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V&, BRI 7 P TAE O BKE AT L T B FEMEAVRIE S 7z, JT4E,
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Phytosociological study of deciduous Quercus
forest and modeling the distribution of five main
Quercus species under the influence of climatic

change in the warm-temperate zone of China

*Tang Qian, Fujiwara Kazue (BHEEX - #84£M) You Haimei (FRM
EMERSF - hE)

In the warm-temperate zone of China, deciduous Quercus forest
is predominant forest type, and this kind of forest also takes
important position in other East Asian countries like Japan and
Korea. In order to clarify the phytosociological characteristics of
different Quercus forests in the warm-temperate zone of China,
and also to understand its position in the vegetation classification
system of Eastern Asia, this study surveyed 20 study sites and
recorded 156 releves by using the Braun-Blanquet methodology; a
syntaxonomical scheme for Quercus forests in the warm-temperate
zone of China was identified. The classification result showed that
three classes of Quercus forest can be distinguished in the warm-
temperate zone of China: Quercetea mongolicae Krestov et al. 2006,
Quercetea liaotungensis prov. You & Fujiwara 2008 and Quercetea
variabilis class. nov.. De-trended correspondence analysis (DCA)
was performed and the result showed that the classes classified are
mostly related to elevation and climatic variables. Because the first
two classes are mainly distributed in temperate zone, these always
occur at high elevations in the warm-temperate zone of China.
Moreover, the modelling result showed that the climate change
could have significant impacts on deciduous Quercus forests in the
warm-temperate zone of China.
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DFETH o720 TNHDJERE LT, FHRV.HIC X BT 0t dke
REWOREN )2 X BFEFHEFENDBESENEZ 5N,

P1-031
A7 IV TZAILEICHIFT DI T H Y I\ MOEER S KUHE
EERTER

OHET* RREX - - %), REHE FR=A RREX - it
HERIR)

T o, B2 Ea R, BT, mediEsE
Lo, LWV EA L, EILTE O A 2 L I E SR E IR 5.
Lol 777 SIS SR O 2 bk & L TR AR L RS
DB A Z T - 2T AREEN TV LDOART, TOHRTE
HIZoWTEHaIciit s cniwn, 22 TY 7 2 NHRO AL
SR E ST 2HEEZHNE L, BTV 7 AEIC B TR
EMGREREIZ OV THER T /2.

MR T RIZ 4 OO - BEEICIX S MRS
AV EEINAYY - T v NEETE (Pp), EEHEEOM Y%
P Z IR TN A-F 4 VB (Cs), vanyy oM
LG INTNY X Frh B (Ac), SHEERHROTEE L B
FAAYVTETRGENL AT T -7 h VN BEE Be) TH5DH. ¥
T Y SOERBESAL, Ac BEETIE—ILM oS5 E R L, FOfh
OFSE - BEECEB ] FROGHER L. 7 h v NOBOMEE
& Ac #EV%, Cs B4k, Pp B ORBEUCRE P o7 7 h 23D
W3FRIE Cs R TR o 72, MM OB (L Pp B TR ST L
A, Ac BETIIROITNE L bz,

Cs BEEIIHMIL & 77 h 2 NORBHE, ¥ ] RO ERRE A5
FEE OB R T KA L 72 Rl L % 2 57z, Pp BEE O EEH
Vg LBED S Cs R LMV ERIIFA L THL EEZONL. L
2L, Pp HEOREMTIL, $EEMOBHORTH S, L0
ERZUEFTNPHESN, FrhonPEELIZEEZ SN, Ac
V% - Be BRI 25 2 REVICHOL Lo E 2 5 b, Be
BRI MOHIER O 2 KK TH 255, AclEKiZeans v ko
BHEAEL, BELELLENS, ERIEELLEE I LN,
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A XTFMDRLIL - HERFORZER
AN (FEX, B

E LI

A X7 F (Fagus japonica) \IBER S 7> 5 s (2040 3 2 W HE)L
BB THD, BRI BLERD T LD, MIBELZBZEOREA
ERVEBESETAZESMOENT WS, L LA X7 MBSO
FRICIE, RHOEG D% Ve ZDOROERMETIE, AT EL A
R T HEERICTREERITV, 4 X7 FOERIET 55081
55N R BET L7z,

AT

TR IR P 2 0T oA N T, b & ahmE (b)) mm &
Fhi (R 1SRG L. BAREET > 720 AN IIBHE,. B
Mg, ek, A TH L., /20 Y23y b
A17—KT%EEW§\%Eﬁﬁ%tf%Eﬁ%%ﬁLto

ERES

Jeid, mEdkic A4 X 7 FHBERICKRE v Id e o 72 dLE o
A X7 FEWHHEDRD R @R E 2R BEIIH L, HETIBFErS
KR H T B EE DD > 720 LI IIMAEDAE—THLDIZ5 L,
MR —CTh > 720 T HIO ST AEALAAY—T, %O
MWW Ebro iz,

E =

JEHEDOA X7 FBRERIL L, BHDOA X7 F DB T 5 DIXH
WAREETH Y HAR EWEPKECZ EHFERO—D &% 2
S5Nb, MEITIEMRYL S L72A X TF0E—0A L TnbZ Ehb,
WEDKE VMDA X T FOEF#EMCTH L LN SN D, —T,
L TIEEIZIE S D5, R EIE S Wizn, BELDVNE ST
OIS DPOLENDHH 2T, A XTFPELETELEEZLND,
FZOWE. A X T FIEMRILHbETICEARET 5 EHEl S 7z,

FLw

A X T FIEARg, HELoKEVEMIZEZ ZBIARE S h,
BRENWZ LEFA X T HEEHRMEFRFORE LR Y P eEZ oM,
12T F O TH AR EBHOERNTHL EELLNDL, —H,
MRALB 2T B IZ ERELARE L L TH, oS 2050409
CETAXTINELE L, FOEHEAXTFEIMILEERLT. B
AMET b EEZ SN,
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MABED Y INEN DR TICE X DHE - HWERUKU
EOHINUCLDE -

*HAEAR, FEEX (kbR - £58), 8K 8 UK - EBBW)
BRI PEILSEM ORI B W, B2 b X LBV HEEREO YV
Ty D 534 & MR RE RS & DOBIFR 2 ARGE L 720 100m X 100m O 72 v
k% 10m X 10m (ZX4 L7z VigEs, vkl (BRI 5 1.3 m &
B em M b) & AR (e AP E 15 cm L) OEARFAEE 175 72,0
F7o, B VONEREZEE L, RO REEOIREE Lz, WS
10 m RO IVEREF Y v 7 (Frvv 7v), 24OV
ZPASME (P L) & Lz, B, HEZEHIIT 572002, 2
EiICLoTTEy FERM, FHE. FICXS L. FuVIic L
T2y Vi o, X LB BBy BIWER L L, IARO®E
JER B E LT, ZBHINT v 5 2R % #%E L7z CAREF IV
BRESE 720 EHOH. B 203 ENS O A, W, MEkEE.
FEENOOWMGIZ Lo TEHT A LEL/Z 9@ ) DETIVEH
T, DIC & JL#Z L7z &K Tl 14 f. 218 A0 VIEY) ASFEek S .
L LB TIE, B SR 5, BOTRPLS N, B
EROBMERE X, HICE > TEDRALNL Do 2. WEROBRE
JEZRMTE L BT TR Lz, BIRE ST, B &1
Fy v TV THEENE . HERIIPAME LV CHREED 2o
720 CAR E TV CRMT L 7oA R, BT S8, A5 & b fiE & 37
KREEHEOBRIE, HIBICL > TRZ>TH Y. BRTHFBROM
EDNEL BTOREL B AN AL N, NEROBEE LT
RBEEORIE, B2 TR REBEICL > TORLE -7,
INHLOFRIE, 2200 X LED A OKRA MERK KA T F]
MBS DBV E L L T b &2 5z,
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P1-033
Responsiveness of Some Mangrove Communities

after disturbance by Cyclone Nargis

*Toe Toe Aung (Y.N.U) , Maung Maung Than (DFID) ,
Katsuhiro Ono (Y.N.U) , Yukira Mochida (Y.N.U)

This study was to find out the responsiveness of some mangrove
communities after cyclone impact in the Ayeyarwady mangrove
forests of Myanmar. We recorded mangrove species and their
positions by using three belt transects (each 10 m x 50 m) at low
ground with Rhizophora apiculata dominants, middle ground with
Avicennia officinalis dominants and high ground with Heritiera
fomes dominants. Due to the cyclone, the mortality of A. officinalis
and H. fomes trees at middle and high ground was less than 10
% whereas that of R. apiculata at low ground was more than 90
% . Almost all survival trees of A. officinalis and H. fomes had
high ability to reproduce vegetative sprouts from damaged stems,
and abundant mangrove seedlings were also observed in these
two communities. In case of R. apiculata community, few survival
trees of R. apiculata had no vegetative sprouts. Furthermore,
limited number of mangrove seedlings was also observed in
this community. However, the number of mangrove saplings in
this community seemed to be more abundant than two other
communities, and these saplings seemed to substitute for large
canopy gaps from high mortality of trees. Therefore, without any
more disturbances, natural mangroves are highly likely to respond
severe abiotic disturbance with their own survival strategies.

P1-035
RRIFADERTY 2 LIMtEKECH(T DHMIEE L i
DFFFE

AR OBHEEF AEEE KFE— BREILRE - It - RIRER)

W58 73 BRI X o TR I ASTERE & I 2 M2 373
OB L, MIEEE 70 2 BELE IBIC L > TEL S
BREBEAROFER R ZIT TV 5,

FO LD oI & A AE O BIAR I B CREANIC MR S T
BY. BRI RENBR AR T 2 BREHEIGH L, T
A BERHI X EFLCBIS L2 & E 2 SN AHASA T 5 2 & A%
OMIZENT VS, L L. BB THEMEZ IE2Y R EI b
720 TIEHE S LT 2 1 TUE I AS TR 75 12 T 9 588 D W»
T TBERE D AL T d 2 EARIA 7 — )V CHeES L 728134 e v,
Z ZCARWIZE TR, MENETEE O FHRILHIZ B3V C LT o FR A f#
WEAT- 720

2009 4F 12 V4R A T 387 IR A K38 (300ha) 128> T 10 x 10
m®JIEIX 105 # T & SR FRIZFEE L7z ARFAIC L o TRz
PR, MesWimfize CoBARERE, G1 SICko THAMIELE
Bl§ 2 HKIHRE 2 & DOBEEEE L ORIBIZOWT, 75 A8 =0 K&
O, CCA%H%HWTHITZ To72,

ZOFEF 10 LLEOHKIC I L 72 29 F3 4545 O FRED 5 4
BT SN, REEER OGS OMEO—EBIZ, HWIEO MY, &
HEH 7 COMBM AR ERICL > THHTE 2 2 EARBE SN,
L L bt & 1380, BIR - AL v o 7z B2 HZ X 5512 10
IBLTWRdo 7z, I CIIEEOBRBEER AR Loof4
BZEMAT — VCTEBARDGAIZHE L T b0, REMIZHRT
LR ZEM NS — VAL L T B EE R ST,
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ER AT STHEA M D MERAELE E MNERIZEDRER
LA GFAK - B), BFS @FEK B

PREREAE IR 4 2 THERR ST B Y . WS AR O i T A RE
MICKREEE CTH D, LA L. BROEELZ TR T WD ZOM
MR D b0 L3V JTAE HERIRICAEE T 5% < OfEHTE R HE
ROV Yy FF—=% 7y ZIZRWMENT WD, &I TRIETIL,
MBI L L CORBRBEZ ) L5, FHEOA S EREARISLES
252 2B, ZOHTHRRMEAENED LI LTw5
EWPELPIZL, SHBROMANEEO—MET L2 HNET 5,

TR ZE R G M0 23 ) VRIS T R AE X BN OMEARR & L7z FAX
1ELTTFHAMY EHEEREFToLEHMX ERBERXZ#E L,
FAEK 2 & L ORI L BEHEBEcHL LTIy, T
FI. XY VTFIRNE 2F IHMBEIOF AKX 2 EE L. A
HX 1, HEX20KXICENZN520ImX I1mDI FI— |
T L CREZTo /2. A GHBUE, Mo &&E AR,
BERE. AR, FETEC R, MR R TR L,

FAEX 1 TIEEHX T 19, X T4 MRS e, X
2 TEIMBEX CTREZ O 9IRS Nz FAEK 1 TIE75 ) VX
ARIVYFIVaL), HEX2TEF YTy~ /)N THA
e EOMEIA ENET LS RO Nz, &6 5 OFEX T A
ENIRE 4 22 5 A4 7SHMBLL 7205, BT ARIC IR ) 2SR 57z,
MR T IREEILRAX | CHERXARERX L) S EER L,
T 2 TR AR D EEZ R L7,

S OFAEM TIE TR Y & FEERE 24TH 2 & THRESEDUE
SN, HALBENRKMANREST L2 EZONL, Lo TEEEED
FEROHRR R DT 1T TR OEBAE R TH 2 LR Sz,
F 72, BUEREEIE O OO OEBREEICE VL E L THL TV
DT, MIFHAICEELZ 52 TWbA I ENEZLND,

P1-036

FEREYIIVEBRY Y VK NERICSIT SRR
E R AT IIC K DHEEDIEE

*F (REX R, BR—E (BREX R

FEINE Y TV TlE, AEERN. ZHICEEDL CFEEL TW
Do FELTHREEMYIY 12X Z2EFEMAITONL TS (ER
B, 2007). HJER ORI EOZEIZON T, #WEIFIHIC L 2 5B
L 7B ASAN L T3k 7zo ARBIZETIE Y ) & MEFHOFH AR
L2 WA OFE, S OIHEL L LGN RFHE )
KOME 2179 MAEFAIL, 2Lz 12HPTIZB VT, Braun-
Blanquet(1964) ¥ 1t 23 541 5 & F v T 2008 4F 2> 5 2009 4F 12
W TITo 72,

B CHF 5 72 280 DAL 7T — & 23k L L Tt &
T2 WEE ORENUE O AT L Ko AR REFRTINC X0 BEVE R & AT L 72,

W, AP HCY) & B E ORI R BT, Ml fE &
L T & F 12 Leymus chinensis. Cleistogenes squarrosa & Salsola
collina 7 & T&H 5o AW Tl Stipa krylovii & Carex duriuscula
DEFEM RO L Uit L7z, 24t Stipa grandis.
Serratula centauroides & Allium bidentatum A5A) V) LY O iEFE &
L THhH S 41, Agropyron cristatum. Kochia prostrata & Allium
tenuissimum 75 F AL OB A S IE T L RO RER & LT
WL E L7,

F RO BT T, B TR —EEEROE AN —FS
Polze AYEY TIRERL SFEERRDOE GV Lo, HEN
HWOERDOE GBI OERDEE L) Lo 72, K EREFA
TlE, B Oz R A filily & AR OB G D3% H o 720 NI
D LTI R AR OB G D% 0o T2 B E ILHLO THZ AR O
HEP—F Dol
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MAFIIMICS T DEARBODM7ZRD DEREII T
h?

FPRETE BRE WREX - K- BHEER

T o HmKE, ABHALICHES BAFSIC X Y, K7 - WL L 7oAk
0% O D, HRTIAGIARE, M OEINC X 2ok -
FIRAL, RO L Bl OTEL TS OEEEE Vo 72
WS DL EPRBEN VD, T, ALK BV T,
BENMER & B, AEIICH DI L T bhroTETWD
B, ENEREDLIIHAL, HAEBET HERICOVTOH
Rz, 2070, 94 794 2 URLENE L, 2 N
TWLHEREOBVEREAREICED L, #ilisoMrkicsir s
SHEEBETAEREZPS 2T L L L1, L0 L) RBEBECHr
BINAB L UOHIEDPRE T2 22O NICTA5Z L2 HWET S

G 1A MG - AT FRX THRE 4T\, e LEAREICizy 7
O, EEEB L OBEEEE L BRI, BROAEEB LD
FHIMABEOMREAT-> 7. KK T, Mx bR T%E T35
KAy, FHEMEEE, Higp S OEEONE* 1T\, EASOmE B
L OB & OB EFE L, 2RO ZEREENE LTIt
WIIRAE TV & o T 21T o 72,

FRAT DGR, A CHMATRH SN T A 7T+ X Ry 201,

ARG & OIEEEAMER IR (N7 L TV B4R ) TR S 2
ZEbhol. UL, REEGEEORE 2SI L2z IR L
VAR /N 23 (V-
Y7=vrA
BEVHEROKE ML o7 E5HI12, FAIEF, YOS
EOHBIMANNE, TEEAKGPHBEERE 2o Tz, bl
LML, INHOEITE 5% LWL HED & BRI A B0
REMED £ BN 5D,

P1-039
Geographical changes in the effects of grazing
pressure on vegetation structure in Mongolian

Rangeland

*Jambal Sergelenkhuu (Okayama University) , Yoshihiro
Yamada (Okayama University) , Jamsran Undarmaa (Mongolian
State University of Agriculture) , Keiji Sakamoto (Okayama
University) , Ken Yoshikawa (Okayama University)

The carrying capacity of rangeland is frequently decreased in the
area with the high grazing pressure. It will result degradation on
composition of plant species and soil denudation.

The objective is to clarify tendency changes of plant species
coverage and height in plant functional types along a grazing
gradient of winter camp from north to south area of Mongolia. We
hypothesized that the grazing intensity will differ among various
ecological conditions from northern part to southern part of study
area. Carrying capacity for grazing area is better on the north part
than on the south part because ecological condition of the northern
part is better than the southern part.

We selected 20 winter camps which has same grazing period,
livestock numbers and same landform condition.

The field survey was completed in June-August 2009. 3 line
transect was made along each winter camp which is 20 m distance
for each line and 1600 m of length. There are 21 plot made on each
transect on measurement distance (25, 50, 100, 200, 400, 800, 1600
m). Each plot divided into 1xIm subplot and vegetation description
of each subplot will be recorded.
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REIBESIUTICHT DRBFHDEE S b
TEEEE, J)IPR EHET. ABE— (WRELK - B - BEER)

NS BRE DS RE L B b 0, ME OHTEE T D IR
BIET Ho TNFE TEMMICET AWEDL XIS % xF
Gb LTWwWh, B 2T & I Cld 4 4 8% F FE098 5§ 5 ik
MDSFEET 205, BE LT RN SR e LoRIEZ L, 21
S DZER AT R LA DO W TIEE A LWL 2SI N TV,
W LT 02 AT ANABISEELA /N & ReMifErsm v, F 72
Z DTN ORI AL TE T 23 E 0% (. FalTRE Rk
FERYT—E A% 5.2 Cwh, L7zh - CHE LT OFEIZB W T
MR35 2 E3EETH L. AWZETid, FEHLEOILTE
RIS A Tt o B - e IR BT T ILHERERR O L
O L. ZOZEM A P L ORIL & RE L7z,

9. MW SFNTEIC L DB S 21T o720 F72, BRI
BEfTV, KEHICHEB LB 2 5lfk L7z, S 512, 2B R
& ) IEIX 5 %217 o 72,

COFEMEEIHRAIC L) Y AT - AaNTaBEE, 2) Y
INAINY ) XM, 3) AN FF -4 ) X FFHEDO3 5 A
TICXGEN, 1) 2) BENZEN2OO TFMHEAMICK G S,
WX CTld, Jiig. TAREE, AR, Taidfi,
Wi, EHERIAIX 5 CE 7z,

INSORERD S, HEI CIRLER Y FFEPELET L D
OO, T 2 X O R IR 2 RO 2 B LA
T, ZERTHOFREMIC—ARICROENLXYNZANY ) I8 7
HYNHPEET LHEERGAT LI EDRHL P E ko7, HFEDOR
EMECER TS &, ROBEEBEIESVILEFRICY YTy -
INNTRER, ANV F X - F ) XS FEEEDIRL L. R
ET DO, YNANY ) FHFEORBBHENRELRD, S5
TIEVEENBITTALEZ LN,
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HETH(CBET 3 SMBOMEICHT BEYHfHER
TTBER

“REH GhRX - B45), oHEH GIRAR - BRMZ), SHH
F—ER GRX - BEIEHEE). K82 Rk - BRRZ)

I T, THICE D Z L o gbi, (B EHRZOH
WRE S EH IR L7z AFZE T, BB TFEICEFT 5 3200
WO BT DY O3 Ail & N a2 HET D ERE S 22
L. FEDOREIZOVTERT 4o

BWHEIZ10m O M %2 T v A AICEE L (EEE 4. BREE
39, fE#E 22 AK), #HHET S Imxlm ORI GE, B L HEE
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— W, HEFREE, AMAER. TEEC, pH) ##EL. A
AIEL BHEREE. KAL) OFEZ L2

NV kBT ok, AVRTEOMBUEE IS S L. FER
MAZE . W% T v ¥ 28K E LT GLMM TENT L. BLTF O R
B 0 () BERLCE, BHEREDA O ETHREL., i) ¥ —
EEd, EC, BKAHMIPEECTH L, (2 mEMEICIZ, VY —F=E,
fHAE T, AR H BB, SEEREE, pH O IEICREL, Q)4
KAl MBUHEI2IX, SEEARE, EC, W, KANDIEIL, fi
EE, )y —EE, pH, B@KHESAISREL Cwizds, EC L&
KHBORENLMBEH TRV H 72,

WIS, A & F R L OBtR% CCA THEHMLL. LLTF off%
()RR, BEEEORY A, L, EAHE, VY
—EESEE L. QRBETIE, BEEARE, EC. pH 0B
DRE L HE EAKBEED NS H 72,

VLB X0 i EofyssAi KO, (1) BEOREER I HE
BRNCHEE L, Q) FEROM ) 2 BB CRL 52 L8
TRENTz. WRHEDRAED 7201213, ZHE ORI (B2, A
WELOF ML KRAEE) S — ) ZHANATR L 72 LT, LERFE
EREXIT) T ENUETH S,
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SRR O | AL IS T DIk
* AR, RERE (GRIEK - B - &)

TR, I OR A - R REOK - Ba R &2, A
BB L BEARIC S S ST Y., SBEICE > THEA %
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WHBREE K AEOERS - WHICERL TR Z LW 27205, &
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Hbo I T, RIFGEIL. FEREMEERBREAERICIZED L) 2B
BEMOTTILLEE LTV LONEHRHR, EOER DKM A
ZEHMT 200, HEIZED LD BEVH LD E2HEID L S
EEHMET B,

FHREOBEN - BAENEL T, X <RS2 HHE O TR %
flil, WEBRBODIZTF RS E LZUTO L) ik E1T-
Too BRIV - WIBET/ANR A ¥ N R ERBICREL, £ TORKM
DOEAOH Y BB GbEoE. B L. B, ek
R HEOREE) 2@ FLTCLMBMIZ LY, KHOAE
NEDEHD SR HMENDL DhE R T2, FHSHHIC
L) BHED =y FOREE AT,

GLM DR S 7T A - ILIIERA - HERGR - e & e vo /e
WL E ATH, HDHVIIKIE»SDIE, EBOLE R DT
HWERSE A A CH . SHOFIEMESRIIRIN T B BB 1213 12
Lo THLENH LI Db ole TRSDHOEE,LL L, &
FED T AT MIHERT A2 EDSTEA, Ee D ATRKEW
ML dHorzo T2, =y FOIRICENR SN,

GLM O#ER. 7 FHIEHS 2ICEE LN S W OITk LT, 3
BRSO @A/ S, 13 &2 REHELKTE LT
WEITHD Il bhol, FMMIZE > THRENZERITEL S
LN 2 FOMRICKRERENDH D Enb, FOHIRT DR
SRR LMD TR E N D,

P1-043

KELZHEICHBFDEY TYU F SHEFMOMDIEERENT
R WREA B BEER), BE—E (EEEX - R BEER

£ 3+ 5 (Quercus mongolica) MILVEZENZEMIMR D FFE 44
WAECH Y, HEHALES, T 7R, ke s, |
RORMNO—HIZ5AG LT 5. A R L L 72 KSR C
X' T)FTEHRMPAD R, WHERPEELRHKRE 25T D
ZC, TEEREALT DMK ISR L, B3RO A
5O, WIRMA OME L BT T 5720, KREZEE IO i
1170 25 1370 mTE > T F 5, T #H N (Betula platyphylla)
BEEHEE Y TYF T, Favkr¥~IF I Y (Populus davidiana)
BEEMIZIS x 1I5m 70y b4 rFERE L, OSSR TE
(Braun-Blanquet 1964) |2 & 244 ¥ 4 7ML N & REE, AT,
W DME I & 2 8 %217 /2.

FORER, 1. 254 TOEEMKE & Polygonatum humile-Quercus
mongolica #KIZIES 2. I ANTIREY T F 7 OFERE
DEDLEENTFa vy F I VEEKRLIN L, MM
O L WHHIEEDL L. #3FE LT 5 E Y T - J O
# 60 4T, K12 DBH I 156ecm BLF 238w ;3. Favt oy
XTI IUMRTREKEF Y v TS AP D v 4 Tay b
4TI HNEERIET vy THME, EEAELATL, T2
2T HNORHEDS 18 20 & 36 {EDOFIPH T, Spiraca pubescens, Salix
pentandra MEAKEIZEFT LT 5.
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N7zo MHBEEEIA & L C 3G UKER AR K O G A R
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ENTOOBEERMP TS, HEEKREED, HEAK
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0.01)5
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Fwlt, Kyung-
mee LEE (BEChRK - {EYFER), RiEE (BEZTEK - £&)

HEOBN - k> HEOFEROMATLE - Bl E T
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DFBEOERIT X 2 BT T 2850 2 4 - HHEOF K%
Mt U7zo W R Bl Hs o0 SR Bk 12 fT o SR 19 7 etk 2 A T
R 2224 i A (Blaun-Blanquet, 1964) % 520 L. ¢k O RiHLAE
T RS % 0T L 720 B FEEMEEE ST ICIZ 0 2000 1 &
i (Numata, M., 1969,1970) % i L 72,

R > EEOFEEAI BRREDHER S Iz & AT ISR
HTE D EARIAG & L CURIRHERORED L 5127 N~ Sk,
a5 B X OB S, ALEKS & LTT I~y k&)
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T 1AET LTz, 2009 RS CTOAELFRIE N K< T558%.
IV TAT6%TH Y Fik - M OFEPE RO L - TH
N ARV 7N %nto~ﬁmﬁm& E TV % VT, 2009 4EER
HOEL /TR ISEER. FE - M OFI, RSB m A £
TOWEE, BIROWS, a7, 37 OFE S % HEIEROEER
. BIROBHEZE 5 > ¥ LR E LT, ITIE AIC 235X /-2
TV T A RAEHGRIRE AT 5 72 T ORI K=Y TUEERD?E <.
TR A £ TOMEEAVNE { BIRBEEAR & WIF EAFE
WEPo Tz —HLYY YT, FlVE . ITFHEIEVITZE
FEHE - M OEGTEEIE o7, EHIC Py Tldlfa~v—7 —
% HTREE A I & 5212 L7z 305 ik o 4k - fEfticowT. Bt
WL BB MA T TN ERE L AREDIRIT %17 - 720 Z DR 5.
[RERE ] 2SS T > & LR IR AIC R L7225, TR £
TOHEE] 2T TEERRITEIIC AIC 2L L o7ze Ih
5X0, BB X BARKROEDNRD LSOO, FEH S DK
WAL T nZ EAURIE S L7, Liimlv . BEIRE
WZEE LN Ry ey~ EE - BB oA MA@@%
AT E VS AN D LD, B X o THRE ;th Lk, b
B~ TR DAL DR T8 72 W etk DR Sz,

P1-060
BRBEECA >IN\ YNNI FEATFIN\ITFD

KDL - EE2HFHE

*OKEFEE—ER (BRIEK - Be - Eafls), RRE—
BiRER (RIEK - Bt - £aiF)

RIS AT T AL, B L WAEF RO B ICERL
fwét%z%ﬂ%ﬁ&&%ﬁﬂﬁﬁané KAz, EFIVEEY
A XFAFEFABOBAEFENT NG F (ONT s K
Bl L ARRED ST TT OPRILE L THOL L 2R £ 7
NFAF (47 F  EHESR) RIS, o ILEISE S A
b«»ﬁ%%ﬁﬂvmwifﬁﬁﬁ\%%#Kié:k%ﬁﬁtt
T E T T b, REEEFK 41X, 4 7EFPEFEREEOR L &%
WHEA P LA L CHEVWIE SRR ETEEEZ O L 2R L
Too & ICIERIRED 72 ) OEE (LMA) (IAESBEE ISR - THEINS
LEAAS R SNz )5, W DS CO AR OG0 ®e b2 )8
HoE»ERD, A7ﬂ/t47#®mﬁm@@wﬁﬁ s XNz, &
ZCARWIZEE . FEOMME O R S & R LR AR ICE H L
NS OEGEEICH s EREZPSPIZT A EE2HME L,
BIZ T b4 7Fou¥y FELEIROEG, Mm%
VERGC L ZRBEHHR Wﬁﬁﬁ\ﬁﬁﬁﬁﬁwfé%wﬁttoit\
U T A IVOERE IR\, BIEE OIS 5 IS % T L7z,

FOIESE, EEBEEZIN > TR & 3ERMRE A I 12k $
5:&Klofﬁﬁtg<&ofwtﬁ‘?%“@E%Mﬁ@bﬁ
WZEWIE R SN o720 REHBOE S IZEE IS U222’
%n&#otoit\ﬁﬁ%%tbmﬁ7mm74wéiﬂaﬂ/
EVHAT7F0E)PEEICE L EEIS L CAERBRME oINS
BoTnize 4 7FIFIEVIEIC y<®t“&%ﬁ%ﬁszt&
EZ B, BRI ORI R BEREOR W ATRIE S 7,

(5K - Bt - #8&3UE),

P1-057
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P1-061
JO0—FIVNERICBIFDITEI IRT 4 v IRE
FFRARIT. TEE (RA - £

70 L EOBERF O E Db VWIE Y 2 AT 4 v 7 R
. MRS A OB T OBIEFRB A HIE T A DICEE
LHHEE LTHIDN TV S, AEE T IV BIEWIC B T,
MR A Z A LDHMIHEIND & L QIZERBRE N — 2 %
NHENTWV 5, DNA O X FWVLSHIZZ YD = 2T 1 v 7 LD
—DOTH Y., BESMAFREEARICE > TEILT 5 —F T, Mg
RO TRINHEES: - K SNDHEI DL ENMONT DL, &
SR O G, A F VLD R & %% 2L LD, 2T
AL DRES, RCHEFRAE S B B Z QSN E > TE T2,

70— F VA, REWRENSO 7 O— Y EEIC X ekl
Wik (7 2y b)) ZAEEL, BENEKTHL Y =4y MIEEO
ML L72T 2y LRSS, I, ¥zt v MIILHPHIC
L3572, BHOEHGZEEOT Tld, H—oEsEFT O
B—RREICEBTLLEZONL, TOL) RIEWTIE, EFH
DN BRBEZEAANDMIGIZBNT, YT 1 v 7 BRI
TUED AT v A 7 RERPEELREEE R LTV LR E
Ve L LARDS, FAEMYIZEBIT S DNA X F VLD FEEE R 22 [H
AT S T,

Z 2 TARIIZETIE, DNA ¥ b ¥ VA D X F VIS S 5 — >
D & GRS 5 A OHI REES % v 72 AFLP #: (methylation-
sensitive amplified polymorphism) (2 & ) DNA * F VALEENT % 17
o7, WTFZEIZEYD 7a—-VlELRIT)a>ya Yy (Cardamine
leucantha) % X512, I Ay MN, Ay MNH, Y=y MNEHTO
AFMLEER L, G A FOERFLPN, S50, Bilish
TR D LTINS SN DOEENIOWTEEL 72,

P1-063
HIBARD NS ALFTOEGEHEERICRIETRE Lo
KRIDT A MK DT

EHTTE (RREF, SR (JEX - HIRERER)

5 A LTI, L AL D A AR O L&A AR
T, AXFCREELMEETH L. BREFOATIE L FHEHSELH
OFEERIHSHETH 5720, FEARROUE L EO7RE 2 A
RHEEHARD 5N T 5. B ORISR IR O BT B S
BB H D, L7zho T, HEER Yo Rk, T
GRS X O OHE L Vo R EEENERICRE CBET S
BN E ZORGREREMPET L BN REEARICREEYE5 25,
KIFZETIE 1) B OEHMARLEHIT S T A 2 F AR N 58
THDP? 2 HTALFOAEERIZBWCEMAPHEESE I X 28800
HINHIERIEAT 2> 2 3) AR - HSERRESE, AR XT A — 5 R
BHEMICH LT EUMARRE AR 2 B L 250 ? %
AT L7z, 3 5 FIHER - a A TR OBHRER 2 MA G bE 7
BREOREERZER L -ELRABRB LRy VB2 BZ o7
BONTH T ALFOELERINT X =5 F v, W ESEDES X
O — BN 7 ORERRE 15 OHERSIETE 2 B O S B C 8l L 72
IR ATYE TV ZRE L 2. ERITVIE T VIC L ) BRI
BU AR EZEH L2 2 A, BEERBOEE, o
HLETE REHREE TN T A LA X ONFEIREA R 5B 5 2T
T, AEHRPRE AR TIIEAETEEIMEIME T Lz, F72, bl
PGB & O R BUSIRNT I & 0 B oAk, R T
DICTREE D FHG-ZEDE OV AERATR Sz, AP IR 0 Hh 210 % 1
OWHEMRERIC L 2B TAEETH Y, ABRILTIEENLI 2R
DEWVEIETH LI EDRBENTZ. E512, ¥— KNV 7 OFfF
PEAsE < H3FROMR VR TIE, AFHRIC X 5 3O E AR
BINZEEL Z EARE SN,
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P1-062
J%)\AH*F Shorea maxwelliana OEGTFRENDE
RZE)

*IEAEG GUEK - £HIRIE), aul (EREMKEERRR)., ke
A, EFEFER GEMEHF), Norwati Muhammad, Soon Leong Lee
(RU—73M), BENEE GRAERDT)

T E N R AT 7 V7 B O TERBEBETH Y, T
SEPIC— B M OBRE & IS L C—FFISAEZ e 5 [—FFBfEH SR
MWALNDLIETOELTH D, T2 MPEHTH D720, Ki
IR ENTBY ., 79NN FHROBAIE L CEATY D, AT
e CTLEBARE A AT 2 EMIHEPMET 52 FH b P s TB
Do B e FARARERIC X 0 B RERAR RS T B 2 L TS
AL, et ATERL L REIBRE I NS,
WRIZHE T YT BT D 720121, B BRI AR D A 7
EOBERD T 5 NH FEARORKRAERIC LT T HEAHL T
LI EDVEBETH D,

ARHf7ETla~ L —J- & Pasoh HMIEEX A D 40ha 70 v 112
BB 7 7N FEEAKR S, maxwelliana B & L, FDOHEER
LR TRE) & A7 RAEIEFR AT 35T 2002 4F & 2005 AE IS
—FHHADPER SN TE Y, 7oy NNORIERIZENEN 54%,
TA%72 5 120 TNENO—FHAEREIIY > 7)) v 7 L7z EfE T %
1~A 2709554 MEETHETHITT A2 & T, BB RZ
%=L TORMI OIEASTEB) & Ll L 72,

fbd 7 & 87 R U AFEAYE S L TH Y SEI MR
AEE D 0% LTSS 72 BEEIAYZ T A TEH 7 — )V D A5 -2 B RE
E4E & B 067 L IFIZRAMES 5 72,

F 720 2005 4E T AR OAER 7 — V[ O #AZ 8953 AL I (X R-E
PEEED B B e A B AME D A S N5, 2002 4ETIEA S N h
2720

AREEFTIE, —FRLOBBOEREE A, LI HER i 2 7
&S maxwelliana DZEEAERIZ &) BT LI OWTELET 5,

P1-064
B EB SR DARATEDS I T BHEHE S EE

SR | ZAADMRZEER U TR
AR (FEK - B, EM Gtk - B), ARET. HBEX
(BILEEKX - BE)

Foy QTN R (L RN A e -7 AN B O o NP R G LR
Lo E (HFRERH) & MEEIC BT 5 2 RIELILIC X 2358
(HAEIE) 23d Do BTN S WIEMFEEE OB AL 2 D 72
B, INF CHEHBEDRIMEDEEZZOTFHMEINGL Z L D% 0o
Too EBHIZ, NS HEMFIEELHID S OMBEOMEE R ZUT 5
ZEHS, THIRRNER & RO IX B % FEEC L Tz, ARBFZE T,
T P8 ORRFED 5547 123§ 5 G Wi b DB E . LA 5 Ok
iR L. RIS & AR 2 R X L CREm L 72,

1999 4E 247 D N 7245 I AL RR O % BERH R O 4 bk 13 A4 (0.3-8
ha) OBAFED T — & 2N IZH 720 B OEHHAS5 x 5 m
DKWY 5, M3 L 7 ARk () 21 k) off (84 )
LA X5 A, MBEIXKEAREIN TS, HEBEED S - 72
BARFE N FAIZDWT, ZXW O HBEGEE ERERE T2 €
TFIVERESE L, N XHEE Lz e L CHEERIROADE
7 (NM). TiRERN R & i BB O AT EEL72ET L (SM).
HRRDR L L0 5 OWGEEEZBLZET )V (MM) %I L7z,

NM T IED R FDH - 720 SM TR E DOMFGERHD3H > 7275,
HREDREIZIFEAE D> MM TIZEOKGRIE L ETDAED
TR EA D 5720 TNHDFEFIE, NY FAIINE ey THE
MECA, FNIHBEBTHENBHEL L VLI LICLbDTH
5T LERRIET D, SHIT. MBHIEOBEOMLFTIZL T, HEE
SNDHBREOFFRRESIRELLEDD ) BT LIRENT,

Lt BHOME, BB A X7 5 AZOWTHRIT2177% > T
W ZET, MEBERDR & AR RS TN RS SR I T T
HEAMIH L T,
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P1-065
R7VITICHBIFBDNVFUDODMAMIFEDK D TR
TNfedh

*BROFAR THRPKRL, IWBEE (RXET - 8). Ying-Xiong Qiu,
Yihui Liu, Xin-shuai Qi (Zhejiang Univ.), Sea-Hyun Kim, Jingyu
Han (KFRD), #E#5 (RKAK - B2)

JEE SR R ZE B TR 7 Y T IR 3 0T 2 R 0 BT L %
MESETEL, EWI) RS RES N TV D, ARIFZECTIILE
AN FVIZEH L, BRI ORELE ), A 7 VRO
O A & S OBIERE R IE L 2Bl 5 2 T, LER
AL A RGE L7z,

SR IE TV HE DN TARRE O R T A 2 % L L 2o
BUEANY FOITHARYE, 68, dE & 3 I 5 WA
THIEHIRENT. KEEGHTH 2 RAOKINIZIE, BARYE L
B B O G A DRI R E (BB LA—HT, Y FlIcmsL
7o KB FAZHE D & ARG % 4SOV MRO S AT S .

AR S TN LI TS DO~ A 7 a7 I 4 NERL R
AL 7-RER, BAGE &R EOEMIZZNENRR L85 T 7 — v
BT ENHS I - 72 B TORAIEK - Mt 2 -
FHAGE T, MEICHEN 2 7 —vhs, deEicid X 0 R 72
T IUHGA LT SIS R E AR S e o 7o R E
Tld, FEBOHILN 7 — b S RE L 72850 77— VA5l i g2
A LT e BIEEER T H ARSI 7 — )b & R EREO 7
—VNRA LTz ORI LI A 22 % 8 UL, ki
(B L L7223y i L TRA L72 ARSI B EEE & b E 3R o & (5T
T = AT EBERIE LI o TSR B ISR Lo —F, WY Tl
ERICE > THAREPEICHUB SN2 EH#EESNS.

SRIOFEFRTIE, [ERER LGOSy — 12z, A

DYDY F ) OBEHERIZE 2 5 BRIV T ik
5.
P1-067

FTAZVDEFBEREICHII DRV IHBRBORE
*RRIHE, KIFF— (REFBERSH). TR E (ENX - LS

ZFAIVI, AIVBOZEATRT, RNFEHIZRBEL, B
BEERRL v YA RTE, MEEEIBEIC)APSNTRE, &S
20 ~ 40cm O FEIZHED 1~ TIE%E DT 575, BAERIERILM
A RNAKIEE L, A X (MEEORRERE - 5E) OKREVHE
R CRIAEREEDE DK EWEHAN D 5.

COFFAIVOHEMBEILTIE, TE =K H OGS
BINLTBY, YHIOBEIZILYFAILOMEY) A7 OBEA)
EIRENDLZ NS, ZOVHOEBENY 7 A I L OMEEEEIC
A Z 3B OV TG L 72

FEXIE, ¥ TAIVOHET LI AT IHROMSEMKET &,
FEARDP— IR SN ZBME T2 72, FAEXKAO Y A3 L
ZRER L, 2007 4EA 5 2009 4E T THMAED I A4 X (M EEDOIEES
HEEES) - BB L OEEEROREHO Y 7 X 2 BEOL
AL COMERBEDLSHERITHET VEIER L, AR
B#E (1) 1CM3 2T %11 -7z,

5 FAILVORMEIIZBIT A Y oBERE, BEWET OFE
X CEmrozz. T2, YHICLAEAEER, BEHEOEWAREMEK
TELEET DEADP RO LN, D720, YHDOERIZEL %
)& F AL OMEEREOZEILE LT, H R0 /N R
ADOMRY L BRI TAE L, & O3B &R A E VBB
TCHETH-72. 1, PSMET LBFMAE T & 121 % T H
57205, BBEHETTL D /NS ot

INHLOZENL, FTAIVLOMEHEE~D Y 1 OEBAEDE
ik BEEY, HELFABEORETHERLLEETH, 72
IVOMTAEREEFEEOTHRMEGIRST 22128, 1 2@Ebs
o, AR N RETIRICH B 2 EATRIE S LT
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P1-066

15 RO EZS KU TED SDREHKIEEIDE
ENFHE~B AL L BRAD I TOLLER

FMMEE, TAER CHAE—E (EEHA - BT - £6)

FIAE LTI RBE R Tld 2o WAEDY, B A G TIEIS A I IE LRI
PRAE L 72 2 & OIFIEE L. BAKX TORBMOAENFH K DO—D
LTI EN TV, 1855 FICHEICHLAFNI—hDA ¥ F
Y. FREEIEICX ) ELIADY . Bl Tld R b A sk
ENTHEY, ML - WTEOWNH 2O ORBEIIE OEREN L
WELL V. — T HERTHLHAD A ¥ F)IZDOWTOREL,
BHEOSOMBIRY LS N TV, 22T, A%, B
NS B4 K ZHWT, #E3% - #TEOW o
SHREN % JeATHFZE D T H o TERAICERIE L 720

RELHEZEBLUHTEARELRY . ARAHOKR Y M2
WH L ORZELGOMMAIEZ AN, Sem B & U8 25cm D% S 124H
ZIRATZ, Floo Ny L= (ERAEZ) 12X ) B L2 %
720 21 HE O3 MDY . BB L 72 F2E X RS
ZiflE L7z,

HWEEPSOFRBFIHOFMEB L OHA L EZEo0RIIx L.
WL oM, MEORS ., BRELEOFELY ZR L 35 E 7 )VE#
RefTho/zb A, BELHOGEED A% &L €T IVHNEITN,
B ALEL % s L 723 A0S, FAERE I Lz HF 2 CldoBm AL s
12X DI RSN o 725, M EZED S ORRETE L, WS
WL BEDEENHALNDL Z EDTRE SNz, LA L AR ERIE,
BB % S 2 WA T D 70790% & BEE T O 12 LB 125
MNolzs

PEXh, 2hltbHEO—FOREMEKIZIER, BABLTO A
¥ B OFRBEIHEEINIR N EEX 5N L, EETIEZ, 45 F)IZ
HELL BT 2REOFEIRRE SN TE LT ORI
DETIE. 4% FYONWERIGERS 3 #2560, EMICh:
) FAREIE D A THGE L 72/ R b LI v,

P1-068
BRIRASZZINZNFT VI Y v IV I DERE
BRIHEREREREBLIR * it RO (RREBLE)

NZNF Y~ v 7 X7 Paeonia obovata (&, dLH#FED & LI F
THML TV RS YROSHEETH L, I H A F R I
WL BMEADE S, BEEEOL Yy FY A MBI OHb#EEL v F
T =% 7 v 7Tk, MEGEHEEICIEE SN TWD,

TEZRMTHE R & Tl R 17 SF ISR 2 fZ 450 0 KARFL &)
LLTIREL. WLEL LIS, HTER, MWANORT 74 7.
B oM T, AEORELHIE LRAEEZIT2 > Tnd,
S5AEMOFEMEREE 2 ZIZHRET %,

SROFAE T, A 1) AFEEOMH, 2) LEBOMIH (1
BUEGAEL WA A, B, HAFOBRE) . 3) MHNOSMO
B, O3 Hax It R 572,

MR, 1) RSRE L7EREE BEA S8z ik E o
Bl Cofi LTBY . BRA i G328 A RA L2 RICAT
LW/, FTXRTOMEXIZBNCEH 7 0B L T8
D EEALDOTEXIZBNTHE, BELDIZESL TV, 2)
PSR B/ QN e N /N N 3= N L o =/ el S
A2 BB S & o 720 7272 LRFEHSLHEF KoMl b,
ORFERIIPFIIIT—E 0720 F 72 5 FEMOBERTED T 1 Tk
DHERFER L . HERFEFATY & AR REE 7V 2 /ER L
72e 2 A BUEDOY A A AE HIREBIE W 2 LAVR S, fEfk
BN L T SR RIE S Tz 3) BERRMITICIE MR Z &0
T2 rOEFTHROERDS D 720 TD) BLEAELEFTL VLD
X8y HTChH . TOTTHITAM, B, FEFHE o723k
RAEM?E - 72,
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P1-069

P1-069

BREHEMARERICHIT 2 ZEEAMRERR DE[LE
FEEES, OHEY B ok - )T

AR A OTFETERC B 1T 2 BEsi IR & wiof il BR o H k) i = 22
PEDFHI A H i & LT, ILRMESHT (RDA) & 7585 E55, Mk
HHMEEZ N RICIT DN T E 2, NS DORIE,. %< Dl
LD BT, Bl R & S IR O B AT E 2 7 5] & 1 -
TWAHIEHERLTEL, 2O L) REFIEEREL LTk, (1)
% OFOGAPERK E LT, BIEHIE L fofm Bl OB G s EE,
@ FITBREHRIRIC X > THOMAPIET 2HD 5, (ZITHEAHIROMRIZ
Lo THANRELFETCOALLFAET S, L) 2008 51K
WRHEL) D TN 200K EZHN L. FHERBEEIZBI
B BRI & BRI O 8 & X 0 % RS B 72002, diEE R
S NEIFIERR IS 127 OFRAER % 3% CTHIEFE 2 1T- 72, Boh
TiA T — & b HIc, e, REES % EOBRBER & Principal
coordinates of neighbor matrices %12 & ) A2 p% L 72 Z2 [ 22K % G HH
L LT, BELFEGRBED 200 L NV TEHHEHOESED
MR 1720 ZOMKE, HEL NV TR, BREERNOFSH
H70%. ZERIEN D5 HT20%. HIPARER 255 KH31%TH
5720 121% &\ ) ETIVEROZ5-31L, FBATIIZE &L 3 L <KL
T O FMOBEROES & L T BN H b, 20D
HNOBEFEFIHETEICRECRERY, —fleRTe, 7F /%Y &
VY TR ER O 539 31%, 22 ER O 5-RA 0% & BihE
WO EDSE T 2 — T, v~/ I VNTIEEEERO %SGR
3%, ZBMEHOEGHEH 10% & 22RO ED Ll > T/, 4
BOMITIZE Y, SNSME A OO G DI EEDS, 4 X
SRR, FLE Vo ZIRE D S T EED &) A EBGEET o

P1-071

BlLUoSWSHICBEEN DY I Y (Dicentra
peregrina (Rudolphi) Makino) DE{AEDiEin

8 HES (AIIEALEARERZYY—), S488T (A/IRALEA

RELYY—) WELZ (PILAAVTILE Y #5), 8RR (REA),
MRERER (BROFEPEFHEFR), KE— (AllIRbREynss

a2~ 7% (Dicentra peregrine (Rudolphi) Makino) (7 V&) &,
WIRYT, AnFvyh, TREINEREHAT SE0, HET
bR R B, KEFEILRL L), RN CEFIL, BB - &
T, Arf, LT NVTARE) 5L T E SN, H
1 (B 2702 m) TEGAMLTWARWE ENTWS, LA LAEAD,
EBRIIEEILTL a~ 7 P 0AEFTRERINTEBY, FbdHAE
DHDTIEAR L, 1973 ETAIZERTTOUHEEITFR O 7 ) — T HHHi
FHL-OOPHEH, WL RTHLEZE2H6NTWwD, HILE
SLARNEAN, MR, B, BiLo 4B F 2055 HRART, B
I THE R I Ok L WERBIRERIX IR E SN T D, L
Lads s, Lo JIRAREBIZ IR DA ot ORI B L To
BB Do 727203~ 7 ORI S BB TE L o/zb L

INF COHMPAEOME, T~ 7 13 LE AR E
RN TEIRERRSNTVE. 209 b b AEESE CEE
HE L A v 7 FER RO 2~ 7 F QKBS WT 1993 4,
2001 4E, 2009 4E (A AR A 2 920 L 72, # OFEF, 1993 4R 121 BIAE
JEBAfE D DT 103 K72 5 72 b D75, 2001 4 12IXBAAE, FERIAE
Frdh T 1780 #k (1993 4 1L 17.3 %), 2009 4E 121X BAE, FEBIAE
¥ed T 4929 ¥k (1993 4E1 479 1) & KIEIZHIN L 22 FHH 0 5
o7z £ 72, 2001 4E121E 146 fEK, 2009 4E12 13 132 ik g2
AEATEFR S, R S bk & FE TGS X o TS BN &
HTwibEEZLNT
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P1-070
FEHMERIAR TS DY T IT DM T HEREROEE
EEINHER

fIR=F, FBLOD, FEHEES, *ACRERE (KRX - i)

VFEATVIIREEOL Yy N F—% 7y 7 TIREMBGERE -
D W B R T, F O MEE I EAHE <0 K B 2L
SNFERICHEE SN D BELLTT, WhWwAFEKERTH L, ¥
FaATVIEEVIFREN 0012, £ DK EB OB, S
RSN AEBRIEE R T e/ I N TwD, Lzh - T3
RBEHBIER L, BRSBTS ST a7 ORI
S TEERBEZRLL T2 WEEDSD 5, RifFeo HIIE, &
FaA7 ORI OMENIEREZPAS 2T 5 L &b I1o, iR
AR R RN ER R LIS RIFTHE LT A2 Th D,

A ZAT - 72O RILhE O Y Fa 7 I TH o 1999 47
210 7ROy Fa 7y RicB W<, EFT L8 13m o4 T
DY TFATIOBREFRE L CWEBEEZIE L2, SO H
FEHETHA LTV ASA IR FA—oEEIC 8T 25 L L Citst
L7ze 86TV TaTIMNICHEXZRE L. TEXHNICEETT
Ly Fa7 v PANOBEERRE LTy F a7y LR DNAETHRA
ZAT o 770 2R M 2001 4F 12 1999 4F AT 0 LB RAE 2 . M
EEERRE L. TOB. IHIMA®RDH 5541213, BEE R
FEL. MmEEEE L7z,

VI a7y LA ORI O E R L 2ok, R
BARIEY Ta TS, B0 G 7Ta 7 v Mh o
722 lnS, Va7 VMBI R THF R OB L AUR
BE Nz 737 O HBMEE L EHBREROGO AR L KRR
2R LR, HREROBRII RN, HERIBV &
BHSPIC 5720 Lzh> Ty B3I L W BB 2 T4 2
Lk, VT TNk o THUBE & 5559 5 ) 2 THERIZ LTS
5T EAURIE E NI,

P1-072
B EICHIF2/EEEEDEE S IFFDEE)
KA K (REUK - #bfh)

SIS 0 W B P PR TR IS A S O B T 5 12
L b6T, TNETHENIIRFA SINEZ Lol Ih
WEEAC & 0 R & &I D B D N TR R O # 5% % R
BT LI EDNTEL o722 TH b, AWFIETIX, GPS &
GIS # A\ CilE, BATE & 12 lkm Z R 5 KZEM A 7 — L TOif
A A O R RTS8 % AT L 72

BV O L RIS & AR TR R S AEEE S o AR R HEE L
7oo IHKRGIEEITV, T TEOGEE 2R L 72, HIPHEE
EIRNTS 57280 10m A v ¥ 2 @K % £ 12 GIS % > THIARIE
PE LTz & BB BN ORES (sandblasting) &, ML &2 &
(Salt spray) & O Z2[H] 434 % JH 44 L 72 Sandblasting & (i RO
OHP ¥ — PSR IC X D ANERILT 2B 2 FIH L CREL 720 &
OFER, Sandblasting &= (M P05 OB, VEHITH L, AEE
I LB 2 I EARYIAFAE S 5 T CHRWEIAA D > 720

LROT— & R L CHRERA O 54 & W - ke - Ribe &
L DOBAREINT L7z T R Y DN IZ IR TR DR
LTBY, auRYAFRr BT NY R EDE SIS AL <
WIS S IR TE W L, R EFHLPE L T2,
KREETIEINS OFRIZOWTHAT 5,
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P1-073
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B EOBERIZE ) AELSLIHR Y R UMES  2006). TTAT.
L BN A L3RR ) . HTHEER o [HmAE] OB TS
HY. EHICA VAR L2 ) RTV, EOEMII BT 25
R BRTHAHEBEICE D DIRVEZEA ML AR5 2 55
HWEZoTwdEFRSN, HEE o B LRERIDEREE 15T 2
KEBBERE LD EEZOND, RIEETIE, MTREIZD 5 EHK
22T 2007-2009 4 EE L BTN B £ OV IR OREETTIIC B W
T WAHLER L0 & TRAEZ TV, FICEBICB T 2E0RA
BARAE L WA A P LA L BRI LR R A WIS 5, OB b
L ZADHEEIR. RELERMRILEZIET 2 2 LI 0 iRw,
V) M OMEREE T — Y u =T AT R o T FO
MER AL BRI & T S kR E B ICEIRLTHE D .
AR O BN L O BRGIZEEA b L A% 20 THRABGRE D
Bl o TWB I WG h otz —H. BN HIEII L Ty
R AT B BGHEE S KIEIC AT 2 03000, Y
B E I O LR R RE R K E (o L TREMD D B
ZEDPHL MR o7,
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LEEDY 1 — MR SHTEHAGRRE~S 1— MY
RBREEEKEEI M T 20D ? ~

* SR (MEABRRE)

TR BERARI NI R 2 M AEAE S 2 25, Jea i s m AR o 4
5 BRI E o TEERKRE 2323720, HEST 28 THE
BAE I D% { DR THE 2 b T & 72, BRI 06 E B
PRIZEE AR, R, ¥ a— Mo OERE A & o LB
BEWENMEIEE L THESN L, HERifkd 7720 LEREITL
HIKBEN DT RE IR IE & L CIRFEIC L SO LD, HED
EREMME # £ BICANS NS 2 L3, AR TIREAR - AR
ETELE - WRIRES 7 O SABORE FHIE LT, BRENTEE
ZRLAAATHEL 720

FAR1L 2007 4F & 2008 4ED 9 HDHERHIZHB I % o 720 HEEBD
A iR AEE 2 1000 4 mol/m%/s. H#i 1 m TO H i KEEAD
#7140 1 mol/m%/s TH - 72728, FwEAY 1000 u mol/m*/s( HHZMH:)
&40 u mol/m%/s D & & (BE4eft) DA E % L1-6400 & v C
WHsE L7z

R & & BEMIRE & 72 1) oA Bl B 1 3% S <A BT 1
WENEARBHD F AT Do 7205, A ClEmA - RARICEDT A S
Npoizce LMD 2N OFE B L FRE - HIEE L ICEARE
OF D Ero7e IV a— b1 EKD) OREHGEETIZZE
OEANE X Y B R o 72,

—HCH Mo & &, ERifd 720 LA BGHE I I A S
Lol WIS LIEYa— 1 ARSZ) ONEHE
FERASM: L OB A SN2 ¥ a— bEDH2D OIEAHIE
BRI T A - RARICEVIZA SN Do 7205, FikIZ A~
THEREDIT) 250 R TEBERICHRTEADIZ ) PE2 - 72,

NS DORERDS, BRI B S IR L LA E D
KELBDEEZ L > THBY . ARBHIZERICHRBSRE T civg o
A MBI OREHNEDEL R L BEE L2 L b ol

P1-132

Tl [N DRt b IR D RFEA
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P1-133
TV /FRVFFOH AN
* LRE, FEAR RESIE QS AULE GRRRFHL)

KREFZNA T~ AR L LT, Ll TIid, Y - Fh5%
HENTWwD, YFFid, i LANED CTHMREDR L #3EIc
L OFETLRDVENLCHD L VI B#IDH 5, L) EEOER
72X XEE - 20— 0o, K A b TORRHMOME., &
B I I DRI SR D SN T B, AIFZETIE. T TOWF%E
&Y. JREEEICHE LB CREESHIFES L =) F A FF
RN, F OB ASCHEEE D & BRI O 5 % 3o 7o (R
MWHECdH B v F F O T AZHHFEZ, FHORFFICE LT, bl
BIZIELS A LE UL BRMIMETH 52 T 5 v N BRI
IAXFTGERRLZEPTFHMEND,

HEICIE, TV F XX FF10 70— v s IEN . 3§ LI,
%o u— v OBER D 5 20cm O & TR S v, WIS HER S
Nz —HREER O— Vi, BIROBE. 7 AZEEE~OW)
RAEFRD 2012, FERhPEME (2235 T 300kg/ha & 100kg/ha)
JEACALER & AL CF C O N7z FFFICAET SE2T T 5 2N,
3 A F T FEAM & A O R AT - 72,

IV XXX FFIL0 70— ORI OMAEBEE L, Koy
O—3Enr7ua—rn63% L iEs 2200, Bnwra—rofl
X, SXFT5. VIHIUNERRBETH e SAFT, VIV
WERRT, =V F XY FFONERAES (Vemax, Jmax) (&,
BICKEL ol TV FIXYFFIR, KERTILI V52 %
VAR, SO EIE, TV F AN FEDN, BEEADEKN
LV IT—vary, BUuAERERELRRHOL VI HREET BV, £
DA S N7 K BEROBEOREOKBREED, TV F IV FF
DOEVEERZHERT 2201203, BB IS 5 50T
THFE L 2 WD B 2 L AVRIB ST,

P1-135
Growth responses to soil water stress of
some Poaceae species grown in desertificated

grassland in North-East Asia.

*Ito S. (NIES) , Zou C.J. (NIES, ECNU) , Sasakawa H. (NIES) ,
Xu Z.Z. (NIES, IBCAS) , Chen L.J. (NIES, IAECAS) . Zheng
Y.R. (NIES, IBCAS) , Jamsran U. (MSUA) , Tsuji W. (ALRC
Tottori-U.) , Shimizu H. (NIES)

The most effective way for desertification combating and
ecological restoration is the vegetation rehabilitation. However, we
have less knowledge on the growth of key plant species such as
Poaceae species grown in desertificated grassland in North-East
Asia. In the present study, we investigated the growth responses
to water stress and other environmental factors of 6 species such
as Achnatherum splendens, Agropyron cristatum (ecotypes of
China and Mongolia), Cleistogenes squarrosa, Clinelymus dahuricus,
Leymus chinensis, Stipa krylovii. The growth decreased as water
stress increased in all species, while the depression degree differed
among species. The RGR of C. dahuricus and S. krylovii decreased
remarkably by water stress, due to a decrease in NAR. The
SLA decreased with increasing in water stress, especially in A.
splendens, which suggested an increase in leaf thickness. Many
species except for A. splendens and C. dahuricus distributed more
assimilate to root observed as an increase in root/shoot ratio water
deficient condition. These might be adaptive characteristics for
plants to survive in arid/semi-arid region where water deficient
occurred frequently.
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Development of a functional-structural growth
model of the plant grown in desertificated
regions using L-system

Sasakawa H. (NIES), Yagasaki Y. (NIES, NIAES), Ito S. (NIES),
Xu Z.Z. (NIES, IBCAS), Zou C.J. (NIES, ECNU), Chen L.J. (NIES,
IAECAS), Zheng Y.R. (NIES, IBCAS), Tsuji W. (ALRC Tottori-U.),
Shimizu H.(NIES)

Desertification is one of the most serious ecological/
environmental problems in arid/semi-arid region. However, we
have less knowledge on the growth of key plant species grown in
desertificated area. In the present researches, we aim to clarify
morphological and eco-physiological characteristics of some key
species by environment-controlled growth experiments and to
develop an individual-based “functional-structural growth model”
of each species which responds to environmental changes usung
“Lindenmayer system (L-system)” . Basic structure units of each
plant were analyzed using real plants cultivated under normal
environmental condition, collecting above/below-ground plant
parameters such as stem length, number of leaves, root length,
angle of rooting direction, etc. Then we tested a performance of
the model, and confirmed that our model has a potential to simulate
3-D above/below-ground growth of species grown in arid/semi-arid
region. We developed models of Artemisia halodendron, Caragana
microphylla and Cleistogenes squarrosa not only under normal
condition but also under water stressed condition.

P1-136
BRFRIC 81 3 B LR AL DA FI AR R OB IK
it

*EHER, ARE, RILES (JEX - RIERE)

MAERL T RE Ly & 2K - TS 2 A AROERKERMCTH Y .
FETABE O LR DO FRER L PEVE I SR E A HET 5o BRI
EHREICE D 2o TIERIKET 2 720, MiEEROHERS R Y%
Vo TPEREHSIE. FEREHOHETMER TOERSENY ~
RLE - ZOREIBEREICELL., BEREICHFTTLZLE
BB 202 L7ze $7e 2 BRI T O THELSE O BERE R 181t C D /K F
RN % SPI 9 5 120, e A B EE & 5 322 5 R AR L % {4 1
ZNZif-> CTEBLT 2 LENRD 5o WEEEE VA TIRBHEA
DIREEDS R 2 B & W) G HEED & e BRG]
HEINTWD, L L, FPTESEEZR- 27EiE % <, ML
FAERIIEON TRV, T2, EORELEE L BIreds <.,
MAERCOWE S & AFEREE DO $/XF A= ZHITETW
R\,

Z 2T JEHIR O 2 WIREE T OB T O KFIHEDE & H3EO A
B FE DR E AR 2 S B 72010, T oA - BT %2175 720
2008 4F 7 ~ 8 FZ ALl K /NI 7e Rk 12 B T AR &
NTO L WIFTCAEE T 2 E LS 71 (1 ~ 23 m) R, TH
WIED RN AR, BRI D 72 ) oEHREE, RAOLE
BRI B X OEREE (LMA) 28158 L7z KFARIE &OLEREE O
W E RN D — et % 5§ 5 7200, FRTHLEER Sy & s % £+
LB XET VRS L7, BEKENR LMA Ok, 7%
MO LW ET, FTLEEGROEAEZ /AL TR
KA BREZ B 7z, BEREICE %> TRERERMALIE
AR L. BHEOREVAKFMBET TLMA OK X WIESEE S NS
CEERELZ, NSO RIFILHECHBELTEY ., KEICED
7 9 BORRERY BB B DK DB IS R IB S TH DL LS
25D
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EMBI X X FOHIEQOEZMFHICH T DEE R
*HREVEE, B PR (BEM, FHEER GRiAEK
FRRRFMERED)

Wi OB SRR Z HERF T 51218, Ba bz asy 4 7T
PRI LZWVWE)EEPLETH L. HE, L LFEOWEICE
WTKEOERMMET DN ENTVEH, TNED% L IZHE
ETho720), HDVIZENETH > THEEDET»HRINS
72HDTHo720TH0, TNHIZOVWTITIAF A THPFEEL T
LMNEEN TR, AT, FERRLHEY & L CORMAEA
TWVDHAAFIZOWT, N TN IC] 3 2 EF K
AL, T35 A4 TOFEIZOW TR L7z,

PERE, dbls S dbigd) pE. R IT (bifeiE) EO A A FHET
. W1 20g WL 2 50mL BEY = — VR y ML, 1 ¥
2 N—=FHNIZT35 HE25C CAF &8 72 i, KpH Tho
ARERETE 7 2 Y EIZC L (EWRERET) BLOZITHK
(CaC03), 1) » (H3PO4), &% (KNO3) % #EIMAZ 7 D% v,

B3IATDAAFIE, WINLHIKE ) YOS HmML 72X T
ROSVIBRERZR Lz, 2OohTHPEEZ, R EVIZEE
BERL, WHEFTEEIRLENZ EDRW Loz T2,
PEREL Y 2RI L CHIUTHIKEINC X 28R E ORI s
BT Aho7 (ANOVA, 5%). UL ESEEO MR X, AKX HH
MILE L) HMLIEX & O THE 2 ZIZFEO btk 0o 7275,
HIKE) YO & HmMT 5 L 3HOHEBIIE VIR ERZ R L
72, PEOKREP S, DIEOLFEFFEICT 2 22X 0L Kb
BHEWH TR > THBY, AAFIZITIAZA THBELTVDL LD
LEZONT LIz oT, AAXFEALWMICKERE S EL L.
Babras A4 THELTRMEIEZ Y, BIEHEHEICH L TE
WG 2 DUREEATRIE S 7z,

P1-139
48 - ERABRND A SZRAVCERLERMD T £/
OY—8%R

*HREERR (K - bAEYWE FSC), R (EEW), AeE
HA % bk - dbA4EYE FSC)

FHERRO T 2 /0y — %5 NER» SIS 2 ke Wy
%72 DOIEBENIZE L LTy ABIOTHL - TR XA T2 X BETEIL
WRHROE=51) v T EITo 72,

Jb il R N ZEAR O P ZE IR ZEMAR (B R R 20m) 128
W, W E3BsmMES L — v EEPSEIRL VA E OG5 2T
rHWCEERHHEEE L., —HFCEMIC6HE (795, 1%
YHIF, AFNKIYA V2, VI )Fr I, I XF5, YYEIY)
OMBEIE L OEOHEHKE & ORBEOREX 1T 720 L7250
Seh A FiE, & (500 ~ 600nm). 7 (600 ~ 800nm). ITARAF (700
~1000nm) IZI&EE SO, RWFZETIX, AIRL ¥ XOfITHIZ I T
—EREBLIATANYY YO E TGN EERT 5 2 &
T, APEE SR ES e L CRICREER L 720 KA/ ASD L
POBEOY 7 vV T E 0GR EEFE L, Thr b L IE
ORiAETERE (NDVI : Normalized Difference Vegetation Index 7 &)
EHR AR L 720 R SRECIREMEORB AR S Y — v L o R
TEREH . T (3%) R EEMIIOMISEBIC O W TR A 7o 72 &
A, RETRINO R S5 L 72 NDVI L, B o R 3Ee
B OREWE BB I L Twd, —EofETiE, %
FEDORIAIAH & NDVI OB IC 2RO 5N 2D L) %
TEREHER & EOREE - mERS L OMREE L T WH - Tk
WNARATDRA) » hRLTAY v b, FELEHO 72 /0y —E=
Z) T BIT B Y T OENEICOWTIRE T 5,
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Early diagnosis of pine wilt disease with

Agricultural Digital Camera

Kim, Y.S. (Sundo soft) , Lee, W.K. (Korea Univ.) , Jung,
S.E. (Sundo soft) , *Kwon, T.H. (Korea Univ.) , Kim, J.B. (Korea
Forest Research Ins.)

For pine wilt disease, cutting and fumigation treatment is a
general process for infected trees. But time for withering to death
after symptoms shown is too short to deter. So techniques for
detecting the disease before it spread out are needed. This study
shows how Normalized Difference Vegetation Index and Detection
Index which is percentage of differences compared to former and
latter VI values are suitable for early detection of pine wilt disease
and possibility of indexing tree's health. In the areas where pine wilt
disease are spread out seriously, images were taken with normal
digital camera and CMOS sensor mounted Agricultural Digital
Camera to sensing NDVI, in 9 regions, 8 times. After calibration
of images, target certainly dead trees in November images and
tracking target trees by inverse time series. After tracking of
target trees in normal image, same trees are found in NIR images
and observed change of vitality of trees. After that, calculated the
NDVT values of those trees, and then drew DIs. When DI values
are big, it means vitality of tree is lower and lower with time. So
when trees show beyond of specific DI value, we doubt the trees
getting die for some reasons and inspect those trees, and then treat
infected trees in an early stage.

P1-140
ENOBHBETICH I 2REVESE HEROHS
ELIELTBDH ?

AHAE, SEFEM GRA - k- E - BXEYER)

Tl e 3 R B KO EOERREEZ TN 2WESRET VIS
L0, HEIEESEERE T ICB VT, REREXRALT 5720121
DEEE LR TH I EHPIREES NI,

HEP I Z B N7 BRI IS A DS ORE 2 THIC 2L S &, N
FRAETHEIICHELTWE EEZ 5N L, FICH R #T
T, - REERELMICS LTRE S L., o E#E
ErPET A ERERE L b, MK EOFPLERFETICB VT, Y
DMDOE G A7 7 ZBERIE, AR & AR F T w1128
BEANTVDLH, INFETOMPUL, [IERET CINEL RO A
W DN ZTHET A0 EOEH G L CTROEE TS 3],
LR BICE EF D BRI TN T W o 7o,

Z 2T HEORR S OL- R O E B (% - ua -
B - M) R ALAA DR M ER T TV EMEY . ol
SEE TV E G TIGE R SE AR, EOSERREEZ FIIL 72,

A FZTARREEDY 7T, Mo hTFefnizRy hEE
& AHEERERIE T E I L2 SNOOFERNS, BEERET
LERICESLBRE T ICB VT L, MoOWmES R AT 5 ER L
L COREEOEEMEATRIE SN,
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ML /\O—Z DR SHBIAEADTIEMIC 53 BHE

*AHEEE 1, BKET 2, BFE 1, Allijan Maimaiti1, [Luf#Ef2 (1
BARK - B, 2 &K - &2l

Sz 5 35 C UL BE b B AR S U 7 IS K AR OREDSELT LT
B, TEOBLLTRWEMDIEKL T, F7-TEoEEL)
A G ME L 2o TV A HIR IR L TB Y . fALIHENIC & 2478
FROBENRD SN T D, Lo LR C oMK O HFE L IZK
L HIRIEEROMN EPKELFEL 2o Tnb, £ TRIFAET
A L ARBET CORAGAROM E2 Hig L. BOKERISHINE
R 5 v 8 B Rl d 2SO N D F Loa— 2% 2
LIk o THARICTIHESE A 535 2 LA REP AL 1T 5 720

FEEIEHREAESICB T EFEEREELL I EOBE
EWZHWH NS AF F Y X (Elacagnus oxycarpa) & H v 72,
50% Hoagland i & Hl \ 72 K BFEES 12 X > TAFF Y AWK E F K
L. bLoO— A (0 M, 005 M, 01 M, 02 M, 03 M) 2
HEMRZZFEL T e = 2 A 1T - /2, Z D% NaCl( i 0
M, 0.3 M) %l z 72 50% Hoagland W (Z Wi A =8 LI 2. 1 BERHRE
%L 7o NaCl L O T . WK% 50% Hoagland W2 P EEFE
LEAMESHRST 2 50% 2 BMEBIE L7, EFRHM 8L iR
OREARE, R BIE. HEREE, UERBORE R R L. EFET
P B A e L7,

ZORER, WA PV AEGEZFICHER LMK Td bLo—
AMLFREE ORI AR VR E G E B L Tz, L
LA NV ARG Z X TlE b Lo — 22X 23ED LB
- BEERT IR AR S AL, AUEEEIC L > CEIE R sz b
Lt — 23502 X 2 W AROTEE O M) _EAH§ERE S L7z,

P1-143
FERD 51182 L (CH(F 71 HHh XS DEDHAENZI L

IR (RBARE - DALY, MEES REX - 0AEY). IR
E (REX - JHALEY)

DHRPNNTRIZIERE L VO BIRPBE SN L6V D5, * 7
FClE, BHWTa— POREFBME EFRORM L2y 2 — b
DIETEWHO PR R 2WENBE NS, L, TAIH AT
Tld. MIRICHET 23 mrOE TR S A2 BREZEN RS
L5500, ¥V5 0L HIARREIBISE SNk v, KW TIE.
HED SHEE DT A 7 H X5 OREDIREN - BRI Z -~
FIGIENE L A EME L OBBREWOPICT LI L2 HE L,

TR RIL, BRI R &N HET AT AN N AT & LTz,
BRICE D% EOREMNEL AL 20, Hir B S (6em ~
1110cm) 75 ZEX I L 720 EOHFEH RS E & LT, HEikk
gChl/ ecm?), 7wmaua 7 4 )Vablt, #ZEEES (mg). LMA (mg/
cm?) HERALRO SR, DR S (mm) , MRS OE S (mm).
MR OE S (mm), & L CEEMBOES (mm) %HlEB L
ORI L7z TEORREUL, 2008 4E 10 A 25 11 A, 2009 4 10 A 12
15720 2009 FEICEREL L 723033 _C, BB AT 720 2 — b
PHEL 720

FEALDOEOREMIE, DS DESIZLzh - THERAIZE
LL7z0 74N H XTI OED R, FEORFEE % X553 2 I
BEROD D BFIEETIE R L BRSBTS 2HRTH - 72,
F 72 RIS E AN < R B O N T BRI 2 7R L 72 S (3
DFEE, yaa 74 )va/bll) EF) TRVEDRM GEmRE.,
LR ZFFFIR L7720 SRS DORERIZOWT, BRI
BB XN B AE BT DT A DI AT OEFE L OBBRIZONT
BTz,
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WBW\Wa75 [TifEE]
FETE, REEH (X B

TN 2 N2 NGB, FLERBE CAM R W 5, F 72,
HoOmTLH2RIEDOUMIEN S D, & 5HEEIZB VT, i)
ERGT HDICEE LA - WREMEEICHE L TE%  oErd
Bo HFICEEWERBECIX, T4, MEI Y DPBEIPER SRS L W)
B R TR TH 50 &2 TlE, M ER (RGR) IZIZE DR
L ZADHBECEETIIAFICAMSE L2611 ) 20 LT,
B4R B A2 B 3 2 4 MEASE H ST b, AR b D1 LMA(
BEOMMEN) OFE, SLA D) THbH, Ll 2o bk
B ZHIE L 72 FEH T RGR % LMA O R/INEARIESTHRIZ & » TR
DHAELHY . WEZ (RN OF—m2BFIE R SN TOR vy,
F720 L O TIEEN RIS 2 SNLOARTH Y, &
DR R R EAF TG 2 2R R & B = AT L 22l fs e <4
tﬁ:bxo

KIFeTldd 2 TRGRICHZ LIEY ., LAY - R
RGR 252 DR % AT L 720 BEWIRBEIC B 1T 2 Al O ks % H AR
T2DI21E. RGRIFH F ) BWRETIEZ w2 b Litev, Lo L
WEREEFO ML= FF 72 TEFICELZVEDL LV, FlzIE
IR TIE, FREDO LMA Th., BIEOBRESRITESETE VDS,
HEEARIZIED 2 D IHEEZ 20D b Wb, BB aREd &0
729 2T, ARSI NP TOMPORFIRNE IZ-> &) &85
NEPZEEZT,

ZIZT. RGRICWE R 529 2L &2, TNOHHRGR IZE:
ZBMPEEREE L7z ORI REMD® %2 5 L &, RGR &R A1L
KDL Y MIEIBALTEEALI D 72, HHBEEICH
L7280ty FA%E ) BB BNz, RGRIZE ) ZLT 572
59 o Bty N EBEOHYORFEE B S/ L L &9 7259 D

SRIOFEFIIEAME S NARFIZT ER v, UL, oLk
LTHBET CALNAMMOREREZEFET L2 Ml b7
590
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BOBEERBAN XL REHELTHLBNG
WE

*ELELM—ER, SBIER RK - b2 - BXEYER)

fe o CHEAL L 72 WSS I E R R 2 R 2 RFE T 5 -0 10K & 7
F 7 I TEG, ZELRFZOWIUILAILE VIR TE 2/ 2R
KRELKGFL T D, 202D, EONIKIENIRED 7 F27 5.
TR IR A R EEICREKEL TS &
BbOIWAETH 5,

A TIE Y 27 9 (Commelina communis) % HVy, FERZ % #HE
L 7232 DI RFEHOR BE L S SOt A BOREE 2 5 L A5 32 & M L 72,
MJRT (#9003 m/s) Tld. FEDEKIZ & ARG DZETIC X A
BWHEE Y LD, REEREELEPENLTHILT 52 &2 A
B LEl T 7o ZEWORE I 2R & FIHE L T H I LA LT, AdLaS
BV 72 IR O ZEHOH B & HERE L Cun /oo B MEE b R OF kI
LR, KILE AT D 2 LIS X B I LR R OHEIT/)
S, BABGEE AR OR S U2 X 208 MAEN KRG L
TWh I EAIRIBENT,

JEGEAS A (£ 25 m/s) FREE & FIHE L 7252 0 ZEHOs B2 134
BEOFEHAE T RKE L LAY 2~3f%). FEEIMELTLE -7
LA L. REZHEEL7-EOREAMIICKEZHTT 2 L. FEAM
JAlZAKZIZ L&, alLd 2L olze MBS %0 T3
Ll FERMBIZMEEZRINL, Al TLEo7e 2O ERH,
TR ER L H Y T2 5% EOBUREDRIZE DI, KD
F L WHEEIC R 5 TV D T EATRIE S 7z, BUKMED EAR A %
DEEEIBGET L7z,

ARFZE Tl ERMBORB?KICRQNTES T, MET Tlddk
B L TCORBMERITLZENTEL I L, Z L TRALAB®E
BEEREEZHEEL THEDLT, LED LIZAILOBRE LT LY
DEILE T ICHC eI FZE OB ICLETH B Z L &R
[/f:o
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HER - IS £ B BMLRE L NETORE - BRA
(5 BIDEBFAIE & 31 B EPRK OBRAIA L DI

ERETILORSE

*IB8 £ E %= (Landcare Research) , Jerome Ogee (EPHYSE,
INRA) , John E. Hunt (Landcare Research) , Margaret M.
Barbour (Landcare Research)

ARERN O ZEAL R B OB R LR ARILIE, AERAOK
RIRFOBEEZTARDLI2ODFR Y —VTHDH I ENRIBENT
W5, HMATEAET 2 EREAPNIZ BV CIEEEN O K OB FE R A7k
MREAF OKR ALK FOBEFAMARII R EEE 52 Tw5
72002, EROKDOBERVAALDOLEE 2R 2 ENEETH S,
HAEHW LN TV L EENOKOEFZZEFNVARLOTUE T IV TIE
EHKELZHELTVLIONITEAETH L, L Lads, &
BEOBHMEIC £ 2 E BHEHETICBVTERIREICR S Z L I3HT
HY., FEEEIRELZTFUT ZEFTVALEL SALTWE, 22T,
FTEARMFE TIHFEBRZENICB W CHERBEODH - 72 PBEA L — 5 —
LIER DT AT A MG DY, MO LKA EHAYT5
TR LKA DR ERMAR L OEIAZE) (5 HAL) % FFH
ETHFEEMIE L7 BT ERMYORL LM% = D2DF ¥ N
— AL EDER % . BREMER R OWEHE L B MR I & A
fbee&cdflary sy v A, WEaryy 7y v AL ITUEK - 2%
BUC B2 bR E - KEROREFRNELOSNEE=Y —
7oo BUEMIDNL TV D ETIVE RIFZE TS L/2E T & EilllfE %
WL 728 2 A, HENIZBITAKDOIERE Z NI X B KOERZ F
KRGOV TORBE ESIZETFIVICHAALZ ETET VO
2 05 2 LT TH 5,
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EHFMERIBEC ST 35 FRIEMDRISER
*REEE, 1BRESL BEAFAE R RR

B LIRS Tl EAROEN CTRADHIE S L, BUEIX—F
ERDHEIT L T Do FRICHFMIRIT i CTld, SV #EF Tt A o
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Comparative studies on C and N accumulation of
soil, Ao-layer and biomass between subtropical
forests growing in silicate and limestone habitats

in the northern part of Okinawa Island

Wu, M.* (Univ. of the Ryukyus) , S.M. Feroz (Khulna Univ.,
Bangladesh) , A. Hagihara (Univ. of the Ryukyus)

This study was made to compare carbon and nitrogen
accumulation of aboveground, Aclayer and soil between subtropical
forests growing in limestone and silicate habitats in the northern
part of Okinawa Island. Aboveground biomass in the limestone and
the silicate forests was respectively estimated to be 141.2 t ha'
and 1580 t ha’. C and N contents of stem and leaf in the limestone
forest were higher than those in the silicate forest. However, C
and N accumulation of aboveground in the limestone forest were
lower than those in the silicate forest because of lower biomass in
the limestone forest. Mass of Aclayer in the limestone forest (5.6
t ha') was higher than that in the silicate forest (4.3 t ha'). There
was no significant difference in Aolayer C and N contents between
the two forests. However, C and N accumulation of Aclayer in the
limestone forest were higher than that in the silicate forest. Soil
C accumulation from soil surface to 100 cm deep in the limestone
forest (119.6 t ha') was much lower than that in the silicate forest
(187.0 t ha'). However, soil N accumulation which was 14.0 t ha'
and 154 t ha'! respectively in the limestone and the silicate forest,
was similar.
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Litterfall dynamics in mangrove Kandelia obovata

stands on Okinawa Island, over four years
Sahadev Sharma* (Univ. of the Ryukyus) Rafiqul A.T.M.
Hogue (Univ. of the Ryukyus) Kangkuso Analuddin (Haluoleo
University) Akio Hagihara (Univ. of the Ryukyus)

Litterfall dynamics was quantified in a belt-transect (5 m X 125
m) of Kandelia obovata (S., L) Yong stands over four years. The
seasonal trends of leaf, stipule, flower and propagule litterfalls
were not different among the years. Branch litterfall increased
exponentially with increasing monthly maximum wind speed. The
autocorrelation coefficient showed a clear one year cycle for all
litterfalls, except for the branch litterfall. The stipule litterfall, i.e. an
indicator of new leaf flush, positively correlated to the leaf litterfall,
which suggests that the leaf litterfall followed the production of
new leaves. The stipule litterfall decreased up to a minimum value
with an increase of flower-propagule litterfall. This result indicates
that the new leaf flush can decrease with increasing flower and
propagule production, but there exists a lower limit of the new leaf
flush.
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Temperature-dependence of the exponent of the
power functional relationship between respiration

and mass in Kandelia obovata forest trees

*Hoque A.T.M.R., Sharma S. (Univ. of Ryukyus) , Suwa R.,
Shigeta M. (FFPRI) and Hagihara A. (Univ. of Ryukyus)

Aboveground nighttime respiration of mangrove Kandelia
obovata trees in the northernmost limit of their distribution
was measured monthly throughout a year to investigate size-
dependence and seasonal-variation in respiration. Six sample
trees of different sizes were selected from a completely closed
canopy stand. Respiration rate r at monthly mean temperature of
Kandelia obovata trees increased with increasing mass m, which
tendency was described with a power function (r=f£m"f, multiplying
coefficient; h, scaling exponent). The h values ranged from
0.72371.085. In the cool dormant season, the A was close to 1.0, while
in the warm growing season h was closer to 3/4. Respiration varied
more between seasons in small-sized trees than in large-sized trees.
Since almost whole leaf consists of living tissues and showed two-
dimensional horizontal growth, the respiration of leaves was most
likely proportional to their mass or surface area. The woody organs
showed three-dimensional growth and the proportion of non-living
tissues increased with increasing tree size. Hence, the respiration of
woody organs might be proportional to their surface area, but not
mass. So, separate measurement for respiration of leaf and woody
organs are suggested to well-understand the size-dependence of
respiration.
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Seasonal changes in water-use properties
associated with water supply from adventitious
roots of Sabina vulgaris growing in semi-arid

area

*Lingli Yang, Naoko Miki, Yasushi Seno, Muneto Hirobe, Keiji
Sakamoto (Okayama Uni.) , Yuling Li (Agricultural Uni. of
Heibei) , Guosheng Zhang, Linhe Wang (Agricultural Uni. of
Inner Mongolia) , Ken Yoshikawa (Okayama Uni.)

Sabina vulgaris is a decumbent habit shrub with adventitious
roots (ARs for short). Involving water supply from ARs (traced by
0.5 % acid fuchsine), leaf water potential ( ¢ i), transpiration rate
(T%), stomatal conductance (gs), and leaf area were estimated, and
seasonal water-use properties were discussed.

At daytime, water supply from ARs just flowed to the tip part of
decumbent stems in both moist summer and dry spring. At night,
water from ARs was supplied to restore water deficit in different
organs both basal and distal to ARs. Moreover in dry spring, the
water from ARs also flowed into neighboring root system, which
proved the possibility of hydraulic redistribution of soil water.
Drought-resistant characteristics of S. vulgaris can be described as:
in drought condition, (1) ¢ a decreased with soil water potential
( & 1ear at predawn) to maintain sufficient driving force for water
absorption; (2) gs and leaf area were significantly small relative
to moist condition to achieve unchanged 7' in unit leaf area and
protect from water loss; (3) the existence of ARs and hydraulic
redistribution between roots can potentially provide more effective
absorption and usage of soil water.
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Betaine Accumulation as an Osmoregulater in

Plant Species Growing in Xindiang Region , China

AILIJIANG MAIMAITIT, LLA#ERF0 2, IUAfmE 1, A*REE 1. QiMan
YuNuSi3 (1 Bkt - B, 2 BK - %, 3 #FEEX)

In the natural environment, plants often grow under unfavorable
conditions, such as drought, salinity, high temperature, or strong
light. However, from the standpoint of biological adaptation to
the environment, some plants are tolerant to such environmental
stresses. Betaines are quaternary ammonium group and they are
known to be one of the major osmoregulating compounds. The
present research aims to assess plant ability to synthesis betaine
as Osmoregulater under drought or saline conditions, analyze the
relationship between the plant characteristics accumulating betaine
and site condition.

Plant leaves of 27 species were collected in a saline and arid area
of XinJiang, China. Betaines were determinated using capillary
electrophoresis. The results shows that GB was detected in many
species, and moreover, some species such as Halostachys caspica,
Kalidium foliatum., in saline soil, and Haloxylon persicum in sandy
desert accumulated high concentration glycine betaine (GB) were
found, and significantly high concentration of S -alanine betaine
(AB) was detected in Capparis spinosa L. grown in drought
condition, In addition some species also synthesis y -butyro betaine
( y -BB) merely at low concentration. All results clearly indicated
that betaines serve as a compatible solute and osmoprotectant at
various levels of stressed conditions.
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An ecophysiological field study of Abies
sachalinensis and Picea glehnii seedlings in

Hokkaido.

*Bontempo e Silva, E.A. (Hokkaido Univ.) , Hara, T. (Hokkaido
Univ.) , Sumida, A. (Hokkaido Univ.) , Ono, K. (Hokkaido Univ.) .

Abies sachalinensis (~ F<*) and Picea glehnii (7 51 <)
are major components of the sub-boreal forest of Hokkaido. The
objective of this study was to investigate young individuals of these
species, from the ecophysiological perspective, to establish relations
between their known life-history strategies and their physiological
characteristics.

The study took place on a sub-boreal forest plot at the Uryu
Experimental Forest of Hokkaido University (N 44° 19 |, E 142° 15).
Ten shade-growing individuals of each species were divided into
two height classes: seedlings, if height < 50cm; and saplings, if
height > 100cm. The canopy openness over each individual was
assessed by analyzing hemispherical photography and by measuring
average light incidence with a light sensor. Leaf nitrogen content
was measured from dry leaf samples and leaf pigments were
analyzed from frozen leaf samples by High Performance Liquid
Chromatography. Also, photosynthetic light response curves and
chlorophyll fluorescence were measured during summer. The study
took place from May to August 2009.
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Leaf water potential of two mangrove species
Bruguiera gymnorrhiza and kandelia obovata

along salinity gradient
Deshar R.* (Univ.of the Ryukyus) , R.Suwa (Univ.of the

Ryukyus) , M. Wu (Univ.of the Ryukyus) , A. Hagihara (Univ.of
the Ryukyus)

The leaf water potential of two species at predawn (V¥ ma:) was
positively correlated with rainfall in the upstream site and tidal
inundation period in the downstream site, where the salinity was
higher than the upstream site. The W max was higher at a higher
tidal inundation period in the downstream site, where the tidal
inundation period was long compared to the upstream site. This is
supported by lower turgor loss point (¥ up) and osmotic potential
at full turgor (W . 100) of both species in the downstream site.
Furthermore, W max in each species in the upstream site was higher
during the warm season, when rainfall was higher, than during the
cold season. However, in both seasons and species, Wnax was lower
in the downstream site than in the upstream site. Vapour pressure
deficit (VPD) has a negative impact on midday leaf water potential
(Whin). The Wnin was higher during the winter when VPD at midday
was lower, and vice versa during the summer. Since VPD changes
seasonally, Wmin also showed a clear seasonal trend. The ¥ min in
each species was significantly lower in the downstream site than in
the upstream site in the warm season when water was highly lost
by excessive transpiration. This could be due to limitation in water
uptake owing to high salinity in the downstream site.
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Mycoloop as a new trophic pathway in aguatic

ecosystems: a theoretical approach

*Miki, T. (National Taiwan Univ.) , Takimoto G., Kagami
M. (Toho Univ.)

In aquatic ecosystems, most of the small heterotrophic unicellular
eukaryotes had been considered as predators of bacteria. Therefore,
their contribution to material transfer from primary production
to higher trophic levels has been believed indirect and inefficient
through microbial food chain. However, recent studies demonstrate
that parasitic fungi of large phytoplankton are dominant groups
of this size fraction especially in freshwater systems. In addition,
trophic link from fungal zoospores to zooplankton (mycoloop)
is discovered, which can paradoxically reduce zooplankton
biomass by suppressing parasites and thereby indirectly helping
phytoplankton hosts, which are inedible for zooplankton. A new
food web model with parasitic fungi demonstrates that parasitic
fungi are an important determinant of phytoplankton community
composition through decreasing the population size of host species,
which enhances the material transfer from small phytoplankton
to zooplankton. Moreover, their parasitic life strategy with high
growth efficiency is able to achieve efficient material transfer from
large phytoplankton to zooplankton via mycoloop. Our model clearly
demonstrates that these two features make parasitic fungi a key
player for the material transfer from phytoplankton to zooplankton.
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ﬁgf(kmﬁﬁ-&@%ﬁh#ﬁﬁm(%ﬁﬁ-@m.WE@E(@
BRI O )Vt — c A YRV VB S —F VA
BWT, Z— VAR Mi (BEOE) LIFEN 2 R E R 12 &
¥ a7 FXVFXONERANDOZEIZOWTHEEZIT- 720 F— b
ARy MROGA . Y BIT D F — IV ARy N REGEIE E A
B0 s un 7 4 VASHIEEOMIE . BN X 2 BEREOE
B2 T o720 ZORER, ¥ — VAR Y MEIEHAI D LFEIHIZ 5
HLTWDEI L, BPEIZBITLY— VAR MEEREITRE L,
B X o CTHEI TR SN CLE ) 2 &b, EEETD
JEBE EAHLRR (S 222 L Mo H R H 5 2 L b otz 4
DOWFEIE, ¥ —=NVARY MEBF a 7 F Y FFO 1 KRAEEICTZ D
HEZWAOMIITLIZT, TORBEHBIEETHLI L ERL
720 Gtk FRICE A X a 7 F VY FFAOEEL IEFEICH A T2012
VG R B OIS EZ A S PICT A2 LED D b, 5RO
HRIF 2 350 F B A 5 OWFSE (318 AR & O EBIER %2 1 S A1
T 5720 Th L AL O KB AE D TS~ O 8 % Tl
TAHDICLLHEE LD,
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AEIILYVICHELET B Farinocystis #EREBRADU V
BRETC K DAL DIREE

* BT F, AEEF M, FMEE, WART, ROKX CHERZERMAEER
i)

MR Z &L HETEEE TN Y~ A EDERTHLLES T LY
MHA LTV D, RFIZARLICIESH L TH 5, mME»S AL
NOEERY (Y~ AT ECVH A RO ) OFESALHLG S
NTWbe T2 > TRERIETL A £V AL OGNSR S,
BREOFR SRS LETH 5,

IR CIEARFEOMMZ B g L. AR 2 v 72 R
#H o TWh, NEREA:Z 50, HROERZ KEHET X
5 ERRELENTD—DTHD, LhLAEYZ —Tid, 2005 4L
Fe. A€V Ay OEEBAZBID L7ze 205 KL A
NDOFERDIEYTH L 2 ENTOBRMERE SN, TOFRBD A €
YA YADEG L, TUL LA B T A DD, FETH B A EET
DFEHEERLZETOARIY, FHIZERE L4 E VT AV,
Fi & BT KIGI AT %o

LT A YOEERY EIFA 720120, TRl E 9 Riic
&2 ENTEETH Do LATHIIIC L), Fl2 & A IR
A A ST 2 2 & THIRAAEILE D 2 EHL 2% > T
5o RWFZETIE, EMOME T CORINEEG 2 HE L, METh
LAy v A BRI DWW 2 E RIS LSRRI § 2 2 & TRl
RIFEALENDL D ED 2l L 720 KHTIZZORKEL L LI,
AEYY LY ORBIETIC BT 2 EIERE OH L E #Ewd 5o

P1-252
YIYNFELEY T« AVBEHICHSNDEREEY A
ADHIBHZE R

*MEET RIK-1B), LEX (BXK %), BWRHAT GEA-18),
KE=ZE (RK - E£REH)

Y TYNFHEELICAEBT ARENL) 7= V5 REO) 74 X
<BHEEEAMEE U, BEEEEY A oSBT 5720 YT
INFFEREL, HERENO Y 7 N3 RIS A OILBRIZ & 72 5 FKH
VL HE R OV AR IR, B BR oo A I 5 T N s . FEEE O 1,
TENSOHEIAET A TEEOST GHIRE ) &l 6
H BRI OFF 10 M TR 720 ) 74 AR EEIRE
HLEEREIL R, FELTRMEEET D LR T 5,
ORI, S, HEHEOEEREYIETE 5, AIFETIE. ZOMH
A ELOMAREY A XL LCEFRL, )7 1 AREBEOES
TRICK T 2 KO EEB RO G A BAERY A e LCHEIE L.
R T L7z ) 7 4 AR EEOME EIX, B LICEk S
N TFERRE L rDNA O ITS FHIOIEIERCY & 212 T 5 720 sk
BB Z R T & 72382 LTI A R O M b 372,

Ao &R H K P12 & Coccomyces sinensis &
Lophodermium sp. D47 { &b 2FEDGAF LTV 5 2 ER0hD .
AR A X ICBW CTHIMICHENRAS N, Thbb, C
sinensis X BB, B K LT T 100%. £EILT 97-99%. #hHE. A
HTIEZNZEN 33, 28%TdH > 72c —J7. Lophodermium sp. &
ML AIEAY 67, 72%- fEIL 1-3% HEE. Bk O8I 0% TH > 720
IR SEER Tl C sinensis 1% 20-25 . Lophodermium sp. % 25
FETRAREOY =S b LD Gholze TOREIZ, KibD
SR EIELOTSRRER T EERN 8 2 T2 R L
TWbo SHRIGEREEREITH) 2 LT, HEEY A4 Xicasnhz
s ZE L OB & R L 72w,

P1-249
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BEMDICBITIDYSEY - AFIVSEVMONEREIR
ETFRAEDERA

*FHEAN (FEA - #1088, HB/II1E G, 8HEEZ Gk -
oAl

e b2 BT 5% OBAROIRICIZERE S IAELTB Y, Wik
W O—TETd 2 IR R Y O MR O MR IR AT 2. 4F
HERRE L, D OREBRBEIZE Lo T, ZOREEMENZILL
TWALURMEDPIRR SN, Lzdio T, MO DFEIZED 294k
HERARE OBEREDOLZLSY — 25T 5 2 Lk, AAR
e EAVERRE IR L OBRE EZ D ECHEELRMA L 2 D,

F T TAMETIE, HMOD%EIZE D %) H oI ERRE T
R OB Sy — Y BT 52 L% I L, Mkt L 22 F8E R
BEOMGIZB T, TEEOREFEE TR L 72 T EERIZD W
T. DNA # w7z [f5E 2 5a .

A, BH R EEi Lo & L, miikoic ~ o
YR MEBREL, IR PNICEELZTEEEZRILL, £
DIEAE F s L 2o BRI 72 7913, 2@ DNA 122V TH
FHRRIC L BHOREE 757 X v M# &iTo 720

ZORER, MAMERRIZE > TIRLEALORMZFEET 52 L)t
T&E7o 72, BEALOHEIZOWTITS3A DT F 7 X v M
AZXAHPFEANTHEAST L L, TR TRLRLZEPREN, —
77\ Russula JED 3FEIZDOWTIX, 7T 7 A b A XA IS
LB I EIREN, ABLBEMETIET7 I 7 A Y M4 XHHEUT 2
CEAREENTZ, K5I, ITS34 DT T 7 A Y M A XD [FREE
Td > 72 Russula J& 3FEIZDOWT, HIREBERUHE LT/ 25,
W REEREEM N D7 T 7 A v MY A R 3HECTRL LI LS
el otz L7chio T, 1TS34 & HIREEREMIF 07 5 7 A »
M A R2E 5T, HHEOGHENTEDL I EDRBEEINZ, E512,
DNA f#HT CRE SN WO EMBE N 5, RGO ECLE B4R -
Ty BHREOGHIING — U DEALL T B 2 EFHLPIZE NI,

P1-255
R TER I DREEYINVRIDT7—INAF2S5
—EIRHE

*BORT (B - &R . Kumud Acharya (DR, SH&EE (B
K - FRUER), |LUFRERAD (oK - S2iGIh)

FEIEHARALIE . BRI T AT A A ISR R ) #ATH Y |
DDA BRRALFR AR STV B BIRE 2 R EEM
W72 S Ofiily & ek B I A & F 72 TR D LIS
THhdHEEZONLY, G TR &34 L Cw 2 HIRE 2%
R AT OB A 1S B B H 13 7% v,

KWFZETIE, 7T A Y I DOINTHNNEST BRI TETT 24
<1 A% (Tamarix ramosissima) %5 & L Twhb, REFEILT
—NAF 2T —WHRE LB L TH Y, W mEE, & L O
IKMFEEICBENR T WA 2, FEH T 2 P E T L L CiE
HENTWAD, LAPLEDS, TAY S TEFLATN B, O
WA AL., BRI L L CTHER STV, KIFZETI,
T AN O, BLXOHEORENR LR L1 MBS~
A7 OIEHOWHEIEE., BLOHRRICET2HEL4T) 2 & T,
B MDA DERE T LTV B R & 9 2 IR R O F %
HoEMIT LI R HIEL TV,

AT OFER, HEZITo 720 A4 M TEHEFROF MY 7 AR,
BLOHEEKRIIE L > Tz, /2,0 <) AT OERDF b
U NEELY A MHTRZ-TBY, A ML ARKGTA ML A
DBERLDLEMTIZBIT LT 7 v VP EREN TV, KEET
X, FEROT7 = NAF 2 7 —RIRBEICHT 2T/ RE ST 2,
WA MLV ABSETICBU 2 WIRHEOHFHICOVWTHRT A TFET
Hbo
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B Lith T FMORNEES R
*RHEET GhEIA - BE), BIE— GhATK - BE),
MK - F2HXR)

REMEE b 72 I RN T S 2 A 2 A & v ) .
AR T O AL R0 AR BEIUARRE IS DWW CIE, A AR & 2% < D
WIED R SNTE s LAL, 4 AFDAOHEDIZOWTIE, WA
WeDHAENENLS LV—FINT, ZNPEEOHECEICED L)
BB G2 TODLPIZOonTIE, 1FEACHHI N TV,

ARIFgeE, HAOMM RO T EMECH L 7> x5z, Hi2
BET2NEROLHMEZ WS PICT E2014T7-5720 D ThH b,

AL, H AR O B L A O U TAT o 720 1999 4E DL
¥, BBEOTFHREZY ) THA MDO3HTIHAS6HEIHD
20, 7FO¥EEYT) T L, WIRBCEZFHLRD., X
HRW 1T - 728, # lem SFH IO Blo 7238 2138 L NAHE %
SHEL 720 BEEEHORFIIE CMM 85iib %, MIRECTIE N ¥ %
Wizo EELZZEIE, SNERIERED S ST S L L LIS, R
119 720 2 HE D & DNA #HliH U 7zo RIS, B & % R R
IR S % 7T 4 = — 12 X ) SEHMA S EHNAET O DNA % 3
&L, DNA 74 »#—7"1) ¥ ME (T-RFLP %) 12X, SikE%
FENT L 720 6 HOZETIX, INPIEEORL 2 BH 12, M 11,
PR3 S, 9 HOBETIE, BE 22 fi, Mk 25 foEr 47
FEAGHES 72 SNHDOFEDLS, 7T OEIZIZE  ONERHE
BL, BHIICL > TEOMED R L2 LR ENTz,

mEEREs (B8

P1-256
Seasonal variation of microbial biomass in a

temperate forested wetland

*Yoon, T.K., Son, Y., Heo, S.J., Noh, N.J., Seo, KW, Lee, SK,
Lee, AR., Park, Y.J. Jo, W, Yang, A., Chung, H. (Korea Univ.)

Seasonal variation of microbial biomass affected by hydrological
condition was studied in a temperate forested wetland, dominated
by Alnus japonica, in suburban area near Seoul, Korea. One upland
site (US) and two wetland sites, named drained site (DS) and
poorly drained site (PDS), were selected based on the hydrological
condition. From June 23, 2008 to March 20, 2009, the 0-15cm mineral
soils were sampled for every 45 days. Microbial biomass carbon
(MBC) and microbial biomass nitrogen (MBN) were measured using
chloroform-fumigation extraction method. Mean MBC and MBN
(mg/kg) of US, DS and PDS were 166.0 and 15.7, 432 and 26.7 and
898.1 and 48.3, respectively. Mean microbial CN ratio of US, DS and
PDS was 9.6, 17.0 and 22.8, respectively. There were significant
differences in MBC, MBN and microbial CN ratio among sites. MBC
of DS and PDS was higher in the spring season and the autumn
than in the summer, however there was no significant seasonal
variation of MBC in US. Seasonal variation of MBN, higher in the
spring and the autumn and lower in the summer, was found only
in US. Microbial CN ratio was not significantly different among the
season. Microbial biomass and its seasonality were highly affected
by the hydrological condition.
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SECEEHRZERBUBEZHhOX 5 VEEMEY
*EHER MBS BHEE JLK - EEH)

Ay FTEL RS LB BEETAL LTSN, 5T H
720 ORER P RILRFZEORH 2 TH L, A Y VIIHRBEET
BV THBY T ROMBIECTHER S, IFEEETIZBWTIEA S
VEALHEIC X D HBE SN D, R RENARREATANDRX S O
HMHEIZAERED S0BUTICHZONTWLEEZLNTWVS, A
& VHACHI BN I HEREE DO X & VEIREICKECHF LS LTRBY., 72
SRR BREICART A 720, BEL B, #EE. kAR wo 7
BEC BV CEREDSEAICHIZE STV b,

HEDIZL 2T E Y . RBEICHED LEShIcA sy~
AL AR L T BRI R sz BIICB W CTHER S 7
COXEBRRIT, MEEDLICHE L, BIdBbSISRR L Tw
bo TOWFFRIC X DVEEFNERD A & > BRALAHITE o 5 2 A4 BT 12
o TOWAIREMAVR 8720 A & Y IRALITE TG, AREMEE R,
EREERFEICLVHESNL I EFMOEN TV S, BENILTIES
DETHS MMM TR D 5o 72, TIEL ST SNz A
5 UHEENEICHR S NER SN LI L HOENTWE, Thb
ODHMBERETHE, BENLLIIA Y VILHEICE > THE LW
BENPHI L TWAZ e FHENS,

KFECld, Ho LS ho 2 ¥ CRALHE O % ik & BlfE &
O THEM N 7 T FCTRNT L 7ze SUEHE. 2007 4R 0 7 5
2009 4E RIS B VTR L 725 16S rRNA #fEF. RO A ¥ ik
LB % 2 — N3 % pmoA T &t & LT O H. KR
LREER T A Y VLB OB ENRE S B L 2 EARENT,
F 70 F - BITOEWICE D S TS P Ik Methylobacter J& 2T #%
HLOPEELTBY., ZHMEICZ LAY v BT BEEST K
ENTwic, o, HERBLIY L, HOLAELBOLITAY U
L2 & D RS Twviz,

P1-259
Z a5 NGHICEE T D RESRINMEME Thioploca D&
Lol

“RAEET, NBAN, BH P K- EET

KIS IR VERR 8 FRA LA Thioploca (&, MNAASEES > TR E L
T & R 2 N IS BT 5 & v ) Bl e Hio, S o8I
Mz, HEOFNT CHEECEFTT L0, BEPOWEMBERIC
WMTLHFGWREVEEZEZ SRS, LH L. Thioploca O Flikeks 3
WERZHELN TR WD, FEMll 2 A E RO W ORI 2 0T
W%\ Thioploca \&HEFERCHIBOHEREY HIcA B L, HARTIZE
B L AN BV CEBEDTERR S LTV %, B O Thioploca
DOBAFRIZHEE L LT 5 £ 0y, MBIEEKETH 5 72
O, WEIEEANORERL YV KEnwEEZSNDL, Ll #ED
Thioploca \Z B4 % S R e fE & Lei L TR v RIFZE Tl
JeilEE TR E T 2R TH L4 35 NI B W TH721C
56 H & N7z Thioploca \2 DWW T OIEEM LR MAZELZ e HigE
L 72T 21T 5 720

F 3% v @ Thioploca DIEREE. /NI E @ Thioploca \Z %4
LTz F 2% v il o Thioploca ® 16S rRNA & ¥ E 51
DPGE L AN AT 5 720 T OFER, F T 5 ¥ RO Thioploca
V. O RAKMEEE S 2 Thioploca £V & 15K TH B /N
J53# © Thioploca & ¥i#% Td - 720 % 72 Thioploca O L% FE T &
% Thiomargarita Tlx, V) VEERHEEZHFOZ LHE I N TV A,
) EEEREME L, RS T OII L ) S EEE R ) VRS
L CHIFBPICERE L. BESE T g ) Ve L Ottt %,
% ZC. Thioploca ®") ¥ BEHEFEREDOHFED 7280, RV ) Y EEO Yt
BLUOBGNEGETICBIT 2 ) Y BRIEE OB ZLOME % 1T > 720
ZFDiER. Thioploca ¥V Y BEH ERE L T b & v ) MRS SN
MNolz,

325

P1-258

BEUS LHICHIT 22X Y VE{bliEDEE
BE

*RIEME bk - R, IW\BRsn dbX - KR, al&EE (LEK -
T8, ®BHFE duX - KB

MBS RKEAND A7 Ui, hEkEToERZREED
616%ICAHY T2 EHEE XN TV Do MHEOERN B CER S
T2 A Y ORPEF, AN RIKRET S L OKEICBWTA Y VR
LA IS & D ER L S LB o A IEEEN O X 9 KR R IR AHEEN 7
KFIZBWTIE, KEEICBT D A5 VLB EEIZ R D, /20 A
5 UBRAGHTIC L D 2 & U b AR S MR L. o4
WoRFIRE L CHEE LSS, RO A 7 AL O
BT 2RO AMAA S WRAERERICBIT B 4 & ¥ ERLHITE % A
L7zikFZT O —OEEEDIRIBEN TS, L L. B0 FEE
A7 VA OREERE 2L~V B X O L~V Tt L 7261
BELIFLEAELR WV,

RWFGETlE, HOMEE CTH L ILBEIE 7 2 OR T EWIZE
W, R BFEEICE S ML Z T - 720 HENAEIX. KEZTLD
FEYE 2 5 O ERACA TS (B X OfffER) O & &7
B85 A — 5 DIETH 5o

ZORER, KEED X & AL R IL, KR, FEHICED ST,
F 2R e RIS X D B ST B D . Methylobacter J& O Uit
WYEF 72 TEORISERE R D DI L D ELE SR TWwWiz, 20k
Hid. MERBETOMENTIZHE L 2BEEICEL > TWwi,
KR I5C U LR R T ERICIE, KEEBEEE LT RE >
TWwic, F720 FlEEA & VEALHE L. BRREREB X O 25 VI
BBV TEB L TWAZ EATRIBENT, ZOKEZ, ¥
CORERNAL D SHTE SN, EERA Y VRIS E TV
Jge—HL7ze LEDZ &b, RO FHEE X & » BRLHTH
BRI, MRRIEEE 72013 2 & VIR, BIXOREISHR CREEL T
TWAHZ EDRIEE N,

P1-260
BAKHBICBVWTRIEERDZE IR ERECR(E
IRE

*EEHIEH, NBZ0R X - KB, SEEh (LRLK - 1), S
AEE (BRILK - &£dp), \BHZ bk - KEH)

AT AR B R ORI IS TH D . HOWABRBICARL
TWwh, ToAEMEIFFEEICRE L, MDY OEEIEY
7o, WIER B kA BB T AV F — Ot R E <
HFHGLTVREEZLNTWD, L7z > T, BERIZBIT 2K
DR RN N EERER IOV TOMRIIEETHL L VL
5o BESEMIIINOMATERELHET 2ZERO—2TH S &
HRINDLH, BREEIIEN NS H ), TOREL Lk
ThobzH, TNEOBBRIZOWTORROEF 5352 %
Vo ARFFFETIE. FR A R RAKINBEZERICHET 2 22128,
TP T OFFERE S T T A BRBEENOZEIZOWTHL 2T
LHZEERHBE L7z,

2005 4, 2006 SEDEF, EINA SAbHEE T Toml - dHEl
oL E LA M e AE L 720 MIBIC oW T4 2 EAL
FRREFEERREST 5 L L b1 EREARY 2 7 LT 16S rRNA
WIET %R E L7 PCR-DGGE 12 X % Ml 0 B 448 7 A 2 17 -
2o INHOT—FIZEDNT, MBEREICBT 2 MEFERESE
BRETEEN & OBItR % CCA TN L7245 R, HElRE S pH, &) »
WEFEIZDOW T O]V Z & DR E N7z, DGGE /N ¥ Ko
FEELH & PLoE L, BRI A BT 5 B o 45 i & e L 7ok
Polynucreobacter sp. & U8 Methylophilus sp. \Z V555 7 BLHI A3 4 $ D
BB SN, O A7 4 v ZEESHICE ) S o a5HEE
ORI EEZ LT TREEN A HE L7z, Rimcid, i s
NFNZBNOBRBERIZOWT, MR ARSI 5 R
AR 7 2OV CREL LT Ao

P1-257
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WRAGERABIC BT DA EREEME DS ER AR
*HIERE, NS, B 2 Jek - EEW

TR T LT G R L L Ok A R G HEE A IR T 5720, Tt
W22 T RFMRIZIRELFGL TR LEEZLN TV S,
—J7 B E R M IR R IO 1 & V) AR S Nt bk R & e
LT 2%E %) . MEMBWRYBHT LN 0MEM IV —TD
SRR B U B (LA . BRI O 2 2 i oW CE RIS
EAT U 72052601 & 2 5, W & RS0 5 & L 22igeid v,

RWFZECUEMIE R TG, s ER LA OB 3RS % aprA #
BT ERRE L7205 TAWS T X0 GG B B iR = —
L THMMT 22 L 2lAaz. BN 17 AFTOBRKIBEOERD S
DNA %4l L. aprA #f=F Wi % PCR 12 & 0 #i§f%. DGGE i
ME KNy FOMIERIY % 3 LRMBIT 217> 720 72,5
FEIA O G IR % 4 2 Mi— 0 R FIR & L ik e AL bz
T, 5 W OPKIMBIERE ZNENOFEHIINZHEHEE T -
720 T OBIBEIAEL L MO 2 1TV BRSO E 1T - 720

BERADOE S NN 4 THMOMEERITHIER TH o
Too WREME A LB L LRERP S IKRORIMIZL 5§
Desulfobulbus \Z VL% % FEHDF S iz T 720 & A HRIH O KR
2 olE. EREMIZE D S TN TIRE Desulforomaculum 23 #5
ZEEFIAE S, BHNEBHWICEEII L Tz, — i Tl
F TN I E B, mEREITCH A Sz, o
7= Tt 1 e A LA R R O LA O % < 1E Thiobacillus \Z1E#% CTd > 720
AT LW MR R JC B HEAK IS A& S L B Desulfobacter X2 05 Tk
Desulfoftigus. T #IE Thermodesulfovibrio \Zt#% 7% & D 7z & %%k
ZEHI A S IL7ze R O E. NS D ORORHIE
BEAROBS L 1T RE SRR Db D572,

P1-263

B HRILXICHT DREZDELHNEE
FEBEE (BEW), MARE (REH), THEEAD (REW, WE
R (RSB, LARST (RERE)

B L | T B L SRR B 28 58 & X3 2 2 FAR B LS
1, HEALEMER B L TWwd, 22T, ZORELIIEHE
BRI GAT 2 ERZH S 22T 572012, HIMKIZBIT 5
BRI DR 0 R T, 387 (220 1 R R PR 0 23 <2 THI A 00 JiE
PEBEAOPICT LI 2 HE LT

ARWFZETIE, 1889 4E M o> 1/2 HHIEI, 1962 4E 3 X UF 2007 4E
OEMEHEAZZE L LCH, PFEAREN (WXGEES Eosth), B
M, BB O W TEEE OGS EVER L 720

B AREH O TR 2V TE, 1890 4EAE A 5 1960 4E L, 2000 4F
£ & R I AMEI 330 STz, & 512, o TS RHE /Sy
F & LTHAEL T2 ERE )Y, HFASLEREICELT 2 Em b
BN, —HT, 1960 484 5 2000 FEAIZ 0T T, il
FERKE DI, L AN DA % BT b 70 Bz,

F 72, RHIBICBUF T 5 REG IR HBICED OO
BNCX &N 5705, 209 BEHERMEWREEDFRA L KR CHERE S
MDA MBI IZ D W, WA SRk L 72 5 IR % 5
OYDNVENT ERP S L ol

326

RK2a—-%%KX 3H16H (&) 10:00-17:15

P1-262

IEEEE) I AT FRICHIT DMEBETEDIHERE
FHGFRA, BRI EHE Lk - SR

BEDSYE SN BRI T E O A
S F ARSI, S SIS B bR EN L5, i
PRI BT, WK TIC S SAFEET B0l A A4 AR T RE
Th D720, Z DOBEREN 7 43 1R B AR O fc B B 13 1\ SRR T A
09 o WIS BT B HERY RO R IZIBEEIC BV TT A b T
BY. 20 BRI 0% THOFG THHEEZ LN T WD,
Lo T IREBICA R T AERRE CH © BT 5 2 &k iEEHER
HORFERELYE 2D FCHETH L, 2T, KR TIEFE 2
SEBY. WBASHEA 4 > OGS N TBICEV T, BEER
CHRER R ICE O TSR L OBIRZ IRz,

A A Y RGBT o0 38 T 2009 4E 10 H 247 2% o 720 #E)I5T
AFEEHEFEEECLDVHERLATEAHET LI L2 HE LT
SR 12 450 B 14 F ISP CTER SN AT TE TH 5. BB
BRI OV CTHIAE L7245 8. AL A 4 v IR S HERE W 228 1 B
KAFIZBWTH 56 mM TH D KOFK 535 mM 12T A -
7oo FIRRICHREE A A 2 e b HERE IR Clie O BV IRIETH Y
1mM THY, #fEKFOF28 mM L W iE»r o720 lEDZ Ehb,
AWFZEF A M3HEKIZ L BEEN LR VWEEZ SNL, BIIALT
BT EHSROAREWIEER T 525, #ROBR A iR
JCH OREEE A & Y FHICHHOH 2 EEETH 2 2 L AR S N7z,
COBBIER L TV AREREITHEIZ DWW T L 0T AEWFNTikT
HEZIT R o720 RIEETIEZOBEIZOVTHHET 5,

P1-264
EESENATRIRER (1830-1843) (CHELRY
2Y VHEICE T BEYEICR SN RS

*FELRE (RREA - #aX), WEE (PRX - 30, JUlZsh (R
BMERG ), BET (REEMEEER), A5, SAEM (IR

W) FHxFr 45y (UWFTRATFHEMKS) ODEAEZIT
72 7 F R AR DHIE S B W EAULLE, FEMICKFEELTWE. F
AR, SN E T 1934 SEICEIUN TGO THERR S 1, 1980
EADEESHICIEAL, B ICHREHOGRGHRCEEL TWA.
LaL, 1934EL D LRI S FHROCLED o200 ED D ldbih
STBLY, 27HbNTVEDPo7mE w2 THOERRE SN
TN S 5. BUIE, 5 ¥ F W HER O RE LGN 12 5
WP ST F AHEOTREMEA D Ll SO o 72O THi
5.

34 (1863 4F) O TEHIZKCE 1030) 12k s e, BX
Z2304ERIOWkFE L LT, 1) REEER (1830 ~ 1844 4F) 12
BRE (Z2AFY) BRELTZY - FIERBVRPL L2 E
2) TOBROETENIZ L, 3) Yotk TF CHiork
Ck, BREFREINTVWAS. LHL, 2AF L IET7T RO ) 2o
FIHEDEEZEVRLT I EE D> TOAEBREMSOTZ L1
v, —J, COWMEHEE S CFHTICLAFIRNTHE EE 2
L, XEoORBOBWEOL., T TFTHiozE v ) Rk
OSVWTOHMHEDPSRUTHLEEZLNDL. 7 AV Y I3ER
WARDE RN AL TR T o 7272002V F HOWEE 7 A D
WL SR L0 TR RV EEZ OGNS,

THEOLBEZ T S 2L ThH Y FAHEITMFIZFA L 20T
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Urban landscape and its environmental reciprocal

impacts in Hanoi

*Nguyen Vu Giang, Nobukazu Nakagoshi (IDEC, Hiroshima
Univ.)

Located in alluvial river plains, Hanoi city is characterized by
its surface water bodies, green spaces and culture. However, these
specific landscape elements are facing with significant changes
due to the sprawling ubanization that consequently impacts on
urban living environment. This study is conducted to identify the
characteristics of the city landscape dynamic, quantify the changes
of urban surface water bodies, green spaces and build up areas
during the urbanization using gradient analysis and landscape
metrics. Research is also focused on urban landscape ecological
function of surface water bodies and green spaces as well as their
combination for better landscape planning. Preliminary results
have showed that surface water bodies and green spaces have
been significantly replaced by build up areas. In the other hand,
analysis on land surface temperature indicated that daytime
surface temperature of water bodies and vegetation covered areas
is notably lower than build up areas and industrial zones. Thus, an
integrative land use planning and management system at strategic
level should be considered to contribute better city landscape. The
harmony distribution of surface water bodies, green spaces with
other urban land use types could mitigate internal urban heat and
adapt with the current trend of climate change.
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Monitoring spatial-temporal changes of thermal

environment using Landsat images in Beijing
Rong-Hua Wang, Kensuke Kawamura, Nobukazu Nakagoshi

The urban heat island (UHI) phenomenon is a common
environmental problem along with global warming and the effect
humans on our weather and climate in the long-time. This study
examines the change characteristics of the surface UHI in related
to land-cover and socioeconomic data. The thermal environment
information derived from the Landsat ETM in Sep (summer) on
2001, 2006 and 2009 were analyzed. The temperature pattern
revealed the high temperature zone expanded with the spread
of urban area. The obvious change is the satellite city-Changping
distric along the Badaling highway. Regression analyses confirmed
the important role of vegetation and construction land in explains
the spatial-variation of surface temperature pattern. Finally, the
research use geographically weighted regression which accounts
for spatially varying relations with multiple layers, and the
socioeconomic data such as population, energy consumption were
included.
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Impact of Land Use Change on Hydrology and

Land Use Pattern in West Java Region

Kaswanto (Hiroshima Univ.), Nakagoshi, N (Hiroshima
University), Arifin, H.S. (Bogor Agric. Univ.)

The main inputs of this research were rainfall, land cover level,
and soil physical condition. These three components were designed
by GenRiver Model of River Flow Generic which were developed
based on hydrological process (based model process). Simulation
of GenRiver model uses Stella, a software that is connected with
Microsoft Excel. Its main outputs are river flow and water balance
for four watersheds scale. These data were analyzed using the
most commonly used technique for spatial commercial assessment.
Each datum can provide different pixel sizes, temporal frequencies,
financial costs and levels of technical complexities. These data can
be used to predict the impact of land use change on hydrological
condition and on land use pattern along the four watersheds.
Land use change within two decades significantly affected the
hydrological condition. In addition, land use change resulted in
the formation of more patches pattern than before. The northern
part has a faster acceleration of land use change compared to the
southern part in the last two decades. The Conversion of Land Use
and its Effects (CLUE-s) model comprises two parts: a non spatial
demand module and a spatially explicit allocation procedure.
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