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Table 1 Total elemental contents (ug / g) of some heavy metals in the surface

horizon of soils

T % m H
Cu Zn Mn Pb
Soil Item
bl 28.6—141.9 79.3-245.3 413.6—-839.0 27.3-179.2
E#+tn=19)
FEE + brfEE 53.6%26.3 140.9 + 52.1 538.0+99.] 68.7+36.2
TR 24.7-71.7 72.4-202.9 352.9-667.6 31.4—-122.0
hBERt(n=7) )
TI9E + b2 39.9+ 16.4 124.6 1 44.3 492.3+102.0 56.7+32.6
T A 20.8—44.1 56.4—170.2 381.7-787.4 27.2-83.2
RBFEE+t(n=6) | ]
THIE + bR 323296 102.5% 43.1 570.0+131.9 42.5+20.8
JEE A 15.4-37.3 46.5-164.8 396.0-576.6 22.2-53.4
RA+THEGHE=95)
T + RS 22.8+8.7 84.4+48.0 483.2+78.7 3334129
P bR G B R 218.2 822.1 717.5 203.4

ZRLEPoHERBIENARSTHERS TR 2. SRRA, FXRZLHED
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TESENETERITEI B, TUEL, S CENLESBYUXRZ LB IE
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Fig.1 Distribution of available elements in the soil profiles
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Table 2 Available Contents (ug / g)of some heavy metals in the surface horizon of soils
+ -} m H
Cu Zn Fe Mn Pb Cd
Soil Item
. WEE 3.48-12.82 [ 5.18-26.06 | 16.3—280.6 | 8.4—55.2 |3.08-24.37 | 0.05-0.45
EBt(n=19)

YA+ bR R | 7.27£2.39 {11.79+6.07| 74.4+£80.2 [ 21.1£13.9 | 9.62+5.55 [ 0.13£0.11

FitiaRic 3.24~14.11 |4.63—18.84 [ 17.8-286.3 | 7.0—-82.0 [4.62—-17.67 | 0.06—0.16
P+ BRAEE | 7.6724.44 11252505/ 94.0£96.9 | 32.9+26.9 | 9.66+ 520 | 0.10 %+ 0.04
T 1.82—6.96 [0.53—18.92| 15.4—-89.2 |14.4-106.1 | 1.60—16.46 | 0.05-0.16

PREE t(n=7)

BHR¥HEt(h=6) | B
SERIME + BRAERS | 4334 1.99 (8.265+6.26{43.8+33.6]39.1+34.2(6.66+5.18|0.11+0.05

JHEfE 0.50—14.11 | 0.59—14.38 | 10.6-66.8 | 13.6-55.6 | 1.04—13.33 | 0.01-0.18
SEHE + bRMEE (2824336 | 3.73+£5.97 131.3+23.830.0+15.5[4.20£5.14 | 0.0710.07

BRI XBAANEEEA X, CF-BREEKYPTHENLL LR L, EAREN

BEHTRHR=5)
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Table 3 Tatal contents of some heavy metals in different horizons of the fimus soils
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"R moH
Cu Zn Mn Pb
Horizon Ttem
i 28.6—88.5 '79.3-245.3 413.6-839.0 27.3-179.2
xR(n=10) ]
Y-39{H £ bRAE R 49.8+17.5 157.2+ 61.1 557.2+126.7 78.2+45.7
Fiegsakis) 28.9-57.2 81.1-185.5 385.4-830.2 27.8-110.5
TEE(n=10)
EHE + bREE 439496 131.84 34.8 537.2+129.1 68.4+29.0
TEE (A 20.2-62.1 46.5—144.5 400.6-841.9 25.6-84.7
HERn=10)
I+ brsEE 32.5+12.3 94.4+30.2 540.4%127.9 53.6+19.4
Fienioki:} 16.6—37.9 45.2-123.1 326.6-832.3 19.7-74.9
LR (n=10)
T+ bR 258+7.5 748+ 249 531.1+186.8 41.0+19.6
x4 ERIFREAREBDPELSBENETREESR (g / 2)
Table 4 Available element contents of some heavy metals in different horizons
of the fimus soils
4B m H
Cu Zn Fe Mn Pb Cd
Horizon Ttem
- | Fieioki:H 4.18-9.77 |5.22-26.06 | 21.10—280.62 | 9.60—55.20 |3.08—24.37 | 0.05—0.45
(n=10
FH{H + bRAEE | 7.1541.95[14.07 1 7.12| 73.58 + 78.55 [ 25.33+15.76 {10.90 £ 6.88| 0.18 £ 0.13
Ficsflsd 4.03-9.61 |3.79-22.73 116.90—253.00 | 6.40—29.10 |3.37-22.39 | 0.01—0.36
RTRn=10) |
M bRAEE | 6.9612.24 [9.01+565] 60.45+7.62 | 1524+ 7.62 {9.79+5.79 1 0.14+0.11
EER{E 1.09-10.92 | 0.60—8.36 | 12.10-54.50 | 5.10—-50.80 |3.47-16.45| 0.01—0.23
HAEREn=10) | ~
EIE + bR | 4.44+2.87 [ 3.83£3.05 [25.46+12.06 [ 19.08+12.55|7.02+4.15 [ 0.07+0.08
EEE 0.68—6.64 | 0.33-9.40 | 8.00—72.80 { 9.00-23.80 |1.33—16.61 | 0.01-0.23
LR (n=10)
T L dRAEE [3.0442.15 [2.25+2.72 | 22.54+20.58 | 15.82+5.48 | 5.49+4.79 | 0.06+ 0.07
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Fig.2 Relationship between the available content and total content of Zn, Pb and Cu in the soils
%5 EELMGRESETESE FUASERURTERNAX ZREIERE (n=137)
Table 5 Correlation coefficient matrix of total and available contents of some metal elements in the
surface soils of 37 profiles
Lo | FEO|OER 2R Do | oR | AE | AR | AR | A | AR
JG
Total Total Total Total Total | Available | Available | Available | Available | Available
Element
Cu Zn Fe Mn Pb Cu Zn Fe Mn Pb

28 Zn | 05617
28 Fe |—0.012 |0.224
£ Mn | 0112  [0.0253 0.252
28 Pb | 0374° |0.828" " |—0.035 0.157
A% Cu | 061077 [0.739" " | 0.086 0.180  |0.567"°
A Zn | 04977 {0.930"" | 0.135 0207 [0.762%" | 0.685°°*
H¥ Fe | 0.161  [0.289 0.326° |-0.191 |0.318" 03837 | 0.318"
A% Mn |~0.110  |0.107 05347 | 0.070  0.024 —0.064 0.221 |0.438""
A¥Pb | 03997 {0818 | 0.022 0.092 [0.814"" | 0.5657 " | 0.786 " |0.214 0.140

AR Cd | 0.244 0.662" ° 0.141 0.320° |0.411° 0.3817 0.658" " {0.139 0.207 0.635"

* RRKD 95% M B E K
* = FRIKF 99% K B EMKE,
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Y5> FR L RBHEE RESYRESY, BRESYHIEREE T K8 7o, HEE
FHAH YR HERT AL, 33X 2650 E AT B AT R WA A

HTEEHBHSEER T EFEMXBYICEN Zn, Pb. Cu XH R Fe, XETE S
TP B B R, FEE K L R RER AR SRR, TP e
Fe 585118/ pH [ CaCO, SR EH B ER A, {H pH M CaCO; 54 Mn &
B ITCAH R, XRMILE Mn £ FE TP I Fe B HAEEK, X 5UAMNMRE RE—
K", 7 pH RS M & E B CaCo, LR F, Mn ELY N EHEZET Fe &
", EF R AR Mn, Fe 895 R 255 pH 1 CaCO, 2488 HHMH¥, HE5HEK
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TEIFABTH BB S B Is em 8R Y E R FE.
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Kﬁ]ﬁﬁﬁﬁ%@Hﬁ%ﬁ?%ﬁ%ﬁ}ﬁ,ﬁﬁTEi«Eiﬂqu&%@ﬁﬁWB@&ﬁ”h KA
SEENAXANSENRE. AoEHERANABEETUAE, Y TEFETESTEE
B R E RN, KR SRR RN AN, SR R R R e,
Zn.Pb.Cu. Cd &R T EAHABHERNBE, Bk, X+ FEEHESBTEIT RN ™
HREM. XTXRELRPESB TR RNEN REPAHEN, HFE#HTERANK
3.
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R6 REIWMPELSEBMaAHESRSELETINMRZEMEKXME (=37)
Table 6 Correlation between the elemental contents of heavy metals and

some properties of the surface soils of 37 profiles

2/ £ 2’ ef £ 8 AR
- 1:31)
Total Total Total Total Total Available
Soil property
Cu Zn Fe Mn Pb Cu
f LR 0.455" " 0.644" * —0.069 0.015 0.624" * 0.419" "
B P 0.429" " 0.469" " —0.061 0.053 0.475" " 0.502"°
pH 0.102 —0.121 -0.568" " —0.004 -0.116 0.043
CaCoO, 0.269 0.155 —0.429" " -0.025 0.284 0.256
AR HE ¥ HRE HB
ob: 3}
Available Available Available Available Available
Soil property
Zn Fe Mn Pb Cd
EHLR 0.617" " 0.207 —0.048 0.647" * 0.446° *
HE P 0.573" " 0.487" " 0.133 0.341° 0.155
pH -0.143 -0.597" " —0.780" " -0.132 —0.248
CaCo, 0.072 —0.366" -0.491" " 0.240 -0.209
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CONTENTS AND DISTRIBUTION OF SOME HEAVY METAL
ELEMENTS IN THE VEGETABLE CULTIVATED
SOILS IN CHINA

Zhang Min and Gong Zitong

(Institute of Soil Science, Academia Sinica. Nanjing 210008)

Summary

The total and available contents of several heavy metal elements in thirty— seven Profiles
of Fimus soils, different vegetable cultivated mellow soils and corresponding grain crop soils
derived from different original soils in China were studied. The distribution characteristics of
heavy metals, the relationships between total and available element contents, between ele-
ments and some soil properties, and among elements were elucidated. Results showed that as
the ripening degree increased, there was an evident increase tendency of increase in the con-
tents of Zn, Pb, Cu and Cd. Total and available metal element contents decreased with the
soil depth. In Fimus soils, the elemental contents were higher in the upper horizon of 0 to 40
cm and decreased dramatically below the transitional horizons due to the thicker fimic
epipedons. In the moderately and slightly ripening vegetable cultivated soils, element contents
were higher only in the surface horizons and decreased sharply below surface horizons, but
there were no evident changes in the profiles of grain crop soils. Correlation analyses indi-
cated that there existed significant positive correlations among Zn, Pb and Cu, and between
total and available contents of elements, available P and available elemental contents. There
was no significant relationship between pH and CaCO; on the one hand and Zn, Pb and Cu
on the other. In contrast, total Fe and available Fe and Mn were found to bear significant
negative correlations with pH and CaCO; but no significant relationship existed between Fe
and Mn contents and organic matter contents, suggesting that Fe and Mn contents had no
retationship with the ﬁpening processes. However, Zn, Pb and Cu contents increased with the
ripening degree. Therefore, Zn, Pb and Cu could be considered as the main contaminant ele-
ments in vegetable cultivated mellow soils.

Key words Heavy metal elements, Contaminants, Soil pollﬁtion, Fimus soils, Vegeta-
ble cultivated soils



