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Abstract: The edible parts of main crops and the corresponding root-zoning soil samples around the part of
wetland in Caohai were collected to analyze and test the contents of Cd, Cr, Hg, Pb, As and Zn, and the
enrichment abilities on heavy metals in test crops and the pollution level of heavy metals in soils and crops
were studied and contrasted. The results showed that the average contents of soil heavy metal Zn, As, Cr
did not exceed the background values in soils in Guizhou Province, the average values of other 3 kinds of
heavy metals Pb, Cd, Hg were 1. 24, 1. 44, 7.5 times of the background values; compared with the standard
of *China Food Contaminants’, the average content ranges of As, Cr, Zn, Cd and Pb in vegetables were ac-
ceptable. The level of single factor pollution about six kinds of heavy metals decreases in the order Hg>>Pb>
Cd>As>Cr >Zn, the levels of these metal in onions and radishes are at the safe level, other crops in a cor-
don line; the enrichment characteristics of heavy metals of different types of crops were obviously different,
the enrichment coefficients of Cd, Hg, As, Pb in spinach are higher than other crops, the accumulation abili-
ty of heavy metals on Cr and Zn of radish leaves were stronger, the enrichment coefficients of Cr in maize was
the lowest, the enrichment coefficient of Zn and Hg in the radish root is lowest, the enrichment coefficients
of Cd and Pb in potato was the lowest, the enrichment coefficients of As in cabbage is the lowest.
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(R e A T L S EURAEY) 32 B[R] 12 1Y
HA TR A AR IR EE . 25 Mk,
A IR T Ay G G 5 T 2 AR e L DU A
DT R B R AR R G
{5 e SV 5 Tk R LRI . R T R AR
A DX FLAR A W o R A S Gtk L B G b e
T AR S PR AT A R LA SO R W) SR A
A DX M - 98 K A A WU il AT 0 A A SE X L
Irpr LR AR S EERE Cd. Cr. Heg. Pb, As. Zn
T4 Jm UL R A5 YRR AR B AR LA L I X S A AR
Yy 4 15 GOROCHEAT PEA L LA Ol R A S X
S R ANE Wy i G 2 il 4R A BB AR U B T F E RS
B AL AL AT R R

1 R IXHES

O A R H SRR X B T — > A SRR
R AR A R G R TR E A 1 R B S 2k
T e o 1 (1 TR A% M IR T 2 BN e K
(14 78 I R BRIR A . A7 T 5 0N 48 P b i % 7 %
T I % A A B BT e R, R 4 1047 12" —
104°18",dt.4h 26°49'—26°53' , SF ¥4k 2 171. 7 m,
PR IX AR 96 km? , J8 30 B M T AR AT 11. 05 km®,
v D S I Bl o R KR B AR A T
BBCHIE TR 5 B % IR 0 R AR RO
10.5°C ARy H IEET 4L 1 805. 4 h, AFE K FH &0 46 41 2
J 4 698. 4 kJ/km®, H B 770, = 10C 09 4 B
2 275 C I FE 204 d,AE 2R i 950. 9 mm., & 5t
2 55 P9 R R /D B M X I SRR B IX A A
e R E IR AR AR A EFEL. R
P11 N AR R AE D) B8 TR DR R B

FE R EAk SR EAS ER+
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2 MESJiik
2.1 HEmRESHE

AR Yl F T S R R 0 o 7R PRAIEAE it B AR M i 2
Bl b 76 A AR LR B 5B AT L BRI AT LR T g
R CEUIRE I AR K T AR e A 3R RS R L TR
SR IR P A A 0 E 4T R PR R R G R AR R B A
i R AR L R AR RO A 38 KR AE W BE i 80 A+
HEREAh 64 4. BRARAEY FR /AN XCREE 5 ADFEM . X
B i LA B AR - O T AR IR A 1 kg WU
IR s s, FIEAEG R Z AR ERS
BELFHATEI JTEL 0—20 em B9 +HE 5 A FEH AR &
HLFIRAF L R E W R L kg A4+
R T A4S

W BUIET () = 45 4 2 AN 5 3 4 8 i A 4% L 7 ]
S 5 T S B A 4 B A B KRR A Al S I
[vi] B 3k B R B S TS . HE VU TR IR A
Ja B, i LR 20 B e i . ik 0 S B RE R E
T LA il b JF 78 o B IR A0 FF R U 43 12
WO 0y s — 1 B T 3 B R A 5 — IR FE L Y
HHEE . T A0S B R 5L F T 100 B Je e i 8 it i
FER AL E TR B P ORI 55 58 R O T4 2%
T ORAERRIN . AAVEWRE i SRR S5 S8 T A SRk ih ik, 15
FHZE KMk T, 90 C A4 30 min, 60~70 C 4t
TERAEE, A AR AEYFE ST &R LR
1 min, i 40~60 Hfi, & E 2P RAEH .
2.2 ARk

ATk i & 4 )8 445 Pb, Cr, Zn, Hg, As Al
Cd 3t 6 b, B 32 FE &R ] HNO,-HCLO, i $438 fi#
+ e &R A HCI-HF-HNO,-HCLO, fn#s i . +
BHEST As R 960015 2k LUSUE 552
DG EE TN AE ; B3k th B H & BT & DL ICP-MS il
GE . B3 Cr R O B W43 0 0l B vk 5 + 0
o Cd R FH A 2807 B WM 43 D6 06 B 0 I 5 5 + 3 v
Hg 1 Pb 2k A 28 50 5 Wl 40 060 BE v e 5 +
Herh Zn SR XM R T o Ot BE YR . T A RE R
By iR 7 a7 2 L O DL R bR R R AT o o 4R o .
i 5 [ P AR S o RO DA 5 vk A — 3, AW SR AR AR
RE R TR E AR O RS AR R SR S 5k R
B ot — R o BT RS SR RS A
HAE .
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15 YRR EE R RE AT 255 1 S R VR 1 Vs e AR KPP bR E LR 2.,
PRI i 33k Ao D7 2 AN T B — PR 95 G ok XU 2 RIEDTEIRIRE
A AEL B DR 48 B0k SR At B 58 o A9 KL PR 5T I FRRGT  GABRIER SRR 15 Yok T
SR VP H SR L Pu<0.7 %R U

FkR K. P, =C,/S, O T=Pem Lo TRE s
. 52 e FE i (me/ke) s S 5B o il LO<<Py<2.0 Ri5H MU
A G5B (me/ke) 3 S, 4 4 N 2.0<Ps<3.0 RISk {EIFEATSR
(mg/ke) ;s P——RAEY {5 Y ¥y @ 19 35 85 o & 4 v Py >3.0 WS AR R T

B Co——T9 0 WS & &5 S—— Mis Rt
Wb, 7 Po<<1. 0, WIARAEW A 2 875 G5 4
P.>1. 0 WA B 52 3175 5, 58 BOBOR U 2 W] A A
Yois ety RARTS Ye R BBy . R AE ) E G R S R
DUPEA SR T Crpr g N R IG5 20 1 ol T AR AR vfE )
PR (E GR DA AR

Rl PEARKXMERRARIERE
JLFE  PRfERR{E/(mg - kg D) s A 5
Hg <0.01 GB2762—2005
Cd <0. 05 GB2762—2005
Pb <0. 20 GB2762—2005
As <0. 05 GB2762—2005
Zn <20. 00 GB13106—1991
Cr <0.5 GB2762—2005

I E XN AR AR W B4Ry — DR 5 AR IX
SRARAE W o LB B TR I 2 TS e T
IS 85 4 B DR e B — o T YA R R R I T 25
BIG Y ARBOE AT RN . L5 A 75 e TEA R S o B
JUER 15 Y O K E A 5 KA Y N 2 25 45 15 G 4
o, ZOTERE AR

(LZ Pi)2 +Pi(max) ’
P/z/;: ni=1

2
itqupzrﬁ i%%é?‘%% E%&;Px(max)Aiigqj
BTG Y W) ) B RS e AR R R A SR i
FRBCH) /N AR AW o B AT o . RAE W95 e oy

3 R 50
HRAMtEGESERENME

RO AR X B AL 64 A2 B RS A pH A
4 6.50~7.50, H1F 3 WA, HAJEITHEBR Zn, As,Cr
PR E AR BN FOTR T R, HAb 3 A E
4 J 4R B 4 T FE & i, B Pb,Cd, Hg -
Yo BT S0 1. 24,1, 44, 7.5 £ A0 I 1Y 88 B
ST H B4 B 177, 14%,80. 0% , 100, 00 % 56 Fif
4B TG Y A HEF . Hg™>Cd>Pb>As>Cr>Zn,
[ sk ' A M R B R & ) (NY/
T391—2000) 4 [t , As,Cr,Pb,Cd, Hg - ¥1{i 43 51| J2
FRAE{E Y 0. 98,0. 74,0. 83,1.43,3. 16 £5,Cd. Hg #
WEE X i, LR Cd s R E . WA
FhoC V34 & & B X 53 A ok F L Cr 1Y S & 2
BAEAR AT . Zn, P () fe i & 1 A RE R, As 1Y
B R MAE K O, Cd, Hg i 5 i & & 7
VOHERS . DB Bk R A S X B b+ 3 4
J& Hg 1 Cd i & &M e BEACHER & T F K 11—
PArHEE . Cr.Zn il Pb & 58K, Y7 Z Hbr i
DA As 18 & BEARTE RS EH LAV . HA 7 i A
AR . R AR S X B AR L ROBERE LRI A
FUAR LU B e A R0 78 i A 1 4 i 2 o AR A
FI SR RS E R RT H 7K 1B 4 S 3 B AR AR

3.1

x3 ENESESXHMtIESSELESRIT mg/kg

SRR Cr Zn As Cd Hg Pb pH
ST 79.43+23.86  26.23+4.34 17.564+3.56 0.7240.65  0.5820.50 25.04£7.68 6.76=0.56
FIIET) 126.8648.60  40.98+8.96 19.884+4.78 0.8940.22  0.6740.72 60.50+6.49 6.6940.28
IR E R 121.46+£37.63  24.96+4.33  11.45+1.61 0.74+£0.29  0.38+0.31 29.35+5.84  6.58+0.43
R 102.41412.36  57.86%+25.11 16.6743.70 1.10%1.40  0.8642.18 72.954+25.15 7.1240.14
T 3k s 76.38421.59  35.07+7.42 16.29+3.23 0.80+0.56 1.16+1.90 64.36+13.22 7.26+0.18
I O 70.52+£12.11  35.80%5.32  16.32£2.34 1.05+0.13  1.224+1.44 63.79+11.67 7.4540. 20
ko 64.69+2.55  29.24+3.10 29.6314.38 0.7940.15  0.7520.45 34.63£12.86 6.60-0.12
N AT 61.78413.30  40.05+18.12 18.23+4.45 0.9240.86  0.48+0.54 26.98+7.56 6.62+0.41
3 F R 70.154+14.23  29.9+17.88  16.13+2.43  0.824+0.67 0.43+0.42 25.59+6.85 7.31+0.36
i3] 107.7847.96  35.06+3.01  35.1642.26 1.6840.26 1.8441.76  33.45+4.9  7.1840.05

BT {E 88. 15 35.51 19.73 0.95 0.83 43. 66 6.95
EPER: I/ 90 250. 00 30. 00 0. 30 0.50 300. 00 6.50~7.50

SN RS 95. 90 99. 50 20. 00 0. 66 0.11 35. 20

A IR B A S D) 120. 00 — 20. 00 0. 30 0.30 50. 00 6.50~7. 50
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T 3R A A A o PR A5 AT 2 0% D fif
FEIT MG R E SR & i, o Tk S0 5 g5 R T
T A 5% A5 M0 45 55 32 HE T A 5 4 JE & il 45 2R
S5 TR 3% 5 K 3R S A TS B8R S T B A
MHE 4SRRGSR R A, SPEE M PG
YR FR M (GB2762—2005) A 1L, [ Hg V1 & &
BIBARAN B35 As,Cr.Zn,Cd #l Pb 35 & & kb 7
Al AZ G N Hg AHR A8 AR A5 80 1. 40 % 5K
BRI R IO B S A BOR ) bR ME (GB18406. 1—
200D AL, Cr F1 As SF- 38 I8 T b5 i {H . Cd, Hg,
Pb -3 & i W A5, 8 A5 A5 805 3 1,00, 1. 40,
Lo14f% . mRPECE M IS Qe YRR 4t ) 5 s o L B A 3
80 B KHEA T As, Cr,Zn,Cd, Pb fil Hg Y A5 %
ik 61, 23%, 21. 11%, 11. 43%., 87.14%,
66.13%6,90. 45 %6 5 1Ml FH (AR 7= il 48 4 o i TN 5 8 3%

GABOR)BRUE, 80 A s A7 5 32 As, Cr, Cd, Pb #ll
Hg 0 # 5 %40 9136 11, 03%., 21, 11%, 93.14%.,
73.29%,90.45%.

HNEIE 2 S N AR G A8 B AN — e, Af O [ AT ) 4
W e T 4 8 ML 45 S i R I I i I 4 R B R
()10 o DR A 2 IXOAS () o 288 Pl 3 0 v B 4 )
(FONUFEHR.E4&E Cr 2% b p & & 5w
0.508 mg/kg, UMM 0. 477 mg/kg, F AR M &
oK 0. 045 mg/kg. B it Cr B9 & & L E KK 10
ff o ARWF BB LAY FEHE R AKX
SRR EREY EE R E R DR B AR
BRARAEY T 6 B 48 & i RRAE 2 A o] 0, B SRR
LAY 0o B R B RAE Y & T, X 5 i AR
G NAEAC AR AR 9 & B v B 4 A )R i
R B K R A

x4 HEBESEREVELESE mg/kg
fEY SR Cr Zn As Cd Hg Pb
HX 0.365+0.13 1.27040. 57 0.03540.018  0.05640.014  0.01240.002  0.20540.016
M6 0.21840.18 1.08140.68  0.043£0.016  0.06140.017  0.011£0.003  0.227=0.17
RE 0.26640. 32 0.72740.88  0.01740.011  0.041240.013 0.01640.0003  0.28940. 21
i3 0.47740.17 1.23540.32  0.0594+0.020  0.068%0.016  0.016+0.002  0.306%0. 14
Wi T2 0.18840. 33 1.07240.39  0.038£0.011  0.05440.011  0.0120.010  0.18520.08
A 0.10240. 11 0.97640.26  0.02440.016  0.0447£0.009  0.01240.030  0.222+0.09
FEH 0.276+21.59  0.707%0.28  0.03440.020  0.04240.014  0.01640.040  0.26340.12
3 MR 0.1244+0.14 0.5544+0.24  0.02640.013  0.041+£0.011  0.009+0.002  0.16840. 14
PN 0.50840. 32 1.27640.37  0.0422£0.022  0.06340.009  0.018£0.003  0.228=£0.09
O 0.08640.07 0.67140.29  0.02540.014  0.036=+0.008  0.01340.002  0.18940. 04
Tk 0.04540.03 0.67240.33  0.04140.016  0.04640.012  0.01540.003  0.22740.07
SRS E 0.241 0.931 0.035 0. 050 0.014 0.228
£ 5 s e B a0 <0. 500 <20. 000 <0. 050 <0. 200 <0. 010 <0. 300
PN ol B <0. 500 — <0. 500 <0. 050 <0. 010 <0. 200

3.3 AEEHEEETLITEN

W) R G b A S R G I SR AR ) 25
BT, WA R G & A T 4 Jm U5 g AR B 2T
TR EREMEEY hE SR TR L KRR
IREE e e AR B T LTS g B A A R AR
P, AR S A R AR SR B,
Z: M A IR R [ 3 B TR AR B R i
Y B EF 5 TG G e HOk #E — 20 PF M B A2 S IX
AN TF AR AN 4 8 05 G KT T i R AR A IX b A A
YR AR5 Y S O . R R s e R BOR BT A
HRHEE WA FRANEY b5 Y AR 52 255 15 Y4
BN R R e AR e e 6 FhE & BAEH T Mi5
PRl . DFLEE 15 G 48 B S 25 G T G A8 O T
G CRONLLE .6 FhE LR 1Y SN S YR 8
1) AR i Hg>Pb>Cd>As>Cr>Zn, T

GRE B R BRI He. &8 2. 0. ik
FIJE 8 MRE Zn R 0. 028, &G5S0 DL 45
EJRICR M PTG Y45 BN 0. 028~2. 100, HE A
B ML I YR RO O 1. 118, 1. 020, J8 T 425
Jes BN MRAL T2 2KF R RAE Y BRI A
ZENG Y R AE TEH .
3.4 AEEMEESRESERIE

RN EERABEREY P ESR T ES LI
O A A LU (R B AT R ORBOUR W B ST A R
e S B AR O R A O RE . A TRR AR
W) B G Ja 1) IR MACRE 38 AR AR M0 I
JEEERORER . EER =R PR ESRN
VR /TR AR AE L R B RBUR R
FHVEA L R W AR T LAY LR W PE U A A R
MR R HOZ 4 R SR AE ) R Y . A1 AT
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PR As.Cd, Hg, Pb & 4R REUL H AR RAEY & &
2 ZHBA IR 0. 27,7, 47,2, 32,0. 67, 3 Nifst Cr #1
Zn W) SERE S TRCR B RN 0,59 Fi4. 04,
&J& Cr 54 R BUR AR M2 £k . Zn 1 He & 4 2 8UR
IR MR, Cd il Pb & 4 R BURAE N D8 E . As

W AERE R AR 3. Tl iy T e T A A A
2 B — 5 B B AN G S U X TS e X
4 L S T LA J T R Ab BR, — R B R AR fE
T3 55 AN R » 75— T 1 4 A < TR A fiE T A
YR A AR AAB 52 52 15 e fly L 3

RS HEBESEKTEGMRIENESRESETEMNESY

B T e 8 GEwR
4 Cr Zn As Cd Hg Pb B0 R
H¥ 0.730 0.064 0.700 1.120 1. 200 1.025 0. 806 o 2
3¢ 0.436 0. 054 0. 860 1. 220 1. 100 1.135 0. 801 B 2%
B2y 0.532 0.036 0. 340 0. 820 1. 600 1. 445 0.796 M
WS 0.976 0.062 1. 180 1. 360 1.600 1.530 1.118 295 Yy

Wi 54 0.376 0. 054 0. 760 1. 080 2.100 0.925 0. 882 Ak 2k
7%‘ 0.204 0. 049 0. 480 0. 880 1. 200 1.110 0. 654 Z‘fé
R 0.552 0.035 0. 680 0. 840 1.600 1. 315 0. 837 O 2k
Pl f\ﬂ:é 0.248 0.028 0.520 0. 820 0.900 0. 840 0.559 T4
piEN 1.016 0. 064 0. 840 1. 260 1. 800 1. 140 1.020 1295 Yy
LA B 0.172 0.034 0.500 0.720 1. 300 0. 945 0.612 O 2k
oK 0. 090 0.034 0. 820 0.920 1.500 1.135 0. 750 o 2
S ${H 0. 485 0.047 0.698 1.004 1. 445 1. 140 0. 803 Bk 2%
g BCr BZn MAs OCd HHg EPb DX, ] 3 it P e R 7 T R A R A RS e
I TRV P EOE AR W SO BRIR TS e 3 AW

w 1 i 7 5 BV U8 0B 228 i i B AL B L R A

ﬁ 4l FICE MR 1 B AR T 4 R 5 Y i RE L BT T

= BEMGEE . IR AT 40 1 pH (6 MR 4R B T

LELE 1 E WTE M, 18 pH X853 Cd AW & A KK

0 A Y % R B B 3 pH AT RRARER SR Cd & E R £
BTOTRT H G VRGNS B K S B0 A Cd V5 e B A 0 B T 1)

H1 SH4SERARMRENELESERY P CaCO, . CaCHL PO SR Y BRI IR 4R 7

4 i

B S B T 4R He A1 Cd (0 & Bt i
SRR T S bR (T S 2t
4 10 0% 0 B 48 B i 3 BT 5 0 6 9 200 A 7 X
WK EE SRR Cd I Ph & b e B 1T 4F 551 1 4
T ¥5 e X R AT B U A S T LRSS
S T 4 R 0 T 2K A R T R L 86
I BB L 4 2 A S SR S K A R L
{51 % [F) A My o 6 e A R ) A 7E O W25 L
A BT RS T Hg M SRR L 5 5 )
4 As HORHIUR L Rt A 72 b R R R 7 A Al
S R A7 TE 10 0 T 4 T T 00 R TR A 95 A
U 0 24 M A 4 3T A 0 5 7 B R
B AR A P R K 25 IR 2 L A X M O T B i
BT BT 48 15 Y 0 e M R R

T 2 30 0 M - M 4 S e B M

8 pH AR H A . 42 i 58 pH R X6 98 555 i 3¢ 3R
PR & & ORI

54

(1) B ARX P+ HE 48 T KR Zn, As,
CroPyg Al ME LT K1 5tE, Hib 3
Rl 4 YR SN AR L R & &, H Pb.Cd,
Hg F¥E 0 52T S A 1. 24,1, 44, 7.5 4%, M8
(88 bR 8O0 T R 4 B Ry 77, 1406, 80, 0%,
100. 00 % ;6 P 4 J& 15 Yo f2 B HE /¥ . Hg>Cd>Pb>
As>Cr>7n,

(2 5 ECE & E YR E) R fEGB
2762-—2005) AH L Bk Hg V-3 & i Bl bR 4, 85 5
As,Cr,Zn,Cd fl Pb P& AN AT 8 Z W N s 5
(C U = N S R/ I A o o S N i
(GB18406. 1-—200 D) M He . Cr A1 As 34 & 8K T 5
#EAA . Cd, Hg, Pb - X5 & & N A5 .

(3) 6 Fi e 4 J& 76 A [F) VR v () B8 DX 5 ¥ e 48 4K
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B B AR IR & Hg>Pb>Cd>As>Cr>7n, [N T

BB R T A He, M 2w Mgp (9]
) Zn, BESRFEE b0k 2E A5 Y Eoar Bl o 1. 118,
1,020, JR F205 s RS b LA F o2k F, g O
RAEY) BARIEAT Z B 15 Y AH B4 T L,

4) &%Xd‘ As, Cd, Hg’ Pb E/‘J %’%%&W%%’J% 1]
0.27,7.47,2.32,0. 67, THRREY . & bixt
CrflZn (W EER M. LR Cr &£ R
M2 E oK, Zn Ml Hg &8 REORAR 23 MRL.CA AL (127
PbEERMBRM A DHE, As EERITRMEN A
F13%. [13]
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