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FRTISHRLE M F CA.CuZo Pb R BESHNHENESEERRERTEFESN

Y ENY EREY, TP CAZn P UEEEMYE ST . CWURESS SHESRES LA, 53 H
31.81%.39.83%.53.79% .46.24% ; Cd.Pb XH S LRI, H 23.47% .16.32%, Cu. Zn B TS LB
BN, H3.14%.0.54%; TP AR EL BSRELBRESHAXEZFEN. S HELBEASRLIFR
SESERESEFEAR; MENAREF ST AFELBEFRBELEER, Cu BEMEFEFEMR, C.
ZnPb BEMEH P ER MERFPRAFAELBERELRR, A BERERT, X 0.56. MEKFHTELRER
PRSI HGESBURERERAHEXR(P<0.05), THTELBHES BALERRLHAMXX
AWM FERE;MEHFF CA.Cu.Pb BN HIE, 2515 32.50%.22.94% .34.69%, Zn BL EDTA &
HE, H45.97% MEHTELBEESTREEWMATNE, HEFHWALBERRAFTHE—FHPRIEE.
WMEHFELRESSMXTESE S BHXERT.
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Cd,Cu, Zn and Pb contents and forms in soils and rapeseeds around Wuhu Plant. WANG Xingming, LIU
Dengyi, TU Junfang, L1 Zheng, WANG Youbao ( Provincial Key Laboratory of Conservation and Exploitation
of Biological Resources in Anhui, Biodiversity Research Center , Anhui Normal University, Wuhu 241000, Chi-
na).-Chin.J.Appl. Ecol .,2005,16(10):1924~1931.

The study showed that around Wuhu Plant, soil Cd, Zn and Pb mainly existed in Fe-Mn oxide form, and Cu in
residual form, with the percentage of 31.81%,39.83%, 53.79%, and 46.24 %, respectively. Soil exchangeable
Cd and Pb had a higher proportion (23.47% and 16.32%) than soil exchangeable Cu and Zn (3.14% and
0.54% ). The correlations between soil heavy metals and their forms, as well as their transformation to available
form were different. Different heavy metals had different accumulation trends in rapeseed and its hull. Cu easily
accumulated in hull, while Cd, Zn and Pb had a higher accumulation in seed. The accumulation rate of heavy met-
als in rapeseed and hull was also different, being the highest for Cd. There was a significantly negative correlation
(P<0.05) between the accumulation rate of heavy metals and their contents in soil. In rapeseed, Cd, Cu and Pb
were mainly in sodium hydroxide form, with the percentage of 32.50%, 22.94% and 34.69 %, respectively,
while Zn was mainly in EDTA form, with a percentage of 45.97. The existed forms of heavy metals in rapeseed
probably affected their toxicity, but the toxicity to human food could not be inferred from this research, and need-
ed to be studied further. There was a weak relation between heavy metals contents and their existed forms in

rapeseed.

Key words Form, Rapeseed, Toxicity.
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A, 0 BB Y AT 8 A 5 3 P B D A 4 T R LR
AMEMHESP REYFTHESBRUUSHE
RESTEE. ARAED, ARIEREEHER, &
R, EL BB S AFEEFFHER, X
HESHARELRESSHESRIESHEBGE
N ERHEREER AMEBEET —EFRREER
YRR EMERL RENTSIREAEYHNE
L.

20ttt 90 ALK, Efs EXEEBTEMN
B ARAE R AR 45 4] B 10 423K, 6 F H 43R
RPESBAIEMRCHEARLER AT E
VIS AR, SF R EEBARED AR TEY
A E LB BB S HTMAT, T —BIA N, A
REMWESRE TE @S T E Y- SWER],
Boff, X8E T ES BB RYES 5 EOER
ZE B EMHIT N RN B Y KR
s B, HRELBTESRREREE
BYHENEEEE TP EEMEL FGELT5 R
REEMARELHMXESLBESRESESETEMN
MEHFSHURMEHFESBESRA, &k
WHESRESEESRIB HUTHEEE. H»
Tt BEEBENERASR. EVERELEIT
HAREFERGBZRE, IR EDE2inE
IRERIE .

2 HRMXSHRFE

2.1 FFRHXHENR

M HAKITHELFREEREK, £5i8 15.7~16.0
T,ERBR1198~1 413 mm, BL 6 AR %, ¥ 200~ 300
mm, 12 A £/, {1 35~ 60 mm, T 220~240 d. ZHEX
MTFEMT R, ARE NI, SR, HEER, RER
W, B 64 km?, RN S EX AA SR RBLY 00,
EMME RERE T 2EEASEPIEE, KEAEES
RiI5Y, B Cd ISR HE.
2.2 HaRE

MM BDHER 2 km HRABRK KBRS
AATE W, % 10 DR, BH SUCRBIMENF KA R K
RELH, IR FEEE2S om DN, SN TFRER . BE
TEITEMRER T HAEDNS B X Sh 5 ke T0Y5 B ORIl SERF AR
TH3E R L AE AT B R
2.3 MEF®E

AT E % R e R U A
HERREL TRTBEEENE SRR R 1989
FEAEUE ) Tessier HEERPUEP WA H MCl, 21,
BMRELE ST NaAc BB, KRB ELDEEGTH
HOAc BRI, HHLE & A HNO, f1 H,0, B, RES

REEETE L EFELRARXSER:0.1 mol- L7}
HCL t#t 1:5 MM RS RE SN RER Y &8
AMFEHAEZR TR, B8, BB FF 305 2001 KA,
AZBTHASRBN, B 1L BH 1718 h, B4, 48,
Bl EiE TRt o ARG BN SR UGN, B3, BB 2 h, %
L, S, B EE. S 4R RS T RN, R
EFE AP ERER (MR- SER-HER)HL B
0%HHERER, A - ERREFEERBINESLEE
B BPGHIKK A EEFK.0.1mol EDTA 1% BEBL.2.5%
SN0 2% HEHN.70% ZH. EREFFTERIES
R EBTKBRBFEASBRERE TR SEDFRKBH®S
AW A;0.1 mol EDTA, HBESH , HBELESSEEE;
1% MR, BREDTEBRNBEEES AB5EE . RE
SEENRS HELFEEURER T KN ERHRMEES;
25% A BREORLE SR, IR SREANE S
B UERKEES 0. 2% S8 4H, EREBBEEOR
HEWED 0% 2K, URRMELESRN RS ER
ik HERLE.

1 #iIHEHESMER
Table 1 Some physical and chemical properties of tested soils
%S pH  HHE EC EERER
No. O.M.  (ps-em™!) _Content of heavy metal(mg-kg 1)
(kg™ ) Cd Cu Zn Pb
K 6.42 8.57 114.26 0.88 53.25 88.98 66.87
6.69 16.33 96.50 6.69 92.20 504.81 150.00
6.84 7.43 234.00 3.36  51.00 135.87 40.70
6.62 10.33 93.30 4.75 63.86 196.89 51.13
6.06 10.52 34.90 3.68 55.14 90.63 28.92
5.80 7.98 53.00 4.09 57.58 73.13 44.24
6.74 9.60 184.10 5.80 78.17 427.70 91.22
6.72 10.12 79.10 4.86 52.64 423.51 114.81
5.64 7.82 93.60 4.45 58.06 103.17 42.24
6.46 8.57 211.00 4.23  16.55 124.15 43.55
6.13 7.23 159.00 4.82 95.88 144.83 45.87

o0 NN AW =

—
(=]

B S IKER, DEEMEENA Cd.CuZnPb &
BEESESEREF Cd.Cu.Zo.Pb B AR FRIEKEW
T, BEEHFRER Cd.Cu.Zn Ph FRHEH S KIE.

2.4 BESW

— TR R FE, FREA y=o+ b BRESN
RH:RR VWERBEN. BB EEIHF T E:y=
bo+ b2;(i=1,2,3,4,5), P, - ASEELRBRESER, »
HNERSBERAR, MEFESRRRE, : YEESHES.

3 BRE5SH

3.1 Cd.CuZn.PbFEV5 R T BFEET A

 BE23FH, XFEAIFR RS, Cd ]S
Ho i &F AR K, Xt BB B A 25.56%, 5 R L EF
20.42% ~27.36%, HFEEHARBEXHRE > F
ME>SHREDS;Cu XBESEXMB HIBAIF R IS
i SHIESRMLRA, X B8 F 2.47%, 153
F3EF 1.99% ~4.86%, FEEHARREASHE
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PNESAE>EREAUYEST >BRREZEEE >R HE I USKEEAYESEL LA R P XH
B8 Zn TBASHHR Cu—F, EXRETAITE SHAESRIESHELBESTELRK, E
PR E S HESEREE XRLESF  BHS5.61%~40.30%, MR LA 14.67%, X K
0.99%, 158+ 0.22% ~1.15%, XM B+WZn TR PLUREASHHUARER HFREBHEHESER
UBRASEHHARELR, FR+EHS5.8.9. 104 Zn FMEAUSEEADEAERBRESRTRES
Ex B E-HREASSWHARKR BREERR BRI

%2 TRPEEECA.Ca
Table 2 Distribution of each Cd and Cu form in the soil(mg-kg™', %)

B Cd Cu
Plot I il i N \ I il i )\ \
CK 0.23 0.26 0.23 0.12 0.05 1.31 3.04 7.15 20.40 21.35
(25.56) (29.39) (25.99) (13.37) (5.69) (2.47) (5.71) (13.42) (38.31) (40.09)
1 1.40 1.80 1.99 1.11 0.41 1.83 3.81 8.72 42.45 35.39
(20.84) (26.80) (29.78) (16.50) (6.08) (1.99) (4.14) (9.46) (46.04) (38.38)
2 0.85 1.03 0.85 0.45 0.19 1.58 3.45 7.37 13.39 25.21
(25.20) (30.71) (25.20) (13.39) (5.51) (3.10) (6.75) (14.46) (26.26) (49.42)
3 1.21 1.33 1.36 0.62 0.25 2.04 2.67 8.76 16.00 34.39
(25.35) (27.92) (28.51) (13.07) (5.15) (3.19) (4.18) (13.72) (25.06) (53.85)
4 0.96 1.04 0.99 0.49 0.22 2.68 4.33 8.28 13.05 26.80
(25.89) (28.18) (26.72) (13.36) (5.85) (4.86) (7.85) (15.02) (23.67) (48.60)
5 1.12 1.10 1.14 0.61 0.13 1.89 2.74 7.19 12.21 33.55
(27.36) (26.91) (27.80) (14.80) (3.14) (3.28) (4.76) (12.49) (21.20) (58.26)
6 1.19 1.57 2.37 0.49 0.19 2.37 5.98 11.07 33.68 25.07
(20.42) (26.97) (40.84) (8.43) (3.33) (3.04) (7.65) (14.16) (43.09) (32.07)
7 1.02 0.99 2.03 0.65 0.17 1.91 3.89 9.21 19.97 17.66
(20.89) (20.42) (41.67) (13.45) (3.56) (3.64) (7.38) (17.49) (37.94) (33.54)
8 1.19 1.32 1.12 0.58 0.25 2.16 3.71 7.73 11.43 33.03
(26.67) (29.70) (25.05) (12.93) (5.66) (3.72) (6.40) (13.31) (19.69) (56.89)
9 0.89 0.87 1.77 0.57 0.15 0.53 1.86 5.35 5.37 3.44
(20.89) (20.42) (41.67) (13.46) (3.56) (3.18) (11.26) (32.34) (32.42) (20.79)
10 1.18 1.47 1.28 0.61 0.29 2.53 6.57 15.78 18.31 52.68
(24.47) (30.42) (26.57) (12.59) (5.94) (2.64) (6.85) (16.46) (19.10) (54.95)

= PRI MY {E Data in the table are mean value. 35 R HIE R R E K ST 5 & B Data in the bracket represent the percentage of each form. I .
% 3 Exchangeable form; I . B84 &2 Carbonate form; [ . S FH LW A B Fe-Mn oxide form; IV . HHLEH & Z Organic form; V. HHE
2 Residual form. T A The same below.

#3 IRPEESE Zn.Pr 5B ”
Table 3 Distribution of each Cd and Cu form in the soil(mg-kg ™', %) i
B Zn Pb
Plot I 1 i I} v I I o I\ \
CK 0.88 5.48 27.40 11.14 44.08 9.81 6.24 31.26 3.78 15.77
(0.99) (6.15) (30.79) (12.52) (49.54) (14.67) (9.34) (46.76) (5.65) (23.58)
1 2.43 30.08 195.35 131.83 145.12 15.11 13.47 106.15 3.55 11.74
(0.48) (5.96) (38.70) (26.11) (28.75) (10.07) (8.98) (70.76) (2.36) (7.83)
2 1.56 8.16 75.77 21.52 28.86 10.89 3.86 15.24 6.88 3.83
(1.15) (6.01) (55.77) (15.84) (21.24) (26.74) (9.49) (37.45) (16.89) (9.42)
3 1.03 5.47 82.20 28.15 80.03 16.21 2.42 23.87 4.81 3.83
(0.52) (2.78) (41.75) (14.30) (40.65) (31.71) (4.72) (46.68) (9.40) (7.49)
4 0.67 5.71 35.89 13.07 35.29 7.17 0.69 5.33 3.66 12.06
(0.74) (6.30) (39.60) (14.42) (38.93) (24.81) (2.40) (18.42) (12.66) (41.70)
5 0.82 3.88 18.49 8.28 41.65 17.83 2.34 17.26 5.56 1.25
(1.12) (5.31) (25.29) (11.32) (56.95) (40.30) (5.30) (39.01) (12.57) (2.82)
6 1.09 63.44 198.18 88.12 76.87 5.12 6.22 66.36 6.43 7.09
(0.26) (14.83) (46.34) (20.60) (17.97) (5.61) (6.82) (72.75) (7.05) (7.77)
7 0.92 55.78 174.40 93.44 98.97 13.50 3.60 69.99 2.20 25.51
(0.22) (13.17) (41.18) (22.06) (23.37) (11.76) (3.14) (60.97) (1.92) (22.22)
8 1.15 6.83 27.81 12.06 55.31 10.10 9.91 8.80 4.32 9.11
(1.11) (6.62) (26.96) (11.69) (53.61) (23.90) (23.46) (20.83) (10.23) (21.56)
9 1.26 13.82 47.83 13.08 48.15 5.83 5.22 15.00 4.82 12.68
(1.01) (11.13) (38.53) (10.54) (38.79) (13.39) (11.99) (34.44) (11.06) (29.12)
10 1.04 6.38 30.27 13.74 93.39 4.77 3.16 23.11 4.89 9.95

0.72) (4.41) (20.90) (9.49) (64.48)  (10.40) (6.89) (50.37)  (10.66) (21.69)
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BRt:BET4RESBESSHAEAMRA. C
MR EREME ST (31.81%) > HMRELL
£5(26.74%) >THE(23.47%) > ANEET
(13.19%) >R EET(4.78% );Co I A HAREE
(46.24% ) >HIEAR(29.93% ) > A E UMD
E£75(14.40%) > HEREE 575(6.28%) > LK
(3.14% ) Zn WA A NG REUVWES S
(39.83%) >R B S (31.63%) > FHLEES
(19.02%) > KEKRELE E T (8.97%) > X #|E
(0.54%). P I M NG HELUWEE S
(53.79%) > HE(16.32%) >RED (14.87%)
SHMEEET(8.97%)>HINEEE(7.22%).
3.2 EERSEBS5RESRESHXER

HE 4 7H,Cd.Cu.Zn EBRE5FEEREDS
EREFEEME(P<0.05);Pb SR S5HKEED
HEBERBEEMEK(P<0.01), 5HHEES
E2RMX(P>0.05), M EXHB . HKREL S,
RESEBIEHX(P>0.05), ¥ Cd.Cu.Zn & &
SRESRESHEXLANBEFELE Py iF, M
RENAYESSE Cd.CuZn.Pb B BMH XMW TTF

R4 EEREBRSERHSRESSRNEXAK
Table 4 Correlation coefficient between the content of total heavy metal
and its each form in polluted soils

BEeRES Cd Cu Zn Pb
Forms of

heavy metal

I 0.825"" 0.739"* 0.524"" 0.287

i 0.835"" 0.783"" 0.850"" 0.628

| 0.786"* 0.735°* 0.978"" 0.990" "
I 0.755"° 0.847"" 0.986"* -0.472
\4 0.671" 0.829* " 0.809"" 0.473

* x P<0.01; * P<0.05. F[& The same below

3.3 EERARSHESLRSBRSHELRERE
SHRE
ARTEEREEHR BT IED T RER
WSEEH RS E L) S8].Cd.Cu.Zn.Pb B
SECRESEBEEESCREBMHXEZE SN
0.980" " .0.829" " .0.995" " .0.999** (¥ 5). X
WARRSESREREESRSBEEEEFNIEM
X, IBETHEEBRBE, AASELRTRORE.
ATHERIEEBHELZBESES THEANARK
SEER BSHESLRESERSAUSEEMN
BAEREPEFE(ES). NI TFARRELR, LN E
REESRBRESEERR. AE 6 TR, Cd BB
RESSHEERENDE LTI THRUEREAX
T CUMRMBEGRERAUSHEHEEEH X

KR I MBHEEAYE ST HTHUEREAR
;P MEREAYESSHRESHE S THAL
BMEAHS.

5 HAYSHLREBHBSRERDEXSEEHTER
Table 5 Results of regression and correlation analysis of the content of
available form to total concentration of Cd, Cu, Zn and Pb forms in
polluted soils

LR KYERIBH R R1E R*{H
Heavy Equation of R value R? value
metal linear regression

Cd y=0.09x+0.034 0.980" " 0.961
Cu y=0.025x+0.990 0.829"" 0.687
Zn y=0.201x+1.839 0.995* " 0.990
Pb y=0.03x+0.212 0.999°" " 0.999

£6 HALTEHLSREEN Cd.Cu.Zn.Pb EXESERNESE
SR

Table 6 Results of step regression analysis of the content of available
form to the concentration of Cd, Cu, Zn and Pb forms in polluted soils

HE&R ZHEEGTR R*{H P1iE
Heavy  Equation of R? value P value
metal step regression

Cd y=0.191x,+ 0.097x; +0.07 R%2=0.969 P<0.01
Cu y=0.92x;+0.749 R?=0.649 P<0.01
Zn y=0.035x3+ 934 R?’=0.974 P<0.01
Pb y=0.36x3+0.249xs—2.868 R?=0.992 P<0.01

x113X# % Exchangeable form; x,: BREE 4 & %5 Carbonate form; x3:
B E S Fe-Mn oxide form; x4: B W45 Organic form;
x5 : 3% 8 75 Residual form. F & The same below.

3.4 F3EH Cd.Cu.Zn.Pb EHEHZSWMERF
HERE

HE7AR, B ¢ ©E, FTUHF S Cd.Zn.Pb
XM BRSPS ERTWMENF(P<0.05), Cu FEX
BB 5 BRTFHEFT(P<0.01). MEBH
T, Cd RERE 2.5.6.7.10 BEBHTME
F.CuZTEBR 6. 10 EEMEEH B ERHT WX
FFoE, In EEHE S B ERRT MR F, Pb R 1.
SO HEMHAEH ABERTEMER . KL
BEERGRE—EST, KA RIIES Cd.Zn.Pb
5 TEREMEF+H(P<0.05),Cul T EREM

#£7 Cd.Cu.Zn.Pb EHEFRSHEFPHRAE
Table 7 Accumulation of Cd, Cu, Zn and Pb in the hull of rapeseeds and

rapeseeds(mg-kg ™'}

B od Ce In Pb

Plot A B A B A B A B
CK 0.27 0.33%  12.89 8.41°"  42.36 45.73" " 14.84 16.30" "
1 1.14 1.13 16.33 7.89* "  73.61 2.20**  17.61 15.9%

2 1.0 1.36* 13.43 9.85"*  55.88 65.02" * 14.72 16.82* "
3 1.0 1.01 8.32 7.36" " 30.21 55.55° % 15.37 16.95" "
4 1.3 125 13.13 72.77°° 2516 43.05°°  20.82 16.75* "
5 0.84 1.10"* 11.37 7.99"°  82.50 45.65°° 11.07 16.42" *
6 126 1.54° 7.94 8.08 126.69 70.94" *  13.74 16.04* *
7 1.04 1.37°"  6.95 8.30"° 8217 69.52° " 14.04 16.24* "
8 1.16 1.10 9.19 7.06"*  19.42 48.51" °  15.46 15.73

9 .01 122 8.91 7.47* " 18.31 49.38" *  15.03 16.92" "
10 1.3 1.61°"°  10.56 9.76 33.80 61.56 *  16.12 18.30

A5 Hull of rapeseed; B: MIFE#F Rapeseed. * P<0.05; * » P<0.01
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REE
Accumulation rate
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Cd

izl

FE &R Heavy metal

B1 Cd.Cu.Zn.Pb EMEHFHRAREK

WS EESRERVERMMEZERE, FEHEEK
BREAYEETRE, W3R RRERME. X+
B ZnMPb SERBZH, ARXBRESRBETHE
RERBNYE B (EK 4), Y LR i
MEESBES, EES R T M3 RIE K REMR, A
T i S bF R R RE A

Ry SRIWEEFRREMNT M| cd.Co.zn.Pb FHEZFS E
3R

Table 9 Results of step regression analysis of the accumulation rate of
rapeseeds to the concentration of Cd, Cu, Zn and Pb forms in polluted
soils -

Fig.1 Accumulate rate of Cd, Cu, Zn and Pb in the rapeseeds. BEER FHEEH TR R*{H P{E
Heavy Equation of ] R? value P value

#8 LMD Cd.CoZnPb RRABRFRRENEXSEES " step regression

# Cd y= —0.633x; +1.255 0.644 P<0.01

Table 8 Results of regression and correlation analysis of total concen- Cu y= —0.153x,+0.459 0.746 P<0.01

tration of Cd, Cu, Zn and Pb forms in polluted soils to the accumulation Zn y= —0.002x;+0.551 0.854 P<0.01

rate in rapeseeds Pb y= —0.004x;+0.466 0.835 P<0.01

E%ﬁgﬁ KERAHE R Igz e

Total concentration Equation of R value R? value i 3 J AN E J

of heavy metal linear regression ! 3.6 WA Cd.Cu.Zn.Pb MBS 5B

cd y=—0.103x+1.044 ~0.76" 0.578 3.6.1CAHESHHEEFENE HANSERFMWIE

‘23“ Y*g‘gg‘l‘x*g";gg ‘gg‘z 8;23 BORFAEAALAS (32.50%) > EhHE

n y=—0.001x+0. -0.942" " .
Ph y= ~0.03% +0.547 0.2 0.846 (14.94%) > KED(13.32% ) > LS (11.65%)

FHFRFP(P<0.05). X 5X Bt Cd.Cu.Zn.
Pb 7E 36 55 FHSRFF h R U M . 3%
Sm¥EHTESERERER =5, %8 Cd.Zn.Pb
tk Cu ES BN MERTMEYHERIFEAEA
3.5 Cd.Cu.Zn.Pb fIHFEIERKHX R
AMESRAEMERFTRERES MR (F =
13.49956, P<0.01). P BSELBHEMFEHHE
REH Cd>Zn>Pb>Cu(BE 1), L HI Cd F 5wl
R BREBVEYU CIES, EEELBREM
FHTERKXHRREEERESRIKETITAL, B
REBEMEHRERES I EFHEEBKRENEE
FAHRXRRZ(P<0.05), WAL EPES R K Y
K, H3EHFXF Cd.Cu.Zn .Pb R EAHXN FLIEFE
CREMBRARREN EdmEFESRER
B+ BIELSREESELBEIARIA(E9),
MF CdE Cuskifl, XBMERBMEHFRERENEE
FHE, FHZHERE, mEHFRRXBME. XTTHE
EHHXTEd Cdfl Cu ERBE, A Cd fl Cu i
BEEERY), BERXBDIESBREY T REA A
MEEES, BEEELEBLETHERE MR
WRES, EREEBEFABHEYE R, MFEHER
BMETHR;XMT Zn 5 Pb, B EHFBIHPLKEE

>EDTA Z(7.80%) >BAERE(6.22%) (H 2), i%
B Cd5MmEHFTEAR, FIRREQMBUSEH
BEUHREAHMBEESP FXERTIELBESSE
AERE REXRAVEHEREESA S, BT R
ABNARESESBH#THY R A KW EEE
B, BIELAEYMARAESELSBAHREK . EZHS5R
HEEEEZ, RUMESEWRESENK
AN LM ERFER D), XS cd R 5 &R
BRESHESHLE, AEKEE CAM30%, 7+ F&
FE15~20 U LB, FARBE £ CdHENE
RERASCIERMELCZENFEEETKEER
HEWVES CANTTERTEE. FHRELET
FTHFEMREORAREERENNTH, SR ESH
MM EARBE h HKAHE 60% K Cd AR FHE
B AESHMELTE 7 RBENES, NF
0.03 % MR A HEH 127) . {B (o] 5% 4516 88 58 18 B S
BHREYPLIXEHANEEEOARCIEAED
HAA, EREREEBRES Cd 2L EEMIFHL
BIERAEEBEUN G FEEEIHEE, BN
MABBHEMNIRT, CRZHHEETRYIE, FRHt
—HBRIEE. WP RIS Cd SEARE R,
PAmERF MR G R A, P Cd KRS #
HEB RSN, LB BRBRENEF, BRI CAMANEKE
HRNEFH—PHRHEE.
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Fig. 2 Extraction ratio of Cd, Cu, Zn and Pb in rapeseed with different
solvent.

1. K#ZE Water soluble form; I .EDTA % EDTA form; [ . 6B %S
Acetic acid form; IV . U875 Sodium chloride form; V. SEILME
Sodium hydroxide form; VI. ZB275 Ethanol form.

3.6.2CuER 5 HENE HPSREUH R
BUR A R (22.94% ) > KIER(19.63% ) >
HEUME(17.08%) > 2L (14.27% ) >EDTA
A(13.37%) >FEER A (12.72% ) (B 2), 3 BH Cu %
MEHFTPRLIFESEARE S BHRE, ot E
HREEERETA ZR, GRFAMERE O EE
B, ENERRA, 20 RMNEHEBLSSIEF
FU0H FF Cu 5RERRAMEETERESYE,
HEHS5#EL, RREARE, BT R RB 244k
EHXUEERE COWKBEESAERSES T8
AMEREMRR, R ENEEREELHREE
K MEHFHKEDS Cu BIrd & X
(19.63% ), XA ATRE I AT 4 B3 H
EAGHARRS I EHEEEHETS, BRE Cu

BTy eI /N (12.72% ), FEBYEXT AR w5/ .
SRR, Cu EMEH TSI RAFBHETESE N
FALPE T b W B KT Z R .
3.6.3ZnMIERSHAEEE  Zn EARRRRF H
MY Ak EDTA & (45.97%) > KBS
(27.12%) > FHPT(7.34%) > L ELBHE
(6.78% ) >HEFRE(6.49% ) > ZEEZ(6.30% ) (B
2), W Zn EMRMH P HEENEERTSREESS.
HYARD, Zn FEEBRS TFRYHEBFILENE
EMAEFE. RERETHFARER, BARSGEMNE
AP EHE —HH Zn AREAYR, TR Zn By
R (4230 g AT A ENT, R Zn FEMZENF LK
MESHEE,EXANERRES In BYN, BT
EEREFTERERSTIRT Zn AR, AR
KARAEHBERY. B, P EHES ZIn #
HRFHE, ZOREFEEEY LE.
3.6.4PbMIER M EEE HISRIGIHRE
BUB T Pb 7E AR 32 BUR) o (15 o W ) AL 35
(34.69%) > EDTA 7 (21.08%) > S €L &
(14.30% ) > K IEZA(11.83% ) > REEEA(9.29% ) >
ZEES(8.79%)(HE 2), ¥ Pb FEHENFFH EEY
EOREEP AWK EAY, A\EZ PoHEE
HHEESAFETR, KRBHELR RN, 2EEES
AETESHAEY, H LDsp(mg kg 'R E)HER
RK, EALEE R 400 . FiL 80 1 600, FHERES Y 800,
FERRHE M 150, Pb W9 R W 5 H7E MR FE 2 VI AH G . B
R . MRESETK, S8R, FHR; Pb %
SRR, HRERHEY, XL RIEIT Pb 8
B —F R XEHFREIET Pb AKIE SR
S EFEE K, EDTA SF /D, W34 Pb U
AT E, EAREESH R TFHAES
(9 Pb, 1 JE 5 O 453 g B B AL B SE 06 2 W L TE 9H
WEER TN FTE &, HESBSU
REFHELHEESPh, MFH#H SR, ENEA
R ERE R E TR R e B HE it A% 150 XS 3 4 3 e ¢
K, WNAE# — SR, Bk, WRFF Po Y E
HRFH—LHRAE.
3.7 JHMFEFFF Cd.Cu.Zn.Pb BREGWMEHPEE
HEI10 AR, HRHFFELRBEBESRELE
TERZ AR, B Cu BB S5KES. ED-
TAR S8R E . CHESEEEFFMHX, In B &
HKEE. EDTAR  CHESEEBEFIEMXI, Hi
HRABEMXXA HHEBMENFTESRBLRS



1930 NOH &

x % ® 16 %

HEREBZEXRFER, FRARYE, TEER
HERNRERER, XFRNERHUEER B/ S
MERBTESRRBIEGELCTFERE, EE
BREEFERRTRRUHBR-ELR, AN, FH
—EBMESRE, UABREFREFTENTHE
WAL SHES)E .

#10 AEFIHESRERSHEFTEESREENEARHK

Table 10 Correlation coefficient between total content of heavy metal
and its each form in the rapeseeds in polluted soil

ESRES ca

Forms of heavy metal Cu In Pb
I 0.227 0.838"" 0.641" 0.690
il 0.055 0.881" " 0.811" ~0.207
i 0.252 0.400 0.393 0.574
v -0.021 0.492 0.462 -0.038
V 0.576 0.788" " 0.115 0.555
Vi 0.038 0.761°_ 0.643" 0.595
4 i1 B

XBBSECREHEYITREKAMAHNTER
B X 4t Cu.Zn KA H I H Cd. Pb
i, EBH Cu.Zn ¥ Cd.Pb A 5 8 #8974 W Ui A F
Zn. PO SR ENLYE LSS E, RH T EP b ek
SRR E 1A BRI M EEER ). cd
SEEESHABK, CuZn TBEE ZSES 4
B, Zn, PO UBEEAYES TN E,. XEEH
SR SRR AR E T RT SO ER
MHE . AEXRFESHRBRRERTIEESRH
HAEN, BB R A 0.1 mol- L™ HCI 32 B 38 B
ITRELBRBEEAFRASERBRIMELSR A X,
EOEBASEZBEREIEESRBREBERE L
FXXR, X5HEBESUI%E HO BRAKFE L+
ARBDESRERSIHELREREREEMHE
X AN WHE, Rt HELBISRER, +
BYEYTHNAESBNEXN RS, L%
Fgm, NE B EEHESBERUBRVERSE
ERBEMITH . HEEH, ARELBEAIBERS
MEARE, XIEE T HRASAUBEKES RE
S EETMEME, THLN SRFBEEERNER
AR A AN SHES(NE S BHEINE
SR FEEESMLMT LSS MW AS, XwhE
SEHELBESATER T EFESRIT R
THERKE.

FLHSBImMELRIA Cu.Zn 5 BEMERF
MIEWMEH T, FHREREHARE, AN Cu FE
BUMZENR, T Zn FEBFTMENF. B, Cd.Pb
S RBTmEN. FEFRHE, Br g5 RFfR

MABEEREEL, B, N AFELSHESRHELR
BELRTE, WHE LR M E AR &
R BHRIFERSEEESBOMSELF, LRE
EERFRMNBWEERNEE. AR T, WEH
FRRSES B REREFHEREESBESH
HHEERERLY, BENESCIAY, THEREAELRS
Tt R DL AR AR E, (B B R A O,
ERBETFUTAFERSEN, KBETHIRY, XFH
FEEERDEER & B &R R RE TR,
T~ BB RAL L. AT R F RT3 B 1Y
URMBER T ETRELREESENES, HER
AAMFENER TEFERESE, HEREENA
KERRBER/DEREAERERE R E, EF
B REELR FHRENA EENTRE
Bk, ELRE BB B IER K, TS TR K
JE, Cuf U R 41%, B ENLTE, &
EBEMEL 8% ;M KEREEKIHTETB. S
WRTHP Cu BT T X HA 47, RE T H &
1 Cu ¥R BE 1Y A AR E 12 B 0 B AR, et L SR
Cu G REME AT, MIREYHEL RS &,
M RALBNTRER, MTEESE SR
2 e, B ARE, FM T HEL RS REES

RES ARERRKE RN EEMHEX, XHFEHEFHF
B’ABTE.
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