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Abstract: Influencing factors and distributing characteristics of soil available Pb and Ni in Kunshan city of Jiangsu Province are studied. The
results show that: (1) Average of soil total Pb is 28.11 mg-kg™, the coefficient variance of soil total Pb is 38.60%, the average of soil total Ni
is 35.96 mg-kg™, the coefficient variance of soil total Ni is 18.24%. Soil available Pb ranges from 1.04 mg-kg™ to 12.04 mg-kg™', and the av—
erage is 3.75 mg kg™, the coefficient variance is 56.26%, the average of available rate of soil Ph is 15.64%, the coefficient variance is
46.88%, Soil available Ni ranges from 0.25 mg-kg™ to 2.38 mg-kg™, and the average is 1.31 mg-kg™, the coefficient variance is 39.91%, the
average of available rate of soil Ni is 3.38%, the coefficient variance is 49.65%.(2)The regression analysis shows soil pH and content of or—
ganism are relatively important factors for soil available Ph, Soil pH is the most important one for soil available Ni. CEC is relatively important
for available rate of soil Pb. Soil pH is the most important factor for available rate of soil Ni. (3) Soil available Pb and Ni have no obvious dif—
ference among different function areas and physiognomy areas. Available rate of soil Pb and Ni has no obvious difference among different

function areas and physiognomy areas. (4 )Soil available Pb, Ni and available rate of soil Ph, Ni are relatively higher in upper layer in the
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studied soil profiles.
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Ni;south Jiangsu Province
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Table 1 Available Content and total Content of soil Pb and Ni

B HRAS P 4 Pb/ PhIRALR/ AR NI/ AN/ Ni i R/

mg-kg!  mg-kg” % mg-kg!  mg-kg” %

1 5.40 30.00 18.01 0.86 407 2.13
2 3.18 31.02 10.25 1.79 377 475
3 321 17.10 18.78 1.03 403 257
4 2.07 24.23 8.56 1.13 425 2.66
5 2.06 12.42 16.56 0.25 49.8 051
6 3.41 12.14 28.09 2.38 259 9.19
7 2.79 15.74 17.72 1.53 393 3.89
8 334 12.34 27.07 0.78 389 2.00
9 6.67 32.04 20.83 1.04 36.3 2.86
10 263 24.23 10.87 1.61 443 3.63
1 7.58 39.85 19.03 1.06 41.0 2.58
12 1204 46.98 25.62 0.61 4.8 1.36
13 352 16.08 21.86 1.45 394 3.69
14 3.90 29.33 13.29 1.22 332 3.68
15 269 19.13 14.07 2.02 36.3 555
16 428 20.49 20.88 1.33 36.5 3.64
17 3.08 13.36 23.02 1.82 43.1 422
18 394 13.70 28.78 1.03 411 251
19 416 19.47 21.39 1.41 454 3.12
20 343 19.48 17.59 1.68 315 535
21 433 36.46 11.88 0.48 419 1.14
2 235 17.78 13.25 141 320 441
23 1.93 19.14 10.11 1.20 37.9 3.16
24 462 27.29 16.94 1.56 424 3.67
25 1.90 39.91 475 0.84 29.1 2.88
26 287 45.83 6.26 1.80 382 473
27 273 47.02 581 217 56.7 3.83
28 1.04 46.33 224 2.09 45.0 4.66
29 219 43.80 4.99 1.09 743 147
30 530 50.05 10.58 0.65 433 1.49
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Figure 1 Frequency of total Pb content of 126 soils
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Figure 5 Relationship between soil available Ni and pH

TIHEA RS Ni S i (mg-kg™) SAPLT(%) K FH
i y=0.233x+0.736 , R*=0.046 2(r=0.214 9<rys=0.361,
n=30), " H AR

A RS Ni &2 (mg-kg™) 5<0.01 mm Z5kiL
(%)% %A y=0.002 6x+1.228,R*=0.000 5(r=0.022 4<
roes=0.361,n=30) , ~FH LTS

(2)SPSS 5173 Ak (Enter ) 275 % BT A
FHRARES Ph Ni & 55200

T A RS P &1 (7)) (mg - kg ™) 5400
ESWEIEY ¥V

7=-2.808+0.023 99x,+0.672x,+1.287x;-0.067 4, +
0.037 4as

S AH K R R=0.522, H) 52 2% R?=0.272, &)

() R? B Adjusted R?=0.120, 20 &, %24 (mg-
kg™) o, fFR pH oy RFEAHLEL(%) (v 8F<0.01 mm
Fhbi i (%) s f8F CEC(emol -kg™) ., 772 F {H=
1794 ,sig NRT FAEMMESE, Jr 2250 Hr d SR R W1, Y
EYE Yy e NI LR S R g N R T2 Y L ()
0.152>0.05 , ANAEAE 48 S AR [ H R A58 0 rYfRK,
B FEAS R AFEIX 5 A H AR, H AT ) 0
s X s PR BT R 80 ¢ 1Y sig 43911 R 0.604,0.493
0.083.0.179.,0.502,0.747, M\ A [21 5 R %5 (¢ () A&, LA
pH 5% Pb KRB AR AT LI BRI &R
(B A AH B2 ) B e HAt PR 2R AR e AN A B, IS A
RZEMMHECR, RIWZE—FhE R EZ R,
SRS A O R BT REA IR K A A
). 7RI A ¢ 2 51 (Partial Correlation )x,(0.347 )>
%3(0.272) >x,(0.141 ) >, (=0.138 ) >x5(0.066 ), ¥, B L)
pH (o) XA B Ph S (52 AR, S IERO, HoR
Ik K, HZ o FRAS B R fig i i 25 A
55 XA e 5 ARG Pb FEZACH A X, A A
FEWFSE IR T 34 RIS PR N pH R BLIE
AR ESBIEE, AV E X 58 Pb i9HEHL
AR, X G AR FEEE RA—FL

R FXF HIEA RS Ni &8 (7)) (mg kg™ ) 5200
EGMEIEYE SR

y=4.239+0.010 1x,-0.369x,+0.019 0x;—0.025 1x,—
0.016 8x;

BAEKRE R=0.748, HIE 250 R>=0.559, 51 %%
) R? B Adjusted R?=0.467, J5#2 F {£=6.082,sig A K
T FAERIRESR, 7 2250 I SRR, S I B & A
Ry [ AR f e, H I S AR (B 0.001, 4E48 S A [m]
HZREI N 0 i, HILEE RN EREX 5 A
AR, ﬁ%ﬂﬁ%n X1\ X2\ X3 X4 X5 E"Jﬁ @Uﬂ%%& t 1y sig ﬁ
511°8<0.001.0.348 .<0.001 .0.907 .0.270.0.447, M A [l
HEREAE)E , L) pH 5AWEE Ni XRFmAEY].
J7 R R AH & 2 24 (Partial Correlation )& x,(=0.724)>
24(=0.225)>x,(0.192 ) >x5(=0.156 ) >x5(0.024 ) , Y. HH LA
pH (o) X5 A3 RS Ni % 1 52 I i K, S s, <
0.01 mm ZhK7 % (x,) A1 4> Ni(x)) & MK 2, CEC
(oes ) R AL 15 i (oo ) 2 M B/ )N

(3)SPSS Z A [MlIHEE (Stepwise 722 ) 15 AR
Pb Ni 1 (mg-kg™ )Y FERZ M A+

Fi BT BE 1) sig<0.05 —EHE A T2, sig>0.1 —
FEANHEA TR IEIN], & R BRRE AT R, U 4%
RFXF A 350 P S S22 . o T e 45



1570 JTELRES DR T D A R X A G Y B R RO [N 3R S A i

R R AR B, AR E R sig<0.1 —E A
T, sig>0.2 —EAHATTRRFEN], WA pH (x) FIA
ML (o) HEA TR, [BUE J5 2 R < 9=-5.291+0.783x,+
1.696x;, 5 AHC R R=0.499, H5E 2% R*=0.249 , £
WY R? Bl Adjusted R>=0.194, F {EH=4.485, )7 %/}
Mrat R W], W 2 PERE R (A 0.021<0.05, #5448 5L
PRI R R 0 MBI o H BRI 2 s D 1 U 3R
B0 1 sig 4331k 0.094.0.017.0.034, i AH G 2 %L
(Partial Correlations )42 x,(0.441)>x5(0.394 ), %1 pH
{5 A BB AR o

P RE TR A2 1Y) sig<0.05 —E#EA T2, sig>0.1 —
TEAFEATTRRIEN], HA pH () HEATDT R, 181577
H:9=3.248-0.312x,, B AH K R AL R=0.714, H 5 FEL
R’=0.510, %A R? B Adjusted R*=0.492, F {f=
29.112, JrzEsmtrai Rz, L AR/ N T
0.001, Fa4s LRI R E R 0 AR . H B0 x,
P 0109 2R &0 ¢ 1) sig #9<0.001, i #H 5¢ 22 %1 (Partial
Correlations ) /2 x,(=0.714) , & pH 5 MA & Ni
THRMFENER, 5 pH 2HAHX,

23 TEPbNi FUENZMEE

(1)EXCEL 43 M7 4% [ 7%} 3 Pb Ni 7 4LF(y)
FRFEI

T3 Ph iEAEA(% )5 pH (HKFR N y=0.181 6a+
14.508 , R>=0.000 9(r=0.03<rg0s=0.361,n=30), — % #f
RS .

38 Ph 1EALZ (%) SHME (%) KFR N y=
0.487 9x+14.433 , R?=0.001 (r=0.031 6<r5s=0.361,n=
30), EAHCHEMSS

+1 Pb {i51E R (%) 5<0.01 mm Fiki & (% ) %
Z K y=—0.251 4x+23.549,R?=0.021 4(r=0.146 3<rogs=
0.361,n=30), ~FFH ML FT

+4¢ Pb LR (% ) 5 BHE T3¢ 4t (emol -kg ™)
K ZH y=0.318 7x+9.836,R>=0.027 (r=0.164 3<rqus=
0.361,1=30), ~H LT

5 Ni AR (%) 5 pH (ERFR N y=-0.915 9x+
9.064(r=0.654 2>r40,=0.463 ,n=30) , —F S H A, ik
BRI T AL AREE pH (B R RIS S, WniEl 6.

3 Ni {0 (%) SHIE S 5 (%) KRN y=
0.514x+2.109, R?=0.021 9(r=0.148 0<rys=0.361,n=
30), AP S5

1488 Ni 3L E (%) 5<0.01 mm Bk & (%) %
Z K y=-0.030 3x+4.331,R*=0.005 9(r=0.076 8<
roes= 0.361,n=30), TAEMREN S

2008 4E 7 H
101
®  =09159+9.0635
fé’ 8 R?=0.428
o
£°6 4
z * *e
w4 *
= o *
& 2t
~ *
0 ' '
0 2 4 6 8 10
pH

Bo6 TN FELERS pHEXR

Figure 6 Relationship between available rate of soil Ni and pH
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JE A 5.97 )45 1, A5 [) s 55 DX 7 S5 08 LA B 75
W7 X A o

+3E Pb (W5 AL RAE AR R D RE X RIS X 22 57 4
N2 ARG X LN v 40 X A i fE A
[) 1 558 DX S Y AL BB EE X 400 Ni (TG IR AR
[ D RE X ISR X 24 S R 1 3% TEANIRI D REIX LA
HLIX (5.04% )55 , AN ] HUSR DX L) R 3B %5 X 3 o

ARG Ph NI I TE 20 A R AN SR 4 TR
44 Ph A4 Ni BA LR FES RS T FE A
—RE MR R RAFE

+ A S P FIA RS Ni &8 Bl ) R
BT R R, LA 20 em LR FRE R, XAl RE—J7
15 A AR G, 3 — 7S A
J A T AR A A 56, i )2 S EA IR pH (E
FA 5 B A MU A 1, 398 Ph 15 ALSR AN Ni 3G 1b %
4y it 2 ) TR UR BEE 38 TG R RA, A 20 em DUR R R
iR

R2 AEEFHERMMBITX T3 Ph FEBRIEFULE

Table 2 Content of soil Pb and its available rate in different economy function area and hysiognomy area

SH AL IIREIX NGEES
’ B TIX(14) ENLrE4RIX (6) FRHHIX(6) HHbIX (4) AEHRHEX(8)  HPEBFIRIX(16)  REEBIAZIX(6)
A5 Pb /mg kg™ 4.01 a 3.53a 436 a 2.29 a 327 a 439 a 2.69 a
4> Pb/mg-kg™! 29.99a 23.95a 25.37a 26.70a 18.75b 31.83a 27.23ab
Phififb3/% 15.44a 17.38a 16.48a 12.44a 18.56 a 14.94 a 13.60 a

TE R AR R S A5 5 BN, T 220 RGN /NS TP REFROR 0.05 AKCE, RS TRERDR 0.01 /KFE(LSD %),

R 3 TEEFHERMMBIFTX T Ni FEREFLE

Table 3 Content of soil Ni and its available rate in different economy function area and physiognomy area

S ARIZBFIIREX AL X
TIX(14) EpYr4RIX (6) FRHIX(6) HHbIX (4) JEAEIX(8)  HEIEIX(16)  FEHRHIG X.(6)
HRA Ni/mg kg 125a 128 a 1.15a 180 a 122 127 a 1.55a
4 Ni/mg-kg 40.76a 42.33a 41.08a 39.43a 39.66a 40.84a 43.02a
Nif 1k 5/% 3.25a 3.0la 2.95a 5.04a 341 a 327 a 361 a

TE RS A L2 I B, 355 TR AL, Jr 28 0T MR /NS T EEIR 0.05 /KT, KSR 0.01 ACT-(LSD ).,
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F 4 TEHHES PbNi FHIE S HEHE

Table 4 Distributing characteristics of soil available Pb and Ni in soil profiles

Ph Ni
i v ARG /mg kg Arit/mg-kg! Witk 31% A Img k! 4t /mg ke WiE31%
Fay by 0~10 cm 3.72 44.30 8.39 1.25 46.96 2.67
10~20 cm 3.26 39.91 8.18 0.89 47.71 1.87
>20 cm 2.03 39.06 5.19 0.25 44.49 0.57
kB AR 0~10 cm 3.69 42.28 8.72 0.64 34.35 1.85
10~20 em 429 46.33 9.26 0.44 40.48 1.09
20~40 cm 334 43.46 7.69 0.13 43.91 0.29
>40 cm 0.94 29.76 3.15 0.02 40.11 0.05
E L 2T A 0~10 ¢cm 5.58 51.66 10.80 1.58 48.78 324
10~20 cm 4.64 43.30 10.72 132 44.80 2.94
20~40 cm 4.50 40.25 11.19 0.93 46.58 2.00
>40 cm 1.63 32.29 5.06 0.16 43.71 0.37
T W R R 0~10 cm 8.46 46.50 18.20 0.33 32.63 1.02
10~20 em 9.87 64.26 15.36 0.27 45.47 0.60
20~40 cm 2.06 35.00 5.87 0.10 40.70 0.25
>40 cm 2.15 37.03 5.80 0.49 42.95 1.13
AR A IR 0~10 em 3.26 37.70 8.65 1.50 35.79 4.18
10~20 cm 2.63 35.68 7.38 0.77 40.17 1.92
>20 cm 215 34.50 6.23 0.41 41.24 0.99
3 & XEFBHARE ., THEAYES P FEIEARIIEEX

(DE:ILTT 384 Pb & 12.14~83.85 mg kg™,
SEHE R 28.11 mg-ke™, AR RECH 38.60%, 4 Ni
Er A 19.39~74.28 mg-kg™!, F-H{E A 35.96 mg-ke™,
R FRECN 18.24% . AR Pb &1l 1.04~12.04
mg ke SEYME N 3.75 mg ke, AR SF RN 56.26%,
+ 39 Pb (G AL R R 2.24% ~28.78% , V- I{E A
15.64% , 7% 5 250 46.88% , -3 Ph iH AL 4w , 26
B RS A X AR . AR Ni il 0.25~2.38
mg ke SEME N 1.31 mg-keg™!, ZEF R ECH 39.91%,
Ni 3G 0.51%~9.19% , FE-34{E R 3.38% , 78 F
2N 49.65% .,

() EH5 BT R, 4 W FHAR S ARG Pb
FrHIA I EAEE, DL pH A HLET & EEATA RS Ph &
SRS AR BN HEE, pH WA RS Ni & 2 152 i d
K, AW E ARG, <0.01 mm Bk o IR,
pH EEMA RS Ni i P,

(3) 534728, LA CEC %} +3E Pb 5 fLR 1y
S AT K, <0.01 mm Biki & 52Kz, PL pH
BT 58 Ni fE AL AR A5 B K, <0.01 mm B4 55 i
K2, pH (EJERM Ni 15 IL R FEHE

(4) 1384 Pb 4 Ni & 5 76 6] Dy fig XOR b 35

FIMARIX 22 5 AN B35, (A I DI REIX AFRAEIX 5
By, AEAN R A DA (L PP B X B . Ak
& NI E LA R DI RE DO AR X 22 S AR 18 2%, 76
ANFIDIRE X LASEH X 5 B ey, 7 AN TR] 500 X4 (L
ARG TR X8 o L3 Ph RIS ALRAE AR DI REIX
FIMBALIX 22 5 B A 0 2, FE AN Rl DI REIX A BN L 4K X
R AN A DX (R L AL R EE X o Ni
TR AL SRAEAN R D RE X RIS X 25 e BN | 28 FEAR
[R] IR X LASEHB DX g , FEAN TR iS5 DX LA R il 71X
B

(5) EHEARES Ph ARG Ni & bl i i
JEEBRE T B, L3 P G AR AN Ni iR s
P A A3 i T
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