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SI. BBETYVIJEHMOBNI-ERMIKREBOHRZATEEICT S
Inference of latent process of forests by hierarchical modeling and its
validation
A—Ta43r—43: WMEEAN (HFHREHER), FREH (FHEEHER
3H208H 9:00~12:00 %135 Room 1
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S2. 2011 -> 2021 —> 2031 : FMOMHFEMED I hETE ML
2011 -> 2021 -> 2031: Past and future of radiation research in Japanese
forests
A—Ta4 =42 IMAKER (FMRREAER, KAREL (FEEKRZFE)
3H208H 9:00~12:00 %135 Room 3
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S3. HMEGCHIETHLMNZITHTFDERE - £EB B AROEREEGEERITTRE—
Ecology and physiology of Japanese beech revealed by forest genetics:
the leading edge in ecological genetics for forest trees
A—T43—43 ER—B (BFBRERIFMXIETHTI—),
ERNB— GGMEEHER), MAkBTF (FHKREMER),
AME (FMEBREHER)
3A20H 9:00~12:00 %1% Room 4
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S4. FERFBIZLLZHMEBOITEZTDER
Analysis and Application of Forest Image by Deep Learning
I—T43x—%: XHE RIIEREMEEHEEL 2 —), EERT (FHEEHZRA)
38208 9:00~12:00 %3% Room 6
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S5. HOBDAERERF —BABOREREMERXREE S VRO L—
Root Ecology of Forest Trees
A—TFT4x—4%2:  THHFL (BEHEEXF), HFOZAM (FMKREHZEA,
AEEL (EERIKE)
3H208B 9:00~12:00 %135 Room 7
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S6. MHEMUBOFMRRAELOERL, Tho K- 28 - RARORBICRIZTTEE
EAFAEKEFRDARENS
Understanding the effects of the changes in forest conditions since the fuel
revolution on water, sediment and woody debris transport, and for
consideration of the disaster prediction based on those knowledges
A—T4x—4%: ERBERTF (ERERXF), NAKXE GRKEXFE)
3H208H 9:00~12:00 %135 Room 8
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ST. HBEIMMCES VRO L IO YR] EHERRORE
Physiology Section Symposium “Tips for tree growth analysis” and research
exchange promotion
A—T4x—4%: BEEFNF (RERXZ), HRE (FHEEHRERH),
NERE (RERKXZF), mEFz (LEEXFE), ZLEAN (LINKF)
3A208 13:00~16:00 =% Room 2
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S8. ERABFIZEITHRMOFIAREIZHEITT
Towards the promotion of wood utilization in civil engineering
A—T 4 F—48 . EHFLR (FEMRBREHRH), BREX (FEMREESTHERHR)
3HA208H 13:00~16:00 %1% Room 3
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S9. RAXDEBRLVHREEBEICEELZSZHSREERDAHER & £ OF
—SUEEEEE L-MKREEOTREE—
Elucidation and evaluation of environmental factors affecting growth and
male strobili formation in Japanese cedar:
Feasibility of breeding aiming at the adaptation to climate change
A—TFT4x—4%: ZIBEBEKRE (FMREHARR), LTEL (FHEEHER,
BEAER (FMRRETZRA, SR8 (RMBETREA), BABE (LINKE)
3H208 13:00~16:00 %135 Room 4
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$S10. HEMHBEARD S LLELIEMEBIELT

—&HFH, BRA AMEERALE-BHEITHORAROAEEZIES—

For Seeking to Extend Forest Education Research Activities:
Exploring the possibilities of research on educational activities that

utilize forest, nature, and timber

O—T4x—4: ILH = (ABEHEXF), RRES (LBEEFXF),
HEEEF (HFHHBEHER)
3H208 13:00~16:00 %35 Room 5

AXRBFMRERTIE, FMEBICEAT L Y avhE M4 BXREMLEITLON, 5 129
BIXENCHBBANFRE SN -, AFETIE, HBOFMRREICE T S5EREBREEO RO
JOUSLHKEGE, BHEICHATLIMRIC, LU—BOHENRAFEIATLS, =20,
SFHRICELAHEFTH;E, EEIT ST 14— L FOFUNZHKT, FHABRLIELELS, BZ
CEBRFFNTON TS —H, HARORROCHEDEILICEES>TELY, REKER
EFEWR D, FHREERARDL, AZHEFICTIEBENERLELLBEETHZLANICHEH
fBE, FREZEO—HMELTORREZRSICE, FHBABICERT HOEERONEE
PHEZTHOERELN L ORANLZEY, MEAEOMEIZEIESL L TITHESEL,

F 129 ARETIE, HFMBEEICEDLYNFEWNRERE, BHHNEE, AMECEEZOHE
BRELEDIC HEMLBERARDESLLLEMZBIELT) LELEEEY VRO YLERH
EL, FHRBERARDORIEELENYDAIREEZR NI I ENTE, i<, F130EX
2TLRERIC, FMRBABOEEIFORREDN, BEERIFHLELNIDRIZONT
BRARIGHEATERLz, £LT 2020 £ 2 BICRASN-BAZFMEREE 102 585% 15
CEVT, IFEHLERARORE] EBLEREICHX 2 Bl 2HEN 88 Sh, BRI
M OEBMLGHARRESEREINT, VTHLHEMBBOEZEOHARORELTEELLGA
S, B TEASNTOWAMRFEZAVTHRZEZTHLTEY, TORRIEHEMK
BREDRRICHEETHIDOTHDIELLIC, CNETOLREDVRSDLOERE W
£,

ZIlT, ChETORNEEFER, FNBERROSOLLIEREAZBEIEL T, kR
THAIMELBELHNAE, RELEFORRENSOHAROERZHERDI-IURDD
LEEE L. FMHZOHERDERICEADDHLIMRECAMBRICEADLLIZDER
BIZBMWV-12E, ELITEREITVELL, FMRBEAFAEROATREMEZERL T H#ES
E LY,

NI Y

BSOSt VER



S1. KFEEEHEDOHEZNTEEZEZ D
Toward scientific assessments of water securing function of forest
A—T4x—4%: IEREE (EREIXD), EBLX (REXFE)
3A208 13:00~16:00 =% Room 8
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LTWBIKRTHSD, BDT, NTWUTHo=ILD 5 DFRMDEEBE TIEIHHADEE
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Hdo
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T1. KFARMFIAATREEHARS LUV TSIAFz—oIRx—D AR
Availability estimation and supply chain management of unused woody
materials
A—T43x—%: BE — L (FHBEXE), AR BF (FHREREVER),
&£ BOR (FOIRILF—HFRAT)
3208 9:00~12:00 %35 Room 2

2012 F 7 AICBARREI RILX—EEMEEIGE FIT AR, RENMFTRH
B, HICEAE@EIBEICERE SN RKAARMZHRE & T HHEMEEL, 2020 £ 3 Ak
AT, 2ETI139 hFAFRBAESN, $TIZT0O AFTHEBLTOET ., RFBRM ZHE
ELTHIAT S L, MERBOLUMOERRIHAGEICERT A EAEFSATLE
A, —ATH A5 000kW T 60, 000t/ FERENVEL SN HKRFAARMZERIME 20 £
M, RELTHETELD, FEARENMAIRILE—OHFFEAGEELZENBESSIATY
F9, TITARAE LYY I VTIEHIAET TBRLEORYNGFHH/ A AT RFIAT
REEHIETIVI & TRIBAARMOY TSAFz—oIRx—V A M ICETIHEET
STCELMRBICTEB N EE, ChoOMEDRKEBELTERIEL, RRXMFITZR
BAT, SEOKRENAATRAREOREMRALICET 2RFARMRUPLZERKB ST
TDRT, FELBEEELDIBREMNAAIAGTSA Fz—2 DML, FLTRENLEX
FIRARF OBRBAEFOBEORENA A I RILF—OHGEAREMRZ EICE L TEREED
WEEBZTEYET, SHOBHROISMELLYBHFLHLEFTEYET,
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2. HHRBREOF ORBAEHEDOERMMR LICAHR
Basic and applied studies on forest amenities
O—T43x—4%: LR B (RREXKF)
3H208B 9:00~11:00 %135 Room 5
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ZD=86, FM - MEBFRELT TGS, BR 4A2ELE OB HELE 2EEOF
FARIZCSEML CTWEEENLISRL—2 3 05 ToTERLIEAREY L 3 VOHEE
ThHY, TREETLHYET.,. HHRERRE, —BRTROBENLGEEEELEEIE L&Y,
AEOSBIZICHE T HREHELED, BEE Bl BELGCEOHRICETHEIHFTOREE
MAKREL, BICHEIOF VM ILABOREICENTIE, ZOFALEE>TLET,
AREDEYLavTIE ZOLSLEIFICEFTI2ERLoLBORBREICHT 2%
W, BROFA FRAFECEOREARLTTEL, HICEFIMRICLERZESE, &
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T3. BVEMBIRE
Tropical Forestry Research
A—T 4 R—43:

OTA Masahiko KH EE (Kyushu Institute of Technology At TEXKZ)

FUJIWARA Takahiro #&J& #K (Kyushu University JuiKZ),

ONDA Nariaki fHIEH B(EH (FFPRI FZF#MFELEWZAT),

TERAUCHI Daisuke FM KZ (Toyo University RFEKXZ)
3A208H 9:00~10:15 =15 Room 9

This session is designed to share knowledge, information, and experiences on
tropical forestry research. To address issues and achieve better conservation and
utilization of tropical forests, it is essential to have the following: (1)
knowledge on interdisciplinary approaches, (2) dialogue based on accurate
information, and (3) learning from past experiences of trial and error. We invite
presentations from various research fields such as ecology (e.g. biodiversity,
carbon stock), silviculture, socioeconomics (e.g. farm economy, community
forestry), anthropology (e.g. local livelihood, culture), politics (e.g. national
and international policy), and information science (e.g. remote sensing, GIS). We
also welcome presentations by international students as well as young Japanese
researchers. To carry out discussion among participants from different countries

English is official language for all presentations and following question and
answer in this session. To facilitate lively discussion in this session, the
speakers are encouraged to make your presentations understandable for the

participants with different background and mother languages
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T4, FEWRIZETDH P HEEOEERIZAITT
For eliminating the impact of deer on forestry and forest ecosystems
A—T4x—4: BHE EE (LBEIREHAEME), BKX XN (EERIKF),
S BA (FHRERER), KB ER (KEXF),
Bt F (BRINEBRREREEV2—)
3H208 13:00~13:45 %135 Room 1
RRA—%% 3A19H~23 8 P-401~403
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5. BIRIBORE & e
Development and function of tree roots
O—T43x—% . BHO ZAED (HFMHEEMER), KB Il (EERILIKF),
TF K8k (BHEXZF)
3H208 13:00~15:15 %135 Room 7
RRA—%% 3A19H~23 8 P-404~411

NEEY Y3y TBHRBORREMEE] TIEX, #HARBZF—7— FIZKVMED SHILR
ET, LRRLALIGHIBLANILET, REBEBLESRITHEIHMEZAHFL, HE
HREVWELES, A2F LYY 3 VTR, BHRIRETTEL, HRAGERESEIF LD
MAEZEELEY, IERBIC TR ST IAEPLERAHNIEE, FEOMEZIILHE
¥ HEAM EEICEEY HBIR, TIEMEYOILERE REAGELIRICET HHRE R
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DW= LFET, coIc, MR ZAREB L LEVWRARTICSHEAZOXFELEMEL
FY, RRBAIOBMRERFLFRRAEI—FRRELET,

RRUAF, BEHRADGEK, AERRL TV E, BEXRMEISHBEMZERT &
RICKHAROBREZHTIFETY, BERATEIRARZLZOFET HIRMAREZD
9, 2021 &£ 6 AIZKE THETFEDNS 8 RIERHE AR EDOHEN 2 EHKRIRARDOE R
BFIUVERNBRAZHEMFREICECIFRIEMELET, AR TE, #ARIREEREES
FEOMREBEMAIY FT—V Y ZRET S-ODFABHLITVET,
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1. ZRERICBEFEFAN—TAHEORYBEHE DD
~With 2O FrBRDFRISKROLNEHZE~
A—T43x—4% : Sl HE (FRERETRF - FMER),
R EE(ZEFHLI ) I - a3 VB HRER),
Bl BF (BMZFKRE - KMFR)
3A248 (k) 13:00~15:00
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2. BWTHE=W ! KERARBICLDI T —ILET—9 &4 TA RV b
A—TA4XR—2 N BE (FAN—T1EZER, 2EHFMLY VI -2 a3 iGR)
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3. BEZA ML REBRERESIUTOTORERLEDRY FT—9 T+—F L (Online
Reunion of Ex-Overseas Student Members and International Networking Forum among Forest
Societies in Asia)
A—T4Fx—4 : RAR Fih (EEXRIEHES, FHEKRF) |
XH EE (M5tvyviay IBEMME] 2—T 1 F—4%2, LUINITEXRSE)
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BAESFMERRHE

Chloroplast accumulation response enhances leaf photosynthesis and plant biomass
production

(EREESRILGERDASH EEMOEEMZ@ LEEES) gExs KB

Species-rich boreal forests grew more and suffered less mortality than species-poor
forests under the environmental change of the past half-century

(BAROZHRIEE, BEFMCRAOTIRZCKDIEAMORREBEMNZIERTE. MESIENZEERE
%) AHEHM RRXF)

Pt S VL SV Y TR rh
HABFMESZERRHE
Does conversion from natural forest to plantation affect fungal and bacterial biodiversity,
community structure, and co-occurrence networks in the organic horizon and mineral soil?

(RAMDAIHDEIRIBEEMES JFUHETREICSVLWTEES JFUHEOSHRIE. BEBE. H
FRry NI—ICREBZHKIFITDN ?) RILEEE (REBKE)

Plant functional diversity and soil properties control elevational diversity gradients of soil
bacteria
(HEME DT & TIRIFED HIFHREOSRMEDRSEEZHETS) HTEE (HFMESIRRAR)

BHAZMEUHESE
A HE D KERE (FHETHSE)

Journal of Forest Research s

Horizontal and elevational patterns of masting across multiple species in a steep montane
landscape from the perspective of forest mammal management
(RIBFILMTICH I BB EDBREXDKE - Fa/\F—  FMERHILEOEEDRSN 5) (Journal
of Forest Research 25 (2) : 92-100, 2020)
Takashi Masaki, Shin Abe, Shoji Naoe, Shinsuke Koike,
Ami Nakajima, Yui Nemoto and Koji Yamazaki
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BEREFONPZEZXNRE ULHMEFERZ H S BAFREIDNEET DHEBAREOHERICRIFT
MR (BFHMERFE 102#5 15, 69-76, 2020) IWE = - BETRE - gefk 5
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Ohashi M, Kume T, Yoshifuji N, Kho LK, Nakagawa M, Nakashizuka T (2015a) The effects of an induced short-term
drought period on the spatial variations in soil respiration measured around emergent trees in a typical bornean
tropical forest, Malaysia. Plant Soil 387: 337-349.

Ohashi M, Nakano A, Hirano Y, Noguchi K., Ikeno H, Fukae R, Yamase K, Makita N, Finér L (2015b) Applicability
of the net sheet method for estimating fine root production in forest ecosystems. Trees 30: 571-578.

Ohashi M, Ikeno H, Sekihara K, Tanikawa T, Dannoura M, Yamase K, Todo C, Tomita T, Hirano Y (2018)
Reconstruction of root systems in Cryptomeria japonica using root point coordinates and diameters. Planta 249:
445-455.

Ohashi M, Makita N, Katayama A, Kume T, Matsumoto K, Kumagai T, Endo I, Kho LK (2019) Characteristics of
root decomposition based on in situ experiments in a tropical rainforest in Sarawak, Malaysia: impacts of root
diameter and soil biota. Plant Soil 436: 439-448.
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Chloroplast accumulation response enhances leaf photosynthesis

and plant biomass production
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Species-rich boreal forests grew more and suffered less mortality than species—poor forests

under the environmental change of the past half-century
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Hisano, M, Searle, EB, Chen HYH (2018) Biodiversity as a solution to mitigate climate change impacts on the
functioning of forest ecosystems. Biol. Rev. 93: 439-456.
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Does conversion from natural forest to plantation affect fungal and bacterial biodiversity,

community structure, and co—occurrence networks in the organic horizon and mineral soil?
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S3-1 Chloroplast genome sequencing reveals
complex patterns of ancient and recent
chloroplast sharing in Japanese Fagus

O Worth, James' - Ujino-lhara, Tokuko' - Kitamura, Keiko' -
Tomaru, Nobuhiro?

" Forestry and Forest Products Research Institute -
2Nagoya University

Fagus is an important tree genus of northern hemi-
sphere temperate forests. However, significant uncer-
tainty remains concerning genetic relationships between
species particularly in Eurasia and East Asia. An ex-
emplar of the difficulties inherent in Fagus are the two
Japanese endemics, F. crenata and F. japonica. These
species are morphologically and ecologically distinct be-
longing to separate informal subgenera. However, in spite
of this, organellar genome variation has been found to be
shared between the two species suggesting a complex
history of incomplete lineage sorting and/or ancient (or
even ongoing) hybridisation. This paper aims to unravel
the phylogenetic relationships and evolutionary history of
F. crenata and F. japonica by examining range-wide
variation in whole chloroplast genomes and two low copy
nuclear genes and how this variation is linked to species
outside Japan.
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T3-2 The challenges of K-coefficient distribution
under Payment for Forest Environmental
Services in Central Vietnam

O HOANG PHAN, BICH NGOC' - Fujiwara, Takahiro® -
Iwanaga, Seiji® - Sato, Noriko?

' Graduate School of Bioresource and Bioenvironmental
Sciences, Kyushu University - 2Faculty of Agriculture,
Kyushu University - Graduate School of Bioagricultural
Sciences, Nagoya University

The Payment for Forest Environmental Services (PFES)
in Vietnam employs the K coefficient, which consists of
forest condition (K1), forest function (K2), forest origination
(K3), and the level of difficulty of protection (K4), to
calculate the payments. This study aims to clarify (1) the
payment distribution and (2) challenges of K-coefficient
application under PFES for ecosystem providers. We
collected data through key informant interviews and
Focus Group Discussions in Thua Thien Hue Province.
The findings showed that the province fully applied K-
coefficient. Also, forestland allocation determined Forest
function (K2) and forest origination (K3). Consequently,
forest owners in the form of organizations were likely to
have higher distribution. Forest owners’ forest conser-
vation efforts could improve KI; however, K1 assessment
for the payment was costly and time-consuming. Besides, it
was also a challenge that most forest owners did not
understand the application of all four elements.

T3-1 Comparative assessment of the develop-
ment and status of biomass briguettes
production in a global scale

O Christian Kolonel - Satoshi Yoshino - Takayoshi Sato

Tokyo University of Agriculture

The use of biomass briquettes is broadly expanding in
many countries across the world, widely used for steam;
cooking fuel and co-firing in gasifiers; direct power and
combined heat and power generation. The global biomass
briquette market is expected to reach 612.6 million US$ by
2026 from 372.1 million US$ in 2020 at7.3 % CAGR, ascribed
to: emissions reduction and health concerns in coal-rich
countries; woodfuel substitution to combat forest decline;
CDM projects for fossil fuels-dependent countries; envi-
ronmental and biodiversity protection; energy source
diversification and climate change mitigation. Tied to
research projects, briquettes production in developing
countries is less likely to take off due to early donor
withdrawal and short project span. Nevertheless, ad-
vanced and efficient technologies, coupled with large scale
briquetting plants are only available in developed coun-
tries.

T3-3 Lessons for stakeholders’ collaborations in
transdisciplinary research: Case of Indonesian
industrial tree plantation

O Takahiro Fujiwara' - Nariaki Onda®

T Faculty of Agriculture, Kyushu University - 2 Tohoku
Research Center, Forestry and Forest Products Research
Institute

Much transdisciplinary research has been carried out in
recent years. To explore the lessons for promoting stake-
holders’ collaborations in the transdisciplinary research,
we discussed a case of industrial tree plantation in
Indonesia that continues fierce conflicts among stake-
holders due to its significant environmental, economic, and
social impacts. The first lesson is that the degree of
interest and priority for problems differs among stake-
holders. Therefore, an understanding of these differences
is the first step toward collaborations. The second lesson is
on the importance of considering history. It is necessary to
build a consensus among stakeholders as a time point to go
back to discuss the problem. The third lesson is that a
procedure for data presentation agreeable among stake-
holders as independent, neutral, and fair is essential for
their collaborations. Therefore, data presentation methods
agreeable by all stakeholders is essential to promote their
collaborations.



T3-4 Cases of elite capture in tropical forest
governance and their implications: a synthesis
of previous studies from Asia

O Masahiko Ota
Institute of Liberal Arts, Kyushu Institute of Technology

There is growing recognition that elite capture often
takes place under decentralized forest governance
settings in tropical developing countries. This presentation
attempts to present a synthesis of previous studies about
elite capture in tropical forest governance. Using Scopus,
academic articles including “forest” and “elite” were
searched. After excluding irrelevant articles based on
certain criteria, synthesizing work was conducted. The
presentation will particularly focus on the contexts in
which studies use the term of “elite”. ie., kinds of actors,
scales, etc., and characteristics of the information that can
be derived, i.e., qualitative/quantitative, empirical/theo-
retical, etc. Several concrete cases of elite capture will also
be presented focusing on Asia.
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D9 Effects of 14-year deer exclusion and gap
creation on the recruitment process of late-
seral species

O Jeffery Ang Meng Ann' - Yoko Hisamoto? - Dai Kusumoto®-
Mitsukazu Mitsugi® - Tsutomu Karukome? - Koji Fujihira® -
Maki Suzuki’

'Graduate School of Frontier Sciences, The University of
Tokyo - 2University of Tokyo Chiba Forest

Heavy browsing from deer overpopulation is a global
phenomenon that results in regeneration failures of many
palatable tree species, resulting in dominance of non-
palatable species and potentially reducing overall biodiver-
sity. Indirect impacts of deer overpopulation have been
associated with increased soil bulk density which inhibits
seed germination and root penetration depth. Most forest
management strategies against deer overpopulation
incorporate deer exclosure fences and in some cases,
artificial canopy gap creation in previously coppiced
forests. Our study takes place in sites where deer density
occurs at intermediate levels (10-13.5deer/km? and
incorporates a combination of canopy gap and deer
exclosure treatments established since 2008. Through this
study, we report our findings on deer exclusion and
canopy gap creation on late-seral species recruitment as
well as its effects on soil physical and chemical properties.
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D10 Forest carbon stock estimation by system-
atic sampling plot and uncertainty analysis

O Eiichiro Nakama' - Dian Ayu? - Rachmat Dwi - Gunawan
Setiadji® - Hirotaka Sato®

T Japan International Forestry Promotion and Coopera-
tion Center - 2Directorate General of Nature Resources
and Ecosystem Conservation, Ministry of Environment
and Forestry, Indonesia - 3Rimba Partikel Indonesia Co.,
Ltd. - “Sumitomo Forestry Co., Ltd.

Mitsui Sumitomo Insurance Co., Ltd. has been imple-
menting the “Paliyan Wildlife Sanctuary Reforestation
project” since 2005 in Java Island, Indonesia, to anticipate
the deforestation and degradation of tropical forests. More
than 300,000 trees have been planted, consist of local
species and useful species including fruit species. In this
study, forest biomass, carbon stock and CO2 removal by
the reforestation project were estimated based on the
systematic sampling plots, for the purpose of evaluating
climate change mitigation effect of this project, quan-
titatively. Then, estimation uncertainty was calculated
statistically as 11.5% (435ha, 103 samples) based on the
sampling error with a confidence level of 90 %. In addition,
it was compared with the other case studies in Indonesia;
19.3% (67 ha, 56 samples) and 10.5% (1,790 ha, 134 samples),
and Vietnam; 11.9% (9,777 ha, 65 samples) which were
conducted by the authors before, and the factors affecting
the uncertainty was analyzed.
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. RO T — Y TIATLEL 24T 9 & ZCFR I AT W
BRAH 5720 TNHDIEDE, BWATHERIZHIC X
D —EOREIETE L ERHLNI R 570

F2 ShEMETEHBEHAIEDORFEE AF#E—RBD
DIEMBICHET IER

OBHRIT' - HIKTETF® - (E4XE° - 5kA  #8° - FOSA

! SIRARAEREAREMRR - 2 FRARBRE - S FEAR
E=FE8

BT R L > TTROBICHERT 2 BEELE
BThHbB, AF (Cryptomeria japonica ) 1EHITHARIZE
WS EALRMEBEORRTH L Z Eh b, AFHEAE L
K720 OIMBERET A EEHEETHL, TRET
A EIEHZ BRI T A2 LWL Ao 2720, 2k
BCTEOREIMBIER L D00, L0 XD RERIER
BICHEST DOPIZOWTIERAD ED S H o 72 &l
Frizenvho vy —LAED T 22 JHOT AT DML
ZRYFEWICEIN S 2 kx5 L7z (Kakui ef al. 2020
Plant Methods)o ZDHEIZE Y 19> FNdH720 550
PIZ 20,000 B BL EOIEM ZFHIITE 5 2 &b h o 72
WIZ, S D)% TAT 26 58k 523 (LD LM Ei %z &
MWL 7z 3% 58 (Structural Equation Modeling)
EFHOTERERED X9 BN GR#E - B - #iE23E
LB L OBE - (B4 X) OREZ2ZTF 9%
Wt UZzo HEFET VI X o CTT M S MBI R iR L
7oA, ZFRMETIMHMBEDELRDH LI EDVbh ol
AN LB v ¥ — - £ 2 R—3 3 VAl sRIEFZe
MEdEFESE (28013BC) B L U RMIFE: (19K05976) D 3HEIC
X irbhiz,

F4 E/FDKDRAFLRICKDBETRIBERIMICDOVT

OfRMER" - FrifE—ks - ILAEth' - HRE'

| BRISERMTHTRRFGM - MERREY 5 — - ° KREXFHA
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v FOEMREICIE R VROV XRLVY) V%
B TICHBET A HENRE SN TERZD, v/ F0 244
DU TEDOFTHEEH DL EHENRET LI LD 5,
FDID, KGAPLRETYXRLY v A3 OREIAR &
AfbEize J FEEARORIELHMN O MGE% 17 - 720
WEARMEEE 2B 1| K4 A R L ABR), 4 HIZ 11 (k4 A
FLZES). EH KRG A ML AR L) OFMTTREL -
EZAH, KGAF VAL LORBEXZELETORBEX T
TR S, KRG A I L AFFOREBX 255 b 55\
LWARERI I ol SO EDNS, BT XBKGTANL
ANFEALZ HET LW REEAIRE I NS, 720 KRG AT
L AHSHRIE EHEAEAS, 5T EMEAE AT S e g i
B o720 —JTYNRLY Vi & ST OB 3R
"G%&ﬁ‘of:o

2020 4F 10 A A2 5 MEAEDSBIIE L. BRILIL OB A
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F6 AFOBFRFICRIETEEOZE

OARF =F - KFIETF - ILEFEXER

ETIERREAN HMHR - BHEHE SMESHRAMAERE
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YT FTOWHRER AL ERRABHESN L S
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WeEt U7zo IR %2 1T - 72 6 RO T % 25 K5 1
WL, 8 oo EiliREE 2~25C) IC#E L. WAt 2
mm BEME L2283 ML 3 BB 3 IS E
S U720 FHFEIHEA A HR B R BB THEBR AR T
L. RIS T %41 ) CUIW L CRET- 0 A5 2 iR L 720
FEBOKE, 2CE2 a0 TORETHRENR S LA,
FEIEME I RMATH RS 2, TCUTH HHERSRE
FOBNABIREINS, T 25CTHRETREEIREND
DD, FEFFREDPTETIZ L 5 TES D MEMAA ST,
BN HRRE IR LR TR B 2 b h o
720 TNOHDRERDPS, AFORMIEFREIZ2T I L
T Ez 5N 505 FFEOMIRIE 10~20CHREE % 2
L, RS 10C 2 TR ZEETIIREICENSEL S
WREMEAVRIR X 7z,

F7 JA4VELCEREDORBIBHRORED ZEFET/ L
AOYU—=VIJTHRRD

O=EZE Ml - ME £$°-WLEX® - BEBT® - 2@ A1°-
HERes' - \EFEXT - mEEEEt

VUEEM AR BRI R A MRS - ° RiLAEX
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AR IER 7 4 <~ (Larix gmelinii var. japonica) 1%
JEHREICHAE L WA, =RV B 53 L ORMRNAHW
B R RE - RIS ENR S Z 25, d < X ) kil
WISEASIN, WEFH IR TWE, ZhE T2 106 F%E
BEASERE SN2 13H, AT BIIE L 72 @B & IR O K
BHEFEDOSNDL DD, £ ORBEIINHELTH - 72,
FHELOINE TOWMIET, HEWIHEHNT 57200
R R BERRT ) DA T ) — 2 T OBMADBTE S
EMB. ARFETIE. (1) M2 RAFTHNEE AT 5 MY
AR - BUEMARE NG E L. BRI E E 0BG A
DEHLPICTHE L BIC, (2) dLHEEIEA SN2 7 A
< YV BIEEEED X ) BRI T S L Tw» 5 H
S L7z,

BIZRATIE, IS DA ¥ 7 T 4 THRIEERFET ) A
DOERLZEHN L. NGS # WV TE MK THHRMWIZTRS
RNF Y= VAL 570 FEEL Y. PRI
Yo d 5 6 27NV —T2RM SN, L. gmelinii FEFFEH
DOEMEMIE LTz, BRIV —T 974 <Y BInE
OB S N225, FOMRICIREBLEEEST S EAabN
HIRO D o 720

F6 7AXYVLEEMRBROEFRERARMICSIFD
FHIRROEMERR

OBRZEZHR' - BRIEM - A 2* - BEAERS

! ENTRRSBATREAA M - BiRIEIE SMSTRMATE
by y—FILEES - ° EMMREREA FWHR - BiEEE &
WHRERRFAMABTE LY 5 —REEES - ° EMEREEA
HIMIAR - BREEE SWEEHRRAMASELY 5— - * B
RHEAFEAN HMAR - BiEkiE SMESHAMAEERY 5 —
NMNEES

7 51 =Y (Pinus densiflora) (XIS 544 5 2 &
P OAEM K RICITMENERIGFAET LI ENRNTFHEN
5o HMICBIFAMERETIIMBLR ML IR TS
25 (EHES 2019, WRZES 2014), L@EIREE T CoOERBE D
ERERICOWTOMEIZD R\, 4l 2018 4E 4 HIZa
TFEERTGICERE LT A~ VLB RE B o 3 4E 1]
(2018~2020) D4E IR o H T2 FE D W CTREIT L 72
I HFELD4H2S 28281211 H FTfrv, 2018
EIIHEIE & 2019, 2020 4F 13 & R R WE Lz, 1
EOMEREDORTHHIZOWTIZ 2018 45, 2019 4F & 3
WCHEHMBERPA SN b oz L LERKER (5.
HBRR) (I A RN SNz, FEHORE & ER K
Ea & ONEM A 2018 £ 5. HEREE L HIZIEDOM
B (r=055) 25% 0 AL D FEHIT LEMEERDIKRE Do 72,
T/ EOKSEEREFRNERE OMROTTIE, %
SO L WBEEORICIEOMB (r=0.55) 258D S 7z,
I TIE 2020 4F O ARG F: & BRI 5 Jsico
WTOMRE D IET 5,

F8 BRIIFSIUSEFRICAMT 2NN/ FEEHE
DEFZERR KR EENRESE

OMEERS - BART - HERS - SRIEM® - EAES2 -
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=R°

| FIRAR SRR BIERIEERZER - 2 EHREREAN FM
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AHFFE TIE R A O S 28 Bl 5FAM 2 B 1912 4 iy
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FELNGE LT, KEB X ORE ST OEM &R
R e L7ze DUE 2 & AbiEE F TRE 57 14 96 425 954
iz xge L, 209 H 19 104 T PN HEEBUEH
ZHRELL, #EB X OO DNA <~ — 7 — & v TR
B L OHIE IS O AR E 2 G L 72, & 512, #R
T — & OHENITREMNT B X OCEY ORI & £ Lo
R4 € 7V (Nobis & Normand 2014) 7 &% v Ci#
FORZEMMERBIREL 23w Lz, g s LT,
WOMD A3 FIBIEIBGAMTH L7 54 5 28 (B
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R DN 24T o720 TNHDFER, T h V3D HIEK
ELALlH e AD 2/ E N, 19D9H H 11 DILHE
TRESEIND 2RMOBERICHABELMHEIA LN
720 FRICHYET VT A D UHE TIX B 22 B S A &
h, THEF—F—0EMBEDR L TE /. /20
N X)E 3TITFB L 2ot L OEERE OB O
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< DO EBEANDOHBRH T ¥V NEIANG 2 LB
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TV, 72RO T Y NORERIE TV D
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SNDBHEETORENNY — VICHEREWEALN, BT
X NP EARTIE OB E R T OFRBUL T AR S
Nize F720 WIXINEERDS B, LOHTHOER
JEGADIT ) DX ) % OB HIBE ST 23T L
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RREDOEEHEIL
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TEERE
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WL LAz —FH, A TEIEEID LR, BEOS
WRHEE L o BRI R A D725 L. A YO
AR HEL 72 (Masui & 2020 : Forests, 11 : https : //www.
mdpi.com/1999-4907), FFILICHLMFDOH S Fa s F&k
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HELHERE L TH O 4V AP IME G L7z CRRGER 2
E L 80ppb # HA%), XFHEXIEH 35ppb TH o 720 MX
TR FNATEBROFEENHER SN, 5 HHaH» 5
Fa /& 5 HFAPLLRRT I ADOEENHD Lz,
X TR RR T I~NOREIT T 2 F0 1/5 85 &%
WMTHotzo AV VIXTIE, FO 2 FITHT 2 EEITHE
XD 1UI0BRETURERTINGEISIIBMTH 720 6
AR 253X Fa ) FTiryRogERlLon
oo F/20 WMEOGHIZ, AV VYXTIE1 3UTFT, ¥
72v RO/ S TREWNROBKIBMTH o720 BB, &
WX CTOMEREIIMAEE K 20% k&, REZDG
HMIZMB RS ITHETH o720 AV YV ERNEORE S
HFUMZRR C 4

G2 NV/FIN\LYOEEERICSHIS BVOCs (HE4)
BRETST) DL
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VIGEEARAERESR - © UBEAEAEREEHER - © 8
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FEEF Y COMINZE 5T Ny 2 FNLTICEBY
5 h UNDEREG % LI RR O ER LR A8 L 0%
THLNE RS20 LML, VI8 O T A2HRK
SEERELHETH O FREE R T RSO AT
HrLEZOLN, TZT, AFETEINY I FNLTD
BIRMTHDEYSIH N, Ny ) F, XNy ) FD3
W OCJEE ER OY < 7T, FF A< FOFRRS %
Wigd 562 ¢, EERS K THEOSE %2l Al NV
7 FENAVIHBOETERIZE Y, BVOCs O BIF M E
THDH Y FERBENOFELRH GO GC-MS 5z 6 HE 9
HORF 2 \4T- 720 Y FAFREETIE. 6 HRT 9 HOowY
NORTH, Ny FLVIIE Y % 580F9 5 @]
WZH D EDNRRDOLNTZ. —H. GC-MS W OFELRD 5 6
B 9HDODWTFNOBIICBWTH., ¥ 8 o3
WL BHE MR EAEEIORL, YN 2 F ey
J ¥ TCEREMM OBV 2 R L7z. ML EoiEEH
by NV I ENLAVIFARY Y YA N THDLD OD, %
TG L 9 2 5E EAEY ORI B T OB % SR IT
T AHWEEATRIE S N7 Stk L D REIZR D R 2
V==V e b,

G4 TTHOMREAGHICHWTIFYV Y., LERERT
MBELUERE CODFE

OFl W' -MAXET? RB°-SAEHE -G8 7
B WiE° - JEES - LN - REEE

| RRBRTAZAERERFMRR - ° RRETARAEREFN -
S IIBAR A ZITHATARD - ¢ RIBKFAEBKE - BIREIZH
Btz

FV VI ARICERE R 52 5 KREGRMETH D, K
A COER Lo RAHMEOIIMIZ > TV Vi
Y OEHBOBRENEAT L EDBMOENT VLD, 0D
FEHNZT S 22 o TV, ZF 2 TARIFETIE T F IS
M AHA YV IEERFINB X ORRE CO0# AL
EEA 2 EIME (2018-2019) [Zh 7z TEMEL 72 25K
FEH® 6~9 HICEOMEABHEEZ., 9 H F I
BIUOWERZMNE L, EHI12, 2 EHED 5~9 A2
B4 5 CEDRILTI VY 2 A RMWEL, BEDOF Y
YR A L T OB R EE I VI
FoTIKT L, ISR RINB L OEIRE COl L » TH
IMU7225, VUL B EETREISN L CHIBERR
TNB X OEEEE COATEB L adh o 70 — )7, LA RHHE
FECHT A4V OEEENG ISR ERINC X o TR X
N, ERE COAT X > THIl S N7z ot v VI %
AT U722 A, TEERBINCL 24V Y IEH72D
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G5 TJFEDFIVARS DNA JE—HDZFEZE(L

OFEHEe ' - MISHTS - wHET
VIUEEAFAFRFMAE - © LBEAFRPE

NS5 U A7) T b — AR BEFOES R (MRNA
) &7 AN A T B, dfsEe
AEBAERENERERCENRTEE RS> TWD, —fk
12, mRNA #=DOZALIEBIET OREEM: 72 & NI mRNA
ORI T ADOT, B2 I—FTL5 7002
YV — R 2 T uE, mRNA 2O LI EE T OB
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WCHEIES B ERAY ) 2RI ba vy Y TH /20 aE—
BudEr ) b e Bl TS AWM ZH 500,
HIZEBTABAROFT VT AT « 77 5D a ¥ —HDOZEH
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B LTHET %o
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25 FHE L, 20054E 6 A SWH DA KE2IERIZETH
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EM O ) FEREORE T EIIILZ 8,966 i, FIE T %
FEIZ 45/ m? - FEThH o7 HNOFEETHRELZ LS &
TAEMICI2AE 4 AIC2EDOE =225, 4 HODE—2
DFENI2 ALY BREEL REDP o720 HALFEOFIZHIE
Lzb /) F0kEE. Fne 7 ARG D> 5E T L, &d
WS DO TIXRLBRAFED 5 HEIUTETHT LTW,
BIAEAERIIC b 7 FER BB E E5T 5 & (2018 4E & 2019 4
DBIAESME 2020 4 3 H E TOEELE) . 2009, 2013, 2017,
2018, 2019 4EBHAE D D% T HFEAS 71~121 fH/m? £ % <,
DO BHAEAEIZ 56 i/ m2 L FCh o7z DEOZ Ehbe
J FIIHE T OEBX DK 2B TH D LS
720

H1 BERSOTMICHIT DY ¥ —DENREDHZER
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' RERTAFRBARFE - ° REAZAEREFHRR - 5N
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RETER D TIEAD Y ¥ — Otk & 2 D50 iE R % Al
52 EE, Ptk TR 25 B RE AT AR O i R R BE & ST
flids9 2 CERERMAZRMLT L, ZhFTE Hov
¥ — 7+ — VOFEHES), ) ¥ —O5MIIHFST L8
FERHL PR o T0h, L LY Z— D5 ROFEM 7208
R FIRB ARSI T, Y & — otk & 4
RDING ¥ ZAZDWTIIWE 720D o Th\ve RIFFETIX
rkk1) & — OB & O EE OEN, 3R 26T
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L7z RIEBDE Y Y 7 F 7 FIZB VT 2019 47 5 2020
EFCHE, K M, WL BoSfEOY ¥ — LM - R 2
FHEDORA v ¥ 2Ny F R AW MERZ TV, HHRE
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OFHIER % RDIzo FORBREEY & — 1 3HEBRAIHEREE
Belr, WY 7 —133~7 BICHET T 52 LWL k5
T2o SMfRFEERTIE, TEY F—2MBD Y & — IR TR E
BREVZEDRHLDI o720 T2 A Y ¥ 2 DR
IR Y V2 XD EDPo7225 6 2HED2S 12 0 HEIICHh
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720 FEEDS SEMFER LM 7 VT ADOF BRI, &
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PHOWMER X O FEY (a7, SAFTHEBIY
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Lett) #X—A & LTHESE L., BIEMNDDOERMICEIS
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RISt 2> THB Y, RN AR R TV Vg
Ho HDHVIZEFLASE OO FEFMILEE 25T —
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L12 Integrating intraspecific variation in species
distribution models with the implication of
climate change

O Shengnan Zhang + Kohei Kubota

Graduate School of Agricultural and Life Sciences, The
University of Tokyo

Intraspecific variation provides insight into heterogene-
ous demography and adaptive history across organisms’
distribution ranges. Most species distribution models
(SDMs) assume that species respond to the environment as
a single undifferentiated entity across their entire dis-
tribution. Here, we assessed climatic potential niche
differentiation at the species and subspecies level, and
identified the range of three cold-adapted, low-dispersal
species: Carabus irregularis, Platycerus albisomni and P.
takakuwai. Our results showed that: (1) Maxent models
incorporating information derived from intraspecific
variation outperformed the species level models, (2) niche
similarity tests revealed niche conservatism in most
subspecies, except for two subspecies of C. irregularis, and
(3) most of taxa under the global warming were predicted
to lose large portions of present suitable areas. Therefore,
we recommend closer examination of intraspecific
variation when predicting species distributions.

M2 HEEREAREBERRAORRFZIMNZ D

O—H—18
REBAFRFER

LT A X O/NE NI TEIZ 1 1990 ARG ISR S e
T ARV DNTMD D BH, HITEIZ X B LA DR
T EOBO LIRS LD S, v MhgEdE
WICHEELTWASE, TOHIZEWTHH 51X 2008 4F 12
BIERPEROTEEZEML., HRELHHT I~ (4
W15 4E4E) D% < (K1 80%) 25~ /¥ A k¥ F a7
TP L TWAB I EZHOLNII L FRNHEDT ATV D
9B 40 RITEAR A ZIEA L, 35 ALG ML o5 IR X &
L7z 2D 6 4EMICH 72 HBHRAEOM R, NBIXDI1F
EAERMIE L7205, BEIEAKRD 75% ZHAED AR L
TWb, 7272, ZORMEPBMUFORKOM S, AIH 3
FEABIZH 7R A L 72 ER OIS 3 2 B i &
HYDDH, TNHBARICT TR LT\ ikE
FRIRER L, BEARZERT A LI EREINZLD
WHBHS N ThhI o7z, GEL FUARTB EAITEEL
127 A=Y ORGSR BANAR X, Bkt AR A X,
W H il 51X, MEALBE G HE X 4 50 A% 7%l ), ALBAR 31T 3 4
MRS HERA A R IEET 2 2 LIk ), B Al
LRGP AR B R DD Z WS LT,

M1 HFMIRFILEICEHES T 2EREREDIEE

OEABETF" - Maximov, Trofim C.2 - $2AF’
VibsEXxY - 2 OV 7RIS T T S — 4t EYRIREFRZERT

IR LSS | S bl T ld, Sk tiasde LY~
R MDBEGHRICZALT 5 2 EATFUMEN TV S, A
VY RIFICEET H720I3EET 5 9MERRE (LT,
BRRE) OHFEEPATRTH S, V¥ FIaFiidEtor
AHINRYFFEAPEFLTBY, THLAEV YT
RPN T TIZAERB L TV A WRE A, BIARFEEOTEELRN
MG L 72 5 2 EAHEM SN D, KifZeTidded s Ny
T ALk D 577 1) 7 S 5= (Larix cajanderiv LT\ 715
<) #RRE LT, Hb-Y v FSERICB W CHIRER
e (ZRENE - B ZBISMICL. Y Y FIWIZBWTH
TSIV ELMAETARMAEAMZEEETAZLZHMNE L
STIRATIC & 0 BRE &g R 2 HRE L7z #ER. Y U F
SN SEZT s rIE, N2y rlE, FF5rEk s
FIROIEVHEEDS MBS iz, — ) THEMALED 7 5
~ VMRS, EESEEOE VWY a v OER X A ) 4
TFIEAIEL LT, WL M IAMY THREICR
hole VY RIHTIEIITIVEMATLIEBMB IO
ZOHBBEIME N EBW S b oz,

N1 JO0EJOEHHHES KUHEHMSEROFEE
it

ORfEES" - KEEER - SERaUR° - tuLEth* - &)IR= -
ZHREZN® - ARHE

| FEARAFRESFMRE - ° TREMESRST - % &
S5JBIOR - * EMEMSHIALL - ° TEARESHE

T2 L 4 T O ARIRIR L R S s 'Y D
HEERZ G E LT, KERFR X Mmoot a &
FEVER R % 2019 4E 6 A5 11 H 4 X U8 2020 4E 3
A5 11 FIZFTEANE L. 7 8E 1% 2013 410
WMENTHT 2 OBONEAEBAR20154E3 A5 4 H
WP THEREN/2D DO TH S, Moz, Ush
PO W 0T OMIEZBEEIMm & AT -
20U TR Lz, HMEORNBREREDZ) O
BB RIIFEFITOR 6 A7 HIZ»rTEmL <
3gke LR, 8 AICAML. 9 ALK
MEIIAEICE )L oENLEbR 2019 F121d 15¢
kg LT Th o 7225 GEBEED 2 2020 4E12134 H. 5
HERBED 225 3gkg "Th o7z HMOHEFMER 5
FRIETRHIC L > TEFH L, WINOELIZIZFET
Hol BEDEHWVEDTIZDOWTHAS &, linalool,
limonene, 1,8-cineol DEHFIZZNZEN 11 25 30%. 9 H
515%. 655 21% DHPATER L7z KoL 0fG
DAL E A5 &, linalool TKEN SLAFIINITTH
<, 1,8cineol TEFIIE L, WA Lo TEERIIET A
Ll A THo7.

— 129 —

WSRO me3



N2 HOEIJEADIEHE 4 FROESHE

ORAEZN' - BE K° - BEES° - KsH* - ARHRES

| FRAZEZHE - ° ERMENRRAH - ° TEAZAZRES
SRR - 4 TS S5TRLOR

7 aEVIE, TELLBHOME L LTHY NS HAR
BADOHEMGEATH B, LA L, RIKRTIIARNIZELAL
TWA 720, RN LRI TH 5. MRS
BEEMET 5720, THEEM - #HHoMMKE (HEBEX) &
B ORI (HRX) OFEXIZ2017E3A»S5H
2Ty BRRXICZ 2 BT DM AR 6,000 4/ha D
JETHER L. 2017 4E 5 H A5 2020 4 11 H 0 4 4EI2H 72
DIREEOTALZRE L2 720 2020 48 8 A, B
POEKXZXORLLTAOZOEI FIVT, BEYF 4 X
O E S FE DI ERE L 72

Wik 1AELL 8 L7z 2018 4ED &, B, MBS R &
LICHAEX B OF B2 AN NIRD 720 2020 4F 11 A1
id. HEXTIZHEX X DBEN 14 f5, EEREI
17K EPoTe T2, HERXK I ) HIRXO N A5H3# %
% &G T Wiz, MR EIE. HIMX T L o 72
T, ZUEVORE, WBEA LTS L ORICIEH
R R BRI L 7z MR RS2 5. 2020 4F 11 K
MO 0T OEEE R HBIX TR 2Mg/ha. HEEX
TIZH 0.9Mg/ha g S N7,

— 130 —



x % ® E H (19~23H)
((RR5—HR)



P-001 =ERMEMMIHDEATHTHEZFATHILE -

EXOFRAHG | DRRERD

onlliER
=ERMERZAR

ZEBEEIRICME T 2 BREAMTS . REIEO KA
HEFEHD & SN D AR B H %2 D 7 B O & 72 5
TWh, EEOKMIFBEDIRNZERET 5 & M O
WA BEARTFEHSICZEROER T —F 14— Mg
FEDBRILIC & 2 FARIG OISt - s bhBnEE E 2 5
nt, 22T, BREAMTSEZoMME (LE - BHF)
MOBFERERITHERDORL Y & DIZONWT, FERELERE 20K
By —votelkx Bz, S FIHZICH LT v — Ml
HEToT. ARISM2ETALS 8 AIZFEBL, 1LE
THEHF 16 B OME R, TOME, 11T 6H. H
FE9H L2 S HHE RS 2T T b 2 E25b
olze Ty InF 4 4L BHE 13 F3tE AN MO G
FRIGERIZLTEY, T EEIEAGICERTERD S
N EDITHT AN X REEIMETE, LAl hFE
EHFELHICHROEHRORLY L 01 [R] F/23 &
FHCHEONT W, TRHDIERS, dioa—F4
d— MEBED AL IR ICIE, RO &) =ETILL.
IWE - HENISERE R OB T2 6/ &% 2
%hf:o

P-003 IRIL=RICHIIZEMTIEDRMEEELE
D3

OBt - KIR4ESS - HIEMREE
ERIFRFRFEEAN R - BiethiE SMIESHRARRILSAR

W T oFEMEREREIX, EHOAME,STHEREZS]
WAERZZT T % < FRBERY 2 B E O 72 0 O HEA I OV
KDOFZEDOIRIEE 22 ) 5, ABFZEIZ. 20134 1 HA 5
2019 4 12 H ¥ TOEMKER [ KM EEHRAE ] o B3 57—
7 EMEASERT L TAMBETIE ] oS s— 5120
W, dEHALZ I B B B T o EM AR R L E) E 5
M L7zo BRF—2I1Ck B8, HFHRETIIIEERED VK
WCTHER L, aTRTIETEO N Y FER SN, FRHEL
T 2019 FFICIIAEM EDREW L -2 &b h o 72, AT
M-Ik DL, FEMBEMEEE 1 VR OB T
BV TIE, AR BE 2L L AR T, HFHE
ERKHETIZ 1 205 37 HO#MPEATIHER L TWw/i—F T,
ATHRTIZO05 7 AU TOIERL W2 D0tz
HEOEMAEERBICIFHES RSN LD, ST L FH
WO ILHFE R R I FEH DGV T2, £ DEMFEH
HEREO 1 KL E oA T o e R 12 I3 itk /R
ST, LFEREDSTEHER DA OERIGEE S LT
WAL REMEDSTRIE T & B

P-002 EtHZBE) EFFHICHIIDAMEERBIR
DRAE

OBpER' - WX R - SEER®

| RREBTRPEPE - ° RRBTAEARREFRIR

VDR AEFEIC BT S T A MEKIZOWT, [KIRF
TE| BHOTHHZ AR, T GIERE L BT 0K
RRIZBT B, TlED 50 E TORNBREESITOVT
DOFEFTH Y. BEEMHERBERICL > TS Tw
%o RIRIKIZEMN (Bl - BEENFE) OfEE2BHO7:
BES. SAERICAM A FEEICET L. BB 032
ML E O IR A A L TRMAREZ 17> TWwiz, CHEIE
FWHPNZEV.TENTW DL, TORT [HE] BEHS
ELCTVRIRKIZ L 2ARMAEEFED 2 2 MK Z RN,

Z OFER, [ ] EoIEREEH 106 i, LA oL @
OB ST, KMAEEICBIFS 2 A M (WL,
B, RS T L. IME2ES S TA 24ED
LDOFTHIMAE L, TXTHMEE BT 5 K6 E
PEIZOWTORFHTH720 SNOHDOHFHENS, SN
T2ARMAZ DWW TUEIBE E MR, AT A MIZDW TR
(AR - 36 E) & ZoHfl, 1L L (EH) B X OEH
ANLEEES, ERoAREEMEICOVWTEE T 5720
WHBESN, chowF—yR—21bL, & THROERE
PEDIEA T A N ORER F DWEERIZDOWTHN - #
2177,

P-004 I{LEHEBIEMESH SRICTFHERZIEBMT D
KR - RAB D5

OBFEBN' - A H® - SEER®

| RREBTRPEPE - ° RRETAEARREFRR

HBAE HAIZ 1% 2800 HLL 1 0> A 3% B B S AL I @ v W 34
5, TNHDBHIZOWT, TRHEIEH 150 4EF BT
TIONRLFE L —F, HERZHETOR—ATH LK
200 FEHMOBIEITH F o TnD ELTBY, 5% ibir
PREDOBLE D SIBEAEAIWINT 52 LB TPHEIN S, &
BEALH R OIBE OB, 7 B XL ITEDIRBEIZ T W
WKTEMORBRZZ2THIENET L VEEINS, LAL
7708 b REEEREBM 2D W TIZEREM TG T X 344
PERENDL T —AbH D, SHOLMBESZD720
OEFEMIC L D2ER M EEZ 5 ) A TEELRDIX, 4
OFFE - BTERE 2 b0 FRICRERERMOMHI# 25
o THM] IZOWTHEROE/PEELEEZ SN D,

Z 2 CTAMIE CTIEEE LM B O KIE - BRI O
F = R=AMEOWHE LT, [EFEOEE - £330t
WSS PR TS E T ~ 10 G+ k. 1988) 12 %
LD BN T B ARTEDIFFE K O ffE 28 1D 5B s 3 K
ORI 20 & SR O [HM ] 122w T [RS - KE -
M 1oV TTF = RX=2{b L7z, & 5ICEEDOAIE
EMRR, FAMIORA: - I L v o 2RETE#R & OB
DWTHHIT L 720

— 133 —

Wt —\a N

mO&—o



P-005 Ju - MHEthi DI BIGIHFIC K2 EMATHAD Y
ANEXRAEN TR DRI

OFE E' - KESIZP
' ENARBREA HFMEAR - BREIE SWRSTRAMER

B - BURIAZRAEL, - © EIIARBIRSEA ST - RIS S
HEaRsRAT I E S AR

BENZ X 2R OBXENHENRZHGREE 25 TB
D, AR BERERS I8 L, AE oS L
TWAHIH D R oS, AR TIE. LM - WEO T
Wargs L, W2 BEED ST 5 720 0% i
LM E T AHEE (LUF, HE) oFEBMNRES 2
L7270 2020 4E 8 H5 11 23Ty U - PUE o 327
WA OB E T EHT7 v r— FiRAEFEM L.
216 HHHTAY (I 66 %) 205 A %2 E 72, MEDDH - 72
A O 1 B UFEHEEL TN L Tz, FHFELA DR
M LTI THBRRN TEEBEN R L0 b o &
DL L TERBRCTHEDNIBEIN2720 | R [HREFHFER
WOHDEEND 572720 ] iz, HYBEFED T HEDOR
FIEIZDOWTORERIE, FEDOD LTI T, [BE2RDH
FFRALEE ], [HRLTOREIMS ] L v 2 mENS
Mole =T FHELZFERL THRVIHITHIZBWTIZ,
[ EDT2 ] & DRIEDL H o 7205, UiGHEDOEAZ R
Hd LSBT LG LIS 1838 R
b7z,

P-007 YEIFIALERNESEOHERAFZARED
BRIK —EtthsZEdinc—

On&BEt
RBAFAZRRFHAR

BREDRIME A BB ORI X A i~ O+ S ER
o Ty h, 47 Y OMBEZIIHEML T 5, HH=
AR % 8 U720~ O, S5 m B X % 104
PRELZ: & OIS H SRR EERE (Ve §
HTENEFE LA, FHEGH 1 E &K, FRERIC
M CTHEA 504 2 b A DS, BRAALEEYS (LR, AL
) ~NHRAT AEABE R R THEND b AT
P O AR R AFEHEICHE B L. FUHILRIC I 72 3
DODEAEZHME T 5, ARG L LCRilih ) o0l 3
Wik, by DWLEEY) 2 fiik # FHENCE D FUF. 2 ARk
EEOTERITH HUNHES ORI % B X I A2 S5O 2
12 L7z AUBEIG I AEARIRRE O HERE R i IR O 15 e 2 IEAE IS
BRI L ECEEBBEZRIELWEEZTEY), W
YiESE BT X 2 1k % L ASe] i 2 BAK O iR % 561
W2 AN T 72 SRARIHAE AR AR VS LB 203 2R R TR IR D P
AEEAT 28, AR S 2 LB N D MR A DS 7 72 0
ZANIREWNTH - 720 SHEOIWEMIEZ AL KIS
T SN REIRE O A B IR IR DO PRAE % X 2 AL A D BAFE 23 s
FErEZ LN,

P-006 ZRVINICKDHMMWE LEER ~FEILthith
15 5 ROLE~

OfREXIE - FEAI

SRAZRZE

kY H (DT V) 12X BHME HREADOEL
KOPEEIBE SN T WD, TOREIIZHIBNSS 5
CEERBT R, R TIZY I OMERE L FRIZONVT
HZELOBIRZWH ST L, BRIC L > TR I & OfFfg &3
HEHOMCT LI 2 AMET S, TR EEOH)
] &[RRI SR A4 A i S8 L T A v ] 1) ] 520 b 3
(BRUR, JTrElL, RILE, BRE, JLBE) & L7,

TR B ER LR A BT 2 S R T 0 AN DOHLY
HLA % WERFINC LI U7z F 72, BIERAREY I T & b,
SR 10 4E LB O BB R MER B 2 TR T L o
EIRWE LB L 72,

ZOE, THILO Y 7T B DIEE ICHETH
LT Dol MOBRTIZEOESIEIZER]T BT
VH RS HETN 2 KE T A R EOMNIE R o> TV, v
B OWEFEBIIET L ICHETORXSDEX1EH 5D 0o
FIR L B EIMEINIC S %0 OB E FERFIIC TG
BL72EZAH, VI OERBEEDETHAS NS HRIEH
T TH o720 WEBEEIZRDBEINCDH 555, EHRIER
OWAR. iR O, PEFNERICHERE I N TR
LEDOWREEDEZ LN,

P-008 BRBRIHADEFRICHIT D RES LUAKEA
FEIROFIA

OR #&F - #HAER

EFRITAFHEEBURTS

it BT O LAY HuIst 12 38 v T 0 B ER R YK TR O 48 H i
Hid(ERICE s CEEL Y VRV TH o720 [BFRE
L] 2 W T 1878 AEHI DO A FILITBIT A BERE N
A EEY) OFERE & MBI 0 A 2 B S I L7z, [ s
el 1A FESBIEEB ORIS UTF L EET, R
642 Ao NI - i - Hfll - W 7 ESRedk ST b,
WREDOIEI T BER 13FE, FoMLM 3/, NKEOMAE
AR I N TV, AL CW N EDLh - 7%
FITEERDS Y A (45 2 F. DUTFEAZLFEAD) . 39 (41).
473y 37, AT 56). v FF (41), FYaw