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W . UFE (Capsella bursa-pastoris) Fa ity 3 (Oilseed rape) X4, £ A &R ARBEHARXT
FEAb EFREAKE CdiF R FEA T ERLE, FmREAKEESFNTRTT FE b
RANELRBFRIBHOEARLN ., EREN . FEIBEIRZ . T EFTEEFLTFAEMRK
F Cd 422 i B2 g a9 48 at , o /2 By KT Cd 422 7 2 249 4) , £ 3% Cd FAeE Hh 120 mg/kg B, 3F
A ENRD T ERTEEFLETRARKFEADEAR T HARSZTM Cd R T oy
Id ¥, % L3 Cd 4% 200 mg/kg o, FE fe i KA MAR S ZE B R 5,57 ey BRI
BT 16.57.17. 95 453k E A F4R N Cd A F XA ERIA I T H > B3 >H 5%, &34 Cd
AEHME LIE Cd FimEWIEm 2038 5 kA H, F A& L3 Cd HmEH 120 mg/kg o ik 2|
BRE, HEMNER TR FEABERRIFLE CdEEERARFLE CdREZIN G )2 F A2
¥ ik 3] B E MK E(P<0.01), W3R A KA Cd 432 )5 3E F Cd b4 A B0k, 5F B &3
fist Cd 9BK EBRMTEE T CAA RN EN;FEPBELAGL CdIFLEEHRN, =
FxEL B Cd BT R I BB A — B S A2 T, R B3 Cd 9 Rl g £ 4k
ATk K E Ao e LA T35 Cd & KA HA 7 BB 6 38 Jn i 32 85 356 Jm , B B4 )

L B4R B K A Rt 23 P Cd Wy #13 gUlk

KGR 53 S R Y s e =
FESES:Q 945.7

B BACAL AR Y A= 7 o 2% 7 B <6 B 1 AR 25 FIK AT
MARRMMH, DREESEGRAEHEE, EdBEY
HEfE R NS B W i A i R RS . D, BRI
e HIRAYIE R NG B R BRI A9 — 1> 0% R Al 2R A 35
B, #CHREEMREMNESRZ — £ LT R
AR RRNA G HBR R A BT E R EE PR R
XENNE B A ST EF . HYBEHAR B
BAEHEN L Cd 5 YR EE A, B B = EEY M
TP RREEESR 8T WEEYE N LR E
R, LRI LIRS R B R, S Cd BA R
TR RS RE 77 Rk SLRB RS 52 Cd i Bk i AR ) A AR )
BEBARRKSE™ . BRT, SHAKRARRT 400 ZFp
HEEEY, RESEOE S SEWHERE/N, YR, 4
K18, HRZBA LT Rl THEYBEEARK
JZRLT . R, e A R X R IR T
58 EA TR R Y CAh3E 0K (1) H 25 B 7

FE—EHEEN: AR 1980, X, BHIF . AT A AFTALES
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ESTR:THRLRXEZFRAFSF B HEAL T AR (201319);
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s B #:2014—11—12

TEFRIEAE A XE4S:1001—0009(2015)06—0167—06

2 KE FEFRMEED R#FE L EPESE NS
f# It AR IE 3R R HAE B AR E & 08 M AT
SRR R Y MW SE TN EER
Y, FESE A AR TS B i B A E R R e
4R WA A BRI ICE R R T AR HAE R
BHYHATESRER I ENBEELFEENIRE
St PR AR R e Y T AR R e
MEESRE Cd 154 T 3R FNm 3 A K RN &
H¥ESR Cd 54 L EEE 1, H 3 A 555 B
TIERFNMSE B BCER AT T R8T, IR 32 Cd
154 H RS Z RIS S TR
1 MR ExR*®
L1 Hsbe

KRR B E AR K 2=RE T 1AM A I +(0~
20 cm) , HERACH B+, HRRNTRIREGH SR E
724,33 3 mm i, EIRRAAEH

TIERATA R N pH 7. 90K R 2.5 ¢ 1),
PHES 728 & 172. 3 mmol/ kg, AHLIE 37. 21 g/kg, 24
2.56 g/kg, &% 1.35 g/kg, &40 48.76 g/kg, B3 f# &
65. 72 mg/kg, A% 597. 30 mg/kg, HHH 1. 03 g/kg,
4 Cd & & 13. 45 mg/kg, 5 fr HE &7 . EDTA +
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ZBRGEELL 2 ¢ 1,pH 4. 2) ,HHAEY HFESE RIS, 3%
SERRMZESE, W30 H 8 AW, W TR BT E L
WA FRAF .
L2 Rk

RIEILSy 6 MEHKTE, B 3 IRER,RA
HA2 48.8 cm ) 35. 5 cm WA FLRLA R AT £ REA
5 AT iR T 4 5. 0 ke, & IRAARAE YN 32400
KRB, 4B A R E R — S A FIBRER SR 1 500,350,
300 mg/kg E MR AL, TR S . PhAr#ral CdCL, » 2.5
H, O 1E28 Cd 15 Jiki , 288 F 7K B BB, 28 0 R T
R, FL R VR BE 439l R 0,40.,80,120,160,200 mg/kg
BT 6 A~Ah L, 4351 8 2 S8 R 0 - B R, s
Pipk, LIRIIE Cd M385) 43 , PR35 388 B S H ) e K
B 60%~70% ,FHFEREPRE 21 d,

2013 4F 3 H 20 H , 783 ARk K241 2= KMl o
B KA, & SR MR R /N— B SESE RS2 4 v 4
MBEREET. B 6K, HUEARECBTER, €
BIIFRE BN E 3k (pH 7. 0, K ek ) C2t ) B2,
MBI A K 40 d 5 E B R, HRE M R E 4%
RIFEHER SR, SRS MR N — AR, 2Bk
Ve A RR (43 A3t b 3R RS0, BT, 78 105°C
A 30 min, 70°CHt T F1E &, B F K FHREUEFB 0T
HOEHR 0.01 @ BT AL I 40 B, T E
HLR Cd &8;50 d JFHRINE &7 (381 0.3.6.9.12,
15 mmol/ k) #HFTE A MBAKE:, IMAZE A 15 d JF ik
IRETA VR, % IR E R S BRI E AR AR ESRE Cd
SR,
L3 TAEME
L3.1 HYAEKEAEER BERWEKS TFHRE
P AR b H R AR S 2 5 80 % IR E R B, 43 %
FEREERME R R & &K W BRER VE Bl = kb B vk
5 v s B A R
1.3.2 HWYKkEHRER CdEENE HREUHRE N
HYIEE LIRS 0. 2 g A SR PUFR 45 1 f e o, 9
RS AR S (HNO, #1 HCIO, &K 5 1)6 mL,
B MIDS6 FUGHCI T8 ST i 15 R J RO i 2 I RHE
T4 J5 28 18K B 25 » B ST Z-5000 20 JE - 04356 56 B 1

FEHAFH Cd & & QU E 54 R 2833 nm, a5
1.3 nm ATEHF 9.0 mA, K& 15.0 L/ min, RS
2.2 L/min, MEAEE 7.5 mm), HA, EHYIEA Cd
FREERFBCH=# rRELBSE/LEFELE

R

L4 BAESHT

% Excel 2003 F1 SPSS 17. 0 #4347 888 50 -1
K i, B 5 22 43 M (One-way ANOVA ), & 2 M FH
Tukey £ ,Origin 7. 5 BAAVER .
2 HRESW
2.1 TR[FZKIE Cd AbFEXTFESE N M 32 A FMR I A 52

M 1A%, AR INANE Cd 78— E 2 B
TR A K, i, 4 8 Cd mnAKFERF
120 mg/kg I}, FESEATMEZ 1 HH BE T AERRIER /DN i 2R
S RIE SR A EA ST, HIERINSMNE Cd W E
IR FESE A S AR & b B SRR S T EAA Br A
[l ARIREIZKTE Cd AbBRSESE A0 3 Bk s AT B R B
H 5B IS AR ) A 3, o, Cd MR B D 40 mg/kg B,
TSRS b AR TFESRES AR
E(P>0.05),Cd ¥R T 40 mg/kg B, SE3R M EAE
PR TR b _b R FIAR FB T 2 ) B 2 4 n (P<<0. 05),Cd #&
&R 120 mg/kg At , FESEAEBRE ML EFBAR T T E o
) EE AR B S BB B I T 13. 10%.8. 76 % il 13. 00% , JH 3
A B 5 L H B AR T 2 43 ) Lb AR R X BB B i T
10. 63%6.5. 65%F1 12. 96 %, 453 R AKF# Cd %
FEMMSER A KA MR HAEH X AT RE 2 Cd #im AR
FHEWMFEFRTRNE FERNERIEG Y Cd W
&R T 120 mg/kg B, FESEFNM SR b FR AR
T ERE L5 Cd &2 M3 inm 2UR P, % Cd
b 3K R FLT R IR B B R, H P #E 200 mg/kg
A, SESEAE R R b b RN AR B 22 43 1) b AR R X R
KT 7.01%.14. 14% .18, 74 % , HISEAE bR 5 L4 b &R
AR I T 4> 5 LA R X IR B PR KT 8.35%,
16. 57%6.22. 24 % , Wit Cd SHlSE A 4 K R B B2 W
HIYER

*1 AEAF Cd B THEMBEHKSMTE

Table 1 Plant height and dry weight of Capsella bursa-pastoris and Oilseed rape under different Cd treatments

Cd ¥k & E=3 T3

/(mg « kg™1) R/ cm HWETE/ (gD WFTE/(gH D R/ cm W ETE/ (gD WFTE/ (g« H D
0(CK) 54.2+2.4 b 5.02+0.54 b 0.5234+0.12 b 52.7+2.9b 5.13+0.64 b 0.51740.29 b

40 55.8+3.5 b 5.14+0.32 b 0.5334+0.35 b 53.8+3.5 b 5.18+0.35 b 0.52240.34 b
80 60.7+2.7 a 5.321+0.46 a 0.58240.21 a 56.7+3.6 a 5.344+0.58 a 0.57140.28 a
120 61.3+2.9 a 5.46+.067 a 0.59140.28 a 58.3+2.7a 5.4240.69 a 0.58440.35 a
160 54.94+3.4 b 4.687+0.52 c 0.5314+0.31 b 51.2+3.8 be 4.534+0.37 ¢ 0.52340.41 b
200 50.44+3.0 ¢ 4.314+0.43 d 0.42540. 36 c 48.3+4.1 ¢ 4.2874+0.34 ¢ 0. 40240. 36 c

W ARFE/NE FRFRR 2R B (P<0.05), T,

Note: Different lowercase letters show significant different at 0. 05 level, the same below.
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2.2 RFZKF Cd &b BLXF S0t | ok 42 R A2 R &

MR REBEYHTEEIERNEREY R, 58K
ZOHEREEERKEHRBEBZ ., HEREEY
N REEMNBERATYRZ — EEFHRETAERK
HIEMIAN IR E R & BRI BET R R &SRk
BB URESBEMAEAGT HER S E B
XN, KA R —EAE e E 4B Cd 15 Y /Y
PEFEAR . K 2 ATRLE B, AR RKFE Cd b FEFESE
AWML a M b S E YR e 5 AL &
KK (40 mg/kg) Cd AbBRAT, FEEFNIMEITLEEK a
F b A B HRA BT S I A1k 3 58 2 7K (P>>0. 05);
4 Cd FINERTE 40~120 mg/kg B, FEEFNME AR R
a fl b FEBERN; Y Cd WA INETE 120 mg/kg A, 3¥
FHEREK a fl b FE A LA X RS I T 11. 67 Y%A
13.38% , JHISER4R K a F1 b 7 & 43 51 ELAH L 6T BR 3 fin
T 11 21%H1 14.37% 24 Cd AR INEE T 120 mg/kg
BF FERFHEMRE a M b H RSB TR, HME Cd
A IR B TR, T IR R, Y Cd MR In&E

200 mg/kg I}, FFEMLR K a F1 b F 8437 HbAH R X
AR T 65.00% A1 17. 40% , il3EM 48K a A1 b FE 45
U AR RN B AR T 62. 93 %6 1 15.97% . ik B B Uk
B Cd iy X 3 it B iR R B A BEIR, TR T
ME R AR M T MRS R RS . R 3RS
DIEH W E Cd Bl FIEEMMmE AR b &
BAMSZRLESTRE a FENELBHEAR—-K,
B Cd X4 K a M HLAH4RE b B,

FERAMEAR N R & R A 1 Cd Bk
BT 3G LA PR e K 55 BRI e B 2 7
(P<0.05),% Cd MBS INER T 40 mg/kg i, FERFIME
RPN IRERR & & 2R T, 24 Cd M &k 200 mg/kg
A, BE X R L, S5 55 090 S A PN i R A & 43 1 1
T 15.57.16. 95 %, X HAESLIM R A N AN E LB Cd
fiiE TR AEALE, E R THEREMN AP RRR—
ERRE R T IR R HE Y v R S E A R T4
R YR AR, PR IE B AR K

*2 AEKE Cd B THEH AWM RENASRSE

Table 2 Chlorophyll and proline contents in leaves of Capsella bursa-pastoris and Oilseed rape under different Cd levels

CAWE FK T3

J (ing kg1 MR a HHERE b flERR MR a LE=S flERR
/(mg+ kg™1) /(mg + kg™1) /(mg+ kg™1) /(mg « kg™1) /(mg+ kg™1) /(mg + kg™1)

0(CK) 1. 20+0. 13 ab 0.52340.042 b 75.949.8 f 1. 16+0. 07 be 0. 50140. 056 bc 69.4+7.5 f
40 1.2340.08 b 0.52540. 052 b 100.5+13.6 e 1.1740.09 b 0.52040.042 b 93.7+11.8 e
80 1.31+0.07 a 0.58240.024 a 532.4+24.7 d 1.264+0.14 a 0.56440.039 a 493.5+21.8 d
120 1.34+0.15 a 0.59340.062 a 729.7+29.4 ¢ 1.2940.05 a 0.57340.049 a 698.3+18.7 ¢
160 0.93+0.03 ¢ 0. 46240. 033 ¢ 1023.4+35.2 b 0.724+0.07 ¢ 0. 44640. 053 ¢ 924.7+25.4 b
200 0.4240.04 ¢ 0. 43240. 029 ¢ 1257.84+30.1a 0.43+0.03 d 0.42140.022 ¢ 1245.4+39.6 a

2.3 WEXMESLE CdHREEH

R 3.4 A A1, M I Cd ¥ E A 3.09~
24.15 mg/kg, 2 F % HRIY 0. 02~6. 97 4%, #1L F &R Cd 1k
BEH 7. 13~66. 21 mg/ kg, 2 Fg%F BRI 0. 14~9. 58 4%, Ff
52 Cd ¥ B R 0.56 ~2. 37 mg/kg, 29 g ¥t BE i 0. 08 ~
3. 56 1% ; HISEHL 3 Cd ¥ BE K 2. 21~17. 80 mg/kg, 4
Faxt BRI 0. 42~10. 41 £5, # T Cd ¥ B Ry 4.56 ~
53. 78 mg/ kg, 21X HR ) 0. 92~21. 60 4%, #7352 Cd ¥ F
7 0. 59~4. 35 mg/kg, 4R BEIY 1. 27~15. 73 4% ;363
FhSEdh b T AFFSE Cd & & pEE Cd ALK

FA3 0 22 S0 in 5 PR A A 3, R/ (40 mg/kg) Cd Ak 38
At SRS B0 R AR AR Cd & BB RA
BT B R 3k 3 4 2 K - (P>>0. 05) 524 Cd TR I & 5
F 40 mg/kg B}, FEE A S b b F bR FE AR SL Cd
ErRARINEIN, Y Cd A INE L E] 120 mg/kg B, 383K
FIHSEH -3 b IS Cd BRI K, 2
AR FEEANMEE L 8 Cd ¥R EEREE Cd ALK 38 fin
SRRk Y Cd MERINE ST 40 mg/kg i, 33K
HIHSE 1+ 45 Cd YR BE 2RI N, =22 J L 38 T i B8 2% ¥ sk
AN =S Cd M EERBIEE Cd b B K 38 fin i 2

*3 AR Cd EAETFRENR CdE
Table 3 Concentration of Cd in Capsella bursa-pastoris under different Cd concentrations
Cd ¥R M b Cd ¥R HRAB Cd WL HFSE Cd ¥R +3 CdvkE BRARK
/(mg+ kg~1) /(mg+ kg~1) /(mg « kg™1) /(mg « kg™1) /(mg + kg™ (BCH)
0(CK) 3.03+0.52d 6.26+1.23 d 0.524+0.08 ¢ 36.56+3.45 d 0.083 a
40 3.0940.24 d 7.13%+0.77 d 0.56+0.07 ¢ 67.18+5.28 d 0.046 b
80 8.08+0.78 ¢ 15.78+2.12 ¢ 1.2340.12 b 197.264+9.79 ¢ 0.041 b
120 24.15+2.34 a 66.2145.74 a 2.374+0.11 a 635.48+13.56 b 0.038 b
160 19.63+3.13 b 55.78+6.62 b 1. 68+0. 23 ab 892.45+10. 28 a 0.022 ¢
200 18.88+1.78 b 50.13+5.25 b 1.54+0. 31 ab 093.78+16.41 a 0.019 ¢
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x4 AR Cd BAFETHEGFNE CdE
Table 4 Concentration of Cd in Oilseed rape under different Cd concentrations
Cd ¥R M b Cd ¥R RS Cd W e HFSE Cd ¥R +3 CdvkE BRARK
/(mg+ kg~1) /(mg+ kg~1) /(mg « kg™1) /(mg « kg™1) /(mg « kg™1) (BCH
0(CK) 1.56=+0.23 ¢ 2.3840.54 ¢ 0.26+0.07 b 23.15+2.45 ¢ 0.067 a
40 2.214+0.15 ¢ 4.5640.92 ¢ 0.59+0.13 b 63.25+5.12d 0.035 b
80 6.60+0.78 b 18.73+3.14 b 0.73+0.22 b 235.7+9.38 ¢ 0. 028 be
120 17.14+1. 36 a 49.23+5.23 a 3.86+0.46 a 685.4+12.54 b 0.025 ¢
160 17.80+0.97 a 53.78+4.74 a 4.35+0.52 a 1105.7+26.78 a 0.017 d
200 16.34+1.78 a 48.57+3.78 a 3.12+0.31 a 1257.3+33.46 a 0.013 d

WA, 3 HL 35 8 25 (% F X HR (P<<0. 05) , 4 Cd 1% in
®ET 120 mg/kg Bf, ZF X Cd & R BN ST
R, 24 Cd FR & Hy 160,200 mg/ kg At , SE3EFIHEENT Cd
H & R EFHABE (P>0.05),
2.4 Cd {5 Y FE3E 09 32 A IR e sk iz

SR Cd 159 T EFIMSEXT + 3 Cd W iR
B IRRIKEANE Cd ¥R EE R H AR & o, FEEAEAR
[FERAL (i b A1t F)HCd &8NNSR v, K SEEAISE
BN Cd FRE LS Cd S BZRINER, A LT
SRR 5 7 R, I X BOHE HEAT IR A 2 43 . B 5 W]
L FEEANM AR AL Cd S B E5AFAKFATE Cd ¥

JEE 22 (1] 4 [ U5 75 7R 449 35 B (2 3 MK S (P<<0. 01, 38
Ho EERFIHL T I Cd & B 5 AR AKFAbH Cd % BE ) s
HRZR B A 0. 7923 * 1 0. 8131 * , IABIHR .3 1E
FESE(P<0. 01, i3ty LA T Cd & & 5K
4k B Cd ¥ BE B IR AR 5 & 200 5 O 0. 9154 1 Al
0.9387" " , IR EIM i 2 IEAHSR (P<C0. 001D, XK BAAR N
AP -3 Cd REBE YA RO, 13 Cd & B 7E—
ERE FAFRE TP Cd WARE, EXF T B
REWHERE Cd Z KRR, BRAER R EATHAEY
AR, AEULEA 13 Cd & &, AR ARME.

x5 FRMMEARRTAL Cd SESAEKFLE CdiREZ BN ST EIPSH
Table 5 Concentration of different parts of Cd in Capsella bursa-pastoris and Oilseed rape under different Cd concentrations
L H A (X) ESRENEY: ¥ PE R B R? BFEH P IRAHRREL -
S~ HE CdEE y=40. 950z—54. 123 0. 7876 0. 000 0. 7923 * *
HWF CdEE y=14.133z—3. 6837 0. 7935 0. 000 0.8131* *
— #F Cd&& y=64. 646x—102. 49 0. 8536 0. 000 0.9154 % *
HF Cd&& y=21.116z—62. 057 0. 8720 0. 000 0. 9387 * *

T % AIRMEAE 0. 01 K ERBZFE R, * FHRHETE 0. 05 KF EBFECUR) .

Note: * * Correlation is significant at the 0. 01 level (2-tailed), * Correlation is significant at the 0. 05 level (2-tailed).

2.5 EEAFIXFEEAMIER I Cd M

HE 1 ATAL ZER IR S AL BT fIh S i b
TRAIHL T Cd & 2358 8 & T4 X iR (0 mmol/kg) ,
M EEK CdBENHASR TFREEMNB TSR, H
H1,3~15 mmol/kg & & FIALFE T F A A Cd
BB LT RN T 1. 83.5. 35.10. 81.12. 39.15. 23 £F,

= 50 33 Capsella bursa-pastoris
2
%‘) 40
5 30f
=
=}
Q
=] 20
?H;H 0~ H B3
il
& 10F ~- TR
=
O ok
1 1 1 1 i 1

A FIHE Chelator concentration/(mmol-kg™)

R HB & Cd & 43 50 b X B3 fin T 0. 65, 1. 81,3. 35,
4.03.4. 61 £i5 ;IR B A Cd B4 X R In T
2.47.7.83.17. 42.26.17.33. 06 %, #b F # & Cd &4+ 5
X BRI T 3. 03.7. 03.8. 99,10 52,12. 50 %, AHIFI%K
AFAET M AT Cd & YR Tk,

60

s Oilseed rape

50

40+

30

20

Cd& & Cd content/(mg-kg™)

BT E Chelator concentration/(mmol-kg™)

B 1 ZEAFXSFERMBEER Cd BRI

Fig. 1 Effect of chelator on Cd concentrations in Capsella bursa-pastoris and Oilseed rape
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ARESREYBEEITE N, BASE 2 E0E
TEEHR A SRR . IR S
KM TRERR CdBEYRET THIR. ZREHF
A SENS 13 Cd {55 BA — % KT (R BE i Cd
AL PRSI A A A R B HEAE T R e BE Cd A B AW il
FESRAMIE M AR X T AT ST45 RAR— B
I, B Cd "] AT | ESF A0S it SR » R B
TETHZEAR A B0 10 7 1A AR o BBl Cd ok B A9 T e T
Tt ZHERI B ERIEM R, EXFtERE —E
FIR BE Y o R T — R 7 B T 2 32 2 05 5 » DT 2 B i A A
SRl R R SR AFAEAR T SR B 120 me/ke FTRE R
FrMZ Cd 3% 1l SR BE

MIZBFFERIZE R KT, Cd TR SRR A 4345 R/ g«
WRER> 3 B> HF L, HEBMMEE LIRFESRE Cd ik
JBE 38 o i 5 v (L3 7 394 oo A R B e R Bk
SXPMSRIE S E . FEAMSEH T A Cd &8 K HAR
PR3 BA 2 i T 3t R AR S, — 38 i iy Cd RAR
SIARFERE MR T, BRI X Cd A ERI SR8 T7, 1
i b ERARF L) Cd & B X Cd % RE 142
XX FAEM B Z KU T A R FF AT Cd 1
ERARBEEE Cd ALK (938 0 11 28 9 A X 7T RE
R FREE g Cd SR, A Wig 5, X
Yy L REE B L 2, AT A T AE R X 3
Cd (WM ) 3t b %32 ) Rl T B R
R Cd & BB R » T 5 A 3K 2 F it SRR Y
Xf £ 4 Cd i3 LB HUR, T I h S B R
ALY, W RPSFSE AR AR &R KRB W E R 7E i
T RAL—EMERESRIOREH, R
TR S Y, 7EXT £ Cd RIS £ L&
M-SR R . SR ERKE SRR
3 Cd A9 I RE 1 39 8058, B4 1 B SR O T R
B Z T SR b 3l T kP SE Cd & 8 A H AR
R JBE 28 8 T 3 X U W 5 I S A L SR SRR BRI
Wi E S 3 Cd B9BEST 1B Cd 153 T3 00 L T 78
R, G EFTR FRAMIEHAABEE Cd 5%+
SR S1 .4 J5 BLE— XA R A KA A Cd 1324
ARAHEATHETE , HRTAS N2 5 50 5 % R 9 2 & 5 ED-
TA Z[8] & ROR BEFTXE LG AT, R E— 22X BEATTIY
WX AT N IS

EDTA RfcH WA —FE S MRS E L REA
TRUFHOZE A AR AT 1222 e T I 4 57 ED-
TA 5ZRRR &G, B R N 2 ¢ 1,EDTA 528
BA,—J7 AT AR L4 pH {EH. A A THY X Cd Y
Wi 75— T L LR EA AR A TR ES R T

Xof - et A W R P R BT 1 IR R B,
IMARFIKFZ A FI UG, SE3 Ml 3 Cd & &
R T E R 5 RN A 5 X BEAE L, A AR AR IR
MER—FLBR T D i REAMFR BB 5 E,
H—LEATELE Cdad—EREMNES TSR
REMEYRFE. BRENESESENE IERE
TR ., X URRA S & A A RUE AL T £ Cd,
H5R T Cd B9 A=Wy el A v R S R
ZIREERPER T Cd 7 3k 55 1 40 A Fe i
BERGMFEETHEM LM LR E Cd F &R,
BESED R THEEY, I 3G B AR
W B REG J5 , HEAT AT SE B 43 B B SR X BE R IR A i AT A
HORE AN, XA BB X5 Y LT B R KRR
BAS— LT . SR FEFMEX Cd MR
MEBERGHEEHEYHEILARKEE BEEYE -
AR 25 T i B DL A SR AR RS B
T X Cd % ia 0%, e N 43 F A Y 4
FER TR S EEY B AE H T A5
WX KE T HEY EFESBRRREB . AEYEKR,
TERNETT R R Y = — R A BT R E Y B EER
SE Lk
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Research on Phytoremediation of Cadmium Polluted Soil by
Capsella bursa-pastoris and Oilseed rape

ZHOU Xu-dan,ZHAO Chun-li, SUN Xiao-gang,JIANG Da-wei,CAI Yan
(College of Horticulture,Jilin Agricultural University,Changchun,]Jilin 130118)

Abstract: Taking Capsella bursa-pastoris and Oilseed rape as test materials,the Cd tolerance,uptake and accumulation of
Capsella bursa-pastoris and Oilseed rape under different Cd concentration in soil,and to enhance the remediation effect by
adding chelator was studied. The results indicated that low concentration of Cd could increase the plant height,dry weight
and chlorophyll contents of oilseed rape to some extent,while high concentration of Cd restrain the growth of Capselia
bursa-pastoris and Oilseed rape ,when Cd concentration was 120 mg/kg,the plant height,dry weight and total chlorophyll
content of Capsella bursa-pastoris and Oilseed rape was the highest. The proline content of Capsella bursa-pastoris and
Oilseed rape increased with the increase of Cd in soil, when Cd concentration was 200 mg/kg, The proline content
increased by 16. 57 times and 17. 95 times respectively compared with control. The accumulation of Cd in roots was much
higher than that in shoots and seeds,the Cd contents in different parts of Capsella bursa-pastoris and Oilseed rape were
significantly increased with the increase of Cd in soil,reached the highest content when Cd concentration was 120 mg/kg,
after that,the Cd content were decreased sharply. The Cd contents in different parts of Capsella bursa - pastoris and
Oilseed rape were significantly correlated with concentration of Cd in soil, which showed that the concentration of Cd in
soil could be absorbed by plants effectively and the Cd contents in different parts were mainly depended on the
concentration of Cd in soil. Capsella bursa - pastoris and Oilseed rape was a promising crop to be used for
phytoremediation on Cd contaminated soil,and the characteristics of Cd absorption and accumulation by the two plants
were uniform which Capsella bursa-pastoris was higher than Oilseed rape. The Cd contents of above-ground and
under-ground of Capsella bursa-pastoris and Oilseed rape increased with the increase of chelator which could obviously
improve the transshipment and absorption of Cd in soil.

Keywords : Ca psella bursa-pastoris;Oilseed rape ;Cd pollution; phytoremediation
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