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BYE ARHETIT

B TR SR ORBESTTIL 2P RO HE2 o0, 3L Ko
EORE Sy R AL EROMEES16TR < FHEOENNHL L, 1 2EL3
LG LG PHE L AR OIS 13~15TIE, 2w IR 42 R OREHAH
5, Ayl bBEOLNL, 7, WEFTISTIR A RRIERO R o fEkmt L B s
.

—7, WETIEMOCE NN & & 0 s FHEORRES 3 ~ 5 B L U LR U E RO &5
2THRINAEA D4 (. s FHRA RN SN D PHERT B EROREET 1 Tt R RHEE
BREOREMAH o, 72, A AEORMTER A RERRIERE b 2 < R L b 2 ERiIH
kT

AR~ B L S5 S KBATIR 7 = R4 SDEH 5N 5 b o0, Rl HEN P v,
SK3300(x, dBEUTREC LEORMAER LR s v R E 3 S ROEIAHIT S, AR
LROND, Pk AL SKIISUE, s=FHMEL L2/ FBOEMAHL S, 1 FEOHEHK
P HEER R b BRI S D,

E  FERGE - et o b7

RORT WA - MEITHET U, MIKEICHE S WS oRKTi~5.
A2HIX

5 TNad S5k S #0F (2) &, BALMY 6 WAEZE Shiz.

C 24X
18TNod# 5 it b+ / FOREOREN (18) AEEEs L,
C 34ix

SK347THHid, AR 208E (Fioy ), =7/ XK, FARISEE (X ILK, R
DA FEeayy 28) OWEOMRIZ, BAHAIMBENS. SKI248H 51, K4 | 5HHIE (SR
D)) PSR G, SK3300i, KILFHEMES L ORAEY S, AR2058IF, WA2T
SHEROMIPROMIZ, ARG, B R RALH, B B S CRETH S, &
HHRRIGEEAMRE AL, Bl SRR R OBRFIERIE, B O 5 ORI H
RIELTwRal, GO 7 ) ORIZUHORBCHEREH SN TV 02 RITE ER
HThb,

BAFL, ARG ISR S R FH | SrB0, ST RmAT S S O HITT e RO RSN L &
®OAK, SEROMIZEA.
<AF>
A¥ (Cryptomeria japonica (L. f) D.) AFPAFR

AR S A, REE, BISDE. RS 8o, 1 mBEE MW IZEER, ML A
S5,

N S FWA Yy T WG - B8 % (Alnus subgen. Alnaster —Betula) #1257 %#}

Rdshbdi s, REE, RARETET. 8 3m, W32, SWORIZRLRIZHT
TV HEBO 2 Y Kl 4.

71 (Castanea crenata Sieb. et Zucc.) 7+ ) IK

REOTER, MR FEREN S0, SHREIET, — M REE TR DY 2 AN S
Bo B2~ 3om [ 215emfLME, REFEIZIME, FHTI R MMRRTBIS L. W2
PR (Vhwoik) 45, HURERO 280, KEBTES2L,
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$$33%  A2-C2-C3HE ik H A M —5
fih X3 S Ead e
A¥H AXR A¥ [Cry ptoneria japunica (L. £) D, ]
LA LI TENE TR | bgen Alaster - Beuin
E2a] EDT L] [Casianca crenata Sieb. el Zuec.
B TXER rAE |Zelkova sérrata (Thunb) Makino
EEl] PRl Rl |Morus australis Poiret
PEZEY ] AT AW [Broussonetia
ErLyf |ErLiR ot E | Magnotia obovata Thunb.
<rFER VPP ER < FFER Fclhlidh
B Rk EAA [Eurya
Ao R LEET ZEE |Prunus salicina Lindiey
# ¥ TR R [Rubus
THFA AR THARG IR [7HAHLT [Mallotuss japanicus (Thunb) Mucller- Arg,
R ARFT S n IMAIRF Ay \Fagara ides (Sich. et Zuce) Engler
TR |FFoRR [E2x [ Aesculus turbinata Blume
AAXIH__ |[41¥0K [EET] [Idesia polycarpa Maxin.
1XER EETY RPEEL (Cornus macrophylls Wallich
FEEZ ] [ERET ¥5 % [Araiin elatn (Mia) Seemann
T AR [T/ AR EEREL [Seyrax
FYIAIN AR R TR ATHELETR (Catlicarpa
AARZXIH | Fo T KK szau KK Weigels
EUIET] EXi¥] |Sambuscus raceinosa L. subsp. sicholdiana (Mig) Hara.
AETHN  [FIAETHR |[~IAETA | Alfsmar canaliculsrum A Br. et Bouche
FEF AR FEFIK |Sagittaria
FEFAR [ Mlismatacear
ey EEr] EE [Oryzn sativa L.
I auywM |z ausvK
1aH
HA ) F R [y A W EEEEL [Scirpus
PERANEa [Cyperaceac
FATHE [T HITR THIH | Anellema keisak Hassk.
IATHAR |1ATH(M |3XTALM [Manochuria
43 74K Rl ) PR \Bachmeria
IR HIFIOM (ATATT [Humuhas japonicus Sich. et Zuice.
7 7i M TR [Polygonum
w[F7ean 7 vaR [Caryophyllaceac
*F7sm TFITR [Crusiferae
Vo m =
o TS TR rotentitn - Duchesnea - Fragaria
R eV WYL Tl [Acalypha austraiis L.
EEE AL MER PRAT ] |Phstiauttes
LY AEEEE Yl T EETE] \Impatiens Textori Miq.
2: L %L %3 L Viola
X FEAFHM | FFAZHH |Hydrocatyle
L Umbeliferae
P 1239 Yal-> VK \Masta — Perilla
X3y uaM (X FrvoR [Ajuga
+ AR + AR [Solanacese
LT Fa )i Ed ] [Cucumis melo 1.
XL} XEEEL |Lagenaria siceraria Standl
Exal AtEiM AfELM [Sicgesbeckia
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4% (Zelkova serrata (Thunb) Makino) ~ =LH#orv*K

REE AR S 0L RIS R, BALLCRECHENMICENS 5. E4miBiE. B
AMERIERARI IS . BEIZMTBOE S Y, WO NI 5. BaBE, S0
SPIE. THMBIE SRR, LR LB T ERO A IR, BRSNS 5, HE25~T0m,
BE10~25mn, HEH 2 ~ 3nmiRiE. MURIZIIHRIDE TS ETICAEL, BEICHES 5, MR LM
HERBIC RS,
=% (Morus australis Poiret} s TR

HiFAoh & e, WG, BUEBEH TG, SATNEIE. —BEREITT, s
AR, BE 2o, WL7ofEE. —0AHT, EBICNIROERE RO, 2R RS
WMHBY S, F¥HoL,
#¥ /%W (Broussonetia) 7 TH

T S e, W2, TR ERR, MR T, %o Tl
1 5m B, RIS A o, I ISR B & R ATAE T B
4 /% (Magnolia obovata Thunb.) EsLAREZLAR

BT OB AHRE 240, RIBE, A X0 RS T S MR PIETEI2~ 140, 24
e, B OKRE 2 T oofREE, BETIE PR E LR R L ARSI A B CBIC, %
T i M HER AT D
¥¥ UM (Actnidia) ¥ KR

MiFrii S, Wi, BETEN L > AR #525m, E15miLE, EMEeemmL,
L. BEBCIETE . KM ZILPE - WIEA Z oM A s L8 HEE 24
v s+ (Eurya) PRI

HTAdal s, F~ 00, FENASHRTLOMT, F1mBE. —SCErah, K
DJiizilive, BRI PSS & 5 80 H B SRR K455 .
A%®%E (Prunus salicina Lindley) RS T

W (P ol Akl S, A S L » ZROEHME TR LR, 85 14om, §510mm
BHE. MBI S B D —HOMECRE L ARSEIH - TR TV b, IAVEIEIT
CHES, REIZIE T CHVMADABHNZA SIS,
F 4 FIW (Rubus) <5 %

1 (PR R s, ilkiE, FME~=HHAW. £ 2~25m, W15mbnE. Wil
BN Al 5o ISR E 5 MANGH L8H BT 2.
T A9 77 (Mallotus japonicus (Thunb) Mueller- Arg.) FPOFLEHRTHAT TR

HFAh s, B, BLRECE mEE. ERICY PEORSEH L. MlILE, R
IR L T Ty LCwd,
# 7 AN 2 ary (Fagara ailanthoides (Sieb. et Zuce) Engler) SAYHAZAF L avg

ORE) Al s iz BB, JRMBEEIE LRMET, KTOBEICEORSORT
BECET2REVIY S5, K34 ~45m, W35mm 7 225miRiE. PRMIGN (S, K
IR RR RS BB B 5.
k7% (Aesculus turbinata Blume) — FF /%8 b/ %I

Rkt g, KRE, ERETHRELHEIROMIZIN- CTRALA LT BB LIEES
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IRERRE . 2l HE. REZIAIE  AH X VINTHRAD S Y, K HIRORG D L.
14 %) (Idesia polycarpa Maxim.) AL FVHLAFVR

B & duses Wb, ORI, HEE18mm, (ELSmiRHE. TASKIZKE ZIMEBEOEAND S,
I nEBOWIZND o T KON H S, KiidAR L FRORETHEBENESS D, ¥520(,
#2 /) 2 A% (Carnus macrophylla Wallich) IASHIAFR

B O(PRED) AR s, Siae. BRI TE 4wl RIS CERVMARH Y, Kl
E—FT 2 1 ROR 000 < HER & . M RV MR ED .
%% 7% (Aralia elata (Miq) Seemann) EE AR

BO(PAE) ARt Sz, i, RITB TSR, K8 2 ~23m, (E5miRE. Wi
ITEAIKT, FBlicRE R o Na. WIS RERORViPED. XEizE52 (.
L/ % W (Styrax) Ea R i

HT- ORI S s, I, ek & (XPRFEC I (4 3 RILEORERD D . 2 10m,
6 5mHERE, ARG CE S0 (L R S NS, BHIRIE RS 1S IR
SEHBHYSY, ¥,
LFH% 2 ¥ 7K (Callicarpa) s X378

HOARED) AR E . S~ WG, PFCIRR. B 225m, W81 3mB . WEIXMIAAH b,
M AR, BEI AP L, MBI =0 A P REBONREFERS TR RS0
oo, BHHLTF—F iz ko Twva. BETOMREIEC, LL0hrdE,
Y= XM (Weigela) A HZXTH

BET-AHH S 7. K, EWPUETEN L - A B2 1 2m, WH0TmfRE. A% s R
T, AN S L. KEIETIESLHMTEOM A L2 EBEEE L Twd,
=77 b2 (Sambucus racemosa L. subsp. sieboldiana (Miq) Hara) AABAXIH=7 PR

HOPRE) SR, B~ ERE EESETO PR, HE25m. WL3miEH, LI
R, il AAS D, Wil ORILEHE IO E L, MR TR RSB E. B
R REC, R MBERE A R D
<HA>
~F4E Y% (Alisma canaliculatum A. Br. et Bouche) FTEYIHHIFEYHIR

Rgptr S s, e, BPIECET. EREOTE. #2mBE, WHRCHEESIRED,
REGAR TR TRSD(, POMFETCALS, MFEAHEE, B UFERIZ A PR
T 1 mnfRiE. BEREBUR T 0B 200 D Sy RSB M H A4S ) @ H
7=
#E YA (Sagittaria) +EYHE

RLAMR S e, REIE G, B CRET. S25mBEE. R B RoOWRIZ KT 5.
S RO 2 H AL RS, REE XA e, PO BT CASRS, hOTIE
i, USRI A PR T, B RR T C Pl &3 ) F S KRS
HHAS DA H LD,
4 &5 (Alismataceae)

AR s s, RiE, BUFRCHA 2R TET. 1 mid, MEERRCHL S
i il D) &G v, Rl R H S D #HH o,



L BERR

14 (Oryzasatival) 13284 AK
<AZHKEST N4>

WA S0 BRREE, M TP O S S, W35, EHIZE, RIS
FIVEREH A SN H . EiliC I 2 R REOBATNT 5, BRI AR R B
¥+ %,
<C 3HIXS K3247 - S K3390>

MEFLE S () oA S L BIIMIE TR HE. B85~ Ton, $83 m, ¥ 21 5miRH.
BRFLIZEAEL T h Bk By, —BRIZIEAIRE L 2 M S D, BRI P A EHC. 2~ 340/
WA RS ND, REIZHOWN 266 L T B MErA LI, FIkklh, RIEBik e, 5
(PR OSBRI Do UL (. KIS ENRRRE M 8+ 5.

L aadHi (Setaria) A AF

A Sz B~ WL PR~ FRERE T O, 1 525m, F1omEE. W
CFE S, F iz (2 2 E BT 5,

1 ## (Gramineae)

REDRH SN BEEEROS HZUBOEL 8 L. kb, FHMETRCEY, K2
3~5mm fELS~ 2enfEHE. HIM IO THDA S Ao 0012 VL RGHE 5408 H IR ASRER I+ 4
ST ISR L At it
FF AW (Scirpus)  H¥ v FHH

R S A I, Ky L2 IR i 2w, IFREIEP 00 DB 5. K
RS D, Al H MO M 2 f BN OBMASE b REILLIRA S D, AHNA PR o BRI
B REET 5.

Ay ) F4# (Cyperaceae)

A HI SN R LA BUAORE RO H 5 WEOME L2, B RG, SkE
Pl b > ZIRE O, 21 8nnbE HE, THIROREBERT A DA AT B, 00002 1 1R 70 48 H By
HhEH2{, AYR (Carex) EXDIUAMELEL.

A4 #4 (Aneilema keisak Hassk.) DAy AEA Y I

HFAHRI S e MR- LRBETRIEMMINE. #2~ 3ImmBE. WHEHIZALA S H,
M2 5. BIRECMEOIE PR ES D, BE—WEOE TEO MM TEET 5. Mless
B, Rl SEEET 5,

IATH 1| (Monochoria) SATHAH

fFAth st B, MM S Lo (05 iR, MM CESE), oD,
FIILHE 10RO RS O, B0 M SO W OE & RS AR5,

#54L YW (Boehmeria) 47 74#

BRI B, RIS E, R KB CR T, TR R, AR ERERY,
SRR 2 X PRI Rl E S0,

H 4% (Humulus japonicus Sieb. et Zucc.) 2R T F IR

HEFH e St B~ EC MBS M., WYL > A B 4m, L3 1o,
TRk D, BELHMI—MT28E, EHERNEE T — FEOBIY S S, MBI
FIEE L0,
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# 7R (Polygonum) ¥ 7

RAAGRIM S Pt WELEROS D WYOMWE 45 LA, KRG, SRIEMECRE 5~ 6m,
E25mPRHE. RAGWC RO, RS RHBHAREL ¥ 55, 3/ 2% (Polygonum
thunbergii Sieb. et Zuce) EEbhs Bk, M, =@ LR IETEISmEE, iz
BHAKE (RA. BMEbI Az, SEREXIRT . RERFHRTRIRIHE, 12347
(Polygonum perfoliatum L) L8 bh ki Ldikoh b,

+ i 3% (Caryophyllaceae)

HiFAhi s, RlE, FRMIB TP E T #13mME EHREIMA, BibH5, Ml
MCRGD v MERmIZIE, BRI FE L5 R R A LGB R T 5.

T77F# (Cruciferae)

B TAH S 4z Al HPPETHEY. B8 lon 06H07ofREE. HEIZUPET, WiHoE—
PR S TR O 1 MOl b BT 260 2 RIS W H B S 2 .
FIAOE-~ESFIW - AT » 5 1FTK (Potentilla - Duchesnea - Fragaria) NFH

BB il s, KE, W TR 8 1 om, WHOTmFE, PSRBT ],
20 R i~ el LM H i S h THo (.

X} ¥ ¥4 (Acalypha auvstralis L.) BCE S B8k F it S ]

MFAEal s hi. K6, FRETES 2m E15mBE. ERIILPLN, YFRkow
Hdhb, HATHCR, FilMs 2RROBIIRIIL E60(.

A3H 27 (Phyllanthus) b ¥ 1 79

A s hz. S~ E, PEMIRMNTE. € 1wl WA W, MiloIEpRIZ
. O —SIMA S L.

1) 747 (Impatiens Textori Miq.) PRI E SRV E DR F SVE] |

HFORITA I S, BE, wlh S IERIRIITET, B8R EREoMG keSS S,
Wik E & 3umfRhE, BRECEE S, RETIZIEAMANHS G- 2R OLROBVERY S 5.
AIVE (Viola) AIL#

HUFA s e, RIS E, EMEk. E12mEE, LBERY LMY 5, HEBEMEOK
HHhnH. REIZIGRNNIZED | ROSEGHRIS L. BRI, HARTIAOREIED 6
¢ o BEPT A O MBI 5 .

FF AL (Hydrocotyle) Y F

RIS . H8e, FARTLRRY. 81wk, —WEAveESS Y, Skl
Mo RERIEL. LLHHN DL, KT 1 AOME L MBKORY DS .

1) # (Umbelliferae)

RIS H S, WG, BHMMETHET. $£525m, W3R, LIRS, BRI
IBEAOREGHEYS Y, 0N R TR E 0T IR 5,
4223y 2@ -2/ (Mosla—Perilla) ¥

BIHM S R~ A, HEMk E12~25mB g EHRE LT T (Perilla
frutescens (L.) Britt. var. japonica Hara) &&tr. E8IZIZAE LML H 0, T EMEN
Fh. REEPPE RS, FEIZE S RS ARG BB H D
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70K (Ajuga) VR

RIIAME S, WEG, B 5 S 18m. L BT IZREOREOVIETHK
R CINBEAGE (Fet i LoF (R R 3% 316t SR PR e R e ke o o

+ A% (Solanaceae)

BT R e, BB, ELWRETEE. &2mBE, MW CEShy. Mo o
FERSTIC A D, AR PG E L TELL IR B E B T 5. BH BRI RGET
WH WA 2RO K Lo LT,

A0V (Cocumis melo L) 0 BF2 UK

flF O R oM S s RIKE R, REESE T, 28 Ton, W3mfEEL, BT (1984)
ORBIZL LT 0o RMOPREET (E261~80m) (4T 5. EHCH (1] O0FE
OMBNDH L. K LEAERT, REOMRIEIIRT 5.

g% ¥ 8 (Lagenaria siceraria Standl) BUBeasy g

BB S e, IR, EISESTE T LR K2 Mo, 06 Ton, 5 2omiRIE, TR
e, AEEIZ UL IR C PO S, MR R T, WSRO  Ke#its
L 2ROEEAWN L RETTH D,

AFEIM (Siegesbeckia) L

SR S, e, PRSI i it S . K 2 25mm, FELSmIYE. T
EMIEOBY S 5. RlGIZIGROME L BELMESH5, MHOBEIECRML, Skih
LRENDHD,
¥R

A5 - BHITRT

BNVE GNEST) 1 BRREOS=FIHN A, HASOTREY L, N4, e
G, ey, SRS AR END . SESH LAREONTE, AHBOA»SN L
HA NN 5, EEYE0mIZL S KROLOTHS, BMOTHHETE, $HIFPLE( 2
DEOHANH D, EHick AL T MEMT A £, FBHTIE A3 ) ORI T
Ehd.

SK3184it, ZHHAMOYT YL ¥ T2l LT, BANOR YA A Far A b eiany
HAWO—HAMME END, vv Y i SRR AN THD, BRIE 8733239 % itD (
2491, KA, B TH- £ 00~00mB DR TH ), kL LTHEw
fs o e R
(4) % %

A2l

itk SHLHEMREREAS L 1 ORI S, AR, HCPSRBOROIHLA
FiodgsEtich s (A, 1991). AREECIR, Sl MO LI (C 3 BKS K3390) £
DA RO, BT SRR SN TS, T4, SEROPRITRENBI
AR ZAGHAN T b TR A A ORI 2 AT VwA 2 E G, SO ARME D THE S
i, file LTHRShCui b S s,

Bl
RTINS, BN A L R L 2B PR A T B RIEN 0
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$3I5% COEORTHRHAEN—K

WHEMW  Phylum  Mallusca HWER Order Heterodonta
WM Class Gastropoda WRAYLHAH Onder Venerida
B Subcliss Prosobranchia =3y H 4R Family Tellinidac
@EH Order Discopada EAL3 b Macoms incongrua
d=sH I HAR ally  Cerithiidac bE ity Corbiculidae
H=EUH 1  Rhinoclwvis kachi & Corbicula japonica
fWEM  Subclass  Pulmonats FAAYLH AR Family Veneridae

WL Order  Sylommatophora

(-:!franum divaricatum

MR Suborder Sigmureth [ ]
thtadIHN4R Family Subulic $ LM Superclass  Gnathostomata
ekt FanIH A Allopens pyrgula WRME Class Osteichthyse
aneH 4P Famiy Zonitidae EHEM  Subclis  Actinog
EATHY N WO—M Hawail sp MHLEH Superorder  Acanthopterygii
UM Class Bivalvia ¥4 H Order Beloniformes
WAEM Subcliss Preriomophia FEWAEH Suborder Exacoctoidel
7#H AU Order Arcoida 430 #H Family Hemiramphidie
FAHAR Family Arcidae 43 Hyporhamphus sajori

HRAIH A Scapharca kagoshim
7344 Tegiliarca granosa

BI6FE GMK@*EHME%%

R P [T T i | MR L
SK3184 '{'3’!‘ AN |[kvdhfad A4 (@
A YEDYERT T AL
“HHE |y R @ aH
At A
AELE
3264z
(1] LFS [T EEE
AR @
L S| A A (R &

AT HA (AR

[l a0 | B B | | |

FAdin g (A A
(A
A G
FEERURT ) %
EAFF RN (GH) A
5
Frr 4 R a i
Zom ) [T iy
W | 3 TEHT
"
w
@
@
g
@
n
0
o

5 100 i25 150 175 M0 mS om0 @S

W249E CMEDY T Y IOBES
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FEEFEFTIE, P A S i S Aol RO UAB00 ~ 5500 R &R+ 2 & & i s, #ECBEL
P E TIRIEROER LR T TORMEORRIZL > THRAKEL - RS TVD (E
3, 20000, E72, HEORBIZE HESROBRESTHLTEY, Wl FREO LR
AERUMA L 2L FZ b A, SO Eps, BALR WIS S 0, MGEIER O <
FAFL TR 2B =B L > TR STy b bR s EE LR 4 & Uil o M S
WL R HEZ THRARDHEMD TH LD, RELGHET AL L KHTIEERTHL. T2
BERRIHETAHIET S ST Tund. SR B SRR O KB LR £ kT
SHMIEEFNTOWALOILHET 204505, LT, SEHES N HELATFRIL,
SN OB & KL TV v Z kith s, —J, SERILGOREFRRLTHE A, iy
ke L 2 Y oREn IR, EERTERDEY L) LB CBWTIE, BB RENEC LS
B DS (LI, 1994, 1996, -1/, 197148 ). 2ok J 12, BIEGTOREFARRTH S 0%,
BMOREAVFE T EM TS L, NRFOREMESEL L TR, I of# 2R S offi e, mnl
DOEEEDT Qo LA DRSNS L5 2R Ch o LN SN 2,
EREABEEAD L, SEMOERLTA S, o0 BB QLRI Bz, W
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A : 64.0% FeO - 145% Ti0:—65% V0.~ 84% ALO,-25% Cr:0:) #H 1, 56 LERET
RO 6 0 CHUBERIEH T 2. BEICSIERNTE AT S 4L AL T A O S b
WA S A L Ao JE & B P IE, 64.0% FeO - 14.8% TiO: - 1.6% V.O.? 7 A A ¥ 4
M BRI E TR,

AEiRA 0 5 AR FELART O BB (R WIREE B R AR & T, BRI B S v
BHAER SO, BEECOLI A, WEERD S OBBNMERON LITMEEBELE ) o
LORA STV AVT, Lal, MEEBIZEHERET L L, F¥ VRS sE it
ERodlghsmsh Ty,

£ ZHTHHEPRN Lo BiNEEE. ERTOWEDTELESL025 5 4, W FiZidH
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BRREA L ARRI LT AL TS BEKIRRE O WEKINER ORI & OGS L OMEIE A0 Sk
HUEONE LT <ETHA I BFIGHE IR RITHO RPN 2 b ln L TEL
LA BB LRI S WA E L TOFEL RS E LTOROu L HHTERTSS 9.
RO LA AL, BHEM LAV, ZOMBEAULENTECORSERED -0 THh )

ETHEREEETIRBTHD. (W72 2 )4 —F TACt > ¥ — KBIEC)
a5 awa (Tl R

mg : i w7 T BTG MIEAL AN SR CERR I T A
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6 SEARSTE O PO

(1) sty ik

ARG L 2B, REBOAT DR L i LR L D WS SR R Ekir, D
LA EL Te 28T L AT TH S,

HEBBLUARTHEOME L Y77 7 1 FOSHK (Kitagawa et al 1993) &, HiliRASEERR
BT L & — 2BV IV, SEFTRIE I Al B (R A TR b v & — LR Sh T
&L 7 b o NESTR A2 58 (5 2 ¥OHVEEHRO & 7 Fo v AMS) Thioitks
F(C) RAREEFERL 22 0P 20000,

HERKEERMEREHRL > y—0y 7o 25 RTE "CLCOfEER ("C/Clk
(=R)) PRMEH (Ruwe) & CREMEMOBEE (Rum) 2V THE SN, Rew/Ruomlt
AEHNH, 72 "C/ACH (6VCHD) LEFIZHET S 5. W5E & N Rami/ Runusnlb 12 20T,
¥ oy 2HRTHEE S 5 Ol A RV TREFERGHNOME LT 06, RBOCE
U (R AT BUMIIECARR) % 30 LAz, "Cofikil = LCid, ERRRY 2 BMIit - T, Libby®
FHMS5684E % Alva7s (Libby 1955). "CHEUMIE, MERF19509%E0 S - EHE LTS 2B,

Ehe WO AR IR ECH R A CHR - IFFUBGE 7~ # £ » b (IntCal04. Reimer et
al. 2004) & UPIET T ¥ 5 LCALIB Rev.50.1 (M. Stuiver, P.J. Reimer, and R. Reimer, 2005) %
O THEFEGRI L2 OPd 2000), "CHME [yr BP] 1285 5 10O #0% (Xone sigma (=

Lo @ 1) Cnli.
(2) MsER s

NCHE AR A 42 R

FARBIFEONCHEMIL165] £40BP £l 3 /. THENCHER—BERMIET— 7 (IntCalld) %
HWTBGET 2 &, SRR, 162 (one sigma) OBMHEMT, 337 ~ 503 cal ADE 4 it
AR S 5 RO TS S LR R L,

L L. SRSEFEORTZ2VTOCHMIZI285+25 BPEMIE S itz S "CHEA—RER
BIE7— % (IntCal0d) #MWTEIET S &, WOEFMRIE. 1 B#ERE (one sigma) O T,
678~768 cal ADE T ik 40 5 8 i PE ORI T 5 T B L7z,

SRk L RS O SN S ID 1 L 2 ARBE, 13 I2FE —0EUE R T b O L B A S
BER RS S, KRR EH LV EERL TS,

(BHRREEREERARL > 2 — hHRID

TEXM

Libby. W. F. 1955 Radiocarbon dating Chicago University Press, pp.175.

WA 2001 [HOHERE IR £ Eousti(l) T4 42mil 406) 445459

Kitagawa H, T T. and E. 1993 ['A batch preparation method of graphite targets
with low background for AMS “C measurements | [Radiocarbon] 35 295-300p

Reimer et al. 2004 [IntCal04 terrestrial radiocarbon age calibration, 0-26cal kyr BP'] [Radiocarbon) 46 1028-1058p
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SRR MO B A L

B2k SHMERUAHOD'C EREREER

T ERE LEFR
s § (Reimer et al. 2004) FEERE
i T oM M- e {eal BC) -
b + | o ORIEFACHD (NUTAZ-)
(TiEEORE)
e (Cal AD 337-433 (956%)
- *
— (&E 1=l | IGS1EA0 | AD 495-508 (44%) fue
Ty Cal AD 678-716(505%)
ChR) Tl | BB o) AD TM-TES (402%) 258

*) 8o REATERENE,

. (%) = [(FC/C) i (FC/EC) ra=10) % 1000
ZET, (C/C el FDPCCH, (MC/C) muldPeed de belemniteMRIH (RAEH & 29 1) OPCICHTHE.

EREH

(o]

e]

SCERMIE BPORGT, MIFIO504 8 & B2~ M- 2 F TR 213,

SCOEMIAE LT, FREA ISR STV S Libby® F-BENIS 5684 % 0 W THCHE U H0E B L 72,
MO one sigma (+ 1 00 LEREE) 2RLA. Sid, FLRECIREI00EM Y EL LA E,
TSR MR S A S W AH6RE TH L P ET 5, MBE RO 2 (22 01 2RRER) (2L L,
BRI A BSOS % B,

& Cron e VTR WO PRI OMIE £ 17 = A2+ 5, Conventional "C age[W{ th 4 IMIE 'CED TH S
~ JUCAE R SRR~ ORIER, BUATRIZ 2V CO'CREMES 6 oW REF—# £H02d. 22T,
IntCalod $20F7—# (Reimer et al. 2004 Radiocarbon, 46, p. 1029-1068) % #1F. 711 % 9 LCALIB Rev 50.1 (M.
Stuiver, P.J. Reimer, and R. Reimer, 2005) & v TRIE & #1512

s BEIEUE, VOIS, OB IR (IR MR © 20 {8 B WA A BV E R (R TR 2 s,
$h, MORRY, FREALTSTORMOL AL ASHENCS (1) T, BRAMORIITRER
CHIE 68%M 9 BT, B 5 ITREOELRMIC AS LR,

EERPBOFERMELTH L, HBRRETIZHC SRR FRMEL TS S L0k 5. KB ELDBE
HBUFL LERT2FREBEL, ERTLOTEIRERRIIS - TRRICE L CRBUE L Bl L ERE
A, WRORNEOREE&E S BRI TE, SRRCHERTZTOT Lk LS. RRROE
BT, RN E L TR SN (RO £ FCCERA SIS Ev S, “old wood
effect” DEWL LT LLENHD,

AHRPOFERMELTT 2 L2, FOBRN L | ERSOEREBRL, FRENOERIEERTICE
WTRAIH LTHMIME LB L E LRI 20, ShORARORIEFRELEHBTOTRTE. FRH0
BT AT OF A L B, KREICFIA SR ZBE DIDCRAM A S Ly, Told wood effect” DRI
EEETLLEN DD,




BYE ARHETIT

7 HifAkD N A 5rHR

(1) kLo

SEAE, RN TENREL A LT, YO RSEOMEY 1 I THL M TA S E
MBI R TEL. £ RBHIE, KE{A TRV rdizh bzt ohd. Fhd vy
12 By HH EMEY v R B s, HERVIBIZES > 71 ApBA SR — A1k
Avk ETHED, B THLELAHTYA > F 1A CHIP Y v B D THIHAMEIT LSS
Lipdiv, —h, MUCRHEOTRES 70— X7 v FENTE L Edb, BT vl bR
BRTOIEMEATEH 2RO S L F Ik T A,

PR, BNRRK AT AT TS (MRS ER O RUCIIE L, NI A 5 el
ETTHRERSTH L. REMHBECBWT, SRR L BMOBRYAOLRE ), 13
OMTFRFEARR sz, METHREOTETENGRME GRERCHRNIE 4 oW ©
LA AT RERPROD o CTEY, BRI 1 0l BB LUCREOEELERTE L
T, PHNBES S ML ROl BRLERTHS, 2T MiFRERIZIoWT
TEREMA L & U IDNAT 2 L 720
(2) HHLNE

A TR AT P PR L OB S RS0 0M TRIFRTHS (S 12233-183 « 4 43K T
13- M) 9, HEHBMETTATORBIZOVTREE L BB LA MBI E 72 7 LR
t, Image]” 7 FERVT, HFORS EWERIILA. ZOF—F 2L LR (HE6E), R
KOS xi) TRML, HETBREL L.

TR0 20T H 4 O > 7 W& MRS L, T0% ¥ / — b 20 L% & Bl L 2.
WHASDAT ¥ L AL =X (54§R) & & b MTREATREF 2 —FIZAR, T FE—XPay
#— (RS N&) (2XDBEL 2. SDNAOIIZIENGOH & Flviie 7 b Uik & —i
Bl L Asgek T oA ik E B (ARG, 1999). SOFEE, RO DNA % i+ AR
RO BRTWAHET, - RO ZDNAZ ML L 72 DNAMME, 4 7 A 2 2 MR- /2.
LB, AXFIR—arEWBT LG, BA AETK GEEAEK) ROTHBLY T
LEFTFAT -3 bu—ik Lz

filith L 2:DNA BT @ 5 2O #8122V T, Ex Taq (TaKaRa, Japan) % Hv CPCR (Polymerase
Chain Reaction) 42X DDNAZKIREL 2. SRR L2771 v — OB 2 B4EICRT,
(Drpll4-rpl6WiHY © $EAEDNA Ol £ rpll6 & OBAET WM T (Nakamura et al, 1997), PSID

BREIFEIN TV D, AR BV TR 2 (MR T FEETS 2.
Zorfl00W: ¥k EDNA Dorf100 %M C (Takahashi et al, 2008), £ #2450 Tah il & [R5 T & 5.
@petN-trnCHUEL: BEDNAGpetN £ tmC k. OMET MR T, 1 3BV THMELHETE S,
@A WERl fh (Che) Stk £ 345 6 M IR (Ch6) (MR BT, £ F12BVTRIN Y v

oA LMWy Hoh L2 HYTE S,
®0s Waxy ik : 1 2OHY / AR TLHMT, 1 MBwTEFEE YA L TRIITSE

% (Wanchana et al. 2003)

D~E@ iR 1 EHOPCREWEM VT, 86I1ZF L7714~ — CPCRUME %7~ 72 PCRING
EVTRBESMY, RIGHOMEE ESL L Lz, PCREWIZ30% T # 0 — A5 L Tl ikE £ 17 -



7 HEEDN AT

T A AODNAK AR L 2. M EONERT 2 KETT, WAKE TR 1 2R L
PCREEF &4 b ML 72k, ABI PRISM337 Genetic Analyzer (Applied Biosystems, USA) (21 D3
ERCTIEBHL 720
(3) #iE &5

TS ORR PR S Mk LT RERD S 5, SR LRRERTS 30
MFTHo/r (FHI3- ). THhHETRFUSORON. THES L UBBIRELZ03E L 16
HThot: (PBE). BEOV > TVON, F 2 7 LEFOEV LSO SN L2304 (>
Thl~ 7 2951218161618 ~20+22 ~ 2520~ 30~ 33~ 35+ 37 4l ~ H) {ZBwVT,
MiFofEsd 258mA H442m & WKV 2R L (945%) . £0EBHEHZ0059:, Hioa
e (0009) LDIELDVTW . RBER2TITOER TS (434680 — 5, R
KA LT T o WA DB Sz, BahOBTE, 0RONISE L FlE LTV,

Kz, #X FAFHoEosopGRIHIH L BT #7 #2008 (370 1~20) 1220 T
DNA #PCRYING L 2246 5. PS—ID#UEL, orfl00WUEE £ UpetN L trnC b Ol{ET-M#M Tz, £4
N (A N2-3-5-7-8-12-13-18-19), 24 (R12-14), L6 (69 -
14~1619-20) THIRY A XODNABRAERO S (8435, BHI5~ 17). 15, $-7n
12:14B £ 019, 32ODNAT—H—0OWN, 2207 —% — Tl 1 XODNAMN HFERT 572
ZhHOPCREWIZOWTHIERN AT L A2k 254, 160OPCREM ZBEO Y v = L LEY]
Thofre —H. 4> FNIGIZ BT, petN EimC & iR {EF Wb % 10 L 22 it B o £ & 71
AERULRETITHo7 s ZHHEDY Y I NIZ20TH, F96 RN (Ch6) ODNAY—#—T
PCREMR L7z & 25, BoliRes & U8l £ F L B S OPCRERZ., FNE0 1 L2866
Al (FRENF > 75 BEUN9 H43%. FHIB). THLOEWIZOWTHERNERITL -
L2, ThEABEORT Y r R od B LUBMHY v = H ER LA Tho .

VLEOHE, I3MRYLETT R AR 271 AISHNTEDNAY £ TABo SR 6
HENH L, 2HRIRN Iy R BLIUBRN Y vy HoA TS EDNAY £ FThot, 285 1
FOTFEE o N F T WY+ 2DNAY —# — TPCRMNEL /- £ = 5, PCREWEXBH R EH-
pad

PP THLL L7 A 3 OFTRTE L, REPSMCRIAUNEho e, $2, Bftoaies
NEDIES DV, —), DNAORERYIE BT L AR SO & v Hon i oy
F=HIZHNT B A FHRBO S, BEE LT, AREOHM S L U OMEFC ML L 2R
DS TRE RO EE BATRIT R . RMELAHC b, KRG, oRili— 2 SR, 8l
WP S S v Ry AT R LT b, SEOSERLLL . ol
AT Y ¢ Ho D MOKLEE50% L Kot LarL, Y/ AODNAAKIRTE A 2 4
DHETHY, DNARWRATTETH - 2 BHET & 80 Y v R AR RS TN D 2. SO 1
AR RET AIZIEE 545 7 — ¥ OWURARLETH S5, BEIFLIZ BV T L ALkt T8
o Fo I ERT A L ik &,

koI Ehh, PHRPGRE TSRO S BT BV TEMA L A A S Tui b ¥
AbiD. PEMNEMEL TR LTS S8+ 20100, fEWriThe (, M
DERIZOVTHETZLENH L. 2, KRR THHELTHL 32 L VRSS20
2, OB S L L A o A O F BRI on T, BB S L UDNASH & T 5




BVE ARRETT

CENH L. —Hi. A 2T 0 BIE LRI PeN-TmC L —2OHMRTH - 20 T OMZHI
HAOWRREY S L LB SN, A ATV T HoATHYLENS, 1271 HOFREY 2 28 bt
AZENHS (Garris et al, 2005), £72, HROERMTIE, 1| AHCARETFHIBHLATH
% (Ishikawa et al, 2002}, 4, B/ Ly +Ho AT S RETIHEL THEI LS,
A FAhES v R AL Y A ER LA ERHRLTW2O0 0 Litky,
vt g X, BTREEN A 2T 4 A THDH I ERMET S, WISHREY /) A ORIz
WTEHTL T Z &, MEEHmTs LA BTHIEELLNL, (BARTRS:  Hrwis)

SEIM

WA - PHE - i 1999 [wAFE—XYa v —2L5 1 MRS LODNAL L RNAMINED
SR TFRiR B2 5 18

Ishikawa R, Sato Y, Tang T and Nakamura | (2002) Different maternal origins of Japanese lowland and upland rice
populations. Theoretical and Applied Genetics 104 - 976-980p

(M — 0 - HeoX LAt R 2006 THALEODNAST] MRS EaMI RIS (LR 2 M 31
BOFE TR M R~ R SR 1 S MO L RIS V - WISl ARSI -
ETHE] W HIEE AN R 178-205p

Garris A] . Tai TH. Coburn ], Kresovich S, McCouch S (2006) Genetic structure and diversity in Orvza sativa L.
Genetics 169 1631-1638p

Takahashi H. Nakamura 1 (2008) Evolutionary analysis for two plastid DNA sequences in cultivated and wild
species of Oryza. Breeding Science 58 225-233p

Nakamura 1. Kameya N, Kato K. Yamanaka SI. Jomori H. Sato Y1 (1997) A proposal for identifying the short 1D
sequence which addresses the plastid subtype of higher plants. Breeding Science 47  385-388p

H. Takahashi, Y. I Sato and 1. Nakamura (2008) Evolutionary analysis for two plastid DNA sequences in cultivated
and wild species of Oryza. Breeding Science 58 225-233p



7 HEEDN AT

B AHETRFECEUIMFYIILONAZAT

w5 RE WA L (i) nE L HyY s
BE (m) () Rpll4-Rpll6*  Orfl0*  PetN-TmC* Ché*  Os Waxy®

1 = 421 22 191 926 = = - E =
2 = 338 20 168 679 J = = = =
3 = am 247 153 93 J = = = =
4 = 38 281 138 1093 = o - - =
5 - 258 162 159 418 i - - Te -
6 = 334 21 156 715 - = = = -
7 - 442 268 165 1185 J - - - -
5 (1] 357 253 = - J = = = =
9 - a7 238 158 893 = = J = =

0 EE 36 235 - = - 3 = = -

1 I 421 238 = = = o = = =

12 - 408 21 195 859 7 1 = = -

13 - 342 204 168 698 ] ~ = = -

" i iz 216 - - - 1 i - -

15 - 287 165 174 474 - - J - -

16 = LU 21 193 a51 = o I = =

1w R 34 213 - - - - - - -

18 t 381 244 156 930 i) & bod b =

19 - 36 204 176 =1 i - i To -

2 - 366 195 188 M = o - =

21 2 398 22 - -

2 - 421 22 191 926

2 = in 198 159 622

24 - 378 21 150 9

25 ) 363 186 195 675

% e 296 174 - -

2 45 a7 258 = =

o - % 198 168 657

2 - 393 2 169 912

30 = 341 2 155 750

3 EE 345 23 - .

a2 e 308 21 - =

a - 271 18 151 488

3 = 357 214 167 764

£ 378 223 170 BA3

L 406 186 - N

a7 = 357 19 183 696

38 BE 308 177 = =

50 B 256 L46 - -

40 R 451 247 - -

41 = 357 198 180 0

42 - 427 271 138 157

a3 g 302 195 155 589

“ = 305 M 150 622

45 oo 378 189 = =

46 = ax 22 143 730

a7 - 375 198 189 743

48 - 381 22 173 838

19 - 409 204 200 &M

50 (3 287 186 = =

1) - 5.

2 VRNl LA 278, TetRIVEL To: MM, DNA 7 1 713, B0/ 2 OMERNEFRLTH 12
EERT.
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44k PCRHEMEICHEALLTF1v—

MR 747 —FiF), VA—ARIZI1T<— (5103)

Rpll4-Rpll6 F TCAATTTCTTUGGTTAGAAATA
R
rflop F
R
B2 TCCATGATTCCTATTTCCAAG
PeiN-TontC F ATCAGTTCAAAGAATTTACTC
R TATTTATACTTAATGCTCCCC
Ché F T CEETTCT AGC
&l
R2
O Waxy ¥
R

Ba5E 1 RMEFHOEF YA X

R LI [ Whim)  Fhm Gl BB
g e - 0 62 350 0212 =
SLERY it K &7 75 G060 0.0

Back 1 XMTRFHONY L NKCED FEDH
Ko [TF3 WA i o [ aar
<8 B1-120 121-159 16<

26-28 - = =
Rt 23-25 = - - - -
20-22 = -
5
.l 14-16 n 6 = = 17
LI-13 7 1 = od 8
&t 18 12 0 0 30

a7k HMOGHREROBRE 5 i UL BHEK OMBaponica —ill#japonica® ¥

FT3 75 (¥

MIE MLY% mE  wM% Aot

A (LR W) 2 500 7 0 1
25 (B AL 2 100 2 1 5
NI WSO ) i 2 13 1 8 1
SILEE (BT AL 0 00 1 2 (]
EARE (LK) R~ A 50 i B2
EEVHRE (BARERT) PRI 0 00 [ 5 5
aat 7 130 13 H 54

2011 %12 A8l
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#rTn1 #7n2 HrTn3 HrTndg

F¥TNE #rTNT HxTng HrTn9 #3710

FrIwll HrTnl2 Hr T3 Fr TN 14 #r 715

+T 16 TN INT 718 7N 19 7N 20

Hr T2l #3722 HrTN23 Hr T 24 TIN5

Er3 A xOEF#RES (1)
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+ 72 TN 2T +r TN #XTN 2 #X T30

+ 731 #+y TN 32 TN H #¥FN35

7N 36 HrFN 3T HrTN 39

74l TN 42 T n43 Hr TN H2 TN A5

+ 7N 46 HrTnAT L ] FrTN49 27N 50

Er4 A xOHEFRES (2)



11 12 13 14 15 16 17 18 19 20

V1 % PS-ID#N (rpi16-rpl14) DEIAE)
| A i

SA) M \ Ladder (Biolabs, USA)

Ik L7z

14

15 16 17 18 19 20 M2 Ml

200bp

FaH=hD 100bp

=60bp




A)l B

1 12 13 14 15 16 17 18 19 20

B)2 R

112 13 14 15 16 17 18 19 20

AXFLHD
WX

FrR=HD
WFFAZ

BEMI7 A 2BRALEFICE T DpetN EtmC & OEF RSO BNAY
et : b, USA). N A Lad .

100bp DNA L.




WA D N A

A)FI-Rl 7317 —v b 1EHE)

7 8 9

10 M2 M1

B)F1-R2 734 v —+t v b (1K)

1112 13 4

15 16 17 18 19 20

=100bp

BEEO
WYX

EN8 A xBHLEFICH IS 2H6
M \ s, L

N

5 (nm)
4.0
3.0
* e
2,
2ot et
2.0 b&;’ -
*
¢
1.0 . . " . " .
20 3.0 4.0 5.0 6.0
£ (mm)

255 A FOWFREFICHET RS LEORKHE



BVIRE R H

1 PR PR o0 5t A%

PHMEBTOM LRI, OO R RS D, TOBEIRERPY - 8, &
I CH ~ P, AL bl (. ERoOBME, HHHUTRIOHRRHURNER L 2 2.
PAF, APRPCT R LR, & o RN T L 1, BRI OERE Lz LT

(1) SRR T

B+ B2-C1~C3®ETHEMEATREOMMATER =0 (H256H) . AMEEEEL50
WA R MR X CREEE S0, BROTIN AR LB A A § S

B+ B2-C KIS DIB0E Loitds, BATLOoWASHAMERE R (. Shodbil
AR A 5, Bik+ 5 C 3RO S D2726 - SD2TBOLREI L ¢, WO L %2 615,

C2 -« C3MIXITESD2726 - S DAL A HWHE, S D2725A5 7 &5 W Is M T ] <.
RO EEITL, MR AR T S HARRTH S el L 2 bRiEHE. S D2726 + S D2780
TILRITIRG (HW1986) (“HHHHM 7~ 98, C3IMEKTRI bRREEONN EmpSHLIL
AT AR (1914) ISENTE - OBRICIES NS, SOLI IS, BT~ 9RO H D, LK
7 ERM~EmEAMIZ BV T, NERPEORATOFEBIH-2bDEELLNL,

PHEMRBHIL RN OERTH P BRI L > THF Sh- e EF ol R LTV, =
DRICEH L T THRINE FHT 2RI, ERERCFRES TARS NS5, Hl
SRS FCAOI, T AN S SR B ~ SR BB L ShTwd ORRITRESA
FAH2002), 29 LANHROEEE XA ThHA ) BHBOREIZOWTIE, B L 25 Wik
RHEIEE G, PEPRIT R ER O LA E L OB D, T ICREOFES TR SR, Hik
LML TS S DS, 2, CIMFITHVTRABREM LS, SR TEORYE
GRAERSNLEREDS, A AP Vg e o ZRERBAHES LTy S, 29 Lizsien,
HEISR LA LTRSS T wi b #2615,

ZB. HHBEES SIS RATIESZAHHE - SREI ORI LY 5. S DIS0LA 5L
AR~ W E O LI Al B S DIS00IZIEE I - WMo LRs AR AT
Ho MR BT, W E TR L D REOTEFHORE ETRE Lo TN, B
TGS HHBIZ T Do P RMEEET O IR LB AR OTH . AR 2R RECTEF A i
HEARBIZSETE, A+ DIFBARATELILLRTOOLETLS, £ SD2T26IZ 1L
R - RO RAT . LBOW, RELOTEELH KO RART (2255 -
2256) O bba, S50, MR LM OBMIZIIERAE T (2253 2254) LAY . MK
BRI AR 2G4 SRS, b b THkiRR] & SNDRMI, PEOREAME LT
W PEARENE LS . R E AR TIRS S AL IR SRR L IZ ko Ty
Rl EL GRS, WAEBFCOM LEW S £ LATRMOBIRICHE) ERGEHOERILERL, 08
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