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e L OWH S BT A SR ISR AT BB G % B, —k, RORREFNE, vwhe B AR
R 28L& 0, KiBERORS VAR, YEYHT GIBED, 1H2%, 7ERY
Wit EAFER SNz, oB, CESX2Hh6Hitahi M #HEEF oM, CKST 1 & hHiH
shizy FRICGRIEFEO L, LTI, SsiioREnEsLis.
<KE>
- #1572 % (Broussonetia papyrifera (L) Vent) # JFA4 Y/ ¥

HILIRIEE, £52.3m, W2 1o, 1931 3RO % 00 P2 0 IR S th. — B i3k
BIRT, iR b v, R REND D KIS ERORAG BENFHET 2.
<+ i (Actinidia of. arguta (Sieb. et Zuce.) Planch. ex Miq.) ~ ¥ ¥ ¥f~¥% 7 ¥lg

HTIRER, £22.3m, WL 7TmBEOBO L > CRHAE. SMEUETeeRNT S, B
BEER S, #2120~ MR OM LA LB B E 25

- ¥ U (Actinidia cf. polygama (Sieb. et Zucc.) Planch. ex Maxim.)
TYYERT Y Y ER

B~ M, $651.5-1.8m, WE10- 1L 2mBEO MM L > IR - LD b
MThb, EHIAWETeLREMT S, MG, FIIZM~HREOM %A LA H BURE
ELT, 2B, FF T LORNNHBLBN E TS S ERE LTV,

« & A I (Rubus) 378

HO(PRED) BRREH, RS dm, $H0. SmELEEC T4 FHIA K. B Lzt o,

FMHZIIKE G A0 LM H B 53
A AW L ay (Zanthoxylum schinifolium Sieb. et Zuee) IH EH v av|

HFia i, f£23.0m, W3 0m, W31 Sont o 20T % b Bk ARk, L IE b
LIZERGEOEYS S 5, MEEECE, REZRATAF L av L bl Friay (Z
piperitum (L) DC) £ 0 $#l-#@HERAH 2.

+ ¥ (Phellodendron amurense Rupr.) A HF¥F ¥

FlEF- 12 M8, B 84, Om, W2, S, I 3 1. Sun AR HE 0 240 5 T4 SRR IR BN 13 1 W IRT &,
iz GREE <, 2T 1k < il e RE R O H B AREFI 5.

+ 3228 ¥ (Staphylea bumalda (Thunb.) DC) 37875 7 ¥FE 3 2207 7 ¥

T H G, 54,5, W lm, 1§33 mBREORP6T Mk, EHERWET, W
MHOMAEC M. WO ERISER. FETH RIS S, BIIIAE 34, 3mBE.
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T BRI D AR T

- T EOE (Viks) 7FFYH

HeF i, F24,0m, 53, 5mBEOREINME, MBI A BT, I CRikizk s
BmiAth 5, WiliiR, PR EOTES £ 20, 5B O CEE, 1221 5m, Wl Ol
DIFEOELA B, M EORIZME L, MILERS LD (8 BEe L, MeilitEd. E
PEOEAIZIE, B 1HEOR S 8m, WH0. SuBEOHHESHE TR (REBRA S S, HHEIZH CE
<, BEER. G, Mol e KT 285 E, 778 (Vitaceae) ELTWwa,

- # 7 /% (Aralia elata (Miq.) Seemann) 72 ¥§ % 7 +§

(PR (e, $252.5m, W1 SmPREED R R T L A, MR T, Wi
RN H D, WHIZEEAORVEI D Tl E LMD % L,

+ =9 k3 (Samb r L. subsp. sieboldiana (Miq.) Hara) AA4AZXZ2#=7 2k

(MR (B, 22 7m, F1L4mBREOLCRTCEEPE. W iLasth b, B
DIEP#HEEFERE ST, EREPLERD, BMEIEPHR LIS S H, WRIIELPH, &
02 AR R A5 E T B
<A >
- A H 24 (Murdannia keisak (Hassk.) Hand-Mazz,) 22244 32 418

K, E20.8m, f£1omBAOEL FHEMME. FldAAS Y, Bl T5. K
BB THEOIES# EZS D, BE—RMEORCPEOMAATET S BEEH(RL GRS
i, HEEEOLARAET 5.

« 4 % (Oryza sativa L) 4 #FA +%

BELIERAEL T BE, BR24-5m, W2-3m, B3 1-1 5B LR 2 BN
Wip— N ZHEATLE L B0 A S A, KEIGLRTHT, 2 - 3 RK0RRINANT S,

« T (Setaria cf. itafica (L.) PBeauv) 1 AFx/anoy4ig

BeFLidi b L TH b B, 31, 30m, 061 5m, B30, Taf O P HERE. WERAAD S,
AL AR b R0, 5 BRI OISR ORE O M AN S 6. WilET 6, ALK,

s X2 IOSHE (Setaria) A AH

RGP, 32, T, FEL OnnbHE O PEERIE, FFI A S O AT, Rk
3 WD IME A= UIEE 8 : bl T s
+ 4 3 (Gramineae)

REGPAEE, RE12m, FLOmBEDFRRE. RICMELRE, KE1.5m, 0. 7mRE?
FHIR TR, WA AN D ) P LT 6. BEBIERREI, BLORSD2/3EE DL
BETEBEOEOMAY S 5. RAKIGHET, ¥ ) OBTAHET L. Rk igin
M HBERAHN T 2.
<17 & A A L ANEE (Bolboschoenus cf Auviatilis (Torr.) T.Koyama subsp. yvagara (Ohwi) T.Koyama)

YN IR YA TR

REZMBE, K32.6m, EL TmfEOZBKPERE. HEOHERSHIMY, LBEWHTE.
OB L = AR, REIE R, K E 2 PO B B,

« THAYHE (Carex Sect. Carex) HY V) FHHAYE

HEEKRRE, £51.8-2.0m, 1 SmIRHEO L ¥ LRI~ LEBEE. HBEOHBHBFI DT
BT, MBI, LR R R E BB D, Fho .
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E LR e

<A F VAW (Scirpus) A2 ) TR

RIUBK~ B, 22 0m, ELSmBEON YL CREFEBE. TRRRh, ERawec
RIERRDIERN A M S kA A S AL . WRIE PR LI s0HE, RRERIIE IR S D, AL #
ARH SRR IR T B o
<Ay ) 74 (Cyperaceae)

FRLAh vy ) SHHUNORE EEROSIWHOME -IE L Tvh . REGR~RilE, &
1.5-2. 1B EED L ¥ LR E 22 =10k, TSI P2, Sk, R
(i~ AN H B S B
« H 7 LW (Boehmeria) 477 -+#

LM SN, RNBEG, B 2B EO LW R IER RN, TR IR, b
SR EN L A REREEREES2{,

« A R & T (Polygonum cf. longisetum De Bruyn) % 7#% 7Ig

SO, KL Tm, {EL4AmBEORLADS S SHIIK, TR, EREWE. Rk
[ES S e rilvAk Ea
<Ay I (Polygonum cf. lapathifolium L) % 7H % 7K

REGRBE, RS2.2m, WL 9mEEEORTLEBPR . Tieekh, 24eke 8+
Lo WMIIUTET, TEMIRE T Ao MRS CMIL, R RE TR TRIRY S S,

- ¥ 5 (Polygonum) % 7%

Ly FRUOAOTE EEROSH 2 MBOMEEL Ty b, RESRBE, RIUMKRG, E
&2-2,8m, fEL5-1LOmBHEONLADSD BRI, TEBERD, EMITORCEITRL Bk
A LA o FLHEHI LA A E B B
« 7 #4#F (Chenopodiaceae)

i, PEL OmBRHE o0 R0 (7 2 Fiftk. 2ERBIEIM A, Wath 5. HERW 2D M
te & 5 2 H BUREASHIRICREFIL, RiRDH D,
¥ TLLOB—AEAFIBE—3 F ¥ 1 F LW (Potentilla-Duchesnea-Fragaria) %7 %

(R 2, £ 51, 2m, §R0. Tm, I 50, 3mBLRED £ P2 k. BRI (S,
I L AL
/%W (Acalypha australis L) o ¥4 7RI 4R

FEF AR, BS1.7m, fFl2mBEOfk Lldeerh, YrRowtds, Ml
WCRES, IS ISHIRCRM A T B
cAILM (Viola) A3LE

T e, S dm, L OmiREORERE. LR D LLEMT L, HEBITEOKS
Hbh, FEIGHNEED | ROFEERA D5, MIZEC, T IR ORMMZ 8 E By
W+ %,
cFF VIR (Ajuga) ¥R

RILPE G, L 8m, L I BEOWHME. MEEEZE, EEL 2eBEOKITET
RMAREIHET SN DL REFREITIERC A2 L S WE BT 5,

+ 7 H## (Rubiaceae)
B, IS lm, 1 3mBEORRE. BT 2580, Smi DR RVl 2.

207



T BRI D AR T

K RS H B S 5.
< F 3FV W (Patrinia) 43T H

RELHHEE, RS20, 151 3o fLHE O LT 200 ~ R . BIERER, BT R R
C.HEE D0 3mBEEORGARER LS VAN S D, BT RS WRE, ~SBOSN £ KET 5.
%2820 5 0 BB FI (AL TROH 2o H A 5 o

(4) ) Mo

HREWS6RIZART, CKRSKIS, SKI19, SK20, SK210) »#E&E R, 0.85~1. 03P.0;
g/ g DA TEWA—ETHE, —F, CHEEMIRANL, 2, 3, 40U FBEE, 1,02~
1.18P:0smg/ g DFEHTHEA—~ETh A, CHSX 2 asecd - @ & UbsecD + @11, 06~1. 13Pi0s
ng/ g OFEMIIZH D, asecD - bsec@THMIZY) > BEA S VEIRNZH DAY, Jks R & MEED
WMz 2,

ek HMMBF U CEBMAHER

MR | WS | WRRRE | i 1 (s
asec(l) SiCL 2.5Y4/1 K 1.13
s%a asec?) SiCL 2.5Y4/1 K 1.06
bsec1) SiCL 2,5Y4/1 K 1.13
bsec?) SiL 5Y4/2  WA)—7 1.08
SKI8 SiL 2.5Y5/2 WK 0.91
w0c—c |5K1 SIL | 2.5Y5/2 WKk 0.9
SK20 S| 2.5Y5/2 WKK 1.03
SK21 SiL 2.5Y5/2 Wik 0.85
Nal SiCL 2.5Y5/2 WAK# 118
S Ka2 SiL 5Y4/1 73 1.05
sl e SL | 2.5Y5/2 WERH Lo
No 4 SiL 2.5Y4/2 WHIKE® 1.03

Rt D AL RO T L LRI L (R R R AR, 196T) 12k B,
EE LRSS F T 2 (AFRER FBIRAN, 198) OFFFREMEICE D,

SiL 1 v b YHRCE (0 ~15%, 2 M5~ 100%, B0 ~55%)

SICL D ¥ b JUMRCE (B H15~25%, v F45~85%, B0 ~10%)

4 EH
(1) WHUES X U A
AT, EEHLHORERSE, SHBRECREROBELLOBELZU TV AL ELLH
AHEE (RO BN, LT, SRMOGHLES L UE0e®Biiow T, ERLAOER
AL RAFT & 5 22 CIOBARIT ARG L L B & ORI 2 (LU, CERHL
AH OERFEOLHES X RO T, O RILE PR A ORI T X R L 2
AR - B D C ORI (REAR I EHRIG0LT 1 Yo 5, HARDHERIUEM2 No
5) OEBERIFLKE, = VEAEETHD, AFMAELET DL THBSITO D, FHOBRYE
ki, HRAEKOMETHECESX 1 asecD, CHSX 2 asecd), CKSKISIZHRETES,
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WS EPAREG T

LI OEREOWRLELO R, TR 24 7R L 2 R A G R
INER AR LT, ERSIURSRESICEv R, AXE, 1FI -1 XHvH-e/
FHa EOsEE, WREEHOT A CHRAGH L2 L FEL LN D, RERNEVL SIZEt T
TN, 2NIE, PRI TE-THYBLSHERL, ML ERE S2E3ny s 2E, LK
—rARR, M/ ERRAEEAETLEFHEIONAL, BERMHLGR, £ AHeAY VI rtEL Y
DL TR T N B WA S ERL T, BEAEITCRL AR (3 R,
A R EOKBRERIAET LB OGN0 S, EHEORRIZIZT LY GERE) vy
FER, #7 /%L LOBAEVERENETLAEELLNAL,

/o, YEMOREL S, WO 4 R SR T LER S L CHREERBESEN S 14
FERRIZB A 1 R EOW &R, HRTHAFHRIULA 2 No5 T#15,9% L ILRBRE % 7k L
1o, WUEREEGRIE RE AV L1000/ g R TH o720 S0 Z Ed s, BERRIGETRENTHI
TR RS, REMAIOMELEMLTWEEEL 6L,

HIB LR - i, = RN, #d L AFRORD L BB EERL L,
i Eo L, U PR CROL B S S IEEL LD, TYRE AFRN)
FIHHE, $5\VI3v VEFEL TS EVIMMETRLL, UL ORIOARIERILR, v vRE
AFBERC EBEMBICRE SR ERBO AL VI Eh b, B0l - EEOREHEZEIZ
[t Ch-/cbEL OGNS, —), HUMROTY R AFRIEGONEE, Bz hLiztEx
HENAAFHRFMIL, vV RO RESHINLAC LA9E S A, BERMNLR, AAXKE Y
rEb A AReh Ty S, EXEL EOANBH A S L L AT L, RRAERTicE 1
B (2 V) LT HALE, THRYHFEDHE, Ry REEOKGRERSYET L ER
s, T, FLEERTE, 14RO THEELS LI HRER LA A0, BE
F A IR O M MG (RAGER) R OERETERIZLEO LI b, T
BRI BV IR TR R L b ¥R 1S,

WRAR I, &CH EUER~ T A A RORIEGCRE, Vo mEncRl s h, ZER
HTRA AEORILT, /BB EU by AROIERH I S, AGBFRLCIE, HCHIE D
PROFEA b LR SR, TR by R RABORE D TR S, MEicovTi,
At L0 Pt TIZ, BKSD 2 @, BREARKMTREHEILINS T A A MO R
ks, MERAMCBIAMESES A, 2L, BRSD 2RETIREILLA S FOIEL
AR SN 2, M ) PESCHRET AHESI S (BRIt SRz L, 1A BRIERONE
AUBBETHLI L EET L E, N0 FMOMSHERESRIIHDHERE LTONRS
LURNADA F OB IROBESEE ML TOBA S &5, F LR, HUEEERE G AT
BEUEHC~ PR s D,  ABEROWGEHU~-28%EHBETHL Z 06, il
BcifErfibh CuimikitErd 5,

HEINE R AR AR 35 & OV SRl C i, Al & iR E PRI OB 2 E LA
PHESRES ISR TwD, 2055, RUBOCIIC BT 5 TET RIS (FEd) o
WA ITI, Wk~ IR D R ¥, A2 RBOBRONK, SR~ EkS L UGE O
7 W P ACHR ORI STy d (Bt RS IFART, 2006), A pbreiiid, FE
THNGMMCREE SN MR e WAL CB Y, Al —Foblitagbt Lt sha,
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T BRI D AR T

(2) SO TG

UPIEEMIZE > TEEAMRTETH ), S RN EENLILHTH DA, AL
HMOFLHIZFERICETN TS, EWEMIERRS L) P d e THRITRT S, TR
AP LIRPOFLT N T = A L RO AW EERT S, $HISEET L I =Y A0 0K
IKEHRTIE Y 2 ORFEED AR 20, W T O EWRIEER Y OMWHERL LA E STV,

A EEICEENL ) AR, Wb 2 RIKRFRIZoVW T, v (22O HH I (Bowen,
1983 ; Bolt - Bruggenwert, 1980 ; N2, 1901 ; KEFIdA, 1991) &% 0, Zhoodds s
EENZHBRG RO FHIEH3.0P0ig/ g BIETH S, T2, NBWLER (LPBEROBHL )
EFEGMAF 7 OB TIL5.5P0smy/ g (NIWFIEA, 1001) L) BEWAH L 130, HH T >
MERETIE, IV LONEREES S NG LT IE6, 0ROy g FEA AHEA S

ShERESHACE SX2, MSKIS~SK21o) »BiEiid, Ll LK TEL2
LWL, FLREOHTERRO) ARERT LA S hkdot, SO EDE, HIRN
b L oth M LSS L o M B L A LRt () v EoRLe L) 2RI
CLIIH#ETHD.

3| Ak

KEFefE - OKH - RO 8- IR E, 1991, B H AR Lo TIRMBUIE R > OB .
EHERR) > O EE IR O RIS, RS BRI BB i, 28-36.

Bolt, GH. & Bruggenwert, M\G.M., 1976, SOILCHEMISTRY. [¥iHEY - = AR - M LRedl -
&t R), 1980, LEEOLYE, FRMMA > 5 —, 309p.]

Bowen, HJ.M., 1979, Environmental Cemistry of Elements, [{§R#5 - F245H (R), 1983, B
ERILE, THEROWRE £LE, Wi, 207p.]

AR - MRV, 1986, LARIRNET - Wk W, 354D,

Ak, 1994, JEs B A BT 0RO MR RI{T R R &, 328p.

HeA S LRI ALY, 2006, TEEMAHT. TEINWLOCEAR UM UG (L R MM S W31 TR
SRR A O T — e N A 1 ) SR L S LS V - B B
P - B0, MEEA  WILRSOERFUN ) - S R M AR, 72-88.

NI B FHE - RELA, 1990, SUMMBIRO IR ) OB ER, LERR) o
PHEMRAI MR M. RS RHOKENH 2R, 23-27.

SEERSE=, 2004, HiMY 4 BRAERIR. N FOZA R, 48, 46-64.

b B8, 1974, 4 AFERIZDWT, & 24 (Oryza sativa) &bk LT, SiH&fR,
13, 187-193.

At b 1980, TERMHTIC X AMEELOWUE. BRBEEO T L DM - LS o
— R W, MR EI (e ] RIEEE, 187-204.

PIUFER - HZOFFH - fIIE, 2000, HARMSETRE. BIERFHES, 642p.

Fobs BOHOR IR AR B I A, 1967, BRRIRI L (.

~NFO YA MRS, 1984, HRMEN FT o2, 156p.
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(-11) az)

1. T7K(006-C ; ERAFRARIEAL K1)

3. NS XR00G-C ; ERFIRHATUEI L Nal)
6. IF2WI+2ER(MG-A; 5D5 B)

7. A3W(00G-C ; HEAFIHRARIVEL ] No1)

9, SEXK(0G-A; SD5 @)

1, Y9R(00G-C | ERMFRARBALL Nol)
13, 4 AMEMMAI(OG-B; SD2 @)

15, oS MEMMUMEIG-A; SD5 @)

17, 4*!“’#(@(1 -B; B- SD! @)

19,

(13-16)

. AREER0-C | REARIERAA ] Ta1)
2. aVRMBERIERE(00G-A; SD5 @)

Ko
2.

BuR ARRESN

(17-22)

- THR(00G-C L HERSHTRARIULYL ] Nal)
. A¥K{G-A;SD5 ®)
L SVR-FYAR006-C  HRSTRARIEL L Xol)

#TRO00G-A 5 SD5 ®)

BYPYSEROG-A; SDE B)

o AK00G-C ; HRSHFRAENRA 2 Nal)

RE 3 2 Bal)

EE -B; 5 %)
A% -C; 1 Kal)
4% H A2 Nal)
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7 HIREFICB 2 ARBETN

BR2 AEN WIAG

& Q

mnww
10%¢ e

I
(1-4,9-11,13-33) (5-8,12)

1, AT/ % WWG-C; 5X2) 2. A+ EHUE BF(0G6-C ;SX2)
3, =7 ¥ URME BTF(00G-C; 5X2) 4. 40K W(9G-C ;5X1)

5, 42¥xtuy AFIRG-C;S11) 6. ¥n¥ WF(IG-C;511)

7. 3wri92¥ @F(G-C; 5X2) 8. 7F2K ®WF(9G-C;5X2)

9. #2/% MG-C; 5X2) 0. =7+ W(0G-C;5X2)

1. {#7% BF(G-C; 5X2) 12. 13 ER{WG-C;S5D2)

13, 77EME EN(08G-C;5D2) 4. T/a0X4HK REOG-C;SX2)
15. 43R/ RE(WG-C, SX2) 16. 4 3F BHOIG-C;5X2)

17. S&YH7EEM RRO0G-B : SD2) 18. TEAYH RE(WG-B;5D2)

18, KP4 K REOIG-C; SX2) 2, AX 7Y XERA RE(O9G-C:5X2)
21, ¥ 7YUFHHE RE(OG-C;5X2) 2, A%4YK BR(00G-C;5X1)

., 427 PEOE REOIG-C;511) 2. ¥+xy FEME RE(O00G-C;SX1)
25 77K RHE(OOG-C;SI1) 26. 7 7B RE(O9G-C; SX2)

27, THYH WF(00G-C:8X2)

B, VL OR-AESFIR-4 2 ¥ ¥4 FTH W(OG-C;5X1)

2.z %r% BFOG-CiS11) 30, ALK BF(00G-C;SX1)

3. £2> 79K RR(WG-C;SX1) . THIR HOOG-C; SX1)

B. 415 M RR(0G-C:SX2)
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E L o

8  HAAHLEMIC BT B AR
2] 7= o A B S

1 AR

SEHZ, HA R RO BMEKILE L D il S AT ORI L D RIS L2 RIS T A
Zo LHEHOMRIE, SRR ARI0M s, BLUMPRIOBMTTIZHYS T 280l (1R
RE S RE,

ARG TR, ERONHES L URPGEREE B AR OB E HM L LT, AREEST
W EERT S,

2 bl

(1) BT

WEH10 g I2owT, KREEA Y 7 A02 k Bk, B9, Wil (SULESE, HW2.3) 12X B478%
Bori, 7o ALRERCLLIEWMEORE, TR A (BAKEREO | R ORGH) Al
2 BHEME RO 0 — ADGH R, - (RN L CIER IR 5. it Y
Ve yTHALTT Lots — FE KL, 00500 EMBMTF T LA — b et kgL, I
By 22 TOMBIZ>WTREE - BHT 5. F/0, WS hs 4 FRHER O RERENHDY - R3FLo
BRI - Wi SR L, PH (1974) 2 BHCLTARB LMoL R8T 5.
BRI - B RO, BECERIEAREONGR L L TRt 5, BpokRigni
RRIERERE, HRER - > YRRTRER, - FHERERVAREELPZRERE LT, B
FOMBRERMLRIFAT S, REPTHROENE [~ THAZLOR, HENOKNAHES
LOERT. AREREEA 100 KB 6O, SR LRRERT I BN SHDL 0,
WIRLLHE [+] CHET 5.

(2) HiPEkRetksir
HRBOWTAMR IR - SEMLTE, Lk, THEAME R Y Xy A5 Y8 rY oA,
Hl2.5) ONUZWE- (LA E T, WAL M- TS, CREAS—HFARIZHT
U EED, Wik, T2 Ty s ATHALTT L8T— b ENT 5, 4008 ONFMRE T
CLMAREL, EOMIZMIT S 1 FFAEE (S & 300 ORIt L7 Rk (1)
T, SHALEERER) 35 X OSSP mhaRIAE (- ok L 2o WO EESGE (LU, BREhHifaEEEth) %, 3 (2004)
DEFICEFTOTENE - BHET 5. STOBIZR, SRBOERTHR, 7187 — MERIZHW:
SRATRRHE R & EREIZATE L, R 1 g 7o) OERERE R (R L ESRE L gbh o
WERN) ERdD,

ML, EWIMESERO -HEL L URTRT, OB, STMBOERIZI0MEE LCRR
L, 100f8/ g #iix [<100] THRFT D, Fitd, FoERolsdsviere it Lo, 1004
T,

3R

(1) TEBaHr (95574, H100E)
ARG S £ Ol (IRE) BURHZ, IR SIERHETABATICHEM L, (RAFIIE b Jeieay s T
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TH
i MW (80%) W (S0 (S0 WW (SDiL (5D
3 ) 10 L KT 15
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2 1 12 E] ' ' 6 3 - 3 2
Eo el 1 1 1 - - - [ 1 1 i 1 -
] 1 1 1 = = 1 - 1 2 ! - = o= 1
. L LA 50 18 B W B T & W ™ # ® W ®m & 5
A A0 WM M & R ®” & B ™ B4 W 4 84T
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AFR 6 4 B & B W ® 2 ] i oW 6
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