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Vegetation Analysis of Evergreen Broadleaved
Forests in South-western Insular Areas of S.

Korea

*Sung-Je LEE, Keiichi OHNO (Graduate school of Environment
and Information Sciences, Yokohama National University),
Young-Hee AHN (Department of Applied plant science, Chung-
Ang University), Jong-Suk SONG (Department of Biological
sciences, Andong National University)

We carried out vegetation analysis of Evergreen Broad-Leaved
Forests (EBLF) in three islands (Gageo-do; GGD, Hong-do; HD,
Heuksan-do; HS) of S. Korea. With phytosociological analysis and
DCA for vegetation analysis, It was carried out that comparative
study about similarities among study areas by Total Constancy
Value (TCSV) and Quantitative Common Coefficient (QCC; % ),
based on the vegetation data of three islands and other areas (Jeju-
do (J]), Islands in southern part of Korea (ISK), Tsushima (TS) and
Northwestern part of Kyusyu in Japan (NKJ)). As results, EBLF
of three islands is composed of four forests: 1. Quercus acuta, 2.
Machilus thunbergii, 3. Carpinus turczaninovii and 4. Castanopsis
sieboldii. The highest value is the QCC between HD and HS
(80.26 % ), and the second and third are between GGD and HD
(71.77) and between GGD and HS (66.85) in the similarity among
three islands. We think the correlation between distances and the
QCC exists. Even the QCC among HD, HS and Japan (TS, NK]J) are
higher than the one between GGD and Japan, GGD is more similar
with Japan in flora because some species growing wild only in
Japan such as Viburnum japonicum were found in GGD.
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P2-052
Exploring phylogenetic structure of tropical peat

swamp forests
*Tetsuya Shimamura, Erna S. Poesie (Ehime Univ.)

We assessed the phylogenetic structure of tropical peat swamp
forest to clarify the community assemblages in tropical peat
swamp forest vegetation. We laid out six plots along the gradient
of peat depth in the upper catchment of the Sabangau river,
Central Kalimantan, Indonesia and investigated forest phylogenetic
structure. As a comparison, we also investigated the phylogenetic
structure of Sumatran peat swamp forest communities. We found
a tendency for phylogenetic diversity to decrease as peat depth
increased in both locations. Overdispersion in forest zones closest
to rivers could be attributed to competitive exclusion in a relatively
benign peatland environment, whilst underdispersed communities
far from rivers could be attributed to the filtering effect of a
more stressful environment. There was, however, unexpected
underdispersion in the tall interior community in the Sabangau
forest, where environmental conditions were less extreme. This
observed underdispersion is possibly related to the history of peat
development in this location as the ombrogenous peat is undergoing
long-term oxidation due to reduced precipitation and lowering of
the water table. We conclude that not only environmental filtering
but also biotic filtering through such mechanisms as competitive
exclusion contribute to the catenary sequence of tropical peat
swamp vegetation.

P2-049



P2-053

P2-053

fEKE EBENE Y JILDEEZLICRIFTRE
FREDH, R FERE, BEEA

Climate and grazing are the main drivers of plant community
composition and species richness in arid environments. This study
aimed to examine the vegetation response to interannual rainfall
variability and grazing pressure in Mongolia. To investigate the
effects of rainfall variation between 2 years on vegetation spatial
patterns along a grazing gradient, two sites were selected as
representatives of desert-steppe and steppe zones. The proportions
of the different functional groups was affected by grazing pressure
and rainfall variability in both desert-steppe and steppe zones. In
the desert-steppe zone, species richness was significantly lower in
the drier year but did not vary with distance from a settlement (a
proxy for grazing pressure). In the steppe zone, species richness
varied significantly with grazing pressure but did not vary between
years. Thus, precipitation would be more important than grazing
pressure in terms of their effects on vegetation changes in dry
areas with high variability of rain.
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Ml BN E LA TIEDIC L D REHDHIR S NS 20, HE
RORIBEIHHE TR CBARRIKFT 2 LTSN TWD, L
2Ly B 7OV R 4 70 B A R 9 % fiRLE IR 0 22 [ 11 S B
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Caught on cameras in Malaysia Borneo!
Hon Jason* (Kyoto Uni), Morimoto Yukihiro (Kyoto Uni)
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DA TI)V Y R EOZEREAY A 7 % 8Fifi L 720

T —% & LCHEEBHARTH TV KH ELHER S 40 #y
B BRAHAE THERE S A7 187 M 0T 227 M A L. Bk
TR E LCokm A v ¥ 2 O &R, &ICH SRR, &k
HERE, /A BokE, KRIROEERE. BRKEOESRE T
W7z, % L C spatial filter ZFIH L CERMMWHECHMEZEZR L /2=
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AKX —VEREEAGEMICDT DEERB DS AR IE L ith
BEROIGHIIERRA RN

*KEEHE (RK-CCADFFKHAFRE), Fongnzossie Evariste (Univ.
de Yaounde 1)
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TR L BRI SN L 2 ) . SAEZDEL Tw»
LREGEREZZOND, ZhR VIV O L5 EEDHE I
I3 5 —hT. EBFER O EARIZFEL STV R\ KD
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LT, BTAEHEOHM Sy FHEEE . BLBICHFET 5 KEMASB
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ELER L 7o, MHAEAIZ20104E8 AICABLYUB D, F, HOS
M2 BT 25m A v ¥ 2 & E L, €O BIT 5K & HERE
WL, RBE - R, BEEOMEICOWTHE LK Ind & RIS
BROWE & B, B L2 L BESstE L idgitisot
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S (Rhamnus davurica var. nipponica) Do fmEE

BERE
CIVET, BrRRT (BREX B BEER), HBT (GTILEUSARM)

WAL L PEAS 1 IR & LRI ST & 72 H AR
BILAS 5 T 7zAY, 1954 4E LI OSEMRIETYIC X ) Z 0% 3wk
L7ze LA L. BV FREFIX, RO ET DD - 72 72 OBk
B9, 43ha OREFESFR SNz, BE, TORGFIZ, AXH A 3Ry
< FFa vy EOMEEEAEY 5%  ORFIEEWATHEE S,
HEMAY O LR LR DMV RER & 2o T 255, EHIREE
WZHE D BRI L CAROBADPASNLEIT b H 1 . REE
HHEELTLE) WD S5, AFETIE. £/ FEEERNIZE L
BALTWLIEATE Y 0 NI 054 )V 7+ MEGH 5 5]
LizmARosAe ., EHIBERP WL L ORIGEZ T, 1/ FEEIC
B 2L B Z RS 2 2 & T, BEZHEET 5 20088
FRTZERHIRL,

AL 43ha O K OB OHME & 1 X lkmO#PH TI7 5 72,
7 0 INT ORI, 2007 SEICHAE N O 100 X 100m X v ¥ 2D
Tl R HET A v ERBAEL, MBUEAEERET I LICXY
IR L7z BAROAE, 2002 RG24 VY 7 bR A S
LAHEHIC & o THIRZHBIT 5 2 & THHR L 72, BRURIE LSRG
W% H W CHERIG B ORI 2 FA. WRIC T HEAZ SN THh S DE
Bafih Lo, W - EE- fi2% DEM 7—4 L h Ak L7,
FENTClE, 278 Y NT 5B WVIEEmAROGA % HA., EHREES
WIEOMEZFAELE U, BREEEIRT Y V0 2 0108 L 7e—#ik
EMTCIR A O AIC % ®INILHE & 4 2 FIVENZ 1TV, KERGA I
ARG 2 RN AR L 72,

FOMEFRE, 70U NTIE, RBEICTEAD 2 EN0THEOEKD
Fi L BEHORWETIZES CHBLL Cniee 70 N [ 3IEERH
WKWHERCRBAL, BA D #% 20 FRRETHET 5, —H, ERIZY
Oy Ng LR DESORmVITIZES HBLL vz,

P2-076
REFR EFIRITKERR v 8D —J(CBIFDKEEY

D5 & IIMIRIBSRM & DBIfR
R, (EAR - B), KERET. AGERE (BB

K Rk B4 DR FHAERER K AR I & > THERELRAFHTD
N, INOLDOMERERET A0, S LB S L D
MREHSICTH I ENLETH L, AFETIRERLOHB2S
IKEFEVBEE D3 AT DSERE S T B R E I R 12 B3\ T
2009 4E B X 1U° 2010 SEDFZ L FRFZE 12 7 BT oK EEHEIC BV CHE
B L OSSO L KL 72, 2009 413 3 # B C kK
PRI &A% & L, 2010 403 11 # Fric BV TRk 2 o & &
LKA 0 4345 & 54 3 i BRBE BEI % Rl gk L 72

2009 EEFIZ B A KHOFRAEX MW T, FUHBAERS E &
STHAM LTz, SNFERHEPP DI e —D2DERL
EZHNTS, B L KRNI Lo %l U2k oBEID S
0, K O BEGEAR AT IS E TR B L T B W RRIEATRIZ S 7z,
F2MLED HFIZB VT, B E FROKXEEIZ B @A)
I 5 AUKERHENIC BT 2 M) O EHEAR DR B3R S 7z, 2010 4R
DTHRIIBWTESEOE o 2MiE, N AEEFHTIZY)
ANFTEDIHETHo720 TNHIIEHAEXEDITE A LTES
LCwe (BZF - MHKEZOK 83%). TWINSPAN OFE, I
FE3AEDSELTAKEICOWT, KAHVH—TEET L IHEML
Q% FFEEM2HESFERHIBEL T2 2HEEE, NAAELTF T
IV UDPEETAMENY 4 TOF 6 BEERICG T SN, F 7,
FEERL &I SRR M ) BRI W R EO P & 13RS
H o7 WRICEBRIC X B BRI 2 P I OV 3 Mo [ % 17\
TR ML, NAATEF AL ) OIS L > T
IO N D BRI L, BB L 0o 7o KEREE O KA
W OS5 N RIHEEL L SRV BIR O B B Z L ARIB S LTz,

P2-073



P2-077

P2-077
IBaFRMECHIDdYIO0—-TDZER - AXNT MU
ES1k30):

KR 8 BEZEATE RREUE— MYV IMRE

P2-079

BEEFRBICHIT D7 Y EZDER D MEEYZERE
CEDBARS bk - BEE), REFE JICA), JEIEM GBERPRKH),
Mh#EsE (JAMSTEC - ©8D), #MWEA (dbX - ER), Napakhwan
Whanpetch (FZEX - #), [LABH (FEREKAt RREEH),
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Sustainable development strategy for coral reef

resources, Mindanao
*Brando Cabigas Razon, Nobukazu Nakagoshi (Hiroshima Univ.)

Marine Protected Areas (MPAS) have been claimed as one of the
most important tools for the protection and management marine
and fishery resources. This study was conducted in four MPAs
in Sarangani Province, Philippines: Glan Padidu Marine Sanctuary,
Kapatan Marine Reserve, Tuka Marine Park and Kamanga Marine
Ecotourism Park and Sanctuary. The ecological health of the coral
reef such as coral cover and species diversity in each MPA were
taken from the secondary sources. Interview of the fishermen
around the established MPAs was conducted to determine their
productivity before and after the establishment of MPA based on
the catch per unit effort (CPUE). MPA management was assessed
based on the interview of the MPA Board members. Data show
that all four MPAs investigated have fair coral cover. Result
of the study revealed that after a certain period of time of the
establishment and well management of these MPAs, the CPUE of
the fishermen fishing around these protected areas has increased.
However, failure in MPA management of Glan Padidu Marine
Sanctuary and Kapatan Marine Reserve resulted to damage of
the coral reef and decreased fish catch. Management problem of
the Kamanga Marine Ecotourism Park and Sanctuary did not help
increase the CPUE of the fishermen.
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Identification of Potential Area for Oil Palm

Plantation in Landak regency, West Kalimantan
*Johaerudin, Toshiaki Kondo, Nobukazu Nakagoshi

Indonesia government is planning to extend oil palm (Elaeis
guineensis Jacq.) plantations in several targeted provinces
to develop the biggest palm oil exporter in the world. West
Kalimantan province has its highest projection. In this study, we
determine land suitability for oil palm plantation using Multi-
Criteria Evaluation and GIS approach compare to current land
use. Land suitability analysis considers relevant biophysical factors
of climate, soil and topography. Next we evaluate land suitability
from the actual condition in current land use. The results indicate
that this method is useful to determine suitable land for oil palm
plantation. So that, planners can use this method to generate the
future direction of oil palm plantation. Finally, we propose to site
good place for productive oil palm plantation in West Kalimantan.
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Implementation of REDD+ in Indonesia

*Ima Yudin Rayaningtyas (IDEC, Hiroshima University), Toshiaki
KONDO (IDEC, Hiroshima University), Nobukazu NAKAGOSHI
(IDEC, Hiroshima University)

Government of Indonesia has committed to reduce 26 % of CO2
emissions by 2020 from “business as usual (BAU)" . Focusing on
forestry sector, Indonesia is one of the developing countries that
highly concerns to reduce the CO2 emission from deforestation
and forest degradation. This study aims to recognize the readiness
of REDD programme in Indonesia. Literature review, web-based
sources and existing data were used to compile data. Through
identifying and analyzing all elements which have been established
by the central government including institution, regulation, strategy
and capacity building, we attempt to know how far the Indonesia
preparedness road to full implementation of REDD mechanism post
2012.
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B3SO IMSVEI IV XEILRRICSIF D Shorea |&
HIEOBEIGIEBE LSBT

*ZRE, FEB, WRUET, FEREE (KRMILK - ), Sylvester

Tan, Bibian Diway, Lucy Chong (Sarawak Forestry Corporation),
¥k (CKRRMILK - 2)
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Outcrossing rates of Sasa cernua at small scale

single-genet flowering sites

*Keiko Kitamura, Takayuki Kawahara (Hokkaido Res. Cen.
FFPRI)

Dwarf bamboos are monocarpic and take several decades to
flower. It is a rare occasion to have a chance to get sound seeds of
dwarf bamboos. We have been observing a small-scale flowering of
dwarf bamboo species every year since 2003 at the experimental
forest of Hokkaido Research Center, FFPRI. We estimated the
outcrossing rates of an endemic dwarf bamboo species, Sasa cernua
MAKINO, at small-scale flowering sites using six microsatellite loci.
We analyzed 1299 seeds, ranging from 23 to 140 seeds from 18 culm
at two flowering sites.The multilocus estimate of the outcrossing
rates of the dwarf bamboo population was 0.148 (SD 0.118), ranged
widely among mother culms from completely selfing, 0.001, to
mixed mating, 0.676. The study sites were revealed to be single
genet flowerings, however, two culms with the highest outcrossing
rates had somatic mutations. The overall inbreeding coefficient
of the seeds was high because of predominant selfing although it
declined in seedlings, which germinated two years after flowering.
This suggests that selection against inbred progenies began early in
the establishment process occurring in the natural habitat.
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Comparison of forest dynamics between two
logging systems in a lowland tropical rain forest
in Central Kalimantan

*Inada Tomoya, Kanzaki Mamoru, Ohta Seiiti (Faculty of
agriculture, Kyoto Univ.), Ronggo Sadono (Faculty of Forestry,
Gadjah Mada Univ.)

In Indonesia, there is an urgent need for the sustainable forest
management. TPTI and TPT]J are the logging systems composed
by selective logging and different planting methods of fast growing
dipterocarps. In this study, we compared the decadal dynamics and
assessed the efficiency of the two systems.

Study sites were logged over forest operated by TPTI and TPT]J
in 1994 and 2000, respectively. The treatments were weeding and
planting of seedlings. In TPTTI site, seedlings were planted in low
density. In TPT] site, 80 seedlings/ha were planted in clear cut
strips. The dynamics were measured in the plots set after the
operation. Three 1 ha plots were set up in each treatment and
control conditions. The recruitment to pole size (more than 10 cm
DBH) and the growth were measured for 10 years.

Whole forest growth was in increasing tendency in TPT] site.
By contrast, the growth was retarded in TPTI site. About the
regeneration of dipterocarps, planted seedlings contributed to the
recruitment and growth tremendously in TPTJ system. Natural
regeneration of dipterocarps in control plots was very poor.
Therefore, for sustainable forest management, it is necessary to
mediate the regeneration of dipterocarps, and the TPT] system
was efficient for the sustainability.
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Allometry for estimating biomass of an
Amazonian forest using a stem diameter at a

relative height

*Suwa R., Noguchi H., Kajimoto T., Ishizuka M. (FFPRI, Japan),
Tabuchi R. (JIRCAS, Japan), de Melo G.H.P., Lima A.J.M.,
Higuchi F.G., de Souza C.A.S., Higuchi N. (INPA, Brasil)

The phytomass of tree species is generally estimated using the
allometric relationship. Stem diameter at breast height DBH is
one of the most popular size index for estimating the phytomass.
Although the measurement of DBH is practically convenient, DBH
seems to be a bit lacking in biological meaning. Especially, the use
of DBH involves some fundamental limitation in studying allometry
of tree species since it is impossible to measure DBH for trees
being shorter than breast height. The tree individual changes its
shape according to its growth since the environmental conditions
change drastically depending on its size. Although several past
studies applied the stem diameter at relative tree height for
evaluating allometry to estimate tree phytomass, there was no
study aimed at all age levels from seedlings to mature trees.

In the present study, the relationship of phytomass to DBH and
stem diameter at 10% of tree height was investigated on the basis
of a data set obtained from a tropical rainforest at Sao Gabriel da
Cachoeira, Brazil. The phytomass including roots was measured
for 160 trees from seedlings to mature trees. The size dependence
of the relationship between phytomass and stem diameter will be
discussed.
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Carbon dynamics of pine wilt desease stands in

southen Korea

Choonsig Kim* (Gyeongnam Nat. Univ. of Sci. & Tech.), Jaeyeob
Jeong (Gyeongnam Nat. Univ. of Sci. &Tech.), Kwang-Soo Lee
(Korea For. Res. Inst.)

This study was conducted to evaluate the carbon dynamics in
natural red pine (Pinus densiflora S. et Z.) stands damaged by
pine wilt disease in Jinju city, where was one of areas severely
affected by the disease in Korea. There was a significant correlation
(P < 0.05) between tree density or basal area and the carbon
concentration and inputs of litter fall components, while was not
correlated (P > 0.05) by mean diameter at breast height (DBH) in
pine wilt disease stands. Carbon concentration of needle, branch
or bark litter was linear related (P < 0.05) with basal area in pine
wilt disease stands. The linear regression equations developed for
carbon inputs of litter fall components were significant (P < 0.05)
with basal area accounting for 62 - 84% of the variation except for
the carbon inputs of cone and flower. Mean annual soil COz efflux
rates showed the second-order polynomial relationships with basal
area, tree density and mean DBH in pine wilt disease stands. The
results indicated that the incidence of pine wilt disease could have
an impact to the quality and quantity of carbon by litter fall and soil
respiration dynamics.



RKZAz—%FKX 38108 (K) 10:00-17:15

P2-154
TERBMADITIC K DB FEAERE DR

B AS , EMMESE, UFET. KIESEER, RIEKRES

SUBEZ B DN AETE R LK E G IR KA T3 BANE R E ST
By, RMchzslEs a0 i g BT s 2 &
R AR RE R A RS A ECHEERMA L 2 V155, GLOBEC/
CLIOTOP TIZH ALK IC BT 5 AR AW BRICET S
HMHENREL C0E I EDEMEN TS, KFE, ERLEFAME
SR O AW R R LR D EOBIICE N 2T ETH Y.,
VO REER O, ST, BEREOEITEN TR L %
%o ARIFFETIE. 1985 4E L V) MARRLTIAARIC & o TIUE L 72
THEECRIEGFROME L L THEETH LA BER O LY
DL EFMARGHT 2T BRI R EICB I 2Bk EO &
TR BHAL B L CIRIT 24T o 720 FEHI R PR IS B WL T,
1985 ~ 1991 4E Dt L #8HRZE . 1999 ~ 2002 4E DT L g M O HEREHRSE
2010 4FE-OUEFE T O JE b 0 — VRSEIZ K o TS 72 4E 14 78
FAH - ML SO, HEFHIME, NFh AT VEREZTOME
HBHEETHD, TNHEWOHADRF, EFREEFAMAILE 5
M L7ze ZOREE. 7THRY M) EOBREERMAILA 13% L1 &
L AATF, ANF, GVFVFRALEWEERIR L2, N
NAT D AAT, ATADOELEF, o~ WY ITFA TR
NG I AT GO/ GEFE T 10% R & ALICALE L 72,
SR O HAVNIGEE L) bmuEn s s, smkiiggofr
bl R T AT CRAFE L CW A TITREESE 2 b
Too SEMRBNCMER LB L 2285 5. 1985 ~ 1991 4R 12 BT AN A 4 1
IAFFRY OEFITPIYT 116% TH - 72DI2%k LT, 1999 4 LA
1% 9.0%0 &A% < 72 A ASA H AL, REED AV AL AER & &
LI LTV D I EAVRIEBE N,

P2-156

“RBEERIC K DEREBIENDER
* PSS, SeER(T, FRE (AN

WREEUEBEE L 2 D W T WD 201D, B S o ARG
OB L ZITRT . ZOOIRFEBICERL T2 EWE H
WRBRBEE=Z ) Y TPEANAT DN TS FFIZATY XA
A% DA A T/mE HWZ2iRREOREE=41) ~ 71t [Mussel
Watch] &IPS, (LY ESCEEIEOEERE I LNTVD
LU AP SHE—O TSR L NVOIBEE M) 2 ETE
v, TR MBI AMEEWERELSEORY AR O
HESAATH 5 . 2 2 CTARUIETIREN S #iToRERT, £%
5 2L SHHEOA AR E I F &2 LHATHRLL , 215
DEIFREREE 2% LTI L7z BRI ER R SN 0w,
Ca, Sr, Mn, Cu, Zn & H ¥ DOl HBATA/E D bFER LT, Co &
NilZA T ABOF DB LR T WEHIASH L . £ 72 IRE O
T CIEBIRRIH OB GRS X o TEHBILEEDSE 2 5 72 0L HIE
WREL L. ZZCTRAMRICBILFELESEE, b LIkLL
WAMEERTEEOEEGTORK L. AX LA TARBOERED
WY AR, BEOIEN S SHENDH S Z LG TWDHD,
Fe/Ni & Co/Ni % g L 7235 &1 I3 ATFZE CHREC L 724 7 A J& 12 Ni
DI RIS OMGED D H Z EWogirodz . £-HEREOEE (Zn,
Cd, Hg) #HELBAI1C1E, 2 9HF 1 > 3|12Cd & Hg AR L
LT WEASHS 2572 29 LR LB CHRET 2 4EW0
SESPWERIL, EE&BEOHIIRN & RO ESBIEE % H 5 202
§ 5 L CTEERERE LS.

397

P2-155
EYOERFMZRAVCHEBIRIEE-SU VT - £9R
ERMIFLEIC K D5 -

FBARRC. SHERE S TR (BRAR EWERNE)

o & A3 2 BRBE TR (X ARAR, B, ERT AR, RS e
EEHAHIERER AMIGENC L 2 S 8T 2 AANERZE TN T
B, ZINOS0OBLIZTHEHECINSZE=F) VT LD
OF 2B MAIRKD HSNT D, B O FRMARIE—Z o
L RNICEL) AN SN ORNAR LA LS % 720, ZOBEH)
HPH. AR &) A o A BRI & AR AT L TV B A AT
oG RIE) 7 L. —E2 Wi, — @k BBk & K L <
WhEwz b,

CNFETITEE S BEHICB VT, KBS ) o s heam
Wik 7V & L, MEERRSOAY, iy, HESoRE, &
FRMLR L & BRI IE MR S N B R % B XT3 ik & OB
R, BT L RS 0 K M sk o0 A BEBRBE IO . HusC BV Gl ERICAT
bzt IR REHTAEAROTENC & 2 bk, i, RSk
FAR L DRSO 217> T &7z E720 KIBIZBWTIZAHK
BOPKHEA., K, FEoRE, SREMAKILE L FKE
FOBMREIZ O WTIRE LT & 72,

LSRIOFEETIIINS 2B T 2. IR RITT AL EEE
=¥ ) 2 T AOEW R ERNAR A X B 8772 7 f5EE R A i O ffE 57

& SBORRIZOWTOHRE TV,

P2-157
Short term effect of experimental warming on soil

environment surrounding oak and pine seedlings
Yohwan Son *, Wooyong Jo, Haegeun Chung (Korea Univ.)

We determined the short-term influence of warming on soil
temperature, moisture, and respiration in a field experiment located
in central Korea where Quercus variabilis and Pinus densiflora
seedlings were exposed to warming treatment. One-year-old oak
and pine seedlings were each planted in Im x 1m plots (n = 4)
and warmed with infrared lamps. The air temperature in warmed
plots was 2C higher than that of control plots. During winter, soil
temperature and moisture content at 5 cm depth was higher under
warming treatment. In oak-planted plots, the soil temperature
was 0.1 = 09 C under warming treatment vs. -1.1 = 04 C under
control treatment and soil moisture was 5.2 = 0.7% under elevated
temperature vs. 3.9 * 05% under ambient temperature. Similarly,
in plots planted with pine seedlings, the soil temperature was 0.4
+ (04 C under warming treatment vs. -14 = 05C under control
treatment, and the soil moisture content was 4.37 = 1.07 % under
elevated temperature vs. 32 = 0.6 % under ambient temperature.
Warming treatment did not alter soil CO2 concentrations. Higher
soil moisture in warming plots is likely due to snowmelt. Changes
in soil environment by elevated temperature are likely to influence
the growth of oak and pine seedlings, and thus further studies need
to focus on determining such changes.
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Hydrological controls on riparian denitrification
in a forested headwater catchment: Soil
physical properties make difference in reduced

environment

Nobuhito Ohte, Yuhya Watanabe, Tomoki Oda (Univ. Tokyo) and
Ken'ichi Osaka (Univ. Shiga Prefec.)

Inorganic nitrogen supply to the stream ecosystems is regulated
by hydrological and biogeochemical processes such as denitrification
in riparian zones. To elucidate how the denitrification is controlled
by hydrologic properties of this landscape unit, we investigated
two forested headwater catchments with different soil physical
properties. The Kiryu Experimental Watershed (KEW, 0.6 ha)
has sandy soils in riparian zones, while the Fukuroyama-sawa
catchment (FEW, 1.1 ha) has clayey soils. Concentrations, d15N
and d180 of NO3- in soil water, groundwater and streamwater
were monitored. Enrichment in d15N-NO3- was found in the
perennial groundwater both in KEW and FEW, indicating active
denitrification occurred. However, enrichment of d180-NO3- of
KEW was unclear, while that was clearly found in FEW, indicating
the denitrification under a closed system without sufficient dissolved
02 and NO3- supply. These were explainable by hydrologic feature
of soils holding groundwater: The mean residence time (MRT)
of the groundwater in FEW was three times longer than that in
KEW. This is essentially explained by difference in the soil water
retention between sandy KEW and clayey FEW. Those suggests
the possibility that the difference of soil physics can strongly be
reflected on inorganic nitrogen discharge from forested catchments.
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TFOEENT HR
HIC5ZDRE
BEER, =HE— B8E8 HisdE, 2ENZE @REEX)

FliT- 0 B0 BAEEERNE. B2 2/ BIFLE TS Tw
Bo Lo Uy EREUZS B 0 B 12 AL 104 O 3 28 mv\%xmw
ﬁ%@iﬂ EHETETVDLNE) DR TRWZEIRIZE AL v,
AW TIE. 7 OELEIC iof@@ﬁ*ﬁ#iéé?ﬁ%fﬁ%
G E LT, 7 F OEEEAE O EHE L FROMBOZEILI
G2 5B HONMIT LI LR HNE L

IS FEBEAEOEE S L. AR TS EICIx
2004 4E~., WIEMILEEMEIZIE 2005 4E~ 2010 £ F TSN/ T — %
ZH o IR U E G2, AR 4 ~ 9 | T,
— [ OFAIE 3 H 3MTH S, 2000 4F LLEE, v+uowm<mx
70) 12 10m I T 64 i 7% 18 & LTV B o ISR AR 151 - Bt IR
WX 57 - S 2 S0k L. F OB THOE L7z 72, 2005 4R 5
AL OBREZ T o T B FRILL 72HLE A @ DNA 5 X 20D
mtDNA 7 + 7 0 A b OIFIERLY] (388bp) % HLE L7z,

7 F BB D 2006 FIIHHISIMARMAED % . ZOFEITH 721
HHL72RZR LS o7z, T2, 2006 FE 3B HIMAMED ) £ —4E
il L CRIRDOEN L ol — T FEALDETELEL T
RREFE L TH o 7205 TNENOEDHEEDEHU EIZVEOFR
FAHED Tz, FEFLWERIIMAL Tz, Tz BEIHE
FAMAE DAL Tz,

DEDZ ERS, THAXITIE, 7T OEEIC L > TRAME
PHOELY L L D). ZOHROENEARERE & 7 ) BIEGH
o TWD I EATRENT. T2, RBZEEZIZEEIC X A1
IMPAMZ S B AL 28IMLHG L Tnb e RS/, #l
WERERDIMAIFERZ > TWEEITHY, THAXINEILE
BErI B MLHEREE VD,

A EFRBFOHREE S ELNS R
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HEORREATERIC L DHRIBENHHE - WEROME
HREFBNECRIT T RE

LIPYEE) *, FEA (AR - LY AT 1)

HEIIBU2EMEROMEERICEEY RIZTERO L DL L
T, EWHEOFRBREYE, 2O d T b5 ISP =it o
WAEEH SN TWAE, L L, FHE- AL HESO 2B OMILIE
MAPGEET B L9 %, 1THES - 2HEEROBIAREEIZBIT 5
WEEHEOTWARILOEIL, KETFTICHS DRI A > TRV, Z
CTCARWIZE T, 1THES - 2HBEAZEOHEIIBN T, HEHEOE
BRI EAVE I X 2 &I PUAS, AP Z Fiz 2 Wi AR A S
OB T TRIR A O 2ICT AT L2 HINE L7,

ZD720, WEEFEAET THIRLZ ME S & TRAIRTTT 2 8 &
WEEP L 2 0llE, 2L TERs0dbEilias Th 28T m %)
W, HE-HEDADSR (1HHEE - 1 BEER) . HFOARDR
(2WEER) W HEET 55 (LIEE - 2WAER) 21ERL72,
INBETEAY v N TREMEE L CEAEWTEOMEARESRE KL O
HOMEIEMOESVOBEZBIZE L., 1HliasE- 2HaER oM
DL EIEL 72,

WP 2 & 2 O/MAEPSWD 1AL - L1 AEART
. I O ARSI X 0 A E A L 2o l2xk L. AR L
MR E ZO/MEHED TIHEE - LHEERTIE, o by - R
TIWME-WETT VO L) REAEIREI SRS e, 00 2%
HEHFRTE, WAL 2B ES Lz, 1HAES - 2ES
HATI. WAEOMEBIRE 2 MEE L 722 & WAEMOBES O
WAL L 722 & SEWDNA Y AOE — 7 BIEHFICRI Y,
ENDPHYREIND I E B EMORE L B DEREN LS L2,

1AL - 2WEER MR E DI, S, AT 2 ME

2iE, WEEOBEEEEEZ T I35, HAREEOKRE 2
%ﬁ%ﬁﬁé%ém% WEEE i L CHBNICHAEM OB
WHEL, TOBBELEZDLHNREDOIONDH L ENTro77,
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RHICHIET 7 DA TIVAE 2 BORMEFBIENRE

[EFBFENRRICIEE) UR(L T DEF it & SATBRAF i —
*EEF, TRATE, BWRR TTEEA RA)IME (GRIBAR-E-4£Y)
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ornativentris) IR LE CRIFIIZAR L T 5 R mBIETH
bo RFEHICBITAEMIZI A TU»H 4 H@WATHY ., Wi
DI =27 HLER > Tnb, RIFZETIE T 7 7 T VO LR
e G RE R I T A 20, BIEoT=5) v SEE
T AEARE O BB 5 AR R & 0l BRAG ARSI & B & 212
L7,

P E DS F SR E LT OLZLD A SN, B
BRI S B TR RABEMNT O 3N (9 1ha) & L.
1991 205 2010 SE D 19 R, 1 A5 4 Aoz, =Fkx> 7
NAINEX T A A TIVOIRGE A 7~ b BB IME A O 4
B L OB A A S BRI E 21T o720 ZOME. IS
EH Y N HEDE— &Nz 2002 ELETIZ = AR Y T ATV T
4> 228 (2002 4E) #5:% 1840 (2005 4E) .Y~ 7 1 /7 ) Tie D 466 (2003
M) % 2198 (2007 4E) TH D, TNEFN8IME, 47HE %0
EEN LB E LB L 720 FIESIEE DML % 2002 4 &
2005 4E, 2010 4E TR L72E A, BEL DKV T AN ITIVT
FA D AADKY 21, YT H A TIVTIER 11 B RS Len
> 720 MREL OB & S SRR O ERTER O BIRIE. WiE L b
WAER I AR A LT B BRI B BEAROE &30 2. #nL Tw»
BRI RER QS G 2 72, T 72, BIHBIMGER D L
TWVBHORYITHHIIVD A AT 1O BMAMEL S
N7z, FEROFERLIY, WMET 7 T IVEIZBWT, EEEOmE
BAMEA S OB & AP CEALT 5 2 E L I o T,
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HBOSFFEMZNRAT DRD. 2 EDF 3 U DEIK
BEIFIEDEN

“EAZE GRIEK - B BHRE Rtk B)

TOATHENET TG ATHEND 2O BT 7 NTF 3 713,
1 (T, #5202 m) (235 C R BRI [T EE L,
DEFREWNTH BN T AF L a IS b 7 U % F)
A BI2H720), 2HOFaTizEn ) ICBlbIE->TVDIDE
BIMPEINTIHED o THF LTV L2002 kb, B
WCRH S 2RO BIFEASRZ D ) FLLBEAGITTWL0H0? 137
F 7o, EIRRETIIZE VORISR DA ) 0?2 2, JE
JIRBIUC B W C AL DRORBIFENS 256, T2 I2IEED L)
LIEFEERD D DDA I D2 TNH DM EZWH SN 720,
2009 4E5 H~ 11 BICEHFELON I A v a v #EEMIC CRES
11720

T TR O REEZMD 720, 1T AT ¥ a v &lEko
RSN (W, P, IR, Mt RLRE) L. Zouh
TEDMAEE RN CHEINL 2% L7z, 512, BomNL
TeMROBEED, TOEFIZERNTH L0 E) hEMNDL D, ko
JREGROAFEEZFLER L. AFRHEZ KD, T2, 70750k
N TATINOER ORGSR (0E ) ZHEET L2720, fil
FEERIC L) FMOIREH M L AMREEREZ Ko7z,

CNODOREENS . 2O EINEITER I OIS X D5
GO RENE, T2, TNLOEWDE LA ER L EIZOWTE
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EEREICHSITDFI N ( Cervus nippon ) DERF
RDEEKFMH
* EBERE UEEBREN), Bit— BIX - B), F%Hae dusa
RIEH

2L DEPIZB VT, EFERED EAICE ) SEIREOMEIC L
S THEEREICADEANENL Z EXAMLENTWE, =KV Y
HOEBFEENHALH T EA L, ARt ofl#EL+I L Tw
I la#z bl WY LEAEERICE. WO, EO X ICHE
KEGEMED T AT B D0, & L CEEMRF M TRATEE =R &0
FERDOEELZL-5T0PWLPICT LI LRk 5N 5, Ueno
et al. (2010) (&, dbiEEFGHEFMIAERT 5 =Ky D EEHD
BREMAT & 47\, 1990 4EACER 112 0 ik O W A A R S B BEARAF 112
BT LA MLz L L, ZO5RERAD =X LWL I
ENTVARV, £2T, AFETIEOROMMAEFERICEER S 2
HZEMRTH S (1) AERFEE Q MAHICER L, 0ROEFED
T % BN D &9 BTN LD S N7z EE L 720
1991-1992 4F A\ Z AL K 22 25 AT A A 12 B3 v Tl 1996-2001 4F 12
JeiEEBRIERI I SE 2~ & — DA FEERRFAA I BV CIUE L -
TEAR D RERETANE & HEPEE OB 2 A DG T OH T 27— 5
L7z A OBAERRE ICOW X, BITIIRICBIT
T — RN E O 7RI S R R AE Tl o 2ol 2 T L 72,
HERMAE 2 2315 & U CHEERIRR MR 2 e L, ERFE
JED AL RO T OF HEIZOWTRET L7z, Iz,
HEHOBE A ADKRTOEEIL, ETOREA ADIEIRL TV &
BEES UL, HEERZ2hE ) hoiREE 2D, 22T JBTO
FEETF -5 %0 AT 4y 7 ARET VIS IO THAEH ZHEE
L. EEEEEO LAY B e et Lz, MEtiRtzlE 2 ¢
SR Y DA REEEC B B E RGOSR 2 BT 5,
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NAoOY TS5 A MERZRWE I~ OILEERENME
FEFDEGHEE

REEEA (BAKE - k- £9), N8E—-2= BEEY GER - B8R
Wy —), INFEER, IUhIER, Suss (FIREE), BmE— (b
AIE), IWMBT EREIX R E68), s (BX-£9ER-
FRAENY)

bk o v 7~ (Ursus arctos) &, mtDNA @ % Rl #4712 X
D, 17FoNTay 47 (HT) 2L, 320056 (GER: A, HE
BB, @ C) TEICEANICHMT LI ENMLNT WD, B
IZA, BZRZNORKIIET A Al b T o B 22 15 5 g
(AS) THMBERZH L6, BITICHM L TW5D 2 &SRR
ENTW5B, LA LW HT 28 ORFRY AR D550 bk o
Uk D B oz I TAEL X0 EEEOREICOVWTO
MR EZEL 201, LHEEREITICSWTE S 7230k (19962008
4 IN=647) O~ A 7 a5 F A b (STR)17-19 FEAL O AT H %
WT, AAHT B XA AOREHRIUH 54 5 5 5 & 720 U ok
BExikor L. BIZHIHETS AT 2 5 2 7% - 720 STRUCTURE f## ¢
3. mtDNA Rt & Rk, K& Rt A B L USRHEB 0576120
S THIFEIZ T S 72h5, AS TUE, TRBASRAET 2 AT 50
5Nz ZAREEECIE. SFICE VBRI Sk h o 72
A AS BXORZILE (DM) 2HE$ 2 BAEEE Tk, @EsL
B o7z THA AL M FAPTIE, DMALE LS DM Ak & O
ASdLOF ZAOFBH), ASNB L OHIKLE (SP) HIEM~DF+ A0
BEp i sz, 72, ASDM M OB EIIEGE-> TnWb 2
EDTRIEE NIz LED T 5 FMDERAIZ 5 LT 5 H
HOEEENTOMEOBENIC LY, BENRBPSHERERL TV
TENEZOLNS,
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BYFORR GEEENT A7 A YFHUFRI0O=—
DHRICKIETHE

ETEME BREE GURA - £HiE)

2204, HAZHTTY 9 FOMMAHE SN TWbH, BET
121995 4EGTF T, ¥ an = — (BEEIEGEH) X5 AV F, Fa
TAHE, aY X, TYFF, TAYFOSHEEES o 20, FOB
TAYEL O I Z— 1B LAk otz T A TR
Foau=—EENICB W TERE G0 AR L ) b Fwvr
O, TAFFORMIZI T = — O D o0 = —@IR LA
#7256 LTCWAREEA D B0 2Ty 200272010 45 12 HIRILE 21
KR EN2{Eaa=— 120w, A4 X LMFERILEZMEL, 2
U= — OFBILH - 6 - HEROWE Y — v &7+ FHEIEA I
D MR % AT L 72

ZFORER BEEER SN0 — 03 15719 4 Tk X 2o
WAL EED > 72728, A AL FERILIZOEMTau=—HToE)
KE L o7me 2004 ELIFNZ E D a0 = — 34 A X% 20072000 1 {4
FET, 7AYFLSO 5 FEDIGEIE R 72 5 7255, 2006 4E L
P13 2000 fEfA = koo =—=, 200 AR T7 4085
T oo/ aT == B L2, MY OMEEERE AL L, T
FHEPEML72—T, XL 7 EED L HHE S
N7Za0=Z—=DEL BT AT FEHEATHIZ, 720 THIFOM
BV a0 == FEES L 2—T, 7T ERR0h
R vaa = —1T EHEE L Twiz,

PEE Y, HEOTFFFOMIME, au=—oi 4 AR
DIEEDEFREL Lz, TAFFP a0 —BHREGEL, Rk
DFFENBAE L7 & FHLICEFERG L T b a0 =—%EIRNT 5
I o bEZONL, IV FLETIHFIL, HFAOAERER
HBREES T AV F LI BAR L7720, HEEDHL Lz E2L 5N 5,
ZOEHIT, T AT OBPNE MR O E AL BN b B
LTwabetEZoN5,

P2-176
Temporal change in spatial genetic structure of
the sika deer (Cervus nippon) for over 15 years in

Hokkaido, Japan

Ou Wei (EES, Hokkaido Univ.), Takekawa, S. (EES, Hokkaido
Univ.), Nagata, J. (FFPRI), Masuda, R. (GSS, Hokkaido Univ.),
Uno, H. (HIES), Saitoh, T. (FSC, Hokkaido Univ.)

The population of the sika deer (Cervus nippon) has been
expanding and caused severe damage to the vegetation in Hokkaido,
Japan. According to the increase in abundance, their distribution
range has also expanded. Has the spatial structure of the population
changed during the expansion? We investigated spatial genetic
structure of this population using microsatellites (15 loci) and
mitochondrial DNA (D-loop) for two periods (204 samples for 1991-
1996 and 211 samples for 2008-2010). We used georeferenced
multilocus microsatellite genotypes and mitochondrial DNA in
spatially implicit (STRUCTURE) and spatially explicit (GENELAND)
models to characterize patterns of landscape genetic structure.
Preliminary results of GENELAND indicate the existence of 2 units
(microsatellites) and 4 units (mtDNA) in 1991-1996, while 4 genetic
units (microsatellites) and 4 units (mtDNA) in 2008-2009. Levels of
genetic diversity of sika deer were very low in both two periods.
These results suggest that the population structure significantly
changed for over 15 years and potential barriers to the movement
of male and female sika deer were different.
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ITYVVFRAZDIEBEERICHIF D EGHISIRMEEZE
RRECEE

FERER HEMT bR RERER), ABET G- 1UE8),
Anna Pauline de Guia (7« UE>VXKZE), KXiamis GRAEHT-540),
AEACF, BEERE JLXFSO)

LB T A2 UYF 4+ X3 (Myodes rufocanus) &, 178)
FFHAE C BEEIICZ LW e b, BRI IR B 7 i (= 1A%
WERL, Fo. SAERMOBAEBE# 2 RTI Enb, K4EH
AED R MV Ay 7 OFEEZT, ZOBMEHLHEEIRV LT
WEND, 22 TARNETIE, COTFMEMIET 2720, JLiEEN
@ 35 Hh g A HEREE S 72 700 fEK D mtDNA FETHHE & 7547 L.
BHEMO BRI & BRI SRR T L 72 Z ORGSR S8
XN NHER B EME AR Lo, LA L, EEE RS
BWCik, 170D EonTay 4 7RO TR L T,
BHEICBIFA2NT05 4 TEREETENEEZR L2, ZOEDbD
TEHWEERNSHE L BTV L ERIZOWT, AR L
LR OR 2 EE L. EEEZITH.
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IECEELEFRFMLRERADIY & XF(CHIF DMERE
Wi SEFEHZEEICONT

“EERET (HREK), 5N (RERIA), KEEs (B8N

WA IR L ) LIZ LIS L. ZOFATIZH A8
ORFHEFEIAE 58 A 3, bl E I IRARAR A B T lE, 2002 4
WZHO CTEEFMBT Y XXFEREN., ZORITHEE SN,
ZTT20044E5~11H, 2005438 £ 082006 F0 5~ 9 HICIH 2L
RNB L CHAFEICHEE T 208 BTCEs /vy X ¥ 39
FRIZOWTERIM A AT\ MMM A (ELISA) #Hw Tt v
v v ¥ ¥ = (Sarcoptes scabiei - LF SS) EGD A7) —= 27
TR AT o 720 T OFER, 2004 412 [F AFE P CHiE S L7z 1HEICD
WCIEEEDOBELRD S, i 528 SS Al S 7275,
o> 3 BHIZH/MEA LB 2RO %o lze AR L. SS R
%M\ 7z ELISA Tl AMBILEE®E TH - 7238 THD ) 5, 2004 412
[ 23 [ P Al S A7 2 BH & 2006 4R L) BT i S 7z 1 BEIC
BOWTIEH 7 X F1iE (N=82) X #5517z ELISA fli (LUF E 1H)
OFHfE +3SD (0.183) % E 2 HEAEHNze — 5, ¥ 35 I
DY XFOEEITETERETH o 72, S E, REIFED SN0
o 72D E AR L2BH & LT, BERAEIRIZSEAT L CTHUAIM
LR LR, B XU AR Z O BEBRE TH 5 W REEIR
BENAS, SEMER L7 28 (FARPNCHIME) (3345 DA
GOTEREINTBE T, WL ISIE LB C LW REEDS D 50 WA
ENOFAE TR SN2V ¥ X 3 OEAEEIE, 2003 45D, ok
LTBY., FEEEGO-ZORERBHIFE N TN D, B, UL
BHICBIF 5% X0t 2007 £ UEFEKLTB 5T, SE
xR L725Y 1EOBIHEIIT > TW v, 5%, WERED
HEFER) 70 PU SS PURMRAE AT, ERTR IS BT 2 P iHZ i M o —Bh12
b NI ND,
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Vv / AFIVDAIEFEEE )Ny FRBEEZNICK

[FITREDHE
CHEEED (A B), HLIES (FEA B), 5TE Gk B)

Ny FIRO A EMI AT W IL, X 7 HEEEEREZ L2 2 L2
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Ny FOER - HRBIEE. RHPTEAREEIRE, S 5121k A & RS
FEICO B A 52 2 EE L 70 ATHb, L L, BEEORHIC
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WZEHI L 720 ge i v,

ARWFZETIE, Ny FRICHHFTLEMICERT LYY ) XA Fay
Minois dryas %®MHIZ/8y FOERL/SyF< b)) 7 ZIFERL. B
BoEmbE ks, T v AF 3 VIR~ SO B WEHIC
AT He HOMEEL W Y ERRz0, i - EEIES T
H Do TERILHED 3km x 10km OHFPH T, HIFH 12 H . I
W3 HEr. GH15 BT M A HAHE Lz, KEHMTY v ) AF 3
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6 H24 H725 20104E8 H 24 HD 2 » AR, 15 AT O % 4 2 [n]
3 OFF 15 A L 720 FAIE 9 W -18 FED AT - 720
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% a7 AR U 5350 BH & 72 o 720 & B Ml THEHE S LMD,
S OB H T HARE S L2613 183 [l d V) . i E 8.8km R B L 7=k
Loz,

RiE L, RO/ Sy FRBEIOZEEAY - B AE I Z s
B2 BB ONWTERT L,
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< T ) TIEAYE 7 AT BN T A R B O BOHER & IR
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MEBICE L ik, —EMTEERDSRRKICR>7-HE -2 HE
L7z& &0, ¥—27 HIZB A EME & Fillfiio RMSE 1% 1862 H
Thotzo TNFEMHEOWEHEIREIC L 2RAEEEET L L4 %
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B ELLLFEFITEV LY FERLE, L Lads, B
B BBEEHERIMICB 2EH 7= AL L T izzdi |
BIREERIT S ENTE Rh o7z,
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HARBICHIFTDIEET—IDSREA /I IUDTDEE
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D, Zhe & QICHAERIC L 2 BERELRML V5, 2hb
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Hhovy RS SE 2 O %
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HIRTRFNZRICHT D7 AU AT U AZOS RO
HEXRREROHEE

CRLSAG EGRYEA - B, SHEE @GREEL - B9
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EBENREE SN TWizo LA LIt4E, ALIRE L O T KK )55
KENTVBANTOEEDPHERSNTEBY, BLZTiEE T 4%
K& LTAIIT L KD R 72 N B T ARMBIKDE RN E 2 S5
bo FARMEIENESHICEEL TV 5700, 58S REO 540
WOILKRBTFMEND, 2 TRUZETIE, ALRT T % €
FIWELT A B H = OMATER ZHEE L7,

2009 £ X 0 SKE BB 11 IS 71 H oo TER#IZ X %
AT A MG L7, HICMAER 2 HEET 5720, RiFZE TR
ZHNZEAR L 2\ I 11 A5 2 I 49 o H TR %3 L.
T AN HAF) T DI IGEREICH L AL 72 R 3
N (BT 2 TIRBEEOEKICOWTEHE L., IR
BIBRRAL & ME L 7ze AR E LT, SO D B T KLELK AR K
ENTVBIINCBWTIT A1) 7 F Y A=A S HERE I D
% 2 ENHERRT & 7275, FKMELK ZEK L T Wil JI[Tld 7 A
VA HZDEEIPHERTE Lhorze LHNCBAKT HH)ITY
AR OBAIE & FREIZ H T KT F CHES 2 IR L T AR5 R
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MEMEAIICBIDIEFADYREERADTZFD

REBMFLLIC K DBMELER

B X BER K2, U% m— (BX-R-EYRE 85 28 (B
X EYRETD)

JAE, Ak HEDER HE O B TREZIH L T b, Lo L,
FEkikk B H OB EDTERBARBEHEOEFT NG 2 5 8HIZonT
i, AW RV, KRB, I Lo THETN
LEEWERAL, EFL TR LEZLNTVLY, BHOHN
W X B EVEREATIIREETH B,

RWF7E T, FEkH 7 =F O—H (Semisulcospira sp) & H¢ KAk
2% F 77 VR (Potamopyrgus antipodarum) D3 - FELER
AR IE A S O AR MEE L, KL 72 FAEMIEMEIEHE
Hie L, Bl AR RS X AT 2 RIS & S B ICT A
LN LI T =F - AT ATV REOEH, T o % F]
T 2485, WEY - FIROAEY - WINKOY > 7)) ¥ 7% f
Ait-72

KER, BRHEHEOTH OKEIXTEAEEBED ol EH-
pETEFRMAE, TN B & ZARNT R - T a7
ZFBICHERERFBED SN, F—HETHEHOIRLES 5 AR
TUE - AN oA T = FEMEE (& 2mm ~ 10mm) & IEF
NIV RSEELERNBDHLI NG, AT FRETTFHTY
ROMPEITRZ B LM SN T2, RELEFRMELD S 4%
N EFRESD S 7 = F @3 R CoRFEARD TaL L, @%-
LRI S ZARNTES - o s 7 = F @ik
DFI)FA - EEEFALMEM L 72 MRS, 5% - REREN
Rk S, TEFH TV RIEAIRF ORAEMMER AL LT
W EHEIL 7,

NSO ENS, WIS FEETET I Y RINEYWETA
ETHEMDH Y, EWROHET O < DGR ES O R
Whid b, Gt AT=FI|ETITTFH T Y ROEO LWL
M L7z BT, AT =F - a€Fh 7Y REFFEYHORBEGRE
WREIZ T 5,
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LEDOGE RO CHMAHS B L OHEMHES L > T, BEEho 7
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v FY A NTHDREICIEEESNTWA A aF A0, BIEOL
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FEN T ZF IR I AT I EOREGH LRV, HEHE L
TOMESERNEFSHLNTVE, I A TIVIERT VOREZ T TR
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VY DERE
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KHETH 5o RIGHISRAE N =2 2 2 [k R BV CHEE
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S S A N A AN 2 e Y | s o | | N N2 /N R DU N
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H2 5 12 BICKRAM oA % L-f$, SHaEimzsmL =7y
VY OFED RS ECEFTRE (022 ~ 0304 /o) 2/RL, £h
RSN ) P2 (011 ~ 017 A /nf) ICHART 250 mEE
THhole 2AETTOERRI=TI LI T711%TRLEL. K
WTNY) ITY T 2h625% Th otz =T 7Y DMIEEFAEDQ
HIZ5 AR L2225 12 FIEE LTz 11 A 1 HRifkIc 54
L 728 RKAE 289 mOHKIZ L 2 AL R E £ 2 b b, Tk
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TEINKRICBIFDHTENNUHA EZDFEHDIRIR
*HRE O ESEET (HBERIK - BIEND)

2000 EARE, Ko #1575 &) FHOFHI - G8)IAT CobRE A&
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RO TR EONAERN KRB EEELE T 5720, TOERHE
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ELLCy EHE LN TN HA 2372,

BT RN A OF AL, FHENTIE 9 A 9 HIC 3116 fEfk /
m? ORKBELLEHL. ZOMOMETIE, £ < b 183 ik /m
THolze TOZENPSRIMET LETH T INY T A OERE
MRIFIZ AL TWD 2 EDURE SNz BUKIOTONFRO K —
713, 9H9~22HTH o 72 (301 fifk / A), MK TIE8 H
260H~9H9HTHY (2639 Mtk /A). 9 H 9 H~ 22 HIZiZmd
L7ce COY—27 OO, 9A 16 ~ 17 HIZimE» LA L
220, BUKOTEERNE LIS ol El2L B EERZS
Nb, O EDSRBBERGA ST o8 A ONEICEDFE
w52 5 LR E NIz, Stk MR AR Z KOz L
B, Ry AMETOH T N F A OISR % T 5,

2010 42 7 HICR 7 5 2 OFEEATRUKII TR SNz T e Ny 7
A PSRN HEAFER SNz 2O L5 RIFEOHREATK
FURY ALY BRI AIER L2 SN E o7,
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BENREY A A\ T2V ODMKIEY DREHER & 5
EICRIFTRE

BT, BRSFEAYASER ¢ SHIE. BRPEX R

HREN SR Td B+ 4N T2V 7 (Rudbeckia laciniata L) 1,
FORAN - BEPERMYOEREXHET L LRSI NTWS. L
LB, MR xS 2 R ORI v, 2 2 TR
JElk, 7/ uY—IlEBL, BHRAICRBALE ANV T YUY
AR OFEHLAK & BATEIC RATTHEX TS 2I2T 5

T AN T2V TR O SRR AT T RE R T 5 720,
fAFHEL AN Ty OEFREL TR HAEXIE 10m X
20m #FEARE L, EEHIZI0 X IHEEL. ANy T ook
BHEL, RAEXHNE 8 7 FToFEKIZHF, TOKH L Im X
ImHADFIN Ty OB, 8§ riOARE&REXNO
AFRBLE L, 2O, Idill) 0 R~ 19 RKOEER L7 fE
HEREEIA AN T OB EEICEDS T, AERNO B
BT L7720, AEKNICIm X ImD a2 K5 — b2 MEEAICS
HEELSH~9HETH 1 MAEARELFEmL /2. FOME, +
FNT Ty OEFREICED S, 10 » TFOMEX THERS N
RHADEHMEIIE, BELZBREEOON -7 Ll 7x
BT —IZEH LRR, ANy Ty ok ESWEIER T,
EFBEICED ST, MENORMEICRITTEEIINS VT LATR
ENs EHEBEN 1ol Y 19 ROBEEIZ R o 720, BRI KT

HEIIRO LN WD, ARMNESL IZON T O BAEICEE
IRTHRER L o7z

T AN T2 HMAE R PR A ML, EEEL L TF
TNy TV L) EEOMWREY OB A Bl s s 2 L7
LIRIBENS.
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TAERHRIC B DRENREY D F 5T I ZDERAIBA
RFEDE

*FIERZE (BREEAFAZER), EREMELA(UW 2 U—2 A Z5REH),
MERA (RiED), SHAE EEZEKX - RiE)

T #R M & 2005 4F 12 F ) A= (Pacifastacus leniusculus)
DRADHERR S L. 2006 4E2> SBEBREEI MG S iz, v F 7
A ZAMRA L 7238 Tl pb KR o Y <2 i 2 B 25 70 &Rk 4 72 528
PG sNTBY, WHRMCARLT2HEERTI BEOA A NT
£ (Najas yezoensis) R°F b+t /N4 71 %€ (Ranunculus yezoensis),
MDY T ¥E (Potamogeton gramineus L.) 7z & DAk HEHE
M~OEELBEEINS.

BREHUE 2005 4F0 165 VL2 5, 2006 4F 1,060 P, 2007 4F 8,761 L,
2008 4F 10,978 JE, 2009 4F 43,705 V& & EFE L, 2010 4F 12 1% 100,110
PCE N LB T b, ZAUE 2009 4EFE & U HO T, 2010 4EFE
5 MR - i AR 0 B AE AR C O BRIEENC X o THiEE D
BEo/2ZlIlk D, LaL, BUEOPBH & fMits 5 2 &3
HThH ) S RO LR EOMELS KD SN S,

2010 SEFEClE, BEEA B CH A HER Skmx 26 m A v ¥
2 CXE) M4 M Ch TRICK AL ERL 72, SHICYKRYY
7% ORI 2 G LR E R Bk L7z, 5 HITHY lkm
DEIHEZ B3 2 AR5 ERE) L 2 WK 2 SEREATEHE 12
Ehiz.

KW CTIE 6 FROFLERE £ L, EAEOILHE AL o8I %
IS % 720 ORI R T O W TREF L 72
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FICB L CRERAARIL 2 5547 L 720

FEERMARL AT OGS, 27T F 3 7 OYIIE & AR 72 1%
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5T T LOMTILIUC DEIINE Do DO THIZED BEEITK
EpozlHEISNE L DD, PN OFEITFEERE T 34 FEIZH
MBI LIEIEREDoT DFD, BriliCBT 237N Fay
TIE6BC & BN OR S & b MO MR L Mk fiz & 550
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ORGSR RHT 26 — VIR DTHS ),
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P2-241

IKEAEMBFHER (C BT DTENRIEYD U X 75
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W B EIRER ORI L £ OMERY SR 5N 5, WEDH
KA T 2 7 ) Y AR EF b= T TEMWIEA SR, 5% b
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WIRTE & VT EOEEEICE L, Z O RBEAE R
RCHN TV, C oM, ANLHCERBLE AN L, 448k
B L 72BN EBICBWTCHFABETH 0, FHIMA LBEEICZ 05 72,
T, BUMER B X ORBEEERIC oW, Bk, REEO
EZWEEr—Y Br— YV TOLERT LA LA, HRIM DY
W — V12 BT B RIESEE O EAD 20% 8 B> 72, %3, 3
DOTE T, HEEIOENRL Y L EmMD RS2, 5
HRBE A = ALNEIAHTH L, 7 v AF 7)) OEREFF/ Y —
VEBEOMEYERET L.
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P2-256
RREETHMO AT ICHF DX D TEBIFEFDETER
HADFER(E

AR, XEEHN, JUEE SNBRF EIIK- B

FEATE T D 22 VI EH 116em O ALBIZ BT X 7 Y
(Paratya compressa improvisa) fRE#EIZ DT, 2008 £ 5 2010
£D 3 - 11 BICEMICIREER T WEE L RISV TRz L 2
AL FIEH 1ET, BECTYHERIHINL T 5 BIEIEENH S
M o7z,

2008 £ 3 Hid. BI4EREOMEME & 312 FI9AREAT 20mm DL k12
FLTBY, BIFHESTICMIE4 - 7 2RI L 720 BELETFR
O EIX5 A2 5B, i L 72 S4FEHO —#1x 8 121 18mm
WEL. 8 — 9 HICHEDFaIN AL S fzs 2009 4E 3 A FIgRED
2008 4F & 1) dmm 1Z E/NE L HIEREIZ 4 HORMBE L72%I1I25 -
6 IR L7225 5 HICHED ¥ & L CBIN 2 M4EI3daI0 L 72 2o
720 2010 4E 1% 2008 4E & Ak, 3 H O EI K E . BIERHIT
47 H, MEBEO—FIL 89 HI123a L 72,

MAETE OB, MEP BT RER AR E CRETE 200
PIZDDoTWD EEZZ SN A, 2008 £ 2010 4D X 9 12, Hi4E
BVR4AFTICTHABELTBY., 3 CICEMZMGT 286130
HETH DA, OWE MAE R AILR R D5 2 258 L, BRI
OS5 O FEIR BRI E TN EER T b EEL LN D,
ARFEHTIZ 1L H - 3 FIXAREOZL A O e vy, BINcAEF
NEEIE 1L A E TR ETE T BEQEIERBIZIEL 2D,
ZFOEDMEFIIRE DTN 72O BB 2w EE RS
N5, HELMBOFEIZ L BRIRICKE ZiWIE A <, YAEFEHE
DEIZ X BECIZEERBEOEIE Y 1 7V TH LR V& 2
5Nz,

P2-258
BEFEEIRECHEZSZ DALRTEL | TERY Y R
BR(C X D EEHHRZR
MR (BAR - NGV AT L), SHELA EAR - LEYRT LA,
RAIRESIE S EHND)
HEALEYFOBEE L& TH 2 #ISHE L & 1T O EAFCE D
MEEL72530THY ., EAEHESGEL IV ELLZVLOTH
Do Fro, MEABEARERIZBWTL, BEBENOBIENE R %
AFIMEGBB RO ZED 5 IR ARH 5. HER S, FH
DRI L DS 72 & 3 HEALEYE AT B RE xR O IR 2 B v 12
WBELZ LRSS ED S TH D, Lo T EEREENOBEH
LA EZE LB EEYEZ 5L PEEL 5T b,
KW ClR R SEEO—DTH AT EAY vy b HWT, U
LY R VI NTARBREZRE L, A LB B AR TSR 12
5.2 BB Bl L LB OB, 2 ¥ 4 T OEEE v,
FNo OMHEE DL % AsQ-PCR i & IFIEN 2 J5E% H v Tl E
FT5ZETIro7z. TORE. TEROWIIE L LR, 2 EARTEEHRE L
HEALBNRED /S5 — VAR FICBIET 2 LIS Lz 208y —
VAL R E 2 BB TV HEAN L8 Y — v L ENE
B3 LT ARSI & B LB RS EEH L Tw s 2w
9 & OFEBRM IR —D %R L7z,
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SRV INOEERE LD FIY—H—ZRLICBiER
DR - BASEREFHCEELT

*SETE bR BERER) BEE ok 70 —)URRZEEY5-)

TAEER O EZL R, BEIHEIC L BRBIROERTH 235
f e, MIZETREI 2 E ORI L AYARH B ST TORF
28T, MHARDOBBIZAR T2 =K U h oM zE (hFg)
ODEZRBITEICELZY), BABICART IV IOLOESIX, ik
O BRI R THZIZENZ LRG> TWwb, TORAE
TAREED R OE LAY, BAKE OB R HEE L 72455 Th 2 h il
PEHET D Ed BABICELT 2 Y H GO R e
BAED TR FHMET 57202 EETH 5. H S HISEETIZ D
HoIs 2 R M IS LTV B e S A Fiie LT, HEAER O
HEIEIE O LR (Qst) & WG~ — 71 — DL (Fst)
DA EbN L. SINIREERIC L 2 BEALERT & HIMEfk
M OFEFIE OGRS (Pst) & EERAE L THI L 72 Qst
DZOOfEE Fst L. M HAROBIEIZA DT 2 2 7 @D
FEZE RS, IR L BEHERI O &6 5 ORI AR % 5HI L 72,
ZORE, M2 h PEOES ., HETA X (K A4 X0igiE)
X Pst A Fst £ Db KREDo7e 2O ERPSMOBE LTS
MR (FHOEIS) 250> TR T b 2 EARB ST,
T2, FFFORIOMBEABMEAEER O Pst—Fst 713, O E M
BEM O Pst — Fst 22N TRE L, & 512, BABMAKIIZE N
WEEARELTH Qst iZFst LW K& otz 2OZENLE
NS EARTE O P g o BRI R TR PRI 2 0 5
TV EEMENE 2 Sz,

P2-261
FAOYa0IaUNIICBIIPEARREERICEE
PAVE2/NO) - dut

*ARAET GRIbK - B - £m), %Y Gk - k- %), SlEE—8
(EEdeK - Be - 2, #UE (WK -3, STmR#EE GEdtk - bt - L)
WD R IE R BB 80 L T 2 0, REEET 2 HK
BIRZ ZURERTH D, TD1O, BIEBEEF I ITREEERE A
DBIEDIEH DD 513 Th D . RIERETI2IE725 L BRER T
Mihd 5 2 LT, EISCHEEMICEZ R FIRA I ETE 5, IE
T, MERRIE D MHC =R O FUEE ST (R-gene) 1
HAR CHRIZIWERDHEEINTWL I LGSR, 20—ET
SHHRERPH ST D, L LEIIC B 2 BARGRIEIRESR
x50 e LTE) BN REECTHLI LA OLNTYS
A HRGEIEBIE T OB EEF TOBMEWERSL LR OGE, £5
MR EARATH S, L LIEE, BloF 1o awda
NI OO BRIERET . WEEEIEO#ENICEDb S %
HIHFE R &7z (Lazzaro et al. 2004, 2006) . AWFZECld, FR &
NP HNOF AT 3y Y a yNTENICHEETLIONN, %
BSED L) BRI VRSN T B D0 ERNIZ, T O
F. Lazzaro et al. 2004, 2006 £ D BAZ 4#ET 134805 5 3
AT 5 Lkt S, HIO LIPS BB O L RN AE L
720 TD%. BIOLE & L2 DT Tajima’ s D O 5 H,
coalescent simulation |2 & 5 13 #EF & OB 2T, NT oy
A T ORISR E TRz EORR, PUE R T F FEARE EoO%
J5 B R Rk 5 T PGRP-SCla Tl selective sweep DEHTH 5 Z &
AR S, FEHIN B OJREN RRRE (ST SrCIT & LT F F
BEAERR 10D 7 FOVIREE (R T Tehao Tl P EIRD e S 7z,
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P2-260
ER18 DNA ZE(CE < Dryobalanops BDZREGHIES
HIRHZE

CEAKE, REY ERE— mAEZ EEET (BRK-B).
Lucy Chong, Bibian Diway (BRC, Sarawak), Joseph Jawa
Kendawang (Sarawak Planted Forest), John Sugaw, Eyen
Khoo (FRC, Sabah)

Ta~ L 3 7 X OB R )E 53453 % Dryobalanops J& %
HRICT L —PBR ORI A F B 54 7 1 37 417 432 Ak %
FREEL, kMK DNA oJF o — FHEBMOEER 4 b L ICEEOR
BIR R CEMILORE LRz, SN ZR e 22T
Oy A7y b7 —7 %KL KR, D aromatica & D. beccarii
dnTa s 4 7EIEFL WD, ZhUDSNIER AN T B 8 A
T CTHotz. F72, D aromatica BHEENZ L 5 & it T Ty
1 7% b o Twiz FHOERGILOREICDWT AMOVA IZ &
S>TIIT L7282 A, D. beccarii, D. lanceolata .U D. oblongifolia
TIEIAME 2 MR LAY R S 7z, D, beccarii (& w5 L L 72
37NV —TIHT SN, HINERIBE OG5 b/ E o7 D.
lanceolata J%. O° D. oblongifolia b [FfIZ250L L7z 2 7V —T12551) 5
N7zAs, Moy — VFFER TR > Tz, —J, D. aromatica
KO D. rappa CIlXWE R EF SR ST, £ OSLIZ/NE
Moz, NS DORERL, Dryobalanops IBEF N F RO TE L 5
IR Z - TB Y, W~ LY 7HWXIZBU 2o 50 Ek
DFERHR—KETIE W EZRL TV A,

P2-262

TyvE—CBIFDA T VEGTFORIREADEFEZR
NOE BRI - B - AEd), SEARES (B - B - #eBElED), IRIEZ (R
K-Be-#9EE), BAREA G- - £&), AmiEE Gibk- k-
=)

AEPNI OS5 RKEA TR, lAEE ORI oW T <L
DIEWEETHEY ., BEREIGEICHET I HEELBETH L, K
DR G4 7 v ¥ — 13RI IR L 72 R RATE) 2 470, A
ZNEF AD SRR ED ) BRI L v DB EIFE A IR 2
LTHIBNG, FADEHAEROEFPT 2HFO—2L LT, E
WRIEZMIC B AR Z B2 S b, Archer and Lythgoe
(1990) 12 MSP (BB ) 12X o Ty e < &b R E
A max D2 3OOMWE (533, 548, 572nm) VHFETH T &
ERE L7, CORERBZULSMICHES T 58T L LTLWS
F 7Y VEEFDEZEND, LWS + 7Y Vi#ifnF 1213 LWS-ALB.
C. DD AR S Do TXTHMETHRILTBY)., 1K
MR AN L TIDTFAES S (Kasagi et al. in prep)o d L Z#E(E T8
WHEOHEAMIBTO X1, 1 OO 1 ETORET 5
L L7256, Archer 5OMEREZFMTE v, £ LWS 4 7' Vi#i{n
FOREREZEIZED LI IZHFG LTI aH 57012, 4i#
LT OEEEZHO PIZT L LEND 5,

ZITARMETEZDOOOHED—BE L TLWSA, B. C.
D 22w in situ hybridization % 17\, & #Efn T O LT
B #4556 5. 7 B Levin and MacNichol (1982) X V) Z8¥i5
AR 2SS N2 LWS DA o . ik REZICME 53 %
SWS1, SWS2, RH2 # 7' ¥ ¥ B{E 122w T H BB 2 R, 2
DIEHGAT D EREFNEHEICOVWTEET L,

P2-259
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P2-263

IRERROEYEICH DX T DY INKEDSKIEHES
PEA (FEABARE)

TIVVKREIE ) =TI R - X T RGEOT T o b VIR
THIEL, TORITEEEFZXY)BHTLLid 0w s T
720 LOLESE, 7T IHANMETAHH X7 VYK Chelonibia
testudinaria N H L% - TBEIT 287050 S vz. BEIDEL
BEANLMED D HITEAEDY I HAOETHAIZHmA o722 &
5. XD REREOEHVIKIEOENGFT &2 KO TBEH L TnwbE
ENH, BRI NIRRT &R, SIS EIT 5 16
HHHERSNTBY, {FEBROBI A 7 = X L IIMKRA 2 2 L8
EA%E

AWFFEClE, LR RROBY MR S N h 2 7 2 REBEHE
L. BABCTOBIGRAEDOH EN S 7 A7V ROBEIERIZOW
TERET D, 7YY KRET, BREBETLIENTE VD
HEETOEV R ERHOTERYIHET LI EPHSNTV S,
LEL. #AT7VYREY I A—ERICERITHET L LIES
%, BEAED ] ~3EGKBEEONEAZTENT 5. F/z, 1
W E N2 h A 7 DY ROBEPEHNE 7 I 7 A QAT % 0
WTWZew (@EAFILE [RERG]) 2L, BCRAMICmT
THEHL TV ALFLMHRENTZZ ENns, FEMEZTEROTO
BETEIRWEEZONL, T XATVYRIEEL L OEE/NERITY

IHALIZGAI LT Bz, BFICERMT & 2 2 WEE 7%
WIGED S\ I AT DY RO O W TRYEN 2 R 554

ICHET AT EIETERWVD,
Wi & LTS RO B

FEHED &5 1Z/NERTIE IR O 25
ENWFELIZEEZSND,

P2-265

P REDRE DI I Y IR 418 %Z AU Z DFEREH
EABDLEE

~B—E, BAED. SEE Gk - REENS)

% OEWIZB VT, [J—OBIGIHER S 84 2 KRB & 4 il
FTRERMWEEIE, 28T 2 REANOMIGICET 2 EEH T R LT
Who F2E ST X o TH U A B4 BB EEMIC
FEEEND I ETEYDOELTENEL ) 22 &b, TOHIH
PO IS EEW O M &L - AR EE L GE
‘(“%%O

WMBICERT 2877 b THHITVradb ZoRHM
LIRS Z L THEEERITTHh2EYDOVDEDOTH
%o XY ¥ & Daphnia D% <\ i?ﬁﬁﬁ@ﬁﬂlﬂﬂ?‘%% CER
EY) REZT AL, FEIEERLEHORE S S 7rﬂcl, )75
HWIZELTERT 5. DifiTE iﬁ%ﬁﬁfﬁ?k%éﬁﬁ
U %h%ﬂ@ﬁ#ﬁﬁéaﬁvﬁﬁﬁk utfgtﬁ%féé
LEZONDLD, ZOGTIHREFZHNATZALTL S Do TR
woﬁﬁ%fﬁau\:m Tragic T%%ﬁ&%ﬂ%%#ﬂ
EBBEOED XD % ﬂ:b’t[ﬂbfu%ﬂ)iy%ﬁﬂ%# T B0
AATENIG ECHRBEEHICNT (Rv 7274 —R) #ELS D.
pulexy NERALL 72888 (AN A N) &S5 D. galeata & D.
ambigua. B L OBHIZREZ A4 U\ D. magna ® 3 Y > a)& 4 i
% B\ T2 OSSR BRRE 2 Fei L 72,

P I RETE RIS 12 B 1T 5 B BLE (7. 216 ORIz b - T
WHLEEZONDMERVEVRBEOME %NS A TIEL
MR B LDIHIEETH - THHE B2 THRAF S N BRE A
T 5T ENRIE SN ZDO— T FE O TR ES
ENFLEBEZONEWBEOFEL RSN, IV agiE,
FECTHER L 2R BB A = XA % —FWE L 50T
52 LT, SRR LSS TCEEERZ LN,

A=Y
/ﬁh

[N
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P2-264
SYVIORFUOEN | REDHREICHT DEER
fLDieE - BARE
* KEHEET, SHELA 'L - BEXh)
IV Y aOFPRTMEL, AR %mdaﬁ P AR &

MRS 2 ECEELRIHRTH D, $ﬁ X, 1 ooz FET 5
2D A AN RL LIV T (Daphm‘a pulex * A& 1.3mm &
D. ambigua - A& 08mm) % b bW\, M -~ D*‘/FEJ 7 a—
YRGB CHES T T AfERE R L, SV a1
2E1070— a2 L, MaEBRIEL 2 2oas (M
L7 AGR) OVIE R ELREK (WA aEVK) &40
EyLEABEK (v bo—)) TENETNEF L. IYV v ak
fElX, BHE, KE. BHELFHIL. D pulex T3 EHRIREEZ
D. ambigua TIXREOHEZIEFR L 720 D. pulex Tld. 7H 7 h A4
OEICHLTIE]L - 2 THEEIRIRGEZTEZER L. »2hEE K
X{THILETELNICCWHERZEBL, A4 0E W LT
21 - 2T RGE T 3B CHRER /NS LT RIERR L
720 —7Ji. D. ambigua Tl&, 7H AN A QTR LTIX ] - 485
TREEEVENZREIL, irfaxizaLCidl - 3#ET
ST 4 bhEERIELZES TRz, b
HABENINT L6, 70—V EIZBWTREREVD DD
ZEbh ol SHIIE. R THFENIHORIEEIICAR
ﬁ%%hto%ﬁﬁnmﬁ%%i&bét\%ﬁﬁﬁwLw#a
YA ZDKEWD, pulex (&, HERMEETHLE1I0 LT, K
A ZD/NE D, ambigua V&, 259 A4 ZNAAFT 5 75 BB
LT, ENENEBEAHFICEHT L EFHEINS, Lo LFERE
DR A ZNIBAR TR 505, BREBEBEICB T RECERL
TBY. LRROL ) RHMATFHTEFHHATE RV b7z,

P2-266
HRAICBIFDERERE. THEROFEERICHEEZ

5z%n7?
R ok - BB, Aamsi dox - RE)

AR RO FRIUTE) (BA IR 1k, #=ER
DN E DR EORBEMERIC L o TRESNDL EEZ O
5. BEOREEOFEEIZOWTIE, R ORRERASIMLE o RPN
B 52 200809 HIZOWTH AL R SN TE
oo SLEWE--HE (AR) RIZEINT 2 X912, #
TR EEAOWBEIGA L ) IR THH ) b, DX %
PEIEFEIEROMPICB N CTEEREEH 2 R-TEEZ LN,

Xz ETENLY A TR, DITFARME) I ZH AR SHA L
ELAFELTHVFY (77 ER) 2FHT 525, BEHEUGT
uﬁﬁﬂ7ﬁﬁ9(1j/#ﬂ>%ﬂm¢é%mﬁ%ané h
FCOMIERERD S, FTANTHH T OFAH IR & T
ﬁﬁuiLtm EEDTRIEEN TS, AT, EERENTIXE
FHEMENF FNT T T 2 EFHACTRE L T2 RIS
NDN, 20L& H—RIBEIGH 2S5 ERIUTHIE, BEOREO
PBIZE > TELTWAIREENEZEZOND

$ﬁ 2B THHI K O O RS E D 15 D% E BRIATE) 12
B A BEEBIOWTHAZZAEE, (1) FMCE ok d I B 722
ﬁﬁ%Té&#oﬂ%@@ (2) TML 10 H B OB AREIFHEIZOWT

v SR TR O BB T ORER O BB S A SN, I
E%kﬂ%ﬁ WU ARG 2 T - ffkiE, 2o/ LTl
WEIFHEEZR L E£72, (3) BABROEINEFEIZOWT L EE
DOREBROZER RSN, TULRIZG 2 2B L2 X D IFACEINY
DAEMA &7z

PbX b, F7ET7HNLTIIB)BEERIITEIZEE ORER
DB R 2V, R oRER b BRI EIN R R R G
AAHARMEARIEESN. 20 &) RBEFEOF R A2, A
BT HFEFEEREBEDI I L2 EZOND.
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YIY 7 HATIVERRNICHIFTDEREEEGTFDZIRME
*EEt, SRTE fHEES, WNEEF, SZ, UmEMHE Gk
=)

SRS C DWERDHEY L TWD T ERMLENTWAEY, Z0F
BERBPERO—D & L OREARDIEYAE 2 5N TV b, )% ftae
%%z 5 EC, MABEORERICHNST 28T #5322 L0 E
BCThb, NTIVORE T, EGIRHIE 2 1) HRGER T
RET PR AT F F (AMP) 23 EnTwb, AMP IZBLREED
HBHY N EORIT, TRIL L SMBAMICHFIEL T B05, 7
B HTVECUEIFIC S BEI BRI N T b, LT F FO
SRR ED X D) BEEFEEN L2 ) . E0 &) IHEIENS R
MR HEN TV EORZWSNICTH I i, ERIFTOSRE
DR 2 IS 5 ECHEESZEEZ 5NDL, LA L, HLHART
FRPT ) ADNAIWZED L HIZa—FEN, LHELIHRT T F
DEBL TV BRI OWTIEH S Tk o TV,

Y <7 5 # TV (Rana ornativentris) \ZB\WT, AMP 7 )V —7
D—DTH 5 Temporinl 2/ SN LPLHENRTF FId 7HEHE RS
PoTWwbh, LL, TNEDAMP %3 — N3 5% /4 DNA IZ
OVTIHARLN TRV, £ TRETIE. Y~T7H T
@ Temporinl 7 7 3 ) — OB THRER AL 2 L2 HIE L7z,
Temporinl #EIET D7/ A DNA 70 —=> 7, ¢cDNA 7 0—="
TN TN T =Y a v afiolz, ZORE, W UAE
O AMP % 32— F 32 B FENEEAAET A2 L, £HNTER
T ¥ —BIC BRI R ST 5 2 L ARIE S LTz,

P2-269

204 XFXFEEHFNEFICHITHTE
IO, TESE (RK - £/

ORI BI 2 ZERIE, ZHOREICHE L, BIHOBINICHE
T ARDEELIVEO—DOTH b, FFIZ, HEBHOHHED X5
% ACEE ORI E (IR O BIE ) O EE R PE RN E 2 b,

AR AFEIC BV CHEE LR BRI 2155 -0 ICHET AR
ZHHRE L O Z DS . TOWEIEDORE SIT— I MHEHEY
I NS D, Ll fEdEIEEEERE —HLFL T D
7o, REZIIBT MBS, 207212 LRLOBIAAH Y 37
T2 b E0d 5.

AW Tl a4 X+ X F )& Arabidopsis ® B M fli, A.
kamchatica. 3 & ' A. halleri % S\ ACTERED LR 2 F T2, A.
kamchatica \x A. Iyrata & A. halleri % #EE W H & § 5 B 4 51K
TdHbo A kamchatica 3 2 ODHEI XYY NI L ¥ F AR
0y kEA, TNOIXTHETHY 205, AigsEmLoil, %
HOBEH O L V) R 5 BRBETICEFT T 5. 720 A halleri
NZH NG HL) FARAHEGOLEETH ), IV~ NTHF
BHRAEDSAERE, ¥ F A0V T IEHRMEOL—ERET
Hhbo TOTENLAFETIE, 3HAMI BT S AL ELHE D
R FOBRE TR, RIE5b L72Tizx 2 ic B8V Cieds B O R
S ERNCHE D A (— RO BEAVIS W) &9
oy Fro, ERRICHED WA, BB ORIIBMAZ %
FTHPEWLDNIT 5720123 HMOLTLEE % T L7z € OfGHE.
FENCK L T2 Hif L ) QAEZRBEOKREVWY FAX 0y T
B olze 7o, LB ORBTAMBIZB VT 3METEVDS AL
n7z.

CREOEBHERE

425
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AMDRIE LTz A XX 7 DB
FREDE (A B), BH S% (7L B)

AL, EWOIEELEL T AVE-DEBNTH Y, B
TAVF — X B ROMEFER U, BB, BRI AE S NS,
FO%, BEEE O &I, AR G R L
BICHEDb L. ZoE,s, NYOESHEHL GBL) LTwb 2
XA F AR AMEClE, BEOH Y HoZbL HIHEEED
SRALLTWD EFEEND. AR A THIZ, —KICEVWOYEE
5, BAITED SWEXTH) KIMOWETH L. LirL, Fodic
EENDTFAXAMETIX, BREROOYEAEHms LS, 1
WASEIL L TR L Fz 2 wb Wa ., 20z0, HIYoE
SLHIBT AT, [LEEZWHTE, KrORELTE, Z 2 EM
LWL E BEEOH ) HAFEMTRLL ETHEND. S5
BHROEBMOSH ) HFHRLELIET, RROHFEGLBERE, Hio
B & o 7RG, 2 LT, LR ERENICEEL TS
BERG O & v o 72 BRI & e ZHAR 25 L E 251
L. Frz, ARATHEIIBIHOMOBRLIE, TRIICELLZE
Z2HNTBY, FHC, ZHICET 2L R L Ty oRibix
BxzboLEbIA,

AWFZEIE, T3, OWOBIL L7z A XX TBEBEZITH &)z,
k& HOATEIER, K OFEERIC L > TRARZ KIS, #Hik
OEEFE ) MGOREMILE, X571 U EER L TEIET
5 ET, MROBILED ZMAZ CRSOMEEY, YD ES
MELZLMEECTHIET 22T, OYOES LEMHOBREIS 2
32, E512, OYOREIHPRLR ZEOMKRIMW 2 H~<, Oy o
FESEUBROR IR ORI OE S ICHBRSBRONL 89 »
FIAEL. DEOKENS, AZXAFEOLYOBILE, BFY
DHALDOEEIZ O NWTELET .

P2-270
BARAERNY 30 a v/ \IOGREREESELICSR
DRE

ERCE, WEREL. KT G D, A, UHEHE

B OF OB A EHIIRE IEISE L ECEBRLTBY ., £
RIH & 2% P d BIRERY] & OMOBRE HIFS 2 2 &g
ICAEEZICBWTIHREICEETH L, e o RBERPEZIET S
G DOFEBIE 2 B A Z2 IS HET T 2o —>o & LT, 5
K- & B I MBS 2 5 % 28EEHE A > N7 — 27 D
oz, BofbicBn Tl RBIdEE RS BT
G SN TH Y, BEHIEIC X 2 8E RO RE I 12E
HENTWwb, 4, ¥ AGIHFEROELEY ) SR T O A
MR RO TR THEEREY PUT 27U REB SN, Zhi
0. va Y a NS b B IR E RS O B A S
RGN T AR BHEOMBRZ FIT 2 2 L0 TREIZ A 5 72,
KR TIEZOEF IV ZIGH LTy ARIEFERES 0 Bk X 55
LB A, ¥ a vy a oD@ <o v 2 H#EHE
A O &P SN D HEHREOECHHRBIRIC L > THELL
WREPED S 5 H &) RNz, SRFHANR 8 DDOBEIET DY AH
WO 61%72 5 97% DI EII B EIELE G 2 ol U
By RELZSELEIE T~ (02%~ 45%) THYH. 20
i I E % 2L S 4518, TH - 72 Drosophila J§ D 3
FEICOWTHWHIZE IS D B 2 AGIEEE 2. FE OB O &
FEDERE Ty AT ETHE L2, ZO/REE, $CT
DFAE DL THEIZIZ2 6 S HRBRIIHH S ho 7z, AR
geld. FH O S ERG R TR AR B X O RO % Pl
THETFIVENNSEZ LT, OB OEWHFHEDENE D
HLTWEREIPETMTELI L, 72, ZOEVOHEHRR
FICE DR EIDPERIET AN TEL I L ERLE, 5
AR R )R, TR R 5 2k CEIRZ R 4 % Tk
27k EEZTWAD,
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WK X DIEFEEENDiE L = SHBE 9 2 KGR =R E
*RANITE A EaRE), FieE (E3X-£%), BI 3|
BR - EmRE), NHE (B - £9)

AWZ U LA EORIE CIEEATE 2 W24 TREE b o,
L RRRELOBOPEIZZOHHTHY, ZODFEITE
PZEFh ) FMEEZRIETE 22 EOMEREOFENRD SH &
BIASNTEL, L2Ladhs, EisED L )b L2251 D
WTIR XL Do T, BIEAR S NS AT EE ORI &
STLHENZLOTHY, BEOMERIIIERENL 2 L TE
WD Th L, Wl LTI 2OIREINTWE, TobZbb
TR 252 ETHBREAONL I EDEMZIESRELDL
L) [KREERPEEIR] IKEL & . F OB 4 TR E 20 2 TRE
FAF Iy 2IEDY . WEICHERIRE 5 < 2 2 B L L
THEF THRoTWD L) [BNERIR] KFiThi, LELD
WHDPEE 2 O I E 2L & BAEO T RIRO R E -~ d
B IED D o KGR ERIRIGH A 2 & B L IR E 3 &
SLMERIRE R 2 TB Y. BRI A EE 2 & 26k &
S OVEEFIIFE 2 RS A SN WIETTH b, 72720, 20D
Pl & MEEE S B DI B 2 AL o0 58 RO E (S FESMEE Lo ZERE
MW RORL 2 BN CRMLE LT 2L TER WL, [
HANTH 7 Vv 7 O HEBRR LR L, AMORELETIILE
5 S DPIRT P EBIIEBIHITCE v, RIFETIZY N X
HL7ze REIXTNTOEM (BRI, 2o idfHE. BIH
BE. WEte, WEIRE. Bota, Bith) 25MEMEE b ICA SN D0, B
DM % I CHEIEOREMALORENE % FHIIC & 5. AWIZETI,
VS OEMOVER R L Z IS HAAEE TV L ERIROBGRE
FRD 2 & THRYMESEIR & AR ERIRD &6 & SEE DA,

P2-273
ERENMEEETERRE | FeEEOLVWIVPIY/N\STS
[EDWT

“IUESE, EEAE GRFRA - 1E), BEERE, BhER UK - BFR)

IV~ NF WL (Arabidopsis kamchatica ssp. kamchatica) & %
F A X1 (Arabidopsis kamchatica ssp. kawasakiana) O 2
HAEILE B2, 200~ OFMMOMIEHKTH S 2 &S H
WENTWD, ZOL)ICHEMITEEWICENL TS EEZS
N5 bod ., ARMEEFHIIREERL, IV~
AR IR IR 3 720 C B A 30 - 3000m (24T A AR
WY THb, ¥F AR 7138 100m DLT Ol R iERE % &
WA B — SRR Cd B o ARWFZECIXIEAER - £FH O E %
ARG HEO A I & WL O AR LOMEE R B & L 728 E R %
ﬁ‘o f:o

Hifd - O R 25 37 OEF SR 72T % 7 — B T T
i3 2 L BH G EER 2 AT o 72 WAEM - EEIM CRBLAREEA A U
TV EMGES 272012, HAENE-N - FfENEER - wEE
TANLRR AT THERZE - BE2FHII L7z, F/2, BEHEMB IO
EEIC L AAERESEDE L TV A D E ) EBKRIET A 72012, T
O, HHALE COR (BIAERH) - Hb B - RS - R
PHFECIEEIC L > TRR D 0 E ) DTz,

RECEBROFE T, AR R IR 2 BV R R I 2
VT (L REBAETEREE IR SN o7z — T BIAERN
EEEI LR, BHNA AT A IVINTFFDOFHIRE L,
MRBII Y F AU YT OFPRE L, WEREREIC L 2 ERES
LR 7z

NS DOREED S B RATEFREEATTI b 22 b & 3 LA -
HLHM T4 RTEEOERIHER SN T DL I LB gh ol Th
VT AR O 534G 2SR T CEMB OBEEATHEN TV 272912, %L
HIAEFHFREEAER < BT b 72000 LItk v,
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P2-272
YFITYEY LY\ DSHBICBIF B~ HEMISEE
FBE

*NAERF (RArEmR), FA—B (REEHRXT), HAEF G
K, PHRESL (RARIREDR)
PFATVETAIYNZEILURES L VBOEZHETH B,
Gk B2 UL SR 35 70 © 25 AR R RS AT T, TR D R [ A RE L C 4
i3 A WHTAAEAE Ly WA I 2 TERE 2 7R SR ET 5o
HEDIX, P T7Ta 7y TN N0 ORI RILEZ R3H
K (BAR) 122w T, ¥ EREADNA Y 707514+ (Fh
Z1nSSR & cpSSR) & IV CTREHT L. TEEAMERE (F). & 512 Fa
LY NE DR LRHEER R FE L 7. BERREWZ Lo, M
X85 LN E R s —HAETHY ., YA T EOR Lk
EAoNLho7ze b Ly RLULEMOEE S 42 N ThUL, ¥
T AT IME Y DY HAN BT REPEL TSI LI
%bho T T, AT, EEEELHEMZMHE L LT, WERN
OBIETFEBNY — v HONIIT LI EE2HME L, FHIEM
FiliE EoOFRICB W CHESSFEATYIC 53 55T AEE 3 5 el
830 & % #1#} & L T nSSR16 i & cpSSR3 i 0 & {5+ % 72,
%3 nSSR #{E T % F\v /2 NEWHYBRIDS f##r T 7a 7y & %
LN, Fro Foo R UM E FE L. RICHE LMK % 5h 5
2B T 247\ cpDNA NT T8 A4 T bR 2 e L7z, 20
FER. TAELAECIE FL 2% 46 R, Fe 28 TR, ¥ 22 N NEDRL
SRS SO R & 72 ) . 7 a7 Y L O LA L %2
molze Tl TRTOFUIHENY A NTH Y, MBI HEE S
N7y LN DR LKHEEERDIZE A CIEBBRSY 22N T
RF RIS L3 ol STRLDERMS, Y TFaATY
5 Y DAY NN FA R BIETIREVPEL TSI EDREND
L e IT, AN AR RS & S TR B L A R DL O AR
LRSI B B - 7 A SR EEATR N T 5 Z L ATRIE S L5,

P2-274
5 I\ )\ (Magnolia salicifolia) (£RDEGHIZ#IECETEH
s

IBEE (RAR), NEET (RARLESR), HAET GRMEH,
FA—EB (RBREHFXT), FAEL (BAREmE

% L /N (Magnolia salicifolia) W& €27 L Y EE 27 L V8D TELE
REERBTH Do AN SMWE, AT TEL S L, EICHA
WHICEFET L, SRETIS, ¥4 Y NIRRT Z BRI T
BOLBEREZ O LG SN TWL 720, 15 2O RIGH
AL DTV AT RS E 2 S b, IE, AAREMNICEVTIA
P § B IR IERRE 2 5 R & L CHBIZE RO ThHh N T
X2, FNODOMETIEIT A AR DNAY—H—2HWTH
0. BREIE NI 2 v RIFSETIE IS T8R4 5
BRI bO5 AN BRI, BEERA~A 705754 b
(SSR) Z W CHEHEMEHEN L Bl Ez AL 2T E LD
12, EOBIROMIWZRZIHS LT & A Y NO/MELDE
BEMFTAIEZHWE Lo 7 A NNONMEZEHET 2 X9
WZHERE L7z 24 AN B CHEM D 72 ) T3y 273 k2 &5k (38)
ZERILL . B SSR 11 {5 T HEE %2 H VGl fE R %2 JuE L, SRS
RN 21T > 720 Da FHEEIC S & DWW BB B OE B L O
STRUCTURE f##7 %47 o 7zl e, AN Z T FIC LCRET 2o
DRIV ND T EAIRIEE Nz, TOBEFRIT, BREMICEZ S
RO OBERE T HURENELOND, $72. 200
SRARDOBEFN B 72 5 HIs 5k 81 - B ERSET 5 2 & h b,
COWHEMEED Y LT ND AT BIAT S OB % 5. 2 7 HE
HEZEND RIFFETIZS 5IZHERR SSR % JH > 72 BB AT 2 1T
W, B SSR 2 VR E DR IT V. E72, M T - nikEE
V72D TR DN & 1TV, BIEAIREE & OBITR % BEES 5 T
THhb,
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N bYR2@ORMNFEED I : BEIDEFY 1 XEH
IFEEEE, RN, ERMERICKIETEE

CRILK, BREHE EER (FEAREEFHREY5—)

AT T I AT A H T b v RIE 2%, Mnais costalis & Mnais
pruinosa \XFFTIZAERT 5. WifEl, ILHEERICE LT %75
M. costalis 78 & ) BB OBAFTIZ, M pruinosa 73\ 5HT 12 A4
HL, ZEMBOSEPBETWEEZLLNTWS. —fkiz, L
BTN 2 2D, THiEE L ) BT A2 S 5. 7z,
WAL ClX, M costalis DJiHs, KA ABKECZ EBHLNT
W5, A, WREOET A X3 A E S o B RS 5.
Samejima & Tsubaki (2010) 1%, #7 b ¥ ROMIHIIIKE L 1A
ARNHBEBENDLZEEREL TS, LD -T, k1 X, 1k
i R, EEHERDSHE ISR T e TFMTE L. F,
TAEOHER Y 22 % 0 23RO EH TE L WIS,

ZIT, YA X EBBEEOMRRMAEICB I 5 HEATA L.
F I CHREIR Y RO A ORI & WlE L 724G R, M. costalis O
YWIKERO B o7z, F72, EBRZENTHRY A X LARRO RS HE
JEANDRE A G L7z REEE IR 1 2 REICEIR L T&AL
L, RAAFZEICBE 2 iRl RiiE, K A4 XK E WM. costalis
DI G- T2, TS DEEEN S M. costalis 73 & 1) BEP VI %
M. pruinosa 73 & V) i L\ & if e & & ARG S L7z,

Wiz, WIS B A A B ENCE L, 2 OB AIBLR
D70 T ADREEREZT-72. TORKE, 2HMOHESO
L LCHAEMSEAE LS EDIEREN, KA XDKER
M. costalis 73 HIACTHEHEHFII > Z LAVREhrz,

INHOZ ERNS, MEOABHEIZIE, A A XDEW % 3
IZ L7z, iRoZE RE0E SS5ICESFIOENEEG T L
LR 5 7.

P2-277
HIENFEEE. ZNEOERNRER? BREEICHITD
Ainsliaea (F0%) DZHRIEELZEDRES UTEERAIC
B2
SRR (FAC R AR, BROEE (EA R AR)
BEARFLTH LMD A T 02 7201203, BRI AW B 7 b
BEIZ L o C, BUHIBHESNLZ EDPVLETHD E—RHIZEZD
NTE72e —HT, SESERERERE (G A, B O
HAEH % &) ~NOBIGH 25 & o T, WER 2 0k 2 LB &
FUAEMLITR I VIRL L W) R DH D &0 bIF. WEM B
B GEIE L 7SRRI L Wi b R R BRI 2 2 5 2 & T (B
IEERRHEAE D LEFEARE 2 EI2 & o CHIBENIC) SHZ T-TRBh 2SI R
Ensb 7ot A EENESL SIEN, BE~ T A v
A ZTEHIHE T FLATR S ARSI IR SN T ETW
o HHEDIE, WKL 28 L VIBTICHT SN — ORI B 12
BT IV B ARE T TR (2 VAT 1::7/ RN o2 7 <R/ N7 R N3 o i < 7/ | N AT
T WEOHLD BARN 7 43I AEAC & e fb o> 7' 0 & A % Bk
L7zo BARIIZIZF 7RI OLERTH L EI VNI Vg (Ainsliaea)
2T, R E R IZ OV, EE OB ST IS ORI
FlaE L, a7 Lbey MW 1T 720 T ORFR. @itk &
AL DA IFNL IR ~ BRI 2T T E v ) TEH L BRI
D, ESICHESLO @R TH VI LB EFRED R S - 220k
AR SN T & 720 RFZEOMEFIL, FRIT Y o L &
SHALDRIEE Mo THGIE L, AEREM 25 2 BAAMIZRT L 0T
Hbo
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Baldwin effect on a learning curve
*PIET RS BURK - £1), BKEE (FUEK - £omitf)

Baldwin (1896) (&, AGEARILRINIC B & 72RO A0S HILERD
KB 72 B &) neo-Darwinism O 2 HI2, [FH | L)@k
FHMARAGET, EHPLVRBEIIERHELTEL LI E X%
RIH L 72 2%  Baldwin %12 59 LA L.Baldwin ®h4 1% .[ 5
Bl LT EEIEN WS ) %, EFITHLVWERETLMES
DZHEVEVIHEE, —RL7EZh, [EEBEOREE] TR
LV EPER T, EPFOFHTEH T VRSN T o7z,
B WEEROMAFEFNL, Waddington 12 & 2 FE: (e.g., 1952, 1956)
&, Suzuki&Nijhout (2 & 2 (2006) TH b, £b5 G, FFHIZ
B L, BEAARICE bz TEREL. TOREOL 2 21
X LCy BEDTEE 2 OMEO A ZRIKL T v ) EBx 4T
- 72, Waddington (1952) O FEERFEE TIE, BREEOREIZL > T
L2 E A E E & 7z (Genetic Assimilation) o Suzuki&Nijhout
(2006) DOFEERFERTIL, BEOREIZL > TELBED. L4
BWHIEICTH AL S & 9127 o 72 (GeneticAccommodation) o — /74
% < OFHIIZE b 1THNTETH Y, Baldwin S FE DA% HE
FTHETUDRVLOPREINT VS, L2L, SNHEDEDET
Vb, WEPIRTH 5720, Bk L7z E8E % 4523l c &
v, FEE 51X, Kawecki (2010) OFEF L 2228 iz, #H
TR BEERICERET 2 [HBELY ] 2l AL LICE-T,
INLOEBREREZHHTCELIHLVET VERET 5. SNEH
T5ET VI, Bk LR % % 2 A Baldwin #5721 CT7% <,
epigenetic D3 H R, K AEMOLAEBIREAE Z DGEICLIEHT
XDLEEZLND,

pP2-278
HHENT RELY (mHIE) [FETHSRZDH ?
CEF @AEK, B H AN E (CEAR - £ER

N MELAVHE GREE) SR S5 250 A SN TH
0L BN S IEREEEE G0/ 20 s S Twb, NY hE
LAVEHOGANE, WEREOARR L THNEOFRIIELO MO TE
N, SISO BB IZ RSN WO TRE LM TH 5,
INF CERAFEIIBWCBEICED T N E A THOGHENTT
ZENAT DI, MR OEALF 0D — T bRTE 72 L
L. GTEMFNFEC L DR - AR N~ N E LA VEO TR
B 7 R ALIZ Z L L D S NEEAOME BRI L TR
W7 mh % v, R TIE. HARSHORE~ 28BS RE SN
N7 b E L VO mtDNA COI - COII Bz Tl % M R 5 T4
RN 24T\, BHEANT P A VHORFICOWTERT L2 &%
Hige L7z,

N b E L VHEO SR - BREE 2009-2010 4E 20T T BAR
B iR PIBE D FRAR - IR S8 100 MU TIT - 72 BH T
TAEARIIHEEE XTSI E AT L CTHE S N7 EAE D mtDNA
COI - COII #1x T #HI5 > PCR HiliF & ¥ B LA g 2 1T\, o
T VBRSO 55 T SRR 2 4T - 7

RIESNIEARD S, AL SN T NY FEAVEHED
I BRI 8NN 72D TIE 17 TS E S ze TIE DOFED TR
BHIZE D, BEONY NELAVEIEFR—O27 L—F2EKL, 2
DBV TIIIERORE S E LT 2R E O Nz, 512,
BRI I PEFRARPEAR LD FIUE - BEUE - TIBO X9 il AR
% Platorchestia J& @ —#B%° Paciforchestia J& & yt\ —, Wiz
A B4 % Sinorchestia J& % Trinorchestia J& & ZBENL TV 5 2 & A
HHS &7 5720 2IE OFEED S TR N~ 2 SR TEDFI I -
UL - TE O XD R REEICER L T 2Eh s, M LT
22 EDTRIBE N,

P2-275
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P2-279
BEHARHOETGHEE | ERENDEINHELHRE
~DHTER & Z DR

“HHEEE GER-BEE), e GuEek-elD, haksk (Gex-B)

FAEER RO ST BB & LT, EEofEbiZ Lok
ERBEEEHSTWDL I ENLLOMRICI VRSN TEL, &
HPE R IR 7= W % R LG 5128 72 - Tid, SRk
IRAF$ B R RIER QNS FTLVWAREZFET 22005
LIEFEEORES (B#IS) PEHFENTWA I EDHfEs N2, &
) L7HIEIG & A L, ZNEHMERET 2 A = XA LIV T
EAEG o TV R,

T Y N AV THALIIY T I T bk s R OF U
THIZEELARL LTVEY, o7V IHEe - AR 7 &
LEIRMICAIH L Cwb, INOREIKN R EEZ &t 9O %
FIH < 2 Rl O M O 72 B (GEIEHE) % %R o fiE F 8
ol UM L7z 5, S0 2 Al O ML & b8 T R RE D)
OB IE O BEHEARE S e d WEA D ) . g flAagb
FTEHEAVTROHBEIBRH SN wr =203 kEe 5o, 2
DOFEFIE, BRI & R 3 5 F 0013 5 RE LB OE R
THIZE-oTH 263N TWDE T T, gty z FH 3 5k
EER % D EETHOBE LR ZT TR LHERIEL T,

FEE O BHAO BT IO BT EH O L > TERELI O
VERR T A~ O B % R EA 7 L, Z OFHEIGIE % O &k
AT AR RSN D259 ERMERBIC L 2 AREEC &
FIROIL R HFWIEF LI OM TL Y E LTI LA
b o T EHS, “TEOMEAHMAYE  Are" 13005 2 i i
TOEEEF2ELRLT LT LML LTEE,LS Lk, 7272
L. BES CEPNZBENEEOFNHENPHEOEH DO L O L
D LIRWEA G, FIHRED2SH CETHIIRE S 2 ME B 2o
WA VB O AR CTREETANEITT 5 2 L IZHEEZ L 2 55,

P2-281
BAETF 3 VEODMEILASEGNER

NS B (RIEK - B e, BB (K- E - £, T
M 3tE (RIEK - Bt - EafE)
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RIEZ(ECHIRT 2M&EE - EcFhHlilry hDO—2
DIERHZEENEINE L Z (B

*aEn, EHER, JuHE

EWEAH L WERBIICEE TS L, BEERL TV AR TH
BEIND LY DKRELEBABGEDSBNL GGV DD, O Lh
5. EFIICIZEE RSB W CERBIENIBIN 7 W ERA B AE
LCBY., o 3BEEga)n &% U CHEEfb L. KRR O L
BWarAALT I ETHEILIZHES T EEXONL, TNFETEAIX
BENR—=ZEFNIZLE BV I2ab—3 a3y &2ITV, BT A
b =2 EBRBEOMBERPERAROEZLLHNFTH Y, £BL
B OB ATEEICT 2 2 e OMI L TR, /2. £E
B O REM EEBINEOR S & WV 2 DDWERER DS, & L ICEBIN
WCHEFF SN A BIZWERZ D SELH0E LTHL—FT, £
BIZHHEOBIIM E W) BIM TR R 28 EH 252560 2L LR
XN ARFETIZZ DX )12 L THIE &b KB E RV 35
HIREAOBIGL I HILE O L ) B TH#EILIZ S ) 5T 57
IR

P2-282

BIR/SFEEDZEAL : dEBICET DTN A YA EEDH|
FAHER (GRdbARR-£a) * #MUE (LB, TmKE Gtk
4an), TR GRICKRR - 4

LB T2 4BOF F V<A~ A RO HHEEATRTH
WIZHEFISERRBTCHDLZ %, BBXUI b3 FY 7 DNA
WD EEMBITICEVHL NI L, E5I2Z209 b, JbilE
DI HiT DL ARAIBEC ATAYAIBD 2JEIZONT
1L ENZNAH R 2 T M A D A 72 RBIRE S D
L) 2L, BIRAY GUILBOMARIORE L 2BOR L X
N3 N7 DNA 2D CGRIFIEEIC L » TRIB S L7z,

IS 2BIEEFICAERT A ELE L, TRETORETIR
YA ZUNE Yy MIOFBERERIIAS>Twhv, LLs
Mo, BEOMEEEIE N E THRRAINTE LT, BOBRENE
EOEBMNRN S b KBIRIZEEIC L > THEICKI S, &
SICHMI R EESEE L W EbHREN, $hbbInH
B, SAREHEE A I 722 Hh 37 72 DNA HIS TR S0 2 2 v id &
AR REREDS, AR EREM A R B2 6 I3 A THMmEEE % TRFF L.
DO F o7 L FEPFIIZAER L T b &) fiid THIRENL D TH 5,

eI Iy )7 DNA IKED L ZNENoREMRE LT
HE, DNA TR VYARAEBEI OO L—FIZEFLFoT
DIz L. 2 b3 > FY 7 DNA Tk 2 g 0EEEAAY L &
DEHELRBARAHEE SN, WThogAL 2 BRITR LN 0 Y
A T7OIFIRENL Do 722 & LMRTED HELAY 7 (718 B4R % 5
ML/7227L—=FPEREINTwEL2I s, eI har Ky 7
DNA 123D ZNENDRMOAR—FULBFNT Z o> 7o KHEZ L »
THIERZ SN E 2T S5, HDNAICBW T YAV
AEDPHIEZR 3OO 7 L— FiZhahhizZ s, T A~Y1)E
AN 9 - TRATHAL L 72 fElE b RIg S /e,
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YILOEE MTE (REEMF : JEE ST OOF

RffihIE
* [EFaKE (38K - Bt - ), Tim O'Hara (MUS VICT), BHE®EZ (B
TEHE)

7 Ee b T, BT 5%, BRSO RBEE TOH LW S
WEEC AR L TR Y, BA TR T 2200 L E2SH SN TWw5,
T B Ol b ELS OB VI CH S, YL EL b
FHIE, B4R 48 JBIZH 190 FE % & A, £ < A 100-4000m Ol
ZBWTC, 5V 7 ba—=F VR EOMOEY O ETEFL TV D,
ZDTOEEDRIIL L RGEFEN LRI BN TS, R
M 2 W92 & A7 < Kroh (2004) %° Harzhauser et al. (2007) %%,
2y LAY IWEOBERO G L fbaRiEF I L, 1 v FER
5 PRI L K AT A EREDS, TTF AMOHRETH S
LERLIMMEDPHNONL DR TH 5,

AWFETIE, TR L .0 & Lz o oz, #5570
oy sEe hFHOHD 18S rRNA fHlfié I ha vy FY 70
16S rRNA B X O COI IR D ELH % 212 L 723 T RAIEHT % 1T - 726
8o N7 Rl & RNE R OTZEBISEOKRE2S, 27 LA EY LV
Rz s a2z v b FRO Astrobrachion J& % 5 & 4 5 HAKEET
B DHENEF NIz, Astrobrachion JBEHAE, A —AMF) 7, =
2=V =5V FOFBHEHICOARLERLTWA, HBHIZASL LR
RS & V6 7 T AMED R FLHE o 72k E2 o, F2, By
LAEYNVEOZIRBOG5A %AD& REEHIZIEETOED A L
TWh, ZOZens, 27 b4 VEOHRIEF—A T T,
Z2—=T =5 N TH L HEIRBE N2,

P2-285
YYTEPII ) FIDXFERECHIT HTEREEE:
Iy FiiRE & DR

*rh)llEPh, FETe (&K - B - SEsyt - LD
TEREOZERL, M LR b SICEH 0 b 5 EEE RO
U EDTH Y, BHEROIELEREERDED X9 1A S, HeR:
ENTVLONEYWSPICIT S Ld, EWEHMEZ BT 5 2T
BETHL, ¥R [ &, BF0ft UML) BEE L7
(BEAE) Tdh 2o MEICIEEIRIE L FREY DY (2O oE N
212, CYCLOIDEA (CYC) HMFEIA 2532 2 L2 55T
W), B, FARMO/NMEIERIETH B, vy FFIYII I F
2 Aster hispidus var. tubulosus (Mg, vV V¥ ¥) &, ¥~y / F
2 A. hispidus var. hispidus ODZFETdH 1) . REIEKE iz o
BNATT B AEREERTH D, VU XIE, Y /X7 E8L
D\ FBEO/NESEIRIED b BWREIRIEE TOLER (1E625%)
Wb L) FEE SO RIFETIE. VU FFIIBTL2EMAO
WG e REE R ORI - MR A XL Z BB T A 00 E L
Ty HAMIZBIT 2 KRS 4 7O MBUEE %24 Lz, Z0%
BRI Sy FIRICOA L A 7 EETEZTER L TB
0. HXy FCEALTERESY 4 TORBUHEN R 5 2 ERHL ML
olze FERTIE, K8y FOEWELLILESY 4 TOMBUHED
EOORBREEE L, EHNICASNAIEREDIES DX DFEEICD
Wi o E512, (CYO) MHEETEHEEL, vy HFFIIHs
1F% CYC Bih) & KB & O IRBRIZ OV THIRET 2T ETH Do
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VATAYLYICBII BT A XDEEEEICESTD
E=3PN

*TEHE= (RAHE), BiEE (), SREHE (MPFAABRERR).
BHREE% (K1)

W E OB LA AR T, BFTESICE bR
o CAIEMEHEC R T 2 ILED DML L, Z O8RS LIz 50
RN D 5, WEOEARMTH LA A A2 B 1/, v az
AT, AR OERE IS L CEBIBISET A AR E R
b —ERO RN S TII R DL & /NELO EF AT L
THALTHBY . KA X7 L o THRAM A 7 2 I e A3 A
CTWAHEMD D %,

CNFETOMIE/BENS, a2z + 40, 5 1000m Hith %
R L L CREIERE 2 NRE O A5 LT B D5 o T
Who I, AR THAMUEOR L WHIEIFRIZ XY . HE
B9LZ & <A 2 1000 mBl 2L 28 2 A B s b 7w 72w 72
EEZLNTWA, T/, EHBORMERIZ L > T, £HEO%
JEIREE DR R EOEBEPREDO LN, 2O NS, Yay
F A AR A LI & o TR 2 WD D B o

Z 2T, RWFZETIE. SEMB ORI A AEE JET 5 ER 2 H5E
THHAEHWE L, EBEET TOEY A4 X0 B L BERIIo
WAz, R A AWML, REE 2 &5 T, R
INRIEAER O L RO FE TR A AT ) FCOMGEE L7z, EfndiE, KAl
INRIDBEFHIP) & R TORMEFERRIC L > T FOREER L, BT
RIS & o THEE L7z R, ARRIIRFTREORE L T 575,
ZOZEACTEIM OBREZEEZASELREIZIIRE L 2VEI G2
5720 =N YA XOEMEERIT, KET8397%. 55 T 6368%
Thotze DF DAY A ALBEHER ISR EE I TV L L
EZbND, o, ERIMOH T, MEoMAGDLE MO
FHH) 12> T F1OF ADKRY 4 ZpFip o 7295, A ADKRY A
ZIEHEDF I THED o2 Lo T, MHETHEY 4 ZDOHED
HF DR > T B BN D B o

P2-286
RIFROBEDELD /A ANDILEICER DFE
* )W, IBHIIERD (SEARE - #8AXIE)
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Distribution Patterns of Vegetation and Soil
Physico-chemical Properties Under Different

Grazing Intensities

*Li Min, Kenji Tamura (Grad. Sch. Life. Environ. Sci., Univ.
Tsukuba, Japan), Wuyunna (Colg. Life Sci., Dalian Nation.
Univ. China) Teruo Higashi (Grad. Sch. Life. Environ. Sci., Univ.
Tsukuba, Japan)

In Inner Mongolia, over-grazing and over-cultivation affect
the grassland ecosystem, finally lead to the desertification. The
objective of this study is to describe the distribution patterns of
vegetation and clarificate the soil physico-chemical properties in
different intensity grazing lands.

For analyzing the organic carbon (OC) and TN, 0.5mm soil
samples about 150mg were taken and analyzed by NC-900. Took
a 2 X 2 m? in sampling sites, divided the square to 25 X 25 cm?
squares, and recorded the coordinates of dominant species in each
square. Then described the distribution patterns by Surfer 8.

The contents of OC in soil samples were 1.78 % -200 % (H),
0.87-1.17(M), and 2.04 % -2.44 % (L); the contents of TN are 0.15 % -
0.23% (H), 0.10% -0.13% (M), and 0.21% -0.34% (L). In L, the OC and
TN are lower than the other two sampling sites, because of few
grazing activity. The value of pH are 6.02-7.05(H), 6.15-6.50(M),
and 6.42-7.09(L). The species number in sampling sites are 9(H),
14(M), and 13(L), under moderate grazing intensity, the species, the
contents of OC and TN is the most, According to the Intermediate
Disturbance Hypothesis, it" s reasonable, and the biodiversity will
keep balance.

445

P2-349
ARNIRIBICIKEFEIT D7 AATIVOEEREE : 7HHT
L 2 7D

BTN, SIS, WEEL, UmEHE Rtk - £aRF)

HARICEBT A2 A TVEOSL KA AEEREEE LTws, L
2Ly AKEHIZATHERECTH Y, KL L 20 EE 05
ANHOERIZE>TRELEDYVEL, 20O L) HEEEIZ, K
KT 2 7 TVEHOARBRTICKRECRET L EEZLNTW
Ho LAL. HAREMAEHEIZBWC, ARMoOmERHUEREOE
1bAs, HEIY A ZRERNOBIZHNEHIEIC YD L) B2 5 2
HOPIETFITHSPIZ SN TV RN,

AHFZETIE, BRI DK S CESEICR SN ATV D) b,
SRVTHATINEXYTT AT IV ARG E LT, £HDdH 28
D% E T O DNA Bl 2 X5 2 & CHEHBETHO »ZT 52
LR RWE Lz SIS 2F @I, EIREAICIL < A L. K%
AT E LCHIMLTWa, 2HIZERHS P2 ) EL->TBHEY,
[ CGATCEINT 52 8 b H AN, YT H AT NVOFH DI
ICEBLTWwS, 20, BUITFEFHICERT A=Ky TH AT
VDTN, KHDWHERLHESED NHOEHOEBEE 2T v
FHEND,

HINBREE O 2 K A R0 50 2 (L2 2P F /- s, BilissE %
LRI 6 HEHMNST Y T v T EToT 2D b O 4 FRIEI
i & DI U h H8RE L 72, K410 DNA FRA 0 2 1l % FH
BRNER A AR BRI ORE, BRI % Lk L 72,

K CRZEBZTFRAEICH L TR D& AV, 20
L) gk, EERNCAVBXLY A 70T b — T —
WA OFE T FAICMEZ 2 WHEMEDSH D . a7 L v M HEE
FVTIEHTICRACTE D L W) Rl H 5o

P2-351

BEMOKEOEHREEEBRTEICH(T DIEYEEDEE
2t

*ERRRT (RPZEARZ/ A TBRIBEZH), SHELE (RHEZEAZ
J\A FERIBEER)

FCBUR 7 L FE AR A 2 HRER L T W\, (SR EEREARAE T B
SRR T S I IS B Tl B R AT L 7o, FETA LS.
ERE O &8 OE R MEBRTIIC L D@V EMGE L 2. MRS, &
i 77 -5 T D FE AR Al e o0 K IR & 3 FRi L 72,

RIMETIE, BIAR & 5 (2009) OFAEIZH] EfFHiv T, BT
DIEARHIRERE DI T 5, fflE & B EHIZOWT, 2h2ho
WAL (AIME, PN, BEREE M, N, ) I ICHE R AR
DERET =& R ER L7z, BIEIMT 2010 48 4 A5 2010 4£ 10
2T, B 12 iz oW ThiEREZT-720 720 252
LIS L CEEIEALIC O W T OMEE L 720 B2 o Tz
DOWTIE, BESHEIZDOWT20104F6 A5 7 HIhF C&HE 1
[ OfEAREE 1T - 720

BE 4 17 5 C 50 BF 189 % Fid: L 720 (e AYBERE Tl 49 B} 170 Fl
AN 2 DK HIERETIE 27 BF 87T T dH o 720 A ILAEEA Al 15
DELEPNAE, RIET— 7 &b LI EHEM READITZ Ty
T AL — TR Lo #EH, BRI O A 3 D08 I &
WCR7zE &, BEREE AT T A oML, BiEEICAT TS
R R & JGEYED T o 7o F 72 ATBHRAIIERE 2 ZR 5 2 & RERAE
BEERAZANIC W72 & & MRS X ) FE 2 ISR R o dl kA
B o Tze BRIZ, HAZATWIO 4 FIZERER L 22t A L, A2 R
D6 A2 SR 10 HIZRLE L - i B4 & it avk s - 720
R BESE 2 TG T 2 1240, BRI IR &BEERIE, 4 A
Kho b MBL, ZOBREIPEHEOHIMILIL CTnb, b, B
BEREP) ISR O & AR, S S \ZHEOE HI & ORI
WTHIRESHROREE L2,

P2-348



446





