B35 B xR % R Vol.3, No.3
1983% 3 A ACTA ECOLOGICA SINICA Sept., 1983

EEFRBEDHES ROB R E

5ESRELI RIS BNFENRSNER
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TET ARD ARD
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HERANREDNRE., BREEIIE - BIFEE M Schroeder, 1965;Lewis,1969;
Nandi, 1969; Tsuchiya, 1969; Friberg, 1974, Y L AL T, AT ELBR T8
BERMAMEE, RAESEIEPRERR, SIREKMHEYRESZHESRTERNA
ﬁi{@%ﬂ{[@iﬁif (Friberg, 1974; Lagerwerff, 1972; Lisk, 1972; Page, 1973; Page,
1974; Jone, 1973; Bingham, 1975; Bingham, 1976b; Bingham, 1976a), Eiit,EY%f
BELRHREMARANERCEE RSN BR —4FE,

FETHYNHBEERTENRE, EAEETRELE. ETHYREMNAREEES
BEIBIR, HiBRMXE L (Lagerwerff, 1977; Page, 1972), {BE WHKPIFRELD
g, Hit, IRREBRFHETHONELBRYBRUEESLEESRETBMXR, FX
EWPBMEEESROERERELHREN, WHEE L #ASLEP R R E,

—. BRZM. BRI

ARFRETBREBR THRABRPEEL BREWRRESNS G £V BKR
600 BX AK., XBEZTREZR, #EBK. EEHESW, WEED, mRUAKZET,
HTFWARY, K4 X5]AEKETER.

FTEEL R AEME L, L EpHAET 0852 H, FHMIBBEH(G—T7%), (R ELE
H10—303E T /10058 +, FAHRTEAE0.8—3.70 2, EYWLINE . EXK KR E,

ARRIGHERHBY 715 F. ERBIEALHIE, Ao RBERGKAHE TR R
ERRE, FESTRHEZAT. Hlt, HSRKERNBREARIMAR I HELBTEHEER
*B. FEHELBISEYAHg, Cd, Cr, As, Pb, Cu, Zn, Ni%,

H AR BEEE R 0—20 K, ZARTHWREAM,. LBEEMKTE 4598 £100H 3
TRES, —Warid208 MEEANE,

THESRBLERUTA-BEREL, HAY.BEFRESOLETE. HXPPbAIC
FARESTHERGHNE. SCoHRMR. BRIk, SHmREAL BEMATESE, U
THEBRBE MR A, A2RseEallE. L#EE4£R (Cd, Pb, Cu, Zn, Ni)
WRBE S PIRA 1 NESE% Mclaren, 1972f10.005M DTPA (ZZM& =K AKRR) £
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WiLindsay, 19724200, FERRGIRIMOM 1 1A5:1. DTPARBIWE Lthh2:1, BNEY
Vi B 51 T /N o SR O Y B8 T IR 43 S S BE X o HE PO ANC ] H A 5 H640~13%Y
W B R TR A R B o Cr IRIO8 TG B Tk AR ECAI0. 5N REBRIEEL. R 4%
R AR IS AL, DU AN TR A ICd, Pb, Ni, B AMEEN Cu,Zn, WCeR,
S0 PIREER. BIRISALIE Al e KEORLI210°CH AR, 550°CHKAL, F Mt s b iy
., BRR, BIMRIEILS LENE.

Z. R 5H®

1. EPXLRES BRI
— B R, VRPN R R SR R TR MK, fER, SRR
W iER % John, 1972bsy Haghiri, 1974; Andersson, 1974; Iwai,1975;Street, 1977,
Turner, 1973; Haghir, 1974, MR XTI EW s, NAAREYNE, KN ES
BRI 10 KT (e 1) BRI E LB 36T B R 00 5t (a3 / A7)
1 £ B B B B X

! | !

b = Pb Cr | Hg i As ! Ca . Cd 3 Zn
N %) 0.2 ; 035 05 | 11 | 103 | 113 | 316
KB %) 01 | 0.3 Co2n L 44 48 7.9 | 18.9

, ‘ 1 | ;

BR&EEECHEERE (BR/A) WESREREYR AT ZRER R i #, W/
FhEAfHe MIAs B MCER LR RS /D, Cr IRBCR 5KBHE S A E545, NHRELHESRHN
W R AK R, XFBR TS LENRAEFRALAE X, ERKEN, LELTR
Bk, M 2 E R MER LAY, BR TR T R &, CdEER B & T
ZLUCASI R, HHMNES, REATRMAFMET, BTSSR 8 b By T
FEY AR IE &S IAESEALRAE T, Cd BEAT T3 UMY .
CdS ==Cd"+S
i S¥—2e=S]
S g AW ZOCHRBMAIBEATULE, & T AW, FEYWATRBUES K Cd § 4,
HHT D ERBAICAE L. H Cr XF /NS FIKRE IR B RS, NEFUR TS i
RGP 4%k
%2 KEXNEREROWEE

B ! 2
- EE B G S N
A O , ‘
(ppm) i | E A ¥
1 |
1
Cd 0.47 ur.1 | 13.4 2.8
i
Pb 25.9 11.3 i 4.5 0.36
Cu E 39.8 E 69.8 | 6.9 10.8
‘ | P
Zn 117.5 j 87.0 ; 30.2 28.2
i : | i
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MFEY BRI RN, DERKBREE R AR, KEAZn>Cd>Cu>As
>Hg>Pbo #PXPbHI Cr BRBEBIK, NI THZ—ETHZ=. BHBAXNPOMCe
BTV — BN BB T — €W, B Zn, Cd I Cu iy BRI B
o Cu MZnE—BREATREWEREENTENMELE, REELRZATEITHRH
TR R RSN K E, TCd, M AEHEmENE, ERBRNRERDHER b Ca
il Zn BT &R RS, SHEIHEYX-EWEENETER, HERRHZE A
W . He WGRR £ Bolki. (Bl T Ext AR B S, BEIw=ErE g myA
I ER UL R,

BHREYRAWS X EEBOBBRFIT X 2 ML S F. AEFAUBRL, EUFER
S EEBROTARRR 1, —BRURBREESR, EMRZ, FRK. X5HEY Rk
BBE BRI A — B B R TR TR Y P I B ROR LA — R . Po— TR IR B NARY) it 3k
TR o2, R BRI Cd B SEE AR, (B 5 2R AR S A 2 4
Mo Zn fl CulE g B HE AR P, WS NZEN, MR EE. EERERYENBXFHAR R
A, — AR ACIRPOVA GBS LEX — R EREWNCAIETSR. 5 Tl
FZof Cu FEAEMER AR T BEE, BAEARXWMICERE LR PH M —E R
JERS, P3&slREYTEE, ERFSHRE,

£3 LTMTFAECIRCrR TRBRBBE(%)

N i ~.
S \'\‘\%i i E N ( ﬁm)
5N . (%) PP 5 10 50 100 300 500 700 1000
¥ ~_ KEHERAL o~
| e 1.26 1.4 0.9 0.8 0.6 0.6
Cd* 2%k 14.6 8.5 8.4 |13.3 7.8 | 4.9
" 82 845 360 473 280 131
! ¥ % 0.044 0.024 | 0.009 | 0.006 0.004
Cr(1ID %) 0.11 0.06 0.23 | 0.16 0.14
b 4.0 15.0 6.7 6.0 5.5
£ 0.44 0.09 0.08 0.04
Cr(VD) = | 12.0 1.6 0.9 0.5 0.4 1.13
i i 40 80 30 1 15 20 31.6
¥4 FEACIHBBRE(% )
— [ i
~ ﬁufgg‘%)\m% " w oo B | i F BOX ¥ b
.
P15 =
(ppm) - i -y e #® i F Ly B OBR| M
5 286.0 | 318.0 | 77.0 | 332 410 82 177 136 50 | 200
10 210.0 | 177.0 | 50.0 218 470 60 78 83 | 28 101
15 258.0 | 213.0 | 46.0 279 330 36 82 71 33 104
25 245.0 | 180.0 | 39.0 l 286 303 80 89 l 67 | 24 103
35 b 144.0 | 102,01 29.0 | 215 321 50 65 47 20 77
50 I 144.0! 91.0, 23.0 | 193 ! 276 l 45 ' 63 I 40 ‘ uJ 67 .

¥ RESETR GEHNS, 1982) sk R ERA
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#3HHHECI M C A —-HOFR T ABRER. KESRITUEH, EANER
WA T, KBEHREREEEEKT, MEEMEHCEMEmmREE, BRPHCdhsppmit
H 1. 262K 700ppmib B 0.6, Cr (II1) fH50ppmAbHA0.04[EAEH] 1000ppm 4bEE
0.004, Cr(V) mHi5ppmibHAT0.44[{%FI300ppmti0.04, HFIZE N i W% iy o & AT By — A%,
WA R R B 28 CARCr B i 38 KT 9 i 3.

FARERAABHEBRE THMNEXZASNRSEHREZE, 'ﬁ/l\iﬂhkﬁih‘ Cd Ay Bl
M, HEHZEL, B, BBKEEE. AABBETARSERERNEBLBLE/DE, K
AL, MR BB TRK. ERRAREESHERRENIOMMERR—F. HKF.
FLAMAR > >R ARERx; MR S>B>HRSE, F PEN>HE, XfaE
FHIPAEN F AR EMER, BRER/DMYREARERNRS. B, X
BRFHIMRE L E—FT A, RNETE EHESMHBERANRTSBIAER, LIER IR
WE—HEREPHRE &,

2. EPBRKSEMESMYXR

5 EAARBEIRBE A THEYRKELRS LRELBEBZRINHXIRER,
MNEFA AR, BAREKECIIDMCr () AHE HIBH# TR & 5, KB
B R Cr b LR RC S EBERE X R, AARKRECIOLE LBHFTHZRRE, K
BB Cd S5 LECIR EM XK. XFMLLREAKMHg, AsZHBERRR Pt 28183
T, YRR AR ES LSRR TEMX,

®5 KBRUESIAREMEEXE

Ak & ; Wl 52 ? B X R &
Cr(Iy Crig=0.04619+0.00005Cr = ﬂ r==0.95
Cr(VD | Cri§=0.00279+0.00049Cr & f r=0.99
Cd0 : Cdf=0.00446+0.00009Cd £ r=0.98

®6 JE ABHNREKSIEESMEEXR
{ |

i 2 f Hox R OB : B & K E
Cdz=0.015240.1059Cd = | £=0.59 0.01
Zn3%=0.3359Zn+ —6.4946 r=0.65 0.01
Pb §=0.0382+0.0016Pb +

Cu #=0.51484-0.0638Cu+ r=0.82 0.01

|

| |
! r=0.85 ! 0.05
| I
‘ |

Cd #§=0.0052+-0.0712Cd + | £=0.85 | 0.0

LS RBT, EYRES LRE &2 MMHXERREREFG TRERE. &6 21
WILHE RIS EEERETOS. B ERY, BRDMEREE Cd. Zn 40500 5 L8 K
HRAGRIER R, BxCu, Pb, HgMCriy Wl 5 HERAE LRI BIM LR F. KB
WEEX Za, CrfiHgly Bl 5 L@y Zn, Cr, He W EAMKS, X Cd, Cu FMIPbHY
W RS L BRHCd, Cu, POIYTHEBAMKLRR. HE, 1980 SEFEJCRURRE R ME AL #
TS —KEED, MEFRGESE (Cu, Pb, Zn, Cr) SEERAETHTFRZ A
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FHEXR, EERFHT, ATAERER—EYHF, M—LREH#TH. MARNES
BXEFA—~LEY, ER—NREMAR, FELBEPERKERRS, EYX R SRR TR
LT KRB KA. Bit, YRS LREREZ RERL RIFRHEXE. BEEE
T, YBRKELBZIEDME, S, LEEAER, DAESRHLESTHEEU R
MITERESHFZREGEmM, HiL, XEEF, HAEEEEGRIE, BRAIEHRKSE
FE L BpFRZEMHEEER RN EE,

3. kB RERS LMTRINEHXER

HMYALHPRBRESRNEEGH I BESRSBWEETHNL. HE, LEESR
TEHBEFAREYBRRABTEREN—ANWEER (John, 1972; Williams, 1971,
Andersson, 1976), Hit, BHBHAERI M HEYREA B LETE K. 72T
AFYR0.IM HCI =M E LR & BN E YR &R A B 3 45 Sidle, 1975, X—J7F
BT EERE LENRLESRYRABRFOER. BERIAE—TER RGN, &
G R R M, TR BB E R BRI B R f br (Lagerwerff, 1977) . #0F AKX BILIIM
NH, OACERWCISH Y RIMKW ELBAE X (Gupata, 1975), Symeonides (1977) %y
7R PR 1M NHNO, BRI R BRI, T Street® (1977) fiKelling (1977)
KA EFDTPARBN R CIEEY AL D Cd REBEHL, X—HEAETSHR
RN A (Silviera, 1977; Street, 1978; Mahler,- 1978), {H#4H AK T (Coker,
1971), WA AT RENE SR EYMERE. EROKPIRS, ZRIA X LR
B|aELBBNR A, BHTAK, NHOAC, DTPAFCH,COOHZEBUN #1474 L 2rH7. 1@
SRR BARSEITEIUTEWERIITR T . NETHALE & EER FHT, AKX,
NHOAC, CH,COOHEBMCril LR &Cr —8, MAMNESABFHNETCr BEBEE
Ai%. ANHOACHIDTPARIA LM MC ti 5y Cd S BB EMK, XEL
BREMET, EORBE Cd BESX—EBFRK WRHX, dhEK—MRBGHEB KRN
®, WHZRS LHENEBTRMAX. XHF—FM ZEHEXXRAIRNEE B — M REGURRE
BAENLEN “BREEE” HRTEE. BHR, BRARNAEDTPARRWCIE BT R
CdZz v, WUREEDREY LBHEHCITE, HY3FTEINHOAC KB RE, IH
HHBARBEMMELRE RETEEXWHRIGITEEHRBRRELT,

% EFSMAZ A L, RATRSEST T NHOACHDTPARBBEK T E. HRBI LRSS 5]
H/hEd Cd AR IETHRIN, B8R, BENZEBAEFMERR. EUEL B “HK
A” SEBEPIE (Symeonides, 19773 Street, 1977y Kelling, 1977) B & H @it
LA ERANEBHTEDANE LB “FHE” REC) CFHRETEHIRR), B &5 AT
B R BOCA A 3 A A E R BT XS ik g, T EBERBHLSAEZRAB THITH. 2FEE
EFHSEHET, DUARERIGIERMSREYRBRMES L RO EE, RERELE, Y
FMARTERLCAYTHRR, WEKBTEWEY RN 42 RGFEEE, R, %
T CEREER” WNEDRE-MERIENRE, HRI LB “FRATE” ik
PEREN, UREARERABPEAWEE, RIMNTASLE “FRESTE” B0 E T,
A RGN FEES AN E PR EET. REBWTEMXRAKRS AT XBA®ES. HeR
RAESR, LEMMTETERR L,

REERMNMIS B BAE R R RBGIERE Sy & ROMXYE, Tk




282 HE & ¥ i 3%

W — R EOR/E R LA AR T R RN EH. B ST RRER S E YR R
THE, BIFTENSERERR IR - BRR. £ 8 FHNRFIIAERBN LENE
MWINH,OAC {2 fE . DTPA REEM/DFHRIER, WL & HFALUEN, RPOTE, ME
R R TRAR, UH0.08%, LI /N EREAR AR MAT. EDTPARREEINAE]
22.3%. R—BESMERRREBERIKLZ R, UEFEASHRECETREN NENER,
TINH ACH IR N0.2%, HES/PEMRBBBAWE, £ NHACRRYESME
W KRB E IR WCuTE, NHACKBEBL DERECEBE L, T DTPAR
BRI 5D R B R T, REDTPARBINER 5/ ERKERREEY B T Zo W
FEBON R BCR S D ERRCR BE R, PPN ZnTis, ERES SRT—FHRRE
Bk — sy R EGH.  CA R IR L NH,OAC BRI BRI T/ E R R, £ K LEEHF
F, BENH,0AC REG IR 5/ 2 B < RBE V.

KBRES IRTADRRYHXR ®»7

= % # " H B Hox B ¥
Cr#5=0.0513140.4123Cr/KiE r=0.95"
Cr(IID Crif=0.0441640.,10924CrBEER{EIR r=0.91"
Crig=0.523340.4123CrBEERER r=0.92*
Cr#§=0.04566+0.00326Cr/KiR r==0.99*
Cr(VD) ‘ Crf§=0.0442610.00488CrEE AR 4R r==0.99"
CrE=0.02289+40.00049CrESBR12 r=0.94"*
cac Cd#§=0.48639+0.00791CARBR 1R r=0.99*
‘ CdF5=0.41371-+0.00547CdDTP A r=0.98*
C4sO Cd$§=0.083124-0.00561CdEERR ER12 r=0.90**
‘ Cdf§=0.11274+0.00178CdDTP A 2 r=0.68
Cdo CdfE=0.00418+0.00034CdESERERIR r=0.99*
Cd#G=0.00463+0.00016CdDTPA r=0.96"
CdCo CdfE=0.08451Cd 2B 4232 —0.00690 r=0.99*
: 3 Cd#3~0.05699+0.15029CdDTP AR r=0.97*
Cds Cd%’é=0.oooé3+o.oo467Cd FEBR iR r=0.98"
Cd%i=0.00062+0.00148DTP AR r=0.88"*

% FEO.OLKFERE; "t 7E0.05KFRE,

MEBEES LMD TPAFTINH,0ACEREE (%) %8
T # v Py E Cu ! Cd Za
|
NERIER i 0.08 { 12.4 1l 11.3 25.8
NH,OACREGR ‘1 0.2 ; 1.3 } 12.3 0.5
DIP ARIE i 22.3 i 21.9 f 46.2 4.8
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4. (EPBBSIMESMILSHENER : ‘ E

BANERETHMCri &% [Cr.(S0,),fK.Cr,0,] uTnﬁiﬁﬁkiﬁﬁﬁmﬁ%m
RENHERBHRI. ERFITFEI h. NEPHLUER, Cr ik AEAERH, SIEWEH
WHCEMB R, KBRER, Cr(W) 4K b Cr (M) 4B 8 kK—F £ H. 71485,
Cr(X) B EBEMEE, Cr(VETHRE, MFERHRE, Cr(E)24/MmE99.7%%
THEHEE. MCr(M)EIOKE{UH34DH LR E E, 66 BRTEETHBF. B
RERE GEMALIEPREBEAY7AH) WEKBEECHANH,OACERE Cr, Cr(W)ik
B Cr(DABNAHNEHREFEERTEM—FZEL+ M. Richmond# i, Cr(WM)#E
25CHRETE L BMP HFEATANH (Richmand, 1979), HM, AMEEMHEELBILTH
BAEYIRACHRE, EXNEDRRERR, EEYPUERELSHERT. HEMNELY
AEAMREBAN LBRZBRKERBRLERIITELIOD, NEPAUEY., BHLAESFH,
X EY AL AR, KR MR KPR L CdCl,, CdSO,, CdO, CdCO,, CdS &Kk
B, BHHHEL-NEER. X—FF 5 5 MRLYNBBER - Fit, EYRKH
EMERTEIBESCNMBMHERX. ZH%AE CdSO.. Cd.(PO,),, CASHEMTF 5
R KRS R B X AE AL, CASFICA, (PO BCASOMETF AR BRI RN (FF£H,
1971), JAPMA (BB E). HgCl,, HgO il HeS B 1T 2R IR B 1B DI &
B, HBBOGRFN PMA>SHCL >HgO>HeS, X—RF 5 54k & Y0 ¥ i B 5 it — i
Ho

KX EMCr(IIDRACr () BBl E (%) 9
y piss::
Tk %) ppm) 50 100

500 1000

Cr(1ID 0.04 0.03 0.02 0.01

Cr(VD) 0.07 0.06 0.04 0.05

KBHFELESTMEOBBE (%) »10
O AE
w‘( % >W 10 50 100 200
Bt T

CdCl, 5 1 0.6 0.5

Cdso, 0.7 0.28 0.36 0.14
Cdo 0.05 0.016 0.016 0.01
CdCO, 0.0017 0.0134 0.006
Cds 0.010 0.0026 0.003 0.002

5. EYBREES M XBERE
FEAEHBEERTRA, FEYX X ®IuR R K =S TR EHR. BN
HETE (WC, He, As, Cr%) WREHEPIRRERD. AT EIN LU EBAER Y
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AR E SRRSO AL ERIRFH T ARMBE/DERKEN LA ES BRI NE1L
A LR, ARBRIE Cd i KM ERAB. B, M, L5tk RS R sl % b K B/ME
KN 84%, 15.8%, 4.8%, LAAXKEBREREK. & XBEEARIRABR 1/10, H{Uh
LHIL/3, REREELRLEDHFEAENAR, W Cr, BEHXKBHRKEY1 %,
R K 0.3%, Pb, WIFH 8 %, dLHH 0. 1%0 BTS2 MARB K M, WK
MEFC, Pb, ZnfyRlr R AR Z MR E — 2, AKX BRI RN K156
BTERANBRANE, By +HCIEEN 1 ppm!ﬁ, Rl R, bR R RE
B, HWENPEGE, MERSEREEGET. AKX HES 87 88 LA X
BHREES, BRERFABREW HEHRBEL, X—H, BESEESE KIS
RPFEMANERRBZ —,
%11 FTEBREDIE. KENBEE (%

T
i {

| BE - owmm ZHMACAE( ppm> TS B(ppm)
! '\,\(%) - (ppm‘ S—
B \ Do.1 1.0 s 5 10 100 |
B R i
- N foazo ] 36 Lz |3
X | 150 | 63 EREEEE
— AN = i : | | ©13.3 0 0.2 31.6 | 10.3 |0.3
i A& 13 1.4 0.9 4.8 oy 189 | 79 j03
- ——— S S —| |V F U
=1 N 6.3 | 0.1 18.6 2.1
s | K 5 ‘3 84 1.0
1 —
i | Ko | 51

*ORETAIREHRE. W, W TTEAL R CBENRE" (1977,2)12000R 1 BUARER 6, 2N
HERERPHER “SHTRRKELBISHEE (1978,8)  f#: ﬁm?ﬁwmmm&mﬂmwmﬁ’ BE B
THEBEKEXFERBAENTEHRT7),

=, &% A

1. NERRNHeMASHRER KB, ColyRKRSKBRAEZEFNS, HCu.Pb,
Cd, ZnfyWllRHILKRE K. BRI I DK, MERKBREML, KEHIZa>Cd>
Cu>As>Hg>Cr>Pb,

2. KBEMDMERFESEAREGESBARBRLRERS, EHRZ, 8 & & Pb
PO EE, R M, BB RN P, CABREIENEE, EH)F mENM
MR e, ZofiCulE B3k NR S, S mE, HRES. '

3. UM, RBEAULFGE &8 E X E AR A RUHRE 1S B ST R

4. JLFPERN B RN BRI EDRR, BEEEREENRDKE, HEA R
Iy B KM o

5. HEAREZHET, LHEESRLBANASMERG Ok, BRE&E. MR, DTPA) #
BB S5EYRIWRZAZEMX, BEBFMRET, SNZENFAERX, HELGREAR
o
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6. WEBMAEERE RRERNERESEYRERGREXETE By Pb M
CAANH OACH B3 W 3o CubDTPABNE. Zoi LA R BN R BB AME, MUP
ERER TR R — SR BGH.

7. FWPRERGRRANSE WA Y K % kE, Cr WK, KELCr(1) XF
Cr(I)o ARBHCIAR R A /MER K, CdC1,>CdSO, >Cd0>CdCO,>CdS,

8. XTHHIME. M. M. bR, 2MEAE, KB LIRELROREE, HEKE
BREENHEB. EKXNKER: BE, RESEE>EE>2MH.,

$ £ X MW

2% 1982 THREBERSEY. EDESFEEREDEMLT, 6 (2): 131141,

Andersson, A. K. et al. 1974 Influence of lime and soil pH on cadmium availability to plant, 4mbio. 3:
198—200.

Andersson, A, K. et al., 1976 Influence on the levels of heavy metels in soil and plant from sewage sludge
as fertiliser, Swed, J. Agric. Res. 6: 151—159.

Bingham, F. T. 1975 Growth and cadmium accumulation of plants grown on a soil treated with a
cadmiumenriched sewager sludge. J. Environ. Qual. 4: 207—211.

Bingham, F. T.: 1976a Cadmium availability to rice in sludge-amended soil Under “flood’" culture. Soilsci.
Soc. Proc. 40: 7T15-719.

Bingham, F. T. 1976b Yield and cadmium accumulation of forage specis in relation to cadmium content
of sludge-amended soil. J. Environ Qual. 5: 57—60.

Coker, E. G., 1971 Utilisation of sludge in agriculture, Fourth public health conference, Loughborugh
University of Technology.

Fribery, L. et al. 1974 Cadmium in the Environment, Chemical Rubber Co. Press, Cleveland Ohio.

Gupata, S. K. et al.- 1975 Partitioning of trace metals in selective chemical fraction of nearshore sediments,
Environ. Lert. 10: 129—158,

Haghir, F.+ 1974 Cadmium uptake by plants. J. Environ. Qual. 2: 93—96.

Haghir, F. 1974 Plant uptake of ‘cadmium as influenced by cation exchange ' ¢apacity, organic matter,
zince, and soil lemperature. J. Environ. Qual 3: 180--183. .

Iwai, 1. et al., 1975 Factors affecting cadmium uptake by ‘the ¢orn plant Soil Sei Plant Nutr. 21: 37—46.

John, M. K. et al. 1972b Factors affecting plant uptake and phytotoxxcxty of cadm;um added to soil. En-
viron, Sci. Tech. 6: 1005—1008.

Jones, M. K., 1973 Cadmium content of soybeans grown in sewage-sludge amended soil. J. Environ,
Oual, 2: 351353, .

Kelling, K. A. et al. 1977 A field study of the agrlcultural use of sewage 3. Eﬁ'ect on uptake and extra-
ctability of sludge-borne metals. J. Environ. Oual. 6: 352—358.

Lagerwerff, J. V. et al. 1972 Micronutrients in agnculture Soil Sci. Soc. Am. Inc. Madison Wisconsin.
p. 593.

Lagerwerff, J. V. et al.- 1977 Uptake of cadmlum lead, and zinc by radish from soil and air. J. Soil Sci,
111: 129—133.

. Lewis, G. P. et al. 1969 Association between elevated hepatic and/or emphysema. Lancet. 11: 1330—

1333, i

Lindsay, W. L. 1972 Zinc in soil and plant nutrition. Adv Agron 24: 147—186,

Lisk, D., 1972 Trace metals in soils, plants, and animals. Adv. Agron. 24: 367325,

Mahler, R. J.« 1978 Cadmium enriched sewage sludge application to acid and calcareous soils: effect on
yield and cadmium uptake by lettuce and chard. J. Environ. Qual. 7 (2): 274.

Melaren, R. G. et al. 1973 Studles on soil copper 1. The fractionation of copper in so:ls J. Soil. Sci.
24: 172181, . ' o nrens, .

Nandi, M. et al. 1969'{Cadmmm content of cigarettes. Lancet. 11 1329—1330

Page, A.L.etal. 1972 Cadmium absorption and growth of various piant species’ as mﬂuence by solution
cadmium concentration. J. Environ. Qual. 1: 288—291.": i



286 Y SRR #® {5 # 3

-: Page, A. L.et al.. 1973 :Cadmium residues in the environment. Res. Rev. 48: 1—44.

_ Page, A. L. . 1974 Fate and effects of trace elemeqts in sewage sludge when applied to agricultural lands,
' A ‘Literature review study, Rep No. 'EPA. 670/2-74-005, Environ.Prot.. Agency, Cincinnati, Ohio, p.
97. -

Richmond Bartlett, er al. 1979 Bshavior of chromium in soil,VIII. Oxidation., J. Environ Qual. 8: (1):
31—3s5. : S o

Schroeder, H. A. et al.- . 1963 Cadmium: Uptake by vegetables from superphosphate in soil. Science 140:
819—820.

Schroeder, H. A. 1965 Cadmium as a factor in hypertension. J. Chronic Dis. 18: 647—656.

Sidle, R. C. ef al., 1976 Heavy metals application and plant uptake in a land disposal system for waste
water. J. Environ. Qual. 5: 97—102.

Silviera, D. J. et al. 1977 Extractability of copper, zinc, cadmium, and lead in soil incubated with sweage
sludge. J. Environ. Qual. 1: 47--51,

Street, J. J. et al. 1977 Solubility and plant uptake of cadmium in soil and amended with cadmium and
sewage sludge. J. Environ, Qual. 6: 72-—77.

Street, J. J. et al. 1978 Influence of pH,phosphorus, cadmium, sewage sludge, and incubation time on the
solubility and plant uptake of cadmium. J. Environ. Qual. 7 (2): 286—290.

Symeonides, C. et al., 1977 The assessment of plant available cadmium in soils. J. Environ. Qual. 6: 120-—
123.

Tsuchiya, K., 1969 Causation of ouch-ouch disease. Part I. Nature of the disease. Keio J. Med. 18:
181—194,

Turper, M. A.- 1973 Effect of cadmium treatment on cadmium and zince uptake by vegetable species.
J. Environ. Qual. 1: 118—11y.

Williams, J. H. 1971 Molybdenum deficiency, ministry of agriculture, fisheries and food, technical food,
Technical Bulletin No. 21, H. M. S. O.

REFZH 1971 BBEEAF IV 20REICHOLVCARLIEER ESHEESSE. 17: 169,

UPTAKE RATE OF HEAVY METALS BY PLANT
WITH RESPECT TO THEIR CONTENT AND FORM
IN SOIL IN THE EAST SUBURBS BELJING

Xia ZENGLU Mu ConGRU LI SENZHAO MENG WEIQl: SHEN RUIZHEN,
He RuUIZHEN

(Institute of Geography. Academia Sinica)

The uptake rate of Hg and As of rice is greater than that of wheat. -But the aptake
rate of Cu, Pb, Zn and Cd of rice is lower than that of wheat, and their order is: Zn>
Cd>Cu>As>Hg>Cr>Pb.

The sequence of some heavy metals contained in various organs of rice and wheat is
as follows: roots™>stems leaves>>grains. The amount in vegetables also varies with di-
fferent kinds of vegetable. Pb is obstructed in roots, and is difficult to be transported into
stems, leéves and grains. It is easy for Cd to be. absorbed into roots, but it is difficult
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to be tranported into stems and leaves. It is easy for Zn and Cu to enter roots, stems
"and leaves. ' ' '

The uptake of heavy metals in various organs of wheat, rice and vegetables decreases
with content of heavy metals increasing in soil.

Under the simulated pot—culture, there is a positive correlation between extractable
content and total content of heayy metals in soil, but there is no correlation between
them in the field. " B

Under the field condition, the amount of Pb and Cd extracted with NH,OAC in soil are
approximate to that in plant. The amount of Cu extracted with DTPA is more approxi-
mate to that in plant, and the amount of Zn extracted with various extractants is very low.

The uptake rate in plant is affectedby by various valence forms of element. The
uptake rate of Cd and Cr in rice was as following order: CdCl,>>CdSO, >CdO>CdCO, >
CdS: Cr (V)>Cr (I). '

Order of heavy metals content to wheat and rice in different regions is as follows:
Hunan, Chengdu>Shenyang >Bijing™>>Lanzhou.
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