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Table 1 Statistics of soils different in pH value in Kunshan County

pH B Bk B BR Bl
<55 17.50 1.45 10.84 6.67 9.06
55~6.0 20.00 7.25 14.46 11.11 13.39
6.0~6.5 40.00 28.99 43.37 20.00 32.28
6.5~70 20.00 20.29 18.07 20.00 19.69
7.0~75 0.00 26.09 6.02 17.78 13.78
>175 2.50 15.94 7.23 24.44 11.81
i 4.55~7.68 4.97~8.30 4.64 ~ 8.00 4.80 ~8.25 4.55~8.30

2.1.3 AR ) B2 SR A
AT, Bl RO 30.53 g/kg,  EALIX.
BARK. B, BMXAPREEKIXE 33.61,
31.44. 29.11 F126.7 g/kg, &-AH L 38RE S AP
HORGH A RN 2. PP E>40 g/kg 1)
FE b 5 RE A BB 11.42%; 30 ~ 40 g/kg 101 42.13%;
20 ~ 30 g/kg M7 38.19%; 10 ~ 20 g/kg M7 7.48%;
<10 g/kg 17 0.79%, HHUTURALS 520 9.67 g/kgo

2

W[ L2 KR S A BT B >20 grkg (ol BE S B
91.74%) o BMKA, Bl A HIEA PR S & L
1o X AR BRI B LT R 2 R T L SR T KR
12K, N E RUKRE e, BB AR
Gt B, WEAKRE L ER L. KL
FEAR A N IEEG  TIEACIN [a] AL T8 ISR AT A
TAHIATHUR I R B, AR5 A A 5 B Bt AL
WAHMT e LA HUE .

(7o)

Table 2 Statistics of soils different in organic matter content in Kunshan County

OM (g/kg) i B4k B AR il
OM>40 0.00 27.54 0.00 13.30 11.42
30<<OM <40 25.00 46.38 49.40 4222 4213
20<<OM <30 65.00 14.49 42.17 4222 38.19
10<OM <20 10.00 10.14 7.23 2.22 7.48
OM<10 0.00 1.45 1.20 0.00 0.79
S [ 15.64 ~37.86 9.67 ~ 50.62 9.84 ~37.21 12.56 ~ 44.23 9.67 ~ 50.62

2.1.4 -+ CEC H2 3l g, B H st
JZ 145 CEC V444 17.51 cmol/kg. Bk EF, Eilimh
AR 11 CEC 3 LA i 1, 251X () AR i AN 2 AR
Ko BRAXHELIE CEC A%, h 15.43 cmol/kg, [
X, BAbX. EF§IX CEC HKIUCH 17.47. 18.23 FiI
18.34 cmol/kg. CEC HAK T~ 10 cmol/kg [FFF i 7 i
EH 1.19%, hORAE D) 55 1) T35

2.2

2.2.1 BEHBEAFTHERATY M 9FES
JEotEaNR . HR L. HE LM RS R
W 4, HFEIH, Cd. Pb fl Hg 28 A /MEFIA
et >FHRE>HE > 9, Cr HEF AT
B4 >FPR > > O, A E 2 2 AR K
As FI Ni e e E>FR >R 1. Sl
+, MEZESEARMKA: Zn SEEINEF N FR L

>HE L >HE T S Cu AEE >R >
L+ >HF0+, MHEZE—ENZER. Cd Ml Hg
TESRTIEN AR REOK, FEM IR ZEE R, mReE
RORYS e RS

2.2.2 EEJE{EAFIX I AL D5 A il
KM ESE As. Cd + Cr « Cu. Pb. Ni. Hg. Zn
SRS 9N 8.15.0.20 87.73 34.27. 30.48. 31.08.
0.20. 105.93 mg/kg (% 5). WK 5 n[%1, Cr. Cu Fl
Ni A5 K/NHEF AN Bm > AR > BAb> i, He
A Cd Ao B > B AR > B pg > Bk, Pb #l Zn
RN N B AR > B > Bm > Bk, As 14
bR > R > EA>BAb. Cd fl Hg 765N hX
AR 57 RBOK, RS2 TR ZE0E R, nIRE AL R8RS 451
M, Cd BRI R R RAMX, 1 He
DRI E AR BACHIX o AN X 5 2 5
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3 CEC (%)
Table 3 Statistics of soils different in CEC in Kunshan county
CEC (cmol/kg) Fer Bt B E¥ I
CEC>20 20.00 15.94 18.07 222 14.96
15<<CEC<20 80.00 82.61 73.49 66.67 75.98
10<CEC<15 0.00 1.45 6.02 28.89 7.87
CEC<10 0.00 0.00 2.42 222 1.19
15.14 ~21.57 14.78 ~23.54 9.75 ~22.56 9.69 ~22.12 9.69 ~ 23.54
4 4
Table 4 Distribution of total heavy metals in four types of soils
R Soit] gE| As Cd Cr Cu Pb Ni Hg Zn
TR+ FHIME (mg/ke) 8.07 0.25 84.46 34.45 31.86 30.67 0.22 107.45
A H (mg/kg) 7.85 0.12 83.12 30.81 26.62 31.22 0.19 87.26
FruEZE (mg/ke) 121 0.86 459 3.70 3.87 1.96 0.36 8.93
A5 REL 0.15 3.44 0.05 0.11 0.12 0.06 1.68 0.08
KM (mg/ke) 12.90 5.74 174.07 94.20 102.34 38.24 0.58 608.40
/M (mg/kg) 5.90 0.02 51.09 18.63 22.06 19.38 0.01 13.38
Hiet THYME (mg/kg) 8.88 0.13 91.09 31.33 29.40 32.47 0.21 111.24
A% (mg/ke) 8.87 0.13 86.99 29.32 29.46 34.00 0.14 87.42
FrfE% (mg/kg) 1.41 0.20 3.72 2.68 1.96 1.93 0.43 6.85
A5 A 0.16 1.48 0.04 0.09 0.07 0.06 2.06 0.06
KA (mg/kg) 12.90 0.20 118.87 48.02 34.87 36.34 0.60 72.71
fe/MA (mg/kg) 5.76 0.08 77.00 24.61 24.17 27.58 0.05 207.90
L FHIME (mg/kg) 8.68 0.12 122.75 36.09 28.27 31.79 0.16 105.52
P EL (mg/kg) 7.84 0.11 88.12 32.29 25.71 31.20 0.15 88.86
Fr#EZE (mg/kg) 1.41 0.18 8.25 3.56 2.52 227 0.27 6.07
A5 RE 0.16 1.53 0.07 0.10 0.09 0.07 1.67 0.06
KM (mg/kg) 11.60 0.18 280.28 56.38 43.87 43.53 0.37 185.00
fe/ME (mg/kg) 6.20 0.08 66.64 24.19 21.43 22.67 0.09 65.04
L+ FIME/ (mg/kg) 7.82 0.12 76.29 34.23 29.13 30.90 0.17 96.62
A% (mg/kg) 7.63 0.11 72.07 33.62 28.64 3111 0.17 88.24
FrfEZE (mg/kg) 1.32 0.21 433 2.88 1.91 1.94 0.26 5.66
A5 A 0.17 1.68 0.06 0.08 0.07 0.06 1.54 0.06
KA (mg/kg) 13.25 0.23 134.55 53.98 37.74 38.24 0.30 173.60
s /ME (mg/kg) 6.00 0.08 52.33 23.49 22.40 22.40 0.09 61.33
ERGCERT Cu FI Pb A 2 B M, MM K FilE o &R
2.3 B EAG; Hg 25 18 CEC BHUE EAHK;

2.3.1 HEEFEGRESES TEREAERNCR X
6 st TIEFE S E LR RS TIREAE AR SR EL
FERED, b L], LHEh As &R pH {H 24K
WA, AL A OCHEA 2, 13 As. Hg
a5 EPEHR. &N SEEWREEML, Pb 4
HEEPUTS R RSN He A5 S mlig
N & 2R EG; HIEPHE P & &S Cdy Cr.

T IEBRCRIRLE 2 ~ 0.05 mm [)5 Hg 4> 5 B
Xy i IR R AR AE 0.05 ~ 0.002 mm (K5 As 4
S EAAESE; <0.002 mm [ FEEER S As &
A IR R,

S HL DR O B I S DY A AR ) K 3,
HFRL (<0.005 mm) &5 T4 As &t 2 (Al il
FMIEAR KR, MERL S EARIN 4 NMKFEL, 3
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Table 5 Distribution of total heavy metals in soils different in location

X3 TiH As cd Cr Cu Pb Ni Hg Zn
Ak SEHIE (mg/kg) 7.41 0.12 87.00 32.41 27.90 31.49 0.17 95.94
A (mg/kg) 7.54 0.10 82.89 29.30 26.30 32.14 0.16 86.27

FEZE (mg/kg) 0.99 0.20 5.44 3.08 222 2.00 0.31 5.84

A R AL 0.13 1.69 0.06 0.10 0.08 0.06 1.83 0.06
KAl (mg/kg) 9.67 0.23 217.23 55.08 43.87 38.24 0.55 207.90

B/ME (mg/kg) 5.76 0.06 52.33 19.95 21.43 22.40 0.01 61.33
BAR S (mg/kg) 7.67 0.24 87.47 37.01 36.08 31.79 0.22 133.26
FALE (mg/kg) 7.65 0.15 82.65 33.80 28.51 32.32 0.17 137.50

P2 (mg/kg) 0.87 0.54 4.36 4.19 4.37 1.54 0.35 7.93

A R 0.11 2.28 0.05 0.11 0.12 0.05 1.62 0.06
R (mg/kg) 9.73 1.42 149.89 94.20 102.2 38.24 0.54 296.00

fe/ME (mg/kg) 6.59 0.08 61.40 18.63 2221 28.25 0.09 13.38
Er SPHIME (mg/kg) 10.28 0.11 115.35 43.60 29.31 32.54 0.19 101.65
PRIEL (mg/kg) 9.68 0.11 91.64 38.04 26.70 33.13 0.13 87.95

brdEZE (mg/kg) 1.39 0.15 7.70 3.55 2.34 2.37 0.41 6.13

A5 R 0.14 1.38 0.07 0.08 0.08 0.07 2.15 0.06
KA (mg/kg) 13.25 0.15 280.28 63.16 40.18 43.53 0.58 173.60

/ME (mg/kg) 7.85 0.07 66.64 26.79 24.17 22.67 0.05 51.77
B TEME (mg/kg) 8.42 0.31 77.48 30.96 30.55 29.61 0.23 102.70
% (mg/kg) 8.23 0.11 77.34 28.88 28.78 30.16 0.19 87.05

% (mg/kg) 1.27 1.00 4.20 2.80 3.65 1.87 0.35 9.69

AR 0.15 3.27 0.05 0.09 0.12 0.06 1.54 0.09
KAl (mg/kg) 11.98 5.74 134.55 51.36 1023 34.91 0.60 608.40

B/ME (mg/kg) 5.90 0.02 51.09 22.05 22.80 19.38 0.06 4331
Al SEHIE (mg/kg) 8.15 0.20 87.73 3427 30.48 31.08 0.20 105.93
A (mg/kg) 7.85 0.11 82.88 31.82 26.96 31.23 0.17 88.34

FrHEZ (mg/kg) 1.61 0.58 32.14 12.01 11.94 3.93 0.12 65.17

A R AL 0.20 2.90 0.37 0.35 0.39 0.13 0.61 0.62
KAl (mg/ke) 13.25 5.74 280.28 94.20 102.34 43.53 0.60 608.40

fe/ME (mg/kg) 5.76 0.02 51.09 18.63 21.43 19.38 0.01 13.38

+ IR (<<0.001 mm) AT, A As W AE R
AR, pH X As W AT HA S, AR TR R
gl RAWAS U R, e Bl s e - b, pH {EAE 6 ~
8 I, 3N As P N, pH<<6 5L pH>8 I,
W B R R A0, e AR R I
HEIAT], X5 As IR B BB RO g . — Mt
Herp, P DA SR AR PRSI P o A, R
AR R E . et S BRI, LR
PEA—EMXR, UEPER P AE 4 m o527 L lr
A T HUR S Heg AW Bk a4, Bt
ST Y He 4G he A 24 m 22, e He 1
ERAEE S, ChiE TS M sAE,

LIRSS AL ST A WIAZ AL, il Hg A CEC 17—
SEMA . 3 P @7 PR AR 2 AL
Js BAERAISEA R B, XA ANTH] X Pb 1Y
SRR #AHR, UEH T Pb A HUT AR A

3

Bl A DU O 3, SRERFE b A Ol
t RO AUEY RS FORG . Bl AR
TR TR, 8 pH BN 6.50, fi i R
e 6.82, LM EANK . BHXMERX. +
B HURT 4 30.53 g/kg, AKSE, Bt
BAHE RS, BRI, BRI, BPX. B
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Table 6 Matrix of correlation coefficients between total heavy metasl and soil properties

As Cd Cr Cu Pb Ni Hg Zn

pH 0317 0.087 -0.02 0.038 0.144 -0.067 0.041 0.161
AL -0.33" 0.077 -0.17 0.137 0.25" -0.02 0.422" 0.056
4N 0317 0.046 -0.14 0.106 0.184 -0.04 0.386" 0.058
Toifi# N -0.17 0.112 -0.15 0.081 0.186 -0.122 0.452" 0.089
WP -0.07 0.234" 0.233" 0.208" 0.212° 0.1 0.15 0.035
HRL K 0.6 0.035 0.307" 0.083 0.06 0.106 -0.11 0.063

CEC 0.109 0.181 0.143 0.182 0.156 0.121 0.3017 0.1
2~0.05 mm ik 0.2 -0.04 0.087 0.065 0.049 -0.008 0.202" 0.068
0.05 ~ 0.002 mm JFiki -0.53" 0.084 -0.12 -0.073 0.099 -0.091 -0.09 -0.05
<0.002 mm ik 0.568" -0.08 0.097 0.058 -0.12 0.099 0.03 0.068

B RINAHM I (P<0.0) , *FpRMXEHE (P<0.05) .
XA MRS A 33.61. 31.44, 29.11 1 26.7 18 (3): 72-76

g/kg, X T EEJE RE R TR 2 AR ] IR T K
s, AR T3 CEC P74 17.51 cmol/kg,
B FEIR R T, AR AR R, T
B4R u R AR S IR AL M A ¢ REUE R
W], L3Eh As 5L pH (BB #E FAHSC, As. Hg
RSP EIR. & N SEEWEEMS; Hg
A5 LRI N SRR EN S B K S E
5 Cr &R 2B A, He S 13N CEC 2%
SEMIE; 13 0.05 ~ 0.002 mm (KFR S As R
WA <0.002 mm () HIEGR S As 5
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Relationship Between Heavy Metals and Basic Properties of Agricultural Soils in Kunshan County

CHEN Feng, PU Li-jie

( Department of Urban and Resources Sciences, Nanjing University, Nanjing 210093, China )

Abstract: Soil properties and heavy metal contents of agriculture soils in Kunshan county were studied for relationships between soil
properties and contents of soil heavy metals. Results showed that almost all the soil samples collected from Kunshan Area were of loamy soil with an
average pH value being 6.50, an average content of organic matter being 30.53 g/kg and CEC being 17.51cmol/kg, but three parameters did not vary
much from site to site; in terms of total content of the major heavy metal pollutants, Cd, Pb and Hg, in the soils of that region, the four types of soils
were in the decreasing order of Huangni soil > Qingni soil > Qingzi soil > Wushan soil; and the results of correlation analysis showed that
relationships between soil heavy metals and soil physical and chemical properties were very complicated.

Key words:  Soil properties, Heavy metal, Correlation analysis, Kunshan



