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N (%) (yrBP+10) | (yrBP+10) 1 o JE R AR 2 o JEEAE
98-69 cal BC (27.53%)
PLD-33213 151-131 cal BC (4.93%)
-22.76+0.23 2056+22 205520 58-37 cal BC (23.93%)
458 /) PO 121 cal BC- 15 cal AD (90.52%)
14 cal BC- 4 cal AD (16.81%)
95-73 cal BC (22.53%)
PLD-33214 149-136 cal BC (2.58%)
-25.8710.20 205320 205520 56-37 cal BC (25.35%)
2455 ) TIER) 112 cal BC- 18 cal AD (92.87%)
14 cal BC- 4 cal AD (20.39%)
334-331 cal BC (0.72%)
PLD-33217 169-101 cal BC (61.93%)
N -29.72+0.22 2116121 2115+20 197-183 cal BC (4.01%)
2458 7 Al 67- 59 cal BC (6.34%)
179- 51 cal BC (90.72%)
PLD-33215 146-140 cal BC (3.82%) 161-40 cal BC (91.64%)
) . -26.231+0.24 207520 207520
255 A AT O 107- 45 cal BC (64.45%) 10 cal BC- 1 cal AD (3.81%)
PLD-33216 149-134 cal BC (11.61%)
R -27.94+0.21 209020 209020 167-46 cal BC (95.45%)
2558 A 2T 115- 51 cal BC (56.66%)
510« &k
4 %%"ié Bronk Ramsey, C. (2009) Bayesian Analysis of Radiocarbon dates.

LUF, Bal Bl OB FIIERIRD 5 52 o JEFAHEF (i
5. 45%) ICHEH U TR AT 2, 55, 7RAREE
DFFAUT DN T/ (2009) Z 2 L Tz

45BN @M Lo LSRN SERIENTZ T Y K
b7k, 7V 73O PLD-33213) A%151-131 cal BC
(4.93%) 3B & T'121 cal BC- 15 cal AD (90.52%). ZV
T3 @ (PLD-33214) H%149-136 cal BC (2.58%) % & U
112 cal BC- 18 cal AD (92.87%) CHo7z. Thik. 7
FERHR A E~ I A B JEEIR T H B, F
Too 245 EUEYIO RIS ML U7 A+ b 1~
(PLD-33217) &, 334-331 cal BC (0.72W)¥ K U'197-
183 cal BC (4.01%). 179- 51 cal BC (90.72%) CTH -
Teo THUR. SVERMUHIIREE~ R IR A Y 9 2 B
ThHb,

255 BRI Lo A Rl E IR, A 32 ETO
(PLD-33215) /'161-40 cal BC (91.64%)% & T'10 cal
BC- 1 cal AD (3.81%). - *ff @ (PLD-33216) /%167~
46 cal BC (95.45%) TH -7z,

WENEGRERHR IR E~ RIS B E X 2 84
T, 245870 L 255 B o T BRAbAESIC I
E> &0 ULIRHZEHEE T E Ao T, AT RICK
% EREDOHEEINEY T B 2 SRRSO LT3 a1
Tholz,

Radiocarbon, 51( 1), 337-360.

IR (2009) M 85317 LUSR O M AN D HLEL.  PHAS BT Hrm LR o
WUEDOH 4L IWERMOIECED L TOAR 1 55-82, M.

A f25k (2000) AR MR AEARIAE TE D JERE.  HAR e IR D MCAR A
ERASM AR RO CENR] © 3-20, AARBIURIEE.

Reimer, P.J., Austin, W.EN., Bard, E., Bayliss, A., Blackwell, P.G., Bronk
Ramsey, C., Butzin, M., Cheng, H., Edwards, R.L., Friedrich, M., Grootes,
P.M., Guilderson, T.P., Hajdas, L, Heaton, T.J., Hogg, A.G., Hughen, KA.,
Kromer, B., Manning, S.W., Muscheler, R., Palmer, J.G., Pearson, C., van
der Plicht, J., Reimer, R.W., Richards, D.A., Scott, EM., Southon, J.R,,
Turney, C.S.M., Wacker, L., Adolphi, F., Biintgen, U., Capano, M., Fahrni,
S.M., Fogtmann-Schulz, A., Friedrich, R., Kéhler, P., Kudsk, S., Miyake, F.,
Olsen, J., Reinig, F., Sakamoto, M., Sookdeo, A. and Talamo, S. (2020) The
IntCal20 Northern Hemisphere radiocarbon age calibration curve (0-55
cal kBP). Radiocarbon, 62(4), 725-757, doi:10.1017/RDC.2020.41. https://
doi.org/10.1017/RDC.2020.41 (cited 12 August 2020)
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T4CEEA (BP)

MUCEE A (BP)

T4CEEA (BP)

556 5

xCal v4.4.4 Bronk Ramse

ERSEESHy

2021) o

fata from Reimer ot al (2020)

0xCal v4.4.4 Bronk R

data from Reimer ot al (2020)

2500 P 2500 P
3 PLD-33213:2056+22 BP 3 PLD-33214:2053+20 BP
oo |- 68.27% probability sioo [ 68.27% probability
L 98-69 cal BC (27.53%) L 95-73 cal BC (22.53%)
\ 58-37 cal BC (23.93%) \ 56-37 cal BC (25.35%)
2300 2300
3 14 cal BC+ 4 cal AD (16.81%) 3 14 cal BC+ 4 cal AD (20.39%)
N 95.45% probability N 95.45% probability
200 ¢ 151-131 bl BC ( 4.93%) g 20 f 149-136 chl BC ( 2.58%)
- 121 cal BG- 15 cal AD (90.52%) ¥ N 112 cal BG- 18 cal AD (92.87%)
2100 & 2100
L
2000 [ 2000
1900 | 1900 |
1800 | 1800 |
- L L L L L L L L L L - L L L L L L L L L L
400 200 Tcal BC/1cal AD 200 400 200 Toal BC/1cal AD 200
FE4E{X (cal BC/cal AD) oot 4 e B (cal BG/cal AD)
2500 OxCal v4.4.4 Bronk Ramsey (2021); data from Reimer et al (2020): 2500 )xCal v yront jata from Reimer et al
F PLD-33215:2075+20 BP, PLD-33216:20902=20 BP
00 F 68.27% probability 2400 68.27% probability
N 146-140 cal BC ( 3.82%) [ 149-134 cal BC (11.61%)
107- 45 cal BC (64.45%) [ 115- 51 cal BC (56.66%)
2300 2300 -
r 95.45% probability r 95.45% probability
N 161-40 cal BC (91.64%) [ 167-46 cal BC (95.45%)
20 ¢ 10 cal BGT 1 cal AD ( 381%) g 20
2
2100 # 2100
o
=
2000 [ 2000
1900 1900
1800 | 1800
L. L L L L L L L L L
400 200 Tcal BC/1cal AD 200 500 300 100 100
B4R (cal BC/cal AD) B4 (cal BC/cal AD)
s00 Qe Bk e Qi) o fon Hoimer o2l 60207
PLD-33217:2116+21 BP
68.27% probability
2400 I 169-101 cal BC (61.93%)
[ 67~ 59 cal BC ( 6.34%)
2300 F 95.45% probability
L 334-331 cal BC ( 0.72%)
[ 197-183 cal BC ( 4.01%)
2200 179- 51 cal BC (90.72%)
2100 /—’
2000 |
1900 | TN
N —_ u 1o
- u S | S— 20
- L L L L L L L L L L L L L L L L L L L L L L L
500 300 100 100
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AR RALERERE
1. 3CHIC

RES IR G ZA G 2N EH-ICHE S 2 HHEihid,. &
Z)GHFRORE BT 2, g ER T O8I
BTHB, T TR gERRHPRAEOREH 5
it U7 AR OFEEZ TV, LR ORI DOV
THRf LTz, &ds, —MOREHS DV TS TR =S
RAEBITDN TS CGE 3HIBR),

2. R LT

AR, 245 8 & 2558 Y © IR THERE -
RSN BRALER TH Do FIPE DR, RIS
EIVERHH I SE~ TR B 9 B 2R LTz,
YIS HER T E T H B,

il - [AE - GHBUE. NHRIS K USRAKBAMEE T o
oo WF CRHBDNEER D FARHIEHR U, SEIB AR OE
B BRI R RD T, BRNE. RS IRHEL
LA EEMICRE TN TV S,

[AEDOFRER, ARAKI T 7V AT At 73 (B
) D 1 HRE, FARY TR A AT BET)
&7 AT AL T D 2 08RO R 3 T ERE RS N,
FAERIRZ K 11T,

PURIC, MOV CEBEANCELRT %,

1 HHEDD S A U 7o b RSE GEIRN A 50

AR RACEFERE

245 B R - AN (No 5 5 E7%9.88cm, %
8.98cm, JEE2.36cmDiPHIAN) S BLIRD 7V R &
TENZIEON. FTERMARIERIED 3 5 FHEMNG2M
Foniz, 7V O IE, STRERICHEET S L, RE
P27 RIS, FIEMBIARIY Th - Jeo A 1AL
i L7 AFRALE DD Mo N,

255 B L A R OBRALE TR SN, BOESR
WS EARRICHR T 5 &, 1422508 Th > Tz,

RiT, RACFEFEOFEZ R L, KRICHEEZ#EKL T
FEDOHILE 35, T, DEHHOYAE, K - HEH
(2003-)ICHEMLL . APGII Y A FDJIEE LTz,

(1)21)  Castanea crenata Sieb. et Zucc. RILFF -
RICTE TFE

RFEE, WIEBHUIILINE, RIHIETE T, HIOKETD
HAENB, KHICH HBEERIEE S DL, REAmmIC
D B MMELAIET S, @ E18.3mm, 1819, 3mm,
JEE12.1m, FIEE, 5O 5 I XMEBINLINE T, &
[H—THICHET IO LDIRDHEDN D 5, LD LIS DHEIE T
HTRRNERDH O B, FHIATEER 27V FHES25 D
REEIFE, @E10.4~16.3CFF13.61.5) mn, 9.6~
18.3CF914.6£1.7)mn JEE5.4~18.6 (F198.8+2.7)
m, JEE5.4~18.6(CF8.8+2.)m(E2), 1K-41c
RIS TR Z E LIe X S BRI ZEN TV S,
(2)A* Oryza sativa L. ALK 7 GEE) - RIbfET
GEROBE xR

i, EmBAmN LY R, sk, —
IS EDIE U7z MIAD D O . WHICHE/T IR0 2 ROk
WD B IO K E S 13 E126. 43m, %4 47cm,

T 245 B

255 B2

153 ] PR g~ 12 0

oY JERE BRI Ut ERIL

4 BRALIR 3 zert 4.49g
b 4E 52 =381%*  214.20g

RS BRACHE¥-B =1422%

AL ¥ 1
ss AT 1 ®

11.21g

¥l 7V RAEREERDOE 0. 162g (K77 D HEF0.081g) 2 5 D5 AR A HREL

%2 J VBRI TEEIOEARDFE R (5.62g) I D DFETEAR A EEL
%3 A R T10{ERO EE (0.799) B DT EKEREL
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BeE HRREIH

JEE2.30em, FETHAORIZEL LTV 5, FTHLOK
B U, EICEE D 200730 72 O T i
D—HNED, T 1 AOREEE, BE4.6m, 3.0
m (1X-8)LEE5.2m, #H2.9m (1X-9),
(3)77 A% Vigna angularis (Willd.) Ohwi et H.Ohashi
var. angularis AR < AR}
EHBUETIRISEO IR, AU T RIS AEHIE
xR EDYH52/3F EDEX T, Flic#E s L
EINZH, L TOAEY, FIEEIE PRI > T
MU %, ERMEEOREEIE, EX6.2m, 1EH4.4m, 2
E4.3m, PENOMEADKE EIE EE5. 4mn, 154 . 1nm,
IMEQOO I RENTBIERE KEE 2T 2 L. K
HERMORKEETH %,

4. B

SVERER P SE~ R BE DB Y & E 2 5N 5 ik
W5 U T RACRESZ 2 [FE U7 hiER, AR Ak
R CRIF ATREAR R SEME BTz,

45BN DX WK D U ) LAY D A
F Wb BRIEK) &7 AFMEENT, 7 VIR
MWoFeFEF-o>THLELTED, RELRENKRICTE
N5, TEDOIRETHD LIF SN ks HERERHIC
BREOKETH T eHfEEnNgd, I4bb, 7V
DD B A HOHI) ZE D FRE, REDIKET T
BNICHE SN, BERICE->TRIEL Iz EZ BN 5,
PRERHMRIC 7 UDNREICH L LHIE T NE TG EA
L (K50 Z A B EHIMEIZ I TR TOIRDD,
FEHT DR DN DD TIE 7 V) DAL T
EONFHIE N TV S, F)11(2011D) TEHIE NI B O
fE & s % & HHHREBED 7 ) AL T RO R E T 1,
S AVE13.6 1. 5mm, WEAVTEE14.621. 7T T, #ESL
REIRRTIAD S MO 5388 & 0 &/ E < R &/
Eho iz, IO T, MBI IZBIEDRK
B L TEN RO REVTUDNEEIHHER U &
I IZNENT ) R TERA a8 A XHFAE L Tz & f5H
ENTOBH, SRR SE~ R B OB HIEEF Tl
MIED/NENTUDFIHENTE D, HESCRHRICRE b
L7z 7 UDg I EMHAN TS K5 GREIER SN iah -5
7zo

F 7o, 245ENEYIOKREICIE T AF KO - —iE
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DEFNCHBIEL TE D —HIC DV TREZ LIz & T A,
TAFMFELETARE I HEFENTV, BRI
HEIN TV AN E> T, KHICHSIE-> 7
ARG ENEZ ENS,

55BN B IE. A RRALE S 5N, 2
THTWWbwBRIEK) TH O, WikEEEIHELL,
B IS AL T WO BRI B AL Tz K & I L
oo WIS IZARAHBISE DO—FAY T RITHE L THFEL T
BOH, hWTHICANSNLCHRTH > T2 REMEDNH %,
CNET, "THICANONITHRPBICEDIE,
BT A AN S 5 0D oy BE R AQ AT I D B e (1 LB <2
{EIABRZERR, 2015) ) IRARE T 1RO EPo
ARSI DB S H A U T (e 2 KIE D,
2009) DV WD IRERFR OB HT S N TORW0 AL
FRAHSY S PR F 72 IR O KD AN B N T RENE:
NHO, BZEEDK D BABRICANTW O Z/RT
e N Z KD,

SIE Lz DERIRTHEGRE N, B BIF 5 ek
LHERTH > 7=, . & LG EMYITE
MIHATREZRAEYI DA T, BHIE < A, BARBID RS
N, EEREL RIFTH -1z, 5%, HERICEENT
WA ISR & b THRETT U, UIFOAETRR
JEADREEICDWT, & b BRI BRED I S Mcie %
LEZBNS,

5 [ ISRk

INAIEL L (2008) < A RHE Rl /INAIEA CU AR MR e s (R O#H 3 1 -
225-252, HEARZE.

FERRBEEF RVEY AZ )V v v KEEF -« R H R KER -
AN B (2009) 611 o0 B 1 AL 2R 35 & O R b fR g
BLOXKRCTHIGARNTIC X B M. MEREA  BHRTS 5 X L ELHH
S E 2 > 2 — I = 2 — 2 s e e A
42 Ju)IED LB ¢ 423-435, BHETTABZRAES.

AL ZET (2015) B Bh - KREFEEE. 330p, HWMMAERASR.

SNFET QoI HECRERICH T 2 7V REDORE T OZL. fiE e
18-2, 57-63.

KavEE] - HEH #.(2003-) BG Plants F1%4 — %441 > F v 7 A (YList),
http://ylist.info



x2 JVRIEFEOREE  (Hifim)

55 4 i

mE i X E|reas
271) 5255 16.0 16.5 11.0
14.9 18.3 9.8
15.6 13.9 8.2
15.8 15.6 8.8
14.2 14.9 8.5
14.6 13.7 9.5
12.6 14.9 6.1
14.7 16.2 10.3

16.3 17.9 9.2 1X-3
15.0 14.6 8.5
15.4 14.3 8.0
11.8 16.7 7.1
14.7 16.1 7.5
14.4 17.1 8.5
13.0 12.6 7.2
13.1 14.6 7.6
15.8 15.1 9.9
10.8 14.2 8.0
13.5 14.4 9.0
11.4 14.2 7.1
13.5 15.3 9.3
16.0 14.3 8.5
12.6 14.2 7.3
11.5 14.7 6.8
13.3 14.7 8.8
14.4 15.4 7.5
10.7 13.5 6.3
11.3 13.2 9.2
10.4 12.6 5.8
12.4 14.8 7.1
13.3 17.4 10.0
13.1 18.3 8.3
12.0 12.9 7.5
14.6 14.4 9.7
14.2 14.4 8.5
15.1 (14.1) 15.6
14.2 13.7 18.6
13.0 15.9 8.4
(11.3) 11.1 6.1
12.8 12.1 8.2
14.3 13.6 10.2
13.1 13.3 16.2
12.7 13.4 8.1

15.0 15.5 (8.2) 11X-4
15.4 14.5 (8.0)
13.9 15.1 6.7
13.1 15.7 7.8
14.7 13.8 15.9
11.3 15.3 7.6
14.0 12.9 6.7
12.3 13.7) 5.4
13.1 9.6 7.3
AN 10.4 9.6 5.4
YN 16.3 18.3 18.6
RS2 13.6 14.6 8.8
EHE (i 2 1.5 1.7 2.7

RN AT, #ahicidFoT0haEny

BRA LS A]E
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BeE HARREIH

la 1b 2

3 4 5 6

7a 7b 7c

7d 8a 8b 9a 9b
10a 10b 10c 1la 11b

A=)V 1a,7a-b:10mm,1b,2-6,7c~d:5mm,8-10b,11: 1nm, 10ciET3E

L 7 VUBACRE - RIC TR Q4T B EYD . 2. 7 VRICRIZQATEEY), 3-4. 7 VR TIHEQCASES YD, 5. 7V AL THE Q45 EY.
PLD-33213). 6. 7 URILTIEQATE W), PLD-33214), 7. A xALFETHL2OEE ). 8. A FRALFE FHL (255823, PLD-33216), 9.
FIRALEE T (255 5, PLD-33215), 10. 7 RAFRILEET-Q45E ), 11, 7 AFR(biE T (2455578, PLD-33217)

L s 5 - U 7
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5 581 AL R A

1. EC®HIC

BB IS ZA A ER R I OB I 2 D 5
T UrAEAIc DWT, BERE 21T 7o
2. k&
FURHE. 245 B & 255 B @ 5 i U7
LA OBALM 1625 & 245 B I S - LA
2o s, 255 B EM I ORICKISATE LT T fi
B S0, ARHN6NTH S, HEMRICKS &, #
REORHIE I ERMRPIAR L L HEE S N TR D . g
BREAEARIIIE T & HEE RIS L TSN ARERENME S
iz G 3B,

BIFERIE I, Bl C ORRHERIURHC TR DERE & U+
Ratllz 1o 7z RN, RS BTcth, RORBEMEE T
BRUTRED RIS I o, S8R BB T
MEsEEsGAR I U, 72V ) £ T T 3 Wi (b
Wi - HERRITE - AT Z 8 0 L. B 1 anD
SREGERHSC R i 1 T — 7 CEE Lc, T 0%, A
A ANy R TCEIA—T 4 VL, EERE M
$% (KEYENCE##  VE-9800) % F W\ TR FE D [A]3E & 5.
B2 T T2,

5T AL R E

3. HR

BIREFEDRSR, JLEB OV Z 7 VY RFVIE. 7
YF. 7V THE. NV FEY Iy T UE LT,
Yy TVHE) . N FENY S FHECLR NV
JXHE). AN FE, Y hFE. ATTE. FAX
xRV aEs A VEICIR, A VED D120 kR L ]
FHRHDA XREADD O GEH 13BN S N,
fRO—E 2% 31TRT,

DURIC, [FIERMLE 75 > Te ARMHHRR O R 2 3l L .
EEREFHEME G HEZK 1 ~31IRY,

(1) % Y Z Cercidiphyllum japonicum Siebold et
Zucc. ex Hoffm. et Schult. 71V F &} 1 la-1c(25
BXE-3)

INRIT R - ToEE DY, I FIF R CEIC AT S HAL
MTH%. BEEOLLIIFEEIRTI0RME L7525, i
AHERIE 1~ 35ME T, PRHIR & /e 5 75 5 52k
TH5%,

71V ZEEHD SIS 0T ISR TH 5. M
R CTIMEDH D INLREHTH 2,

(2)r vRFv)E 7y AERFR K1
2a-2c (24B%-21)

A OEE DRI CHICHSI L. B TIEE
BEC/NVIDBEENHEME LIZ2~3HELTHIET %

Hovenia

F£ 1 BN & 2R ORI ERS R
ERE 245 B 255 B\ )

ot A TR N TR AL i
Va4 1 1
rURFVIE 1 4 5
v 48 11 59
71 32 53 85
TrE 1 1
NV FEY YT UiiE 1 1
INY S FENy / FiiE 1 1
VAV A= S 1 1
YF¥E 2 2
HITTIE 1 1
FNR 2 2
bRV ags A Vi 2 2
A IFHER 1 1 2
AT 1 !
FeEl 87 1 75 1 164
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BeE HRREIH

BAMTH S, HEOELIZH—-TH 5, MR
T, 1 ~3%HTH %,

VR F VB DRSO B IEEER AR T,
TURFIETTVRFID 2N B, MIZEIBX
R HE T UIHIIN T A S TIEOREUZ D R0,
(3)7 ¥+ Zelkova serrata (Thunb.) Makino =Lk}
1 3a-3c (258¥4#-1)

KEIDFBEEN RO TDHIT 1 FNTH T, BTk
INEE VR 72 75 U CHERRIR D S BHRIRICES 3 2 BRAL
MTH%, EEOELIZH—T, /NEEITIESEAMNE
NHHND, FHHRKE 3 ~ 5 FliEfEEORMET, LT
EROMIIC K Z Sz £ D,

TV R RIS BIE R AR T, IR
PR KK AEET 2, MIZEMZN, INTIEZ U EREE
T3 < REFED R,

(4) 27V Castanea crenata Siebold et Zucc. 7 7%}
1 da-4c (24B3-19)

KEDEEDFROZ CHICEFNET, Bk Tl
BET AR > o/ NEE WA ISRICES T 2 5RILM T %,
RIS OO DRIk L 75 %, EEOZLIdH—
TH5%. BHHBIEFEMNET, EICHINTH S,

7 ) IXBEHD SR RERIC S 2K EGARTH %,
MIGEMT, MR X CIHEIEC BN, REED &,
(5) 7+ @ Fagus 7 & 1 b5a-5c (2584
-28)

NVIICHIROEE WIS U, BTtz
KT 2HAM TH S, BEEDOZLIZHE—DE D & BEELIR
OFEHAN D %o HUFHIRRFIZ I AN T, HADOE D,
2~BINDE D, RGO SFEIN D % .

7 FIBEIRAIC T BEES AT, TFHEAXTF
Wb, Mid, BREXURE T, WD 2 DRI
KW,

()N / FEY v 7 villiJg Alnus subgen.
Alnaster 7178/ FF} 1 -2 6a6c (2582%4-50)

INBIOSERE DY, A NS B S U Tt g B L
MTdHs, B7mFfkiEmEaRike U IEBIeR e &
%, EEDOLLIF10~ 20 EORELRTH 5. G
EHHT, FETH 5,

Yor T UHRIE RIRIIC AT IS TERAR K 72
BART, VN FRVIY TUREATEDND S,
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MOE LHEZEIPHTH S,
(7)Y /FJ@/N>/ FHiE Alnus subgen. Alnus
FN R 2 Ta-Tc (25E23H-68)

/N ODIEE DRGNS BUEE S U T g 5 L
TH %Ml Mk AR E U BRIEIRE %%,
TEE DZELIZ 10~ 20 R E DFEBHIRTH 5. EHHHARIE
HHEMET, REBEHEEDMAET S,

NV F MBI IR T D& E AR L 723K
KT NV IFRYINY ) F R ETHND D, MiEe
RICHEE BRI UHSHPET, MLREESDTHS,
(8)H/8/FJ@ Betula 717N/ FF K2 8a-8c (24
EXd-26)

R PNITALVEED, FIFHITEESICHMT S
BIM TH %, EEDOLEFLIE10~20EHEE DFEEIR TH
%o MUFHRIGIZIERMET 1 ~3%ETH %, HEEHE
BEFLIE S EIRTMSD T/NE L BICHnd %,

F1I8 FIBIRIRAAT D B MR MG T B TERm AL L
SUHEART, AN/ FRIAA R ENEND 5, Mida
RIGICPRHEET, UHIB XU LEHHETH %,
(Y FFE Salix YFFF K2 9a-9c (2454
-44)

R/ PNEDEED, BIE U BEBAEES L TOHE
K 28N TH S, BEOLLIIH L85,
SBHHMREHY T, BETH B,

Y FREERD SIEHILS AT T A% ERAX
BEART, ryavvrFeadrvrF, XLy
FirE. HATRIOMEEDD 5, MIELMICERIRT, 51
JERMENDRED D O . YIHIIMLIEEZ TH 5,

A AT/ Acer L7 BYE KiK2 10a-10c
(25585#-14)

BOHPIIOEE D, BIE U 3RS micBUEE &
LT d 2HHM TH %, BMTIIC IV TREBHIHED
BEJEL DRV X 5 ERCROEEDA S NG, BEEDZEHL
FH—T, EERICESBANENH SN, R
FIFIEEMET, 1 ~55ETH %,

AL TIEIE IS 27 R AR T, A4 ES
IRNTFITANLT, A ZYHLT R LW NH 5, #
(EEIRBNC RIS TR B 5 .

(11) /% Phellodendron amurense Rupr. X 71>/
B M2 -3 lla-llc (24%d-68)



KILTHUEEDRMEICES U b Tid </
THEED/ NEE DM 7Z 75 U THRR~RHRIRICEY 9 2
BRAMTH %, EEIFEEOBIEN RSN, ZfLIEIH
—TH %, MFHHMIZIZIEFEME. 1 ~65ETET NN
Kt & 72 %,

FNZFIRANC T BVEBESARTH B0 M0
WCCINTAZBIEDN, IKIBICHRN,

(12) b xV aJg >4 JHi Fraxinus sect. Fraxinaster
TR K3 (25811

RO IE CDICKIDOEE DG SR T, Biks
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TeRlREMED B %0 LA U, sVERHMROEIEM T v+
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- S5 1 B22(13Pall ) 30min

- MERER 1 300s (74L& L)
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BHEARL L L CERIL e 7 — 2 2@ L, 49 AL D
R DRI T B I FE IR S T 2 I Y AR e ROk
DT—=RZ@H L, T7 Y EAYZWIRT A —=2IEIC &K
ZEBZITo T,

(X H]
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&1 REXEHBIZRA (R ®XHE T ) IREGRXRFS
MR

skt FECHHEEE SR
BE Wt% XSE | BHHZEAER R
Si02 52.73 Si02 55.24
Na20 11.65 Na20 1.32
K20 7.89 K20 11.46
Ca0 11.17 Ca0 15.05
MgO 4.52 MgO 4.09
Al203 3.70 Al203 5.43
Fe203 0.33 Fe203 0.50
MnO 0.33 Mn02 0.57
Sb205 0.20 Sb205 0.96
PbO 0.19 PbO 0.27
Cu0 0.22 Cu0 0.40
CoO 0.05 Co0 0.02
BaO 0.06 BaO 0.33
Ti02 0.53 Tio2 0.40
Sn02 0.02 Sn02 0.13
Sr0 0.03 Sr0 0.05
Rb20 0.00 Rb20 0.01
V205 0.03 Li20 0.01
Cr203 0.00 V205 0.02
NiO 0.03 Cr203 0.00
Zn0 0.05 NiO 0.06
2102 0.00 Zno 0.10
Ag20 0.00 7102 0.01
Bi203 0.00 Ag20 0.01
P205 5.74 Bi203 0.00
Cl 0.23 P205 4.02
S103 0.29 Cl 0.40
S02 0.30

XBEE, B CTOEHERONE T — 2 Th 5., BEHRKOKICRIE
LTz, HXE 0 F5ENTAEEARONE 7 — 2 & ik d 2 Hk T
KT Do 2F. XREHT CRLIOMIHMTERVWOT, £ 1 TIELIDOF
LTI,



oM AIAE « AREROE XK
&2 FFHEMHSHEATRE - FEOXRFOMER EH T NicTR)

No. 1 2 3 4 5 6 7 8 9 10 11
EiEHE HZRAE | HZ7RAE | AZRF | AZRAE | A7XF | A7RF | A7RXE Ex (=5 HIZRE | #Z7RXE
FEH B il B H il fH 3 i) XA E, e 3 i) 3]

X5 CiX CX CX CX DIX DIX DIX DIX DIX DIX DX

HEEEE | 458K 45 ER 45 ER BB 271515 |25 mEWE| csrwmanem 2SI E BRSO A EE| 2SI A A= 2SR EE
HES 11956 11937 11918 15787 | TUsAAP | 154m3 12531 126801 F—{Bfk 126822 12613

Na || 963 [f] 1100 || 981 |f] 1158 [f] 1039 || 9.44 |f] 1092 | 982 || 889 [[] 1213 || 10.20

Mg || 231 || 271 | 190 | 224 | 243 || 230 | 248 | 288 || 233 | 246 | 265

Al |l 386 | 317 || 312 || 282 | 299 || 257 || 338 || 560 f| 661 || 331 | 362

si  |Wie22s | [Wiss6s| [Ii7036 |[Wi50.88 | [W63.42 | [We4.25 | [I62.10 | [W6s.e6 [W6s.08 | 6237 | 6271 |

P | 181 | 169 | 194 | 163 | 201 | 200 | 168 | 207 | 203 | 206 | 180
K kj 13.74 } 1503 || 641 [f]1348 [I 470 || 325 [Fl1495 | 245 || 331 [f] 11.21 hj 13.74

ca | 107 | 19 | 129 [ 222 || 350 [f] 1041 | oss | 519 [] 669 | o089 | 101

T | o042 034 | o045 | o0.40 015 | o7t | o041 | o066 | 075 034 | o040

Mn 0.02 0.04 001 | 285 0.08 0.25 0.02 0.02 0.10 0.02 0.02

Fe | 131 | o099 | 090 | 263 049 I 373 | o7 | 218 || 428 | o7 | oot

Co 0.20 0.23 022 | 019 0.14 020 | 015 0.03 0.03 0.21 0.15

Cu || 266 | 28 | 235 0.03 139 | o031 | 170 0.01 000 | 259 | 196

Rb 0.13 0.07 0.12 0.02 0.04 0.00 0.07 0.03 0.04 0.14 0.08

Sr 0.00 0.01 0.00 0.02 0.02 0.12 0.00 0.69 0.85 0.01 0.00

Zr 0.04 0.03 0.04 0.01 0.03 0.05 0.05 0.00 0.00 0.06 0.04

Pb [ o8 | 118 | 107 000 || 822 | o040 | o047 0.01 0.01 1.44 0.70

&3 FHEPHSHEIATAE - FEDXRFOTHER (tRZE—DBR(M ERELBFELILED)

No. 1 2 3 4 5 6 7 8 9 10 11
FiEHE HIRAE | HIRE | AFRF | A7RF | H7RE | H7RE | #7RE EES BX H7RAE | H72E
FEH il sl HAH i e i sl KR 4] sl oA

X5 CIX CX CIX CI DX DX DIX DX DIX DIX DX

HEEEEL | 458K 45 ER 45K ERES 2751 |25 EE R | s mwmnze~m DS A ER| SR BR L SI A AR SR AR
MES 11916 11987 119[28 15787 | TUeAAP | 1543 12581 126501 E—{BfF 126[22 126[23
Na20 9.62 11.06 9.74 11.55 10.48 9.28 11.03 9.87 8.83 12.15 10.27

MgO 2.49 2.93 1.99 2.42 2.64 2.45 2.67 2.74 2.50 2.61 2.86
AI203 4.07 3.65 3.45 3.23 3.42 2.91 3.85 6.18 7.44 3.72 4.12

Si02 72.06 69.21 77.31 70.06 73.39 73.36 71.40 73.98 71.21 7150 71.86

P205 1.80 1.73 1.75 1.63 2.03 1.93 1.64 1.84 1.93 2.01 1.75

K20 6.84 7.72 2.92 6.85 2.24 1.59 7.32 1.09 1.57 5.45 6.71

Ca0 0.56 1.06 0.65 1.19 1.85 5.67 0.43 261 3.55 0.46 0.52

TiO2 0.26 0.22 0.26 0.25 0.09 0.42 0.25 0.37 0.44 0.21 0.24

MnO 0.01 0.02 0.01 1.35 0.04 0.11 0.01 0.01 0.05 0.01 0.01
Fe203 0.68 0.53 0.44 1.37 0.25 1.86 0.39 1.04 2.14 0.40 0.47

Co0 0.09 0.11 0.09 0.08 0.06 0.08 0.07 0.01 0.01 0.10 0.07

Cuo 1.16 1.28 0.97 0.01 0.61 0.13 0.73 0.00 0.00 1.13 0.85

Rb20 0.04 0.02 0.04 0.01 0.01 0.00 0.03 0.01 0.02 0.05 0.03

Sr0 0.00 0.00 0.00 0.01 0.01 0.05 0.00 0.25 031 0.00 0.00

7102 0.02 0.01 0.02 0.00 0.01 0.02 0.02 0.00 0.00 0.02 0.02

PbO 0.29 0.43 0.36 0.00 2.85 0.14 0.17 0.00 0.00 0.50 0.25
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EEE H7ZAE | H7RE EXR HZRE | AZRAEFE | #Z7REFE | HZRE | A7RF | #7RE | H7RE
FEH 3ic) sl & sl AR 3iil St AR 3icl St

X5 DX DX DX DX DX DX DX DX DX DX

HHEBL e EEE| e E R o s A ER| I AR csrvmns 15zun| sammss 1szeu | isprmns 15eus | srmmes 1s2us | 1srwmg 15eus | isammeE 15w
RES 12604 12655 1266 | BEATT | 126m17 14413 | 14414 | 14416 | 14417 | 14415 | 1448019

Na || 1057 [f] 1094 [F] 12.41 E&IS 11183 [[] 1084 [[] 1011 ] 1084 [[] 1170 [I] 1056 [[] 11.14

Mg 2.59 2.16 1.95 0.00 2.30 1.94 1.88 2.23 2.55 2.43 2.08

Al I a5 | 337 || 328 || 400 || 301 | 316 || 440 | 279 | 305 || 314 | 322

si_ |seso1 [Ie261 | [We3.04 | [ 1276 |Ie421 | (6105 | [I62.35 | i34 | [ 6253 | [M61.60 | [I66.07 |

P ] 195 F 171 [ 293 | 370 | 1e9 | 157 | 203 [ 159 [ 146 | 180 | 223
K [ 11487 [[]1394 [I] 1161 049 1| 991 [T]1sa79 [[] 1257 [F]1341 [[]1343 []1369 [| 959

Ca | 133 | o8 | 112 |43 | o099 | o095 | 128 | o8 | 08 [ 133 | 110

Ti | 0.48 0.42 022 || 29 | 03 | 037 | o5 | o041 | 042 041 | o041

Mn 0.03 0.02 002 [ 159 0.04 0.01 0.02 0.02 0.01 0.02 0.02

Fe 161 | o096 | o71 [l 630 | 101 | o8 | 125 | o070 | o072 | o087 [ o076

Co 0.34 0.17 0.15 0.23 0.22 0.24 0.21 0.21 0.19 0.24 0.16

cu || 352 | 184 | 137 020 || 273 | 243 | 227 | 234 | 200 | 2718 | 219

Rb 0.08 0.12 0.14 0.00 0.13 0.08 0.08 0.09 0.09 0.10 0.09

Sr 0.00 0.00 0.00 0.24 0.00 0.00 0.00 0.00 0.00 0.01 0.00

Zr 0.03 0.04 0.06 0.00 0.05 0.04 0.03 0.03 0.05 0.06 0.03

Pb 0.94 0.87 0.97 0.03 1.24 0.78 0.96 1.01 0.92 0.87 0.90

No. 12 13 14 15 16 17 18 19 20 21 22
FEME HZZAE | #7RE | H#7XE EER HIRE | HZRE | H7RE | H#7RE | H7RAE | #7REF | H#7XE
FEH 3 i) 3l B = 3l 3 a) 3 i) 3l B 3 i) 3l

=) DX DX DX DX DX DX DX DX DX DX DIX

HHEEL S EER ST EERl mrraszivs PRI EEESTIEER| srrmss saun | isrwnss 152eu | ismwans 1sams | ssrpmes 15200 | amwmss 1220 | ssrmmns 15200

HES 126[24 126[25 12606 | TELAET [ 126817 144813 | 1444 | 144E06 | 144817 | 144EN5 | 14419

Na20 10.57 11.01 12.54 27.34 11.78 10.87 10.13 10.87 11.77 10.57 11.13

MgO 2.81 2.33 2.07 0.00 2.43 2.09 2.02 2.39 2.73 2.61 2.19
AI203 5.48 3.84 3.69 5.29 3.37 3.61 5.01 3.17 3.45 3.58 3.60

Si02 67.24 71.94 71.28 18.55 72.71 71.85 71.55 72.93 71.66 71.50 73.94

P205 2.03 1.67 2.79 5.49 1.91 1.55 1.99 1.55 1.42 1.79 2.09

K20 7.77 6.81 5.51 0.37 477 7.36 6.18 6.55 6.56 6.83 451

Ca0 0.73 0.42 0.57 34.45 052 0.50 0.67 0.44 0.45 0.70 0.56

Tio2 0.31 0.25 0.13 250 0.21 0.23 0.34 0.25 0.25 0.25 0.25

MnO 0.01 0.01 0.01 1.04 0.02 0.00 0.01 0.01 0.01 0.01 0.01
Fe203 0.88 0.49 0.35 4.54 0.52 0.45 0.65 0.36 0.37 0.45 0.38

Co0 0.16 0.08 0.07 0.14 0.10 0.11 0.09 0.09 0.08 0.11 0.07

Cu0 1.61 0.79 0.58 0.12 1.18 1.06 0.98 1.01 0.87 1.22 0.93

Rb20 0.03 0.04 0.05 0.00 0.04 0.03 0.03 0.03 0.03 0.04 0.03

Sr0 0.00 0.00 0.00 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00

7102 0.02 0.02 0.03 0.00 0.02 0.02 0.01 0.01 0.02 0.02 0.01

PbO 0.35 031 0.34 0.02 0.43 0.28 0.34 0.36 0.33 0.31 031
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O ATAE - ARERDOHDEXKR T
No. 23 24 25 26 27 28 29 30 31 32 33
Pt HI7ZAE HIZXE N7 AE H72E HI2AE "7 2AE H72AE HIZXE H72AE HI7ZAE N7 AE
ER ) A i i #H i) i fH i) i #H i)
X7y DX DX DX DX DX DX DX DX DX DX DX
H B |erwmns 1szes| isspmns cszun| ssrwmes eszum| isrwmss s run | ssrmmns cnzum | isrwmen o zum| asrmmas coznu | ssrwmas 252um | sssmmes cs2um | isrwmns 25 2um | sssmEEE 2920w

mES | 14418 | a0 | 144m2n | 144me | 144m23 14422 | ETOEPEN] a3z | 144m36 | 14431 144[230

£

Na ] 1054 |[] 928 || 836 ] 11208 || 1136 || 974 ] 1081 |f] 1101 [[| 948 [f] 1148 [[] 9.73
Mg || 202 | 195 || 219 || 272 | 252 | 186 | 250 | 244 | 202 | 27 2.35
Al |l 331 | 298 || 279 || 367 || 236 || 245 || 248 || 273 | 350 || 477 3.48
si_ |We537 | [We6.1s | [Wi69.68 |[Wi62.81 | [Wi6145 | [W64.84 | [Wie6.14 | [W63.17 | [W62.70 | [Ne6.62 | [IN63.17 |
P | 194 | 189 | 204 | 199 | 155 | 190 | 199 | 165 | 164 | 213 1.58
[ 1222 [ 834 || 527 [[]1237 [ 1216 |[f]1336 || 893 [I] 1074 |[[]1423 || 558 []14.21
Ca | o095 [ 320 f 278 | o094 || 234 | 191 | 235 | 267 | 116 | 140 0.99
Ti 044 | 037 | o050 047 | o035 | 031 038 | o040 045 | 047 | 040
Mn 001 | 236 [ 29 002 | 333 | 165 | 215 | 258 0.01 0.03 0.01
Fe | o079 || 325 || 327 | o092 | 241 | 18 | 213 | 237 | o8 [ 108 [ 09
Co 0.15 0.12 0.07 0.17 0.07 0.08 0.06 0.13 0.21 0.22 0.20
cu | 170 0.03 003 | 199 0.03 0.02 0.03 003 [ 243 | 220 | 19
Rb 0.07 0.03 0.04 0.09 0.03 0.02 0.02 0.02 0.10 0.11 0.11
Sr 0.00 0.02 0.03 0.00 0.02 0.02 0.02 0.02 0.00 0.00 0.00
Zr 0.04 0.01 0.00 0.03 0.01 0.00 0.01 0.01 0.04 0.04 0.04
Pb 0.42 0.00 0.00 0.73 0.00 0.00 0.01 0.01 1.13 1.14 0.84
No. 23 24 25 26 27 28 29 30 31 32 33
FEE | HIRE | AFRE | A#FRF | #52F | #52F | H#52F | A52F | #52F | #52%F | #52F | #752F
FEH 3 il i it i i it i i it i f
X5 DIX DX DX DIX DX DX DIX DX DX DIX DIX
ﬁi%*ﬁ% isrpmEE 15268 | isrmaEE 2520w | asanmsR 2520w | 45 wmEE 252 un | 45 ARE 25268 | 45 anREE 25263 | iswABE 25 2ew | 45 HARE 2526 | 1S AR 25263 | 4SARARE 25268 | 4SHABE 252643

RES | 144318 | 14420 | 14421 | 14426 | 144m23 | a4m22 | BTROEML qaams3 | 14436 | 14430 1445230

Na20 10.60 9.15 8.18 11.15 11.29 9.76 10.76 10.95 9.51 11.45 9.78
MgO 2.16 2.08 2.32 2.91 2.71 2.00 2.65 2.61 2.18 2.85 2.54
Al203 3.73 3.37 3.11 4.13 2.69 2.79 2.77 3.09 4.02 5.24 3.98
Si02 [B8:77 74.94 J@7:35 71.43 Ji135 74.33 74.26 72.36 72.66 J2:92 72.69
P205 1.83 1.78 1.86 1.92 1.53 1.80 1.85 1.59 1.63 1.96 1.54
K20 5.80 4.01 2.45 5.99 6.10 6.45 4.22 5.27 7.05 2.57 6.96
Ca0 0.48 1.67 1.44 0.48 1.25 0.98 1.20 1.41 0.61 0.71 0.51
TiO2 0.26 0.22 0.30 0.28 0.21 0.18 0.23 0.24 0.28 0.28 0.24
MnO 0.01 1.07 1.32 0.01 1.57 0.74 0.97 1.19 0.01 0.01 0.00
Fe203 0.39 1.63 1.61 0.47 1.24 0.91 1.05 1.20 0.46 0.54 0.49
CoO 0.06 0.05 0.03 0.08 0.03 0.03 0.02 0.06 0.09 0.10 0.09
CuO 0.72 0.01 0.01 0.85 0.01 0.01 0.01 0.01 1.06 0.93 0.83
Rb20 0.02 0.01 0.01 0.03 0.01 0.01 0.01 0.01 0.04 0.04 0.04
SrO 0.00 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.00 0.00 0.00
Zr02 0.02 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.02 0.02 0.01
PbO 0.15 0.00 0.00 0.26 0.00 0.00 0.00 0.00 0.40 0.39 0.30
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BeE HRREIH

No. 34 35 36 37 38 39 40 41 42 43
EEE HN7RE | HI7RE | A7RF | H7RE | A7RF | H#79REF | AZ7RF | H7RE | A7RF | H#7RXE
Bk b} it bia) fH i) B il i) i) H

X5 DX DX DX DX DX DIX DX DX DIX DX

H B | esrmmns eszun| ssrmman cszen | ssrmmns 25zun | ssrmmas os2um | ssrwmns 25 zus | ismpmne cszie | ssrmmus cnzam | srwmse s zin|4srmmsE malssrrmeE B

X&ES 14429 144224 1442432 1442434 14425 14428 14427 14435 14437 14438

Na [f] 11.11 1295 || 952 || 964 [[] 1049 || 1028 |[I] 1086 ] 1023 || 11.93 |f] 11.00
Mg 254 | 266 2.09 1.80 2.43 2.48 2.16 2.07 2.57 2.47

Al 333 | 263 || 285 | 251 || 323 || 337 | 332 | 351 | 232 | 348

Si 6207 | [l 6089 | [7220 [7r70 6946 ||l 63.47 | [ 64.07 | [ 63.96 | [ 6414 | [ 62.25 |
P | 1s6 JIl 369 | 227 | 217 | 244 | 176 | 180 | 203 | 178 [ 222
K ﬂ] 1372 1] 11.49 252 308 |I| 693 h: 1348 [I] 12.38 h] 1345 || 837 || 1350
Ca | o087 1.75 3.07 3.09 103 | 090 094 | o082 286 | 079
Ti | 041 046 | o050 [ 048 047 | o043 [ 039 044 | o041 | 042
Mn 001 | 157 | 251 [ 266 0.01 0.01 0.01 003 | 229 0.01
Fe | o072 | 169 | 260 | 263 | o072 | o8 | o078 | o077 || 311 | o070
Co 0.19 0.10 0.07 0.13 0.14 018 | 017 0.15 013 | o022
cu | 223 0.01 0.03 004 | 195 | 180 | 203 | 163 003 [ 217
Rb 0.10 0.05 0.02 0.02 0.08 0.11 0.07 0.11 0.02 0.07
Sr 0.00 0.03 0.03 0.02 0.00 0.00 0.00 0.00 0.02 0.00
Zr 0.07 0.01 0.02 0.01 0.03 0.04 0.05 0.03 0.02 0.04
Pb 1.07 0.00 0.00 0.01 0.60 0.81 0.95 0.77 0.00 0.67
No. 34 35 36 37 38 39 40 41 42 43
EEE HIRE | AZRF | HAZRE | AZRE | H#ZRE | #Z7RFE | #Z7REF | #Z7RXF | #7RXF | #7XE
FEH i sl fH i gies B 3ii) gl it il
=) DX DX DX DX DX DX DX DX DIX DX

mng2sEnn | sssmAnE 25 263 | esnRmsR 252 um | asmAnE 25 0n [ 4B ATEARE BB 45 HREBE B

H LB | srwmscszun|isrmmss cszen| isrwmns 2szun | ssrmmas os2um | ss5w

HMES 1442129 1441124 144[]32 144[134 144125 144128 14427 1441135 14437 144[x138

Na20 11.18 13.05 9.34 9.44 10.48 10.35 10.90 10.31 11.80 11.07
MgO 2.73 2.84 2.18 1.88 2.56 2.67 2.31 2.22 2.71 2.64
Al203 3.78 2.96 2.79 2.76 3.55 3.83 3.76 3.99 2.59 3.94
Si02 71.45 69.27 78.32 78.22 75.86 72.56 72.90 2291 72.68 27
P205 1.54 3.53 1.98 1.92 2.18 1.70 1.73 1.94 1.69 2.16
K20 6.75 5.53 1.13 1.39 3.13 6.53 5.96 6.46 4.05 6.59
Ca0 0.45 0.90 1.55 1.57 0.51 0.46 0.48 0.41 1.51 0.41
TiO2 0.25 0.28 0.29 0.28 0.27 0.26 0.23 0.26 0.25 0.25
MnO 0.01 0.71 1.10 1.17 0.01 0.01 0.00 0.02 1.05 0.01
Fe203 0.37 0.84 1.25 1.27 0.35 0.45 0.40 0.39 1.57 0.36
CoO 0.08 0.04 0.03 0.05 0.06 0.08 0.08 0.07 0.06 0.10
CuO 0.97 0.01 0.01 0.01 0.80 0.77 0.87 0.69 0.01 0.94
Rb20 0.03 0.02 0.01 0.01 0.03 0.04 0.03 0.04 0.01 0.02
SrO 0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.00
Zr02 0.03 0.00 0.01 0.00 0.01 0.02 0.02 0.01 0.01 0.02
PbO 0.38 0.00 0.00 0.00 0.20 0.28 0.33 0.27 0.00 0.24
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