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MEGETIRASN FNGRMNESRED, KRBT AEDREA TG, H—R5
HERNANBHSEWHLR FISHNWRES HANTB ST, KETHH4
WEALHMDEERVRRE DHDT BRANAGRROXRE AR, Hhbil
HELTRMARER, FHi, THATEFROPREAREFENZR L BHENERER
HEENERE. H—0H, LRFREAROTIERG LR L5 RREAR
WAEHFRPHERNE, BN —RERA RIUFTERA D B H08 IR, R
BWABZ B RGEOWI o Kk, HARIEA L P ED TR E— N aREE,
A G AR RFER S H LR RS SOTH. KRS AEEAAFTHEN LR
R , 75 K AR o B R BR B R AT, IR B T B F A+ b B R, i
TRERHEE B R0 X LB AR RO BT R U A ah i R R B, AXIREBEEE
WP RERRFINR, & D IEF A BT IR TR A E—itid,.
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5BE#"RRNESNERBETR, DERRBEGEIT DRRERER TS R
R, AT AR S AR " 2 AT — AR ERATRE, WD HRERERRD,
RURRET MR BIRFERS £, Plint B SRBMORE, EIk/ g
25, T 50 ERARH TH2 AN I RRELSNIEERY, TEAIE 40 £X
SRR B 3L, AR A K Y L MBS S RERELERS THEYW, WILELER
MERFRS, ER A RE"OHR, AL KENEMERRANAR. HAREE
WERN. ERXTERE—THN ARE"AAERERFR WERE, WAAENE
 EATHRAROEMERR, UEBFETRRRE 5ARE" 2 AN — AR
BEESTMEHASNER. AN, LMERERE B S0 AL ERAR KERASE
REPREVZHANFRE, TRELEBKTES, 5 ESLnTSBR™, g
BEARBRERAEEL b ARREFEL, BTRRZ SRR TRAEENHRORE. B
TIRFSILE MR A T PR L2 AT 0 R AR, AT DMRE A RN L5 R e
PERTRERE B

BN LM A R NEMP AR £ BEER L, WREHANKHTRE
HEFRENTIR, MXEIENREM T HFEARNEEREK, B, MEwHLE
A R KRS RENIF R, (LA B EYE R KIETARFR Cd MLEfA
BRARY, T AERETEARS, TASEXANEE. HRMEEEEREIRKE
ey Cd™ R, Cd* ZRFLL g MR BB B R A R B FE L RS Cd
m:wmznwm' Bes BEE,IERIMBIAY Cd Rt Cd X ABRERAMTXR:

alogCdl* = pCdiy = blog Cdlly (n

W BN Y LB pCd EE—ERER, Cd* fEX LIMATRHE, 3 ETH Freun-
dlich BWSERRET. A¥e Hs HIREEHENHRERG T LHOSHE R
- BRYY Cd* BENRIEN. FBRX (1) +4EWHE LM Cd RgyRik Cd
HRERERE—E, TLENEESE T SR SRR TREEENRES —; AX
—FBETFRAT LN Cd FlM Cd ZHMXR, REEEF PN BEER"RTS
BRI, TES RN MR A BT Ry TRELTBE" TR L EREEY, T
EUNHAROHRER D, BT XEEBHS . EHHL. ELRBEREBSTHR
LINERRA R, AT SR ARBHIT IR EE BNEESsRCERE"), BRHR
M IRRIK R B A TR BRI I BB I L o

=, FEHERRE

L RS EARRER. BAMURENSHLTFEREN ERE", RBERGETHNS
R E GO, ZEEERKBENE LM, 5 LELUKBYRRERRTR
BHRAENS RED, F—1 0,88 Cd KB LR RN BRI 2% BE E SRR
Sk Cd A RN iR IE | FrR, ERPNEUA—ERBR.FA—T SR ReN L
MCd MERERAREN ZHERBEK, ERRMHEE 51—66%, HIREE 3.2—4.6 fF
(F% 2)o XUeE R R, BREBH T RN L5 Ry AR HT K2R, WA TR
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®1 ESVNPHAR Cd ERIIBTAMR (me/ke)

Table 1 Variation of Cd content in brown rice under continuous observation

pERL :g53: | a4 M 3318 |
Lime concretion Yellow-brown Red soil Latosol
WA Cd black soil earth
Cd added (mg/kg) S8 (Year)
83 85 86 83 85 86 83 85 86 83 85 86
0 0.02 | 0.06 | 0.03 | 0.02 | 0.03 | 0.02 | 0.02 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03
5 0.56 [ 0.80 | 06.73 | 0.74 [ 1.09 | 0.49 | 0.79 | 1.84 | 0.51 | 0.21 | 0.77 | 0.59
10 0.80 | 1.65 | 0.77 | 0.88 | 1.69 | 2.56 | 1.21 | 2.23 | 1.00 | 0.94 | 2.31 | 1.14
20 ’ 1.64 | 2.03 ] 1.18 1 1.92 [ 2.90 | 1.59 | 2.55 | 3.43 | 1.74 | 1.29 | 3.44 ‘1.87

®2 LUKEBBRBHEERMP LR Cd BB (ke/ba)*
Table 2 Variation of Cd LCSP without input of other Cd sources and output of Cd in
soil under continuous observation (Cd content of brown rice as the index)

£ B PRt Bl 1R | Fe4L il
Lime concretion Yellow-brown Red soil Latosol

Year black soil earth

1983 8.4 6.6 5.7. 11.0

1985 2.4 2.7 1.7 3.4

1986 3.6 8.8 7.8 4.7

Fts 4.843.2 6.043.1 5.143.1 6.414.1

cv% 66 51 61 63

* BB Cd D4R 0.4mg/kg,
B3 LHTNBLHABEYR(SR B EAGRIES S TM SN, IR % 100% )

Table 3 Effect of various inorganic As compounds on the biomass of rice
(fresh weight, control = 100%)

B it 9 {&m%ﬁfdg:ig/ks)
As compound

0 40 100
BaES S — 4 Na,HAsO,.H,0 100 37.0 19.6
BEILBE AsS, 100 54.6 54.6
P Ca,(A00,),-14H,0 100 47.6 16.4
B4R AlAsO,.2H,0 100 17.4 —
BAfte: FeA:O,-2H,0 100 55.7 22.6

XJEO

2. ERASYNRBRET —ENRMRE. SRt RPRMARLNRLS I, &
FREAGYASEFNEFNE LI EERANAR, e €L 8hnasiti
FERESRN AR —#H. ARERMLESYHNRREAY, ¥EkdaSHEE
BRTHRE, NERYHRL, B THEANSBEETHOAR, BEOAREER X
3 FARAILATENML AR KBENBROEM, HRTR, THOEW, HEnBRRD
BO N FFEE 8L T 40 mg/ kg Wi X PR SE > B S — 4> BB 45> WAL b < R s T 2E 4%
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B4 KEMNBHBRBE(R) "
Table 4 Absorption rate of As by wetland rice (%)

|

BmetikE (mg/kg)

A
As added
As compound
8 20 40 80 160 SE#) (Average)
BEMR4E Cay(AsO,), 15.9 | 20.0 | 28.8 | 34.9 | 20.3 24.0
. SREZB ALO, 13.4 17.0 | 19.3 | 21.5 6.4 15.5
Y FeAsO, 13.5 9.9 6.1 8.6 6.8 9.0
Bl 4y Na,AsO, 4.0 5.1 4.8 5.0 3.7 4.5
phl e AlAsO, 9.4 8.8 9.8 8.7 13.3 10.0

B RFE(%)=(KERBAR/L AR M AE) X100
© {m 100mg/ kg B, B3 B 4ESN R G 0 BRER 45 > BIBR S — 9> WRER B > AL BB T,
RGBS 1RIR R B IS 7o B, R AW E REIK. mBEMEMRK EER, AR
AT B SWAIRI R B R —BE(R )W, 7RGt R IR B 3t B P, 2L Wil 36 S 358 AU N P 2
BRESSHA-H>HRESHBRESHEN. SR MERTEFERHTERS
RN, BERCONARTEERANER. FUL,ROEHNTEREIE S, RAG LR
BB AP RN , RERFA RV AW ZANEROEARITBIE, HR— 1 BER
ag:sla LM
LRTEAFRRAE  ENNARENGENSRYNRRE R, AEERR S,
ESMBTRSRERD L, KESHEHEBTRANSRNEAT . HBAT
ERRFEBHARETHRAENEER", REFELEITHRENKRE, OB EEEY
‘SRR, FUARHTFLRESKENREERK. XREATRM"BHATREER
B, TEZANERSRAUHENY, FmkEEKTHE (Ymg/plant) MFEMNT
% (Pb,Cd,Cu,Zn,Ni) & (mg/kg) ZRIKEL TEIAFEY:
Y =51.3— 0.011(Pb) — 1.183(Cd)
— 0.687(Cu) — 0.205(Zn) + 0.084(Ni) )
R = 0.83(0.05 > p > 0.01), 5& 2) ZH,EREKRHFT, RHPFEEESRTEYP
B Ni M E&BETHERY. XFLESR,LL Cd %P, KBEKF CINARS
THPEMESETE 1(mg/kg) BIXFRN%:
[Cd] = 0.037 — 0.010(Pb) + 9.45(Cd) — 0.034(Cu)
4+ 0.011(Zn) — 0.115(Ni) 3)
R' = 0.962(p < 0.01), HB)EH, X —TENSRR T T LEE LHTHE MR
Bl , B RATEOE W, (EER5tiXes Fwn, H oS FR A =& o Kikig
EEENSAMUN, HRARHEC, KBEKTYE (Y, %; MEX100%) 5HbEM
TEBFHE [((=2C", C; HFEMPEBRTENRE, mMs %%t ENRALLON
9’&%7@ (’l - 16):
Y = 86.12 — 21.081 r == —0.640* (4)
HBWEH, ERR&HTHYTHEMETFHEOMMTRD . WARBEEEHOH
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RERY,Ba-K (Y, 7Z/&) 5Hi#PATE (Pb,Cd,Cu,Zn) DTPA HREE
FrHEIBHOXRN:

Y = 6388 — 23851  r = —0.742° (5)
FTEROGERHA,BABREXK ERS"FEHENAEXYE, EFREHT, MEETH
Ay, = /A D T8, LI B 1RIRET A BN L AE B o RN EW.

MERILENABEEER, X Cd PRKARK GRREGTEES % ) 581
& I, (X&), 1, (23 DTPA #B0). I, (FBE), I, (X)X ADBH(a=120):;

Y = —1.35 4+ 0.60/, r=0.471* (6)
Y = —2.09 + 1.81/, r = 0.852%* ¢))
Y = —3.890 + 1.251, - = 0.862%* (8)
Y = —3.17 4+ 2541,  r=0.954%* (9

FRA)—(DFHA, Cd R +IBFHRHEMILECRNOER, ARNMRGIE
SRR IR R E LR B B AH X — o

W, “FRFR"MEIE

RIEEHNUSEEN S TR BN TR ETHREN EARE"RYZAER",
PLbPEN 5 K BREAR . S RENEA RSN L S BRAR LA ASNSZREN, LA TF
UBE,FEUNETHERARNIAEER. BEAMN“RUARRAY“THAR", LG A
ROFRFTEEA LR FALEREN, E— M EERARTNRE, RIVEEE
BRI RLSR, RHE TR IES&:

LHREBR=%UAExC"/2C" (10)
A C, AFRATRKARFEFRBOE—TEN " EZWEFE", » HZTEROELE,
€, %L1 Cu,Pb.Zn.Cd.Co.Ni SEELEBKRE, TItED, HFREMNEFKRER
—AME B EREAEE, RIEERPRAT T HEW:

1 EAYR AR, %A Cu.Pb.Zn.Cd Ni,Co U RERKE, RuTH
B Pb B RUEF SR 586mg/kg, SAitH, £ Pb W“LHERSR"X 206
mg/kg, AXAGRSBITENSRENYTHAR

2. B R AAR B RN, DR et b ot R AR E 4 S f B Lk R
BIREN TR KB X EEE DT RS R Zn351,Pb 1190,Cd 116mg/kg, HHE
AWM 30 Mt BEJE, DLt &Y 2250000kg/ha i+ E 20em &), W LHPE/EFRM
Zn4.2,Pb15.9,Cd 1.5mg/kgo, Xk, THEKBE—FELREN Pb THIERS R
2200mg/kg; B im M X5 B+4, Pb WIRREEY 176mg/kgo

. & H#

LR, T MARERZESHEENEN,RESRNY, JEARECE L 0K
W RS SREE . FARENR A EB T45 RS, MERANRE, ZEERX
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WA, Rt iR, T AR RRR— M ENE, R — M EEE, A TRE
HERNREE. TAXRARARRE—TAZELE, BN ESBRNAAERES, B
NAEVNABHLERNPGRED, TN TR HERARBANER R mEEmE
EMEENTR, FEBE " PH—ERE, B HLFIARAZ T, ARBREFERE"
5'BRTHOXR, LREH T ATRT BRI ROER.
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DISCUSSION ABOUT LOADING CAPACITY OF SOIL
FOR POLLUTANTS

Chen Huaiman and Zheng Chunrong
(Instizuse of Soil Science, Academia Sinica, Nanjing 210008)

Summary

Current situation and prospect of the studies on the loading capacity of soil for poltutants
(LCSP) are briefly introduced in this paper. The values of LCSP which are based at present on
the “black box” theoretics or take the “total amount” and “availability” as starting points are
reviewed. The main problems existing in the present studies are described as follows. (1) there
is a lack of long-term experimental results. Tests with wetland rice as an index for four years
in succession showed that the significant difference of the LCSP value among the years appeared
in the same soil. The coefficient of variability reached 51—66% and the highest value was 3.2—
4.6 times as much as the lowest one. Ther=fore the reliable values of LCSP should be acquired from
the long-term experiment in a fixed region, and the lowest value is the appropriate one. (2) There
is certain limitation in the choosing of chemical compounds. For instance, the marked diffecences
were found in the yield decrement and the amount of As absorbed by rice plant at the same con-
centration of As added with various compounds. So, the choice of appropriate chemical com-
pounds, or the amendment of difference among the compounds used, remains to be further studi-
ed. (3) The experiments of combination pollution of heavy metals are scarce. For example, the ex-
periments of combination pollution of Pb, Cd, Cu, Zn and Ni showed that the value calculated
from single element was only an “apparent value” or “apparent LCSP (ALCSP)” and should be
amended to the “practical LCSP (PLCSP)” with the following empirical amendment equation:

PLCSP = ALCSP xC/*/>CY*

were C,, n and C; are the “apparent critical level” calculated with the test of single element,
the oxidation number of the element and the concentration of Cu, Pb, Zn, Cd, Co and Ni in soil,
respectively. The choice of the heavy metal concentration in the equation is well worth studying
although a method is recommened in the present paper. The LCSP is not considered as a “fixed
value” but a “range value”, and a continuous study is needful on this theoretical and practical
problem.

Key words Soil pollution, Pollutant loadings



