B1RE DI P EESLRLFR Vol.12 No.4
20044 10H Chinese Journal of Eco-Agriculture Oct., 2004

FRHEHE Pb.Cd i5 B 125

FhA#h k& F OB &% %
(BEETRLIFEEF BN FEE 400020) (EEmATIRYHEAREE &EK  400020)

B E AEEFIBUNLSRERY SRR BL P ACIPARS ARELRARTHEFER , EHXER
£ AXPIEPLCILERERHTETER, 1 X4 PL. 2 CAMARS ARBENAYL . X THREME
WHREPLCAEMAE , RAELEPL.CAHL ARSI HE., TR -MALBEARESEEP LR L EHHES
BECICEHNFHAL . RVRSEEPL.CAFRELRXARD, FFRRREEATEFRA, T RREXEHAR
FFEH0.0% EUFE AL EEPAXS T XL N, AOEXPoCAETEFTLRBRTALT &,

%80 AW #HX Pb Cd Fiurs

Research on polluted channel of Pb and Cd in the field vegetables. LI Qi-Lin, LIU Guang-De, HUANG Yun
(Chongqing Monitoring Station of Agricultural Environmental Protection, Chongqing 400020), ZENG Xiang-Yan
(Chongging Technical School of Chemical Industry, Chongqing 400020) , CJEA ,2004,12(4) :149~152

Abstract The soil monitoring of the field vegetables shows that the whole contents and the effective contents of Pb and
Cd in polluted area are lower than those in non-polluted region, but the contents of Pb and Cd in lettuce and green Chinese
onion and shallot are obvious higher than those in non-polluted region. They have coherency about the whole contents and
the effective contents of Pb and Cd in soils, and in the dry and fresh weight of vegetables, Pb and Cd have coherency, it
shows that the Pb and Cd pollution have a synchronizing step. In the same place, the effective contents of Pb in soils and
the contents of Pb in vegetables, the effective contents of Cd in soils and the contents of Cd in vegetables all have not co-
herency, showing that the Pb and Cd pollutions in vegetables has no relation with soils. The vegetables in non-polluted ar-
ea haven’t exceed standard samples and the sample exceed standard rate in polluted area is 40% , and the vegetable breeds
of exceed standard display the leafy-vegetable type such as lettuce, green Chinese onion, pigweed, celery and so on. So

the main pollution channel of Pb and Cd in field vegetables eomes from the atmosphere pollution.
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B ERTTREFERGITR K PEF A EFEIREERSE, WEGRAFETRK AL EBREAR
ABREHR, RS RRE L HEEERER"Y . BTRELHN A FH LTI EERBEHERHR
HERZRER, MR THRAEESROGRAIE, B2 R IT R 8 0 h 5 52 2 40 18 5 R, R ¥
MG — SRS, MR EAE SR BRESER GEARBREAE AT REREKEAT AR
ARet. EHSREERKRAFRAZETHRENKGE ST L BAOXBRAEHE, BB R, B
FRESRSRNOEHNBERL, ERBERA20HLD 0 FRENEREERK-LATELRBNIT
R, AREFAFESRGREENMABMHPLBE HREXTEHNHANEE TLREEN, &
REFRTERNTABXBAKHERESE Pb.CAdISRNER, ARBIA FHRATREFBKE,
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1 AR %4 PbIE N 23.528~56.696mg/ kg, B 3 $50.045~10.965mg/ kg, 2 Cd 0.100 ~
0.381mg/kg, H 4 0.035~0.220mg/kg; JET5 X - 2 Pb A 33.428 ~ 70.244mg/kg, H B 45 0.090 ~
9.945mg/kg, 4 Cd 0.160~0.600mg/kg, %% 0.020~0.255mg/kg, X - H 2 Pb. 2 Cd TLIBER /D,
MHHEEREMERBEEERR. AR 2 TAERREXHYEE S Pb 0.0113~0.7071mg/kg, #

ETYHEES Pb 0.2825~6.6365mglkg , i XY HESCd 0.0025~0.1710mg/ kg, HETYEE &
%1 4X1WESD Pb.Cad S RLILE

Tab.1 Comparison of Pb and Cd contents in soil samples of four areas
REMK BRSS9 £ Pbmgkg ™! ARBimgrkg ' & Cimghg” ' HRBImg kg | RHAE HESS 2 Pimgkg”' ARM/mg-kg ' & Cdlmg-kg™ ' M HM/mg-hg
Sample area  Sample Total Pb Effective Pb Total Cd Effective Cd Sample area  Sample Total Pb Effective Pb Total Cd Effective Cd
number number
KEOXK 1 46.568 0.045 0.376 0.180 8 33.176 0.045 0.315 0.110
2 34.268 0.185 0.270 0.170 9 34.004 0.045 0.336 0.060
3 27.404 1.625 0.360 0.155 10 33.848 0.090 0.194 0.040
4 33.704 0.185 0.290 0.165 BREE 1 55.316 1.720 0.330 0.185
5 56.696 0.140 0.370 0.115 2 53.696 1.810 0.390 0.235
6 23.528 0.045 0.100 0.035 3 70.244 0.090 0.600 0.020
7 26.432 0.140 0.220 0.160 4 47.804 4.090 0.270 0.185
8 45.572 2.415 0.310 0.140 5 33.428 8.875 0.160 0.125
9 38.240 3.765 0.310 0.135 DX 1 37.160 1.950 0.308 0.185
10 33.788 3.020 0.250 0.090 2 45.500 6.970 0.372 0.185
kKHERK 1 53.264 1.670 0.312 0.155 3 52.580 8.830 0.311 0.255
2 31.436 5.670 0.206 0.220 4 44.372 5.900 0.228 0.135
3 34.196 0.045 0.244 0.045 5 40.760 9.945 0.272 0.165
4 38.900 4.880 0.350 0.155 6 51.320 1.860 0.367 0.110
5 39.344 0.045 0.340 0.080 7 42.716 0.185 0.392 0.085
6 31.304 0.185 0.177 0.125 8 36.476 0.650 0.384 0.170
7 37.028 10.965 0.381 0.145 9 41.600 0.465 0.270 0.155
F2 AXHEFHSAD Pb.Cd ZRIEER
Tab.2 Comparison of Pb and Cd contents in vegetables of four areas
FHERE HERS RELK Pb/mg-kg ™! Cd/meg-kg ™' REBRK HESE EXEK Pbmg kg~ Cd/mg kg™’
Semple Sample  Vegetable #WHER THHAEZ #YHE THRE Sample Sample  Vegetable #WFAR THHEE #MHKE THRR
area number name  Fresh weight Dry weight Fresh weight Dry weight area number name  Fresh weight Dry weight Fresh weight Dry weight
AEORX 1 # B 0.0314 0.5587 0.0025 0.0445 8 4 ¥ 0.0529 1.3225 0.0205 0.5125
2 B OF 0.4619 6.6365 0.0313 0.4497 9 4 3 0.0497 1.3806 0.0127 0.3528
3 d ¥ 0.1790 1.7179 0.0143 0.1372 10 W 3 0.0850 0.8173 0.1021 0.9817
4 X B 0.2125 1.7248 0.0085 0.0690 | B K 1 A B 0.1071 0.9030 0.0094 0.0793
5 WO} 0.7071 4.9936 0.0927 0.6547 2 B OF 0.099 1.7304 0.0128 0.2286
6 B ¥ 0.6561 3.9335 0.0599 0.3591 3 X & 0.0407 0.4811 0.0032 0.0378
7 /A B 0.1065 0.9664 0.0096 0.0871 4 B % 0.1760 2.9333 0.0207 0.3450
8 AE# 0.1647 1.7902 0.0199 0.2163 5 4% ¥ 0.1344 3.3600 0.0302 0.7550
9 B OF 0.1539 1.8907 0.0422 0.5184 |WHMKX 1 # B 0.0362 0.5231 0.0064 0.0925
10 %= B 0.0475 0.5485 0.0035 0.0404 2 B % 0.1702 2.5327 0.0166 0.2470
K #% KX 1 AEH 0.0755 1.2668 0.0264 0.4430 3 X & 0.0884 1.0651 0.0059 0.0711
2 WO} 0.2632 1.6450 0.1710 1.0688 4 ¥ B 0.0491 0.6726 0.0135 0.1849
3 AEE 0.1291 0.7550 0.0489 0.2860 5 B OH 0.138 1.6820 0.0487 0.5910
4 B ¥ 0.1300 1.2381 0.1167 1.1114 6 # B 0.0253 0.3604 0.0021 0.0299
5 B % 0.0888 1.5857 0.0093 0.1661 7 % B 0.0284 0.5035 0.0138 0.2447
6 ¥ B 0.0113 0.2825 0.0030 0.0750 8 B % 0.1371 2.3720 0.0139 0.2405
7 i ¥ 0.1165 2.0953 0.0513 0.9227 9 B % 0.1799 2.7340 0.0311 0.4726
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Cd 0.0404~1.1114mg/kg: TG R X FHXH Y R E & Pb 0.0253~0.1799mg ke, # 3 T ¥l & &% Pb 0.3604 ~
3.3600mg/kg, R EH YRR S Cd 0.0021 ~0.0487mg/kg , X TR E & Cd 0.0299~0.7550mg/kg, H 5
Yo X gL EEY R Pb.Cd BB 4518 B/ MER 63 f5F1 68 £F, X T H & Pb.Cd S KM 254 & /ME
M 23 fEH 28 A5 EB IR IR A Y 2 Pb.Cd BKE AR B/MER 7 R 23 F, BEXTYHEE Pb.Cd
BRMEABRR/MEM OfEM 255, KPS RRERHEY R BN TYER Pb.Cd BUABEEHIRTEFR
X ,#%BEZ Pb.Cd & & P4 R 2% (GB14935-94 .GB15201-94) {8 0.2mg/kg 1 0.05mg/ke, JET5 % X #
X(EHYRB)WLBES, MIERXERERBIRERE 40.0%, BIREXM M EERNEE KB XN

AEHIFEA, %3 PHRESFSTRELTNMEED Pb.Cd FHELER
3 3uMERK %4 Ph, Tab.3 Comparison of average values of Pb and Cd in soil and vegitables
& Cd ARG ERESEYE of polluted region and non-polluted region
FRBRK; HEEH KB K % A Pbfmg-kg ' Comete !
— Items 50K FEBERX 58X B X
:F%EE Pb.Cd ﬁl%ﬂ:ﬂpm%z’ Pollute Non-pollute Pollute Non-pollute
I_]T]‘%E \ﬂi%?%’ﬁ% Pb\Cd 'f%ﬂ: area areca area area
FERRK, EHEEXDTFYHE + % £Pb, 4 Cd 36.6350 46.6410 0.2860 0.3320
’ TRAE RS AR 1.7600 3.8100 0.1240 0.1570
Pb.Cd 5 L% Pb. & Cd RAK BEETYHYRR 3.3710 2.3307 0.3781 0.3541
BARRHEHEHAE, BE, EHTYRE B 0.4632 0.5149 0.0533 0.1380
KB PETYFEE Pb.Cd 5% XAETYRERB 1.7248 0.7731 0.0690 0.0544
IR . M H ¥ i YR MNETHEE 0.9664 0.9030 0.0871 0.0793
Bt 8 R ER RIS Y X THHEE 1.3542 3.3600 0.4326 0.7550

KRR AR TYHEE Pb.
Cd 5RBFEIHHR, , X5EHAMBEEERRLR  EAERI QEREXKEMEIN, MAREK S
X8 EMERED, 1L Pb. 2 CdHARB ARRBEXRESMRE 4, HEITHLEL P54 C
SEEEMXHE HHLHEL P2 CAdHTIEERRE; L EL P SAREAN L EL Cd 5HEMBH EH X
HoRAT AN AR ZIAREN S ARENERE R AR NERREHEE,HAT L+
W4 Pb M4 CdHEAN ,HAARBNABRRALEZAREINE RN, AES THNEXHYHREBEHNT YR
B Pb.Cd BEEEMAM, LHER D Pb.CAdISRARSH, ke MR 7THMHRRELR —HEXLHE
FEOHYFRENTYHRE Pb.CA 5L EARU R ARB AL, HEEX T ESREFERS T
T ARETHHEEZS R, MRBRITWERERKEOIXZEN IR EEERXBC VAN TREXEN
HERTBRAMTEM KSFRE SR EH WA, BRSBTS B0 DA 38k, 13X 590 M %8
KRBT XNBERES RS RHRERAB KT RN AL P BY, TR AL P 1555 ;3
TRXIOMFERRESE BT HRARARR PP . CAT B E I R AN WS —

®4 LW Pb.CdHEXME £S5 WX Pb.CdHEXHE

Tab.4 The correlation of Pb and Cd in soils Tab.5 The correlation of Pb and Cd in vegetables
M B £ Pb BB £ Cd S W OB TYHEREPL #HYFEEBEPL TYRERECGA @WYFEECI
Items Total Pb Effective Pb Total Cd Effective Cd Items Dry weight Pb Fresh weight Pb Dry weight Cd Fresh weight Cd
£ Pb 1.000 0.051 0.683°  0.132 FywER Pb 1.000 0.824* 0.316 0.243
e 0.051 .00 ~0.091 0.420 #Y [ # Pb 0.824"" 1.000 0.276 0.438"
£ Cd 0.683" —0.091 1.000 0.020
15 % 4 0.132 0.420° 0.020 1.000 T¥EE Cd 0.316 0.276 1.000 0.862

* % r=0.05 BEMER % r=0.00 REENLE, T, BORECd 024 04387  0.8e2” 1000

&6 TMEREHAT Pb.CAdEFEM

Tab.6 The correlation of Pb and Cd in soils and lettuces

m B TREPy TRANE AFTUEEP HEHYFEP, 1MACG IREHE BETYURRC S¥EsYERC
Items Total Pb Effective Pb Dry weight Fresh weight Total Cd Effective Cd Dry weight Fresh weight
in soil in soil Pb in lettuce Pb in lettuce in soil in soil Cd in lettuce Cd in lettuce
+He2£Pb,. 42 1.000 0.984 " -0.477 -0.219 1.000 0.983"" -0.692" -0.080
TREYS . FAR 0.984"" 1.000 -0.420 -0.324 0.983* 1.000 -0.770" -0.026
HETHHEBPbSECd  -0.477 -0.420 1.000 0.229 -0.692" -0.770" 1.000 0.234

BESYFRPLEC  -0.219 -0.324 0.229 1.000 -0.080 -0.026 0.234 1.000
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Tab.7 The correlation of Pb and Cd in soils and wild cabbages

% B +4P, FHEERS EHTYREP XA#YWFERPL WML Cd IWMAZRE HATPRE G ZOHYEEC
Items Total Pb Effective Pb  Dry weight Pb Fresh weight Pb Total Cd Effective Cd Dry weight Cd  Fresh weight Cd
in soil in soil in cabbage in cabbage in soil in soil in cabbage in cabbage
+t H42Pb. 22U 1.000 0.896"" 0.167 0.774" 1.000 0.967* -0.010 -0.364
T MERG BEHR 0.896"" 1.000 0.249 0.606 0.967"" 1.000 0.010 -0.460
¥ATHHER PO 5 Cd 0.167 0.249 1.000 0.062 -0.010 0.010 1.000 -0.014
EASWFEPb 5 Cd 0.774* 0.606 0.062 1.000 -0.364 -0.460 -0.014 1.000
B HAAEXELRERFEREIRIBYE,
3 N &

MEXTERHERELSBRISREFREAR, RESRIT RN B MR LT MR, MR TERA
£, HCdMHERMBREMUMRERR, RRERZ , BELIXEN  HARRHRESESH
B E UK, W R AE A TR A EYRER TR, BERTHEXGMHERVK, MHRREL
RERERFE—EEFNE, LHRARRMHESRERERARABRETE - FHEARR,
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