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Diversity of beetle assessed by flying traps in

different types of forests in Noto Peninsula
Barsulo, C.Y.*, Nakamura, K. (Kanazawa University)

Flying beetles were collected monthly from May to October 2009
using flight interception window traps at canopy and ground levels
from 11 forests with different vegetation. The forests included
3 mature evergreen forests (Camellia japonica, Cryptomeria
japonica, Eurya japonica, Quercus spp., Acer sieboldianum, etc.), 2
managed deciduous forests (Quercus spp.) and 6 (3 managed and 3
unmanaged) red-pine (Pinus densiflora) forests. In the “managed”
plot, most of the vegetation except the dominant trees were
removed with forest bed raking for mushroom cultivation. The
results are: (1) a total of 4979 beetles belonging to 64 families and
326 species were collected, (2) in general, unmanaged red-pine plots
showed highest number of the individuals, followed by managed
deciduous, managed red-pine and evergreen plots. But in term
of number of species and alpha diversity index, evergreen plots
were higher than managed deciduous, followed by unmanaged and
managed red-pine plots. The degrees of the difference varied among
the plots and layers, (3) the similarity of beetle species composition
was low between canopy and ground samples and among the
sampling sites. However, the similarity was high between managed
and unmanaged red-pine plots.
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F1-10
The Dynamics of Insect (As a Biological
Indicator) from the Pristine to the Disturb

Landscape in Central Java Indonesia

Karuniawan Puji Wicaksono*, Efsa Caesariantika, Nobukazu
NAKAGOSHI, Hiroshima University

Assessment of Insect from the forest area to the disturb area
has been used to determine the variety and distribution of Insect
along the change in the Eastern slope of Sewu Mountain, Wonogiri
Regency, Central java Province of Indonesia. Using analysis of
variance on several trapping method on the ground and canopy
difference by the night and day period during rainy season and
dry season on 2008 resulted the significant difference on each
landscape's biodiversity. Lepidophtera, Hemiphtera and another
foraging family increase from the forest to ricefield landscape
while Diphtera and Coleoptera dicrease respectively. Using four
insect families (Lepidophtera, Hemiphtera, Diphtera and Coleoptera)
as the indicators showed there are no significant difference
between protected forest, plantation forest and agroforest, while
in the monoculture rice was dominated with Lepidophtera
and Hemiphtera. Agroforestry environment has high potencial
to develop for maintaining biodiversity even in the disturb
environment
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b7 ERH Y. ZORIGE, EELZ 2T AR X ) EY - &1
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Fik29 &Y K2 4T )V Dendrobates pumilio (&5 % 3% & 5.
MEFIF L CHIOREBE 35, HREHTIZ I >OREY 17
HEO DA, 73F <D Bocas del Toro i & Tld, NSRBI LK
DR LK) 15 OFRBBIFIN TV L, HEETOMEEIATH I HEC
X 2 FHF SRS R 1272 2,

UK L CR U3 2 @037 TV 2 1fiik, BT
LHAREEFHUMAEEZ LTWDE, N5 2 TIHHENTORES
TV, MRS X 2 B @RI 5 V.

BOMBEIT NS DI BBIIET 5T Y 54 K 7 FAasidr:
5 <o Wi 28 & 3E - T D. pumilio 72U ANE T & 1287 A BI24501L
LCwaHlE LT, MIZX2WREHERRPIET/6ETVH AR
)7 bAERL %% LT DRMHARE SN TN D,

FAFEN T RIBIEE TV L > THEF L7z % 1 IRTD
FEx & L, PO Ey L35, LFHOFRMEIZLS F
)7 b EEKIEK A LR RTHERESTRERE T, ZORR,
[FeEEEIROBRIESRBOL DO LY L RE ., RIEEEROR)
PR EDAA DN E] L) RN TIIEBRICHET ST 25
AN 7 IEEKICE s TIRES LB Z b o7z LA LI
BEBROBELEGEDPMEEOLDOLI D /S]] 358, MO/
BERIRDPMEED K1) 7 S &2 5,

Tazzyman, S.J., and Y. Iwasa. 2010. Sexual selection can increase
the effect of random genetic drift. Evolution (in press)

H1-03
JANIIRRICBIFBIN T W INDRER
*RFBZENT MKV RE)

I NNVRAT A NVAZTA ( Cyprinus carpio ) 24 LIEH
ICEWVWIEEEE RO A VA TH ), 1998 4F LU FL O Mg A v Hhs
THATL T b, HARTD 2003 4EI2HATANE & S Kb Er 4 Uz,

T A NVRAY AN AIKIBITTE U TERE N RIECENLE D L &
VORI AE R o TBY . SO SR E LT, KR E EE LK
PRI LA & 2 VIR —BF Y ICHERR 5 2 HERER SNz, 2
DIE D% EAIEILR YA F I 7 A% KIS HSEIREF NV
THGET L 72,

WLE D JFHEIC X o TEALE Z L 2 WIREE X 0 S JECEAR A 5
DI, WD I A 127 4 VADEBERL TV AIRED T 1 23%
BAAFEY AR DE U T WEIIER S 7. Ml ORIk
BRI X D MEIEHE % 2 ELROfEHREAELTBY . 34
RAT AN ADFATHMER SN OME I, #Y) 0238 2k
MEBPSATERE L& I A OLRWG. 77 F Y OFAPEE L,
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H1-02
WREBRZDSDHRICLOTIS VI b DEERIED
NS RO RIGELRICEIT 2 DD ?

“KE RTF WFA - L), oK B TR - L)

W EZONLEEPIC, THENLZEHOMIV L DT
SO P OMNEGELTVDLIEE T T b DERELED NS
Fr2EWH, 2085 K27 2, FUEE MM /I3 ET
ERWVEVI)BEPRAIA ST NE 20, H 5 S F T4
RHEDOPIRETENCE Iz, FHE, MW T T2 7 b v Offk4 R ERE
REARETSHESOLNDEEERT H2ILEOIICIE, fEIZL-T
KEBGN) L= aryDBHbIEPHOLNTV D,

INFET, TONRT K7 AERHMRHO—D L LT, BREFOE
PR TNE B A7 — VORI ZE B2 2 BEERH 5 2
ETL BFREREOR L 2HAKHEOMER LY L HFTE D
EWIAEZDEITONTE 2, LA L, Z ORRMEE) & 22k g
PRI X B EREEOMERNT, W 7T > 7 b OGHEERMIELE
RETHZ LT, HIZSLRONL, T2, T2 LEHRERMED
BbEREDLH)ICLTELTELON? SHONIIR-> Tk
Vo BIZIE. Zo0EFERKSLBHEFIIBNT, TOEFEIFEWIZL
STRHETHBHEEIIE, 12770 DOMH 5 7 5 FEED IR L E
THhOELNLETHD ZEDRENT VLS, L2L, TOETFIV
WIFEBRERMEDO P L — FA 70 AR TN TE ST, HEOHY
TS5 N CETIEOBIZBIAETH D,

FITC, a7 7 b Dz Adaptive dynamics £
TIWERESE L, MW7 T v 7 b ORFEREOHEN D TR
FiTolze FOMER, BEOGEY L )W 7S v 7 b
212 Generalist D3 A M EGET S &, ST Lo TER LS
ATOWMYW T v by SEALT LB E R o, T O
Fid, FUBEB S CLOBEBOERDPFAT U, 77 v 7 b
Y OEFEREO ST 2 2 L 2R LTV D,

H1-04
RENMREND ? HE - WEOEGEEDES
BARRE NWAE), BEE WKID)

M OTE S FIHI A YIS L ) ERICEIIIC, 23R X o
TR BRMPICEAT %0 2FIMWICTEEEZLs 2L b H
N, FOWEMBEOILEN T AN L — b LTWL DA, FHfIZET
HDN RENVSHE L LD0EREYT A F I 7 ADRKITHRAF; 72
Nb, —HTIREOEADNED S A F I AICED L) g EE b
DONEV)HELH D,

AW CIEHAE EHEEORE - BIEEOBLY 1 F I 7 A
FHAMZEFET VI V@ L, IBEY A+ 37 A0E4 (RE)
/ V) RO D LML CHITHEIE T O ADPED S A 3 7 AU
HETLONEIRT,

55 LA S ORI S (TARIRE ] A LT Rk 2 Hi89) 20 5 .
BIGS A F I 7 AOERL LTEE - FAMRIIAZELLLRT L.
WE - BWEBREZICHRZEL LT WD S 5 Z L ATRE
ENb, Lo LAFLELREEH & BRBINAEEOKE SIZL > TEEDMH
AT B 56058 5 2 LW h 5.

ZOMIC [1] B H LAY ORE I I b AR BEE AR B LT
5 H% (resonance). [2] = HDOFDOHEHIKE L wh, BFIFIZE A
EHREN 7 WEL S (cryptic dynamics). [3] 2 fED ALY 4 2 v DAL
AASWAAE S L XM 7 % B4 (anti-phase, in-phase) 72 & %
SR L 720

INS DR EEHRIEL OMRT #ERT 5.
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H1-05

BUVERFETENEL | RIREE
ERC @A - Bk

ARFEETIE, 2009 4F 11 HI2% 3R L2 FAOFHTE [V 134 & 5%
N7 W—E5E0 6 78 L Wil fbii—] OBZEEA AT 5. S 512,
FEBPCHHALZ) -~ - v ay 7 IIREINDBRREOM
BIZBWT, WERBREE % B LA REHEFOB S S, R
A BV D B RRTEBOR % i I T 5.

PER DML TIZ. & —7 4 ¥ OMALFTHREIR L V) fol
1670t 212 & BBISELD A = XA ZIRIE SN2, TREWS
TIEZOFEIRT 0L A HEE TR DNA LX)V TOIRIZO R A5
T&E7e LLAdS. EYDEEO L0 L) 2 BERIHEIST 520
EVIOREIERBI SN TE L, 2L T #ioid LIX LIRIFs L3R
ENOREE e icE b SN TE 72,

VAR, BEBIZ S HREIRORE(L T O AR ZEZ 5 2 L vbh
5T &7, —W % #InEORKA (D F ) EEEOBN) TidZk <.
MR, S b b RN RERE V) D, ZOBER,S, R
L EOBRBETHEISEOE W E—AMTIER L, B
ZELCHND EOBEETE [Z2 22 2] 12D X v—)i5 B AR Uiy
R B B %W E—EMIMICER R Z L0555 ho TE 7,

COEBBEEAOHEIS S, AWt 1 oo fmEe LT, B
B O O H B o BB M TIUR, RELB OB 2T
12K BDD, BB S OMIE, EBEED S Okl o A2
THEOBRERZEICETT T, £ LT, BED SO IdI A -
HOMALIZ & > TER SN T E 720 HLAIIZEWOAH & A
EREVIRL. NERTIERMREL R R L . A - HIREls
YR AL L2 EZ BN D,

B == v - T a v s OFRRERTE ST 5720 ORFBOR
LLC, BEOHHEEOHIR, 2F ) A kOHHEEDH V) 12
DWTIRHT %o

H1-07

PUHERT TS LY DDERFAFEFECTEDT
(AP-)

)RR (k- 8

TVERAETETTI LV, WEEPLORERLIT=Z—HND
BERFFSEOMGEE 7 ) O T AR, K34 XL T O
VD axbbE-TWD, Tz, HAET ) 2WEN - ALK
BHETCT 79 L OBEHR G EHIRL T L HF2e6 b B s
DDOH b,

KEFFel, 7V EETAIEICLY, 77T AV ORE) - ik
PR S, KEEMDIRITI & 7 o 724558, FRKEAEINT %
&\ 9 L% microsatellite DNA ~— % — S BHF b5 v 79ERIC X
) BEEE L 720

Tuberculatus )& 7 7°7 L&, FEWNIZT ) LA 5 25 e L
TR SR, TS ORBULTE - B - 7 ) AR R T
NTHEBRE %5, LHEETIE, HYTOEZaa=—2BET
7 IAR T T T LAY T quercicola & IEFLAFL D T japonicus K
O T, paiki 2SFEFTINZBIZE SIS dbilEEN O 3 ik 11 Ko s 27
76 FRE3 A 832 L9 DL L, 5O microsatellite DNA ¥ —
A= CRALBIET L BETRERR, ZofE, 7 LA T
quercicola OF¥Ix SBT3 - F¥ AT O HEA L, FEILAR 2
HOZNHIZHRTHEEIED? > 720 72 AMOVA IX, 7 k&
T, quercicola O I H & M3k N OB ALEEAS, eI 2 it
DENSHIZHRTRENWT EERLT, S5 T v TEBOKE,
R BEMIE, T quercicola (8/1342), T japonicus (52/200), T.
paiki(137/1315) TH - 720 INHLOFEENS, TUHRER T 7T 4
U, BEAETLICLEDL T, EEIZIZIZEALRIET, kv
AN 2B W TOREMOFEF DL L TV D 2 LRI E L7z,
FRORRIE, IXFFIHMAT LT VREMT 7T 42 T.osp. A
BWTHIERR SN,

217

15:15-16:15

H1-06
7735 LY DREERERET DEEY T F VOB
*BJIFRTD, SHE ok - BRERE)

WIS U CEBM A MY E S D, 20X ek
B FRBMWWE LR, 209 b, RO AHER CTH 5 LB
LRI, EWIEBEENG U CORE 2 BIMIc b, HED
Rl B RBIM A AT, ERBETOR & % 2 O, i 2 5
BRI A AR 2 7T VIS L, R ORBR A LA T A A
v T EECH B, KBRTWERLRHMELR ML E 2 5 LTt
COWEE ST LANIVTHIRS A Z EDNARRTH D, Lo LER
DHRNLTR L,

T 7T L VIEEN O EORRERZ AGEHAA T, BERBIIIL LT
HB WM E NI MERZ RS ENMENT WD, FxldINF
TYIXALTFHT 7T LY Megoura crassicauda & v, 2o
ARG RERX I = AL DR O TE L, AT, RIROZ
G mESESIIEANCTT HOBINIKM S NG, e, 2TOF
JERIAT D, EO X ) ICRICfEZE S I, &2 CRER A8
MY 7 FIVICEBRINLE D0, TLRRICEEEREPEZDL Y AT A
FED L) BWEEFOOPEWSPIIT B2 BERICK L TREiA
LR OB B EMIL A AT > 720 FE T N7z TR OB % Jk 0 1 52
L7z, 1) IRISERIEI O 7 F 7 5 T M i 2 735 FE M 0 1%
ZHITHHZ L, 2) 100G LI HCEHENBRCLEETNS T
MAFBENG ) B b 2 by 3) BERAZT B s LI [ 12
6T, Bl BM A2 RS AR RLS 2528, 4) SRl
YW EEDLYEIHRTHHMESEHNSND ZEDPRENTZ, 2O Eh
5. BRI B EHBRE KBS 2 2 7 F VIEDSHEREL, b
DRI EZ SN DT CREIC AR B 2 IR SN Twb 2k,
F 72 ZOWEITE RIS L CRIEIZA UL & 5 WM S .
HAIZRbILD Z EDURIEE N,

H1-08

SPYFUINACBIFDFHTERNEIOY 1 Tk
CERE (MK ILER), TH=T (BEW), IHEEt (X - &
EHhiEE), MR BEX - HEXL), THE (b - k)
IOy A4 FEFEUHIZE LA S, 82 s REICEIE L CGifs
b BT 0D & Th Y. AWEHNEE AT AR
o HARFNEOILHE IS )L < A3 2 A I Y~ % v 3 A
WZiE, BAaA ey M#ES L2200 0% 47 (AR &
EHM) PELET S BIITTIEREDOE 4 L HIEENR S & 9 I29KaL
VDR ERERTH ) . FMMIFEN 2T a s 4 TNy —
FHSPICTH I LT, BNOZNZROHERID - T X 72 ER
PHREL L LA

IV F N ORI AN R S HE - deiEE F T <
AT A FHEENIAIN PEE E 13 HEE O B A 555 AR
SN TW 5, A DNA B X 0N AFLP % JH W 72 28T O #5 F.
JeilEiE & RN PERIZ B MR T T 5 4 TOFAEH S »I2 7%
o720 HRESILREW D% < OFETIE, RIMPEEE 5L - LB o
M TRBEPRELCHLLTVL I ERMONTEY ., &l iEs
WIS BB EDO DM EBDORERA IV~ X 2 N8BT B0
BIAYA TR —ICE SN TWwWAEEZ LS, &5
W& %2 DIEA T — )V (72 & ZAZRINBEROIL 7 v 7 AR gL 7 v
TARE) NOTAY A T OREAGRE MG L7z, & 1ILEsic
BWTTay 4 T7OGNRERMIZELTWE S EDRBI N,
FHTIE, B 7 = Y —0REMIZL o T a ¥y 4 THOIKEHT
[REEALE L TH Y, M RT3y 4 TOSEDOWTREMIC DWW TE
By D,

H1-05



H1-09

H1-09
NARANTUICHSNDHRENZRE
FINBIR=, RoAfRE, SHASH (RA - 12)

EH OGRS E OGN LT 28213 TR L
EXEn, #ISELOEE R ET E 2 SN T b, AR
LI —&H A3 2 FEE ORGSR E L —F T, BNLH %
MEFE S 2 0 WHEIR % 554k S B RPTIE L2 B &5 5, EREMSE
BRACIZHER N OFLRE N 2 BRIk L L2 e & B BN & & 2 — iy
BTVELATHY)., ED L) BEHTIZBCTHERILIE US55
RHFET D L E WIS EIIRI R E V2 D,

ARWFZE UL E U1 5 S 2 AT 2 720, dbEkic oA
T2 HEMA Y 4 v OFRESUEKIEE Lz, HEMWS LT
V& [ESET - BREARD | & I A TERER 2 BIHSIL { —fiIC A BB,
EGRA 2 THEE & AT L I KAL L2z A 4 v &R L. SRR
LI ENS DRI IR ME LA T A Y 2R MHWI 12,
DX BN 2EIZHANEA Y A Y OMEHICH b3 I XA
RLREHGBHADOF T LY TEAS N, [HEBII R TEH O
FHLTAENL LD TEXLN, RICHEZ ANSL ETIEZ DR,
KETED, —J5. HERMIEERRICANT, B#E. SHOWRMEL
PATELD BRI L TERLZTOTDAMEN %3 7270,
FxlZ, C0EI B ML= FA 7 EHANE RIS 28105
WTCHH A YOI BN -D TR WAL W IR % 3T,

MEE LTHRICIELS AT A< A <A B 7 )IES% H CHER
AT o7z ALiEEP SHERBE TS 7HIA, #9170 0k~ 1
<A N T ) EROIREMNT %47 L FEERC, ThEhofiicox
B E R VIEL N5 Y L) OEEREY A, ML, ERL
TG % S B A R L7z,

KRIFZEIE. EREASHRILICBW T P L — 4 7 ALERTT R 22
HEZALTHDHI ERRTEERAME L D,

H1-11

FHAFTY LY BEMHERESSRED QTL

*EESEY, #HER (TA -8B, SRRE WP - ABRERE)

KN ZAE 247 9 B O R R RE D L LI LA RE Y 13 H
ENTELD, FHLWHEMZERRIE R EE D 726 T EEEEIC
SWVTIE, FRIEEALMWENTO AR, KIFZETIE, MELR
BICEKEL TS IS E b4+ AV 4 VlEZ N RICLT,
R ORI Z b A s T (QTL) ##&E L 7.
9, RRBIENE L CERDD, B TRMH 2R L TwD
ATTFFH LT ETVH Y AT OMBIAMEIZ L > T, F2 A4
ZUEL L7z, ZOF2MREZHWTAFLP BX YA 7 a5 5 4
b AR TS & 2B A R L, MO SR BERE (DR
FORES, IF ES, MOBEEORS, IR 1220w, QTL %4
T FORKER, BIEIZOWT, HHOKAZ VRIS QTL
BRWESN. TREOESIICH LT HIEE R~ Y9
VAHATHAIITRTIE, WICELTIEA 7734324 F
TRCIEELR->TBY, KEFOBESMLEIR T RERIRIZL S
bOTHL I EDRIEENT. EEED QTL KO QTL &
L C7hs, MIEZEARO AT —E L T ol KRS
DEHAFIEORKE DO QTL THES N, LA bl QTL A8
WL TWD S e, BRI TR AEOMRR A L7z 3w
2, W R RO L M R R o L A2 TR L2z I T
bbEHESND.
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H1-10

MR IVEFEEFCH T 2THHRROELTHRAEICSEK
HEREZEDELHERDER

CARNES, MESE. THTS (REA - HEe), EESH (K-

5tERIZ), Melin, A.D., Fedigan, L.M. (Univ. Calgary), Schaffner,
C.M. (Chester Univ.), Aureli F. (Liverpool J.M. Univ.)

FREOPTHMRFVIE LM F 7 v O BEETERICLY
B L 2N S L EOBELRMANLIAZRT, ERED 3
AR OBISHEFRICHE L T RERE~OHEFM 2 &5m &
NCE D HFAEEM T N RIIREREANOBR O RECT 7 v
BRI SRR O BRBIRO N RIZ OV TIZH S Thh o
720 PR OVIZEE LMY 2 ICBE OIS EREET 5 -
THIFORRTH S,

Falxaxsy ) HIZHEET S 7 BV (Ateles geofiroyi) & * < %
WV (Cebus capucinus) OB AT % M SR EATH OB %2177 »
LM 4 7V #n T OEERI ST /AL 72, 7 EFIL TR
EMIBOMEE, IEMEE,. BAREEZEOWTIIBWTH 36
L 2MBICE BRI o7 TS ORGSR LR
ELOWHLEOaY M T AMIEEICHEL TV, A~¥FH LT
R R OREIC BT 20T 3O L ) REMEIFE
Bz TROORERIE 3BEEEOERMEL LFL TR,

L-M % 7' v O RS LRI W fE & b vz xR fE O F i &
DHEICKE P> 72, F72 Tajima's DX L-M *+ 73 ¥ # 5+ T
IR AT A S IEO F NS AZICEB L 720 s OfERIZ LM
T 7Y VBT OSTIED HRRIR CFALER) 12 X o THmMIC
HEFF SN TWD Z ERMCEEL T b fTEIEE E Bl 40Tk
DRERERAT 2L ARBIRE SOROELHTET20TERLS
B H R % T 2 2 L BV TV A TTREEAEZ 51 b,

H1-12
REBETELEGTFOT / LDA RROU—20T
*SE—58 (AKX - RCIS), MMEHRM (MAX - RCIS), FAMEF (X -
E(LAERR)

W OREE DAL EEE, B4 2L 70 ZOREEED
FERELTELLEEZONDL, TOL) BEGTOXYADREE
YA AR L. R RITEREILE 2 ZE b T 5 2 Lk, EYo#EnIc
Lo TEETH S, Waddington(1942) 1%, AW ORI D258 %
BT DRASDD AT ZALDH D EE 2, Binh, WHHERE
T ORBIIAND 2% #4813 2 Canalization &\ ) HEELFEE L
Too EBRIZ, BTy REO—HTHY, MIENT, &7 E
DT F=NVT A2 T OB, BTy 3 HoBER & 24T
> TWwb Hsp90 13, T @ Canalization D453 FEEKD—DTH % &
EZHNTWwWh, — T, Milton et al. (2003) 1&. Hsp90 O FHEDS,
FSEMBOREEDOIRIETH 5. BEFBE O LA IE S
L7Z&wZ & %R L, Canalization & 84 BFE DL EMEDH D A 71 =
AL E > THLN TV B HEMZ R L7z, 21 E T Canalization
R0, BB DR EAERE DR A CIIIE SN T & DI, Hsp90 72
TTHY ., FNLUST, BEBRORECES T b EETF OFER
FARINTVARV, AT, F/0vayyavwNTiziffe
LT, SNETHRENTI b oz, SERREZ ZELT 5 HRE
ERHEOBIETET /AT FICIERL, ToEEs BT L&
FHME L7z 7/ ABRICELRERKIL 7 3 VIZOWT,
Canalization DI TH 5. THWEILEOZMHNTEROKE S &, 5
EMBEOREEDIRETH D, KOG TORREE (Fluctuating
Asymmetry : FA) LIERBIZEORHKNTHOKE S 2iFEL LT,
T NTA RBRAT ) == TR fTo kR e 8§ 5,



AsERKX 3R 16H (K) I55

11-01
NEEZ1—FZT7VPUHIVITDZXLIDATY LY
EHMTE
*ERTF, SHER GRMERID, TR GRItK®)

fed: 75 ) TIkEREHEOMAED—>Th b, EMAEEOH
HIZOWTIE, fHTh2EHOEVIRE BT 217825 5 L Tw
DA AR R VA TS ) TICow TR, BEOZEICH
ECBSENHL W L s, BIMTEIONZIZIZE A STTbRTS
Lirol, Za—FZTFX)HE) s XAy (UFYXAY) 1L,
RGN RIEE 75 ) 7 CTh Y . NERGEE R TIEARTEOH &
2 & o CTHIE R O MAED B L T b, RIFFETIE, 7 X
AVOBERBERERFEZHLNIT A2, BEOBEWHZ Y ALY
BT 208D R ENERIC L o THREE L 72, 288K BEE (v
AHTIATA) DBV, 7 ALY MEKEDE VR, BEEADE
Wik, 2 ZNENDIT MBI T L — PR L7 MR L
TL—raE, B LIEWIT OB T L — F &R LT L —
b EFRE—HNZHRE L CER, 2OHHEY XLV E AN E
BFa—TTORE, TL— MIEMIIY ALY RFEL 72, R
MET AN AT e AW TREIRE 2TV, Fa—T7rbH &y
ANV OTEZBE L. BEOEBEVHEU# R L 7L — M 21~
TLEECIE, T3% DRSS FER OB WO DWW T L — b %&ilo 72
AL ZOMOMIETIE, BN EET 2L LTI
L—bEBHEDLholzs B, TL— MIDTFEHDE W
DR S, L — NEEARTF AT ORIORRELLEZ A,
EHELLDOHFMNWLNET ¥ FLIZREEIN TN TALY
X, BEHOEWERIIE TN LR OB L T R 2 R L Tw
L5, TOHIAEERIML CnawneEz bz,

11-03
FAAZICEII 2HRITHOMEBNEZR L ZDERA
FHEER, LIEEY. ASHRE H)IET. BRER GREZTA)

AR REOWRETEICAERT A2/ O N =, FITH =220 T,
SATIOALIRIL < 2> S HBRIE < FTo 6 Mg 2 xh 51z, KREAT
B0 waving O L. bR D HEFTEIO N ) 7 — FIEEATEI O
BHEEIC A S5 MR ZE A B & 222 L7z waving RO ZE R I2D
W, HEERO IS BAEERRIC L) . TOBROLE T, Hig
HHEAEDOLDTH B I EDPKFES NTze /N 7 — NEEATENEE
DERIZOWTIE, NLREBEY) % ffi o 7 BFAL R X 0 . BEEEW) (23t
T SREEAS, MR TR > T L e R R L. sk
A OFTEIFEDE NS, N) 7 — FREEHHEE O Ml 28 F 2 R
NTwbERbLN, 512, waving kel & N 7 — FREEAHHE O
M2 Rix, & IS HARRLOEN L FERY B 0% H o B T
GARE A RS &) 3l L 72 A S 725, BRI RIS
BWTH, HAREEHEGS EOMIZKE 2Ty v THBO LN
720 ThbbH | MSTEIOMILIZEAS, s 4 M o @ =R
BIREBET O VTV E LR b,

219

14:15-15:15 11-01
11-02
MRET—50A—Z2B5VcAT M ZOTEZEH
i

EDER—, RIBEZE (FRIUX - &), HERA SEEe R’X-
ST

11-04

BHAEO7? UEE 7 U EOBXIRE R
*ZHE, SHEEAES (BX - £98R)

HARTEOY< a7 ) (IVAYIya7 IR, HAN
EZORMOTEICERL, £ ofY L EER, MENICED-
TWwb, —/RILEHSMO T VHEH (NFH, TUE) &> a7V
CIXEMESRRY), TOEBLLRTH L, HMEOFARNICEH
THMEEICB VTR, a7 VEOMELEL LT, ¥4 08%E
IR EMEzO CoTya T ) EERBEESEL WS, 22T
Y~ bhoa7) EHAROIAFAEE S NS T ) & O TR
%, BEMICBITAITEEREIC L > TR, Yx boa 7)) Bk
e ZH7 ) HEZNENY ¥ — LNTEMS Y, 206 %E B
L, WRAM X, B, EETTENZ &R TREE L L CHE o B AR
% GFA L 720

ZOER, T OMEHEIZ X > TZORBWIZIZEVDS SN,
BTOLTFN)TY (N TVHE) BXOTAYFAXTY (7
&7y T IR IEY Y 07 ) Ix L ORI e SR L S
N, BELHEELEE o TWAE I EIRIEEIN, TV~ b
T OYEAHSBEISNZ A ar 7 ) (Y= 7 YR 120w
TOHBRWE BIRARIE S 7z 75, LRL 240 & AR R e o T
Too —HTVHICK L CEGHLZKENEFOY~ ba7 ) ik
X, FOWBITEDHMOKE SIZHBILTHMLL b —F, 7TAA
o7) (Y<=7)HE) R, PEAVHEOYOIT)(TITVT
YRR ) 2 Eo/NELo 7 ) ISk Lo A R & LS 5 1
Mol WEDZ ERS, TUEHEYY YO T ) OEEKD
IEOFRZ—HTIER L, ZOHKBERIZOHA 2B DS Z &
PRI S T,

Zofs, fvar)(IVAFYIar )R, yhararur
V(arIF, FrrsraTViEiE) &7V EE OMRICET A8
ERHERLMET 5o



11-05

11-05
BEERERIVAIDERELTOT7 TS\ OERERE
FSHY. SHRL BGYT RFEE BAR (SEEEN

EIE ZOE KGRI T B L2 B S L S O ESE
B (ECH, TE, A R I A, 8) ICEAHREFS LT
Wb, a4 REEO—FETH LT 7 TNV (Phoxinus lagowskii
steindachneri) . $8JI1 (LLF. i54«m)1) & xR X o JEH 4|
DORIFIZHER S CERBLTWA I EHMPHI LA, BEEBICL D
HY D BN T, AEOMEMIITE EER SN2 D072, T2 T,
SRNTIET 7 I NYDBFAEEETT- CTHEEBENOMIEO T HE
SDSFET 270, B D\ IAITHGAVD 7 ARG R TG A S AR A Bl
EETHLDEMEL, ZHNKRIIBIT 2 AEOREIZ M5 720
DENA T A b~ —ERBRRAEE 1T - 720 EMM 2 EHREO
ey RSB LGNNI FA T SR HAGTN AT AR5 (=
AN 2SI REIT 5 2 L ARIES LT,

Fald, HAAROMINZAR SN2 EBETHLT 7 INY 2 EE
BIGY) A7 FHOIRIEE 570, AEOBEOHNACHM 2 &
DHBEEEZ ATV L, COWEO—BL LT, BEBRHEOLR
WESRILBT R ACR O TN 2 € 7 )V e L, FERIZESEA 5 A
b~ — R L 2R R T o 72 TOMER. T T IV
KD EATH2ENMN 253G A — MVORBCHEM L L, F7oKk
WO T T 2ENNEE K OBAN RN EZ T 5 L&\, FHEIN 2%
HIRBE 21T 2 EAURIB E N2, To—H oMk, M1 - F03
BEmIC L o TRE) L72EICEE L. SO Ens, SHINERT
LT 7 INYORE, B EH D VIS L - T JEH
PORFRL D LBE 21T BRI E TN TV D EEZ 5Nz,
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ERBIADBROTEZERXD | FAIXFF KU 3%hE
EMDLEE
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M8 FET (RS, BEXT, WF & 8B £ (tX), EEERX
(X)), HORLK (UESSH), BHFIES, ILIARS (RERA)

IXFFRYHEBHOBITECICERE N v 72352k
PEODPOFETHON S, 2N, B F~OMREECIRT L28H &
DOFFERFEIZEGTHH, BENZT S 3 A ok, O T
B FOEFEHRTLETFHRINDL D, B2 TET 50
. BSOS K& R 5 2 BRI I
LB,

EESHATE CHOBOITH & v FDEFICE 2 558 % 5l
FTAHOI, WBEERENEL L 3O0EE (HEEEMHEE, =
ERREO=EE, FERES) ©, FHEHogoRMmMTe s, ©
FOREIET B39 A7 =% KL 720 SR L - T, T4, I
WEGET ) 7 CHEAEAL L - BRI AR OB S A ST A 2 L &
HH"]t Lf:o

SEOBOTAETHE I TNLEL. BHEENY v 7 (B25
500 k mPhiE) Cid. dLiE O ~E R o, B & R oA
WIREHMTH > 720 B2 S H I F T o34 1E MR EkE .
S OB Tk b & < 1,200km. FEOHLT 750km, ZH B OB TIL,
7 D55 LUTF @ 550km T o 720 M OBIZEIRHE Y v FI2F
BWEIT 5%, HEEEN) v 7 (B25 250 kmBPAK) 12FH2 5%
DHEZHTDIZH LT, o 2 BOBTIZFIERH6 0% D HE
ZEIEREN ) v TICBER L, AR E LT BREDER COWER S
EEOT. BOKEIHH<EB<=ZEBL%Z). e FOREHEE
BEEEL . REEZHBOE F TR o7z, EERAY 21
B L2+ I AFF )Tk, B bRANE Cofisa, Bl
F R OMISEICREL TBY ., TEOBHER OB DL
BRELTWS EEZ LN,
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CCETHAPOREEIVIADER ~GFE. RITHDS
EEDNTERD~

NIBES (—RS547 - FPIP)

2006 4E A 5 2009 4E D 4 4ERI IS D720, WEHLIEEEIZ B VT,
IV TA OERREEFERL 72 AEORKE, EREO—H2H S 2
2R BI20N, IVITARELDOETHEBET SNTELI ENGh
2720

ZOE LI, "ATHORE S, %4 D Japanese Night Heron
TH oD, REIEFTMOBTHE I EPWALPITH 70, BhEl
2B B HEANOMEINEENT H P A TR b, IEEIHIC BT 5
FEET D HFOAT, WIhogad, BEITEHICR> Twi
@T%%O

F MBOHRIZOWTH, T4 F(HME) I2BTW L0 5#
Afr] THLHEHHEICHMFITON, TAHFTLRVDIZFELOF
/412 Gorsachius goisagi & 17 STV 4, {HHE X, HEEMRIC
IGE A EPEROKESICH D [FOE] =H (0ws - Hir -
FE) 2%, IVITALDOHOBEETIER VD, LEZTwD, # U~
XAHKOBFNREY) FE IV TORE, [Afvof] okt $L
SIZEEDAND LD TH b,

WL, CNFCTORERBELETE Z, RO 6HH % Ll
LT, IVITANOHFREDIZ G 1 BEIEAT— 2. W) {55

3. BHEHIC BT B MO 4 JFEIEHIIC B AHE T T
OGS 5 THOFH L VAL (VY ZRA N 2D S50 #
fHOFHE FMEPoORENE FHHoTE BNEOREHE
WOHZNTH RO kL dhBoftiEn FiEToHs
OATEHHEE  EREATED) 6. 8, WITHDOBE L SN TE 20,

IVIAE, EeLEUbIcEZ LN, AADOETIZESTE
72 LA LAH, ZIEHOBSIC L) NN IHOIT GEMICH B,
B, W 7 RIS % DR - EIE - Ak & RS T
ZF 2RO A BN BSOSV T WD, HADZ KR YD
fRFe LT, MO - B ORENBRBEORETH 5,
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DLW EZRWeAF = XFF RUDFHNEEIIFTRIL
F—HES5A

*EHES, LIRS (RERA - £9), £88%E \HEET, #iE
BE (REA-R), ILAELT (B SEie), BEREY (AEFHK-
AR—VRERZ), MRET (LS

IAFFFNYHIZXFFRYROMESIE, ZIHHE LT oM
by 7 e B S g { HEN GO R N v T4
LRV OROFETHISILTE D M N v 7O A HALRE ]
H72N DT ANTF—HBEEDPHN I EFME SN T D, T,
SR N ) Y TOHALRER B 72 ) OFKITB OB LR & L
TEZOLNDH, A Z0H 26 2 E THREFOTE & = 4
JVE =R FFCEH S BN R Ve ARFZRIE. T THIC
MM M) » 7279 2eFMENTWAEFTF I AFFR) 2R
ELTC AN y THOZ AN F—HERLTHOMBRIZOWT
SN T A2 HIE LT,

FAAEIE 2008 4E & 2009 ED 8 HA 5 10 A2, THEIEOEERT
FTHETHOBRENRIAT>72 EN) vy THOT AV F—HEE
X, ZHEAERKE: (DLW &) # W CERHIIL 720 72, MERICY
Fusr—y—%EHEL, M)y THOBEREEG R, 2008 41
30 iR, 2009 4F 1F 20 fE R IC O W TRl Z 47V, Z 24 6 Mtk &
7HEED S 1~ 4 HEOFF /NGB & L F—HEE (FMR) %1572,
FAIXFFRY) D, FHAK EEMNHLED/ZFMR X, FI2E5
BT <, 00541 = 0016 k] - g' - h! (N=13) THo72o Th
FF A I RFEFRY OLHHFTAVE-HEE (00137 k] - g' - h?)
D39RIHIY Lzs 720 FMR & M) v TS KRR B L O
KRB IE, B IEOM BRI S N7z RUFFEOMERE, 5.
WEN) Y THOERFTENA 4 I AFF PO A VF &
FOHDEHRKEIET VDL I EARBENT,
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BEEMICL DT 1D EDITHEREHMEE D EIEOD
fi#BA

AT (BRREWREYY—), BElE (HEHFROR)

Faveidly FIJAMIBWTHIKGEER IBEIEESNTWD
B RBEMEEHE TH S, WHEFCEIIL OREL S, HAE
WTHE T A EEE TR L2 VHEEO -2 TH b, Ll &K
Tl O SEREN 70 R BV ARG 22 5832055 < . B BT 21T R
FOMNIMERE . P KRR BARERIE O —mATRIH S TV B I
TERVARIIIEIL ENTEIET 5 F 27 e ICHERSERZ A L.
Z DB E B L 72O T T 5,

FAIZACHEE Y M AR ORMTIT o720 Fa v LS R
L. Argos BT S8 EHR 2 B85 L 728, T8I % B8 L 720 1TEIP
OHEFIZIFFEE S — F 0V (Fixed Kernel) & 45k (Maximum
Convex Polygon LLF. MCP) Z i L, Flf %4 D 95% % & o ith
WAEE L7z, ZoiE. BB 21T8EIE. MCP #% v
% & 5884ha, [H5E /1 — A VEE VD & 1041ha & 7 o 72 B
2B BITEIEIE, MCP #:% v % & 36806ha, [F5EH — # ViE%
V% & 4050ha Td - 7z BEGILE B & {3 & % 2 5D 507
RS D L) IATEI L. SEOST & BTN L Tz, B
WS FEEIC, fGERACHEFEL, T OMEEIEAER 30km 123 K&
AT

FEDIZOH 23 HICHIB L. ™ b F A i 5 —5U % R, 5
BRI IEARMICELE L2 20k, BINLREZ T L. B pa
BEREH L2, KPR Z MY 9 H 30 HIHIRILE 7 o
KM (2 H)E L 7o, BB A X E AR L C 750km., BEL 72
A3t 7 ATh -7,

F a7 A REREORER A ER L THHLTBY., Z0
TATRED 720121, RS EETH 505, JIFTH 7 &0
BERREL., TORER A LIEETHLEEZ LN,

BB, RIS HWERSEREE» S OWBRIZ L ViThbhb o
T@%O

11-11
ILBENARFECY T RBEZEHBI I VDERE !
EIRDBETS —

INEILEE (BFAEEERT)

2004 ~ 2009 4E F TOIELE, 8 ~ 11 AlCdbiE g LBV ¥ v H
KTHIrREE (AT 7 P~ A - 0¥ 7 ) 2T 2 b 7~ 0178
ZHBEO R AL B TBIE L 720 3B IZ 7 RS HED
Sl E L. BREINTHAEEL TV AP 3IRKTERTVWE, 21H
DOWJINE T EEEA S 7 RHBEOEING L 72> T b ZD7210,
FEONET ORI BB, BEONATEN P O5E8 L 72 B, BEINTR D BEst %
FOBBOMAATNAIZREL TWE EWI) P H L, 22T,
204 HIENZO~¥ 80 BHD v 7~ & fifkakp L. fTEhxRidk L7z 2
TASEMIS L B A, SRR Z OB (Bt B
WA A L 72O, K- BRLzbo, ERL-b0) Ry
GHECTH ol TEEFPOREZOTH2ETLIEOMA, T /20
FO—E —FEIZENDLEEDINE, BMTTAT AL AEB S
o Tz, AMARM LA, BRI, iz &RE R 5HT
WER R, AR E ARG, R 2 SIEE RS ATV, AN
P MM R WERAL I, B, TAH. B, MR, . B GO
JElgE. B, MR, RS, RSE R & BB R0 % R 22 T
Hotze TNHITHETHEHBZIMS 2D, MEEE R CHAL XD
IS SIFWAEIZOE DR THRE LM —%T 5, AF
DFEBE, ARSI AL B, RED 3DI5T Sz, L
7280, BRI O % IR AT TR R R se N & a2 72
AATHDLYE, Mk Lienk ), Fohor<icFish
BWBE ) IHEFEORHTE T L, A, EFIRALETAND
B 5d 5720 ¥ 7 HFEIHD A ARSI 724 A 2 3fisE L 7235
A HEERICFOREZMRT A2 EAME L THFT L 2VAE
BT D EHRITE LR L. SN5DZ s, b r<iddfM
B LR CAKREME L. ANFERRET LIS DL
PR END,
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TwikDo VD DGEEER

“KBEF (@ - MP), (RANE (LEEHEEER),
RIS, =&aT (X - 138

TR VTIR, BRI, AWO ZAHICRET 5. 5 A THIZD
BV RIEH L 22 BICHEIN L. 6 A2 o T2 TP
Bo WAL E RERICHENOMREGEI RO A L)1), 7T AP
25 8 H EANC AT THAL D, AREOFHZH T B 2 [ 1L N Al
i BT, HARE B o & ILIRSZE AL & 7 5 T L OFHID
PR SN, EABOBIMASR SN L)1k 572, BB,
BAAZE SN TV LB RO COREFHENTVWED
D ERS 5 72D IR RO 72,

ARAE O FGF AR AL, T R Ol — R ISR S 2 EE 177 o
BA AR TTo 720 TAENAEE. 1) BURSE & Ml ge 7 48
DRI [ 72 EBRE O € A HEEA M L <. EIH. —
MEORE. SR H . BEsEE. Wb H. B LR, SHEMICO
EBHBEICTHSLZ (EELETL). 2) MEEEHOHH Sy —
(diurnal pattern) % ERmMIZIEIET 272012, A ARV
HATRHEE L, 1H HEICD o THEOHRINIGE % 8 iEmmIciE
FRL7z0 H AT B RTe B 4 BEOFEFIFRE L7z

2009 SEDQFTEDOKET, 1) BIEOBWHIL, 1256 TH o720 TO
By 9 DATWIZ G2 Je M L 720 FIg—EI$d 416 = 007, T35
PEALHERUE 388 = 008, “FIYHT HEEMIL 364 = 010 TH - 720 #
THEGREICBE LT OB - SR 5 oA T, BRbER. B bR
HOBGHRIEPE L AR S N, 2) T, 4o
) B 3EOEHTT — N EIT 5720 WTFNOBEMIZBNTHH
LA BRARNY =2 hH Db LD bhol,

F72. BT A ATOT— FENICB L Tk, BB O E
AAaTze TOHEEHERIIOVWTLHET 2,

=X— (Fl

11-12
BRMEDNAIVADBERELBNICSASRE
*HREE (RA - FEBWIARE), BHRK X - £EHRZNW),
BARRSER RIK), FA5— GERX), IAKEf (HESELHs)
WA O RIE, EICT v Ry LY SO PRBEDIS S 5 AW
HF(Ty 79 /4 2)Tilibiih, 2) LRl TaIa=r—ra
CERITHIANADEE (KA v ANE) 1. IO XD RS o
THEL LR TFTFEA V2o TWDE I LD 2 515, Morisaka
et al. (2005) T, 4FIZHH A ) 2 SVWKETBHEDIFINSF
T AN AE MO 2 Ml I AER A L RO 2w
FA Y ANVTFEEELTWDL I EEFWHLNI Lz, 4, 3 HilO KR
49 ANFEOFFZFEL NV (SL) &, 320KF~ A1 27 %7z
KA 7T L=%2HOCEI L2 &2 A, M CHEENRLS
7z (Kruskal-Wallis; p < 0.0001), 72, FHIHATH ., FFEED
WHRMET LA v ANVOSLITABEICHBE L TWwiza, I T
FHUE A FHTE B L O TR ah o7z (ANCOVA; oM
p=003. Ml p <001, KEMEH p=059)s 9 % S VHUK TIXEHE%
KEL L, ZORMBZLSETHESHNEEZ L TWDE I LA bho
720 E5ITHRD D B EVHIETH A2 RETEHEED A V5 ORI,
BHEWIZEA Y AV 25300 mUNICEFEFLZ %L, 4
WHIEFA v ANVERCT, BENOKEXHERFLTVWD Z DR
Sz,
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BFRPHORD [ ARERORREREAZ > TV
feh ?

* TR, FERE, AN (RAEERER)

B E D CHEBEL, PO THOBESMHERRL I E LI 5 LT
PEMICEREEEZONTE, Z LTHAETH., FSHN L EHSA
KCBWTIEEZEEZEZON TV A, bNULOILIHERICBIT 55
HERRICEE S 2 b o720 TOBMEIZUTO®Y THb, (1) BHEED
FSHAR L I3 2B HERA D T 0 IC QW E L2 8, (2) £
D 72DV NTFEFAR BRI L TEDS D B DI A iR E 258
EBZLINTV R L, LT (3) BFEBF IEHEKTNIC
i< DT, BWEFI LD BEEIMET LI D 2 o THIEENF LAY
LY LML 2D ETFTHDLI L, Thb, EEIC, 7TAF
VAV EIVEYRAV T LAY DRIIBOTHESER YT 28
A, WFHER R RO TV L OGRS Cld R <, IR
BB ST 20 CHTHTHL I E2W S L7z, WD+ 2
d. MAED A A L TO LD )ITREZBEYRL, TNAA A
DI AR E T X TIF 5 D7EH, 2 OR A CIER TRz
D72, FLTTFHIE. EDOT7 1+ — KNy 7 %58 LTV E S5
M S DR A FO,

L2 Ly BIATHSED LS WEBNZBIRTH 520 TiE,
ShoTuhv, THE TITbh X 2H8R TORERESER 15
BRS% 2 & T RIEBY & ST W O MK 2 EEMEE T E S
WD D Bo A TIL, ThETITFDNTEZBMATOE
FEERIZOWT, EHFHEROA Y — F, BEBESOMRS B LU
B O SICERT A2 L THEFEMZIT) o

J1-03
EEHRTEEEYHEOREFRAROEM S CREMN

DR

“AFEL (ERERE), MEMEHE (JEKFSC), JRIEFM GRFPAIKH,
AT (BAKE), BRERSL (RILKH), FFHEES JERHIRRE)

AT T, S MR RS Vo MERPEYTEEORK
FEENCHIE O X 5 IS A AV HEIER L 2255 EERTEA
MEFR SN, BEPTEM SN TV D, AV HEE % R O A HAEH
WKEoTREIEN S Ay NI =2 LTIRA DL Z LT, EWHEIE
SN D T AR SRS ORI, ToWEEER LT L
T& b, COMMAEIERMBEZICEL T, [F50% < EMEICHE
ERLCWBIZEZDERBRITILEICR D] &) BRI % 5
12 (May, RM. 1972, Will a large complex system be stable? Nature,
238, 413 - 414), HEAEH O ED X H %) ¥ 78y — Vs B4R
LR OPIIONTE L OWREIITTbNTETz, L L. B4t
PERICB 2B OEZN RICIRFREECH D Z &b,
AT B HERIIZE IS Ly AL T — 2 1 K B FEEIE A E L T b,

ARWRFE Tl B T 5 PR A P 4R & R S HERBHESRAT )
T W CREBA AR 2 Ema e 5 lid e s L. WHEEH
i & BEOLZEEIZ DO W CTORE TN D DUF OFMISH T %
MREZ 1T 5720

1) HHHZ 5 LRAE MEMERARO®BE) KT 320750,

2) TEEAIE 2 B LAHHAERIREE XG5 20 5 D

3) MEDOLEMEIIA A, MEAEHERE R O 3 >DBfRIC
Lo TRTES>TRLEDD,

RH ClE, DL OMEEDOR R % SBT3 5 BRI IeR R & MG S
B L 72\

AgERKx 3R 16H (K) J=H
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J1-02
VY X482 EPEFBEVVEXFIULIEW? - ATV
VX E 2 B DERRMNFFHOELIEE T VI Z 7R
*A)IEE Jeker), #HEAE (HIT), &SR (FSC)

VAR, W RO BRI A ERER OB SRR A W ISR O 5%
B G 25 EE 26N, = v FHESE (Odling-Smee et al. 2003),
HHWIIERERT Y =7 1) » 7 (Jones et al, 1994) & L CiEH &
TWh. XYY A7FFHIITXCOMII AL FRAN CTHEIET 5
FAER 2 BHEEI CTH Y, dLPEROIZIT &I b7 250 L k%
HERENS, WINERBRICKESREEL G2 2EMEEZLNTE
7z (Hardisty and Potter 1971). #RiLlZ7% V), HAREMNIZALT A7
TX Y AL AF Yy AR DS, R R OIREE 2 g
b2 ENWHL D E %572 (2009 FEHFHFERER). LEEICBWT,
K2FEDEGFE—INEBT A ENnE s Rons, b L 25
ENFEEOBINERT A% 6, HAEMEL ) Oy V= 7RI
KEL BB EFHENLDS, 2HIEOHEB BRI OV T U7z
HEgs i, b L 2HEGESEFERICH L5, BRI
B TABEESCHEFIZEVIROONLESL . TOOKRN
721%, 12 FYAEDTHAr —VTOSAE, 2) ) —F - ¥4 7 aNnE
&y N A = )V CORPT A BIRRE, 3) & BHLEIME, 4) s
WEFANL Z LT, 2 EOERRIEF OB IOV TR L

7o WM E L CAUEEAFNSIR O ¥ F ) Al g L, 28
WEDORSE L YEBE S 2 WE L7z, AOKR, 24 13D

CTEBELZ#HEATCKEL, TO5ME LimAr — IV ClE—%7 %
CENRO NI F RN & LERNAR AT S, 2 FlL)E
DE MRS S EFIZIZIIFRE L REN. ShbnZ Ep
5, BAMIBIT S 2TEDAEOEREERIZIZ L ALENDT RV L
BHLNPERY, R ThH) 20 bREOARBREICZ 2=
TR RITT RS 7z,

J1-04
EFFREZ Y F T ~ERYBGE CNBRTEIRE
(RIS (REA - LR, BB - BE)

R L AR DR B IR TN TV A & &, ERFRE=
v F 37 b (ontogenetic niche shit) 12X > TZEN S O EYHEH
EEIND BATIIZETIE. 2 D & 9 % R TlIACEZ 2 IREE (alternative
stable state; ASS) LT — AT 7 MAEL B REMED D B 2 L AR
WENTEZ, LHL, WTFhoWged, hE ke g 27—
BHOEBREOAP SR EN LR OHEMERALPEZ TRV, &
AN HRFICRE WA BMEEEG Sy Vs R Eh b o, &
D& AT ASS DL B DR BT HLED D B, AfET
. ECICBAT— TV OEBHIC BT L A E R AR I
HLT. ASS & Witk oBRE i~z T VR ORKE. 4
L RO )7 5L T O D D&MD —F %7z, ASS 13 2
DAL ENRENT. (1) WENHAETH L, (2) &N
FHECTHAESN D FElEEZFO, SNbox =281, (1)
SR EERR & B B L A OBmIES R L. (2) AT —VAD
S HTD Y T I VAR — FThb, 51T, FAT
— V2B 5 AR AR B L ASS AV B BRI S I M
WL 720 TNOHORNP S, FOMBSIEA Lo 2R HEE
Wil o N A DS ZB M9 % Ly SRR 3 2 R0 h
(resilience) #ZL &AL LT, LYW RELZEMAr — )V CH4E
BEDOL =27 MEFIERIT 2L LAY, LWV Hi LK
BAEIET 2,
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J1-05
BRELMBEONY A X 1 277 BORICHIT S 623

N7 DB RBAROBE
EFRE (BEAA - BT, JST - &&h)

EYEEORELY AT 5 2 L1, BEOBIREC T - Mk
RO TH 5, Tk, EWHREICB A8 - 0—28 LT,
g L WAEEORT 4 AR OBBRITEE 2 LD TV 5L, 4 X
. A AR EIEETZIOAL ST, AWEEOHHE
EEROVEDY RFEO, HEE - BEEOEKT A AMERE D AT
JEDFAUL, RAHERRICHED ERHEREE TV LD 2 LT,
AR ORIEN SR 2R L 720

AW & SOV B BB R AERIC. IHIRLE S FEE ORI N D S .
AW O 2 RN RE ) AV R AN A R A B AR 12 B LTI
PREBENTIEVE DD, FO—HEEITLI<bro TR,
RS L OB Y IEHF VSN TRV, il Mok ks
REZER & . AR A X (log fRH 1 X & log I A4 X O#EI 0]
SR B OFHE) L E - FRARE D ORI IEOMENH B Z EAb
STWh, 2O EFEHIZ, RFFETIIAMH SN TV AT —
% ~N— 2 (FishBase) & X7 —% 75, 277 HOMIZBIT S 623
O EE - WEH T TOMR A ZOBRZ BT L 72e 2 Off
M OMEFR. T OREIE SNz 0 (1) #EE O MY A X134
HHEOMFY A4 ALY BRECEENS; (2) BEE O
A XL ER OMBY A XOMIZIEOHBESH 5 ; (3) MEHE
DEF A APKEVITEHEEFE ORI A AR ECE D L, 2
NHOREN S, FH - BHRISHAES -HEEHRE D X
Wb o TV L OhxiEm L. SROMFEOFIMEE T 5.

J1-07
BAEREDERTERMAL - REIFRIIDNSH#5N
DERBEOEE)
*ORIBSEER, AR, FASE, EANE OKIFEEEKE

T =NV EA T = VTR DAY OZEBB R AL Y
— A Y7 RELTELHONT WS, ALAREE L TR, &2
EOFEEREGRTHLYATY - W T2 FA T - YNFHL ED
NSO G R AR IE R B 2 R HAZHE D R LT b fFEscE:
BHEhdsb, ZNS/NEFAEE, L EPmEE 2 S oEk
WEHEOEELME 2 ->THY, MATEICN LT, BElEEs
EO XIS L, EOREORE LY ZT L 00EE, FEHPEST
S>TW5, HAREHICHAL S FERIPT TRETLF 44 bt
A1E, BALMAERER B 2 EEASRHAEOETH Y, %S
OB MERAT L, S ERER IS BT 2 B oA &) % ffiE 3
5 LT, BEELRMAZ L0, mEEKEMZEHTTIX, 1968 005
A0 EMIZ D720 THF I F v M A OFNEWIEHRS & O HEAEAR
EARELTBY, 2oy 7vEIT 1 TR IS RS, Bk
BUILF5 4y b ORMBEANGREREMITL-EZA, <47
T NEHORREE) LAY EEEER CREERL, 9
WS THLNT AT VHREDORA 7047 b SFHL
TWb Z Wb o7z (Yonezaki et al, 2008). Jr4F, AEREAMED
W RYIZAL A& RS 5 72012, WS o 88 2208 FAL IR I 2 5 3k 60
TR FREE (TL) IS X A EEDXN LI LI DN T WA A, Zhidx
SHED TL O—EDHIIRE 2o TWD, 724, FRITRLZ LS 12,
FBREZALICIE U TR L C W A A SR > T b 720, TL A
Ff—FMCTET A ENFHINL, 22T, ¥4y A Dk
FEBRIEAR (1969 ~ 2006 4 : 154 fifk) % T, SEREERMAKLL
SR EAT, EERVITE# A7 (6 N @ 12781671 % ). = DFER
PHEA—FEIZBWT TLAZLLTBY, FMEL?S b HRED
AL R Sz,
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J1-06
20 years change in forest under growth bird
community with the alien Leiothrix lutea - mist

netting at 1650m Tsundashi path -
Ken Ishida (U. Tokyo)

Lelothrix lutea, an alien bird species in Japan, is now dominant
in the natural forests. The author first recorded it in 1989 at a
mixed natural forest of Chichibu mountains, near the center of
Honshu Island of Japan. We caught 605 birds in 37-time mist net
surveys during 1989 - 95, and 608 birds in 19 surveys during 2006 -
09. All the surveys except once, were consisted by an evening and
morning sessions with about ten 12m x 24m nets. Of those, L. lutea
was three and 65 in the capture number in each term, and twice
and 10 times in occurred frequency. While Cettia diphone, which
may be a competitive species, was 224 and 110 birds, or 37 and 17
times in each term. L. [utea has apparently increased its number
and become a dominant species in this forest undergrowth bird
community, while C. diphone has decreased its density, though the
latter is still one of the most dominant birds. Emberiza variabilis,
a constant summer resident, was 45 and 22 birds or 22 and 10
times in frequency, and it had also decreased its density. It is not
clear that L. Jutea’s has an impact on the two native birds, because
there were other environmental changes such as the increases
of temperature and Cervus nippon, and maybe the decrease of
Sasamorpha borealis. The author thinks the ecosystem change
during the last two decades is at least directional, and the alien bird
plays a role.
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2003405200 8FEDH A~ A ERRIE I BV TIRAES
Nz TR L7z, HFHFEON T 7 M~ A G H=ILE
BAED 1 L EREZ > 720 WEE ARG BECEINT RV I XS
FFRYOMBERA 1 4 %IET L. BTEET ¥ 27 ok&2EED
FIEDT L7z ZEBEEROEIE LMK E RELLIE R >
oo INHNG, HEEOHE L KEAFHOMICHZ D <5553
RRIZHDDE LN W ERIO TR I N,

J1-05



J1-09

J1-09

T ST DS SFTERIED 11 FEDZEAL
*HREE (AR, MEFBL (AR, PRIES (BMNA-HE)

EREZ NS T M o diiisc g2 3% 0E L. ZhiATEEE S
N7z BEOM L Z OGOV T 1997 05 2007 4£ % T 11 £/
DOMEERIT> 720 ZORBFEME O TH 5 1998 4£, 1999 4E (2 5%F
KA B TREERIY e MK Uy IBRBEA K & (i s/,
F 721999 4F LUK b 2007 4F F THrBe i ISR 4 L. 2 oo &)l
BEIIIZEP RSNz, RIFgECld, LM IC 8 B &
DEIIZEAL CE 2 HARDIEER S O RE U fid
ZALE AT 52T 2 L2 HAE L,

T % U CEIE B HEORMIR I I3 Z LD TR S N ize ki
Tl 1998 4F & 1999 SE DK DISEHIA ANV F R X<tk &
Vo 7R EE A R L CEIH Y A MO 7 B SHERR S LT
Eh, A RIS 2 BE O EILFRAIAR %8 L CHnd %18
AR S NTze F 72 FEIBO IR TIE 2002 4 LI (2 AR E D B3 T
HDHIAF ALY XXV F Lo 2-FHO BT WHEN S L {2k
BEHICHER SN D L) 2 o720 FD—TFT, R OMIEER K
WEDTa b=V TEIETHEARLF A TV %) OBIEHE ILRE
W 2 LT 2 M RS e,

TN B B EER O FE AT & R 25 B3I L /2B % i
fit, JEREED 2 LTINS OO EIEB OB MR ERR L 72
EEZONDH, RO FEIT S U 22 Bk AN AR I 2 %
BTHBCTE R 2o/ LR EIRL TV 5, KIS &R OIL AL
PHICHAHTa b= EHNSE, T TR AICAEOREY
bbb L7z E2 6N D, HEIZHIKYA L SWINZBWTTa b
— Y EFHTLEOEBRESIARD L CIZHREE N L 201213,
TR0 2 NI R EMS HARELETH LD Ltk v,

J1-11

AR EMMOIEDBREROERIEICS A H7E
*RESE GEMEEH - AN, EBITE GEMEH - K8), AY.C.
Chung (U \GmTZEAm)

BT RO ERIRIE AR RO RBEHEICED X ) s
REDEWELDPIIT 720, BFRZAMT2BEMEL L OHA -
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Too AT T Y N EORME R OE O F ERS SIS L - THIT L 720

JEFARDEREE 70 Y I THRIRO AL RIS X 5 K& s
WA o7z Tz, KA 3y MR OB T L RIREOEEIC
L BREECIR SN Do 720 BEEDS 72 5 EHEOR K I3
NDOIBFREDLEIZE > TRE o1z T2, HEED L VITEE
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A J % (Castanopsis) &. A% T A4 (C sieboldil). V774
(Ccuspidata). WFEDMEFEASENIZIEFAE L. RETIE, #EEEIZA
FIOAHNBERIZY 79 DA DBEIHA LT b 2 eSS TWD,

B AT B O RGBT, R (RS 3km DIA)
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PBE) FHCoAi Ly 279 YA IEEER T b EE O IT (400 m
T THfi LTwab (K 2008) o

—7. BROBBIZBIT A1 7 F0nfiid, £EKEMUHE,
BEEBFETIE. AFIADRDOGAT, V7T IV TIL,
JEBRIZE L K TB Y, ®IRIE [Flora of Japan Volume 2a]
WKEBEBABTETLEENT VA,

TAAKIALRTIC BV Tid, O RBEERER AT BB X 0%
ANBITELR > TV EZ LN TWA,

KR ECEAED VA HOGAFHEEZ Li-L2Ah, AFIA
LM DGFEEIZFRD SN, VT T VA DFEIIHERTE Lo
7o 6, WTFRBOVAHOTEZITo72L T A, MFRIIZAS
DAL WESICY 7T VA, 2L C, MEOSAAER L) 72
BWC, MHEEAIHRTE 2, SO5M/NY — i3, KiBEE L
FMLTWb,

ZOZENS, BEORNEOHREROFEIE L, SOk Lar
WBRABED S KB o TW 2 IZ, BFBI2ofit sy
TIIVAFBELY DMK DPILEA>TBY ., EROEHVEAS
AT HAT VA EHEL TOIZ B E 2 5N D,

K1-03
Differences in beach and mountain Pandanus

species

Susanti, R. (Kagoshima Univ.), Suzuki, E. (Kagoshima Univ.),
Miyamoto, J. (Kagoshima Univ.)

Pandanus species distribute in tropical and some subtropical
areas, from coast to the mountain. Comparison among beach
species (Pandanus odoratissimus) in tropical and subtropical areas,
and mountain species (P. furcatus and P. nitidus) was conducted
to understand their growth strategy from 2007 to 2009. Transects
were established in West Java, Indonesia; Tokunoshima, Japan
and Mt. Gede Pangrango, Indonesia. All individuals in transect
were labeled and parameters of their morphological characters are
measured. Stem elongation was measured. Beach and mountain
Pandanus had different structure of population. In the beaches,
large and dense populations were established, and many seedlings
were produced from seeds. P. odoratissimus in tropical area grew
faster than that in the subtropics. In the mountain area, species
had scattered distribution and rarely became dominant species.
They made few fruits. Seedlings originated mainly from sprouts
but rarely from seeds. P. furcatus and P. nitidus grew in same
habitat, and similar in the stem elongation rate. The former tended
to have stout and vertical stem, the latter had slender stem with
many branches. This difference in morphology may enable their
coexistence. Pandanus species may reach 100 years rather long
lived plants in monocots.
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Change in leaf traits by experimental warming of

adult oak trees

*Muller O. (Hokkaido Univ.) , Nakamura M. (Hokkaido Univ.) ,
Hikosaka K. (Tohoku Univ.) , Hiura T. (Hokkaido Univ.)

With global warming trees are and will be exposed to a
considerable change in climate within their life. How trees respond
to an increase in temperature, specifically in their nitrogen (N)
allocation to leaves, we studied by experimental warming. In
tomakomai experimental forest, hokkaido, 4 adult Quercus crispula
trees are warmed up to 5 degrees higher soil temperature since
2007. In the top of the canopy the photosynthetic capacity, leaf
respiration, leaf mass and N content were determined monthly
during the growing season from 2007 to 2009. When the soil was
warmed the leaf respiration was lower in spring than in control
trees indicating an earlier development. Also leaf nitrogen content
tended to be lower and leaves used nitrogen more efficient
(photosynthetic capacity per unit nitrogen, PNUE) than in control
trees. In August 2009 the higher PNUE was ascribed to a higher
Rubisco per unit nitrogen. A higher Rubisco per unit N was at
the cost of a lower allocation of N to cell walls, however this was
independent of experimental warming. Although canopy leaves
are not directly exposed to soil warming small effects on leaf
characteristics were shown indicating the importance of interaction
between soil and aboveground temperature for the leaf canopy.

K1-07
Seasonal dynamics of soil phenolics in kudzu

stands and its role in allelopathy
Md. H. Rashid*, Takashi Asaeda

Kudu (Pueraria lobata), a legume vine, has become a great
concern in different parts of the world due to its invasive nature. It
creates monospecific stand by outcompeting the existing flora. This
species is very rich in secondary metabolites and adds substantial
amount of litter into the soil due to its huge biomass turnover in
every growing cycle. In recent studies, the allelopathic phenomenon
of kudzu has been established. In the present study, we investigated
the seasonal dynamics of phenolics in soil associated with the
litter production and growth of kudzu plants in three spots along
the banks of the Tama River, Japan. Seasonal variations of total
phenolics in kudzu-infested soil were measured and checked
whether the levels were allelopathically active. Kudzu litter was
also allowed to be decomposed in laboratory for several weeks and
at the end, the fate of soil phenolics was observed. Soil phenolic
content under kudzu varied seasonally and the highest quantity was
recorded in winter as an outcome of kudzu litter decomposition.
On the basis of the field and laboratory investigation, it can be
concluded that kudzu exert allelopathy through litter decomposition,
and higher level of phenolics persist in soil for a considerable period
of time.
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K1-06
Photosynthesis, respiration and Carbon
metabolism of Chara fibrosa at different turbulent

conditions
*Champika Ellawala (Saitama Uni.) , Asaeda, T. (Saitama Uni.)

The effect of turbulence on a characean algae Chara fibrosa was
studied in 6 liter microcosms under three turbulent conditions
and one non-turbulent control. Plants experience an oscillatory
movement in the presence of turbulence and it was quantified
in terms of angle of displacement from the neutral position. It
was 358 £ 069, 219 = 019, 054 = 0.26° in high, mid and low
turbulent levels respectively. Rate of photosynthesis was less in
high turbulent tank while it was higher in other turbulent levels
compared to control and in the mean time high respiration rates
reveal that more use of synthesized carbon sources in all turbulent
conditions. Carbon content of plants also show the same trend
of increment in low and mid level and it was less in high level
compared to control. Therefore plants were not able to use the
increased carbon uptake for their growth.
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Ecological Research (2009) DOI 10.1007/s11284-009-0666-6
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Individual-based modeling of host-parasite

dynamics in continuos space

*Chiho Kaito (Nara Women's Univ.) , Fugo Takasu (Nara
Waomen's Univ.) , UIf Dieckmann ( IASA )

In the past decades, it has been widely recognized that spatial
structure can fundamentally alter consequences of simple
population dynamics where all individuals are assumed to be “well-
mixed” (no spatial structure).

Extended Nicholson-Bailey models of host-parasite dynamics on
lattice space have already shown that various spatial patterns can
emerge and persist.

Enabling coexistence of host and parasite populations which is
otherwise impossible in well-mixed system. But these previous
models focus only on phenomena at population level, ignoring birth
and death process at individual level.

In this talk, fully mechanistic birth and death processes of host
and parasite individuals in continuous space are implemented as
an individual-based model which we name “Spatial and special
IBM(SPIBM)" . Using SPIBM, we aim to enrich our previous
knowledge on the effect of space viewed at individual level.

We found that the SPIBM can also generate spiral patterns and
that these spatio-temporal patterns can persist for a long time
despite the considerable stochasticity inherent in individual s
birth, death, and movement. A method to detect spiral patterns
was developed and conditions for stable spirals to persist was
investigated.

We discuss about how our SPIBM is useful to generally
theoretical study of spatial ecology.

D2-07
Phylogeography of Camassia quamash in
western North America: postglacial colonization

and transport by indigenous peoples
*Hiroshi Tomimatsu (Tohoku University) , Susan Kephart

(Willamette University) , Mark Vellend (University of British
Columbia)

Recent human activities have spread numerous plant species
across the globe, yet it is unclear to what degree historical
human activities influenced plant dispersal. In western North
America, Camassia quamash was one of the most important food
plants for indigenous peoples, who transported its propagules
either intentionally or accidentally. We investigated how human
and natural dispersal might have contributed to the current
pattern of spatial genetic structure in C. quamash by performing
phylogeographical surveys at two geographical scales. We
sequenced two noncoding regions of cpDNA for 53 populations
of C. quamash as well as for 21 populations of the non-food plant
Zigadenus venenosus. Contrary to the expectation of anthropogenic
transport, C. quamash populations did not exhibit weaker genetic
structure than Z venenosus populations. We also failed to find
convincing evidence for signatures of transport. Instead, our data
showed strong effects of past glaciation and geographical barriers
of mountains. Our data suggest that the current pattern of genetic
structure of C. quamash does not show any detectable signatures
of transport by indigenous peoples and is better understood as the
result of natural dispersal processes.
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From high resolution optical satellite data to
above-ground biomass estimates in tropical
rainforests - a landscape level case study in a
production forest in Deramakot, Sabah, Malaysian
Borneo

*Andreas Langner, Kanehiro Kitayama

FROM HIGH RESOLUTION OPTICAL SATELLITE DATA
TO ABOVE-GROUND BIOMASS ESTIMATES IN TROPICAL
RAINFORESTS - A LANDSCAPE LEVEL CASE STUDY
IN A PRODUCTION FOREST IN DERAMAKOT, SABAH,
MALAYSIAN BORNEO

Andreas Langner 1) and Kanehiro Kitayama 1)

1) Laboratory of Forest Ecology, Graduate School of Agriculture,
Kyoto University, Kitashirakawa Oiwake-cho, Sakyo-ku, Kyoto, 606-
8502 Japan

ABSTRACT

Elevated deforestation rates in the tropics affect the global
climate as annual emissions from deforestation and land use
changes account for more than 17 % of the total human induced
GHG emissions. High resolution optical satellite data such as ALOS
AVNIR-2 and Landsat 7 ETM+ of a production forest in Sababh,
Borneo have been analyzed in order to estimate the above ground
biomass. As tropical forests are carbon-dense and structurally
complex ecosystems remote sensing signals tend to saturate
quickly. Crown cover density is regarded as the most important
detail of information high resolution optical images can provide.
Therefore, biomass values were estimated by measuring the level
of forest degradation, which is represented by disturbances in the
crown cover. For that sake the algorithm combines reflectance
values that represent the quality of the vegetation (NIR) and the
amount of bare soil (red or Mid IR). Using AVNIR-2 data the model
achieved an r? of 0.28, which is comparably high.

D2-08
Restoration of the abandoned coal mines by

applying tolerant plants and soil ameliorators
Lee, C.S. and W.S. Oh (Seoul Women's Univ.)
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D2-09
Variation in stable isotope ratio and concentration

of anion regarding in-flight water

KATSURA Hidemitsu*, KOBA Keisuke, SAITO Wataru ,
SASAKI Yuji, TAKEBAYASHI Yu, WAKABAYASHI Kenji, YOH
Muneoki  (Tokyo University of Agriculture and Technology) .
FANG Yunting (SOUTH CHINA BOTANICAL GARDEN)

INTRODUCTION

Latitude effect and altitude effect are known regarding stable
isotope ratio in atmosphere and water. If we made anthropogenic
change for these it could have such effects. Currently scheduled
passenger flights are restricted to bring any kind of liquid to inside
cabin by passengers. Consequently collecting water for hand-wash
( “Inflight water” ) in lavatory in airplane is best way to such kind
of experiments by scheduled passenger flights.

EXPERIMENTS

We made sampling in-flight water on UA890 from Los Angeles to
Narita on JUL 19,2009 and on UA803 from Narita to Singapore on
AUG 22,2009 and analyzed concentration of nitrate ion and nitrogen
stable isotope ratio in nitrate.

DISCUSSION

During flight water tank of airplane is exposed by out side of
atmosphere. Therefore concentration of nitrate ion was varied.

Comparing with almost same latitude,it had tendency that low
altitude had high nitrogen stable isotope ratio and high altitude had
low nitrogen stable isotope ratio. Comparing with same altitude,
it had tendency that high latitude had low nitrogen stable isotope
ratio and low latitude had high nitrogen stable isotope ratio.
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*RHEDH (BEW) . Smithers, RJ. (The Woodland Trust) ,
Sparks, T.H. (Poznan Univ. Life Sci.) , Sutherland, W.J. (Univ.
Cambridge)
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Vulnerability Assessment of Urban Green Space

Ecosystem to Climate Change

*Choi, H.A. (Korea Univ.) , Lee, W.K. (Korea Univ.) , Choi, S.
(Korea Univ.) , Kwak, H (Korea Univ.)

The urban ecosystems have been affected by both global
warming and urbanization. Especially the increase of air
temperature directly affects the forest vegetation, phenology, and
biodiversity in urban area. Thus, it is essential to more accurately
assess the impact of climate change and prepare adaptation
strategy of forest ecosystem in urban green space. The purpose
of this study is to assess urban vulnerability to climate change.
The degree in which a system is susceptible to, or incapable
to overcome, the impact of climate change is referred to as
vulnerability. It is determined by the sensitivity of the system and
its adaptation. For this purpose, this study examined the impact
of climate change on urban in the area of land use and green
space using spatio-temporal information. As result of vulnerability
assessment, we could determine that the urban green space plays
an important role for mitigating urban heating in central area.
Based on the spatial variation in vulnerability, we can suggest that
the central and local governments need to prepare concentrated
adaptation strategies for climate change.
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Educating for sustainability. Will the knowledge
of the ecological impact of meat production
affect students consumption pattern of the

school lunch?
*Paul Ofei-Manu

Ecological literacy is necessary for understanding socio-ecological
interactions, for making informed decisions about dealing with
the numerous environmental problems through engagement
in environmentally sustainable activities, and as a requisite
component of education towards a sustainable, low carbon living.
Two 90-minute lectures were given to university students after a
preliminary survey was done using questionnaires to determine
their level of knowledge of (and attitudes towards) ecological
impacts of livestock production and its links to climate change. A
‘feedback’ survey to assess change in the level of knowledge and
attitudes was done after each lecture. An aspect of the feedback’
survey involved giving students take-home ‘notes’ on ecological
definitions and concepts to read and answering the questionnaire
afterwards. Results showed a significant increase in knowledge of
ecological impacts of meat (livestock) production and its links to
deforestation and climate change, and also some basic ecological
terms and concepts. The adequacy of the media serving as sources
of ecological information was low. The willingness of respondents
to forego at least part of their unsustainable behaviors increased
after the lectures. There were also changes in attitudes regarding
several environmental issues that were values/ethics-related.
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I A EREE MBS R R I R L v CyHV-3 A~
DIEYPHEE IR L T2e 2O &, Mk & ORI AT AT 2 4
H#EGEE % Ly 7 A WV ADTE LM 2 Z4% T 2 WREE 2 RIE L 72,
ZZCARWIZE T, MFEEIER & 7 A4V AEFRK L OMDb ) &
HODCT 2720, BRI % 8 U, o CyHV-3 Bjfig &
THEARHNO CyHV-3 BIRE A BER L 720 G AT O CyHV-3 i 13 %
FHERIC R &S R ¥ — 7 &l 2 . BIEIIRI R 3 L7z FRESGHIGHT
BV Tld. CyHV-3 BEIZEMMI NS =2 2R L7-DAKRT
Hotoe Tz BEFO CyHV-3 Eid, BUEAME AR IZ BV CEGEM I
WRLZze TNOOMBIY ., BRGFTICEL s 72EE I YIRS
NBTANADERHTH I LI o T BRI BRI A A
WAEHED Ry M ARy bANEFEET L T EATRIB S N7,
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Y\ FiERIRE(C B D Host-Parasite ih&E(LRERIED R &
AER— (EIZRE)

ANBHEENZ & 2 AW o & B OBIER Y O N AR, 153
—FEEWIICBY 2 IELORE L % i S, FEEY ORI
Faeblbd, FEAWOLHMEB L UOEE L OIME[LOEL % 5
LT ElE, AW E OLAERMFRE T A ECOEERAN L A
bo FoalE, TNFETWARHE LA I 44 <IN FNFRF
JONY NVIZHFET LY =Mt LT, EMDNLBFEED S 72
53R BIEO Y A7 IOV TR LT &, SHIFE 57—
FERBEILT, SINSHFEYZOL— VIOV THE 2 EAl, &
DFEF, TIUNFNNFIZHEETBHNNFNT R 7F D) &
7 A . BRIV FNTF OREIF & 7 B X H P 1R o
TBY. SUNFNFHFHEGLL, S E RS 28T, £xb
g EAEY D S <V NFINF 12 Host-Switch L7224 =A3< )L NF 35
RN TF N L2 L WAL THNZ, 2O X ) IHEE - %
Y OBARORERZM S 2 LT, EWBEDY X7 2 FELEY
DFBIARE V) BUEPSFHIIT A 2 EAHE L 72 5o B 21X IT4E,
TS IC I & 7 5 T B A OREREY - Ty R il
DWW b, Host-Parasite DILELR* FHET LI LI2E-T, &
CHEKRR A7 =27 CRYEBEERI L-0h, TOXT =X 4
ZfEHTE S KR, HROY X7 FHNC L2152 &5 T
X2 LW E NS, 2010 4E 10 FIZ 51T B AWM S 10 [
¥4 COP10 04 HE TORME 22 T, B4 AWML RE
HAREE L L CTIRE SN LW, FA AR micro-organisms D% ff
W (20D 2 7) \ERT A NEL v, K TlEL, B
RE T — Z12HDW T, FEAEMO SRR EDOEFRIZO W T
T 5

H2-07

XHAFDIBRINRR (IVFFT) HEELEY
BEICSADFE

AKX £EYET

WMEOERERIZESROEE L, AAWRBIEELE ZFR3 v,
FRICHERORIC X B RE OB AL, FEREYOEVO L LR, &
kAW DERE =y FREET L LT, ERRAIKIFT I AT
IR E NS, Gk, T BT AYCRMEREE, o T Ty
kT bSO REE D TR0 B A AR I O B PR
FHLELTHESNTEY, kg cEfEshcwuivy, Ly
LidE, BEEHLOFEIC L VIRREETIX, X~ FF 70/
KA EEE CHERT 2 HIR SNz fEk I 0 X9 H/nhEE
FUITERAZEEATE Y, MERALARLZEEL THHRSIC
B0, FOA U8 MW EERIE NS, Lo L, AESLE
SRR A OO LEBYTH 2 iInREZEEL THH LTV 5,
COZ LS, ARSI O/ NS, OB EIS
L, ZRALPOEYERZFMT S 2 LT, FEREOBREZHEELL
TV B RELE % 77§ o ABFZE Tld 2007 41247 H 72/ NSRSk fa o) 2
B & PRk ) MARR A B) & VTR, 2008 4EI2AT R b/
RIS ASi R D ERERIC - 2 DB A FANL 0Ty 70—V Y
— & AV BEEBROK R A TEET B0 2007 SEOBAERETATIIAR
TOREHEIZB T, X TFF 7I/NEAEHOPTH L CEL
LT\ 7z BT TIE, AN O % I3 Z BTG E LTz,
2008 4EDIFVEEERTIL, WAk L LTXYFF TRV, T
You—=Yy—NOXIFFTOHEER, EEOs O T 4 VEE
B SELEMERL, KAEFWHEEOBEEOAZML Lz, &
DLW REOBEOLILE, X~FFTOMATIEL L, HE
DIFAH S DEBRE L E 2 5N D, KRB TIR/NEISF R IE
REOEE =y FRRH LAaME LTzt EZ b5,
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H2-06
ANFRRICK > TRIBEDTEREBEY ISVRAENRET S

DV bSO hOERERBR

*RAND (E0FITEVY—), IWETES LK - BERTE), KHER
A (6K - SR FTRR)

B AR L o M BRI, BEERNO B
2T D, WAEOREERFMED P TREL Y 24 2 5D
BV OAE RO FEFAM I BT, MEBERNOBEER
DEBAREBTHI LT, LVEMEFMATELLEEZ BN D,
TUCN 2552 L7z TR ORIGHIYEREEY — A b 100] 12H 2175
NTVBYFRMEET Iy > b5 M, RS Eiaz@Ee T,
TR T RHLEO A B LB EIN T 5D, RIFFETIL.
B NNI A oA LOKEREETOLH LY 7 T3 A (Y~ A)
ANDT T NTT MOEY, REICL o TEDL )RR DN
BT X o THAZ, AT 2009 45 5 H FICHRIIKERT
W OLF~~ TN TIT o720 BRIV RL D LG - Fi - T4
FBEXFTORT, Hr <A ETII L FT Y NOFEHEE TN
FWH, MG EEICRO OISR TRR LEAEY O EERES
1T 720 WFEOFH G O TEBEA VIS EBERECRME L 72,
B D BN DEBEOILE T EH OFTM I T L 72, £ 512,
TR OWHAYBRBE TN OKEE - il &) ZFHIL 720 Z O F.
EAEYOFRTCIIZEPBELETLITRTIE, 797 P T ME
JaxrV, 7 v AREARRZ BICHAEL W, IaEy
WAV - BT, AR ROBERES WA TRL D b AE
otze 7T~ ADE DT LI IHEA/N S v B X Y
SN ISR o 70 DL D T & D i - o 553 &
BROEBEAIKRE L, HERIBEFIRAELDL I EPRB SN,
LFHRTOY 7 I AOTMHEDKTICONWTIE, ZORBITY 7 5
TANEEE TH o 72720, FMES A, BABESORELE
BT BLERDH D, +7 I AHTHIHEIR. ARAETIRIEEA
ERENTL Do T2,

H2-08

BABROAZIFINAH FHED S BICHEDMDEY
BECRFURE

AT, EREAN (FEAME). £ X% 487 H (S8

FEMINCRE 21T % o T2 ERIEALE OB DI+ F 7 F /3 &
Micropterus salmoides 732 A L7z, 3 CIZTEMEE T, 82
EARDF F+ 7 FONAZ L7z BEREOREErS, T4+ 7 FN
APBEALTIS HA M LR CHifE L - E 272, BAEY
ERAE LR 427 F N2 1VEES 720 30 FEEOKAEEY
L Tz, WO A BT S IKEEY OEARKIEE 21T 7% v
F A7 FONA L BAKRAEEWIS T A AEREHAERE RN L.
ZORER, I 7 FNAFEOMIZAER L2 13 HET, @oihic4d
B3 549000 kO KAEEDH L, &+ T 1,687 ik, bva v
/R 400 R, TR 718 MMk, T &) AW A= 267 k& H
BLAEHESN, ZIEBREEOZN21379%, 31.0%,
350%, 212%\ZHHE T 5. BAMMO A+ 7 F/NAIZ L BKRAEEDY
NOWBEERE LHIINE TICR L, AFEOMER, +4
7 FONADIKEEY 2 KEICHET 2 HE L, 4R X ) 124&
BT 2 KEEDDOFK 1%L T 2 EAEBEPREALZHEIZBNT
b, MOWHIEEY S 2, FOKBOKEAWEZZWSIEL T L ER
L7

H2-05
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H2-09

WHEENRD/I Y FBEEND YT I UV AXA [TV ORE:
INEZ Y RZARY v U X MERBEIEHFEYDRERAICE
B ?

*EEER (RK - B), AnH (ERW), BHE— GBX-B), BS
WO EEX - B)

FERAR DR ANIAE A R S, B & 7 B AERAE Y O3 ik
ety y MEESRE B L TCROEER G2 L ENH 5, I
EOMMBEE M & T AMAMERR (7—FAXRY Y Y A M) 35hk
HWWEADEE L ZIFRT VI EMOENT WS, L L., FhkiE
WL BNEY Y MEEBEOUEEZNLIZNESY v PAXRY ¥ 1) A b
ANDFEIZOWTIE, WA Z L,

RIFZETIE, WiARE RO RS Y F 7 L A XX T Y
(UTFYF 4L ) ORADPTELBIET LoD H 2 WEEMEIZE
WC, RENLSZEMMAEETHLI NNy YH 122 R E LT,
Ny EZRONES v MEREB LY F 5 LEAORER L
720 BUBHAAE TR BRI D 2 ODNE S v 7 4 7 (hSEH
EEM)ICBWTYF Y LOWE LB L2y ¥ ZHEOMEE%E
FLFEL 720 12809 b 5 AR 2B HO WFT NPT EICE L
HHT2ARY YA MTHY), TOTRTHT T LOWELH
HRBEOMRE R L. — . WAL Yy ¥ A4 TR 7 L HH
LY eI YANTHDO) LY F T LOWELFEELRAOMRE
RL7=DF 2HDATH o720 TNHDFERIZ, NEF v PARY ¥
JAMEIZ 22T ) A MLYIERIEYEAORE L ZIFRTVwEW
I E LT B WREHL O X 9 7 BRHLAY BRI I — 2 A 12
BASNRTV, ZOL)BRERBEICHEIELTWA N T I Ny FD L
IBNESY v FARY XY A M, RIS R A OB E )
TN EPIRIE SN,

H2-11

X—hFUT7HROFELRE - HESLOCEZIIVT
DIERDS

Hat (MLUREAREE>Y—)

X — bV 7 Myocastor coypus \&, FREFEDFKAEZEETH
D, SRNETHYORPTELR EZERET LI LT
L. X—=h YT, RINEEAMREEY V¥ — 0B ER% (100ha) 12
BT, BFTLAZ 191 20056, a L TEBF L Tnb I L
WHER SN TV 5D,

FIFT LI OBIZIC T iR, YO~ aeR I 2 )P FIcAEs %
-2 eps, X—= M) TIZKREARLKPICAETT 2EWORELY £
nEfMELTWEEZONL, ZOHK IR FTHAOEE -
RO EBLRE52589 12 %57 X— M) Tk oft%
1994 FERHOMT L 22 EW E LTHHT 2 X )24, i
(14ha) DF43E < ZHo TW7z b S IEM L7248, 2003 4E 12 E i
L7zx— MY 7HEZRIILZVICITCOIREBICEFTRELCE 2. £
72, BOETIZAKMAME S L7z TS B 7 7 A 25 24 Bl &
ENTWAEIEDHONER LAY, X— ) TIAEWOREL T
THLAFETREMEDERRE LTV L I LWL PR 7.

HHEIZOWTIE, 034EHN S 094EF TIZ, BADPERT LM (F
B 530m, TWifE 14ha) 2Lk LT, HbaZHWTT4EHD X —
M) T EREEL. COMORMES IR 2182 bR HTH -7z, 06
(R 44 H) 121E, 03 FEORHER 4G LR O T LIEk O
BHESEO Lo, ZIUIEV, T XL ELEEMY OAFE
AN L, WERGHZSAER I 7 U A BRI mEOJL
PENTz, UL, ZOBROMEZ =R IENHTX— 1)
TARAREU I INCE U

04 4EA 5 09 4FE T TICHBE N A ZAEE19FHD ) bR &)
125 (63%) \ZHMAREZRIBEA RS, 22O WIREMARIE 1 4% 8
LCTHERRESN/2Z EmD, X— M) T OEWEIHRETI ) 22 )3 2 72,
L, WESHEOWRIRIEETHLLEE 25N,

ngERKX 3/ 17H (k) HEH
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H2-10

SNEEBATIMDEYZ IR IR AL
* RISH—, EILBSE, FABAR G

BT NI PSS HEM TS Y, JeiEE TSR (EN
WA Th Do dLlEEOYRAE ) A b Th ALl 7V —1) A2 b |
TIEATIT) = AT v 7 &, TEREY~ORE;HE S LT
Bo BT VIFAHEEDO NTHD 38 % 5D, ZDITE A EHLE
FEHIS S B B 7, AR, EOHISIIAFE T D I REILEBI R O£
WH T2y NIHIZRDb - TWwb, TDOXD %A T~y KRB
MIZE D, FERMEDN LT 5 —F T, MOVRMEIRAT LI &8
el & nb, 22T, LBENTH I~V ALHRO L VB )T &
BHHT 2B VT T~y NTA, IR RRMA, 2 L TExR
FThHs b vy ANTHERE, K5I THEE & RRAEE
ALz,

ZOiEF, 697 FiOME & 267 O ALER S N2A, DD
AR T 6, WM T 12/ Th o720 D) O
3L N T~ VM CHEEIMAEBEDS L o720, INHIEwTig
NIV ETHoTe 2N, HIXVORMKIZEDLR->TH T~
VB B D W EAE OB AE AR S N2H, FRUS OISR A
FEEAE L P72,

WICTERFENDEEZ R DL L, WHOLGE, Hadzh) ot
KM THI 2E L Do 7205 719 < VT H P 150 FATRI S L
Too BHEOBEEE BN 5 &, KMk E b Fw Y MR CHEEED S
WAL 10 FERL B A S N2hs, 1 9 Y R CIME DSBS o 72
DX 2MZTTH Y, FRBRED N LI L WIEREIZ D v & %
2oz, —Ji. MR OB, Word ) ofEuL b P~ vk
M b % RIRME D I Y M TIECD Lo 72 HIEHEY O
FERI I T OBEIE L b EEZ LN,

He2-12

INEFFEBICHIT DNREN D Y HTIVDOIRIEER
FFEAE (B, TEAR (5)lIRE)

Y ¥ H TV Rana catesbeiana (ALK ED KF O H T )V T, KAE
RS CHET A 2 LD FEREYICIREE SN TV 5, 4
O/NEFFEE TIIR BB DOWEDRIEENM SN TWZDS,
BOKBIAZ/NEFE A OSSO b REFRSNLZ &b, 7
AT NVEER O BT &I S N7z, HE S IIBRBEAE OB R
FAEFEO—BLE LT, 2004 4F & 0 B EIZBWCARTED PG % it
Lf:o

2005 FCOMEIZ L o Ty BBEOT ¥ H T IVA BHIZE O
I CIZBRE S, EINGHTIE 2 EETOMICE SN S 2 LAV L 72,
2005 4E 6 HLIBE, FHiv icmz<rramforayrzHws 2
LitkoT, BRI VIV EST LI ENTE 2, TS
O IO AR KA, H A, PRgEENERE T, R’
HEZIFEALE Lotz &8 (TS OREVHERS
Zexo, A (A1l A2 3RE) ICERAEINL Ty AT
NOREHEST D L H 12 L7,

HEIZBWT, I E T2 64 ko o T OVifk - ik & 25
DY - EPPER S, EHEBHTH A/ =TIl 2006 4F 6
AU, 34E7 » HIZb 7z 0 itskn 7 . mikOBGHfERIE 2005 4F
6 HT. 447 7 HiZb7/2 ) B3l LT 2o IR EUR L
72 2006 4 4 A D, Mo BB S EEZ HVWBEOE=41) »
TR L TWAD, IEEIXFEE HE TIChI MRS ND
AT, 2006 4E 7 HLABRIZ & {RUER SN TV v RIEDOZERED & B
HETOMMIZ2 ~3EMESNDEZ LD 5, REBEEI A S
BENTHRFF L TV AR NS nwEEZ BN 5,

Pl spEoy s F T Vidsmedicdiranzdo s sn
720 2L, ENTIZE A EBIO R WARFEOIRMEEHEFITH D . 220,
D EDODFHEN S OEEHFEAER SNIMOTOFFEEZ LI,
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12-01
I\RY S HDEFERICET IR H O
* HEER, AHEE=

N %571 (Anopheles) DJEBAiIE~ T ) T DKGe) A 7 &
flilCBVWCTIEFICEETH L, L L. ZO5MKILIRS 7280
& RBESRM 2RI L RN 2 L O % v, Z 2 TARIZE T,
BAEM 2 A & BEZE ISR W MEE CRBITE 2 L) 10T 570
2y TN YIHOEFBIZEB LT, TOEFOET VLT
ﬁ‘of:o

N F T ORBIXIRE AR T 5 LE L7 T O—AOH
KTl I 720, REFIVTIREECH G IZ B0 5 K55
L IZEEBL, EOZBIGELE T VIZ X ) SEEKRZE KD 720
BUBEOREITRIRIKTE TS L Lz SOETVE W CEE,
AR, hE, 1 ¥ FTONT Y I I OERBAEOMREEHI L 2L
CAMEBEOMRE X HBTHI ENbh otz £2T, AET
WEEVA=VYTIVTHIZHET L, NI Y IAPHERETHRET S
ERMARDFAET B L L CAERTRZERICEE A, T
WA %R L7ze O N IRE AL 5 L. SROBEEED S
HIEDRE L DI o THARBIZEAD L Twiz, SRS ORI,
RETWIZELNTT T HOERBGAFHINEZ L TH DL & ERIE
LTwh,

12-03
HMBERBIC ST DR BN CHEEROEEL/INF—
e, RERE GBHRIIA - BY), BAR (AL

WMECERT 2 AHEOFIZIE, WHICERL, 797 b EE
BT 2 MET L EF ) OFIECHA - HAINZAER L, XY b A
Pk E IR SIEAR L S 5 72 species pair (FFE) AEAET B 0 HEED
HHENTWD, FRHZ, dke T —a v 8ok B BT 5 FIL,
FEob 7 0t 2 % FEMICRE 2 720 OIFOSER B & 7 - T
Wb

Rz 2 FOBEMICBWTL, WAFICERL, S92 b
YEOMAR L IRREE AT, R TN E B B i,
2F Y, FHOFEINSENT WD, LA L. EMEEERER % &0
7T AR AN Z AL LT, 1ZEALEDORTH S 22
ENTwiwv, I fFoOEENEAE CH LR Eoa ("METE")
LZOiFETHh Ly Tra (REE) 20X REKRICH S
RFEHLFMETH DA, WM IZAEHEEREZELTBEST., 20
FHOMFEBIAHOE I TH S,

R v 0 apRERLREINYTdH 5 EEM IR O P T #ETIC
RELZLBOMEEEDNA Y —H —IC Lo TR LI L 25,
FETIDYT ) DD RE U MR A D AE S 5 2 & A3
L7 &512, LERMARGHIN & » THERMEAD LT L/ —
VR FEINCIET L 72, 3T o MR IR AR IR A S Al LT
E72Z LAV L 2o MERRIRR OB Atk & B L IR
R R R Ly AR A XL /NEICRESIG I L 720 2 &
I AR A, WHEOAGREEEREO—> L LT, MREMEAE~O
IBIKIE & & DA RO REIZ DV THGET L 72w,
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12-01

12-02
AEY L ERREEDEERZE —MIER
FAREE (FERIBIER), ZRELS (EMNK - 2 - £9)

AN FFIRATA (UTany) LxF+-v<xA4~<4 (UTH
;) 1d. BENEY R OEERENELL. ZHT L L. mrE e
SITIEF\CEIE S DRSO N D AREH TOBETZELH -
MY FYTDNADY—F THERINTWE, ZRUTELEHZT
HY, EELLPFHICAERL. ABMICBEHSHLLT WIS 20
O, GAENE L BER D, VIR EH RO - B,
E A CTIEAIM LG IS T 525, TN IEFICHHA S BREEIC
BT Do BARPEE T, IEEINT S A RIS, £ F Y0
HEBHIZEALTHASEETING L2RODE 75 2 2HBIH <
DR LBESN TS, 4 ARHICI N7 O EHH EEICH 1,
ZD50%H 9 H FHETIIHEL, 10 APEA, 5 1 7 BTl EA
WhT 2. 9 A LIPS a7 OREPHEL 2D, 10 B35 #n
TIEBNDOOH HEEABEIML 720 I QLB TIE, LR
D S HIBBARFIT T EELZ LN, DWTD 220K
AEZONDL, WE1 1 a7 IZIITREAT 5, RKE2 1 any
OYNIFAIL L, HER Tl T 50 A F ¥ TlEo ki LB %IE
BlEsn . RES1E2ELTHEIN, IS OUBMm T
HEIERDE LSRR e TH b, RiFEIL, 2 oA
EREZSHICT L HINTITo 72, BV —VERBI I P —
FREOHER, a7 ENELRIERATHAL, - V1E3H5w5
W TRAT 52 i bhol,

12-04

RURBEUCHELGFHRBEULLEV  PAIFABIET
REINCFoO0— V458

*ANE®T JEK-FSO), OMtE Gt -B-£mts), FSE— (t
K- B - KEE), Feses bk - B - KE), RERshE bk - FSC)

EIZIC B B ERIDHE AR S LTV AT, M & sk
END, MEOBSENTT RN E, ML L COHEM O
AR 72 RATHERF S DA, MEREDS A - BT RECTH 254
B EORLZRIZL ) R BT OREIRE L, F MG
BTOEAVIZL > Tk, AR ST, SN OB IR 7%
RALbNDLZENTFMESNL, Gt T @BETEEZWIF. M
WA STV LERZIS 2T 5 2 L1, Mo LoiEs:
B2 M 5 ETEETH 5,

LB IR D A Y T A F R LD 7 D AR
T A FADGADZRIGITEE L TR SN SMER D 0 . M
TEADTAFAZRH, 72T 4 F A% BT DIk
DEHEDPE LT D, MHIZETA AL LB, Ehiihx AL, KL
FH OB L HEEIE LTH L TV A IS b o3, S8 ClE Fi
L AHEE . SHEHOBETREIECEL TRz, A
BINCRE LR % S TH LN o], BB X O
P2 AR, OB &R LR S 22 L [ LR
ML 2 RN T AR E o 2%, B OB L R LRI &
BMEERE, BHECTHLATTAF A LFAEDT ) L ERL
Too SO END MHEDSINB OB LT T A& Hi LR
J ADRE GBI ELEET DL & F L CREUER T &%
HLTHY2EBEROTFAPEINL ZERHS PR o720 BT
JhFru— vk LCRIEMRISAED 2030077 7 2R T 812
NEDLLZ D, SOEGMKRIEN: 7 a0 — v EGl F 70 13 A bl
(Hybridogenesis) & FHEN TV 5, 74 F AB Tl -7 o— v A4jH
& o T3 OBETFEBLWIT SN, MBI ATV
LEZOND,
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12-05

XA ITRTHEZHFET D
INVFEYER (HIPRRE)

ftske, deiEElc B9 5 v 7~ (Ursus arctos) DATEIEL, bk
R EONEIZERT e /< L L TR, A ARERTIR4EZ
BV EIRE SN TE 2, /<D 2 FIH T & 25K
BT, FICFomdssiv e Shbd, 22Tk, 2003 44 5 EiE
EHR B EX TIHE 572 GPS 7 L A M) —HEDOERE, S, A
Ak 7 OITEIE % BFRET L. b 7~ OFliE LA, T
TRREX NI 2 FHHET OBER] - 5 R A TITv, 2003-2008
EDOGIERT, 26 HICGPS HIAZEA L, 170 »r A0 7—4%
FWE L. 2095, 105 AU LD T — % #HETE 2 X A
BLI0 B O O 1] GO FERIATEIE % 352 L 72 SFIFT B h Ak
1% 100% MCP #f£5E T 3885 km? (SD = 33.07, 224-137.0 km?) T~
72o ZIUTMBEORMITTOHRSE L VAL LB OHERTR D
IEWTRO B (Sato et al. 2008) &b 5S4 o7z (tu= 0273 P =
0.394), A A 288 (137 km? & 822 km?, %33 » HITEIE D720
FRRICE ) OTBESERYICIE» - 201, [THEE KE L
HMNTREARE) (7 Ah—ay) #7020 THhole THh
5 OTENIH 3HEM TR T L2720, HIZl, 2[o VHF 7L AT
FERAITE o MR BV, T2, 2EEOKHTH Y, H
BERD P IATEI E X EZ SN v 2 LA A —vay
GEFEOTH L FA R ENEVE L THBIBEEL SR ENS 2
EDLwv, Lo, A7 RolEEPIRE 20138 L ATTEIE O
BT HL DD, Ty AN — g VITEE EEE LR ERE O,
B, TV A= a v OMEICHIZESCEEDRD ). o
(B 2 7)) EOMBED DD D% HITHRE LD Rk nwEE
THY . GHOBFNET 5,

12-07

BHAE A A/I\U 7V ICBNTIRIED —H—RIERITT
G TDdH ?

*RihiEe (BREAK), BAKE (RELMA), iM% GRERX), W
S (REIHX)

7)) TR ) R E L EH DAL OFE ZHH) T —H— L)
AT DAL LT 575, il T — 7 — EKEHE VL O
PIEZ R L TB Y RZHINZ DL, L L LEFEIT =~
BT = — IRz, T —h — I IS A L EWE

WL EEROZEF 2 AL LEDDH 5. Tsuji et al. (1999) 1.
N FAANY T R, EERINIC—FEO T —h — DOBENOBE %
HFIBRL72L 2 A, HELOFEMAZEIE SN2 T —h =2 HIiHE %
FEES L, KEBFRILLEL OEHEHEMOATT =5 —I2
frEsnsb L. L2l RETIRZ L OWA, INZIIELT
ZEOENZEPN T VL0, RELOFfEEEEINIZT—%
—ld. FERICON S B 2 A D HIR ST TRED D 5, &
CCARMFE TR, AT —H — 12 BWTLTE L OBl & I & DRl
Y0 EETEREITV, T — FENLZLEFROT — 5 —~D
WA O T HEME & Mead L 72
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12-06

MARELABRICSIFDKEEDY 1= —ay
*ERRGET (UEEAZRERZR), ETR (UEmexs BEHRR),
BERETAD (UEEASE BEMER), SR GERAT TRl
WRLYY—), EVBRET UEERE BIMEIZ R EAE)

TG BB GR LLRe. JIRE . AR A S 2 R B A L. Ak
BRE OB LM L 2 FHEBRO LW, BEEY & 0M8%
EOMBENELTWD, SO L) lEEENT 5720, LHAD
N S WHIBE - BB A7) Ak o Twb, KT
. D 5 BEE STV B B L B3 & S RIEAKRE
SNTWDLETA FHlE, ~ A4 h—HHlOEH & ORRICER L.
LMD Y I ab—2a YETIVERSE L. BBIOEMICS 2 5%
BAEmlIcFIl L. S%OMRE N AFEOFHERICZL TS
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Je-02
What the results of beam light census of sika
deer tell and how to explain? - a case study in

northern Mount Fuiji

*EIX (BFAEENYIREEIESHA), LHLR CEhREEA YY),
SAFER (LIERERIEN), LRIEEZ (LEERE)

To know population size is important for managing sika deer.
Beam light census is 1 method to monitor deer population size.
To answer what and how the census results tell remains problem.
Former studies estimated population size by the relationship among
discovery rate, distance to animal, and visibility commonly.

We carried out the census in northwestern Mount Fuji, from July
2000 to July 2002. Survey line started at 1200m and ended at 1800m
in elevation, total distance was 15.8km. We did the survey by 1
driver and 2 light holders. We drive a jeep at 10km/h along road
and recorded site, number, sex, ages (adult, juvenile, fawn), behavior
(feeding, resting), and the distance of deer to jeep.

Deer number changed seasonally with 2 peaks at May and Sept.-
Oct.. Both peaks were coincidence with active feeding period.
Further deer mainly appeared in < 15-year planted forest. This
suggests that newly planted areas are main feeding sites due to
high food availability. Buck mainly appeared from Oct.-Nov., the
rutting season. This suggests that bucks might use different habitat
except rutting period. The total deer number found during the
survey was not only influenced by visibility and discovery rate,
but also influenced by behavior, habitat use, and food distribution.
Therefore, the census result may only be relative density method.
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Je-05
Population dynamics of intertidal barnacle:
effects of seasonal processes operating at

different spatial scales

*K. Fukaya (Hokkaido Univ.) , T. Okuda (Fish. Res. Agency) ,
M. Nakaoka (Hokkaido Univ.) , M. Hori (Fish. Res. Agency) .T.
Noda (Hokkaido Univ.)

It is likely that dynamics of a population is under control of the
seasonally different density-dependent and density-independent
processes operating at different spatial scales. To test this
hypothesis, we observed coverage of intertidal barnacle Chthamalus
challengeri over eight years by using hierarchical sampling
design. We then analyzed the data by fitting a population model
that incorporated both a density-dependent process (strength of
density dependence) and density-independent processes (intrinsic
growth rate and stochastic fluctuation at different spatial scales).
The coverage tended to decrease in summer, when the population
growth were characterized by a relatively lower intrinsic
growth rate, weaker density dependence, and stronger stochastic
fluctuation. In contrast, the coverage tended to increase in winter,
reflecting a higher intrinsic growth rate, strong density dependence,
and weak stochastic fluctuation. In summer the population growth
rate was strongly affected by regional-scale stochastic fluctuation,
whereas in winter it was more affected by rock-scale stochastic
fluctuation. These results indicate that seasonally variable density-
dependent and density-independent processes determine the
population dynamics of C. challengeri.
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FHEE (Mg - 2RHEZEA EARETEH 1965 4E~ 2008 4F) . H AR
M (HADEBT— % &5 471 — 200620100, HARZ LHhE (7
LAESE 2003) FER ALz

EF L EE] HARO Y FFEMMEER I, 1969 £ I2RED 3194
b5, 2008 SEIIERARD 271 b ASHOR L. 40 £ T IL5% D
WOEEGER L. 7 AT FFORMREIZ. 1969 £ R D 174
F o Tho7zh5 2006 4EIC1E8 P IS E THIR L7z ¥ AR
HICEY . v FFOEERESBIRL Y QEL 2LV L 2 1k
L. 7 FEBRORBEADOMEELLT DL HIZEZ b,

1. K SEKIBIC BT 5 7 FFoAE R, FRIoRPuEEO
7B

2. ANEY AHFOHEME & N TS OREY 2 T ie 2 R Y B
HRFENMBE L, v FOEFREOREEINS,

3. UFFOREKEERET D ERIIY T AT FFORMEE
BT 2,

4. FFFGEHE S O R 2 EE T %,

5. BHEKRRIIBITLYFXEROE=Y) ¥ e FE T 5,
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K2-01

MEAEDY T O VEDEIRTEE KD EIBICNIFTRE
*KE—R (REK - B), MABEL (RBX - B

MHEDWEREZ O I RTIE, =7 AT T EDRMAREIZE ST
BERBAAHEITLTBY, ZoEEBSYYMBREIZL <Y
DOFBFRET LFRNO—2ELEZLENT WS, T/, zuvxy
BAMVERR E T2 2 THL WSS TOEFTE L2 L8
MOENTHEY, WIROBHIZTIEDORIELII L VIEE H5 0
PR ESND ZENLLOBFETRINT VWS, £2T, KifFETIE,
BRE2HME L 270~y oKy PRIV EIEERECX Y, +
BOE R AROEIRIEE R K5 AEEICS 2 5 BETARL 2
LERHME L7

WHEZE2EHO 7O~y ORy VR HEL, FFT7I9875EY
IV OORTHE A L. BROBR MR L%, EE- 1) o
HiE%4T9 N+P X, ZHEDOADONRK, ) v DAHDP X &K IZ
G, ENENMLEAIT- 720 ERICEMBET v E=v 4, YIS
U VERTERE S U AR, 1B 72 ) OFFEIRE X N-300mg,
P-7omg &£ 72 % X)X L7z D%, WRBKROBEOIREL LT
WHRILEZ Ko EHOREE LTROI > 527 5 v 2% [E L7z,
7, WEHOEREELRE, ROFME, EERy Moy E
HEOWUEEITo 720

BHALRICEE LIRS o720 00, BROBRLIEI
OVTIRAHEXE TR LS X ) ICEBbNI . Boar 574
YA LT, HEOMEEE R OO E NI L 5 EIEFRO &
Nhmotz, M EHowHERERLH oS, RooEE, 3 - K
v MLoSEERE RE, HoOREMIZ EREHCL CVWiewn
TR AR TR L 72RO I1E ) BEEICKRE L otz EOHER
EHFRTE, VrEBRLAMEEL Y Y Y2 BEL TY R WERO
EIDEEIIEL oo FEIEIC X B BARTE A OFEITWI 21X
BOLNLH o7z,

K2-03

EBICHBITD IS SEDOHEDENEEE
*HEHIEE, BE(CYR, RBEBT

LB AT A3 T TH LI XTI, 31T BL
U7 v 70, ESEORENZZE A, EBHZEIKRE W &
LNTWh, S5I2IN5 O 3BTEM O~ % B Fs O HEfE o
GHEDPINS DS EREEAM L TV LERO—DZ7% > T
LIEDPEHENT VS, HESIEI AT T OMPMER L YT
LifFEEEOTEY, 4F CILERLREORY, IERNL L 0%
FER DNA ZRIC B W T, bl o F 2R % $12 L 72 307 Mk 1]
THIREZE D H 5 2 L 25N Lz, BRI = AE U725
RE LTk, ARFORESMFOE:, W10 0 05 DL BE)N
EZoNb,

aF FRBTEO MBI A R 2 BT A0E0—5k L U<, duifFE
W& H2 SIS, LRI OFRMBETIEITMAETE L~ & —1t
BB RS R ST B 60 EHE 430 A0 T ) T BRI D
WC, BIEERR O A & MR IAT o TV B 1993 4E B K 108 1994
EICHE LB RIIBICEEL TV LA, Sk, Zhb oo
I5EB L6 B TH S 2009 FEICHEREZAT - 720 LF O
WD D ANH OB DTS FE R L2 H 2B &35 &, 1993 4
BLO199M FIE, mOFELELLZAR, ZRENSHATHBLY
S5H2HTHD, mbELWHELZHIEZ, ZNEN5H28HBLY
523 H7Zo720 2009 4%, wHHAESFRVHBLIOEVHIZ, £
NENSH1IHBEUSH 23 HE o720 BIEEDNAM AL HEE O VE L)
Hh I AR © HEL ISR R A AN T &V ) SR 2 I 2009 4F
BV TILEDbO Lho/zh, EERMIZHIEDRECRFOMIEH A
BE @R A LN Zhd, HFROKIRD LA — v hsigs
LTwabntEZONE,
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14:15-15:15 K2-01
K2-02
ROMBERSAERL  TEENER X, BIHERENDE

nd
e (®BHE - BYER)

RiFETlE, VI 73FOBME - B - R oK ERE - #
FENZ D N A &L A BEIMLEE ) O BIEIC DWW T, B - 55
DOINEEE AT o 72 3B RO R % TCITEET 5,

MEko v 7 7% (Farfugium japonicum. % 7 FF) (213, 5
WAEET 5B R MR AT T 5 BEHAL, SRR T 5 R
D3 ODERERIPH SN T2, B FNEGR 05 & 285Uk e §
B 720/ DNIEL 72 B A5, BRI IHV HFH 2 ES T 272010k
FIOAIEE 72 Do —J7 Ty ERAIEBKIEOF AT 2 5 720 /N
O BRI L b, NI TOWELS., THSERIMIIET
R M Is 0 R AEHAR SD & RIS, R - BBBE T
P MG RRAHERR SN T WA LD - THE Y, EHITEH
FINOBERIEPEFTEE L IR 52 T, 2O RS
TV ZEHHPL TV D, L72A> T V77X EAOEREI.
BRBGHIG I & 2 RBIFIEROUHBI L W2 5,

3mSR ER O ARG R TlE, MIBLOTERE L BEEIZ X 5 LMA OE W
A, FERMOREEZ AFREICES S E TS I LA L7,
Fab il clx, MERHRkO A D74 CHiled k2o, LT T
P area &5 Z DRV AL BH#ANT LMA 2/ & w7z
O, LT TR X ) P mass % 5 MRS 5 2 EANRE S 7
%o BHEIE, HHERMARO B AL < HMlassRE V720, st
TParea O HNLH, §5E T TLMA Z T3 2 &8 RLR v,
—JF OFREN . MR O M E AL V72012, BT - fadh
FIORTT &) LMA 5% <\ BT CTHER L 72355 D Pras per mass
DN TN Z & ZBEIFIE B P mass 7Y% 5. TOREDNS.
R CIENER S 2 > ¥ 7 ¥ v ZADOWANT L 5 T P area 28I &
A EDNGHIE, TFE N hh o7z,

K2-04
EENFEOEICHT DI THVINDEDERE -
REVEEHDZIL
NEEE Lk - KB

T i yoNIZREBETH Y . HREL . FRERERICKE IR
FTLHEEXFFOMKBEROEEB CH 5, AWFETIE. ALAR
BEHNOFET TEBT Y7 H v HA L FERENHROMA
FRICBROEICR L. 5908 CRIE L 2R IR 2 I0 8 & R
FTOR, BROBEHFRELETNM, EIEOREMD. MBI TR
B Lo TRL 2O ETRTze FEREREAIHOGIIR L, BT
THRENRBELLEA. BETOTE, H2VIIEERERICHLE
B LRI, BEARCBEEL W 2E@mPS RN, &
BRI O F IR IE IO L 2R Tld, B IRV
WCHETDLOOFRT L) BEQRIERNS L 2 A EAIN LS
720 AT E, yua 7 VEPEDT LI~ FH T g
VDI L, ZOBIREF LA HEINT 5 % & FIEILH
TIREERR L7z, HRERHY)OERRIT, BLICBTILICX
DA LA, RS2 ) 0EFE L, LTINS 2 @A
SNz EOFRWVEICHEIIR LREEIE, Insoimbic
T BIBENEL ARONBMEMDD o720 77 7 2NTIE, FHIE,
BEREOBRIEREIZL > CEEOMBIDENRRZ ), SHICEEDORE
BERDHE LT D T EAURIEE NI,



K2-05

K2-05

I ORMBMIDOIARICZTENDZHRIET )L HOA REROMM
RETVINOBEEDESERHBEHBEANY v UZ K
BROBICA D=L

* SEREARS, FUD, AESED, PRER, AR (REEMERH).

TREfCT (R, )\BHam (BKE), KERE (Bt —#
HEIEILR)

7 T BHEY) (5T 1,000 FE S B 800 FliASA -2 7§ Ficus) 1%
B SHHE W T 5, SRS DOIRITRBIROEED S % 57
LW EEOEE DD o 72h5, FLRHR OB 1% 7 7 B R TR
DTEMTH 720 77 (Morus spp.) TIEFLIEH I LR (51 25%)
T & ¥ 14 14-dideoxy-1,4-imino-D-arabinitol % 1-deoxynojirimycin
HEOREFEMT VA u A K (RBHEO sucrase - trehalase 55 O AL
FERME LML I ) B X OFHHILE Y /37 B MLX56(Hevein
domain & Extensin domain # 3 % ¥ F v # &0y v 87 H,
0.019% CTHEMEHEZ R T ) 25 RS Th o 720 WHEAEEH
A F Y 7BRYTIZ, NI A XYY (F virgata) - RV N X T
(F. ampelas) TEFLET OIRY AT A 707 7 — EiEEL5 f itk
DERTH LD, FFH /N1 X T (F septica) il 7 a7 7 —+¥
TR <L FLEH 12 056 % & % 115 antofine(3-30ppm CHAZE 7 B
hF#EM ) DD phenanthroindolizidine alkaloid A3 HU k5T &
5720 77 specialist D F A T1E 7 TIEOPHEBT VIO 4 FB X
" MLX56 O RBUH I % /=325, FEEM 7 VA a4 Ficxh LT
JE&Z D sucrase & trehalase % 383E S CHEIG L Tz, Pk
7 R O LD S Hk T B HIRE W) - b A R AR RS - e R AR
BV CTEELREEEZFRESZ L2072,

K2-07

NUT =2 - 38U —F OERBREEAEICB T DFFFE
ARAFERABET VF VB, VTV DIEKEK
T 14 s

FPINER, TR BXRT. LAEE (BEUAR - B)

[lZL®IZ] 7 AU HEHOI T2 TR TR, 2005 D
NYr—=2 [ b —F] BL725 L4 m0kME Sz L 5iE
AR OYEIEEE EAIC L) . FRAREN A Uz, WK LR
BRI IE, Ak CTH S F > F 2 E (Sapium sebiferum) %+t >
%"~ (Melia azedarach) O Z8 7% EAEIMAHERE S L, MEDOE
fEDEAENT WD, AR TIE I ¥ v CiFo 35 74 bk
W CTdh A X~ AF (Taxodium distichum) & . #RfED F >~
FONEBLPL YT OEAREH T, KRR ANOIKEALTLFER
ATV, SBHHEOAT - BRGS0 T HERRG L 72,

[J78E] BRI BRKFEEFELO N F AETITV, 2FED X<
AFE, FrEINE, RULEAEDOL YT 0Ky Pl EH W,
2008/6/11 705 14 H . DR 74 5 K (0mM. 200mM) (2
WAREEREKE S, ZOH, FKIC L D TEERSEIET T 42 0
BERRER 2 AT o 720 MRATIEH I3ME - IERERR. #E R REe,
S BOEE, R ORE A+ ViETH D, F 722009 4E12 2 48
DARXAFEF U FUNEOUAEMH L, KM ORMIZLS
R AL 7 BRI L 720 2009/6/11, 6/16. 6/23. 6/30. 7/2. 7/4
DN, VR DR 5k (0mM. 75mM) 12, B4k %Ki
STz, TV/TIC—FIHIE B KIC X A TR S FC42 H
MR 217> 72,

(8] X~AF L2 ¥ 3, LRk SigKIc & 5 HiEEK
WZBAT L 2BMC &R DSHAE L7z —HF v F onvid, HiE0R
B AN ERRIENL & 9 TERER) 72 M SHERR & vy Tk B OV L st
FAMMEA, OB L )W ED G h otz Tl2F v F Ny
TiE, WERETH LN A VHOMRA ML AL X DN % 72
Lf:o
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15:15-16:15
K2-06
FEESRAMICET I HBEY DR EHEHE S EZREIN

HRER
*EEEN (BECK-B), EEF (BEK-B), BX&EE (BEK B,
AT (REUK - &HER), [LUrhefn (REUK - i), ILAES (B
K- B

FENGE HERXANA ) FAEROESRPIELER A A
LTBEY, UL A2BOBE % Co I EOES R EIZ L 1
REOBENITONT WS, WREEL HIL LA OMFR: - EH
W20, MR E 72 Rl o BB A B EO TEHIESATT R TH 5,
JRFEH ORI IL, 2, WL, A RBREA ML ADEL S,
B ERRE A N L AR TI2B W T, 130 5 ORI AR 12 70
L7, EFL TR, ANICEAEE (REREME) %
BT DR L-oTHIGLTWD, BIEHEABREEELONTY
LD, v alh EOUEMRE, 7)Y Ry A U EOENRT
VEZYAMEAEW. YUNVE R o7V — L, Ty vk
EOT7 I W K+ R EOMEEA 4 2 Th Do AR, 2008 45,
2009 SEDHMFATRERZ T L0072 DTH D, 2008 £, HFH
S HHEY (VPR S, TN, T o, B AR, BT, B,
Ff, AR, B, AOANT WKk 13 ) o RET & H A o2
KEBFAKRRT v vv, OMOBEOERRE, 3OS 4 VHOE
HRZ2HUEL, TR QBRI OWTHHN L7z 2009 4E 151213,
WHI S, WE. AT FOREICBUTLKRRT vV EREOE
HREOBMMZILZNE L. INEORKE, MoRBHRTEIL
ZHCTH D, FRIZIME L B NS A OERIC L DRI BT
BREZ FFO 2 LD S T o 720

K2-08
TMEDEVIC KD IERBDORRZERMFLDELE
ZDER

*INSE— (EARHD), IMEF (AW, KBRS (ZAH), i (+
A, REFEZ (EFEH), =@w%E— (A

AL, WHERERDO—KEEETH Y, HHEHEO TR
FHTH Do —JT Wl OHAT B LY RS D B,
IR E 72 o TV Do IERERIZ BT 21| - B sk e B i,
BEHKGIEATERQLNTETWLD, FETIHRERERAMAEL
AT & Rl 72 3R T A S, ZOHRITAE (AL, Ly
LADss . R EEO REFELERMAL (6 BC) 1d. ZZHEZERHIK
X, LIZLIRREFMAIIC X 2 &8s 0% ks e itz <
%AFEE L5 Tnb, Fald, FFEEEO 6 BCERDTITER
FT500wWHONIT L7720, HEREORRFEMESINEH L.
VEREREE L OB A e, B AGHIC AL TE 5 5 B A xRS
L. EfE2STHO7HSOMED S 4 4 0, (5 0RExRE L 72
[IRFLS TR 2 $RAK L AR B 3 & P 6 BC & llsE L 72,
WAEBHED 6 BC I, -11%H 5 -24% DI TEE L. ISR Db &
Ay EREDDBTHROFPENMEEZ R L7z TNHOMEIZ, FHOE
BB Z DI EMET L/, MEERERFIREE. TEe AL
TBY., MoOEEGEIEOMEDH o720 IR T, MEHEREGFEE L,
TERRRESE RIRIE L S IEOMBID S V) . T © O SR AT AR
HLTOWLIREMNH 2, T2, EEERFZED S BClk. THRIEE
EF LTz, S50, FEEEO RERMAES NG, HEEERSR
R LB ERIEOMMBA RN SN, FTHRICBTANEEHD § 1°C
OIETIE, REFTH 2 ERRERED § BC 0T &, HEHRERE
BEO PRI L B REFEOEORMAESHNPRELL DI LI L
STHELTW 2, INSOREIE, TR E &2 L ik
W & ORBIEEM O E D 6 BC ZPET 2 EELER L &
STWLIEERETLEDTH -7,
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K2-09
A —A NS U7 DEEMICHIT DI —HDUIEMARDE
RIET
EEEE (RARE, UWA), SIRIEE (JUFR rRE), #il

f# (BAREHRMBZH), EHEES, FifEE (BXEYER), FOM
SFE—H (AR

F—ANZ )7 REFEELEOEEEICB WX, Mo FE % &
BT H72OICT— A ) PR E N TV D, RIS ofbkiid,
EEFAL CO: # W % & V)RS REEDHFEIN T 5,
INB 2 REAR LU E . SRR A A b L 2T H L Cli I & o R gt
EHVDLZENLFE L, LA L, BEBZEETLI1I2H725 T
FHEL 72 2 LD BB R IEEIIH O A Th Aol 3Ty ARF
ZECIE LR OB IR HIC BT, R ORLR 5RO K
ExBI L, EOAEBWLME LRI LI L2 HIE L,

¥ & LT, Eucalyptus globulus DSR4 (HGL) B L O
i (STL) & 2 \WIEEZSRmE (ST2) 2R3 LIRFS 5 Rft%x
fEH L720 2005 42 7 A IS B3EEMF0 v B S EERIC 7 o —
WAk L7z Dt BEoORELRET 5L LB, EOKRGEE
TR 7 AR R E RN AR L & SRR A e L 7o,

ZOFER, RO BRI EREERESTHERE LD D RED -
Too MEHTIZEDORMEOMEIKE KT LA, R0 @ik
RS DRKE P o7 —H JeA BT RITH Tk ESE
S TE WD OO, HEM TR TTHICEmro 72, F 72,
WEORILT v &7 5 v ALZid AR A TR &I
LV EDBEVWET R LA o7. S5I2, FEORFREFAR
R HBE L, BT A CHER VDR {, L
CWKGREBGTDA TN VAR ZITTWL EEER LD o700 LA
> Ty AROEEDOK/NIZEOAEFN L EE 2T 25 TIE) FH
HTE v, ZNTIE, EOLHITHBFELES LD, KRRKET
MY A TETH
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16:15-16:45 K2-09
K2-10
AV RRY T REORMAIC ST DK AIREIH AR DZED
HHEICS5ZFE

*THSRER (BAIKA - B), Edh (\A) Hd (X - #HiEE), AhS
B (FRAHAHT)

BRI AR OB FEC X B H TR O bIE, RFEMIZAF T
DEARDEIREREICR X R L5 2 Tu L i s E V. BRI,
THOGRRCEREEZER 5 2 DB AROEOE S ELTIUE, K’
FHHHREE LCOMED S HIRES N2 WHEREDLH D, OISR
Tld, BFRRIB IR DRI X 5 H TR OZILA, BADIED
SRERMEEIC G A B WEEWPONIT A L2 HMWE LT, BTFK
NDOFEZ B RFEARIZBIT DB ROZEO S L HW Y., EHEDE
[ % 'rE!EJ/\\‘f:_’ )

AL, A FARTT Y =y VI 8T U T YT
AR S5 BT R BT M FEAE T 5 1) HER LHA SN S L AR
BIREEOPRIRAR, 3B LT 2)1990 FE R0 M A Hiy & L 7=k
ORI L0 HFAKRAAMET LAk L 22 R AR CTIT o 720 O
FAHIC I EICIBL L. FRROERE T ICAEEF T 58 1-5m OAK
Tl 14 f 5T 227 M4k %2 AT S & L. & CoMikolhE Eifo3Eizo
WC, HEE MW, S ERERIE. By -V - e s
VoV, RELERMAKL (6 BC) #MIE L,

ZORER TR AMET L2 REMICET T 2 Mk E. HAEm
BIREORBMICEE T A EEICILR, EELHEE S = VIRE,
RFERMARLL (6 BC) WA EICEWEINEZ IR L2, TOMOIEE 2
DWTIE, METHERZIRON o720 2F 0. KAFHEIC
0. BEFRGERROBARIL, HOWS R ERBE LR &, DES
A A EHEE D A UEOEIIEDO SN E VL DD, WAL
AT B 72D ICERBEDLEVEWEL RS, KILE P LRI
L CAMARIREZEDTWE I ENEZ 5N,



258





