[SSN 1341-3643

EREMEMMAZSS 51585
Research Report from the National Institute for Environmental Studies, Japan, No.158, 2001

R-158-2001

i S ERRORE

—— BATHBMOERRREFEAOFREICHT 2ERME — —
(Fpk 9 F~1FE) BRES

Conservation of Subtropical Island Ecosystems
Research Report on Conservation Methods of Subtropical Island Ecosystems

HE B— W’
Edited by Seiichi NOHARA

—_— = ~

NATIONAL INSTUTUTE FOR ENVIRONMENTAL STUDIES

B#EdE EIiLIRIEMZRE-AMN




-
“n

et el

ISSN  1341-3643
EIRBHRAHRNEE £ 188

Research Report from the National Institute for Environmental Studies, Japan, No. 158, 2001
R-158-2001

RrBEREERORE

—— ERPHSROEERRBLTFEORECHT SERMR ——
(R I F~11 %) BEE

Conservation of Subtropical Island Ecosystems
Research Report on Conservation Methods of Subtropical Island Ecosystems

HR H— &

Edited by Seiichi NOHARA

NATIONAL INSTITUTE FOR ENVIRONMENTAL STUDIES

R BIARBHRARMM



F

EBMERMEIABRORCICLELIREMBEChY . REEARE) ST, E%%ﬁﬁ@%ﬁt
S ARBIEOAZRNELNRESBELEINT VWA, ERE6EABEENT P 5 21 THETENZ
MHLAEROERE, HETELLEMAE, £D02EEOE ﬁmﬁnﬁihto$m7¢amﬁmlm
[ EFEMEFE) ARESh, EEEMOFES L BHTELFIANAFRAORETHL L2
5. MERLELIOBH, BEOAEXEME - =4 Y v SHERERY Y T/ ~OBEHEEELT
FEEicBmT s EEESIhE,

M . EHWRIAMESENEX DD THRETH D, BBER TS T L OBBOAYMEAL LN, B
ERHAMECHELTVWDH I LT, BofbaEE L, ESEE MUz BERERR L LTERENT
Wh, . SBRICEEELECHL, SELEFHOARRE B VEEPHEEL LTOBEL R LT
A, LmLun-oiE s TEMOEMT, BI%, THFHOE(ESO AMEEIC L 252 R AN EDIT
LTESHTH LIS, FOSEROTFENGRSISh TS, JoiRoswi, BET. LEROER
HORBHIBEAOFETH L,

AEFZE T, EMHFEEBAC, MERERSOTMENO S Y MBI, e ERNSHE UL
HFAOIEAER Lo, BEEESHEDSEEOBRITE LTV, OB O 21T 72,
F B AR EMSEEE RIS & BRAEREeTHEoMRBIC R R ERBHEOLDOMEY
Fot, &5ICiogosmaniERo—>TF V7 « KEFEEO P CiRg R FL. B
AL HDRKE U488 ELEEPELT>TV 5, AREBERE, L0l 5 2HER,
RV ELOWEORBHE L LTER 9~11 FEORELROFLHTLOTHD, RIEHFIRPOK
RRFPMEEA~ORBRHPPEEPOHOLE VL, LN TARSEEONFEIZB L 3IALREL
OEIZEFEORES I B0 5 2, ITRRVEAEELBRVOCELEZY

ARREELE LDBIIHEST, %h%%@ﬂ%ﬁé@ﬁﬁh;uﬂ%%i&ént§<@ﬁbtfw
B#toErFRLEY, £, WECEELTIHAZEWETOF 2 I 0EEEY TEOELRT
ARETHD,

Erk1 34E3 A

H]
<t
b
i
g
&t
y

iR Rt

w




BE
F1E BRARRICET DA OEEFRICET 28950

FRBENCHLPERLBICBTEAXABEES (@ F - SWE—CR)
KEBTHHNEREEITFOMBATEICL - T, BETHIEAZRR 5L OBERIZL o TEHE—&
HIZE DR LREREL 2 b o — A& D, AT 1907 a0t 1943 4, 1970 A5 1999 £42h
L HREENE L AV, AU &SV TR RN L0 &/ R B 0K LRRREEZ S0 Tin
Crm, FORS, WBREITRI S ERENE oM THREVARAL, ThiTHBEAEENO FiE
CEMOPBROE,, HEORELRELODRELES LTVE2H0EEDRD, 4 OARER - KB
BB LUCEBAL LRSS, SICEBEOFRG L ENSO LORBY 2R3 L, Hlotm—= g
FIZHEE & BITRELZAENAD B,

BROBEREFHI-BET2AEBELEEHSEOSS (0 F— - SHE—WN

AR TIE. BEEHE GEHTE. hE, BHF0 -3 Do T ABHERERIC S L i
WFoExt iz, Spearman ONERCFRBGRECE AV CHSEBITE L fEERITE OB 3y — R BRET LA, SRt
DIFAR AT~ o S PEERTED AR5 — o E Oz AoHEEEENRD i, PR sa Ny —
CETRT PG RoT, £, BABLERRE L OBELBIT L EE S BloonTh, Sk
WEE L RIS e STy — e m L, ThoOFERL, BEHEIREO#ELRERIzENTZ
WIER OIRTE THERNE R L E v icHH iz S L. TARLI TR EERL T A,

GFERABICHHTIBEIyEEPORIELNNBLEDS

(A% - HRREBE - KELRI  BEIND
FEBEOHEE, AXE =S5, B0 4BIIH\W T, BAEX rEEHO ST, EEXRALT L
1997 ELE, ALBEHBEOAF D a YA XF/ZHIERALIL, 1997 RICITEESOHEILERD S 2
FHYR—RAEE. WIEL A, FOEICEIE, R L FAEERE 1997 F5 1999 00T CHEL
-, BOREEMEC, BEASVER@EI) T, EEoBEAELS. BEEENE Lok, —F.
RoRgErad, BraiEVER RED) T, BE0EERE]. BEMEPorz, I EEnE
OMEIBEAEAII L - TR A Z AR sS R,

MERBRICEG D7 VECRATEEYOMEEERR @A - PBINSET)

AL, SEFESOT VARHER L, e 7Y OMEERCEBFMICEIT L, TORR,
BEhBToT ) - EYMOMEFERR, REROMECIAR <, WEORILERDLT U LHGHEn %
HORGEE LTIRZDEESE R I LN TEL,

BEEDOEEREAGS - ERFRABICHHTEIIY RS (VY ERSH) oRTEER
(N - REXACT)
AAFSE TR, AEFGE B OBIEMYM OBRMEN L BENIZAL T 5 BT, FERERERL LT,
82 FEXH 24 AR B, T, BB AAEBEEER T, 79 M7 OIFFITRKROMEER
OHEEBL LT TELOT, FFRRRA T v FETRLO>OET 5,

HEROKIFHFEICETIMR EBER)-

MBI FEHERO D THREAAERO IR AN Lo TR S, iR LEIs2 R L kil E
- T 5, T ORBMITHENROKIEY B < FRH S000mm (2T HBKE. ZOREHT EEK
e LT, IEOMEHIC - TR FT 2, AR TR, MRS OKRES 7 - ¥ ol —/ig K OB
FRVEIEICED EEMHREMOF-FRGL, EIFRRS, EERBRIUBROCKBREED
BRELERLL,

F2R BB EYZ TR D%

BHRABEURAD7 S 7HBICE T 5B 8% 2 H VX T Closterium ehrenbergii kBB OB
(5 )
TEHERE Closterium ehrenbergii (LLF £ &3 %€) [ IHHOLRE (FE4pZE00RE) 1255 2 B A b
T b, SEORECHEFESHLTHEA, B, C, DEIUCK AR o, £ AKB0 1 HHIZH
BALEHZ LTSN, COBRBICINETOREPS. 7TPTHkICET S I YK EDE
MENBOHTIL, RIRESLHLE LAEEEATERT AL L. BLTIHOT 7 RUkic i~ TEH

i




DEDFEMFEAEEBICHT T I P RIB ST,

ERMERBOKERRE., HIC2RYHHEIZHINT (BYSFEBEE - £77 8)
BUSEARALA 3 OOBEDAEREMEIRE L, AERRL MBS L okdnh, NEINGEE & /E
JFREBOKAER ST 1970 B L BECTRKEIAE(LR S e o foid | NEE, FoXEOIENE R
A TS AR T S, E7, B RVARESORERDRE#ME LT,

XU HEICONT, ADER AR LSRRI~ TEEROSERE o, JHiE, FEEa
Rkt A SRR TH B Z L L AOB BN BRI A I & SN SR OB S SR A L O b
Ly,

ERFREOELEHME. HFICHAKIEITDNT T 3 LR

HEEE R T 5/ VR BB RETREOFNIZE T, EEBHOSGBEL T2, BEEox
EAHEECHIHEALE TR, Mo ex R LS OMETREINS, T0Es, Yv X
I, R TROIH, 77 FF ALY, b ARYIY, IFIASATIEOIRIIEL OHET
FREanrEA, ST iAo i ARAERFNNISHAR SR Tvve, £, WEEFER OERY
THAH M TRt Ol A I OESMBWMO L O L TFR L THho7foh, EHETHALE L
LA RO 1HIZAINERTLY | ZOBEMENHELAIIR o1,

MERRS - PIRR - PELROBEINHIEY SBEXNLEEHOHH

(BREHIF - A T4 HF - PINET)
NMERFEROLS - 35, PERRORES . PEEBOGEERNE T, BEAUELRBOATHE £17
o, ANERIES L MOWECIL, WEANAR < Rion, BEAORKEPTIR TS, LB - B
B - RS T R ok, B R BIR TR, R S OMEDIIRINEL A X BT,
ALEO G, BEHENERFOETEOREN D2 A LOLEDNS,

HEORLAINMNEREMERR ST/ FTHAFVETYNANTRIOEPESESE
(G JE - RS

WA OWHER Th S/ PMERREOEMEARICT, BRORLLT Vel b o) ThHF Y
T, SER A B L=, F U TR ek as s T o7y 50 ACENSIES it EaELst
BHREEN T o T, EOMEERGHE Y g4 5790, WX T CHER % 17°C, 40T, 43 Clz 3 &
ELE#% BFClouar o ViEEEHORE LM~ TOBERa2 A TATVORE LT e Ry
DOELDL, FREELY LRETHEENENL, THhOOFERMNL, a7 hHT VLTI ovw iRy
SV TWARD, BRSNS AREBER Lo T ALE L HNTL, T
hHEQABRED L EOAE L WS -ETB S ICH T2 B A2 Edtbhar,

MNEFEREEIQTVR (ZH2H) OEBBELEBMHEE (FIEBTF - NEEY - TTHER)
PEFEBIIEAAEO 2T Y BIC 2T, BORRE L AT L OMERARAS, Yo T Y RICEIT L
SR ABMNE A LR L, ya T Yy BRI, EORR S LES ISV THE LOWERSS G,
KA BRI EORE L BEICBE L T, o T, a7 YIRIZE VT, BEAR kiR
o S bz I A LiHE A,

KERETLOBEA~AOER (i &)

SRR X PR E R A R R A BRREFAORREE . TOTTFAARERICES TE 557 AT
NF—F A LM LT, Mg - 2BEARS A—FF =2 Ir o CHLBR L UER TN L
o INHLOATA—FF—F BRI, TFAERAT—ZERATA LT, EELAEEFLILOF
FMOEMchE o TEELTEAZ LR ENT, ZOBF AL D ANEROKEERORRER T,
FILEBROREEAT I, EAAEOREERE COEFAEE > TIT 5 L OFEERST I,

MNERBEABEYFoRI7OBFEEME ONGEES - PREBT)

AMERESICIBEEOT LT R LERGHROA A N RO RERT B, €T Ry pVNERT
BIZAEFT AL A v Ry L@k bk L TEfh, hEVIEEREADREALMELTEL
EARIET BTl TR DNA OBEGTFREMOERRSIF— ¥ & b LT, o7 oy &£ DG
EHAOFMHOGRE T L, OB, DEEEROT 4 v R I iImE ot 4 iy LR O/
o T mingit L, CrF R igfEB2 R Bodd R EEREHLF L, Eo, BT
R GHERE DNA IS BNOERAE CHE OERARD b, ZToZ L b/ MERUCEIILES L
RSB E ST R 2 NEFFIZIME L. OB EEE LVOBRIC A A o R 7 U NERIZ R T
TEZ LRSS E D L AARE S,

i




FHAXTOERTYU (XTLH) OEZEAONAOKRENER UNEEE - BE - HEE
NEFRESBEATT A 3% T 2 (Stachyurus macrocarpus Koidz) DHERVEDERN Y2 7572 (S.m.
var. prunifolins Tayame) & OREABIFREB 503 B HIZ, ITHREY 7 2 (S praecox Sich. et Zuce.) &
P TR FRBN AT o 1=, TORE. AAES 7 VRBICIINEBHNLEL Y OLE 13 MRAOERE
DNA D7 uf 4 Fagsn, £05bFA 720 Taosdf 7rbhy, ThEhh
EEEBLEOTHAXT L BEOAF I SEFT ATERTHRFMEAT L, LALERFROED
FH T OBFITOVTHEHBE G ANIIR R BT, T AREIIEEEAED T M R X
NTnaiEd, BEOCHHE - SERLZIERST A HRHIRE LT,

YOFVREDORETRABERENOMN ONERD - PHHT)

NERBERBTHDH 0T VG Boninia \ZEVC, BER LUCBEENERORT 21T » 1. THRANIEEL
BELULLIA AAAVaTFYITENC2RAROONSE, IO2REE4 I FIZBOTTA U
A LT EIT R, a7 VR TIHMOEERBEE LT, BEMNERNAEEIEV I EAFG
miclrot,

NERBBICEFTLIAERNASAECANARORMAYECREER GIEOER - TE % - BHER
TAAY I YRFRIELTOBRLE & EENTRFOEOREITEVTE LT R (Hibiscus glaber)
LA e (Hibiscus tiliacens) OVBRUSHEL il LR, RBEOE LT R IEREOA 0 7
FHRUNFTATFOBEICL > TEHVERE  BEELR LS, LBOAL B0, €7 -8 7T
A BT YANFIILABEEHAA, BEETR LA, B4 I IV RFORILICE B T A FHEOE
EBIEHO A 2D AR GOBEERDEZETSH T2 EELLRD,

XBNBEROLTANTRyAOBERDE (THmES - TE #5648 =

KEFBESC B TEGE LA e Ry AOMEHEELRE L., EEORCER L FOREMAT —
YERITLE. TOR/R. FUERE UGIBEE L OBRES L EETO RS SREINS. ThbD
DRFEEBHRECL > TEH LD, FRERoECEER CHiOERSHA RS 7.

NEEZBEREFRA L AT Ry RAOREFHNREICEET 3BTRS

(FIEE - T o - hiIEesr)
INEEEBEE O —EEREEEECHA T ARy AOBFRIEFEOTR L E BT ERLIT -
BY, 2rF4Ez 388 3h a0k, BroRFETRBERARMMES X VEBRA~ENDE L LEFR
WOSBEOETI LT BFIOFELAFEMMBE ) LB LA

MNEFRHBLBIETIXVIBRDOBERE L REE (BEREE - PEHH)
REBIBWTERZ 4 S2ORERICEVTREDISHHONESSERRE L, ZOBE, BFRRILE
BEEMEIRL-CRY . ATWTIHERN, Bl bicdiamhol, 3k, 1977 L CHTEH
HOuws LA LW ERESEOE ARD b,

IEFERLBI-BT IV ORMEEROZRE HEHSE)

MEFFEERBITRWT, v OREY 4 WO SH-SRIEY) - AENEEARE LY, FORE, BAEO
IR EFAY T o v HERESE, BA LB Y F Y v s oy SR P ASHLERY
Z RIS AL, RO/ P OBEERBEEIIEA TR, BRI L - TR LB BEA
TFLTWB EEEVEINAY,

FHIE BRI OBARORA - EEREICET O

PERBRBICEITIBABORA - ERBEIZHT SR
—~BAHORGCTEHOIREBIZHILIHAR (RELX—)

INEIFIZRG D BAESHOREHERCETAHRAER L, SEHAEY - £9EEHMELY . £
hoBAERORABRIZMTHERN T —F 2 BI L EAML LUMERTROVBER LTV SREAR
LD, B3V IYARTFOHMEBENERER~, LBRIUVBBLIFRELALBEAFOT
YA LBLUI Far FI7 DNAERLHLHER. BRTRENAESET TV I LaiRE SN,
o, INETREDORD T/ MERONF =JOREETTO, BERUT o AERIZE-I & MR
EFHALER, B, BRBBIURE TH, 2HAMESh, BAREREOFEELMEINS,




INERIZEH X R AROTE (LFHK)

WEMOEHSGEHAE DT —# IZ- SO ONEROX R AMFOEIRRE BT L, < 0Mp ik
FMLE—FAHRTHY . FRHFCETAHEMICIORELEL, FREBALEX V20XV I 08EIT
—HRFEORBEER L LTEETEH D, NEEOF 2 8T, EMA RN GRS CRERL
205,

AERRBACEAESFOXLOT7x/00-0FdL (GERE)

FonAeLH4AoRRBAEEEAREOBR (BHET - FHEE— - &)IEEH)

F 3 e L HE (Ipomoea pes-caprae) OTERORENT-DVTIH~< 7, FERIE, ORE~0 KRS,
OB EOBEICTAE. @FHIZE > TREEEHET 272, ORFEZFELTVHEER, 320
RERERIET 5 BN THERBEBI SO TH~E, BEfid, 2508, GRRICEP > THERL, 25
OPRETRK E A2 o7, Setin b ORRE LS KEEEM L oM T LRROHESRE bIE, EnEOY—2
BRONDBIAOPS LEIZ, BICAERPER SN, KRB THEMSHEEICER LT, 1]
RAERRE & MO TV 2EEH & ORI YW TV S ROmROE & OBRIZOV T~ R, ARM R
PREDIZEAHERMIRE L ZoTW, Bl b L0, FEMRT, BEBELTEAGNLYE
~DRGEBBE L LTRSS LY L. BICR@R@Q0RE O AT LD LR AT,

BAE BWOLEBREEOEDOET ) v« FHECRT 25

MERERIZEITD. FRBABEXEAVEIFVOBHEBEER (EBRF - 28 )
INEBIZBA LT X (Lanius bucephalus) %, {EROBEHIZED L ) BB E S L 5 hico0WT, MMEH
OEFEOBROTCH, BEOIOIEX L2 EBL22M, A8, ERENBTHEALYea FY

{Monticola solitarius) \Z-2V CHIERIE 2R~ ‘

EXbA VeI FYOTBHBERRERNTRIE LA CHEE L QLD BENCERECEREL TV,
LAlL, X%, 43 FYDTEHEE I EA SRS LEL2EB T Thoatoht, IEEFEH
IO THE A BEET B b o,

play back ER % T -HR, A Y I FIDEXDOXZPVIERT ARG LA Y3 ko3 KD
EXTVIEH LT ARG RAZ > TV, EXORBRO S AT/ 2RGE., THICET 5518
Bhoichh, FEREAEHNERST,

AYe3 Rz, AR TA2EHBTHARLEVGEECHE S, KO TEXZHNT ARBITHNS
{BEEANT, =XLEMICHT AHBRITHOEEARLEA-TH, v I FICHT o RBTiHhb£<
meEani,

TXLA V3 FIOEREAME2<RE-TEY  FX0ORITETH LIz < bhTyvidiza LT,
A VeI R NTEOEEY. AROWE., HHoTaLcgnl vk,

PERLBIZBEHFDABYTF A OEBBRTM (SHAHES - i #)

1998 S OFTIAE PO 1998 F 3 Adb 1999 4 3 QAT TREDAAY D F 2 2 Y (Butea buteo
toyasiimaiy DEBFHIZ OV THRELBNEY L, TORBE, K8 TH8E (7 i) OFELY
BETEL, EEEHEXSOEBETH o HBEEIRH 12 F A Tho, Zhid/ R Y (B buteo) DF
BEL L THHROBEROMEICESTHEREIWETHD, £ 199FE3 BETORBRLHEIZ. FESAB
U000 FEI Az, EESKAET ) P BEYFESLVICLEEERRTEELEER L IAH. BT
BELAREDIREERETAZLIZIVENMOI HICABELRT T2 L0 TEE,

ABPRIBEICBI2BAHBOLHER (BEFET)

1. B FORILAS TR TEBIZAR SR A L5 & BFROM CHRFIVE & J5k i & IR EE R
EFAL AT L, &<, HALOKE S, B, BSOS LR~ s 5, SEHERI
BHIZE FEL LT, (1) BEOPDHLEFAST A FATHD. (2) HIMENPTHE, (3) |
HOBEBMAT ¥ ATHD, ZEREAGRIEoT,

2 FFER R AR WL S WA REIC R A EMEMIOWTEF L TV, BATEOR - RN
PUF = b AR T 0V T — AR A B AL

3 ¥k, TVRAOERNRESRYREOLICEEL TV R, =Y, IR FferFayd
CEOEMBEEEAL D IF)OSEENLRY AR #HEe T LR RAVTHLMZ L,




MNEFZERLBIIESHAERERFO 2 OEMOBEGRETE  (EKED)

ANERIEBAL B O SR IT KA B EE (30mx30m) & 19765 RE L TEATRE LTV, 1986
EL1097TEIBRES L OHEEOBRE L oBEEHBELFE ., bE L& EEROE, - R
., HOEBETESLET 7 YERWTHEERGHEL AR, FEBO 27 43I bFh
L FRE A EEE SRS L. o REEL IR A YRR o1, Ak, SMEEARIRO FTETEOM
e BHOBEHBEORTARIAZLBEESND,

HHREFOE L DNA FT—3A—RA  (FHAR)

BRI O B~ O A L BIRITES LB ORGRIE & T OB E OB TR ST
AEEMICTASIDIE. BBRENINIOEREEZ LR AMNBEEROBEFN BRSO L3
HdD, FFETHE, el MEFOLI Y VA0 2— FERBEGTOHE« 2 bO LGRS LH L
V PCR 7 FA = —%RELE, ThOOTFTA v—% AOTHEE L EEE G T OR LRI #R A i
BEOBVESHRMATE R ARy 7 28 (B#) TEETAZLNTERE, IRLOHEOTT, S
—F 1A bk thel BETTHHTERL, £O0FEWFENBEERBIIL, £ OEGRIMRT
~DHREEERSLE,

BMERWEEEROBELVAT LA (HEK)

B0 UEE) #EoTEY, By —oD AT AL L EX AL LEBEETHD, BELH
W s &l AT ASEII O TORENEEENL - I LD TEOPO—2DEWEII- DV TH+
SWHAI LR TE D,

KOs O, BEEV S —OOFEAZBE - B RELVOMEMOBEENA T, ERi
BT B B LV D H Bl S AR AT AR REEREY: - REMEREAAAE L TE L, B
R ZIEES Y N OWERMOES R SAFTVAR, BETE ARKBORN THEANIEOS
WA BETL - LIRS 2R A R 2 BCEROFELEZ LN S,

BEARRREOENID, ([ESEKBRAEBRFES AT A PEELL, T, [BMARET —
&~ 2 (SIMA-DATA) §, [ERERFB AT AT & (SIMA-HGM) |, MEGEE T THI-E 71 (SIMA-POP) |
EWV D 30DW T UATF ARBBRIN TGS, H O STENE CE SN SIMA-DATA (25
ah. BESHEAS| SR ENS D AT A D, SIMA-DATA OF —4 &5 &I L. SIMA-POP ¢33 2
I—va YEF AR ETEERECBAROBEL TR TES, &b, b5 — DO M AEERD
BOREOEMTH S, ENEEMOMEFSh I BRABR, b is R TRIRAT A LT
5, EEFR OB AR DN ABEO RV ETRT SR SIMA-HGM T 7 A2 > CEBTES 82
FERB|ELE, : .

vi



Abstract

Section 1

Water balance was calculated using the meteorological data of Chichi-jima from 1907 to 1943 and from 1970 to
1999. Annual water surplus and deficit were decided respectively. As a result, we observed a marked diflerence
between the former duration and the latter one. During the late 1900's, it has become drier than during the prewar in
the Pacific. This tendency might be connected with recent global warming and/or frequency of ENSO

The pattern of significant associations between alien and indigenous woody species was examined in the old fields
of Haha-jima Island, the Ogasawara (Bonin) Islands, by calculating Spearman rank correlations for species pairs.
Alien woody species involved in many negative associations with indigenous woody species. Understory indigenous
woody species had associated negatively with alien woody species in the canopy layer, and understory alien woody
species had also associated negatively with overstory indigenous woody species. These results show that alien and
indigenous woody species were distributed exclusively each other in the old ficlds of Haha-jima Islands.

Flowering and initial regeneration process of the species of Bambuseae, Gramineae, distributed in the tzu Islands,
Japan.

Sasa kurilensis var. jotanii K. Inoue et Tanimoto, one of the three major Bambuseae speices indigious to an island,
Mikurjima, that belongs to the [zu Islands, Japan , flowered gregariously almost throughout the distribution area of
the island in the spring of 1997. The plant died out after setting seeds, which germinated soon follewing their
dispersal. We studied the initial regeneration of Sasa populations in the two sites, Oyama and Nagatakiyama, during a
period from 1997 101999. We found apparent differences in the density and seedling growth form of Sasa seedlings
between the two sites. Another Bambuseae species, Sasamorpha borealis var. viridescens S. Suzuki, also flowered in
Mikurajima, but rather sporadically over several years.

This study shows the interrelationships belween ants and flowering plants on the Bomn Istands. Special
mutualisms between an ant and a plant species (species-specilic interactions) do not compose the interrelationships.
Therefore, the loose relationships between them may be comumon in nature and should be investigated for
understanding of the evolution of their relationships.

This study shows protandrous {lowering patterns of Scaevola sericen Vahl (Goodeniaceae) by detailed drawings.
The flowering goes through the process of 1) anther openings inside flower bud, 2) pollen grains are camed by an
immature style, 3) flower opening, 4) style plays male at first, 5) stigma of’ the style becomes mature after the male
stage.

Mikura-jima Island is composed of an old volcano. On the Island covered with the piling up thing of the volcano
origin, The precipitation of Mikura-jima Island reaches 5000mm in year.

In this research, the analysis of the hydrological environment of Mikura-jima Island was attempted according to the
continuous long-term data. Moreover, the uniqueness of the water circulation structure of the climatic environment
and islands was considercd in this research.

Section 2

The morphological species of the conjugating green alga Closterium ehvenbergii comprises more than a dozen
maling groups (as biological species). Mating groups A, B, C, D, and K were found in the Ryukyu Islands. In
addition, one population in Kume Island seemed to be comprised of mating group I It is suggested that in Asia,
distribution ranges of the biological species overlap in Southwest Japan, and that the number of biological species
found in the Ryukyu Islands is more than that in other areas of Asia.

Aquatic insccts faunae in the Yaeyama Is., the Benin Is. and the Borodino Is. were reported. Current faunae were
not much different from the faunae reported by several authors in the Yacyama Is. and the Bonin Is., though tormerty
reported odonate species in the Bonin Is. were not recovered in this study. Especially, no odonate speciemens were
recovered from the Chichi-jima Island (Bonin Is.), where at least four endemic Odonata species have been reported.
An aquatic insect fauna of the Boradino Is., which has been very little-known, was presented. As for the chironomid
faunae, @ proportion of endemic species was higher in the Bonin Is. than those in the Yaeyama ls. and the Borodino
Is.

Macro-invertebrate fauna of subtropical island streams on the Bonin Islands were studied (or three years. Of all the
invertebrates, freshwater caridean shrimps dominated. Six species of caridian shrimps were found in the streams.
Caridina typus were found in most of sampling stations. Atyeida pilipes were found only in high gradient streams.
Egg size of Caridina typus in Chichi-jima Island was not different from that of the other subtropical populations. But,
egg size of Paratya sp. was larger than that of Paratya compressa of the other subtropical istands.

Distribution pattems of large gastropods on the bouldershores were surveyed at Chichijima and Hahajima in the
Ogasawara [slands, Shikinejima in the Izu Istands and [zu Peninsula.  Collected species differed betwecn Ogasawara
Islands and other sites. Nuwnber of dominant species in [zu Peninsula was most rich among all study sites. Poor
species number in Ogasawara and Izu Islands may be caused by small supply of larvae from neighbor area.

High light and high temperature can be critical factors affecting carbon gain in shrubs at sunlit ridges in the Bonin
Islands in the sub-tropical Pacific Ocean. Two co-oceurring sun-adapted dwarf” shrubs, Planchonella obovata var.
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dubia and Hibiscus glaber, with different canopy structures at the ridge site were selected. Net photosynthetic rate
and photosystem [T (PST) quantum vield at a given light intensity were lower in Planchonella, whose leaf inclination
angles tend to be more vertical, than in Hibiscus whose leaf inclination angles tend to be more horizontal. Leaf discs
were exposed to high light (1900 x mol m-2 s-1 PPFD) at 37°C, 40°C, or 43°C for 3 h. The recovery of PSII
quantum yield in a following 50-min dark period was slower in Planchonelfa than in Hibiscus, indicating that the
ability of PSII to tolerate high light and temperature was smaller in Planchonella than in Hibiscus. These results
suggest that there is a linkage between leaf display and leaf photochemical ability within sun-adapted shrub species.

Relationship between leaf morphological and physiological characteristics was examined for Boninia endemic to
the Bonin Islands. In Boninia, remarkable variations in leaf area and Jeaf thickness were observed, and water
relations closely related to leaf morphology. Thus, in Boninia, variation in leat morphology would cause variation
in physiological characteristics.

We succeed to develop a land surface model which is applicable to a small scale water basin. We also succeed to
prepare the model forcing data for long term integration. We collect the parameter data at Chichi-jima Island and
Haha-jima Island. By using these forcing and the parameter data, we succeed to integrate the model for 9 years long.
The results show the importance of the stomatal registance to simulate the hydrological cycle on the island
successfully. And we conclude that we can discuss the influence of the vegetation change on the island, by using this
model.

There are two species of Hibiscus in the Ogasawara Islands, /1. glaber Matsumura is endemic to this islands and H.
tiliaceus L. is widely distributed in the Pacific coast. In order to verify whether or not /. glaber onginated from
common ancestor with H. tiliacexs in the Ogasawara Islands, the phylogeographic analysis using chloroplast DNA
{cpDNA) sequences was performed. [f. tiliacens in the Ogasawara Islands and the Okinawa Island were same
haplotype of cpDNA, while H. tiliaceus in Amami Island and H. glaber formed a clade. Highly ¢cpDNA variations
exist in H, glaber. The results suggest that both of two Hibiscus species may originate from different ancestors in the
Ogasawara [slands. ‘

In order to examine the origin and the infraspecific relationship of Bonin Stachyurus (S. macrocarpus Koidz. var.
macrocarpus and var. prunifolius Tuyama), a phylogenetic relationship among Bonin Stachyurus and S praecox Sieb.
et Zucc.was deduced by molecular analysis utilizing chloroplast DNA sequences. A total 13 haplotypes of cpDNA
was found in Japanese Stachyurns. In the Bonin Islands, there are two haplotypes which are monophyly. One
haplotype is specific to var. macrocarpus in Chichijima Island, the other is specific to var prunifolius in Hahajima
Island. However the origin of S. macrocarpus could not be clear because of a lack of phylogenetically informative
characters. In addition the numbers and the distribution of living trees in the Bonin Islands were investigated to
clarify the present condition, because this species is endangered plant.

Boninia (Rutaceae) is one of two endemic genera in the Benin Islands. This genus consists of two species
including one variety. Within B. grisea var. grisea, two types were recognized on preliminary observation of
morphology. Enzyme electrophoresis was employed to assess genetic diversity within and divergence among these
four morphological types of Boninia. Gene diversity measured in Boninia was extremely high compared to other
insular endemics.

We compare reproductive traits between two woody Hibiscus species, Hibiscus glaber and Hibiscus tiliaceus in the
Bonin Islands.  Hibiscus glaber on Anijima was pollinated by Lithurge ogasawarensis (native Megachild bee) and
show higher reproductive success than other populations. Reproductive success of native Hibiscus population was
decreasing by exchange of bee fauna caused by introduction of honeybee.

We analyzed spatial pattems of the mortality of a bienmial, Lysimachia rubida endemic to the Bonin Islands.
Spatial heterogeneity of soil surface conditions caused site-dependent mortality and leaded to clumped distribution of
plants.

Germination experiments were conducted to determine the germination characteristics of Lysimachia rubida, an
encemic plant to the Benin Islands. Temperature ranges for seed germination shified towards higher temperatures
during the course of seed storage at room temperatures,  This may allow the dispersed seeds to genminate in late
autumn and winter in the field.

Community structures of macro soil animals were investigated at the four different plant communities in the
Chichijima Island. As a result, community structures at the each plant communities were different, and in the
artificial forest, both numbers of individuals and groups (class or order) were very few. Community structures
compared 1999 with 1977, it considered that the number of order Isopoda was decreased markedly and community
structures changed. :

The distributions, morphological and ecological characteristics of 4 palms were investigated in the Chichijima
Istand. As a result, endemic species (Clinostigma savoryanum and Livistona cfinensis var. boniensis) were
distributed in the natural vegetation area, and imported and/or naturalized species (Chrysalidocarpus lutescens and
Arenga tremula var. engleri et al.) were detected in the human disturbed area. Especially, the population structure of
C. savoryanum was distorted in growth stage, and the number of individuals was not enough to preserve species from
extinction. :

Section3
We investigated geographic distribution and genetic variation of the two arthropods groups, the honey bees (Apis
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mellifera) and the spider mites (Tetranychidae), at Ogasawara Islands. The survey for allozyme and mtDNA
variationindicated the genetic divergence between the honey bee populations in Chichijima island and Hahajima
island. Morphological character and allozyme pattern in the spider mites collected in Chichijitna, Hahajina and
Anijima islands showed that there are many species including unknown species in Ogasawara.

Regeneration processes of Leucaena lencocephala forests in Ogasawara [slands were analyzed based on a
long-term survey. Most of the forest stands were even-aged stands, and broke down through the ‘cohort senescence”.
Massive death of trees was facilitated by the attack of newly introduced psyllid.  Lercaena seems to decrease on the
forest sites other than periodically disturbed sites.

The role of adventious roots of Ipomoea pes-caprae was studied.  The survey was made on the beach at Yagachi
Istand in Okinawa, Japan. Three hypotheses were proposed (1) water supply to the leaves, (2) protect from the
moving sand dune, (3) developing daughter-individuals by expanding vines. The analysis of adventitious root
production and leaf development pattemns revealed that the leaf area became their maximum at the middle of vines.
The leaf area is considered to be an evaporation surface.  Thus, if adventitious reets contribute to water supply to
leaves, the integrated leaf area between the adventitious roots is expecled to be positively correlated with the distance
of the adventitious roots.  However, the integrated leaf area increased with increasing the distance between the roots.
These results suggest that the role of adventitious roots is not for the water supply, but for the protection of plant
individuals from the moving sand dune.

Section 4

The effect of introduced Lanius bucephalus on native fowls was studied in Ogasawara Island.  For this purpose,
we focused on the intraspecific relationship between L. bucephalus and Monticola solitarius from the aspect of
spatial distribution and habitat of these two species. The spatial distribution and habitat of L. bucephalus were
different from that of M. solitarius during the breeding time, but the distribution area of the two species was
overlapped duning the non-breeding time. The attacking behavior of L. bucephalus was intraspecitic, but this
species attacked M. solitarius and Hypsipetes amaurotis though the frequency of attacking was not high. The
attacking behavior of M. solitarins was also intraspecific and the attacking {requency to H. amaurotis was high,

The Ogasawara buzzard (Buteo buteo toyoshimai) is endemic to the Ogasawara (Bonin) [slands.  We investigated
the number of pairs of the Ogasawara buzzard and detected 28 pairs on Chichijima (ca. 24 km®). The pair densily
(ca.1.2 pairs/km’) was larger than the values reported for common buzzards (B. buteo) in the world. The occupation
of territory owners was readily checked later, based on the knowledge of the territory distribution.  This enables us
to complete the census of the territorial pairs in a short period.

1.A mathematical model for invasions of two competing species into disturbed area is studied. One species is
assumed to be fugitive, that is, competitively weaker than but superior in diffusive capability to the other species. To
describe dispersal and competition, diffusion-reaction equations are used. We examined how the fugitive species
could escape from the stronger competitor to expand its range, and how oiten disturbances should occur to maintain
coexistence belween two competing species. We can also conclude that a system’s biodiversity increases if the sitcs of
disturbance are more randomly localed, the disturbed area is less fragmented, and the time interval of disturbances 1s
more irregular.

2. T studied the range expansion in heterogeneous environments that is generated by segmenting an originally
tavorable habitat into a regularly striped or crisscrossed pattern. To deal with range expansion in such fragmented
enviromnents, we modify Fisher's model by assuming that the intrinsic growth rate and diftfusion coefficient vary
depending on habitat properties. The mode! is analyzed to examine how the spread of organisms is influenced by the
patiern of habitat frapmentation, and which type of fragmentation is more favorable for species survival.

3. We present a mathematical model to describe the epidemic of pine wilt disease spreading in wide areas of Japan.
We simulate the spatial spread of disease on a large scale, by incorporating short-range dispersal of the pine sawyer
together with long-range dispersal through air convection or transportation of logs infested with nematodes. The leap
distance distribution of sawyers is estimated from experimental data. ‘

A permanent plot (30m X 30m} was set in a dry forest at Chichijima and surveyed in 1976, 1986 and 19%7. Many
endangered species have become more endangered in these 21 years. It means species diversity of the dry forest in
the Bonin Islands has been decreasing.

In order to resclve the evolutionary process of green microalgae during transter to islands and adaptation to the
island environments as well as toelucidate the mechanisms to maintain diversity of the green microalgae in the
islands, it is necessary to characterize the genetic diversity of the microalgae, In this study, new PCR primers were
designated to amplify the various chloroplast, protein-coding genes (such as rbcl. gene). Robust and detailed
genetic analyses of the Volvacales (Chlorophyceae) could be done based on the sequence data from multiple genes
which were amplified by using these primers.  In addition, group [ introns were recognized for the first time in
the rbel genes.  Molecular characterization of the introns and application of such rbcl. group 1 introns 1o the
genetic analyses were carried out,

X




4

ERFRALERORE —BHE-BE - REOREB—
Primts— ([E SISO FERT A M BR BT ER)

o

1. ¥ '

TEESE Y AL E LD TEE THY, HICERCIIR Tt omansmisnsa o, BERER
HESIFHELTWA L LT, MobaE L, MESECEN U LEERAERBRL LGRSV,
LA LT ) CRMoOSE LAY, ME, tFHofbEo ARESIC LS HEILPEANAEEMIZ
S LUTEBETCHA LD, FOEEMOESENGRENTWA, ColoRE. AWHE, BT, &%
FOBEOREIBAORETH S,

FOEAEEOL L ¢, BIEFFA RGBT EREI L »C TEREREEOLERREFE
DBZEICEY A BT AERINE (ER 9~11 ), TOFTIR, TBR Y7 ) OfES
T35,

2. HREKH
WRRENARE ERETERAMBEREN FRE—
F[E) I FEHE B
IR T E SRR BEAT TR AT AR B R D
HERED AT LT
RERBHEIE 7 — 7
(FFEHE)
BRI R FBUEEER AR E
I ERAL
' iy g
FREFRFEEL
FHE ST PR
(Bh) BEARBItE 57—
BHOKEES S S TSR AR ED
(e ILBLR BRI S AT JE 7T
RETRERICERE « 15 AR RIRIEE

3. BRINDCIYFOBE )

AT, BBOFEL AV, NEREBEOWEBM O BWLE 3 ek fis, M) - MERIER
UG FIAOEBLEE L o>>BA Y S AmS R OBTITB LTV £HE FEOREFFERE OAET
#1T o7, S LICBAESEMEFMEC RIT TS L BRABRREFHEORRIIMT - ERB KO
OB RIT o, OO AYROELRRO—2TT V7 - KERMRO® CIRERSCEREH
L., HAFIFESHRDHRE (NTAH#B) FLERFEET-

HESEEAEAE ., HEBEEMIMEN TSR L s 2 0MAKBEBT A 21T/, RS
HOELAEES X R ENE, BMITEESNE, ARREA VA EEEOLETREL KRV A
EETHZ, BEEBESSESIB<CAREOMIIL-TER B LT LE D, BlIEmiEOER
BETLHHH, HOBKROERBRECLH D, i, HEGEREIC X AR LR, SEEENC L AMERO
FALIZ o TEBSIT L Z IR, FOEMFMICH A/NEEGEBEMOBRKEN P2, GO
Sl OEIDITRE L 2 ABRVAERRO—DTHA, FOLIRMROHS 7 ATRA - AT AT ST
FEEROE BB MM LR, RBIRIZH o0 L 425 & 2 AIIARITEO R ODIE
Ryt s,

R TOAY T F—<Iil 20 TiTo7=,

(1) BRABRRIIBSIT 2EMEEEOPRBEFECET 2HE

BIROFEAR 2 EREAER (B, LHRIE. T80k | eSS RUVKEREIER GTIKE. &
g, \E, ruov o B%) R L. BEARRORERE LR - AT AFEESEET5,

(E TR - BARREMER 5 —)

(2) Bl EHEEOHEFHER T A HFE
EMBOBENEES - BER, BTRIEES - B, BOMEOREE, TA4 VA AHA VI DNA SHICED
HEOBGEEOAEST V. B~0EMoBA. &5, S EoERREH ML, SOLyEERIEL]



HBREERETL, YOX A8 - FERERUCBHSHERL Lo BARRUCRAEOES, L0k 50
ERMCAONLOPFEETLHI LICLY., BIZKU 2HOBA - THEBMERALMITL, EMEH
HOEFICRLIEENER, EPHBEEER. BEERIZOWLTHLMIZT L,

(ESCRESTFIERT - HAR TSR - ILRNRBERFHIEN - [EUTTERT - FRE LK)

(3) BBUZBITSBAMORA - EFBRICHET DAE
HHESTHINEFEEBIIAMI Lo THLAZRAEBAR (YX - X230 - THX2YE) HEEH
FRich2EEHEPERBII 0L ) REBL X TWAMETS. £, AROBRARRRICEZ 6N
FiBEL OB LM T SMELIT S,

(ESCRBEAFRT - THRRSZ D RIGMEE - B RREINEL -5 —)

(4) BROABREROEZDOET ) 7 - FHIZRT 505

ELHE LTRRIZEYT 5 EMERERBIIRARLT —F 07 —F ~—2dt, €=F U SRR
BRUSHILEFEBM o7 ) V817 ), REMZIFRMROBEIIT L LY £ LDEITH,
(ESZERBEUTEAT - MRLF AT« HARE)

4. I -BE - FXEORBEOLY

HAIIIADMEA TV AR T TR0 bOB4 B EFEETH (HABS 7 —, 1998), FpL2FE L THE
OESHEEDF —FEH5HE, ThLOBHIZFEI ADEERENTER L VELS, BEOERICIHKTFL
Ty (F1), HEEESNEREEOANERNITZEEA VA, AEHETRACEEDS B
TRAERIZS S, PEEEONNEEIHEESEBICEAPRETHE, TIXLVECRRTHSD
BRE&NEG A TTERALEMALLVWI ENERO—EFEZ LN, AOEENETHIT, B
T AANAEBORELETLO LTINS, ORI, e CBEOME « MEE AR T b T 5
ThitLo T ANARRORENERETE A,

B E N FEE OER - AR R L, K& SOHEMME, SR LTHE L LOERY,
FRERE SO ORGERTHD, Lol BRI e, BAEVIED, BELITS . AN T,
LTy —%T9 R EE VSRR SE L3 L ¥ FOREOELTSH DABENIIIIBEE LR TE 5,
BT T, APkOEIsbh, FERE L TOREIETFCRD, BEIIADRE
ORE. BARABRORER FICL Y ABIPEIEOERB L A5 T Fh ORI O SML bt 5 2
Lo, FRAFhOBERY S B LENLBTI I LENTES, —0—2OBR TR AL o728k
M GLMAIITE S,

EET, FLBMWA AR LB TA LT, AEOAREINR B EsTh, BRI Thoath
RIEMT A I EAEENC A D, &2 A oS-t BlEHE A TRz S 5, /)
SEEEESOHEE—-EREEEFTEER L VI L TEEN P, 2 VTS TIREIL AL,
7. BEUDECOERETHD UNE, 1994) LEROHELAFORIZ L TR > Tkt BMLC(E
oA TR EI D D Lt L o THLMRICTE S, R, & < Darwin % MacArthur {1972)
HEHBERHLMILTE A TFETH S,

BAERFLICRE, BEGFHLERYE CORE<OBNH D, FELEARBRICZLO LV ST X
Vo hbdbah, BrRBHEVIZEARREZL VI Ay B, ABRT P27 MILD
AV hEFIHALT, EHOFAF I 2 ZARBEMILTE, BEVLLRE, FFE~LHBT ST,
EEEEFTPRIL, FBELUTHAELEDNE (E2),

FITHARFD) LPEES NERER - FEEBOEMEHO B . L TR RAEPCEYE
Btk BIABRROBEC G EM L BREOWE LT/, FOBREHLTVIRTECEMEHILE
HEFTX D00, EREoEMeoattr i L CHRE LTI 050 Lin, £ LT, AMEEOHHRIC
BHAL L ZAORAZOEY, BEIDVWTOFREENRHLICERL, L, BRIIHELZH
KREVOTEFNC A TER - RSN AR TH L N EE RN FhOoBRERT L LT
LTS TEA, FRThH, BERBET > TITSEE (F—FR—ARFRET ) HTETELL
ErTWA, SBEI, A7z MEE 2t o TEBROBEHOT —F N—APTRESH,
BT FNOREN Lo T, FRFLEOBICLE T HRE OREFEEFREC L+ TWic -3 < BORR
EATES LI g nThs,

B8 30k

1) BraetE (1994) MBOEH L, BEFE 29D

2)MacArthur (1972) Geographical Ecology, Pattems in the Distribution of Specivs. Harper & Row.  (#iBR4= RS
Hofmichohbs A F— 1, i, R BER, FHEL)

NHERES ¥ — (1998) AARDBAAF =5 A1151p

X1




1900

F

- Se0- og + (REES
o] oof 0 MAERS
= [}
N -500 o X NER
:ﬂ; -1000 o + X®ES
B -1500- -
3 -2009- 3o
-250@ ey
2.1 1 10 100 1200010000
AOBE (A/kmd)
10000 10009
=) a
~ 1000 1200
~ ] Oq o~
s E
i 100465 DGUDD%D% a _{(‘ 100-
3 o 0 2
w1 °° i o 10+
= B i
3 o o ol
[ 17 o a 11 o
< <
8.1 . . .1 . . I
2.1 1 10 100 1000 1 10 100 1600 10000
R (km?) BAODES (m)
Bl SEOHE- A0 ADEE -85
BE BiE F¥E

Bud
¥ I

RO mmESRGICHEMB (Reforence) NLHBLORLZEM?
Bz B% RE- - FXFOBAOLEAROLEM

Xii




BEE R ( JEFRE FER1 2F3/BE )

rlEH— ECRSEEET A ERER T 305-0053 MR -0 < {EHT/NEFI 16-2
tel: 0298-50-2501 fax: 0298-50-2577 Email: snohara@nies.go.jp

T #® ESIRESEH AR T 305-0053 FIgE -0 /B 16-2
tel: 0298-50-2446 fax: 0298-50-2577 Email: satanii@@nies.go.jp

EHEE  [ESZRETTEET A MR T 305-0053 IR -0 < HEH/ L 16-2
tel: 0298-50-2408 fax: 0298-50-2577 Email: uenor@nies.go.jp

AER SRS AT R AR T305-0053 Fi IR > LH/NEF)I] 16-2
tel: 0298-50-2454 fax: 0298-50-2577 Email: tnatori@nies.gojp

SRR ESRRFRET R AG T 305-0053 B3R /MR 16-2
tel: 0298-50-2424 fax: 0298-50-2582 Email: kasait@nies.go.jp

HEna—  EREVEITHRRENEG T305-0053 Wik -> < ILEF)1 16-2
tel: 0298-50-2480 fax: 0298-50-2582 Email: goka@nies.go.jp -

BmEVTF  BFEENTRRNHER T 305-0053 kS < Wi B 162
tel: 0298-50-2473 fax: 0298-50-2570 Email: aijjima{@nies.go.jp

HHEOGF AWRAUEITRE A BIZEE T 305-86R7 SURIREMENRERTE S B ]

tel: 0298-73-3211 (354) fax: 0298-73-1542 Email: atto@ifpri.aflre.go.jp
FEFRER  (LRURBUERI IR A BEEE  T403-0005 tWBLRE 5 EI L& MAILE 5597-1
tel: 0555-72-6193 fax: 0555-72-6206 Email: nakano@yies. pref. yamanashi.jp
BE W KRTEEHFER 73050052 KER-SEWRE -
tel: 0298-33-8620 fax: 0298-55-7240 Email: takayabu@mri-jma.go.jp
WHIEE  RRESIKFHFERTR T192-0397 RN T F AR AR 1-1
tel: 0426-77-2584 fax: 0426-77-2559 Email: kachi-naoki{@e.metro-u.ac.jp
T ¥ FHEEEMLKEFERFURER T192-0397 B E A E-F i AR 1-1
tel: 0426-77-2584 fax: 0426-77-2559 Email: kudoh-hiroshi@e metro-u.ac jp
BEER R K E R AR T192-0397 HEH AT T AT KR 1-]
tel: 0426-77-2584 fax: 0426-77-2559 Email: hirota@digitminimi.com
gk o HERHELNCREEENIER T192-0397 HEEAEFHHEKR 1-1
tel: 0426-77-2584 fax: 0426-77-2559 Email: rsuzukif@comp.metro-w.ac.jp
HNEE? HEHEKFERENER T 1920397 HEEB A FF TR AP 1-1
tel: 0426-77-2584 fax: 0426-77-2559 Email: yurich@comp.metro-u.ac.jp

PAMET]  ESRIAFEEFEHER T192-0397 HREAEFHHAR 1-1
tel: 0426-77-1111 (3766) fax: 0426-77-2559 Email: suzuki-tadashi@e.metro-u.ac.jp

MAESE REESIKFEEHER T 192-0397 WRHNEFHEAR 1-1
tel: 0426-77-1111 (3761) fax: 0426-77-2339 Email: yukak@ibh.mbn.or.jp

M FH—  EEESTKEERFEFER  T192-0397 AAIKA LT AE AR 141
tel: 0426-77-2593 (3873) fax: 0426-77-2589 Email: oka@geog. metro-u.ac.jp

BHHE—EE  ERESORFEFHER T192-0397 WEHMAEFHAKR 1-1
tel: 0426-77-1111 (3835) fax: 0426-77-2589 Email: ykei@geog metro-u.ac.jp

xiii



EM - HEEEIAFEEERER T192-0397 HEHRNAEFHE KR 1-1
tel: 0426-77-2584 fax: 0426-77-2421
(BTE : A KERFEREERVSERM B E T112-0001 BEHXEEAIL3-7-1
tel: 03-3814-2625  fax: 03-3814-0139  Email: murata@bg s.u-tokyo.ac.jp)

g RERESAFERFERER T 192-0397 ARHMNAZFHEAR 1-1
tel: 0426-77-2423 fax: 0426-77-2421 Email: katohide@comp.metro-u.ac. jp

TR CNEE) BIF  REESAKFEEREHAR T192-0397 RESAETHREAR 11
tel: 0426-77-2423 fax: 0426-77-2421 Email: saeko-n{@comp. metro-u.ac.jp

KA HEHEBIIFEEFER T192-0397 BERHNEFHBEAR 1-1
tel: 0426-77-2423  fax: 0426-77-2421
(BT EE R ARERBEERRRNEESR T120000 EEMXHEEAIL 371
tel:03-3814-2625 fax: 03-3814-0139 Email: ooi@ns.bg.s.u-tokyo.ac jp)

Ll HRETRNERFUEDFHE F630-8506 R L AR FEHT
tel: 0742-20-3424  fax: 0742-20-3424 Emaik: ape@cc.nara-wu.ac.jp

EERHFT HFRETAFEFHERMER  T630-8506 & RTILARREET
tel: 0742-20-3438 Email: sigesada@ics.nara-wu.ac.jp

BAET HRLTFAFEFOEHRER  T630-8506 4f R LARTENT

ENEE FREZTAFERSHEDRER T630-8506 R WRE R dit AR EES
tel; 0742-20-3989 fax: 0742-20-3989 Email: afkawa@cc.nara-wu.ac.jp

LEFET RRETRFRFR T630-8506 £ 3% B AL B Y

AT ik ERAFEFHEBLHEE  T310-8512 RELRKF R 2-1-1
tel: 029-228-838¢6 fax: 029-228-8404 Email: yama@mito.ipc.ibaraki.ac.jp

WEAERM  BWRBREXEN A SRS T 154-0012 = FUHL i B4 KER 1-23-1
tel: 03-3418-9331  fax:03-3418-9126  Email: PXP04751@niftyserve.or jp, ys@komazawa-u.ac jp

BEAR R RFRFREFZRMER T 130033 AREEHCREEAR7-3-1
tel: 03-3812-2111 (4474) fax:03-5802-8747 Email: nozaki@biol.s.u-tokyo.ac.jp

FIREAE BFAFAXLSBEREMFRE  T020-8550 5 F VRN - H 3-18-34
tel: 019-621-6830  fax:019-621-6830  Email: takehara(@iwate-u.ac jp

BEREGE STRFALHSHEREHFHE T 020-8550 5 FREEM) T L E 3-18-34
tel: 019-621-6828  fax:019-621-6828 Email: h2299003@iwate-u.ac.jp

REME TEAFEFFRNFHE T263-8522 THERT RN BXIRAHT 1-33
tel: 043-290-3682 fax: 043-290-3682 Email: hamada@cue. e.chiba-u.ac.jp

JNIEMX  RERFRFEHAEMEREEER T501-1193 IR ATHIF 1-1
tel: 058-293-2855  fax: 058-203-2855  Email: kawakube@ecc.gifi-u.ac.jp

PFEMET BERFERFEDSN AMERREESH T501-1193 B HTHIF 1-1
HERADT B REREDN EWERLEESR TS501-1193 I BHHA 1-1

RHEET IeE B A IR B e o 7 — T501-1193 KR0S 1-1
tel: 058-293-2077  fax: 058-293-2062  Email: MHA00577@nifty.ne.jp

REITZ HEFE T203-8521 HRHAR A BRATEENT 1-8
tel: 0424-22-3111(231,239)  fax: 0424-23-3359  Email: jiyukozue@aol com

Xiv



BiEUV~D HB¥E T203-8521 HE B/ BE K T A RHT 1-8
tel: 0424-22-3111(231,239)  fax: 0424-23-3359

KiELMT B ¥ E T203-8521 B R AN B AT E0T 1-8
tel: 0424-22-3111(231,239) fax: 0424-23-3359

KFEAF WHKZE R ERE R T274-8510 THRAHH = 12—2—1
tel: 047-472-5235 fax: 047472-5235  Email: kkyoko@bio.sci.toho-u.ac jp

LITLCE WHRFRFFEFHER T274-8510 THREMET I 2—2-1
tel: 047-472-5235 fax: 047-472-5235 Email; sanaka@bio.sci.toho-u.ac.jp

FERERR  EILKFESERR T700-0028 [@ LT EB 3—6

Xv



B BN B I D AR RECR IR A2 TR DBASKIC B 5 5 EREpFaE

B &
®H B if
W = EHFBWRABEORE —HE B REon— X
HFRE— :
BEE—E xiii
B E BUARRICIBITAEYESHEMORERECET IHE 1
FREEN I NER B BT AR ERE 2
B F— - - EBE—HF
BB OHHERERICI O 5 AR & ITEEREO 6
) F—~ EBEE—EF
FEEBIIHMTIBHE S Bttt & A EE 11
BRI - MRk KELHZ BEY <D
NEREBIRT AT VRSSO EER 18
JIEfRE - FENET
BRIESH O F MR
FAMELIE I SHTEIY TS (IH AR OBELE 23
Y« RERETF
RS Ok ARSI RS B3 29
BEEE
H2E BWOAMEERMEOMRERICMET 53 . 41
FEEBR VBN T VTSI BT 2BER I VTR HOST 42
HTHR _
EEEBIROAKAERBRE, HBizar Y AEIZONT 47

LIBE - 51

HARSHMOEEBMAE, FIogAkT Eizo0T 52
T R LR

INEFES GBS - PEEBOEGRIIBICET 2 BEXHE RO 57
BREBIAT - A T4 HF - FWLRT

BEORG 2/ EREMERAKICBH D IR/ THT Y EF U RooXh At 62
AHE OB - IES

INEFERBEEL T VIR (I HR) CRUEL SRR 72
RIEET - I - TAER

AR 7L 0) B~ 0 B A 77
mhE

NEFERET TR DEEE S 89

ILREZEH - BfSRET

xvi



FHRFT X7y (TR BREDNAOMERNZEE
MEERHE - BB - KHEH

snTVRAYMOEERER FEBRELNORBE
INERSEFE - PR

INEEGE BT BT AARARME A RN AROFEIUATE DR FEE

ERE S - THE ¥ EAER

4 B IR B O A Al ADOBEEREENE
GIEE - - N

WNEBBERERA A N R o AOBEFEHIRE IS T DR T RIFE

MBS - L F-hIEeT

NEFEEX BB 2 R LBEMO RS & KEN
TRPE - FrIRAFE

hEEE EA BT el B Y D4R L R IRO AN
EA

3T BB ABAORA - EFERICET IR
NEFRHBIZBDBAFORA - EABRIZPETLIE -1
— B ARG FREOEIEIZMET D5

TEA—

INERIZET D R AROENE
it R

NEFERXBA~DEANES FLELOT =/ 2 P —OFL
2 et

S oS e H A DORBRBAE & EEH S OBR
BB - BRRNE— - ) I(6E 5

WAE BWMOLABEREEOEHOET Y 4 FEICBET D

DERERICRITS, FRBABE AL Ve a ¥ OREEREE
EHRT - A8 B

ANEEAL B RBIT AT TS s A & EFEHEE
gaARHET - MRS {E

ABHBIBEC BT ARAEOSMILK
HIEREF

AN B AL B2 B T B ELMER AR 00 20 4R o0 18 (8B Bhak
Wk ERn

WHEEAOMEDNATF —F -2
LGP

A BRAEER ORE L AT A
BFIE—

xXvil

92

97

102

107

111

117

121

127

128

137

143

147

155

156

171

175

182

187

195




F1E

BRARRICE T 5 AMEREORBETFIRICHET HH5R




FRABFMNICHDERLBIZETOALABREE
Interannual Variation of Hygro-environment in Chichi-jima, Ogasawara (Bonin) Islands
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Abstract

Water balance was calculated using the meteorological data of Chichi-jima from 1907 1o 1943 and from 1970 to
1999. Annual water surplus and deficit were decided respectively. As a result, we observed a marked difference
between the former duration and the latter one. During the late 1900's, it has become drier than during the prewar in
the Pacific. This tendency might be connected with recent global warming and/or frequency of ENSO
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Associations between alien and mdwt_nous woody %pecus in the old fields of Hdhd-]lmd istand,
the Ogasaw, ara(Bomn)Islands
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Abstract :

The pattern of significant associations between ahen and indigenous woody species was exaimined in the old fields
of Haha-jima Island, the Ogasawara (Bonin) Islands, by calculating Spearman rank correlations for species pais.
Alien woody species involved in many negative associations with mdlg:,nous waody species. Understory indigenous
Woody species had associated negatively with alien woody species in the canopy layer, and understory alien woody
species had also associated hegatively with overstory indigenous woody species. These results show that alien and
indigenous woody species were distributed exclusively each other in the old fields of Haha-jima Islands.
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Abstract

Flowering and initial regeneration process of the species of Bambuseae, Gramineae, distnbuted in the Izu [slands,
Japan.

P.)Sam kuvrilensis var. jotanii K. Tnoue et Tanimoto, one of the three major Bambuseae speices indigious to ay istand,
Mikurajima, that belongs lo the Tzu Tslands, Japan , {lowered gregariously almost throughout the distribution arca of
the island in the spring of 1997. The plant died out afler setting seeds, which germinated soon following their
dispersal. We studied the initial regeneration of Sasa populations in the two sites, Oyama and Nuagatakiyama, during a
period from 1997 t01999. We found apparent differences in the density and seedling growth form of Sasa seedlings
between the two sites, Another Bambuseae species, Sasamorpha borealis var. viridescens S. buzukl also tlowered in
Mikurajima, but rather sporadically over several years.
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Interrelationships between ants and tlowering plants on the Benin Islands

NRf - REINET (R AFRFME R ED TR

=4 _ . )
AEFE, NEEEBOT VHRATE L, BYe 7Y OMEER A EEAMICET LT, FORE.
MEANFRTOTY - fEMEOREERL, EEEORE TR, HEORARRRT ) SEthn%
EOMEZELE L TIRLIANENMATTZEBTE L, : .

Abstract

This study shows the interrelationships between ants and flowering plants on the Bonin Islands.  Special
mutualisms between an ant and a plant species (species-specific interactions) do not compose the interrclationships.
Therefore, the loose relationships between them may be common in nature and should be investigated for
understanding of the evelution of thewr relationships.
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Sexual reproductions of flowering plants: protandrous flowering of Scaevola sericea Vahl(Goodeniaceae)
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Abstract

This study shows protandrous flowering patterns of Scaevola sericea Vald (Goodeniuceae) by detailed drawings.
The flowering goes through the process of 1) anther openings inside flower bud, 2) pollen grains are carmied by an
immature style, 3) flower opening, 4) style plays male at first, 5) stigma of the style becomes mature atter the male
stage.
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Abstract

Mikura-jima Island is compOSx.d ol an old volcano.: On the Island covered with the piling up thing of the volcano
origin. The precipitation of Mikura-jima [slaud reaches 5000mm in year.

In this research, the analysis of the hydrolog_.,u.al environment of Mikura-jima 1sland was atterpted according o the
continuous long-terin data. Moreover, the uniqueness of the water c1rculal10n structure of lhe climatic enwmlum.nl
and lslands was considered in this research.
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Abstract

The morphological species of the conjugating green alga Closterium elirenbergii comprises more than a dozen
mating groups (as biological species). Mating groups A, B, C, D, and K were found in the Ryukyu Islands, In
addition, one population in Kume Island seemed to be comprised of mating group H. It is suggested that in Asia,
distribution ranges of the biological species overlap in Southwest Fapan, and that the number of biological species
found in the Ryukyu Istands is more than that in other areas of Asia.
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Abstract

Aquatic insects faunae in the Yaeyama Is., the Bonin Is. and the Borodino Is. were reported. Current faunac were
not much different from the faunae reported by several authors in the Yaeyama Is. and the Bonin Is., though formerly
reported odonate species in the Bonin Is. were not recovered in this study. Especiully, no odonate speciemens were
recovered from the Chichi-jima Island {Bonin Is.), where at least four endemic Odonata specics have been reported.
An aquatic insect fauna of the Borodino Is., which has been very little-known, was presented. As for the chironomid

faunae, a proportion of endemic species was higher in the Bonin Is. than those in the Yaeyama Is. and the Borodino
Is.
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Macro-inverebrate fauna in subtropical island streams,

Caridean shnmps (crustacea:Decapoda) of Chichi-jima and Haha-jima (Bonin Islands}).
T #R- LiFeE (ERETZERTE s BRI A SRS 7E =)
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Abstract

Macro-invertebrate fauna of subtropical island streams on the Bonin Islands were studied for three years. Of all the
invertebrates, freshwater caridean shrimps dominated. Six species of caridian shnimps were found in the streams.
Caridina typus were found in most of sampling stations. Atvoida pilipes were found only in high gradient streams.
Egg size of Caridina typus in Chichi-jima Island was not different from that of the other subtropical populations. But,
egg size of Paratya sp. was larger than that of Paratya compressa of the other subtropical islands.
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Caridina typus RE 0.48 0.26 This study
FHFFOIRIE Wiky|E  0.51 0.30 BEEMR(1979)
mmAE E  0.44 0.27 - FMA(1970)
Paratya sp. B .04 0.60 This study
Paratya compressa mEE 0.60 0.35 - E—EEB}H 979)
XRIYIE BEXE 0.52 0.32. HEMR(1979)
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Abstract :

Distribution patterns of Iarge gastropods on:the bouldershores were surveyed at Chichijima and Hahajima m the
Ogasawara Islands Shikinejima in the Izu Islands and Izu Peninsula.  Collected specics differed between Qeasawara
Islands and other sites. Number of dominant species in Tzu Peninsula was most rich among all study sites.  Poor
specics number in Ogasawara and Izu Islands may be caused bv small supply of larvae from newhbor area,
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1} Asakura, A., Kondo, Y., Sato-Okoshi, W. and Miyata, M. (1990) Distribution palterns of animals and plants on the

rocky shores of Hahajima in the Ogasawara Islands.  Natural History Research, 1 @ 65-79.

2} Asakura, A., Kondo, Y. and Nishihama, S. (1991} Distribution patlems of animals on the rocky shores of
Chichijima in the Ogasawara Islands. Natural History Research, 1 1 23-40.

3) Asakura, A., Nishihama, S. And Kondo, Y. (1993} Studies on the biology and ecology of the intertidal animats of
Chichijima Island in the Ogasawara (Bonin) Islands. 1. List of collected species with comunents on some species.
Atoll Research Bulletin, 383 : 1-17.

4) Tijima, A. (1998} Distribution of moltuscs on bed-rock and boulder areas in an intertidal rocky shore on the Pacific
coast of the Boso Peninsula. Fenus (Jpi. Jour. Malac.), 57 : 95-104.
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5 25 ARG FE¥E
ht 4 Nipponacmaea schrenkii + O
Nipponacmaea schrenkii boninensis O
15174074 Nipponacmaea concinna Q O
P F Monodonta labio O O
(5" 4z Monodonta austrails O O
Ay Monodonta neritoides O
JeT a0y ht 4 Monodonta perplexa O O
AA509 4 Monodonta perplexa boninens O O ’
INRFI 1 Eurytrochus cognatus 0O
AYTRIEH* 4 Chicrostorna turbinatum O O
2| Chiorostoma lischkei O
RN Chlorostoma xanthostigma + O
FRET 4 " Nerita albicilla O @] O +
e Nerita japonica ) o -
fyoizt Batiltaria cumningii O
IIAYTIUEIT(ELY Angiola inepta O @]
sOsvEETATIEN S Supplanaxis niger + @]
MIZTE Cronia fusconigra + O
JiTt Zafra pumila O O
1Yt Japeuthria ferrea (@] O
4 Siphonaria japonica O
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Abstract

High light and high temperature can be critical factors affecting carbon gain in shrubs at sunlit idges in the Bonin
Islands in the sub-tropical Pacific Ocean. Two co-oceurring sun-adapted dwarf shrubs, Planchonella obovata var.
dubia and Hibiscus glaber, with different canopy structures at (he ridge site were selected. Net photosynthetic rate
and photosystem II (PSII) quantum yield at a given light infensity were lower in Planchonefla, whose leaf inclination
angles tend to be more vertical, than in Hrbiscus whose leaf inclination angles tend to be more horizontal. Leaf discs
were exposed 1o high light (1900 £ mol m-2 s-1 PPFD) at 37°C, 40°C, or 43°C for 3 h. The recovery of PSII
quantum yield in a following 50-min dark period was slower in Planchonella than in Hibiscns, indicating that the
ability of PSII to tolerate high light and temperature was smaller in Planchonella than in Hibiscus. Thesc results
suggest that there is a linkage between leaf display and leaf photochemical ability within sun-adapted shrub species.
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1) Demmig-Adams, B, and Adams, I W.W. (1996) Xanthophyll cycle and light stress in nature: uniform -
response to excess direct sunlight among higher plant species. Planta, 198 : 460-470.

2) Ishida, A, Toma, T. and Marjenah (1999} Limitation of leaf carbon gain by stomatal and phntochumw] n the

top canopy of Macaranga conifera, a tropical pioneer tree, Tree Physiology, 19: 467-473.

3) Ishida A, Nakano, T., Matsumoto, Y., Sakoda, M. and Hoe A L. {1999) Diumal changes in leaf gas exchange and

chlorophyll fluorescence iu tropical tree species with contrasting light requirements. Ecological Research 14 : 77-88.
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Leaf morphology and physiological characteristics of Boninia endemic to the Bonin Islands.
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Abstract

Relationship between leaf morphological and physiological charactenistics was examined for Boninia endemic to
the Bonin Islands. In Boninia, remarkable variations in leaf area and leaf thickness were observed, and water
relations closely related to leaf morphology.  Thus, in Boninia, variation in leaf morphology would cause variation
in physiclogical characteristics.
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Abstract

We succeed to develop a land surface model wluch is applicable to a small scale water bamn We also succeed to
prepare the model forcing data for long term integration. We collect the parameter data at Chichi-jima Island and
Haha-jima Island. By using these forcing and the parameter data, we succeed to integrale the mode! for 9 yeurs long.
The results show the importance of the stomatal registance to simulate the hydrological cycle on the istand
successtully. And we conclude that we can discuss the influence of the vegetation change on the island, by using this
model, )
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Origin and diversification of Hibiscus glaber in the Ogasawara Islands
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Abstract

There are two species of Hibiscus in the Ogasawara Islands, /. glaber Malsumura is endentic (o this islands and £/,
tiliaceus L. is widely distributed in the Pacific coast. In order to verify whether or not H. glaber originated {rom
common ancestor with /1. tiliacens in the Ogasawara [slands, the phylogeographic analysis using chloroplust DNA
{cpDNA) sequences was performed. H. tiliaceus in the Ogasawara Islands and the Okinawa Island were same
haplotype of cpDNA, while H. filiacens in Amami Island and H. glaber formed a clade. Highly cpDNA variations
exist in H. glaber. The results suggest that both of two Hibiscus species may originate from ditferent ancestors in the
Ogasawara Islands.
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Geographical variations in chloroplast DNA of Stachyirus macrecarpus Koidz.and S praecox Sicb.et Zuce,
{Stachyuraceae)

g (R KBS RRH TR A AR)

BE T HEESAKFEFFERNEREANE, BT  ARKERERBEER AR R )
KIFEHE (REE Y KFEFMAR IR ALE)

E5

NEFGEBREATE T H % 72 (Stachyurus macrocarpus Koidz.) AR FEOEREAF I X7~ (S
m. var. prumifolins Toyama) & OERNBFEEA LN T 57200, HBREX 7 (S praecox Sieb. et Zuce.)
BT REFNET #{T o7, TORE, BAEX 7 VRICIIHMBNARE L0055 13 ERNER
EDNA DT ey ThHgHSh, £0I BT H X7 AIB2FMREONTaF L ThRHY, THhER
NEFGERRBOTH AR T BEOA Y2 T 7 L EBH CERFEELT LA, L LERREOR
BFHRART OREIZOVTRA LN L2 o, R EEEH G T AR
ENTNH1H, BECHTE - ML IR 2 0B MHEE LT 72,

Abstract

In order to examine the origin and the infraspecific retationship of Benin Stachyurus (S. macrocarpus Koidz. var,
macrocarpus and var. prunifolivs Tuyama), a phylogenetic relationship among Bonin Stechynrus and S.praecox Sich.,
et Zucc.was deduced by molecular analysis utilizing chloroplast DNA sequences. A total 13 haplotypes of cpDNA
was found in Japanese Staciywmrus. In the Bonin Islands, there are two haplotypes which are moenophyly. One
haplotype 1s specific to var. macrocarpus in Chichijima Island, the other is specilic to var. pranifolius in Huhajima
Island. However the origin of §. macrocarpus could not be clear because of a lack of phylogenetically mformative
characters. In addition the numbers and the distribution of living trees in the Bonin Islands were investigated to
clarify the present condition, because this species is endangered plant,

1. F

SERGEBIKUFRENC L ViEP IR LBERTHY . RELEREII A BBy,
FOFEHBORIEIEEAEDESRNRETEEL T of, O, Mokihs s o= la-r
DA INSICEEL, EHLTESMEERIL, BECNERBESOEMMBARL LI EELZ LMD,
s CHEMONSHBEORERLHFBOLEIC L v | NERBEBEHEOEEEAETSL TS WY, L
L. GBI L D AU~ L {ME LTV 2858, S agiiss /s J—?:ﬁu%ﬁ)ﬂ
FIZIL B LT 35S, TOMERERICREETHE, T8 f&&%%ﬁ@fii T EEENFEE
AV CHBESENOBEIC SO THEE ST 2, D009,

AW TCH, NIFRERBERE T S%7 2 (Stachywrus macrocarpus Koidz,) OBRER FEREA~V S 5
X773 (8. m. var. prunifolius Tuyama) & OFEEREHRELZ AL AICTH 4012, ARICEERSAT 5572 &
praecox Sieb. et Zuce.) & » - 5 T B BFEEEAT & 1T o 7o, ¥ 7 VIR (Stachyaous) i, % 77 8 (Stachyuraceae)
EHR T AM—ORET, MI0EA LT Y - PE - B - BRIZHAT S, FOF HERIEETOXT
2 (S praecox) ENERIZEEOFHAFT O 2 ALY, FHART O ZERT LB THALLER
BTG WIS o 8% 73 X 7 LA B I A THE . RESNARCHHETER
Eh, +ﬁn+j/ﬁ%&mLL$®tszﬁﬂ&¢7+7/mw%*ném & f AR I
BTHRHRABESATVWS R, REOCS ﬁsf’i A & fndg 4 %’)7" HBLTRE 1T 2 7.

2. A&k '

DEREBXGP BT HAXT L2l BEPLAFITXT 0 K. & bt ARVBNALE—
2% 7 3 46 EERHE L, SCUEAR £ EETHE I R FERIFEANE (MAK) IZAFE L, U b4 LR
A8 HEPES-CTAB #)- L 0 2 DNA 2 L. ClA RIS PCLic L v M A 17 o, WSS DNA OIEE(E
FHEE onT-5nL intergenic spacer (IGS) & Stral-tmF IGS % PCRIEICEVEE L, BRI A ER L,
— h—Zx Y — (ABI377. PE Biosystems) & FV 7o &' L7 [ r— 7 T 2 AR L O IEROP % iRE
L7, PCREW— 2 L AN TS5 4 =—8 v ML, Taberlet b D a, b, c, £ & HL T, HRAEIFiT, Golenberg
5 ¥ Kelchner&Clarky, Oxelman & "I BES3E v = 2T AT T4 A FEFTO, EHFEDNAOF A
(A7u547}&Eﬁbto+ﬁ%M//ﬁRummmW%mw%m%&:;5n7u547mwfﬁ
BREHELE, BohSHHOEHOERE Y 1,000 ARITOT7—V A T v FilHE VTR LK,
it‘wwmsﬂ9B~mﬁ&6ﬁ$uﬂah~mamm§ﬁﬁ%x%\E%&Uﬁ%uﬁwf\+
R F bWy T %7 OBMAE R TVAEROBEELSIEE L, /25,000 #RIZ7 2y F LT

3. RELER
%ﬁwDNq@%&h%ﬁﬁmﬂsmm&ojmmmm@ EHRIL, AARES 7 BT 2,167~2,204 Hidk



. #LEE (S chinensis) 122204 HENTHY . 754 A2 FER2INTHEHN THot, FRE2ETI12
BERBECI6HA - RENHD . BAEF 7 VERATH S HEBRE 10N - KEVbHot, £0
HREAAFISAICE, BHLT LEYE L0 13 i (type A~M) OEFEDNA OF AT (~Tr sy
A7) B TEL (K1), F03 bAhEHERET AT V2 EONT YA (typeM & L)
M, ThENWNEREEBXBRUBBILEAFRZLO Chol, ~NTnF A4 70EERINIIE-IFRA
fRAFCHL, | ROBEHFRARH BHR =28, CI=0.964. RC=0827) 2B 5N (F2), BE~RHHhg
BUKERDREOATOZ A7 (ype H~K) 5% 5 27 L—F, FiZAMNo B AR UL B A RSy
MYBHFAT GypeF) LBLEARBEOIA T (type® MHREI b—F MEREFES X7
{typeL) & Y2 FH7L (typeM) HBARA7 L—F, D30207 b— FRZLONE, PEFEY L—F
Tlitype M (WY 2 757 2) ICBRIRERE A BALRohi i bbb, ~F2 7% A%
TOHHL LI LD THD LI NETF - R OB EXHETALOTH S, REFBRAZIZE D FOM
DTy A7 EOMOREBRITIENEEL L0, FHAXT ooT oy AR IR s
bzl

2 [Al4T - f- B EE - OB HERE TIL T 3% 7 U BORE. (185 200~300m) (T 26 K,
Y7557 oNBREOELTEME (E/ 400m) (2 1 BEOLAET SRR G, &R 1/25,000 #E]
Fmy L, SfEE R L (B3), Hk ODoWA TR, FH AT B 44 @k, B
EERRER ST 530, BERERIAFHIMEARE (MAK) FREOSARICE VT, BBILELPE
B 200~250m) THEXhBELZZHTTI TV EAAFIFX T RBTHRESNE T SF 7 o3 R
MNEERTERE, INETORREEET D ESEORERRIC L 2R, BEEES I ZEcREuR<
WD LTEY, 27357008810 1 BiEOL Lr#il Tt o, D TEATH
5, BEFEHEE LLIIBEMEEMIESTAEDIILERAHNEAEENS,
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Generic diversity and morphological variation of Borinia (Rutaceae)

InEEFE - FHEAF CERESIAF BRI B A

By

NEBREERTH DL aT Y E Boninia iV T, ﬁéﬁki@ﬁrﬂgﬁﬂﬁ*ﬁ%ﬁ'Dto 7?:9’]} e
BFEELALIA, AT VIR T 2RMED LN, T02EERA YA FITRBTT A Y
YA LR ERBE, VT VRTROAORHEREARIC AT, BEOEENIEFITE V2 LA
Bz e i, .

Abstract ‘

Boninia (Rutaceae) is one of two endemic genera in the Bonin Islands. This genus consists of two species
including one variety. Within B. grisea var. grisea, two ‘types were recognized on preliminary observation of
morphelogy.  Enzyme electrophores1s was employed to assess genet]c diversity within and divergence ammong T.hesc
four morphological types of Bonimia. Gene diversity mcasured in Boninia was extremely high compared to' other
insular endemics.

1.-F : .
a7 Y & Boninia (34 8) [WNEREBOBERRE X, a5 Boninia glabra Planchon & A F
733,137 B. grisea Planchon @ 2, B LU A0 7 YOFREEINTWHTYAyady (=7=
P~ 1Y) B grisea var. crassifolia (Nakai) Yamazaki B#E &h T 5, LA L, BREHERTE LVIE
BMERL L, FoRBEMICE, 2TPRREASRLND, AFRTILNERERSCRBITS o7 v REY
DHEER L BENERYES LTk, ﬁﬁkfl)%ﬁ&&ﬁﬁ;&’q"é EEREME L, 'f,"LE.HiJE‘an'JE
BEOBEY LTBESES AV,

2.&%3&.

1998 4EnDd 1999 £ T, Wk, RBORTE - @ilgsE - ¥ a o —F - Bl BEREOEN - ILE
- FIE O 8B 372 RikEY 7V o7 L, &Y 7O HEBELRBTICAY, R0 2k
BEIZHV, BB, COROEHOSEEREL Lo TV AEERTIFEOEORE L BEIIMA, &
DY A X (FEORS - BEEROBE) 2HAIL, B8 LA, -, EOBEIOBVETHRT AMDIC
WHRTES OYIA RER L. RFEMBE CHRE L, BRSBMMIAT " oF B, KU 77007
I FBREESKBECLYTo. BEORBIE Shimishi? O HFETIToE, T FLo—Ma
v, 15 BEEPRATCEBATROLIBEMEER Lz, RESERSNBER BETED S b,
B FHEBESAHE TEARBETEIZOVTIR, € 7AOREGTEE S FRAY—UhbIRIEL.
FEHEMAOEREFEICRT A RETREE &R, BEFIEE»LHLBETHE RS, SHEIC
BIBENA—F 4+ VA s FlnbOTRERE L, £7 Wright!"o F—#3HER U Nei® OBETE
FRE, Nei® OBREHE—E L EBEERSYHR L1,

3. HRHER

FAAL T ET YA T Y CEERICERENEELCEBY, YeFYREECHT, EOE
BEBELLLEIAS, A4S uTdy, TYAYaTF Y TRIBEORMCIEESEE L TVEN, 0T
YTREETH-7, BORRMEAaFY, #4230 aF Y THIZBTHHDEHL, TYAvnT
VT3 ~AB Thol, A0 a7y05h, BEOLELESE VICATTALORELZOR M
60~120mm & HiFEOFA A 2Ty (110~200mm) (ZHATHR v/ EThot, B, A4/
FYRBEBERARIZLEEN, Z0FA TOLORMBER~PERATH o/, ELICEHTREN, bTHICR
RENEZTWABIET Chotz (F1), UEOERNIS, Zo/hRIOFA S ad vidad a7y §
B (A8 L, %ﬁ@iﬁﬂ/UT/%Lﬂ(iihL)kLTEWLto
BERE BRI TIT ACP, ACO., AMY, DIA, EST, GDH, GK. GR, GOT. LAP, MDH, 6PGD. PGL.
PGM. SHD @ 15 B£RHTT 4 VWA APENE OB 2R D7, HB2KENR GO0, BETFEDHEE
ACE T PGI, PGM. SDH, POD, GOT OE&EBEREEL FFINICHV L, 3, BB Shi@Es o
ERBOYaF Yy, WifgR Ya s E—F  HEOAA] S HEROBEFIEAVG A o7, Nel OEE
FHRE TR 210, F-HHERFIITTRLE,

HHAOBEAE Bpgenetic diversity)iZI~7 THESE (heterozygosity) #HWTHobT I ENTED, R
ZARAAAR Ty LB SE Ty aTy nT Y0l P ILCBETERESRLAALOT
BHY, RIR TR COIAL 72 ELDTY T Y BREEOBGTFEREYRLLLOTHA, T
2B THEEHEE (U rFvR) BEF¥A T (44 7EH) 2oy, 540 FEHEE (EEOMEE




M) mb#id, L) 3DEBAHD, F2-BIZRTATY 2V IHORIAFRIATEEA: e, #
4 7EABROBEGF SR Grir=DprHr T, 4 7AOESEFOBRETF 5EIREE Gerv=Dsrv/Hs
THoHbt3, o7 VBENTIE HyDEA 0.2292~03593 (% 2-A) Thoto, £, &4 1 7IEd
ABEGFOIREIT00124~00695 THY (F2-A), o7 VREHEE THI L & (F2-B) Gerid 0.1545,
Gryp 1L 0.1152, Gery 12 0.0472 Thhotz, T2 L IXBRAOBEGY LD KRS A TROMHMUZES b
DOTHY, FHRICERTEY A TROMEOBET NS L 2T LTS, 220, a7 VY EEST
A AN S VERFEEELEL . 854 7TROEAMRBESHGSEL TRV EVnED,
F-S 3B S S OGS IOV bR, #4722 E (£3-A), o4
AL TR Fir 80,1201 CdhA 04z %t L, FIS 10,0516, FST1X0.0695 Thotz, 2% 0. AHZE (FIS)
LEMOMLE (FST) ARREOKBERIFL 5, —HF 338 (Fr=0.1624, F;5=0.1456, F5=0.0215)
LTy (Fp=0.1141, Fii=0.1037. Fx=0.0124) TIREFAOHIEI LB ~T nEFEOREY2<,
HEARORESEICI LA OBEA IV, FRICHL, 7Y 07 Y T Fr=0.0424, Fig=-0.0006,
Fsr=0.0388 T o7z, 20 FrDfBIZthD Y A 7 L~ THRIEY, 272, Fig & Far DEIT Yo7
VIZBWCTEAOMMEIL LA ~T o HSEORMLH, ARLRIZS S b0L 0 RESEEBLREFLT
WAZEERLTWVWA, YaFVRSE T Figit 00611, Feaid 0.1541 THY, Zhik 02008 ThHDH Fr
Rt LERE S D EARELTEY . SEAROERSEMIZLEA YRR LTI EERLTY
2{F 3-B)

& Sy S FIR O BIRAD R — B L S e @R IERE - 25 -5 & PR (UPGMA) # AT, &R OEE
HEaEEELE (@), &5 FEEFNENT F AN LR LS, FA L ikAA 88 L0 L7V
OFYE LYW TRY— %R LE, YaF YR bLEihAZ 728 —%FR LT,

4. EX

sk, WEBOBEMER THAROER L i LT, BENLERASRVWEEbhTERE Y, Zhid
FORBIZROICBA - EF L HEEC L 280EDRERY. B bOREO/NERICE I ED
BOEHRSRIT LY . BEOERBBLTHEOLBAINTE TS Y, yaF YREHOEF A TH
TH Hs, Hr@fEA (Hg=0.2292~0.3593, H;=02354~03831) Thh . MU IERESTHEINL TS
A 7 EB (Hg=0.0000~0.0812) P, F~F RE(Hg=0.000~0.080)", 7¥ k7 FJE(Hs=0.0143~0.0510)"
SHE L THLERFICRE AT ST WA, T YR TIT Gl 0.0124~0.0685 Thotf, ZOLIIC
Ger AP EVWI LRI A Z7HOEFM TERTRESFELLA TS AR LTS,

BEA T D F-HEHEN ST YA a T Y UHAO & A 7 THEROMH I L5 ~T n#EEOK
SOBEIHET ORI IENRENSE, TOZ LB LES A4 TRAOHKIM IS EAEA THR N
LEBTEANTE, LicL, TYAYeTYTEMOY A FLRAY BHOMSbIcL B~ o
SEOHIARLN, TYALaFYOBARABLRBIELA-THMALTWA I LARELED
na, BB EBRBITERMNE T4/ 3L T, FaORBaho# 4 ZIZh~~TKEY, UPGMAIZ L
AFEETHAFSLEFAFELT—20I A —RBRLTVAN, TORTLEILIZELES
T3, DY, YoF VYRIEH TR A THOSEOBREARKEVWEVRD, £, BLFAASTLE
T ERfA T D EE L LNE,
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aF Y BREWIIEOCCTERNOBEHERA ARSI LOER L LT, BRTEASA#SE ST,
FEHEALTILIZBEENRERTHERE LTEELTWA I ENELLNS, £ DMERBECEMN
EELEBREAT L bELILNE, YAl NERCHBES L MOGIIERR T 7 PRSI
GHMAHY, HETOTRERIVDATVWEN, Yo7 VRIIEY XL 7RERLVWbATLA 'Y
WOREOBVAEZMEOE 2D BEMEEEOETEUGSL T AR LSS, Z0AIC
ASNTHOBEY Z T RERL WDNAEBERITT 20BN DB,

6. FRFEIZEUVBLh-HR

L@, BEMIZIEH SR AASa0F Y028, eI LTV S D EARERERRTIC LY
HgENE, A3 aFVIc o T L VRS EEORMAEETH S, £, YaF Y RORKE
BOE BRI OEESE A L e U CERICEWES R LS, ZAEBER IR ABENEROAIL -
HERFERR A REA 32 L TIERICRRIEVBR TH S,
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AN aT HEH N=F S ot ot A 28
(LE) ~ Lk ~EAk  BREEE REBE ),
FARTaT Y 2 BA. BE~ r— 2’
(SE) JoEL 1 ~NEA bTCEH Y 60"-']20%m___-!
— 3~4
Ty RaaFy EAMEEAR EA EREEE  BEEE o oom
2B
LvaFy FEREIE A fEEAK e g 60~110nm
#2-A 54 TRNOBIEFERE
Hs HT Dgr Gs’r
AL 03593 03851  0.0257  0.0695
AA4/3S 02292 02354 00062  0.0215
FYs 02721 02878 0.0157  0.0388
7Y 03572 03616 0.0045  0.0124
#2-B LOFYREEDRETEHRE
Hg Hry Hy; Dgr Gor Dgry Ggrv Dyt Gyt
PGI 0.4705 0.5048 0.5288 0.0583  0.1103 _ 0.0344  0.0730 _ 0.0240 _ 0.0453
PGM 0.5835  0.6002 0.6916 0.1081 0.1563 0.0167 0.028 00914 0.1322
SDH 0.3055 03234 03478  0.0422  0.1214 00178 0.0584 00244  0.0701
POD 0.3110 03225 04383  0.1273 02904 0.0115 0.0370 0.1157 02641
GOT-1 03739  0.3981  0.5286  0.1547 02926 00242  0.0646 0.1305 0.2469
GOT-2  0.0069 0.0070 0.0070  0.0001 00167 0.0001 0.0095 0.000] 0.0073
GOT-3 01847 01956 02038  0.0191  0.0940 _ 0.0109  0.0590  0.0082  0.0405
Mean 03194 03359  0.3923  0.0728  0.1545 _ 0.0165 0.0472 0.0563 01152
#3—-B LOTYREED F-HREHE
Fig Fre Fsr
PGI 0.0051  0.1148  0.1103
£3.A A4 TFUOF-BiE PGM 0.3168  0.4235  0.1563
SDH 00143 0.1089  0.1214
Fis Frr Fer POD 0.1700 04110  0.2904
FAL 0.0516  0.1201  0.0695 GOT-1 0.0444 03240 02926
A8 0.1456  0.1624  0.0215 GOT-2  -0.0223 -0.0053 0.0167
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Determinants of Reproductive Success in Woody Hibiscus in The Bonin (Ogasawara) Islands

A - THE O - BEEE ERBIAFEFTERAMBETER

EE
TAITIVSRFRREL TV ARE S, EENAFTHAFOEVRBIIBNTE LT R Y (Hibisens
glaber) LA F /=Ry (Hibiscus tiliacens) ORMEEL LR LIER, REDE 7R 7 HEEROA
FHOZHRY AT AFORBEICL > TEHCERE - BERLTLES, KBOAF <wHy, T0F -
R TIEA I T IV AFICEIBWHELH DA, BOEET L, B4 3 7Y ASFORMIZL B T8
FHAOLEATERO N A AL ABEDOEMEDEFETIE TR EELLLS,

Abstract ‘

We compare reproductive traits between two woody Hibiscus species, Hibiscus glaber and Hibiscus tiliaceus in the
Bonin Islands. Hibiscus glaber on Anijima was pollinated by Lithurge ogasawarensis (native Megachild bee) and
show higher reproductive success than other populations. Reproductive success of native Hibiscus population was
decreasing by exchange of bee fauna caused by introduction of honeybee.
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YAFIIFAER L. TORABBELR LTV A, DSEREEEIIBITATEREAT /A F3 T X THEMBED /S
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DWTEELE,
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LT e, ZAUIEREOREDER-AO Lhm s L 510, L FEOEEAEWIETI BN EIES
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MEZ 7 EEE T 5, :
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1} Barrett, S. C. H. (1998) The reproductive biology and genetics of istand plants. In: Evelution on Istands. (ed. Grant,
P. B.) pp. 18-34. Oxford University Press, Oxford.

2) Kato, M. (1992} Partnership between plants and insect pollinator in Ogasawara Islands. World Wide Iimnd for
Nature Japan Science Report 1: 51-62.

3) Kato, M. (1992) List of insects in Ogasawara. World Wide Fund for Nature Japan Science Report 1. 73-106.

4) Shimizu, Y. (1995) Endangered Plant Species in the Bonin (Ogasawara} Islands: Caunsal Factors and Present
Situation. Regional Views 8: 145-169.
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a) Hibiscus tiliaceus b) Hibiscus glaber
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P <0.0001

Pollination success

(Number of pollinated Powers  Total number of Rowers)
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Population dynamics of Lysimachia rubida on Minami-jima Island in the Chichi-jima Islands

FRER - THE - ik B GORELIAFRFEMER AR EER

B5

REFEESIIBWTEEHDA A vl v AOEEHIESFHEL. EXORCERE L EOERM/ Y
— R LT, TORR, WUERE UCGIBERE L OBES EEFDO DRSESRE S, Thb
O BIIEEESEIIL > TER LY, FFNoERCHEEE THMOEEsmAR L ok,

Abstract
We analyzed spatial pattems of the mortality of a biennial, Lysimachia rubida endemic to the Bonin Islands.

Spatial heterogeneity of soil surface condittons caused site-dependent mortality and Jeaded to clumped distribution of
plants.
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o7 ® oy R Lysimachia rubida Koidz. (Primulaceae) H/NERER O—TEMBMOEHEETHE Y, £
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IS OBBELRIETAADIC, 198 E3 A LBERECBHRELT- TV 5, T2 T, Bk&r
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¢.0001),

4. EE

mﬁﬂﬁmfinvf/ZMWﬁrm%ﬂmwm%Ltmﬁﬁmﬁﬁt A & S 2 DR
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ICHS LTEBRERA y FREGH L TR ERBITBNE, 2FY, BREEREE S A8 YT TH
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HHE, Rl R/ MERYET AR 8 RARBROBEI I A EE R - T 0, BJRENE
HERBRENS/ VEREY 7 —OEB T ERITIIREM~O ANBBR Il LT End, 23k
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BEXH

1) De Jong, T. J. & Klinlhamer, P. G. L. (1988) Population ecology of the biennmials Cirsium vulgare and
Cynoglossum officinale in a coastal sand-dune area. Jowrnal of Ecology, 76: 366-382.

2) Klinkhamer, PG.L., de Jong, T.J. and Meelis, E. (1987) Delay of flowering in the‘biemial’ Cirsivm vulgare: size
effects and devernalization. Oskos, 49: 303-308.

3} Klinkhamer, PG.L., de Jong, TJ. and de Heiden, J.L.H, (1996) An eight-year study of population dynamics and
life-history variation of the*biennial’Carlina vulgaris. Oikos, 75: 259-268.

4) Mack, R. N. & Harper, I. L. (1977) Interference in dune ammals spatial pattern and neighbortiood etlects. Jourmal
of Ecology, 65: 345-363.

5y BHEE (1981) [WNVEREMRE] 74> 7 k&), 182p.
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MNERFEBDAELAANT Ry AORFHBMREICHASTIHETRFHN
Germination characteristics affecting the time of germination in Lysimachia rubida, an endemic plant to the Bonin
Istands

THER - T ¥ ST GURESAFBEVIRR MR ER)

£E

NEREGEETD —EEMEERTH DA v Ry AOHFRFHEOLLE8 S RFXRET-
SR, AHAEXMFEE SN A0, BT ORF A REEE B EEE L RBR~ESD I L E
FHOGRETIZE>T RFICELFUEMSB I D LR LA,

Abstract

Germination experiments were corducted to determine the germination characteristics of Lysimachia rubida, an
endemic plant to the Bonin Islands. Temperature ranges for seed germination shifted towards higher temperatures
during the course of seed storage at room temperatures. This may allow the dispersed seeds to genuinate in late
autumn and winter in the field.
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BEDZ&hG, BRAFHTCHAHETO I HLERBICRFT A0, RIFTELBEORE S L ZEKD
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Abstract

Community structures of macro soil animals were investigated al the four different plant communities in the
Chichijima Istand. As a result, community structures at the each plant conmumunities were different, and in the
artificial forest, both numbers of individuals and groups (class or order) were very few. Community structures
compared 1999 with 1977, it considered that the number of order Isopoda was decreased markedly and community
structures changed.
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Abstract

The distnbutions, morphological and ecological characteristics of 4 palms were investigated in the Chichijiina
Island. As a result, endemic species (Clinostigma savoryanwm and Livisiona chinensis var. boninensis) were
distributed in the natural vegetation area, and imported and/or naturalized species (Chrysalidocarpus lutescens and
Avrenga tremula var. engleri et al.) were detected in the human disturbed area. Especially, the population structure of
C. savoryanum was distorted in growth stage, and the number of individuals was not enough to preserve species from
extinction.
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Abstract

We investigated geographic distribution and genetic variation of the two arthropods groups, the honey bees (dpis
mellifera) and the spider mites (Tetranychidae), at Ogasawara Islands. The survey for allozyme and mtDNA
variationindicated the genetic divergence between the honey bee populations in Chichijima island and Hahajima
island. Morphological character and allozyme pattem in the spider mites collected in Chichijima, Hahajima and
Anijima islands showed that there are many species including unknown species in Ogasawara.
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BIORBhDEERZ EOLDMBEEROBESEMTHA - LR E LTEIFLN, Z0L 3RER
Do REBDEBRII—RITAROEMIEIC LABILCH L TEDTHEB THA L AN Y,

o ERESCHEAMDIC L AABROBIAEECRS SR TEY, v ¥orffic ks
EDREHT A=V, T7)HvA A LA EREREERFORE, ¥ 2007 XL 5EH
M OER . BBV 2, Wb, NERERIEYFENRAOr —A A F 1 OEKE E
2 THLBE TRV, FERICET ARAMENER, Mo@lemsftols v s BET~EHE
THIZERFETIETHR A, WITHFHCE L EEZNNE» SR LSS, EHORAT oA LF
NI AEHBOECELIRROERBL LELI LIS, '

AABIETHE R ES TE AT T4, < 0fERREOEIIESTEFICBUTLE
2. LinL, —EOEMENFRBOBEICEE L, EFAHTL., WKL T, TOHFRITE,
FREICERS CE A TOESHEALERMBAMEDER I HL - TOALERDH Y | BHOREHER S
HERRERER LRSI LAREEIRS O -, A EFCHSTE LT, BALDEROREGT
MRLBES NI 7 bOBRIEL o TRECEET S ELBEENE, AL, AEFIZRA - EHFLE
AEEMEERLRARR CEOREFRSAELL L, REROBEIE L IR - f8EHA & 2o Ty
DRFEMA B D, LasLiedin, 25 LAEAEEENT —F C &3 B AEHoE s EE A5
EFlA IR,

FITC, RFETI/MERIC BT AR T o0 EBWE AR ME - LT, BAEHEoBERHER
CHETAHRAEML . BHEGT - AVHBEHORNE L v TR LB ALSORAEIRITET S BT
—FEBLIIEEBRI LI L, MEETABEIIEA 3V I VSF Apis mellifera T =H
Tetranychidae T& 5,

TAATIVAFIRERL LTHETIEIEAShAELOLENE Y, AFEALTRERTHDIA R
AASNFEOFAIZL Y FEIBHMCESETELUVD, NEREBICIEIRESEE LW EODRXELEE S
M EL L Ty 5, FOksBE A T/AFHREDEICESEESLE TN, BEREOERLBV TS
9, AFEIRBIZ DT — S LT A LSO BABICIAER LTl d, KE/ ST OBHEES
REELNTVS LEZ LS, BEOEALHERELRBOEARDTARALEVWTWAE I L2, &t
PHOBGFRENISHRBEIBRLNL TV ATEERSZ LOO, WAL 0BALL, Tk CERA L
WCEEEBZERLFY 7 Mok » URBDBE TR HEE LTS 2 L afkans,

N ZEIIED TRNSEBR O F =T, Vo0 RIEHEMEL, AL THRIRESH
ERoaTE Y, NMERERTHINE TABNII Y2 RORE LEhThbL ¥+, BHEMOEERE
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A A LPEFEE»LOBRABOFELREEOE T TH S, /NEFEEE TIIAEORE RN/ S,
B4 TR RE P B OFREE - REA B L TEHALRITHONRTE Y, T L0MBIC{ftE L TRESES
THAHANYZHLBALTOAREREE, B NSEORREEICLHEEHACL > TEALSH
ERTABNES B,

EFGETH., 1) SEHIZBT 24 3 73 YAFRBROBENEROE BB L 8 EHS L ORE
OFIR, 2) NERIIBT AN EOEREEORE L T ORGHWERORIT 21T, Fi, FRfC,
3) BARBOWESBEATHAINTAIEY, ~AVALRZOBHOT, ~NVART2EAEHOBRP
A TTIYNRFIITHERPUE L., Y TACEEYIT, BEMNERESHEAE L,

2 MRAE
AT IVARAFELIUNY HORE

1998 45 S AR LT 2000 ) B ERFESOLER I UESIIEY | A THIEREE LT %A
AYIVAT BEATF) BIUHBEFEL TV A Y SEARE LA, T, 19994F 4 Bic 740
BT AB~MEY, BATHIEL BT I VI VAFLFE LR, MELEF TG, B3 03
YRFIIAERTEL, TuVFA LAERELTI b2 P 7 DNA EROFTICER LD, ~F =HIE—%
7o ERE L, BEMBCESKEOREL T, £, £V T A o0 TiIRT oA L
FREPFE LI,

Tu¥A LEROWE

TS LERBRY AT OERTHY | MESEIR—EAT I BEFITEV A H SRR (7
A TFA L) D5, FIR—BEFETIRINTOWAEER =T, 7ot/ AERITERKEEIC
X o THBET B, ABIZE T Goka and Takafuji (199507 HEIC U TiTof, £A 302 U AF@3 T 0R
—F%&, S oEiE AL 200 L OBRMEA Sy 7y —CTOIRL, SohBERR T ERKD
ICHERR Ui, DhENEE, KEDORHE (F) PUSBEL Y Y EREORERERTRAL, 7Y
A LEBHLE, BohiTa¥sa sy FRy—ry SEEOBRGTFRELEN L, BERILI08
T RERE L UREFHE LR DT,

I bzt KU 7 DNA RO

I hay FU7DNAGTF b arddi¥—Foa— FEE (COICOI % PCRIEC L - CHINE L.
FOBEEDOHEERF T T 52 L THEHERER A, PCR (KI AF—F¥ - Fa—r - JT7
2 ) . BEO DNA 5 DNA SHEEE (DNA HY A5 —F) Lo TEED DNA »il4 51EH
ThHH T, EATTIVAFOR | ARy Ty —TTHEL, BhhREI S aF - RNLT
H AR, DNA ERE L Lk, THhL8M L LT, COLCOI 48 ML T T 42— DNA T Y
A F—FI2 Lo T COLCOIL Bk % Habg L 7=, 19 LR S & 4 — b — & o — i TR SR 51
EEEL LT,

e ‘
NEZFHRT A - EBERE LCRIEL . BEBEELTTY., BORELTT27.
3 HRER

1) NEEERBIIBT B AT I A FOBEHNETR

A I IVAFIERE. BRIBVTKEICHIESERIN:, ERABICRWTHEROFE L
Bl LAL, RETIRAEOWEGE T ORIIME SN2 o7, KBE Y $3EE,. #5LY
6 EEOV T LERE LR,

Yo AOToYs AERERELER, Vo IBEKEEE MDH) BLU=AF 7 (EST)
ERAEDH LR, MDHIZIE 32, ESTIZIE 2 2O BEFATETE L, o O a4
RS ERN S Y, BAOBIER CEIESH s, F, MDH T KBV 712k BIETH
ELREY - FA2E0BEFHEORIIENES LN, BETORETRBSHBENLTVWS LR
ans (E1),

2 harFU7 DNA ERIT-20CH PCR SUEH ) 2 <#EY, ThETHLALY T d, 2563
B, fE 8 . ShEtTIIAEOADT b7 ubt® sy —VEROEERT %R cal, B30
TYARFIZENL OO EEA S TN, FNFROIERO 2 bl FU 7 DNA ORGSR F— & LIk
WHBVHBEEFEROF— I ~L—Ak LTAFERTETHS 2], MNEBROEA I oI YARFTH 420
ANTudA7T (TR shtish (@2, #0503 ¥4 7, 4 mellifera mellifera, A mellifera
caucasica, ¥ KU A mellifera ligustica DEERF & —F L1z, B0 1 ¥ A 7 WihoEEOERES &b
—HLiphmot, LBOIBED AT ad A T1I cancasica, ligustica 3 XL URHIE OB T 47 LI, —
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5. BEOYEEONT O F A FILET mellifera OBFZR LT (E3),

2) NERICBT AN ROESERS L CBGHER

ANEZFY, FETH—RICER, B, EREDG PEEAMICERT M ARV, L&, BB
Eh EREAMICIE O CHRERTZT L, FOEBHEARELR NI EARIES N, KB, BE T
BiOORAMEBELELN I ERESHLOREN L, ThGHEBABTHATREENARY, T2, VB
B EREY Y -NORB L bREINE, RBTHLA Y ZIIRRIE L), oA RBEEE &
EZzbhis (#FD,

PGM. MDH, B3 LU PGl OF A AGIOFER. W 0mOMBIEHRMNcBIT A = HERL S N
NE— w7, S O RAR TR R — R L, BAFREBELIVVEERECHDLZ L
PR AN, T HFELEVThAOY AL T oS AMCEREREIED bR o T,

3) NUAITBTAEAMEBOEERBLUEA 37 vy AFOBEHER

NIAEBIBCTLELOBARERE 10O LR TEY, TOES - SHERIILIEERRR
HAOFA—URGEENTWS Y 7, FETHR, T4 KELF PO RBAELRLOFRRAOR
B L AR RBEEICET A ESED LTV 5,

NTAOEA TG IVARFITISTEIIA) 74T LV EASKAONEN L NS, BELREY
HEBATEY, BRBIEOOAFIVAERIEN—THE, T, BECHEIh, BEIALEBEETER
FTALD, THY o F 2RI VRF A~ 2 BOURNERETEMEYA R ETHEIN TR S
T BE R RE T EEDEOARLONANTOBRLARIHL CHBEATVS, HiARLSH
FEA~EERa ==L LTREA TR TN A,

BT ABTEE LA I IVAFT—H—0OF a¥ A LA5FOER. MDH Tl MEEFRIL < 3
SOFMBEFMAFEL, BEFHEERBEIEL UL, =T 7—FREEREnLhT, DEo0f
ETFrEELTW: (E4),

4 B

AEEOEA T YT, HBIMICAL LV ECRAEAE A F I TEI 20 =—RRYE N3,
LRIGTa¥ S LEROBITER? L, BADEA 30 I YAFIIRBEGHTERAHESRE SN TEY . T4E
fElizzn=—4gh HecBROoo=—MNEBRIZFET S LT ENE, £/, MDH s
OBGCFHEEIZEIRE - BEOEERE CEARBD LA, BILCERFORGERA KL TE2 04
FEhd, 2 b2 R 7 DNA OWERTIBITRE R L, ASERICHb R CEbda 2O a3
FEEINEE L TNB I EMNTRENT., ALIKEDA AT I AL TONHICLBMTCENH Y. BETIHA
F VT WIS mellifera RO ZHRE SN, KB TRIAUAOEK RSN, NERIZ—F
BOICEAIN L EL I IYRTFAF I T THHEEND, KTEOFRIL, EALm0EA3a Y
IVAFEMIT, BB THRBRSNABETHEIL TV AR, XETHETOEARL (BIISRRLIE)
LEBOEANTHA TR L2 T2, BITRESBEOITEY | SRS LITHTY 78
LS LHMRMESTISLENHIN, BEOES a1 VAT, BEMICEESARECSEE
THAREZFER TV A AEMAERL . FOREBHHER L CEGBEERA YO L)oo T 5075, 3
FATHEE N,

INER LR CKERBTHAINTAEBTH, EA IV FIRELTEY, FOEANEOERIL 140
RN D, Fh, e ono— iR TAHI, BAKE, BArb0aa=—0&LALA R L
CHIBENTWE L b, MMERL FCRBIN-EERAEREN T AL EATREIND, BT
ATTABTRELEZY L TADT oY A LERPRBE, NERBEETCELEIRBLLNAETXT
5 PHETEI—EEFICEE LT, BAMICH Y 71 BOEEROBEHERMNS LI &A%
M,

BEIZBITHEA IU I VAT E E LI FOXME BT LEL LN TVD O, £, /5
BRI UNTAEE BT A I Y AFERMOBRGHIEE S RICESOBEFHEILR<5 2 £ T, BSU
B ABAHBONA— by FEN S EMERNBRAOK LWIEEMOMITEIEMNTELTHS
') ]

AEZFIZOWTE, SEOREZERNS, AMEEZRL 2 H4RENGET S LAV TH LA
fot, RESITRIbHh B SN, BRAfEmIsETsfMbMilah TRy, FEAE IS
TELHALMILoTV D, —HT, AN TEEREFRL ANAEESHEOL P = HREES
NTkY, ALY BER S ELIZFELAENAFTESRN D, 25 LAV EEEISOHRIZE T
b (BAEH & TBAE AEETS, HEAF =i P LERE LV S STIHihoA&E L Fkic &
ERHFETHY, CEHRTRCHOBELITY, FEDf L VLS SER S D,
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S FELD

PIEFEBIRTAROVERLTVWABARIEYAA 30 I Y ATFORBMERET 2 L 00S
b2 F U7 DNAIZDW TR, R B EERE L SR AKNOR TRERNLAEPEL TS I LA
FEAN, £, WMIRDMOERFESLESY = (V=) OSWERER, oYUy
OEESHEOBALED bhi LA, BAREREOFEELRRSNL, 15 L BRHmEotE
MR, BIEHIEEPRERELH O NI 2 LA, NI AEBIIBTHMEAOL I, BA
i BREOEHMREERIC OV THFFMRITELIT ) LEENTENT,

8 AFFFEIZIVIEBLNERE
INEEER LSS B SN BEBICIESERLEES 3 Y AF ORGSR L CRECHT AT
—FAMB TR LN, ~FoHOEBEEAYSTHLMAI SN,

e

AL HAET LI 0 SMERICKIT HRE - BECIHHO A OB R T EEE TO
MHEET S, £, BERERZESL L CEXRBOMMIC LWL TMERETRITL. e 20 TREA
EE X2 TN FERASIBERRICECERBET 5,

&5

1) Cartquist, 8. (1974) Island Biology, Columbia University Press, New York
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6) DIEEE (1997) : AEMOREHIEG L BEOZHE.  RER— - BER - BEFEER2 R [ER0OR
¥ @M No9 4EMHEHMLFORE) BHEF. pp3l-40.
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HRER

WNEFEBCB T ABAEORAN EFBRRICET A1 -BAHO B EF B OB 8T st F
pX 11 A ERERSERER S AN SRO A BRREF L0 T 5 U509 (F 1292 A
2B, ER)
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Kita (9 Sakaiura (13}

O (3 Chichijima
Mikazuki M, {11)

Taka Mt. {4)

Total (83)

John Beach (3)

Kitatukurosawa (11}

Kita (9 . Sakaiurs (13}
Hahajima
Esterase

@ A
Os

Chichijima
. Mikazukl Mt (11) Yoake ML {2)

& i Aaahidaira (8)
Oneyama Park i W .
Fupamidal (9}

Tataumi Road (7
Suzaki {3)

Kohama (Z)
ki (4

Total (36)

Total (83)
Kolirohama {2)

Pawer Station {9)

South end (2)

Khatukurosawa (11}

Nishikaigan {3

1 MERLBELUBRCHEEIA:-E/ IV I UYNRAFEREY L TILO MDHE)BEUIRTI—
H(F BRI TFEO LB THE
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* *

5 TTTTTAAACTTTTATTAAAATTTCCC- ACTTAATTCATATTAATTTAAAAATAAATTAATAACAATTT T - AATAAAATAAATAATTAATTTT

TTTTTAAACTTTTATTAAAATTTCCC- ACTTAATTCATATTAATTTAAAAATAAATTAATAACAATTTTTAATAAAATAAATAATTAATTTT
TTTTTARACT TTTATTAAAATTTCCC- ACTTAATTCATATTAATTTAAAAATAAAT TAATAACAATTTTTAATAMMATASATAATTAATTTT
TTTTTAAACTTTTATTAARATTTCCCCACTTAATTCATATTAATTTAAAAATAAATTAATAACAATTTTTAATAAAATAAATAATTAATTTT

¥

ATTTTTATATTGAATT TTAAATTCAATCTTAAAGATTTAATCTTTTTATTAAAATTAATAAATTAATATAAAATAAAACAAAATATAACAGA
ATTTTTATATTGAATTTTAAATTCAATCTTAAAGATTTAATCTTTTTATTAAAATTAATAAATTAATATATAATAAAACAAAATATAACAGA
ATTTTTATATTGAATTTTAAATTCAATCTTAAAGATTTAATCTTTTTATTAAAATTAATAAATTAATATATAATAAAACAAAATATAACAGA
ATTTTTATATTGAATTTTAAATTCAATCTTAAAGATTTAATCTTTTTATTAAAATTAATAAATTAATATAAAATAAAACAAAATATAACAGA

*

ATATATTTATTAAAATTTAATTTATTAAAATTTCCACATGATTCATATTTATATTTCAAGAATCARATTCATATTATCCTGATAATTTAATT
ATATATTTATTAAMATTTAATTTATTAAAATTTCCACATGATTCATATTTATATTTCAAGAATCAAATTCATATTATGCTGATAATTTAATT
ATATATTTATTAAAMATTTAATTTATTAAAATTTCCACATGATTCATATTTATATTTCAAGAATCAAATTCATATTATGUTGATAATTTAATT
ATATATTTATTAAAATTTAATTTATTAAAATTTCCACATGATTT ATATTTATATTTCAAGAATCAAATTCATATTATGCTGATAATTTAATT

*

TCATTTCATARTATAGT TATAATAATTATTATTATAATTTCAACATTAACTGTATATATTATTTTAGATTTATTTATAMCAAATTTTCAAA
TCATTTCATAATATAGTTATAATAATTATTATTATAATTTCAACATTAACTGTATATATTATTTTAGATTTATTTATAAACAAATTTTCAAA
TCATTTCATAATATAGTTATAATAATTATTATTATAATT TCAACATTAACTGTATATATTATTTTAGATTTATTTATAAACAAATTTTCAAA
TCATTTCATAATATAGTTATAATAATTATTATTATAATTTCAACATTAACTGTATATATTATTTTAGATTTATTTATAAMCAATTCTCAAA

*

TTTATTTTTATTAAAAAATCATAATATTGAAATTATTTGAACAATTATTCCAATTATTATTCTATTAATTATTTGTTTTCCATCATTAAAAA
TTTATTTTTATTAAAAAATCATAATATTGAAATTATTTGAACAATTATTCCAATTATTATTCTATTAATTATTTGTTTTCCATCATTAAAAA
TTTATTTTTATTAAMAAATCATAATATT GAAATGAT TTGAACAATTATTCCAATTATTATTCTATTAATTATTTGTTTTCCATCATTAAAAA
TTTATTTTTATTAAMAAATCATAATATTGAAATTAT TTGAACAATTATTCCAATTATTATTCTATTAATTATTTGTTTTCCATCATTAAAAA

TTTTATATTTAATTGATGAAATTGTAAATCCTTTTTTTTCAATTAAATCAATTGGTCATCAA -3° A @ A. mellifera mellifera
TTTTATATTTAATTGATGAAATTGTAAATCCTTTTTTTTCAATTAAATCAATTGGTCATCAA B : A. mellifera caucasica
TTTTATATTTAATTGATGAAAT TATAAATCCTTTTTTTTCAATTAAATCAATTGGTCATCAA C : A. mellifera ?
TTTTATATTTAATTGATGAAATTGTAAATCCTTTTTTTTCAATTAAATCAATTGGTCATCAA D : A. mellifera ligustica

B@2. PNEROEAIDIYNFICEITEHI b U TONA-CORRE (522bp) OEEELT)
*OEMISERERERL TS
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Hahajima

Mikazuki M,

Funamidai

South end

Asshidairs

A : A mellifera mellifera

% B : A. mellifera caucasica

C : A. mellifera ?

D : A. mellifera ligustica

3. MERTREINLCEZAIATIUNFICEITSI O BUTONANTOS 4 TOHERIS R
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HAENA STATE PARK (5)

KALALAU LOOKOUT (3)

KEAMUA ARBORETUM (8}

KAUAIL SANDS (3)

WAIMEA CANYON STATE PARK {13)

HAENA STATE PARK (5)

KALALAU LOOKOUT {3)

KEAHUA ARBORETUM (5)

Esterase
A

-
).

KOKEE STATE PARK {4)

KAUAI SANDS (3)

Total (43)

MALLO RD. (10)

WAIMEA TANYON STATE PARK {13)

B4 HOFABTRERESHIAL I FgY L FILizEiH3
MDHELUIATS—HREGEFEICBITAHAIIBETHE

— 135 ~



£1 IMERERTEEIRENYZHE

XY REShiEy—H
BE v7I7 (BE@E Tetranychus@/\N& —.
Morus mustralis —&S5—-dh7V¥=
EHSFNRF Oligonychusi@/\4' =
Ardisia sicboldii b AN =
g4 eVHA Tetranychus@/N\¥ =
H. Jpomea pescaprae
ZNIZ7NT 7 TetranychusiB/\4 —
Medicago sativa
FUI/ARKREXF Tetranychus@/\4 =
Solanum sp.
T LRSS TetranychusB N4 =
Scacvola scricea La0hFYY=
RE FTUNKD OligonychusB/\& —
Calophyiium inophylium —4#S5—-Ap7V&¥ =
g0 (BHER) N ONYZ
Morus mustralis
Ty (R~ ~) Oligonychus@B/N —
Averrhoa carambola L.
Y kRS TetranychusB/\¥ —
Scacvolfa scricea EANY =
—tES5-dh7Uuy=
rARTIVS=
NTERAR FoAoNT =
Hibiscus sp. EANT=
—tS5—-dhTYs=
R VIHYTU/0X (AEE) AN

Ostcomeles boninensis Nakai
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MNERICEHAX R AKOBE
kvl GRIKFEED)

E# .

20 EMOEMBEREOF — Z ICESWTUNEBEO X o A LA KOCEF BT L, £< 0o
BRI LE—FHTHY, AERKRCSTEHFNCL0RELE, FitlBALEF V2 AXUT I0ORE
H—AREOREER L LTHEETHD, NMEROF - F 05T, THMe e s 2B cid sl
Lo2h3, '

Abstract

Regeneration processes of Lencaena lencocephala torests in Ogasawara Islands were analyzed based on a long-term
survey. Most of the forest stands were even-aged stands, and broke down through the ‘cohort senescence’.
Massive death of trees was tacilitated by the attack of newly introduced psyilid. Lencaena seems to decrease on the
forest sites other than periodically disturbed sites. '

1. F

¥ 3 A (Leucaena lencocephala (Lam.) de Wit) iX A % &3 FiE o= A BEAR 2V VERER T, RO
M EAEHIEITE CBASIL, REMH. FIRH. £SO S ORBROEN, EHHEY, wrEE
LLTEBECRA ALY DR, R BB FICBVenT 0D MY, BAShA R R AHEE
RIS bR L TE A L, RS OERE P & LR T CE SR E S LTV
D Lk A TR ST EROHFEANICL o T, BE~OWOEEEE T A CH S, I
B~ A S i, DA LANAS R ICHER SN, Bl PiEIs THESRTY
F- EHIPE U A o T

FE. REHEO B4 THEV R AROFEESBE SN TS, 1980 FRIZAST, NTA DXL F b
TFMESNELY . FOEANZEEEL. FAREFHOBEMIHDILELIGRTE Y, 1984 ELRE,
XA LEBRETHF VALY DT I (Heteropsylla cubana Crawford) 735, KEHEDE#ITBALTKRE
LOOD g d akomBaEAR PO EET G 1985 ELIRR. BERESRVELTRY,
XA AT REREBLPRIFLTNDEEIBRA,

INERUZ I B H R MO ER SRS £ QBRI WL o DBERH S MDD
R A MOEFREEAERIIZE SN E CHECHD, TOWER, MEREOX R LKD
EEBER A BT 57 OEMM BB ED B THY . 20 FEROX T AKORIEESENROLE
s, BE A F—v bt OER LSR5,

2. BREZE ‘

WEFITo-OERALBD S FOHS T, VTR OLHE S m2 5 12 m QEEANKT, MTHL. B
DEREREXKILER B VOEVCHERBERTHY . MR FRERIIEAE Lo RE R CEMNLHRILY
ZFAMSTHE, FOMOIFET EEH. BRR, Vs rr—F) RERIOEVEROERMOBIZ
BESE L7= W4 T8 2 BT S TAEAR O A AR &L, 1977 vk 1979 FORIZ 26 5 AEROMHS
BN T R-25m DXAFHESELREL., S 13m U Lo TORICHE 2, WEE (DBH)
BPRE L, FO%, FA0BE 13 mISELAREMNLIZA G 1990FE CTORE L 19938, 191 EZ
EBEFREEITo T,

3. MRHER

(1) thmhaEErmEoEl

E 1. M oshBEoigEy | A HEEG Y OIIAROMBENEHRSEH (BA) OREEILET
LEbDThs, BVHEEBAKTHIBOREWMER T, SBAOKREIL LY 10 £/ T ABELE SRR
L7d, - RBAOKEICLY BAX T OMIC L8 fHCEM LA, MRALTHEBREIZE T, 19904
=TI BA OREAEIIRD bRENoT, KEAOEEL RN, ERAORE & HFEHSE
R E DSOSV, BRI ERAALRNLA, 1993 EICERRLICLIHEELE,

I 1RETH. BARRUHO W0 ERIIENE ST Fo%BET 1 ETaR UL, 199325
NSO T #1% (Bischofia javanica Blume) & 220 (Morus australis Poir) AMIAL, 1998 F{TiX 20
2HC BA ® 132%% EHBETICRol, 2 KIIFERMBICIE BA Db o & bRE LM LK
NTH oM, FORIAROE L~ FRHES RSN, KEADHTIZ L - T 1983 FE TIZH D 20%LL
Tloi U, BERO ZHFEE TR, BEMMOMEcRVT, SRS AREEARKORES2Y G
. BA DK ELZELIZR SN2 oo, BHEIR 1 E TR 1987 E XL 9 BA AR L. 1998 FiZIEL 0
/3 1272 o, HEWR2ZETY 1990 ££5 Y BA OBLHIEE - TV 5, FRNMEBERL, SkiEn A &7
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(Pleioblastus simonii Carr.) #MBAL, FrALZELEHL TV, ¥arE—FOIABEOHGIT
1986 ERIBIC—FRENHBEN ., 2. IEDILIZHSNBR LA, Tok, BEEHCL-TX 3L
HAEA L, 1998 E£I21 BA IX—FHEEOMGH 173 £ TEE LA,

(2) SLARDFSFE & FmALEOEELEL

TERMAS S 1990 £FTO, KHBRIZET AEMOERELNARL L UBREEORELLLE 2
VT LT, REMABLTLS L, £TOFBE CHERMMAREE LRl > T, Lichls CukREH
gD LTWA, 2TOFBREIZIE LT, FHERE 1986 256 2T L 7w 3 (P <0.05), 1985 F
FErOBEoNLF 20T T I0ORBRESEEAREOER IZZ LB S,

SRR A S 1990 B TOWMI, R, 1980 FEEOTE-0 & 1983 F 11 AoaiZ L5508k
BAMBEO D ERBESEL Y BAECERASY A—Pabin MO FiEouxrr sk
CEREXEALEbRAA. BE L3 m REOEEIZT. BERR Gl of, —F, BROEED
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Abstract

The role of adventious roots of Ipomoea pes-caprae was studied.  The survey was made on the beach at Yagachi
Island in Okinawa, Japan. Three hypotheses were proposed (1) water supply to the leaves, (2) protect from the
moving sand dune, (3) dev