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b0 TNOHDMEDS, ARICHIR L72EW7Z 572 &3 5 & 450 L 727412400 BPA* 5 715BP o i i
ZIE > T b,

B R FRAEAUZL50E 2 e & LCB 0, D Y ¥ —DfE L 2R IEM 22 EENIZH T
%o REATPORUERFLEDOZADBEDL H 5720, HIHEA L LTRBTLIIELV LD TIE RV,
FNODOWEEIY B 720, FERERIC X > TERRE S NBARERZ Vv CBIECHER Z Y B
{TDDF = NARENTVD [Reimerz»2009]c $% F T, IntCal)dDF— % & v k% Fwv TEIE
EREFTET 5 &0 SRR FAERNE 2 F2hE L 227 mOBIEER % 1 o OFRZERIPE (682%) TaHl
T5L, —HFHVEREZR L7225 A8 TRIIREELEOFERTH D, —FH LVEREZRLZTEAE
FISHAL A & AL S, 7277 L, EEMPIZ 2 0 (954%) FTIAT 2 &, 75 AT
WCHRT AL EET ALENH LI Ll b. THOERIERIHRT AWML ED0TH
0\ BT BRI O E R L TR EUGET B L 13HHE A & 15T O N E#ET D B 1 AT
WEEZ BN,

WEFBORER, KAPOEITRAATL AUCEENS Gt MILREL, EiRICEMMCH
720 THMES LTV 2720 CAMEE L T 2 IR EARA L T b 720, RIROFHTI004E 13 LR 1
B XY B EWICHERERT I I 5. WEICHET 2 REOCEREZBIET 572007 -5 b AK
ENTVEY, ANFOBE. WHENEEOREDOFG 2 LTWARITE LT, MY ¥ — W4 2 Mk ¥
BT ENUETH D, SREGH LB EAETIEa 7 =7 VBB LTV b 720, WEwE
OB SN0 25 T2 2 EDRSTE LD o 72720, NBIZBT BHEE Y F— SR ORIE 2 53
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DR EOERDPGEIT L o TEEBEOER I ) BHEL  BRo TR B WREMENSH 5 2 LIIEET
BN Do WHEMOFEN LR NEEZ SN HEHYR, MEfA AR & TICERENET 2 2
T BIFOBAERIOWT X D FED R FFM AT REIC 2 5725 9 6
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BVIE  HIRBHA T
s A A i PER GINTERAT 3% (%) 23 (%) C/Nlt 6"C (%) 0 "N (%)
15 A8 g g i Ztday 383 59 76 -20.9 138
25 N BIRiS g KB K 393 8.2 56 -21.2 71
35 A\H iRis ? DY R 443 116 45 205 96
45 N W i KB 40.2 10.3 46 -195 109
55 N W % SR 335 44 838 -21.3 144
65 NE HeAE B S 348 56 73 -20.4 145
75 N ZUN ? i ZEde 419 131 37 -18.2 9.8
87 NE AR d KR R 324 5.8 6.5 194 126
95 A\ AR % e 383 72 62 201 130
105 A8 B A KB K 216 32 79 -22.4 128
115 A8 ap g DY IR 360 6.7 63 -20.9 85
125 N8 AL4E g KI 376 71 62 -21.3 9.3
135 A8 W e DY R 387 91 5.0 -21.0 121
45 NE TN E S Y 355 6.7 62 -20.1 69
155 \H W 4 i ZEday 36.7 63 6.3 -21.2 123
ELER DPMLEABENETREIMOBER
JegaRine 6" C (%) * MCAER(BP) BOEMCAEMR(L o) BAEM CHEAL(2 o) WEa—F
25 NE -21.70%0.17 715+21 1272-1288 cal AD (68.2%) 1262-1297 cal AD (95.4%) PLD-19685
1437-1494 calAD(91.4%)
3 N -20.86+0.17 410=20 1445-1470 cal AD (68.2%) PLD-19686
1601-1613 cal AD (4.0%)
45 N -19.14%0.16 501 =20 1416-1430 cal AD (68.2%) 1410-1440 cal AD(95.4%) PLD-19687
1441-1511 cal AD(87.6%)
75 N -1833%0.15 401 +20 1447-1481 cal AD (68.2%) PLD-19688
1601-1616 cal AD (7.8%)
1282-1299 cal AD (46.3%) 1276-1310 cal AD (60.0%)
125 N8 -22.34%0.17 675+21 PLD-19689
1370-1381 calAD(21.9%) 1360-1388 cal AD (354%)
135 NE -20.86+0.17 485+20 1421-1440 cal AD (68.2%) 1414-1445 cal AD(95.4%) PLD-19690
1327-1342 cal AD (26.7%) 1318-1353 cal AD (43.1%)
145 N -23.28+0.20 558 =20 PLD-19691
1394-1414 cal AD (41.5%) 1389-1422 cal AD (52.3%)

ELCES

MR R FERREDRER
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3 EARMIERE A ICOWTO I b2 v K1) 7 DNAMNT

3 EAENEBBITATIZOWTO I Fa v FY 7DNAMH

A X L & I

HASEO HARMEM A S+ L MG I3 Z L < AEFIIIEYR 2 N Tw a6 7%0w,
F72, DNAT =2 ZowCid, WS RE - KRS Lo PZRANE [ZiEE+2006] (12
DWTOH OIS FIEL R\,

Il 2 S 3R SR AT E ARSI £ o A IicowT, 3 ba v FY) 7DNAMRTIC X 2 B
F ORI B & MLz OHEE % A 72D THIET 50

B WEB LUk

PR ER A ERR N oW A NG (2%, 5%, 7%, 9%, 1%, 124%) O % DNAM K
L LTHW,

v oMK, BICHEET 2DNA L, fMETONEETHLI PI Y FYTICHEET LI b
¥ K1) 7DNA®D 2HFODNADAFAE L T b, ThE Th SNz NEHER ORI ICE T 20520 %
CiEv I Fa ¥y R 7DNAZNT 4 L LTwb, I F a2 K1) 7DNAIENo12516569%F T, §XT
OHFEOBFAUE SN TH Y [Andrews RMiE»1999], & O AFREEIE IS & O B X 0 xF R a0k
DIFFERHNN OERPEFEZ I TE D, 720 I M2 F) 7DNAIFEDNA X ) 2R 5255 5 51065
OHETER SR T, A—DEWHENTH > THHAEZWRLZDOIHLTVD, EHI12, I havY
F1) 7DNAZ B2 S FIZT AN S 2 L3RI < B2 S DATFNMeb o Tn 7z, F
MAHRMLLCTEZDIENTE S, HEICED, IPIYFYTDNAONTOZ V=T (I ba ¥ Y
7 DNADRR LK) OMRB X 2 OB A % < O NBHEFIZOWTHESND L HI124D
VL IRLDF =y N— 2 L OB &) BFIE REM DL O NFER & iR Th B h & IEREHE T
LT ENREE o TE T,

WABF B TIEAR T ODNAGREN 2B 22T A2 LIE#IToNT. 1ooMifaic2a¥—-L
PAEAE L %2 WEDNA DN 1380 CHEETH 5. LA L. I b3 K1) 7DNAGHINL 1 a7 1 10002
Y —PLELAAET 5720, fRITITHE 2 DNAATREUIFRAE L TV B FESRIE Z N 221 R < 4 %o

AWFETIZ, I b FYTDNAD ) B, SR (BEAIC L ) DNADIEIERG AR 72 ) A% <\
TATFE S S WEm S M (73 7 BOb LIk 2HERSZ b2, HAEOKES VEK) OIS % ]
b RO EEEMD T —F 4 v R (5 S BAMT 5T 3 VO b B2k LR % b O
) O 133% R (Single Nucleotide Polymorphisms ; SNPs) % #ldi8, EHEIED &R 2 B8 L 720

1) [Kivisild T1Z#°2002]. [Lee HYZ%*2006]. [Maruyama SiI#*2004]. [Starikovskaya EBIZ7*2005]., [Tanaka M{Z4*2004].
[Umetsu KiZ72005]. [Van Oven MI3#%*2009]. [Yao Y-GiZ2*2002]i2 & %,
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HEVIE  HREEGAT

DNADHIH 22w TiE, [Adachizn2011] O EICHE S T o 720 DNABRAH O 24T
REHZDWT, BRI O I 5162097 5164020 #IK # PCRILIC L D IE L, ¥4 L2 by —72
T2 A X BHAERI OPE & ATz S 51T, BERFIROBIERYIHE T & 723DV T,
I—5 4 ¥ Z B OSNPs Z amplified product-length polymorphism (APLP) i [Umetsu Kiz»2005] T
BAEL72. BonfERZ L L0, BMADF =y x—2" 23 L CHAEMNBBAEOI ha vy FY
TDNADONT T 7 —T % E LT,

C ZS

AL ANEOEDS B, 2, 5. 1150 DICOWTIZY v FIOVALERR B L 70T, il L 721
MTHNTERIE L2 7. 9. 125120V TIRDNABHBISGEONA, 205 bz TR/ ETE
REI 7 5ORTH o720 THNFIEINTE TN —TM9ZHEEI N 75,

Mk AR R AL APLP f#4ir°
BB & O nya yy—7 16209-16402 (16000+) 3394(M9) 10400 (M)
EAENT 7 5 M9a 223 234 362 C T

CNHRRHERLS ([Andrewsia»1999], CRS & WEFR) & D LI & 1) SHILEIROAT M2 FERR L 72,
NT BTN —TRFE T REE IR T FHATHH L TH 5
PRI AR TN T 7 — TSI 22 E IR T AHE TR L CH B,
HEEERSBBE SN Do BT ETHELTH S,

B7R BIEANEFARTERICH S W - BEER

D # =3

EFRom <, SEM@EE 7 5 AEF0 I a3y FY T7DNAEIN 7TV —TM%Qall s iz, o
fEFENZHA AN [Maruyama Siz22004] [Umetsu Kiz»2005]. B & O#E A [Lee HY#»2006] T1 ~
2%, HEIAN [Yao Y-Gu#2002] T3~4 %REALNTHEY, HENHERIKVWb DD, /K77
RS AHNBETME VR Do 72721, SOMETRIGBEMO LS, HL, B OMIRACA LR
KIS BIEINTES T, T2, KORMEESPFRIFAN [LEE22006] 1I2HALNT V. ZORR
L CFRR U~ B, HANED 2 ) OBZNEHEEZ S o T2 2 L Z2RRL TR 000 L
Nz, Gtk BEOMBLIOY V7)) v ZHiz 4 2 &L T HARANDOBETROMH L TOHED
A BYPI S P> TL 2 2 EMIfFE NS,

1) Hif850p. FEDZE LRI Lo
2) [Adachi Niz»2011], [Shinoda Kiz1999]1, [%¢5%22009]. [ 2003112 X %,
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THE B - BIRIGA - HERAIE 2006 [ ULIE RS O 2k 7 RE B A IZ oW T I 32 B TDNA#
#rl DEWNZ 22 96-102.)

% B EHEE— - MR 2009 [ My K 7DNAZAI: S AL HAMIA] [DNAZRIvol17  265-
269)

TR HH— 2003 [T-ZEEGRETFRHHSE M MG ODNAGHT ] T AR LM & v & — St &
55504 201-205)
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gl X & ©

1 OBfR - AREPEIC BT A ik 3R & B AR HT & Bk

AN ETIE. BARIEOMN O H13~ 15 DR 2 R T HZE AT 152 S, R ZEH
(EH) PR EN T2 RSN E ol T2 TR, REHOERIZOWT, Bk - ol
WEEH O FIEFH L 2 2 L2 L D ET O 2R A0,

A #Eo [ 1ZonwT

EAENT @B, SRANTER S IEWHERVOMET O TG BAK - FAHNH R O F A A NI 3
%o Tl BUEOWEMA D HH100m & BT, BHOTRIIZWEL EBEICTLTW5, HEEFEOHE
MR E T, 2R~ N ROBRE ZHFIZHA TS, 2O DOBEE. € ORI
ML SWOVEHIC L > TSI N/ B LNTH Y NS 2ESE), EHIFIEOEBITEE S
N-EH L W) ZLENTE S,

WA - IS BT B O ZE () X, b OZITTL0EEBR S (24, ThbH ok
W% 1Ly WA SEEN MR, A R L - ERERRICI L TB Y. BANERO X 12
HROEIER SN2 0k, R0 LB oE0EEN [HM1964] 2L BHICR SN S,
LAL, HOEFE2HTHARRZZLH IS, FERLNTOARMEEGTIE. BUEOHFHRICIZE RV
THRIOmA» L BO NGB LTS [HARI966]. Tz, SKAJIHIRTIEZ oM, BIEOMRHR
(ISR AT RO KANIVN AR R OB, BBO NG E LA EZ SN TwE Y s Thoo
ANFE FELWI TR RIZEGEDS A S 2 TIE R (. ZOEAFIE- & D L LS, RKICHO AE
ThHolzd ol SKMNHIRO PR CIIEL b EIDO—2 & L TRIIN A HICH o 72 L VR b6

O EMIRITN [ 13, ECTHRP - R@EZONT, FICERBELEEI LI REZS
PBIEN TV LT LMmEND S [MH1999], 20 X9 RPinid. BRBEPHHMT L L 2 bilc, —H

Bk e U TBIS b SNATREEDYE . B L ZZ0 L) R 2r 2@ TEENL, £ T5H0T
Hbo EALMBIOMES 2 [ &, T SITRMNHIR The b AW EREIRCFH & W EHRE D 44 531
JE LWBAE - TAARER L O [BR] B LTwS, T Rirme e o [BR) b d
0. BIFOFTEHITERIES LEEO [HBHR] OB L Tw5, HAENEE = E L CEfL S N7
HEIZIE, Cok)h 8] & LToBRBIEs B RREL T2 2 A TE L),

B, MBI KTOBTH ) ZKHBOMRTE L TEABAM - FAMMREO AN ET 5 Lh b,
PR i Cll i L7z A4 DRICZR S M- REED B TE 50 LA L, BVEO BRI 25 D
WOEPIT R o7z k)T, MBEINIZAL DL IZRIESFREIIE D o Tnd L) ILBDREEZ A LT
Wb e, TANTORTMEICREREANDS LN NS, FEMEICES T A4S BT
HLREIFENE VD, SO LE, ANFOL B EHENITREES L, TIIEERET % 1k 5 A2 H

1) FEINHEERRGARBMK L ) THERV 27207,
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A% - AN 31T 2 i SR & B TENT B

&5 B B4 5 EHA HE+ 4
LB A B AT 29 |[WFRIE BT IR
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7| FHT - SR C JEPT 35 |REFPED AR
8 | TFHT - HisksEtih D Hi st slali 36 |EHAK IR (1A H/ 2 S ) e i
9 |Z/ Mk Frys m 37 WA R AR
10 | EREFREDR B m 38 |HER LEREE e i
11 [FeApse AR FrE m 39 INETTEBR Ry
12 |1FREmk B m 40 | TR i L)
13 | HE R ] 2 By 77 41 [FAIRTETIER Ry
14 | ERAEHR FT S BF 42 [HEHIFEBE (BRFRD) 0y
15 | REFE B B[4 B 11 43 [ETERIEBR kT
16 | K#EGEHE R 44 bl ESE R =0
17 |BiZEsL B 45 PriE R RS S kT
18 |Huf LI i ik 46 |07 B IR =0
19 |#% / RiEH =2kl 47 | FERTEBR T
20 |FRHARBR =4kl 48 |R[RERHE AL T
21 |SEATIEBR =4 49 | H IR =
22 |73 Rk bR Flil i 50 |[IE#FEEE i
23 |WbiSEHR Rl T 51 |EGSFIEBR kT
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WHNZb DR, NEEFORIZENEZMED OVRDOON LR L, MW TS 2HEEIRH S Tw
HTENHHIDHR D

B HI#EEIZOWT

AN P CIE. ABOEPICEHMOEESHEL T2, ZOW, 155 A CREZHTOHOE T
FEE D, $IE0°6 M4 o 72 IREETH b L 720 SRIRICIR DM A, ZHUCHIROIREE A 5, MECTHRib 2
726 MO Z A TUA THFBRICAN, ThEWEZTOEIIHITTRIZEL72 D LN L7 (BN E
B3 - FVEEAHBI) , SROBBR M TRE2S D, IhoofkBidvwbws [RNEgk] LHTFET
BEWZRWTH S ) TOREPOERIZOVTD, FEIINESEE LTHYONZbD LHENTE %,

B L7811, o T TSR R DOZ R L, RTE A 8RIILTILRETH - 720 W
FROARBBEREMOEAMBE L, FOL IAMHRL T AV, ERTELEMON, kLM ELE
DIFMEEITLE (10684EM8E) O 3M P RE2B0L &) T, RWTILEME (10784F08) O 28, #
PR (10094E908F) - REITHE (10234E0855) - BARME (10394E45%) 3% LT LTwb,

FRIECLE, SREEASH b L 2z it~ n R BE S 134608 B, B UE 2503380 B L) [ -
H2009]0 IHEGTIX, B E4SEIF24958HE, (EiEE 1 &Y 1 8T, (3L A EHWMBRENTHEE S
TWb, F72, BHEEOMBEN T, FBATLEPR20EM, Pl 228017858, T8 (Pt 13388k
421K & % o T B0 FIFEHTH O IR GE R B Bl O KREFE R, _Bskth o B @ o> & 5 12 ptk i
(13~ 14tHD) OFEBFIBED SN DBD, FRUSDIE L A L3P G, 15 ERLE T 2EETH
%o SBEOMBIE, LRBESERZ HOTBY, HDL MERIN TS DIIITEBEH DIBM, KT
BRBEO1638. MELH D143 L (H25M)

ANEETIE VD, PHHOfEHE LTEETRIZ M ELTW 2 0REREE, K\ T,
BEITHEONTH S L) [EAR1999], SHH LRI TS50l E I Ty, 2EPK
% - PEPEO P TSR OB & BRI 2B L T b,

s RS 150180 [HIrz21990] R R = HALR 551675 1385 [ByE - /MK1986]. 4
BT IHARESERE 6 5 A [A)11a21998] 45Tk, SIS MM A, HorvidaThzRETh LU
TWwbo F T L7155 NI SR 6 Bz b MR E B SN B MHMEIRDM 5 L Cvize E~TF
BOEWHIEIZ BN T, NEEEA (1) PHTUL &) B0 EREILE AT 2 T& %,
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2 EAEHTERMH LA EFBIL - IR - NI BT 2 A S OB OV T

2 EAENTEBE NG & R
< EIEE  AIZ BT B NS OERNIOWT

AN I ORI AE TR AFISREZ L OANED L L. ShHON, BIZEMSLEDZME) O
T TR T, TP OAD SHBBERZIENT 2 DRREETH 572, 22T BOHONFIHEHE
RFEAWE A KAz L T AH, BRI~ 15 & v 5 HE SR 2 15720 R & v ) @R o i
b, HTOFREIZBELSRIEL SRV, Nl EDLThe i 1w h SR I L hito i &
WHREICKRE R FIF IR VIR o720 NFIRSHFAEPMERETH L Z L E2HRVT, TTHEVE
FENTZDDOLEZOND (H26M) . NFOMBEHMLIICEH T2 L, LZHNTWVS S DDBLE VIR
Bdbo EHIEKDOHMEZIWEZANTVDESDONELONL, £, 15 NEFR14T AEO &5 IZHH
W2 ENT, B2 EZ W TVwE Db Ro5N5,

AP OEHR & T %7212, 12~ 15O - &ILE - HIRC BT ik Eo 54 L, &
PR o N - IEOmE 2R Lz (B27), B, FEHELZLICHO LN TwS b0k, [4E
Bl OTREE] L. WEFNHRE Lok [EE] 10H07z. MRyt - Mol & 2 6 MR
FDbrs b oid, SJMHH22EI L P LD L bh b, FBEICE VT, hiltoMZEm (%

) BEEAEOLNE D00 (F24AMBR). A (REAGEERL) 25EA L T Bl Zh#ES < v,
COWNTNED B %R BIFIZEAF LTV, #Fridmil sy AR 22003] (I3~ 141 HT

v R =ERGENE (B - AK1986] (1514d), KRR AR B A [Bie21998] (14~151ki) 5554
WKBRON L, BILE - AINRICBWTHER R EPEITTE S L) R EHIEIHO Th v, TDkH %
R TIED A A3, HBEEMH NI Z T TREDOPNL N Ebrb, L LHIIE AN BRMNTE 72
WU &9 UMEBR oSG [%742005] O X ) ICHARINTTW205@Bd 5615, SHIZANEFON,
KoM E Db 2 HDICEHT S LEHOME WA TH LI LT, RoKiiE—E L TiED A
LT BUTBIRZR V. JRISHREE CUE, by CHIZET 260 X 0 &, AL R T M 5 e L
B [(BHE21982] O & 9IS CTHZET 2B W ERL I L TE S, HRTEDZ DD, =
DT EH S YREHIRO PHEHERT I B B HEEH MO KT, [ 2RI TV REDEZOR
5o BB, SHEOHETIX, BEEIRT2ICHT L0, BROBMNE & BICHHRE LR BEILEL
%57259,

HKNEIFETR L TWD DR « KE ST

0 ‘ (1:300) ‘ 16m

$26[X ZIEELEH O A BIRZEREDET
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