZ T2 ENRSINTZ,

[E22) PHYB D EEE(G TV T, Aly R A A1 7 TIIBERE 2 HERF 2 L o 2R LBk AN R
W2 XL, Aha s A A0 7 CIXIEDHREIKA /RS 72, Ohno (1970) 1, HEHEEE T CITHEAEN
RRFEIC L > TH—OBEET LV L RSERARE-IND 2 LB EWMEILOBREN D 1 D2
RBHEVHIEIAERE L TWD, SEOERIL, I v~ Z AR T Sl iR % En T
HEICEL > CTHIATE RN H D 2

LERLTNG, LaLAass BElE A holleri kA0S
F O LR Z — L LTI, BERETL O

PRI VT & B BHREORAR BET T |

FEHUC L DHRESOIINC G, Hiheny | REMTOSMHERX BB RA
BRbnamsET R nmonThk | EREAUIROEDER

V. EIS B E R L EEES T OE . . .
Q) LRKTTET D EBABED T maern min waotsmaen
HETH D,

A. lyrata FRAZF04
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EF ) XARAFHaANFIZ & BERSIER

Selection of oviposition sites by Macrodasyceras hirsutum
OBRGE(FHEK - EFLFEREHLV 4 —) - EE—B (HEX - 2)

LT

Preference-performance {iZii. (Mother-knows-best {iZii) (2 &5 &, MR BITESENRKE 2D
IR, DE VRO NT —< U ANRK &R L ER~ERANCPEINT 5 & TFHIshD.

fEFRMERBICE 5T, FKEMDEWZEE -0, BEEINEN D W1, e ERTH
5. HHEEM O T2 MET 2 BRI, WO E COMICHEIIT 57290, Sk OH 27355
TERVWOT, RZBETEREIEL2 05, £/, M RICEINT 2R R0X, BEEINE
ERGICHEHITE S, LnL, JREBZNET S RBRIE, SHERICEINT L. 207D, RO
AIEZFHT 2000 Liview, £70, FFNIZEEINT 2 B L, BEEEIRE AR 5 2 & 23 K
ThHV, BEEENZERETE 200G LR, £2T, £F /F llex integra O A~ v U A
MNEHEE THDHET /XX 344 2 3F Macrodasyceras hirsutum (LLF=/3F) 23, 1)
KEMHETERESED or TIEOHWEHNT D00, 2) FT-NOBEEIEZ LT 5D H,
EHOMNZTHZ LA HME LT, WA, BAER, BLOENEREIToTZ.
Fik

A NF OFEINRFEL D 2008 F£~2012 FFOZNZI 6 AL, BRKFETHEHEKICEFTT D
%$®%?/%@9%,F%Lt@%ﬂ%7/&b 15 EFORELHFEL, HT (1 RERN

4 1) DIRKE, I EFLER L, aNTFOREFHT EREHTVOFAEREH LN L. £
, TN ERENORLZIE L, S ZHHWEORENG, IINMOERELH LT L.

x**(ﬁ@%f\@%#ﬁé’]?gﬂ%aéﬁﬁéﬁ IZBWTHEDD D 721Z, 2009 4 5 H1Z, HAEIKZPIR
EFr VRANOET /06, 17HHE 1ISHEOMIRAEZREL, U1 0 E2WKAR DI L
723k (19 RHE) &2k QURFE) LiblczhZNT IAF v r—ARNIZ ANz, £2TO
MERC A ZENENIET LTctk, RTOREOHML, T ERZKOFEA~DOFEINEZ TR LT,

PPN 31T 2 RSHETE -~ D EEIN T2 FERAVICH 60T 5 72 D1C, R o fER R 548
ZENT T, a7, BEHOK TRICIEMRERZRNOREZO—FHERIMNIH L, K0 OR

FIFRY 2 RATNVBEOEREHT T, T FICLDEINERET 7. FEIIRE®G, HRE 2 TRE,

ANRFICL D EEOH MR T LTZ. 20
EREER —
BAMCHT B AT OID 99%LL EIF, FEHETORE E
ICESR ST, Ehe, ENEREBAFERTIE, 5+ 2
R TOIRPZIEREFNICEIN SN TWT, REZFEFEF~ "g
DI oTo. ZHBDZ LD, anFiaZEm o 9
FACRIICPESN L Tl 0, RERET 2 %E S0 2
ZEMHBMMNI T, ® 05
ST, BT IS 1~5 HEIIL T, 2 =
T o720 ORI & ) 2 B W EDBRIE, m* =0 0
& m*=-0459 +1.059 m b7 54tk & 7e > 72 (Fig. 0 05 10 15 20

. —F, BEH OFHIIE L W) = B do N ED R Mean density (m)
R, FAZEA2MHEE 1 OEMRER-7Z. Z0Z LT, Fig. 1. Relationship between mean
S RFN, ZRERECINOREFEIN L AN U<, BEFESRY  crowding (m*) and mean density (m)
D I N REFE T | RIS EIN L TV B DSk LT, cf)f tl}/llgcziodaszicer?slIr:rsyr::uemrzggi ltj}fr
. ertilised seed o X i at the
%9@3@‘7’_0 PEEEIZITAI TS 2\ = k%mbfb‘f;. scale of tree. Circles reprgesent Ilex
AT, EIVEAMRALTHEL T2 &2 integra trees examined from 2008
boleZ b, EIVEEZFALT, MAOZEOAE 2012 A regression line depicted in

ERETINOBEEINE AR L T\ D & &2 b, the figure is m* = — 0.459 + 1.059 m
(R*=0.893, n = 30).
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EEEEMNOREBLRBRNALEE YIS H _BICEZIREICOT
Effects of Open—-top Chamber on Soil Oribatid Mites (Acari:Oribatida) at
Nishikoma
ORBWMZ - FREE - IMATUEMKZE - TILTRB 7 4 —IL FHREZEHEEHAE L 2 —), H
FRAKGAEX - EFEREBRE 2 —)

HEY

HIERIBBRAL S HETT L7235 A @I OB KRRFAHIICB W CTRHIC RS REENRH L Z EnE 25
b, £ T, HRT AT ZAOPEE ORI, 5 2650mfFiricisne, F—7v bk
TF ¥ oN—IC LD, BREEREZIT> TS, PRITEEY O Z X =FHL, Fo kot
BRI O AR L, ZoRER, BRENSZN L BEICL O OMEN R L s,
REEEAY E L CHEHEE STV, S, BB EFEREEHRB LA —7 > by 7P Fr o 3—
WO TR LR TOY Y7 X =% g U, BB EROEBEZFMT L & Lz, —
. ZOHIKOY YT X =FHOBmES A E TR L, BEEEROFEL R U, o, FERRIC
RBEALS Y7 X O ERIZED LD B E 52X 50 OENFER BT,

ik

TEEAAT L EIN R S SRt e, VG B T AR O &R (L5 1298 - T, 1250m, 1700m., 1900m ., 2100
m ORI T, RIS L SHEERARICRE Y 1 > P EERE LTz, 2012457 H 26 HIZKHRE T 1
F22 5. 100cc O HEEEE T, 5 7 FTORIML, ZOHD ) HIZY LT L U 2RE I TR
AT o 72, REE(LORBRHIL, FM RS FEHE E B AR D 2650m 43T ORI BR AT
R E L7, AR & EHIMEX, X oz 3 FEErd 205 201249 H 19 Hic+
BEH L 7L EH) 200ce B 2 DT ORL, FOHD S BTV AT LU ERIC T 2T -7,
2013 4F 7 A 17 BIC, PEEIEE AR 2100m s & 1250m HaS )5 HHE A PR L | #8312 400cc
TORMAMIZAAL T, N—2F 274 bE AN llem BROFASKIZEE L, 10°C, 20C, 30C
Tl ABOEBEEZITo7-, SEHEDVIRLE Lz, 1 THABROTEEZ YA L EEICGRE LE)
Yo 21T - 72,

IEE S

FE[H 5341 TlE, Cyrtozetes JED—Fff & 7 U 47 & % = (Tectocepheus velatus) 72 &'72%, @73 R <
7R BIE EHIN L, RFIC Cyrtozetes (X 1900m LA ECTUHE Lie o7z, —J7, BEEICERRL,
IREERNCRRICHBLT 2L H 0 YV ) AR F =0—FER T T e VX =O—FD X 5 IR S
DIHHBET 2D b d o7,

IR 325 Tk, miEE I LHER L72u Cyrtozetse (. MR X T L. Chamobates 75°%°
HEIN L. Cyrtozetes J& 2MEBEALIZHURIZ S5 ATREPEDS R ST,

Z T, BENTORBTEREREZ RS L, 2100m» S L3 T 2 =T, 3L A ENIE
ELRUERR 2> THATFRITZILEAEEDL LN EBG1o 72, 1250m P HEIR L7237 &4
ST, IBEOBWIC L D AFERBER DL ORS00 o2, IRBLICBUEIC NG T D 2 &N T
7 Cyrtozetes 1%, 30°CTHOT IR T2 Z LR o 7o, £HUE EREIENTIEAR
Motz, £, UL @RS IR~ N L 2 = (Phthiracarus japonicus)i, #(Z 20°C
THML TWD Z ENGnode, ME—EENEWIZERINT 27 U2 X =DH3, 10COEHE
THREICHEMLTERY , amoMm s —E Lz, 202 &b, BUIROREDZEMIZ L 5%
CIRMEALFEBR DR RIT R R D FTREMN H D Z & IRB(LEROEEIIL T L HIRED EFZT N
FRTIEARWATREMEN T & 72, 2, V74 =DRB 1 FELUL EEEWEONRZ N &b
L TWDL AR H O | RO G EOIERPLIETH D Z LR nnol,
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EEAMRGMEEES NG X ST —ZM - 2FFHRAT—ILEZEELT—
Vegetation affect ground dwelling animal diversity differently
depending on spatial and taxonomic scales.
o/NGRERA, HPRKX (REX - EFsRERtV2—)

FER L E I O m IR IR U, AT BN D T D<= YR T BN I KT T RRE
B L., REICT T OMMEKRE 725, i, HIEORAIZIANBEE) GRARERC AN AR &)
IZE - THET B, AV A VFZE 0 MELMIMER R, THIBIFOHRME B 72 & ORI K}
L CHMCRIGD R D120, NAR7HEELICRT 2BREREAMICEL V0D, ZNETa—
oy X7 BT, N L RREHEERIAR IV & RIRTEIEILBERBI AR CHIZR M ME B O RS - FE 4%
PERE N ERFHITWD, Ll RBK S ANTARE WD NZDRE L ik TEEL WO JE
B OBONSHETX TELT MHAEIC L > THENE D AMEL R TH S, S Ik
HETIE SO DO A7 — Vi3 ICEB SN TVRY, — D BIXZEMAr— L Th b, %<
DHFFEIIHEHT= D DT VT 7 ZAFEDO B TH T L VB R R OLZHEMEEZER L TR  HimH o
R Z ZAEMECHIE IR D T o~ SR 2 Z B L T, O HIINHESEM A r— LV Th 5D,
A LR R It O & O AERER R BIRIMEIZ O W TR NS L (AT A VER RO T R
VEUAREL E LMoL E U< SR EITR D 220, ARFE T, BEELOER - T A~
VIR REERAR « N T T VMR 4 KT Lo T HERPHEEEI OZEEMER E D L H 12k b
LDk, ZEWA S — (2~300m) &R A —r (F~FE) 2FBE L0 5, T
L7,

A A TCEARIERE 300m UL FBEL e DK 4~6 VA b GF22H A ) #RELEZ, &Y A b
(2 20m RS CH S AHRE L, S HICEHAIC 2m BIE T A HOIEFE DO E LR KT v
HERE LT, 200906 -7 HIZ 1391 b, KMSE 4O NT v 7% (FF65 Hs, 260 T v
7).9:10 HiZiZ 2 YA b, SIS T 2D T v 7 EBIK L (G110 #i5, 220 R T v ),
KHT3IHMMN T v 7Z2BM L, T L8 omM - BaRE L%, FHREEIRE T, 434
RHIFEE CRIE L., E@REE iz =, ZERA T — VO cik, fEE, A~ s GH3
Weg) TV LIROT VT 7 SR Z2ZE 2 L ICE B L, AROK/NEFEEZ, GLM o5
VIR Z W COR LTz, [REROFENT 2 H S « A RO — 2 ZA%EIZ DT ANOVA % i
TAT o712, WHEHEHI A — )L OfENTClE, 28O - H, 2 vF 27 HOR, 4V A R ofk
GtaptiE) o7 Vv7 7 SRt aRAE A r—L TR L, f
AR O KRNEIRE GLM OEFILEIR A W TR LT,

WS A — LTt A A URNOREE (77 7 S8
EALH T YR TRORELS 2D (MA) ., ZOFRERIZIAT
HCTRBDSHEEDN NS o T2 AT & 13 B0 D, BREE
BR & AT A UROZERMEORRMEICE R T 5 & THEE
ETHEARBEENARICAORELZ 52 TV, 7 /LER =
DFER, ZHHIIALH T~ YR THORAE LY /S A ﬁziy“”

Sfz, BEOSIEMEIT, R TIRE VDN Tl <Al Hﬁ“'

AT K DBREEFHEDBENNC L > TIRE D Z L AVRIR STz, o . Vegeiaton
ZEM A — )V DFRMT CTIE, A7 —BRREL DL EBHITA Spatial scale
THT7~YHRED LIREBK T LA EOT VT 7 24k
NREL 2o7 (KA, AV LAVBNOREHIZ OV TR—X
SRR RD D & IRERMKTRORELS o7z, T2, =
R ECHIE A BRE AL S LIZBREERN OIS H7-0 D
L IREBR TR b RE o7z, THHDZ &b, JREE
FHARITEREE O AR — PN E W T2 DI I R D 7 o~ Sk
DEESTNDEB X BID, HETFHIAR T — VO Tl
HMEEN KR E 2D o0, BEIROT VT 7 AR FE 3 *
N/ EL 2 o7z (K B), BFiZavF v B4 AT F g@
DEENELEOD, B LRI KT 5 2 2 B 0ME 2 aaaa
i:ﬁ\i))/}\ fcﬁl/ \7’: &7) ﬂ:\ E L~ %@*%'I‘EEZ))/J\ é < f; ) f‘: E Aj% Z)_ Spécies Faﬁwily Order Phy‘lum
Hid, LEDZ b MAEDNBWRED MG 25 Taxonomic leve
ARSI X 7 — VIR r LT Lo TR T S G 0 Y e

— - = 3 8 - NZAS SD). B) Gamma diversity of all taxonomic
ﬂ % DA /7 }1/% %% L 71 Hzﬁﬁﬁ) EEVC 3?) oZ k A 7 "o levels; phyla, orders, families of Coleoptera and
7L:0 species of Carabidae (mean + SD).

-O-- Deciduous broad-leaved forest zaab
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NFEDRHIARICE THEELER SEORRARRICTHT 5REDZE
Effects of climatic conditions on tree-ring widths of three deciduous broad-leaved tree

species at their northern distribution limit in eastern Canada

O=E#— "2 2BEEESE ", M J Lechowicz® (1{EXK-1, 2EXK - ILELHF, 3:McGill Univ)

Z OWFFETIX, B 2 HE O Mont St. Hilaire 1238V C, /04 ALFR O P53 L HE 45t sugar maple (Acer
saccharum), American beech (Fagus grandifolia), red oak (Quercus rubra)lZ 9" 5 55 D 528 % il
RN R TIEIC L - TR ZR2NOMN G 35 KOFRa 7 28 H L, 2 LI residual
chronology |2 & % 4ElimtE a5 & Bk L7-. FHAHICITY Y St. Hubert Z23E T 1928 £ D DR S
T—2 2 HWT, FimiEfaE L A E5GR, A RKE LB 21T o 7. MBS HT O WX AET
EOREHFOBILAD 4 A0S EOREMMOK TO 10 HETD 19 » A THDH. 3 HOE
IEFEEUTY4E 6 H DRk E L EOMBEZ R LZ. KIE~DIE T sugar maple & red oak T T
Wo, L0 2FEITNFE4 AL 5 HOKIR E ADOMHBZ R L7-. Sugar maple I3E H 1244 6
HETHAORIRE HADHBI% R L7z, American beech OAFHRlEHE LI R & 13 % o 7= < FHBIDS
723> 7. Expressed population signal (EPS)IZ4FmilE R4 & G5t & OHBERRORE 2 £ 35
BTHy, BERAIIZ EPS>0.85 OE, £ OFEmMEHEEIIAEENE LKL TS LEX
BRTWA. 7= 3FDHH, EPS>0.85 7Z57-DiE, redoak MDA T, American beech D
&, EPS =0.37 L il o 7. L72d o T, AFlwiE k9 5 /G D2 2803, red oak, sugar maple,
American beech DJEIZHEN 27 L B2 HILD. BZH L 3FDHAM L TWDGFFHTOEND, Fiii
8 & KRG OBRICK S L & & 2 HILD. Red oak 1% H BEEH OR W E AN IZE < 294 L,
sugar maple [Z£HE O LD FDOFLOE ST, % LT, American beech |34} FEOIE ~ 7= &
ZAICEEHAM LTV, DK D RO AiRFTOEO A red oak 1§ EHLEEA b L R &2 IFR04 )
STEBBERORES S . Liid> T, MEKERLIT 3 MOIEKEEICKH L TRRDEEBE 5252

L2 L > T, Mont St. Hilaire DZRARIZEES 5 Z L BREBINT-.
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¥ - Xy REIEICETS. DYRITYOREBERICERONDIERE
Variation in corolla tube length of the Pruella valgaris at Mt. Norikura
and Utsukusigahara highland
O INHE UEM XK - E=2ER), MREBFE EM X - BEE), REF#HMNT EMX - BEE)
MEER (EMX - BEE - (LERP

PEME NS TR S & TERE I ) 53R IUES -SR] &b L, N OIEIEE
ICHIERZE RN AT D EZ BND, é%’\%mﬁfﬁﬁé%%%# FHAE 2 3 AU iU
W COmOLD B RHIR i, FEOBICERT5 2 k%%ﬁéhéo_m%@ EnbTE
TEEL L& 36Ky HA oD M PR Y 25 B A TP 52 ?5 LT, SRR A B = X DTEEHF AR A &
Do

AW TIX, AT ARFHEHEZ O TH D 7 YR 7S & HWT, {EEE O M2 B
WCOWTHREEIT o7, AT AFHEIL, BAOLMEOEEREHME CTHY, I Lizn
WREDY A XNRRY | 12O MITITHIBER N R 6D, U YR 7Y Pruella vulgaris
AREE 2> B @A RS2 THRIA < /945 L TR Y . & 1800m LA Lo i@ L Clk, IWED
W& D T~ N RF L B AT RF 2HOAOHEESIT T\ e, BT T,
FEZEIZRBWT, ¢W@E%7wﬂfﬂ%ﬁ£:%f¢é1%&n&£@ﬁ%m%ﬁiﬁyfﬁ
T OFRRITEARIITE N & FEFRUERSFICBN TS, RO T H < T RF 535
BEZFHET D TIX, Y AR T O Eiﬁm:&#%%b IINTWD (FEA 2012),
LD NG, A XRDERAERNATHOBNIKIG L TAELTND Z L, B RER
Ehbd, LnL, vYRITHIEREOER LFHTE~ AT ARTROER & O IGRER IR
DIHTULNHER I TV, £2C, AR TIE. OFEEDIORK 2 izl Th v
VIRT PR RICERD R OND 2l L (s TOERORR), @QFHEEICKITLH, U
VIR TR ENTF ORISR OWT, MAEEHEC L CTHEMR L CREETOER), &
HIZ@ U YR TR R DAL L ANTF RO BN IS0 8 2% 0> % Tl DA O Hoh 5 CHERR
% (s CORER L NTFHOXE) a2 BRE L TREZITo 72,

ZOfER, OREFUSNOHIETH, ERRICERNAOND Z &, QFREEIZBWT, &
ARINATTATUIIE & FIRR R AR R EATFHOIER A 6N D 2 & @M T, it~
FARFHEREOERNIET 2MENH L —FH T, MEOBRL Wb HE &, BT
NENH LMo T2,

B (2012) VX, FAAE~ AT AFOOYT A XE YR ITHIFEEO~ vy F o TR RWIZ
EUYRTYOBEMEBESEREN. EE2/RLTEDY, 4F, EREICEEN LG ik cix
ERENDOBINEDFEVNC L > TERNE LGN H 5, —FH T, IERENEWVH T,
A (2012) TIHANUANFREOHENE N> TZDICH LT, AFFETIE, KEAFREOFHEN
EholGEn o olz, ZTOT LI, N TANTHOGIEHEEICFEREH NS D Z L ERL
TW5, TORD, SRBITEFEEGIE AN FABOFIEAS B S & B S & i s, ke 7e
EEAT O MLERD D, WEHENREVHLETIE, Bk, V=X 2B LT, REONFNLE
FINCFEIL, SR OEBWHETIE, v AN T AT HOFEREH N L ER RS & X THRWZ &
NDTPRIND, VY RTIOREICHIRE RN E U 5 ER A REINT & T, HEED N
FICHTE SN DDA, PROVHBE Ay — L TED L I ICERHFICHEIL L, EDO LI IS T
HOMELSFKBIEBERLTWHE T,
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HHRNARICE TS OHEFTORRKEZD 10 FHOEE
Deer impact on the wave-regenerated forest:
Comparison with 10 years ago
OfMAEZ (REK - MEEW)  MHEZE—, BRHAN, MAT EMK - BEE)

Dt aubR ) 1, B E (O BRI IZ B WD THIZEAD TR HIFA TR ONDBR T (M 1),
HRTHRONTHFTOA TR LN D H/D e B Ch 5, BB IRAL\ » Efakl 1L Ofk AR T,
AR, T LD L BN DB HEHB ORERENIHEZ I AObND L) IThoTE T, K
ke, U X DAESE L BERDFH O 72 3T o 2T K o THEFF SN TV DR BIG CTH 5 23,
R ENZ K D R DIE TR OGN O B FIZ L2 BFHAFENE ZUXZ ONRT o A0
A, FERIICHEAE N HERF SN R D ATREMER D, £ 2T, ARFGEIE, fkhRIcEB T 53
EDOU I DOHHARLEEOHRB L OZFDOZLEHLNITHZEE2HNET D,

2002 1T AREFIT PR AR BB K o TRRIAS ILFE FE RN O 530m R Z B 7 M2~ T 10m
BEIHARENMTONT-, T OB, SEHIN LIED TWZ 2 B & B R E OF NGRS
TN D, ABFFETIZL 2012 FEFKICZ D T B 7 M » THATRE R L UM R #H X o4
FEERE UHEHMAEFE L, I5IC1ELD 2013 FRKITHIAR DR SECH 72 72 L & D
A BEE BT,

2002 AFi, AHE NEHT 12 BIREOBKHEE (EBREONOBEHE D - -0 EE)
T, A BB AT <UZEBZRERIT TN, FEE D 500-530m O X CIIBEF ST A 6
Tehodz, —J7, 2012 i, B FEC 5-6 HIRRE ORI H X R T, B B T <IUE SRR
HERIZTFNHHOO, 500-530m OXFET 2 FRREOMMEH AR O, FREIX, Flim T
HC 2X100m &7= 0 20-30 HFRE Th o723, flif BT 10 SRRE CTh o 70, MR ORZERSE
TR E LT, SR DR o 28 BN & o TIREOHEBHIRIEREN R SN DB L H
o7, HERHE B IR FENIE IR Do Tz, 2012 4E00 5 2013 4R 1 4R/ TK 15% D8 TH7-Z 1
BRI EHR A DN (BEREBOILR b ETe), Foaf i E bRE M T2 W ER &
ST,

LM 10 ERTE D B HICEDZ2RBENHEIMLCHNDZ ERHLMNE o7, Bl FETIX
T CICHEBIBE DMK T L, MU O B ERE DB SN2 22d 5, 5%, >
BEDNERNARO TG 2 5B E NI T 5 & & b, RRAICHREM R EZH T 505
N D,

B 1 AN o AL L OfE AR LRR

Fig. 1 The wave-regenerated forest in Mt. Shimagare
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PEILERICET T 5 IILNFAFIRIEM S EICEITS
fEY A X EEMEROHMEHER
The size variation of bumblebee—pol | inated flowers in Chubu mountain region
~(Comparison among eight plant species~
RE T, OREFHMN, ILIIE, BERE (EMX-E-4£Y) , TEEE (EMX-E-£9Y, ILEHRDD

BEACHEA (T (et LTl T2 2 & TEARML L T & 7o, Z OZARMMITHE &~ 72 5 B0 E CUAT
FINZAELTTRY, I 2 B0 EICET 2FA L TH - TH, F—0kmE (B CMAE(ME
ALRER, EOBEIHEUMERRLNDZ ER3HD Yy Fua—24), 2O &k, iy
DEAFAIZH L TEME DB ERZE L CEXZZ EOFMLTHL H Y Tl AT Z &
THEY OHEACITHT T B ERZ RO D 2 LD D, B B EM#EICHEINT 5 2 & TIEIRE D%
BRET D EWV I RIOKFEZE K 2 OITh TR AEHRENICE W TR 568 xhis L
ToHIBRR) R AL T E OB R A L2 RIE 2, — 5 T EEOMEDTEIZ VT, 20 X 5 it
E DR BEBWATHNCA U TV D0 EREE L2 B G220, ARRFZE T, 8 ILHE R O RO
T340 U AR & [ TR 7 230088 & AR AR 2 A FE I 35\ ) THETZ I 0 PR 28 52 4 A
H L, TRDEE ORMROERIZE DO, £ LT, MOREE CREROE R S Z — 8 E,
BALD D3 RRGE L7z,

TER DRI 240 5 WIS <TFET 203, F CHIMIRHIZIL < 0Ai T 2 ~ T S FHHIT
§<@ﬁ%@k%ﬁ1WEW%LTV50*%MEﬁZi9@@VWATN?@ﬁ$ELT%D\
LR R L o T 2O R D, 2D &iE, v AT FITER & KT DA
YRS e 2 L - B CIE R R D~ AT ARFREMEERA L 2 2RMEIEVH LTS, £
Too SNT ARFIIFEHE TERY A REAMERRERDLZERMBNTND, TRHDI END,
HER LRSS OWR IV ME B I AR T 2 v AT ST EHEYICEB N T, BLTFO 2 SR THITE 5
)AEBT 5T Z L ICHAERT 2~ AT ARFROENITEG U e A XOERNFIET D
(BN BN TR D~ VAT ARF O A K2k L TR b RO BNED A X e
S TW5), i) 20 OWHYFER CEREEROTEY A ADOER RS —UPRHND,

ARG T, I D~ VN ST FE DT AR 2 L ERIZ BV T, v et
FREALRL D2 RPN EHEAEDFEDIEAY A XDOERI B L 52 T D INERGET D, ZD72D
B I NNFTAFHICER ZRIFET 2 &5 2 B, PEILFERIC RSO CIRIRVE S IZ D7z o
THAMT LMY 8 ERE L. (VI 7RV T, FV VTR YA H~vF, FvavES N

VARVavyoo v Raa, uYRTY behRA LTI a), ERERORYIZE LT
180 D $& 70 B AEHH I BV THEY A XORE ZATU, [FAIRFIZ Z AN OFRIZFHE Uiz~ LT
NFOFEEFLER LTz, TORER, ") Fan b4 ~F52R< 6 MICE L TIEHAIZ L -
TR DV NNATAFEBHIEL TV DIHEFRBIE SN, SHI2, TXTOMITBNT, =
hRICHEET D EBZZ ONLIEDOY A XTHBE 2 ERN LN, 2D ORI E — 2 L
ERBE SN~ NN TFTARTFREOREE R D Z LT v NTARFEOENRIEY A X OB
ERICH 2 DB L TERETT ),
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AREEMEELFESSEY A4 PSEVYRIZEITS
EEA D& RS E LR
Regeneration of saplings of Abjies veitchii and Abies mariessi at
different altitudes in Nishikoma station, Shinshu university
OMAEK EEUEMK - BFER), /MK T EM K AFC)

BMRFEI AT — a o ofm Lk, &S, iR, SRR Sz, BFEMNo L
REZYERT D L CTHERBHEEZZ > TRBY, ZOKSEFEL, TOBELEETSZ &
X, (BINOHE & I 2RO MBI 2 BAE T 5 9 X TEHEREBEWEZ RO, £ 2 CARIETIE, R
RIZ X DHEELAS I A L7 Hi i U S B ARIC B W T A 2000m~2400m O FEARZ x5 & LT,
SR DR EIREZ A LT H 2 E R ARE LT,

BMRFRFHME T VT AE 7 1 — v RBIFPEEMIEE v 2 — OB E A, LR o
f5 2000m~2400m DO FELEER} 28.6°, AL EfHfE, AT T EYBIOT T B Y BNMELET HE
FEEIIEBIAAR Z A & U7, PHBOHCE AR T 2212 1950 SEARAIEEIC IR 2N T T 2 & DNE TR
M bHER I TEBY, BUEITIRIKIC L2 HELD B 60 F5%4E LT\ 5, 2008 FIZa%E L7-1=
5 2000m, 2200m, 2400m OIS IZ3H 5 10mx10m O EERERHPN IV T, BiE 0.1m L E,
1.5m LT OB RO E F L OHIBRER 2 & L, 2008 AL TEAT —& L ik L,
PFHUMAEBS LU CREFEH L,

2000m 7' 2 v b CIIAETE A 59,603 A/ha TH D, 2008 £ 5 OFHIMARIT 12.8%, 1=
RIL2.0% Th o7z, 2200m 7' 2 b TIIAEE LN 46,801 Afha TH Y, FHIAZRIL 12.0%,
FETHIL2.4% T > 72,2400m 7' 2 b TIEIAEE FEAS 69,148 A/ha Th 0, HrE AT 2.0%,
FHUHEIL48% ThH oo, TEAROHBRERSAMIL, HERERPKE 72512 Lzh o> TREIEE
DT D ) TRIOME M 2 o8 L7223, FiMAZEO/NZ 0 2400m 7' 2 > R TIEo 7 a2 v b
& AT/ NRBERR DRI DN D 72 > o T (K-1),

TEBIOA T 7y MR B TE, FHIMNARLS X OHERERANOEWE, JIRIC X D5
L DR FGERREDEEIZ L > TR D Z L 2R LTV 5, EEARDOARE EHMELV Y 2000m,
2200m 'z v hTIL(RE, 2009), EEADOKIIEIZE > TE L v v 705 FEARKO T
TS EEZ BN, BEBORSEZTI TDICEATHLRETHD LW D, —F, EEAR
DOARBEE D E D 2400m 7' 2 v b TR, 2009), FEADZHE SN TND IO TN E <
FHMAEBENEZZ NS, Lo > T, HELEZEOHDREN 5 TIERWIREBIZH D &35
Z6N5, 5%, FEoE L 42 2000m , 2200m 72y hTIE EEANFEMIC L VAEEL,
TREAOES IS SR E TEEND, —F, EEE < BRIV 2400m 7 7 > M
M FEEDORRENFHTENTWD Z &0, EREICRN 21D 2 &, MSEREENRZ N &
B, SHBWOPIZET HIITRICEVWRHZET 560 L b s,

- 2000m 2200m 2400m
N

a"> k\ IR ZER

123 . EaE

HuFERE & (mm)

Fig. 1 Frequent distribution of DGH at altitude 2000m, 2200m, and 2400m
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REILEEICE T ENA IV ERBET SH/\/\F Gilpinia sp.
FRROERLESTIZDONT
Distribution and ecological traits of a new sawfly species, G//pinia sp.
that injures Pinus pumi/a in the Japan Alps
OBRE R FHEHEKR BSHNEE(EMXKEEZEAFC), IHEF(EMX - ILERFREH,
B FHEOGBEIIRATEHE - #R)

AR HES LU R L2 KT B O AR A7 FE T do % i [LAEFRIC K - THERL S U722 B o PASHAY 4R
BERNE SN TS, EILEEE OB LWWEREICEE LT A S LA, BEOLEER< .
ZOMERL L TEILAERRIIMETI TH S, L LiIFE, EIERERICEE L KIETHEENE S
SINTND, EO—DONRNA <Y &2 RET S Gilpiniasp. DRFEATH 5,

NA Y ORHRERO—>& LT, AL H5BENEM SN TWDEN, TOEMEKR A T =
R LI N, RIFFETIE, AFEOARE, SAIRILE L OMEREEEIREZ I DT 55
EHBET D,

[ k]

FRAHTAL T VT A RS NE A~ KRS 2 ), T L T R (T E B~ IR EEE L 28 BH).
7 V7 AP ARIL~ALETE /2 /NR)OBERR O (LB & FHA 5% & L7z, /A g A 13 2005 4=,
2011~2013 D 4 [Al|Z 72> T - 72,

P BT R LGED S 2 5 m OFPFAD NA <Y BB LN HA&E  GPS 7 A Z (EXILIM
Hi-ZOOM EX-H20G)Z W TATEDN Wb e hiia~— 27 LTz,

AIEOEM RSN EATNCIZ X 50 cmX 50 cm %), RKEHNOEMEEE 27—, Nz
T, 2013 FEATIE R R T NVT R B ERAA > b E L Ta&T, BIZ 1 EON—Z2TESHEZIT-
2o HAEANRIIREORIE, B T b, BYWHTE - BE) - RO T 2BIER LT,

(K55 - B%]
1. Gilpinia sp.
KRR X 0BT AN KENHFETH D 2 LV
L, BEFFELEORLEERT TH D,
TE AR ISR T, AR 1 #52> SAEE ST TRERWETFREHE
FELTWD Z EDRHLMNIC o Tn, REEXTIH, AEOBWAGRE
EEAMEOERENER ALY TERT L, BB IcLrMALED
Gilpinia sp. 4~ A i H HETHET D,
Male adult of Gilpiniasp. 2. Gilpinia sp.? 34
ARFFE T D 2012 FEO A HE TIE, KA CAREOFRA(H
RaEfR T emnoiz, L L2013 FEOHFEIZBNT, AEOKBENFTORA LN, A¥HK
THEHPET VT 22BN LT, KEOEEHES & o) 7T OEEELRET H, HRT LT R
OE ., AFED 53R 1E 2005~2011 FIBWTHIEEIL TL S A2y, 2013 Fi2B W T,
3 km A& A OFFHEEE L O EERL M ST BV TIEA LT,

ZHuE, IWEOKEORHEMN S ARFEO S ATIERI IR D 55
NS LTWDLEEZBND,

3. Gilpinia sp. D E N H 5

AFED 3 Fehiiz ., FHEMHE(16L:8D)DOIEIRZEN TRESA (7
=Y ravY AT A=) IRESRMEASTC, 18C,
25C)V A EZ THRBEEREITH> T\ 5, AKEETIE, BIEETIC
FI U726k 28 AR, EREHET D, Gilpinia sp. A A %

Female adult of Gilpinia sp.
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NMELKT S0/ IFIVONEREHEBERIFIZDONT
Larval aggregation and temperature response of Me/anitis phedima which is
expanding the distributional area
%%EE“HE§¥2¢ﬁ§M
(" EMKRERZEE AFC ERABEMRE, *: EMRFAILERFREHEH

[IZUwic]l] Z7wva/)~F a7 Melanitis phedima (Cramer) i, 7> TIXIWNCME K A
MEEEICAEBR L TCWAHEGTROF a v ThHolz. LL, WEMEHRILELTHWAZ AL
ANt ﬁ@ MR THRBISND L) ICRo7-. EHRTIE, 1970 4EZA 0 Or{EH#
FCHERR S 4, 1980 FERICITEH L TVD Z ENRH LM E 2572, 2000 LI L MR - PR H
ﬁf%%%éhfwé#,ﬁﬁ®%%ﬁiﬁ$k%<ﬁML DA A RET D ERITH 5
IZENTVRV. 22T, AR TIIHROEEM LIRERISIZER LT 2 DOHEEREZT
VN, ARIEROBERNZAR Y 5 H0EBLE L.

[fEAVEFER] 2012 SEICTPMFEREITo7-& 25, AROHHITEIRSM CHET S & M
WCEGFREMELS D Rbrotc. 7aa/~FavONRIIESTHZ ENALNTND D,
R CIEEE B NEM AR CE T, REZER TCE WD CT L B2 N £Z T,
AWGEIX 7 v a /) <F a v OB OER YA XN, EFEBBICRIFTHEZHONITHZ
ExREE L, B EMYA X THROEEEITo7. FFIL22°C, 16L8D OFEMTITo72

ZORESR, THHKIT 21 KEH, 28K (9.5%) LEFTE R o7, 25EKTIE 10 KEH
(20 8H), 2 ¥ % — 1 (4§H) (20.0%) 23447 L7z, 10 XKLL E CTIFAEFRMTIFE 100% L 720,
MY A ANRRKRENVEEGFRLELRD I Ny hoTlz. THEAEZER TE P T IR
X, BEAER I TH T2 &0, PMUEZROEHEREN, AHIC L > TEF LEERERS
EFRFoO TS Z LN bhole. BUEITIRAE & P L BIRORTAE 2 ET TH Y, L5V A
R LICRBICEN D DDBRFET D TETHD.

[(GOREIREERR] Jra/~Fa vOSMIKKOERE LT, S ROIRE GO R R
DM EME N RAEEDOREBICEBR L TVWD I EARBENZ. £2C, Z/ea/~FavoRE
EAFICRIETIREDEELZHFLNNIT A7, 2012 FICERIBRESHECI/ua )/ ~Fa v
ZEE LI, SHICEONTT — 2 2T L, R EER EADBEREERARH T L. LL,
PRI CIIEE S L ITIES X NETLTLEY, EMAHEEEITI) 2N TER1h -7, 2
EHMOREEINVEEL CNDEEXOLND. T BENT 5 T3 2K L 6 e TR
BLTMET 2EER o7, 6 IR EBEFARBELS Y, T o BRI LB X
LD,

Z T, 2013 ££1F 18°C, 20°C, 22°C, 25°C, 28°C, 30°CTHEZAff (16L8D) & EA B A —
IZLT, ABEEIToTNDHEZATHD. BIELETOD L Z A, 30°CIX 2012 4 & [FERIC 1 fi
TIT_NCTOMEEKRNELE Lz, 28°CTIE 3 E TOEFERIT 100% 727208, 4 #LEICIEE AL
OEENFEE L, UL LTBERITDT 2 1 BEHO A Th - 72, 25CLL T OEEILBIESRE T, I
KEEPUE L EARORTAE ZMEF TH 5.
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FYIZSLE)DEELBEOHE
The study of ecology and food plant of Pyrgus maculates
KIGHE— " - SIAEF - pRERE!
EM K2R AFC ERAEZMREE., 2 EMNKFLERZREMER)

Fyv~X 7%V Pyrous maculates (Bremer & Grey 1852) IXBREAIZ L VA tE 1B
IHE S, 2EMICHEDRE LWF a 7 Th b, RFRCIIN > TRASIKICAR L TWhzi
BUE CIIARE TR & T LVEBRBNHER SN TRV, T OO EIFIRIC LV FRER /D B A )
P HRE S, i, BREVENFAIZEIE STV D, ARBFZE CIEIATE O A RE 22 7L 2 /S5 4
DI E L ENEREITH- T2,

HoiE

DarFZ— AT KREETBAHGERICHT O ARFEOA LM Z | FRICIBEE 2170 B X X, B
T EATORVIEEBE X X, BICEPEEX 2170 T ZITEXN D 247 58X XITX5y L, £ %
NOXBEIZ InXIm DI KT — K3 D2FD, I O2FEL, I RT—FMNOIIYRXYFI Y L
UL OB, EOHE B ELANIE Ln, FE SRR A RO DI, £2TO
I RT— hEREBICT VX NVH AT TIRE LZ, &1L 201345 H 31 H~9 A 26 HIZF
16 [EfTV, AENED LD REBRICAEZ 2BEEFHT 200, 8085 RAEFRED
BEEZFHTL20O0EEL L,

MAMAE WMEANBNLF L BIZ 2 BT OINNMMELIT o 70, TORER, FITILI YAV
F 7Y DO 5322 Ko 4 AR, ¥ L mDIE 859 Kb 0 A, BITIEI YNV F Y 1193
e 0 B, A m 524 B 0 IR -7,

NERBIFAE Ty~ 7tV ogRTERTLIZLNMONTWVD, £Z T, FATER
LTWahd 4 fEiRZ 1 HFREICBZEL, BRLTWLIEEOY A X Z2HIE LT,

4) Imaged IZ& B IV AAYF I Y DE 200 AN KFHENICBWTERELAF ¥ F—T
B0 AR EHEARNT > 7 b Image] 12X » CHifEZHEM L7z, ZHICE D EOHEE IO E &
EZRET L7200 CHEERHICERT D Z ERREL 72 0 AR O FEINEL-CH R ORI H T 5
EORE S EMT LT,

ERNFREF

DEREE 2013 FICAREIBAH &R TN, 4 6 EERE L, MHRBENORT ¥ ThilF
Lz, BEFIYAYF I FPLvREZMHL, RN EDOL ) RRESDEZHNTE
BT 200588 T 5720, e REBREBORELRIES I —ATHE L1z, TORER
PRPEET 2IZO0 T, KV REREZHOVTERT 2HmRA LT,

) BEBEINER 2013 FEICKINET ¥y~ &7tk 27 flikE v, 25°C, 12L:12D DT
B Lz, IVUNAYFZY THEIK, VL a bk, ¥ I XX 10k, T 0545
= 5 AR CREBIEE L. shib I, WEEAHE L, £OfE, FEh x>y v F
VY T42.20, FPL32T3N.0H, FIAXTH0.5 0, A7 XA FAT45.5 &
7poln, FTOTFHMKREIXZI Y NV F 7Y TO0.1176g, ¥ A2 TO.1278g, F I Ak F
T0.0910g, 47 F A F2T0.1098g &7 olz, SHITEFRIZI Y AAYF U TT1.43%,
XL TI00%, FLIRALEXFTO0%, A7 FZAFIAT80%ERoT,
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FRRGEFINIBIZE D7 A AOE M) DOHBRUMRICDONT

Effects of various pestiside treatments to Hyphantria cunea |arvae

ZHARR - IHET PHES
(" EMKFRFMAFC EREBEMRE, *: EMKFILERFREHRER)

7 AU vme NV Hyphantria cunea (34t 7 A U I JFFET, 5 IR RKERZ I KEOE
TEIZONWTER LTz VWb AARAEY TH U HEBEIEC L > TRIEEIWIZED HiLT
Wb, BRETIHEIYZ 7. TE, IXREOUEERZILTH L LTz 600 FLL EICHED,

PERITIRAN 2 B AT AT T DR T IEE L > Tz, L L, ERTIHAMEZIZLD E L
TR ~FERID M U, AERERICERE L KT T Z ERMEE 2o Tz, 22T, A0F
FTIIY 7 Z2BEFETHT AV vk N ZBRTHICHIZ0 KRk e 3ANLERIZ L 5 BhFRZH R
Z il U CTHEERISNVEM ~ BB OV IR K I OBBIR OB 5 FiEEZ RO DL LA E LT,

RERME

TAYHue FUSHRIZH LT, BUFIZER% 4 SO ETRERALHEZ1T > 72, AL
FHNI =T 7 m RS RO 2 & — 7 VEERDKIEERICTh %, EEITT N THILONIFEEN
TITW, Ty B 7 - B - filidR LGB FEBRMIR IE—@ M & L7z,

TyE UGB EHNEHEOW-EL AN XOEERRLT0, V7 T OHE 10 KL R
ERN VD UTFRANC 1 0RR L, R 25 i@ SECHEASE2, ZORE, Pimsh ot
%3 100ppm TiX 100%. 10ppm Tix 90%. lppm TiE 10%, MMLPECIE 30%72 -7, 3
PO T EIT 100ppm Tl 100%. 10ppm LA T TIEK) 10%72 > 72, &Ko THIkSS) 1T 10ppm
THRERNHE LN, 3EERIT 100ppm THERN A LNT-,

BANE AN RO ICEBEOWZ & EOREFARD T2 A DOIED FIZnDH5hhk
\CHRAN A2 FERE T 2RI L7, ZFREILEFGEYE E ZHHD 2B T2, EOREER, #)

BRSO FETEH T 100+ 10« Ippm T 100%., MEALEETliX 0%72 - 7=, 3 linsh D FE 1= %X 100ppm
TI 83%. 10 - 1ppm TITH 20%. MEALFLCIX 183% 72> 7=, Lo Tl % 100 - 10 - 1ppm
TRHRPHE LN, 3EshRIE 100ppm THENAE LN,

FRIELAIE R AZWIN LI2EEZ R L ZICHRONRET D120 H 7 T OREIER DA
S TORIZ 24 FEfEHR L CHEAZ WIS 72 %, L2 10 00 BRI, ZORRE. Yk
W DOFETZRIL 100 « 10ppm T 100%. lppm TiE 0%, ATl 10%7- 72, 3 WshmDIE
3% 100ppm Tl 100%. 10ppm TiX 83%. 1lppm LLF CTiEK 10%7- 7=, K-> THIl - 3
S IR IR 7223 10ppm TIEFIERS O F N FN K Z o7z,

HHETNIE TTOEHAZ 3KV, EHICETERAZRNORIN LZEE2 AL XD
WL REFARD, AP 1 AROARIEAZ G 2 EO HHTHICKEOSL S 0S5 Lz, BiX 580
B0 EA S, 4 HE 100ppm ZEEL TWERnRIEIZL BT, F0% M H 200ppm % 1
HEL, 2 M THHRITEREL -,
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ANV OO ZDFEMEBEICET AT RER
The study of col lecting eggs and alternative food plant of SA/jimiaeoides
divinus
FRBE' - IHEF? - IHEE"
(" EMKZRZEAFC ERERBREHMRE. 2 EMRBILERFREHERN)

AV U 22 X Shijimiaeoides divinus X REFIL L AEARIRO—E LVER L TWRWnWF 3 7T
H5, EFENTEINOTERRICHE > TEFEL TW S, BETITALT, 225 d, st
TLhREbLIRLS o T LE o, A0V ¥ I DD ERKILZ 5 Sophora flavescens &\
RN HARFR O | JRIEOMBIRAL, SUERERE L SN TS, ZZTREADO L v
RF—% 7w 7 CIIpsEiR T HEICHEE SN TE Y, 2006 423K B4/ B AR B (i # 4
BUZE VBRI bz, 2O XD ITHEE L Z 5 fE~OX KD 1 o& L TRREFICLHHE
DRAHEREN 8 D, RWFFE CIIRHEDPEI E SR B EIZE R U COIRMN R E kel b %
ATz,

EBR 1 EINMEOER

FANY P NET T TIFEINT D 2 ERMLN TN D, FEIC X D EINTETV L oS
HNDEMR, LWEL LBRNCINZED DD HEEZESLZ L2 AME LT2134ED5 H -6
AIZEBRZITo7,

EERILATIZR RS 4 SDOFEIFHEEZR LI, O)WEER Y VT 7 75280, REFHD A
A 5{EIKE 1 SOWESR Yy M LEERT O L CEINSE D, QRBHELD AR5 EHIKE T
TDANSTZBSr — I L CHEIN S5, Q)REHEAD A A 5 fEkE Y v x — LAEINET
FEINS D, ()RZRD AR 10k AR 5 EEEZ B — VI L TRE - IS E 5, 5
ST D IED 114 9P, (2)DIFIEN 117 JF, ()P IFF1EDS 159 JF, (4)D kNS 37 iT
bolz, 1 A XY= THET 5 L B)DHTiEGBL8 IN K b -T2, )DFEITFR Y FORE
DA NEL | FHRBED S T2 OIS SN2 Do T B IR 2 EIRWZ, D5 2 FEIN 2
] B DA ZIEIERZ RN LA E . BHERNQ)RLQ) D HIE L bR TIKL o7, R)DHIET
IXPESR 2 [ H LIRS 59.6% N EIRTE o7z, FEEELOMm CTIEE@)D FiEN b TR D 7
Mmooz,

ER 2 FARECXIHEBEEMOBER

FAND TV INT I T TERELELTCWAIENMbNTWAD, =k 7 47 Robinia
pseudoacacia b BXHMEL H D, 7 T TIIENE THHELO X A IV TRRNE T T T DR
ENFELEHODON TN RWEHEZ ONDRETIE -2 0 FFEEENRZ N ERIE L EN
otz 0T 57 EORMBEERH L, T2 T RHARE LT=87 I 7 TOERBEEN O
MBELR D, AN VI ONBMIT1EBWrL 4METHY, ERTII=TH 7T % EOlE
DB 5 2O R WO ERFEET D720 T - 72,

FERTIL 201346 HIC=kT7 W7 % LEshhin s & 4 mshhh 6 52 THE Lz, Shiluk
TR 1 OIF PO L2 D& HWT 12L12D, 25COEMGE T CEHEE LI, 1mdhnhb=t7
BT w5 Z 7 OUF 30 EIRTE 5 7= A3, 29 EIRIE 1 CTIEL L, MR > 7= Didb 0 1 EIRT
ST WME COAFERIZIIBWE 72, =T W T 52X TRIZ/>THrHD 1 » A% OIKE
1% 01119 T, 7 77 &2 52O D 01299 &R TEEN -T2, 4 RN L=k T H T
5 Z T RIRTE 5 ERTE o 7223, 2 ERIERTIRATIZAE T L SRR IRIC /e o 72, W2/ > T b
3 AT LEEOIRIZEA M E L TR Y FEY 2RI %2 L ChD ERT MR I,
AT E Tl 60.0% TH - 7223MfN D 3 AZITIE 0.0%IC 72 > 72, HITMHRT & f\iE % D1
KEIXZ 7T %52 - BETIEZZENEN 0186 g & 0144y, =BT T % 4D 5 2 -k
TIEENZ1 01329 &£ 0.089g C=t T h T & G2 I-AEKDO TN 72 o7, LEDZ LD
1L AIDOELLENL =T I T 252 TH I ELEFERLRNZ EHBA LT,
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HERERES v S BAKBROMENLCRBESE
Effective method to transplanting an endangered butterfly
Lycaeides argyrognomom
INEEXHE ' - IHEF 2 - PHEE
(EMKRFRZEAFC ERERZHEE, 2 EMNKRBILENZRAEMERN
(3531

I Y~V Lycaeides argyrognomom \IAINDRFFEFETH VO | HE - BARMI & LT oy AR
T 5, BREOa~Y )X Indigofera pseudotinctoria I~ AFO/MERTH Y . JAJFELEEFG 72
CIAEBTT D, BFEI PV I0ARMITEA L TEBY, 2012 FOREAL Yy KT —27 v
JYGTIZ X0 MREEITENS IBEICT V7 T v 7 Lis, BMRPEERZRELICBNTHA
FOLWER T I LB O/-R e SIC L0 AR HEIL L TLE D FlH %< BUEART S EAREE
FRESTDIVNEND D, T TAGEEI P~V VIR O o~y FXAFHICBE L,
ANLHNZEE S DL HEEWNLTHZ 2B E L,

(A%} & 5]

FERRITRFIEAN [P OAR ] EEHERT, G- B0 2 2O a~Y FXAEFHTITo 7,
B iR RKEGITERE LIz A AR E T DK Bl 2= FXREXRITEIN, £ 2B
KA 7 CTRE LR Z G B0 o< X REXICEINS ., Z0%ROIN, $hl,
B R OB (A% & A U 7=, PESRIZ i T = Y RO A B, A A 2~3 fH{k & ATz,
YUY IO, RO TAICKDETCRREHNZ LM OENTWD, £ 2T, BT
IN S 72 ORI T i O 4l Ui A e 7 X RN X)) & B SRR AE Ol L 7= Xl (1 LX) % 3%
&L CINFERB L OB OAFRELFHE LT,

[ZBHER] * 1 INFAEROHE

(DERFER 2 SOREXICHEINSETINZ 4 H T X X

PE Lo B U, FAENIET 2528

P DR 7. 0% 49. 0%
BLT-EZARIOE I BERE -7, hiE
T 0. 0% 65. 2%

Z R T INIARI 50% LA LT AN R B D05, 1l

B2 T RWEEIE T%LUT & FAERITIE -7z, T & 0 il I T a8 b D F A

ERSOICHAENTHD LEZ BT, #2 HROAETFRD L
QA THRETHDEFE 2 SOMRGEX THHIT X WM X W LK
2 4T S NN S B3 s -
LML IX T, 4 B RETOEFREHE LT L > Y DA 90, 3% 0. 0%
ZAH, R2DE IR LRSIz, My BICBT D
o 45 93. 3% 3. 4%

MEENT X AEFRIT 93. 3% L R bmn 2T, —FH,
BT TH P OAREEMERTIE 20. 3% & Ml IR TIKRD o 72, ZHUE, W D OKREEHER]
DHEZYNEL | HROERICE LIERETRP TN THL EBERADND,

LA E O FZBAE R D i B0, SO EFRE RO DDA TH LM, I v~ U
DOIREICHE LICREARET 52 E CELILAEFRELTROLNDL EZEX DD,

96



BEUFHERSMOBESEEICE > -EHBEOEL
Alttitudinal changes in regeneration dynamics
of subalpine coniferous forests
OB EMABUEMK -BT). EEH— MK - EEE) .

FRARDOREAE A IXIRE SRR R E S EET L7200, MARESN R DI o Tk
T 5, £, BRARORA A i@ﬁ@@ﬁﬁ@7DﬁX%i%ﬁ%@%ﬁzéﬁéﬁo@K®
BHCIX, ARR, L, EAEOEE, MERE OBEFe ERBRT 5, ANFSE CrI & L
FHEBMROFAER OB Z I L, EORFOERIC L > TERIEDER Z & OFE EREOZEL)
XD EERTHIEEBEMNET S,

AN AL B 2 el i OFEE 1600 m ~ 2500 m (XA & [UHSHEBMKTH 0 | PEF€b>rq<
RABWCLENWY, EERIIS T YDA AT T A~NEED D, Z OH TOEESEEIC
S T BMAEE & BRI OWTHRET 5720, v 7 B VE KOS 1600 m, ﬁi@ﬁm@
2000 m, A A7 B VE LD 2300 m ICHHEXZRE L, BB (DBH) 5 cm UL _EOEAR % xt
BIHBARRHE TR o712, TOFRER, IV OEET 58S 1600m TIEZ £ Y725 DBH 30 cm
W=7 2RO — IOV A AEZ R LTz, £OOEIAHEORELNAEE 722 212k
D, HDOWERETCOEERENA AT I EY IV a7 Yy MBS L2 ERREB IR, 1
2300 m TIEU T EVIRITEAEDMA L TR Toicd, VI EYDOEENREETHL Z &
PRENTZ, —FH, A4V T E VXTI DO ﬁf@@%ﬁ@%%%ﬁm TV A AEEITL T
T2 S T2 D E LT EHBNITHONTWD Z EDIRE Tz, 5 2000 m OFEAERI T CldmfE
EH LTS, £, VT EIEFEAREREARNF kiof ST HEMNH Y A A
T EY DO TREARIIMEDOREARD FIZHMT DM o7, DT FHAEBATH ClIfEL%
DXYy I TOIEYRAATITEY I RIICESE, ARTO2ZETELEL. A4V T Y
VRS B < TR THERE S 7 2R L T D 2 ERIB ST,

AT SFEO A R TITRT 248 m & BRSSO EL | — BB LREET VI L -
T Lz, ZOREER, 5 1600 m TO/PNMUMERIZIBWT, AT VYDOERTTEY LD
HAERENAEICE P22 ELSMNT AR OHBE, eI ONRNoTc, SHITER

\ZxF g HFEN - FREBG OB L PRI IR R BII R oo Te, L LAER
_ﬂbfm%iwﬁbﬁwtwb:tfﬁ&<\%@%@@%ﬁ&ﬁ%<%@@%@ﬁé%ﬁ
Mmootz BEMAEERAMBRE T hoztE2 b, £/, [AEROKETERKE LT
VEAE R 1600 m <2 2000 m T3/ NEMEIRIZF 1T 5 KEUER D D OBRRIC KX D L BN S EER TH
V. 2300 m TIFEASE 7 & OMELIC X 5 KEEEROBFT IO ENR LN ERbhoTe, Fio,
FELIZHOWT HFRR - @Ww%@%ﬁ@wa IRENR Do T2, T DOT=HIEE 1600 m < 2000 m

TIXERRIBE G A3, FEm 2300 m CIFXIBELA Z N EIERY A X7 L TR TICEE L T D
LR E T,

AAFZE IR E O M & AT S EERIR O B O\ T, RS & PO ABITH TR
i & RAUERD &/ NER~OYLRED | ISR TR E 72 EOBILN TN TN HEINCEL 5 2
B LRI NT,
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BREIJIIOCIEHOVIOITAT7IBARRKICH T I2FEHEN
Host specificity of Japanese Phengaris butterflies
in genetic clades of Myrmica kotokui
OLHRT, /MAE (EMX - H), Fﬁiﬂféﬁﬁ (EMXK - BB, lLEHRHD,
HHEN EMKER - BAI), RAFH(FE)K - Bif)

I (UIFa v i, BEEKICA
AT HIEED LY I F a v Th D, Ftinsh B
FEFEMEY (VL NTRE LKLY v FUROK
ERE) ETHFZRRNLIE T2, 4#g R
LERBEEEY, 7T VEBOMETVICK-TT
UDOBEMNIZEFBIF SN S (Thomas etal. 1989). ¥ oh
WAz, HET YV an=—0&REHAEL,
ABFLTHL (K1),

AvVIRIL, MRICFEMD EFET VITHL [

BWFEAREEZ RO, ERBREOLICHEL,
g—ny/RT i%@éﬁfﬁﬁ%‘%iﬁ I LTS,
TV I BOSHOEIZHT- D BARIIEIZIE, I~ 3 (Phengaris teleius) & A4 =~
¥ 2 (P. arionides) ﬁ\"%ﬁb“(b\i)\, W& BT, RITVMEEAERINTEY, I~V
MapR St TS, A4 2~ O JFERBEEEICIEE ST D REA L > FU 2 | 2012).

RN R END I~V IFOREEARET D LT, %FE7 Y ZHOFEILTEETHD.
RERD, AFYVAOAT I (M. arion) Ok, EEHNSFLT U NN R Lol
DI 572 EBEZ LTSNS TH S (Thomas et al. 1989). T 72bb, T VI DIA
21X, N—= b T =L EOT VENAAIR EVD Z LT 5.

HARIZBEWTHL I VIBLOA AT VIDHFET VFIZOW TN ONERH Y,
WX T b U7 27 U (Myrmica kotokui) (2475 2 & BB LT > TV D (Gl -
A D 2013). LavL, T4, AAREI Y IFEERFET VORI, L7210 Tl
IWAVNWT@ﬁﬁﬂzﬁkﬁot.@ﬁﬁ%,ﬁ%ﬁﬁ%%ﬁﬂ#%,%*@kéﬂf%t
U T UL, HRETITHATE 2204 SOBEHRRE (L1I~L4) 12k T 2 2 LR85
T2 o725 ToH D (Uedaetal 2012; Ueda et al. 2013).

FI T, ABFETIE, BAEIS Y U IHEOABMMNOTRE LTV U Y VT Y OBGIHIHRE
EREL, IV IEBREDT VRO RIIFET HOENERGE L. ALiEE, TR A
T, EFBLIOURO T VIBLOAA I~ VI OARRIZBWNT, YT 7 V7T Y DR
AL, BRIV Y IFa vhmBFEL T DLI0ENEHR L LT, 71U O DNA Y
NERE LT, T VRO DNAFEX, I b= KU 7 DNA O COLEE T O/ EH % A
TRBIk-oT.

BIGFRTORR, I~V IBI0A A A VI0AEBMIZIE, FRENY TS T
D L2 FHEBLOL3 ZERDATHIE, EHIZ, I PIBLVET AT U IGRNE
BRCTHAL TWEOT U RS, THAEN L2 BHEBEINLI RHETHH Z EBHA LN
oo T hebb, AREI VU IBHIIT U 7 VT VENORERTICHERE L TW=DTH S.
ZORRIE, IV IFORLEED D LT, EOFET VRMBEE TE DRE A MR
5T EDOEEMNETRETD.

.U T U afeEds
ATV I m (RE ).
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BEELEBIZEEH DS VDONEREEDNEIL
Influence of simulated warming using OTC on Photosynthesis of
Empetrum nigrum
OLbJs BI3E GRECK - AW, E 5 (REREEREUZEET), B M= (REFRER
BARARRFZEAT, TH 1 GUEK - BB 7FERE), EH £ GUEK - EGRER)

[T L Y]

BIE, HIERO L TIR D EANEMTE 512 CIRBENEI T L TW D EEbhvTnbd, D
THRHIE IIBREE A & DMMITE L O E LR Z T 5 LB LTV D, R ~D L
WEED . INETIERE, M e — 7 EEH OB EOFEEZ ., kRx 2 8Tl
{LALPREBR M T b T & To, mLBRE L, (R, A, S HICHOFEOREA M L AR KREN
7o OIZHE DR THNH STV D 23 IRBELAAERIZ L 0 OGRS v, R L 5 2
EDERR STV S (Shi et al.2008), FEERIC, AEE I EOIITERT TITR> T b A4 —7
YhyTFx = (LLFOTC &%) #HAOVIRBVLEX CIX, —Ho@ELfEyoso1 X
NELIREL RS TV ZLERHERENT VD, FlZ, HravIvBodrays
Empetrum nigrum 1%, IRBEACABIZ X 531 F~ A RN E L < | IR AR X Tl o &
WWETEELTWD, 2D X957 E nigrum O/3A F~ ABLIFEEIZ 5> TWAD R, FON
A F ABD AT = ZALEH ST SN TR, 2O A I = A LTIIEA REERE 2 Hh
D0, FMF, ETEA a0 T o OWEAEEICED D A RFEOZEIZER L TIFEEZ TR -
7o

[FaAsth & k]
AL BB IR B 7 R L TEAT IS E S 7z OTC K &2 & iR L AL EBR X T T2 » 72,
Z ORI ERR KL 1995 TR E ST B HIEICE D £ T, OTC WA TR 2~3 ‘CHIR
JEZAEDRH D KO IZHEFF STV D, AT, IRBBLAAERIZ X 531 A~ AEINAE L E. nigrum
B REBAT A - PR A I L 72 (20134E 8 H 4 H),
E nigrum I3IEN/NE WD, FOV A XZEDERN
AR ELEE 2 B E LIE 21772 o 72, oA Bl E 1358
ARENZERNE T THIE L, #E, ZRPOmmE AT
JRE AR L oo, WEEITRo T,

[t 5]
OTC Wix OTC 4+ £ 0 LI AR/ NS < BAES
FREE S K E N D & BRI Th o7, AL TFIC PAR (Wmol photonm “§™")

CO: flux (umol CO2m "8 )

ARIZZMEETHY . ERGELLIZE WS ZEEA9, 1 201348 ADF—# D
F o, MEREHEL OTCAD HFNRKE oty ZDOZ L 55 10~15 °C 0 &5 %

OTC AN TITAEFIC LV E L DI X RN D Z DR ENT,
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BEXHICKDI7H/ VAT ISOBREREEOEIL
Variations in mycorrhizal fungi of Phy//odoce aleutica between alpine
fellfield and snowbed habitats
OTHEZETF HEX - BEFt), L#EX (HEAKXS)

BHE - KIRE W o Tmg LWVREETH 2 @ ILH Cik, BB CTHRAT 2 HENPHMOET % KX
SHELTWD EHERIESND, kRO 1T, BERICHFEET L2EBEE LA L, EHR EME
NOIAERERRL T D, FEIRE T, B TEPIC O ERZRED KD L HERIC/FEET 5 M
B PRI D LRMNICHE T ~ES, TOD, — BRI ORICERZER SN D
CETEMOEBTIMEESND Z EDRMONT WD, ZOMRIIERESREL > TRELLEDS
EbEZLND,

LZETHMASIT HND AROEILFHTIX, EOS Y HFIZL - T, EEHF., BEESIE. K5y
. KBS ERk 2 BRSOV EEN TR T 5, £ 2 TR TIX, MEREICX
S TRNEBREENEILT D200 EHLMNCT D Z L2 B BIAWVESREICAERTT 57 4
IIAY T (VYR BV TR OMRNEBREBEIZOWT A XY ) MMifrE T 72,

TR T OFNGET & BT D ZE AL 5 EE (BF 10 f8R) OMIME A% 20em £-Hc L, S
TG PEANC X 2P, HWALKBIC K 2R mBE AT o 72, 2D 9 BESITEREOREIC, )
HOFE A B ) DIz, 2 OHIFR LW DNA 24 L. PCR IZ X - T rDNA ITS1 f#is %
IR U7, &K PCR BEEM ZiBI+ 5720 & 7 EeH 2., &6 iy —4 % —GS
Junior (2 =%f) 12XV 80Mbp (VU — FE ) 390bp, U — Rk 208,600) DELHIIE A 157,
WRES T ' 77— [Assams| ZHWT, U — KK 3000p DL O Z 555 HEE 27 LI
OEEHZHHE L. A TSI EREE., BiF O S9NWERE T I AX VT LarT 4 7%
72 5 U— KRWMOBEHBRBEERS O T 0 Z3BREL, ohizar7 47 % 0OTU
(Operational Taxonomic Unit) & L CH#ALAYIZIR — DR & A7 Lz, D% [Claident] % HW
T BLAST MR ATV, BT MEREMESIRE ORI SV TAERIE 21T - 72,

KT ND Y — REIEHK 24,000 25 68,000 T, 194 ® OTU 567z, b o 13 135
fIRVT DB NGFTIZ D&, UBILEMET OBWIGFTIZ OB Sz, 72720, ZUH 000
OTU L 1 v 7N TOAHABHINTEY, 7N DBEB I RRKRENEEZ DN, Zhb
DT —F ZHWTERS T (PCA) #4179 &, H I CTHRIT ORNGET & BOWETAKE <
SFonBdZ ERRENTE (),

1940TU @ 9 5 620TU (F0HRENRE CTE 7oz, FAL-ULLL ERIETE 2 0%ERtE 1D
L. Helotiales IZBTAHORXELELTREY., ZhiZohE Ty Y ORHOBNAEBEOEHREIC
LOMAERR L —FT 5,

B%ITT TR 7 DBEOFRIEZZE 2 7256, OUT O EDRRELEDL L O Z T
HEELIT, BEREBLOA YT ) MEOKEIT) TETH D,

o E_8 (14%)
O] e}
o
[ )
o 55—
o (15%)
1 (@]
HEE ]
AWFFEITER 24 AEFESLI P kRS T @ 1 | OERITDE VSR
ETn 7T AEAMIEEEEE S TITVE 1 @ERITORMER
L7,

®. EmS54 (PCA) DFER.
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R7OT7EAAALIVEICE T3 ELEEYFEHNHE
The evolutionary biological study of East Asian giant water bugs
OfikEh (EMK-F-HRAEI), BiBE (EMKX-F-I2R),
BsEAR (EMK - B - &%, EMK - ILEH)

W7 7 ik i = A1 2 Appasus japonicus 35 KON A3 4 A T Appasus major £V H 2
FoOaAd A LAVBEBRMER LTS (K- 54, 2005), Zhb 2L, BRE - EERE - &
HOWT I HAGRD LS 5 VITEHE L TEY (I, 2001), FEFZZHENAE U T2 rIRENE © R
SNTWB L (2)1],2001), FEOFAIHRD CHHE Ch 5, AW TIE, BRI L UG
METHRELZaAA LB A ad A 2NN T /HERLVFEEIZE L TEERINT
X REREE OB EZRAZIEIN, 2 bar FU TEE T 16S rRNA, COl fEik, s 1
Histone 3 TEIK DI IS D& | K42 OFEE L COMSIMEE FREE L 72,

R, OMAEOFANCBWTHS E SN TEERERIEEICOVWTIE, METOEENH D,
INLOBEAZEMCHERTDIZ EIEMENS N2 E 2L LIz, LML, EEIPE %2 MR
THZETHRREEDY A7 ZEHETCE 5T &, @QFFIC, AR SN TEAADORRBIHFMIEER
TEREIEE T, KERFE 2 A A LV HRITT 25 G IITHEAICHEDR H 2 2 & . @mtDNA @ COI
FEIRIZHIT D DNA N—a—F ¢ V' JIEFBO TENTH D Z BRI L7z (Suzuki et al.,
2013),

EBHIZ, It A AVE 2 IR T 2 B ER L OSRGHIEER) S 2 — U 2 T 570,
ALHEE D D IUN E TO BRI, fE - FEB L e v TICB T a4 A4 AvB IO A a4 A
L TG TRIT 21T o 720 ZOFEER. A A L3N O TUEREE PE ORI S R R %
ML, HARERNIZBWTHRELS 2 0D RMEEN DRSNS Z LB N oT, I HIT,
REIERBE & HARD UMM 72 & 2 & T R S BoRFEEE & U Calfli XA, A ARPE 241 AT 13 1%R
MOBRIZH D (e, FHHLHHE) LFHEIT,

—Jj A AFA BATONTIE, AARER LOWE - HE - 1o 7 EOEERNR S EH R
BEEZMERK L. HARENOAA 34 A LT 3 ORGSO RER & o7z,

WA 31T 2 RAMHTRE R A Ll LT & 2 A RSTHIBR 72 B (R i0f s 13 2 R TR & < Bt/
HIERHLMNE ST, T, BREICBWGHEHASINSI b R TEE T COl BEIW
168 rRNA fEUI A i & & 7 RO BLIEFRR (100 SHHT2 Y 2.30%) %24 T, SFHEiE
Ak Ilz, FNENOENICE T 5 KRR DO ERHEERE R D . BN T 5 E AR
OWFERIT, a4 A ATk, PELMES ZOGE L Lo [LHER R 2B LTz 2 & 3Rg
ENT—HT A 2 AA 52 THREPLARE X OHER LR O ILETEZ A BE L Tz Z &R
AR ENT, Fie, SEEEEIEEHIMEDOER > TWAZ Lk, METHEL THEDLLN
7o EHIT, R LIZI A~y FRHENT 2T o T2 & 2 A, ad A LAVFENIZE T 5% R
E, TR REMEFUTH D LI SN0 L, A aFd A 22O TIE, WL D00
FENRFICEB N TR MRy 7 BNELTZ L2 RRT RN G LN, DX 2T, BESE
RE, NEH v hORIFE (e, AERERI= v F) TN TERIL TEB Y, v ks K& < A4 —
N—=F T LTWBRBED2FTHDDIZH )b BT, £ DOEERREE R L OSREHIEER R &
—UNZIEERNHRLND Z LD, AFFEICB WV TH LN o7z, 2 HORERIE, mWFEMIZE
T ABEN D HEE IR BEO ST e B RAZERSH DL ERBTLLOTHDL EEZ LN D,
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DNA ZRWE-RBERYX/ D YBARRICHE T 5ECHEEDEHA
The genetic structure of the Japanese black bear Ursus thibetanus
Japonicus in the ‘Japanese Alps’ region
ORNIER EMK-R-BIFXR), # FMH NPOEAEMYX/IDIIHAESR), FRE
(REHFRRERLWREN  FEEX (EMX) , TEESR (EMK-E - £Y)

Y% /U7~ Ursus thibetanus X, 7 7 IRRICAET 2RO 7 < T, 7THFEICK S INT
Wb, BARIZE, ANBLONMEIC=FRYF /U7~ Ut japonicus MNAERLTWD (JUNT
FAEW G, AT T ) U7~ LRFET D) . FCH, RFROMRIILTH 5 REFRIZ, AR
TNT Az GLHREMILERICHENLTWD Z & REFRICBIT DY X ) U 7~ OHEEABBDHK
360058 (KEFIL 20114F) E@mWEETHDLZ b bAREOEBMOF ¢4 EE L ko —>
ThsbEBEZOND, BRI L2 ILBEAW < 90 0 | BHUTIFHES T A8 - TV D
e, YR ) U OERMALT LLEEE L TS EIEE AT, £, (LB oOBEORES
GRS D FAM 72 & DRFZERH1T O TWARWZ LD — IS b2 E LI B A HE
SNTWVDEITE LR,

V) U T I BN OO HERTETH D0 KICIFARIRICNE e = R L X — E R D
7e, 1 H&7- v 5500kcal (60kg DEA) DEEZ IS 2 ME RN H DD, £ DEEDO KE 7L T
BAAEORE \Wbpd R 7Y Thd, TDH, Ro7 U oORTEEICIL, ff2RkDTYF
J U T OITEFHNIAN Y NBRETEFY T 57~ biix, KREHE, AWHEEO—KE 72
S>TW5, —hH T, VXU Z~OERHEMEN, TiHEHEICETIER > THDEWNSHERD H
0. AR (2010 45 11 A) . BRI (2012 4F 10 A) ~OHENEZ el BB
WBNTOYFX ) U 7~OHEIITESHNREBRRZS S LB 26N TN, o, BFETIE,
VXU TZICLORMO N TR v EOREMTE, ME, EE SE~OHEED S B
INTEY, EHRIZYX /U T~ NEDITHENRKRESEBRZ L, 2 OHEENELTND &
ERbND, ZOZ b, REFREASEREEHGIHICHENTY X/ U 7~ OFERIRZIL
(5 - AEBRERE L) O ERAZK) 150 SEICERE L CRETEMTONTWER, VX /) U T~
DOREHEAFITIE, AERE LT ERRHZASEE KX < ERIZEAERHZE ST D (Bl 2006
HEIZ 13 558 BH, 2010 4FI21X 361 BH, 2012 4RIZ13H 400 BHO Y & ) U V< BNl SN TV D)
L L722n b, REFHEFIEICEWT, BafFHaryas LERFR RS Tuninied, Ry
WYX ) U7 <2807 HE ST R RS 3 20,

ARFFETIE, 2006 =005 2012 4TI S NT=Y & 7 U 7<) 200 @A Z VT, mtDNA il
IEL 626-bp 2 Y, £ DNA MHC 7 5 A % — 11 N— ¥ i {n1- 2 fHi 270-bp Zfi#Hr L. EEFIR
VX ) U7 EREEC BT D BIRARE DS 21T o 72, mIDNA HIEIF O T Tix, 12 o~
a4 TR ST, ~NTa gL T oM
B AL, BB ARSI A6 D AR 7
NTa A7 B0l Hfr< & REFEROILE & rE
BTN LT S S a7 a #

A TRER o722 REROACE & i
MCTOBEBTRE), ThbbLYX /U r7~D
BEBAEE T, HDHWVITIERFICE
NThdHZ ENRBINTZ, —F., % DNA
MHC 7 5 2% — NI RX— % &Iz 2 fEIK
(270-bp) MHDOFERTIX, 14 ONNT X AT
DR ESNTR, T a XA T OB
R 72 A X A DR N o T2, )
JIVIDRICED a7~ (NEHE K
A young bear (Photo by Mr. Rokuhara)
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I - SRR S A R A 5 002 & 5 RGHBZHHR
Phylogeogr aphy of Dipteromimid M ayflies Inhabiting M ountainous Headwater

OMHhiiE, B|ig=ER (EMK - BEHAEYHERD

AR I a v R Dipteromimidee IZTHARBEAR TR 2FENOHERIANL TS, KR
W AR BE TH L e 7 BNIZB W T HFIARREEO > Th 5. 1875 FIZFHi N
7= HH AR A v Dipteromimus tipuliformis (Fig.1) 1, FHRILBEZ A O FALRIC, Zh kX
DPEBANCIZIR AR H1ED, WE, Jul, BLOEEKREICELET S (Tojo ad Matsukawa,
2003). Tojo and Matsukawa (2003)i%, 7ERD Atk & < BEAL 7= a FRAMIETND 2 7 fr
NOARBIOA T e iR L, BEEBET L L LI, MO TEARM, WE, TN
ZLTCHRBERSBEDOHT T AT 7 NBITBEICRELS MET 22 L 2R L, ZOKM
WEPEDERE 2 A THEARE LT A vl R A7 v Dipteromimus flavipterus % #FrfE st L
7o, Zok, SFRARI, KEARKUT 22 ENG G XA 0 TR A7 v OFEMD R
ERTWn5D.

AR Fra R, )RR OMIT (NS BV ICEIGT 272 8, D TR
BRI OBESATH LI A Xy FEFIHLTWD, B fEELS, ERETHS. =
WHDOZ ENBLAMEEO SRR T2V A~AIZES L, RFEOEREHIL, BT - BHES AT 5 Em
DRV, Z D72, fEEREE L~V TOBBHIEE IR S v, HIERAIZiE < B 7 8 (R HERH]
TOBEBIIEIT S B A A, IEROMERM THEENMMENRRENT EREHR S TE OF
%, 2005 ; tojo, 2010). AMWFFEIXHAEI TILH D b OO A MEfET 5 X 5 IEEEED 704 LT
WD ZEBHLNEZRY, HEBEES I - RTEOFERICEL TV EEXHLND. 2D K
I IMEIZ DN TS, EMBERIC Z YRS (Fig.2), By iERE & B et & OMICAE
TRFHBAD B B LTz

AWFFET, I b= KU T DNA @ 16S rRNA (FHiKk) I X O COI fHIk, % DNA @ Histone 3
TEIDIRHT 22 36 Z 72 o 7o R R TOBIBHI LR E W T & RO L~ TO R & 2208 R
SRR LT, &I, FRIBEEROMEALNE T 2 B CERMICKE < b T 5
MRS, 2L, EMORFHBICBWLTLIEUSR U Ta e [23eE (Bl
TIFEZR & OREMED RIE S D K9 RBBRIRWVLEE R G OO THET 5.

Fig.1 Dipteromimus tipuliformis Fig.2 The relationship between pairwise genetic
distance in the mtDNA 16S rRNA region (p-
distance) of individuals and geographic distance of
collection sites (Mantel test; p<0.001)
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AU FETSEORFRFHBZNHR
(FEZXZB-TJ)METSHED
Phylogeography of Pseudostenophylax caddisflies (Trichoptera, Limnephilidae)

O=LER (EMX-EHZH) HEEX @RNEZEE), FWESL (EMX - BFE)

FINCAERT DKAER B CIX, MERICH > 2T o4 BIREREE SIS L CERT 5,
IO, LT, R, bk, Pk, & L CRICEIS LR R SR TTE D,
oo b, FRAREICH L U ClEIS LT, &0 TR oW @S U2 FEREC ) LT,
DI - BIE & 72 0 3BT, SEFERELASLTVHAICH D B2 b D, MR e
LT, SEMMTOBGTIRENECEHE 25700, MENRELRMEMEESND, SHIT,
LMV A XN EL 20D 2 L TRIEMEEEBIRESN D, 2 0O X 5 7B O B R A S
AIHARD 2 LIX, EMRERE DA & YA R R RORIEEB O & OREME A BT HICH
o THBETHDLEEZDLND,

ARFGECTHRIGE LT H 27 ) v TR OA > Z 7 BT Pseudostenophylax J& B BHIE, 7
TR, R T, KISt S, AARIIE, FEEHIESCEIEmIEIC BT D ROV A K
TR WVRIRES CTH 0, ShRII A F BRI HE8 THEEE O CRRO TR AZED,
BNTHEET D, BUE, A&7 beEr I it 16 Ry sh, BARTIE, itk To—>
T 5 Ondakensis FEAEDND 3 FEMRE I TE=, LL, Tl -> T, FEREFEHNRIFEIZEL
DV ERBIA R S, BfERRE L E O T, 6 f0 Ondakensis FEAE, 2 > Adlimitans FERE
MH7p 55 SFEMNAER LTS & Sz (Nozaki, 2013),

ZDOX IR FND, AR TIE, v Z 7 bEr THORFKE « R ELRABLE O
GREIT 21T\, TERE L OO A X & OBHRMEIZ DWW TERT S,

AR TIE, AARKH, BIOREEEN LA X7 N e 7% L(Fig. 1), mtDNA @ COI
TR CHEMNT 21T o 72555, Ondakensis FERE, Adlimitans FEEEZF L FILDO H RN L S E %R
ML E < Rl S N2, 2D OFERATED Nozaki (2013) (2 L 2 IREFMIRAZE & A LT=,
— 77, LB AR LT 5 2FE P kuharai, P. itoae L IZER LML L7 L— Ry EnT-,
F7, foOREE & UERENIC AT 5 P beful ITHRFMEZ RTH OO, fofreE & DU EEER (R
() R CITHRANBIRIMEDR K E L, 5% 25 DR B OTEEE /2 8 %8 TEMRF LT
A

@ P kuharai

Q P. itoae

[] P.sp. (Hokkaido)

& r. ohokuensis
 P.dentilus

® r tochigiensis
P. ondakensis

‘ P. sp. (Korea)
—| Ondakensis species group l—

§ P befui
O P. tanidai

—| Adlimitans species group

Fig. 1 Sampling localities of Pseudostenophylax species
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T7TOMIAIMSICHEITIEFEERY
Characteristics of seed production in the fragmented stands

in beech (Fagus crenata Blume)
OHHBEFITUEMK - SEBALEM. LERLMEESREEL2—)

T T RO WAL Z OFET OBEFHR NI 5 2 2 EEZH LN T D120, AMFEICBNT
Bex oKy A RO 7 T T H A b (Table 1) T. 7T AR O ARERVEZ T ~T-,

YA T, TTEFOFEMBAER (SHER) BSXOETORE (B4 BEF- 1) -
FERE - EE) oA EREE, VX~ T v 7 (5~301%4 FZ VT, 1998 45 2012
LT/ C 8 ~ 15 AR g L 7=,

ETOVA FC, MIEBIZIIHEE RFEH L | HOBREOFRMAMENED bz, —F, ek
FH DY A S ORFAML. MAE LV 980072, ISEARY A I D MEIEE D LB ER R
(CV:054-1.81) 1. K¥ Ak (KD:1.13;NK:123) KVWENWL U PER LT, 1ha A
OISR A F 2 EPT Tl B OEEREN & v biFEm< (H):293;S):3.53), 24
ITEVEEOFRBREARY A FEVEREWI L ERET S, 29 LIRS A TOLEBMRE
DFHEITE, Wb DB L > TA U ARENERH 5,

— AR ET L (GLM) 12X 200 OfER, BRI T A RICFEIKAF T o 7223, filith
WO T FHEBELL T, EOBKENLL | EOKIRNE WY A MEEBUEOMEEEA KT 5
o7z, —J7, FLOWRRER] (4 - BE - A - BEE) OFEREERIZE L T,
WL B A XOENORENRED S, il IXEeR (a1 0LEmER) (X, IR
YA SNDOENRKRYFA FEVIERLS o TV, ZHIEEICVA TEHRBLOREROEKRIZELD LD
THY, VA THROEBEBOHTNERERIY G RE L Ro Tz, BEKERIZANIAMAT A b THK
THMHEADBRD iz, B, BEELMEL, BELROWLEBKEDEELHLIBEEZIT TV,

BRFRCIE~ AT 4 7 (FETAEEOEN) OBPFUEICHEEL 5 2 51F 0Btk ORRIE -+
WS TWRNEEBZ NLHDD, LLEDOFERNG, 7 FTHROGWHkiX, ~ A7 1 » 7 hetE%
BELLZY EroeRe TP 7250 MERH D Z ERRBINT, Wb Iy
A%, £ A X0 TS RRKE OB (ZHhROKT) NE&shs, e &b
WZEERN (FINZAR) OB aiEE S Bl i, REZBICHTIIESHELIKRTT 57D, 7
NI TITIWT T TR EDEEEZ I 50 b Hi/ew,

Table 1. Stand characteristics of the studied seven beech (Fagus crenata) sitesin Nagano Prefecture in central Japan

Site (Abbr.) Sta?ﬁa)g € Altitude (m) taﬁp?;jrgugc)a Annual(f);:)ii)itation Mza:;tr:a(tn?; SW No “g e
Kayanodaira (KD) >10 1500 49 1678 298 5-30
Mt. Nabekura (NK) >10 1000 7.7 2180 454 5
Ohbora (OB) 5.8 1360 6.2 1174 53 5-10
Karayama (KY) 2.0 540 9.9 2288 319 5
Hijirijinja Shrine (HJ) 0.9 1180 7.4 1111 35 5
Gofukuji Temple (G)) 05 1020 9.0 1197 85 5
Shinshuji Temple (SJ) 0.15 318 114 1830 165 6-10

2 Data during 1981 to 2010, according to Mesh Climate Data 2010 (Japan Meteorological Agency 2012)

® Data from the authers' observation during the period from 2003 or 2004 to 2012 winter
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REBEOBABIIRICOTT 5T LS EVOHEDRE - HIE
Needle browning and death in Abies mariesii in the timberline ecotone of Mt.Norikura,
Japan
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Interannual variation in litterfall of Pinus pumila
thickets in Tateyama Mountains, Northern Japanese Alps
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Effects of volcanic gases on survival of Pinus pumil/a growing near
Jigoku-Dani, Tateyama Mountains, central Japan
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Relationship between climatic conditions and flowering phenology of
spring ephemeral Erythronium japonicum
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A new method for monitoring alpine ecosystem using

digital time-lapse camera
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