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ABLRTRERNRE THHRE, SR 3 A ZUTRAREM cd: 0,1,3,5,10, 30, 60, 100,
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4 RS 3R B SRE RN R s R 319

2000,3000, 4000 pom (BFH/AT1). REER,

ENEBE-REEE =K, KBSBEPRIE,ZTREDITEINEE tEEM,

(=) XBEFE ARELAZLSHEI AT LB MNEEIE R DM SR TR % &
KBELARXAEREETIAE, TRERHERME LN, HE T BNLeEnERYE, H%EiTE
ES5LWTIRERE Cd, As (FLFE)R Pb (IR )IREEMIMEE .

TR AR cd, Pb sk Cd, b SERARTFRESEEEITRE; LHETRRE A ik
As SERANEEMAY EAKETFIEI T AE,

(2) MPEHVEHVESZE HATHBEDT-ZmBasieiEsiE™, 28¢C ER3I XK,
BT BARK SR HLE", 28CHEK 10 X, WHEITBABBEAWIIREFE™, 28Cli5kF
4 Ko F Stephonson BE3%EEUIFERRLNIE WHYEL MBI MM VL MER, 28CHEdR 14 Ko BARK
JEAFE T, EREAEEREDELLITER "RE, THESRKBERGK LN 1:1) i,
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(=) MEM Cd, As, Pb WMV

EHIRIREE M E AN, SR KSR Cd, As, Pb 5, T IE & B E., ME.
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R, BXFAEXRHREFNEE (P <0.01) K¥E, Pb EHERKZEREEMRX, XkIA
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Maliszewska® ™! 5T 1972—1985 4, ¥ E/E7E 6 X EPMNAH . 8.4, B, RE
MEBRN LR AEDEWMOARRE, BERKELBEDPRAEDBREBESRNEBRER
BE AERBBHE,

ATHAREBIRET Cd, As, Pb ¥ T = KB EMBRR B AEH TN, FKH
ETERNRE—HALEENBHERBERE, RE P <5% RN “EEREK R T MW
SIVREHEE,MREREHGE2), (1) EERBORELE: Pb XAE} 3000—4000
ppm; Cd X EE BRE AE. L EXN<S ppm., BEXRREE 30 ppo R E B %
R AsHBREHRERERN . (2) BEMHAGREEE: AsHREE. MIE,. W
{e. B2 20—200 ppm; Cd XK. HEX% 100—200 ppm, X HELES 10—200 ppm;
Pb X} IR B WE{LEE% 1000—4000 ppm; As, Cd, Pb M HEEHAZ B EME, (3) W
REENMHRNE T (Probit) AE5E&EBKENBNXAME, RWKRH EDy A
—— eI, MR % Cd, As, Pb 435124 71.1,15.0,999.0 ppm; 4HE* Cd, As
43512 26.9,14.9 ppm, T, EDs, fB24: As < Cd < Pb, R, ZuEX R EHIF
3. As > Cd > Pb,

(=) Cd, As #1Pb WEAMENXFE T, THOBE

SLRAKEE (A1), HIN Cd, As, Pb BB TIE T, BEHE 0 # &
Wi, ¥ 13isin Cd > 3ppm, As > 30ppm, Pb > 500ppm I, BB GEIRAIM K, R
JBEMERL T8, BoR i FHERME RN Ts RAEENFL.

BRI AR, T, XXES Cd, As, Pb REHNBZRFGEAMENRX (K 3), X
R 7= —0.929——0.968,P < 0.01, BRT B Ty RCERIE +IME SRS R BN
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Table 1 Effect of metal added to soil on the count of microbial population
EHPHECEAETL) ECECON
Bmé&mk®e - Average of count of population Ratio of inhibition
(10*%cell/g. dry soil)
(ppm)
Concentration
B BURE i)} 15804 x| e | mm
of metal added Fungi Actino- |Bacterium | Nitrifier Fungi Actino- Bacterium
mycete mycete
200 2.67 5.33 3500 0 23.5 73.7
100 4.33 8.33 4500 0 42.3 66.2
60 4.00 34.3 10000 1] 71.1 25.0
30 2.33 -51.3 25000 0
10 4.00 56 .6 25000 0
5 2.43 53.3 63000 9
cd 3 6.00 106.7 11000 40 17.5
1 7.00 30.0 10000 450 25.0
0 2.30 28.0 13333 4
r —0.262 —0.628 —0.445
P >0.1 >0.05 >0.1
200 5.00 33.0 11000 0 93.7 82.0
100 4.00 66.7 15000 0 20.0 87.2 75.4
60 4.30 46.7 15000 0 14.0 91.0 75.4
40 5.70 40.0 20000 0 9.3 67.2
30 5.00 133.0 10000 0 74.4 83.6
As 20 3.70 200.0 20000 ¢ 26.0 61.5 67.2
10 9.00 330.0 50000 4 36.5 18.8
[} 5.00 520.0 61000 4
r -0.259 —0.625 | —0.568 *
P >0.1 >0.05 >0.1
4000 2.13 3.3 4270 0 82.6
3000 0.20 5.0 4400 0 53.5 73.7
2000 0.10 7.3 1370 0 76.7 61.6
1000 0.40 4.7 1530 0 6.98 75.3
700 0.13 10.3 770 9000 69.8 45.8
Pb 500 0.17 9.3 330 25000 60.5 51.1 50.7
250 0.20 4.7 300 4000 53.5 75.3 55.2
0 0.43 19 670 150000
4 —0.367 ~0.5% 0.936
P >0.1 >0.1 <0.01
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Table 2 Concentration range of the effect of metals added to soils on microbes"

BERMRED DHEMEIRED
Concentration of obvious Concentration of obvious
BEYAR stimulation inbibition £D,,
Kinds of
microbes (ppm)
Ccd As Pb cd As Pb Cd As Pb
R H 1-3 xE x x x xE - . - -
ivezA- <) 3—30 T b ¥ 100—200 20—200 (1000 —4000] 71.1 15.0 999 _Q
m O 5 x 3000—4000 | 100200 20— 200 x 26.9 14.9 —
Wi |15 T T 10—200 | 20—200 {1000—4000

1) R EAM: Cd,As % 0~200 ppm, Pb 3§ 0-—4000 ppm,
) BEKF: P<5%.

A, HEHLL Te REEHE LM Cd, As, Pb IERABRY THM,

28 Cd, As, Pb ISHEOAH LHAEMRIEET T B EEWTHES, + 9
A4EEHE Cd, As, Pb REHS T BELE
BRERE (C4) HAE (as, Pb) ffX
(%4), BXEM r=—0612—0.718, |
P <00lo B8R, AEEANEEARERR ool
Rk R, . S

RREHE 4 T, SRR EHT ™
WS REES T BROCERLE B ) o
FART BREERSHEERX LRPFRE g 2 eof
TERSBRERE, ZBRELHTRR o
SERRERBAET, 45 T, BRRER %

X, BAFARU T RARRELRESE o

100}

BREE, Fa

(2 BT ERXERELREEM 3 o
Cd, As,Pb 5 SR Aof

LT ERREENEE e o L\
WS, fEXLMESE Cd, As, Pb 15 3 B e o

B—REE AR, EAERLFN Cd, \ B 1

As, Pb SHESEBIEEE, HEZTIRE oy | then & oot st o oo e

BERENEEE, WD FRABER, BN luminescence of the strain Iy ( potted

BEXEREN,RE T ARE(EL & paddv -2il)

3.4), B BEL T EREENLMESE Cd, As, Pb fy— M= B4 8,
FARABER AT “ R IEIE %" (BUR B 100% 5, LD,) FI“R BB ET " (IR X

B 80% R LDy) “ABBWEAHET Cd, As, Pb AR A 08, BUAKIS R & 6B o
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Table 3 Interrelation between the luminescence of strain Ty and the concentration
of metal added to soils (potted paddy soil)

b afE 3 7
g ! P Regress equation
cd 9 ~0.963 <0.01 Yeq = 301.36 — 3.11X7y,
As 8 T ~0.929 <0.01 Ya, =190.30 — 1.80Xr,
Pb 8 —0.98 <0.01 Ypy = 4098.08 — 37.81Xry,

T4 T RARSTIRATRESMRE BHBXECKH)

Table 4 Interrelation between the luminescence of strain T, and the concentration
of extractable metal* (field soil)

5 y B . KX
Region of pollution Region of background
E@RYE BAXE
n r P Regress equation n r P Regress equation
Cd 48 —0.718 <0.01 Yc4=2.35—0.019Xr, 28 —0.367 >0.05 L&Y
As 44 —0.612 <0.01 Y,,=19.07 —0.065Xy, 28 0.275 >0.1 TLT®YX
Pb 20 —0.604 <0.01 Yp,=80.58 — 0.82Xy, 18 0.244 >0.1 FE&EN

* Cd 0.1 MNaNO,, As J§ 1N HCl, Pb f§ 0.5N HAc R,

2T, AR ARXERELHEMEERFKE  ME1EH, T, REE0% M
100% = AR BB R A T EF N Cd, As, Pb s RIRBE I 5o

%5 RBNSMeOEEMRE

Table 5 Critical concentration of metal added to soils

WREXE (T,
R = 419 -
Metal added to soils Critica luminescence
(ppm) 80% 1009
cd 30 3
As 40 30
Pb 850 500

L. Ty RRAEEN 100%5RE% A RIBCERL® M N 100%,
2. Ui mB e ReFRAENL e RE RE-TTAUMRI I N BERER SR,

HEAL, LTIEREZAEREN T HENERERE, SHRIBZREMESH(E
k4 BEBAHTERE BAEREIRBKBEARY 10%) FrEn 1 8iEne Bk 7 &8
H,fE&EXN Cd: 1—3 ppm; As 2§ 40 ppm; Pb 24 500—700 ppm, XZHA, AT KR X
REEHBENTIRENEBEREKETIREXNSZNE,

LTHRERALEMAUS R EEEAERESBEERRENSRTEYE &
DI LRI Ts BEls RE R 100% fSAF 4 il X & EH G2, U a Hlls 2K
TRV RELBENERRENER, HTARIBESXBLIEREA-BXWE M £
g, ALRERRRBIWTIBEFEXBRERTAKEH, RRELHMERERE F R
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B Cd &, Yea=2.35—0.019Xr,, X, =100, 0] Ycs = 0.45 ppm, ULEIY 0.1
M NaNO, =[#H Cd fUls RIRE, MEMRTRENGHRIX 1 0.1 M NaNO, "[H#H
Cd SE#)REE 0.78 ppm (n=39) , BE T HRXFEHRE 0.0042 ppm (n=29), HMEH
A BT B, FFHRIX 138 0.1 M NaNO, w[32E Cd py A B = H#iE 29 0.45 ppm,

Bt As TS, Ya =9.07 — 0.065Xr,, Xy, =100, 0 Y, = 2.57 ppmo WLEI% LN
HCl ®[2E As OGN, WERTRERBHRKX L8 1 N HCl w42 E As SB35
3.18 ppm (n = 44), BT HRXFHRE 0.62 ppm (n=30), LA, FHRX L 1 N HC
TR As BB A B BT 24 2.57 — 0.62 = 1.95 ppm,

ZT Pb, hT LR E Pb REX BN Pb 554X, 3F Cd, Cu, Zn {5HIH
EAERK, FULEEN T, RAENEANTEEDTENSEE N, HibAfkFE:R
KRBT RN Py RBAAHBEN T IBRRRERMNEL P —mR (LEAT R IR
Pb) OIS R o
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MICROBIAL EFFECTS OF CADMIUM, ARSENIC AND LEAD
IN SOIL AND THEIR CRITICAL VALUE -

Gu Zonglian, Xie Siqin, Wu Liusong, Zhou Dezhi,
Sun Hanzhong and Li Xunguang

(Instisute of Soil Science, Academia Simica, Nanjing)

Xu Jun, Gu Shuhua

(Instituze of Environmensal Protection, Humang Province)

Summary

The effects of Cd, As and Pb added to paddy soil on microbes in soils were assaved in
pot experiment. Values of EDso fungi, actinomycetes, bacteria and nitrifiers were estimated. The
texicity of the three elements on microorganisms in soils tested is in the order of As>Cd>Pb.

In pot experiment, the luminescence of Photooacterium phosphoreum spp. Ta showed strongly
negative relation to the concentration of the three elements. In field investigation, it is also
strongly negatively related to the concentration of Cd, but moderately related to that of As and
Pb.

It was defined by pot experiment that luminescence*“100%” and ‘“80%" of the strain Ts
could be regarded as critical luminescence of two grades, and so the critical concentrations of
metals added to the potwted paddy soil corresponded with it was estimated.



