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i AR EFE T ERR. He 5 AHAEKE
FE,KBH4 & )5 S ALk 40 38, B A R F 20 6ok ok
K& &, LK Cd.Pb.Cr.Cu.Pb # Ni & B &K,
B eH HCl—HNO3—HCLO4— HF PUBE R Xt + 3
WA M, ARG Cr.Cu.Zn # Ni 8 ICP—
OES 4+ #r 52 AL, Cd #1 Pb H ICP— MS 43 #f. + 3
pH{EMA pH it (1 : 2. HWHK, BAVBKAESRRE
Fh+EMACERAEEMN,. TEAEERHARR
R — IR AR AL R E RN A RN AT R
BOE, 3% Fe ,P.K.S\Mn.Ca. Mg ELEH
BEFIAMAER XRE B, 2 ERERAE
K—% AR MY R (GBW07402 F1 GBW07406) i#
FTHERR B RS 35 IS ¥ 4% L I BE LA 25 A0 S5 S
BEHRTHERITEERE  UEERE . EE ST
TEERBEMAOFREZ R EX XK BRLE A B
E R0 R IN BHE B A b E R AR AR A R
FRE AR ER,

BKR L ER IR EA 2N WA EE M
T AR S T R BRI, HERRARIX 0. 100 0~
1. 000 0 R ZR i TR0 fE KT 23 8 5(2. 000 0 g)
FEGR T T B 0 U T AR A P B b I A YR B AR 5 mL,
T AU TR SR SR A E AR AT HE A0 A, TR TH AR SE L%
HZEZ RGN &R AZRRES 29100 C
HHER.E NO K ER MR A, B E 25 mL
TR E S, AKERRIEFEN, KAREY RS M
ERHEE AT EHETRBEER, 3480
0% BEEAHFITHEEER ., GMNHEEFcPE
Ho R R R (A S MR L 2 TR R SR AT B AR E K
GRF7) W(DD2005—03) ML TLE R,

2 ZR5WR

2.1 AEAREZEIHESRTESEHE
ARIREDREZATHPELETRERITSHAE
1, Hg.Cd.Cr.Cu,Ni,Pb fl Zn £ R R VEH & 4 h
)B4 HH 115,58 ug - kg™1.202.47 ug - kg ',
56.76 mg-kg '.22.12 mg-kg'.14.49 mg- kg™,
25.18 mg . kg ' 1 56. 28 mg . kg™!, Cr.Cu # Pb
ERFMREYRZALFIEERAHE , BR AT
B34 0.116.0.076 1 0.097 2;Cr ZEZERFHE K KR,
HABEMEXRBELPIESIEETH LES

AR 0.76.0. 86,0, 78 M 0. 73 1%, Pb £ %t i & 4
PMALHEBAFERETHHERMER 0.91.1. 31,
L11 A 115, CAEZERECN 0. 634, AFFIEYR R +
TEEERUIR KERA L TFHITE 310,88 pg -
kg BERTHEEFERA (225,04 pg- kg ).
EREEBRA L (113,47 pg kg H) . EXBREL
(202.47 pg- kg HFH IR, FEHNAKBREL
TERE &M F L REAL R KA AR T HAL - EE
NI ZIn EELBERXANEAREZLTERE
EMTHAKBRMLREEIH SR,

H5E T L EERE AR, REY L ET
CAPHEREESTHETH LEFSE.Cr M N
BERTHEHTHHERME P SEREMY HeEE
ARETHBERTERE HMUEYRELFET
FEME. InEXLXEFNEARRRALPPHTER
THREAKBRALBEERSTHERME, HXH
THAREREMS,CdMPbEKBREL
FEREREE T A EEERMES A TREYRT
PR EERE;He MG AERELFEHEES
EFETHEAEERE He A REEREZLMC
FEARBRELFFHEEN N AT E LR ERED
2.09 FI3. 2 4%,

BEEEF(EDH™ U2 EHARANESRM
kW, BEF<0.5, KRHAELBFERETHR; Y
0.5<EF<1.5, ZWELRB T 2XM L AL
HRNALERGEF>1.5, RPELBEERA K
B, SEFRFARNTF.

EF :E&m
(C:/Fe) yau

K. (Ci/Fe) awp N L i LEYE Fe WIHE;
(C:/Fe) ypa ALEF i TES Fe BRMEMLAE.

AR TEEERFNE 2, Hg .Cu.Pb M Zn
HARERRLFTEEETE FHMEEYREL,
Hb HeMZn EEFRTFRTF LS5, REXAEZIA
NG SRR L X 5 R 3R M 2 F 3% B e AR L A 24 WG
SANENERAER Cr EELEEMEXRRE L
AT B HATF 0.5~1.5 2], EERETH
AWML IR, CdHMNIEKBREALPEERN T &
H.CABEERTEEART 1.5, EFHH LERETA
FESH N EERFRT L5, EFEXRFETFR LB
FHAML TR,
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Table 1 Concentration of heavy metals in the rhizosphere soils of different corps
Hg Cd Cr Cu Ni Pb Zn
REL
mg - kg™!
R 57 57 57 57 57 57 57
¥HE 113.47 164. 47 55. 52 21. 03 13.1 21. 87 48. 86
e /ME 42.6 26 33.3 10.1 5.95 11. 4 19
EXEX
K E 257 574 83.8 41.7 31.6 45.9 157
PR 40.32 92, 28 10. 34 6. 47 5. 39 6.98 23.48
TREAK 35.53 56. 11 18. 62 30.74 41.13 31.92 48.06
A 24 24 24 24 24 24 24
olic] 116. 09 310. 88 62.69 25,94 20.08 31.48 75.12
- #BAME 45.7 103 22 12.2 2. 64 12.8 18.1
kg
N 210 539 78.6 33.9 33.5 44.8 107
PRHEE 40, 27 112,93 12. 61 5.72 7.56 8.62 21.65
TRAK 34,69 36. 33 20,11 22.04 37. 64 27. 38 28. 81
B 45 45 45 45 45 45 45
¥E 136. 04 225. 04 56. 96 23.54 15.3 26. 68 63.55
% /ME 24.1 49 33.9 12.8 5,33 13.4 26. 8
B 3R
BAE 342 724 81.5 61.1 33.8 60.1 124
PR E 76. 63 143. 67 11.92 10. 25 7.25 10. 24 25.52
TRENK 56. 33 63. 84 20. 93 43.53 47.4 38. 37 40, 16
R 24 24 24 24 24 24 24
HE 81.72 141. 96 53.4 18. 24 10. 67 23. 94 41.43
e /ME 30 49 34.9 10. 4 3.35 12.5 21.3
Ex
WoAE 120 287 84, 4 25.7 18.3 61.5 78.7
PRHEE 26. 45 56. 05 11.6 4.13 4.37 12.02 12.93
TREXK 32,37 39. 48 21.73 22. 66 41.01 50. 19 31.22
FE G 8 150 150 150 150 150 150 150
HWiE 115.58 202. 47 56. 76 22,12 14. 49 25.18 56. 28
e /ME 24,1 26 22 10.1 2. 64 11.4 18.1
&it
®KE 342 724 84.4 61.1 33.8 61.5 157
PR 54,92 122.22 11. 64 7.76 6. 82 9.72 25,05
TRENK 47,52 60. 37 20.51 35.08 47.09 38. 61 44.51
ATH RS RE 80 136 59 21.7 17 24.4 50
TR RIE 152 267 82.1 27.8 26.6 24 75.6

REVBRALEERFR/MRFHRH Cd>Heg>
Pb>Cu>Zn>Cr>Ni, EE RN FEHHED N
4,19,1,.85,1.80.1.58,1. 38,1. 36.,1. 01, % i 25 {4365
B4 0.7~12.08.,0.3~5.7,0.82~4.3.,0.75~4.1,
0.53~3.65.0.79~2.83,0.38~1.74, A 2 7] X
B CAEMRXARKREYREZALTPEERTE

EEmTHMTE . HAAESTF 1.5, FHUMER L+
#rp Cd Z B A REE A NG MEWE; Hg.Pb,.Cu
BEENTFRET 1.5, F ANE S0/ Cr f Ni
FEZEARET R, AWRBERDL, CdERRLRE
WP RALAFMBEN S S &£, 5 &K
FHCIdEEE FHE2 99~10.38, KO ZH A K
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Table 3 Relationship between soil properties and bioaccumulation coefficient

EREREVEERY
WEL Hg cd Cr Cu Ni Pb Zn
Ca0) —0.095 0.119 —0.207 0. 028 —0.432* " —0.281" —0.444" "
BHLR —0.139 0. 068 —0, 395"~ —0.108 —0. 248 —0.133 —0. 248
Fer O3 —0.228 0.124 —0.297* —0.062 —0.448" " —0.237 —0.468" "
K0 —0.358" " —0. 086 —0.525"" —0.374" —0.329" —0.429* " —0.492" "
MgO —0.352" " —0. 065 —0.531*" —0,356"" —0.334" —0.432"* —0.495*
pH —0.133 0. 048 —0.113 0.091 —0.218 —0.035 —0.143
HRBEEEVEERN
BEL Hg Cd Cr Cu Ni Pb Zn
Ca0) 0.079 —0. 206 0. 06 —0.284 —0.300" —0. 002 —0.305"
AL —0,496" " —0,480" " —0. 164 —0. 469" " —0.391" " —0.22 —0.182
Fe; O3 0.112 0.088 —0.431*" —0.472% " —0.474" —0.377" —0.516"*
K. 0.611"" 0.191 —0.134 —0.159 —0.348" —0.242 —0. 444" "
MgO 0.546" * 0.133 —0.188 —0.18 —0. 406" - —0. 249 —0.480"
pH 0.077 —0.377" 0.007 —0.156 —0.300" 0. 007 —0.380"
KEEYEEEN
R%EL Hg Cd Cr Cu Ni Pb Zn
Cal) 0.031 —0.298 —0. 168 —0.264 —0. 194 —0.074 —0. 245
HHLE —0,546* " —0.08 —0. 744" —0.691" " —0.619" " —0.612"* —0.633"
Fe; O3 —0.483* 0. 025 —0.806" " —0.566* —0.598" —0.622** —0.800%*
K0 —0.178 —0.198 —0.453" —0. 460" —0.373 —0.386 —0.500"
MgO —0. 201 —0.176 —0.480" —0.467" —0.379 —0.414" —0.518" "
oH 0.122 —0.422" 0.243 0. 085 0.06 0.224 0.07
EREVEERN
RE I Hg Cd Cr Cu Nj Pb Zn
Ca0) 0.275 —0. 191 —0.132 —0.437" —0.463" —0.288 —0.568""
AL —0.326 —0.135 —0.322 —0.129 —0.407" —0.098 —0.086
Fe:(); —0. 087 —0.114 —0.390"* —0.537" " —0.303 —0.428" —0.625""
K20 0. 234 0. 169 —0. 395 —0.563" —0.174 —0.545** —0.547" "
MgO 0.19 0.162 —0.426" —0.566" " —0.178 —0.571" " —0.552"
pH —0. 105 —0.570" " 0.187 0.037 —0. 397 0.003 —0.246

P 0. 0L ACECIUID B E M, 7 0.05 KFE D BEMK,

3 & @B (DOREYRELEERTFR/NEFH Cd>Hg

>Pb>Cu>Cr>Ni,Cd EHREK AR RIEYR R L

(ODHKRXME+ Hg.Cr.Cu.Pb.Zn FHEEE FEEFNTFEES THMTE, Hg M Zn EMHEKHE

SHTH I ETEEMAS.CANBEERTERM, FWREL CAEKEBREALEERTFAT 15,457

REGITRBRSELBTEFYSERNIIFER:Zn BABRALF CIEEEFEE 2.99~10.38, M
>Cu>Ni>Cd>Pb>Hg, Hg.Cr fl Pb ) FF & (& & HERFEME, NE S E LY Cd,

dys e R B (GB2762—2012) Y32 HIFRTAE., OREYHFELSBITETYEERZBRNRF
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Characteristics of transfer and their influencing factors of heavy metals in

soil-crop system of peri-urban agricultural soils of Nanning, South China

LI Jie"?, ZHU Lixin' , KANG Zhigiang®

(1. Chinese Academy of Geological Sciences s Beijing 100037 ,China;

2. Guangxi Institute o f Geological Survey, Nanning ,Guangzxi 530023,China)

Abstract A total of 150 pairs of concentrations of Hg,Cd.Cr.Cu.Ni.Pb and Zn in the soils,grains of rice,

vegetable and corn were determined in peri-urban agricultural soils of Nanning. The results indicated the

mean soil concentrations of Hg,Cd.Cr,Cu.Ni,Pb and Zn were 0. 116,0. 202,56, 76,22, 12.14. 49.25. 18,

56.28ug * g ' ,respectively, The mean concetrations of six heavy metals in crops were 0. 001 1,0.037,0.054,

1.153.0. 205,0.011 and 9. 37 ug * g~ ' ,respectively. Enrichment factor showed that Cd is mainly originated

from human sorce;whereas Cr and Ni were controlled by natural sources. Transfer ability of Pb is lower than

other metals while transfer ability of Zn is higher than other metals. Transfer ability of As.Cd.Cr.Cu.Ni,

Pb.Zn in soil-rice system was stronger than those in soil-vegetable and corn systems. Soil pH .CaO.total or-

ganic matter,Fe, O; ,K;O and Mg() were major factors influencing metal transfer from soil to crops, whereas

soil K, O and MgO contents presented a negative effect on heavy metal mobility in leafed vegetable cultivation

systems.

Key words

agricultural soils, heavy metal, element migration,crop, Nanning City
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