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Effects of the chelator on Solanum nigrum L. remediation of cadmium polluted soil in Chengdu Plain

LI Shi-hong'?, LIANG Bin'*, LI Zhong—hui*

(1.School of Environment and Resource of Southwest University of Science and Technology, Geological Engineering, Mianyang 621010, Chi—
na; 2.Sichuan Geological Survey, Chengdu 610081, China )

Abstract : Selected two kinds of soil about different cadmium pollution and different pH in Chengdu Plain Mianzhu Area. A pot culture ex—
periment was designed to study the effects of two kinds of chelator( citric acid and EDTA ) on Solanum nigrum L. remediation of cadmium
polluted soil and the changes of soil pH. The results showed that with the increase of the concentration of the citric acid, the biomass of
Solanum nigrum L. in high pollution soil (MZT-01 ),whose Cd content was 1.29 mg-kg™',was declined; while the biomass in low pollution
soil (MZT-02 ), whose Cd content was 0.89 mg-kg™, was significantly risen and reached a maximum when the citric acid was 5 mmol -kg™".
When the citric acid was 5 mmol - kg™, under the stress of Cd in two kinds of soil, the content, the absorptive amount and enrichment factors
of Solanum nigrum L. could rise to the maximum, and the phytoremediation effect was the best. EDTA poisoned Solanum nigrum L. and the
absorption effect was lower than the control group when EDTA was 1 mmol - kg™. Chelator had a greater influence on pH of the neutral soil,
pH from 6.35 to 5.57, but almost had no influence on pH of the acid soil.

Keywords : cadmium; pH; Solanum nigrum L.; chelator; phytoremediation; Chengdu Plain
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Pyt Jp 3 BRI E 2R A PR —Fl Cd A B,
HA YRR it 32 i ZEAE R 7 50 A AR BE i
SEARHO AR EDTA J2& H i T8 2 3 i 5%
G, BT E AR Cd MBS I R,
PETT sEA R O R R iy ed, Rkw T
Ak Cd 150 HIEFEYE S, Zaheer S5 9%
BERIMSAE S Cu V5 e 3, R BRI 1T 2 2 1 in
YA Py SRR i, IF SRR MY Cu 1%
W5 XA AT R P AE Cd-Pb &2 & 15 YL 1) -4
b X AR AR T — AR EVERT I B ZEXT
Cd )& 5 R BT A3 3.59; 5K £ IS UF 5% 7 i iR
F1 EDTA X ERRAE S 1380 A3, #1608 5 EDTA 1K
FRETERREAE S Cd &R iR F 74.59 pg, JEXF AL
) 2.98 £ ; XU 4 S I IE A MRAE AR AR BT e T B
S HLW s T 4 S s, A5 EDTA Rt i i
PEHET MRRAERALNT Cd A1 P (R ; T 3R ZESIRF 5
KB+ Cd S RAMFRIRE T, # - E8oH
YWzl Cd LA EDTA kbFRE K. SR 1 A 21
SR FP AT RS2 B Y5 Y L X A HERAE A R 16 5 4
EADWL DIFERZ R A ) B 2R -5 i CdCl, 5
H CA(NO;) I 2B BIRHTS Y i B 1, L 5 3t
A e B i 112020 JEANAF B S B e DX 7
R BE DA K A 3 () 1 SRR 222,

AR SCAE BGHR S TSR AT i X BEER T P4 75 Y e
JEAT X R ERZ - R = N A0 Kpr
B A EDTA /BN E AN TR e 25 BE Cd 154
TR BOROR RV R B A I e 2518 2
HEF 5 Cd 5 A 3B SRR B S A Y 5
DUA ke 28 AE 2 R VR L N B 2 T IR b X 32
Cd V5 e 1) R LRl 22K

1 MHEFE

1.1 iXge#r

PR AR B AT XN 75 YRR AN R Y
PRI 3, T i B KRS L, I RREK R 21% . %
XN MZT-01 +3EFEAE: ik . pH 7.09, B ML 57.5
g kg, IKARVER 171 mg-kg™', A% 59.9 mg-kg™,
R 123 mg-ke, CEC(PHE 285 ) 11.1 emol -kg ™,
SRS 1.29 mg kg™, & [ 5 4 B A5G i A (GB
15618—1995 ) 1Y = Zbr i s MZT-02 - 38 Je A 1 Jow
g :pH 6.16 , 5 HLIF 40.6 g-kg™, /K fifttE A 166 mg-kg™ .
AR 31.9 mg-ke™, BHAE 117 mg-kg™,CEC 12.4
cmol -kg™, E1450.89 mg kg™, i [ 5K - PR o R

(GB 15618—1995) ) —ZAnifk . e 25—+ T _F 4k
TERE,
1.2 X Iwigit
1.2.1 24 ik

W 3 kg 15 Y L EEFENL 5 20 ¢ E A LB SRS,
A E g5 R (AR 25 em 5 25 em) 1, 4
5 K B H R K B o Ve R R R
SEVE SRR S b JE LGS YR A
1.2.2 R

RIS 5 M HI(CK A B.C.D),3 IREXR A
PRALFE : CK N ARIINES G, A LR Infr g vk
7 1 mmol -kg™', B A IIFFAE TR BE ) 5 mmol -kg™,
C AT IFFEERR M % g 10 mmol kg™, D ZHIESINEDTA
WP R 1 mmol ~kg™' BEHURZIRLTHE 1 b 25 Fh 2201
Ba, HABE T/KIR ML 24 h 78 25 ClHEREE 46 N B
BRZT A, EERRK ARG KN4
AT R P SR 8% e RS SR, 1
KA TOERER P DK 12 d J5, BB 1 PR
WFERSE . fEREHR 25 d I ARIEL) & B E i
Jiti 5 g AN TER ARG 26 15.22.30 d B 43 5l i 7
A
1.2.3 JEAF PR Azl

MAEY BRI (76 ) B 35y A
STk e I 25 B K B, 105 C&FF 30 min, 4R
JETE 70 CHUt R IEE , Fri| T S &, BT I % 5
TRAE AR R AL LS, IF T AL T T, S
i 20 H i35 AL B 2 AR A AT I G,
MEREM A Cd SR AR R £ pH . FESCRA
HNOs-HCIO,(AFR EE 4: 1) T A, B 5 55 2 o
157% (X Series T ICP-MS)J5E Cd 745 ;2K A pH 11
X145 pH .
1.2.4 Gty

% H Excel 2010 Fi1 SPSS 20 % 8 vk 4748314
My 22530, o251 25 S oK~ H0.05,

2 HERES

2.1 BEFIZEEYEMNZN

FPER AN EDTA X} g 25 A K s ank 1 fr
TNo B FPREIR U BE 3G, i RD L3 i A R SR
PR E R AR a3, 78 MZT-01 pyfa sk, v 1
AR AYEL CKATRET 19.21%~56%, {HH
A CK 5D AP R R B 2225, TREZ RN
EDTA et ™ E s m 2 e 25 A K . 78 MZT-02 11
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FEAR AR EEEE A5 A B.D AbBEET, 5 CK F#R,
A B RN AR A2 AR e 3
T 1A% Y R B AT R C AbSRE, AR )
WA TR
22 BEFIX IR Cd B9
2.2.1 EAFD JpSE 2R Cd & 3 520
AFEEFRIINA L35, e g 280t Cd &Rty As
LA 1 R A PRI, PR 3 JE3E Cd Sy
AIHE L HH MZT-02 Je %51 Cd & &2 8 755 B 4b
RIS, PiRh b g% Cd R aksk AL TG
PSR C A FE S, PiFP e E Y% Cd 3 B
ARG, Hrh MZT-02 Jp2srh Cd & RE T
R B H CK Hfeds Cd S EiRE A B .C
AFRY CK Hoks, 2% Cd S B 3A THa , 3F HAE B 4b
PRI R BN . A [FEEA RIS AP - g8 2% Cd &
T 2 R (B 1), G Xt T MZT-01 5
H MZT-02, AR ZE GRS IE , Je2gh Cd )5 &
5 CK M 2R AN .25 (P>0.05) , 48 254 I Ab 33 2 Jia)
JeZErh Cd F i 22 ORI . (P>0.05) , HJ& MZT-02

HS N EDTA b3 5 HARE G AL 3R A2 4k 3
(P<0.05), it B iy FHZS 5 000 e S s b -+ 48
Hf Cd A B e
2.2.2 BEAFIpZEZEM Cd W A5

AT e 28 2R Cd W RS2 AN 2
TNo JEZEHN IR DL R M 2R Cd i S
T LA e 25 A Yyt AR, eI E s D0 b S AR 15 52
RO pEEXT Cd BRI R: S B e KR /N
B, FEPIRR 3O 2R ISR AR B AL B B I
K, HWUREAY, HP MZT-01 = [ BT T
26.54% ,MZT-02 #2511 FFF T 179.74%., W4 CK
AEXT HE, MZT-01 Hr oy 3% il W i B (2 5 T MZT-02,
AR RN FHES A R B AGRE BL T, JBSEX  15
T HEPY Cd MOIBCHOR 4T 5 7EESG I PR
T, JEFEXHKTS Y R Y Cd SRR R B
JF HAE B Ab PR 25 F T i85 132.99 pg- R B K
1, W10 5 TAE IR A0 EDTA S84k B RE G 55 Cd fEist
-8 Cd R R (32.85 pg- R,

MR 1 FIE 1 AT AR R, WAP 148 30 fpE SR

R 1 TEBIEDTA WEELEYE EEFHANREL pH RN

Table 1 Effects of citric acid and EDTA on the biomass and bioconcentration factors of Solanum nigrum L. and pH in root soil

. A B g s pot™ XM 5 4E 2% Bioconcentration WAL pH
A3 BT /mmol - ke Biomass of stem and leaf factors of stem and leaf pH in root soil
Treatments Concentration of chelator
MZT-01 MZT-02 MZT-01 MZT-02 MZT-01 MZT-02
CK 0 15.51+3.28b 3.89+2.73a 5.26 14.2 6.35+0.23b 4.91+0.13a
A FrER 1 12.53+6.4ab 7.44+0.21a 7.75 18.43 5.77+0.17a 4.96+0.13a
B FriEg 5 12.12+1.49ab 7.32+4.31a 8.53 19.33 5.57+0.04a 5.01+0.09a
C FrIERR 10 10.62+1.39ab 3.37+1.59a 7.88 11.43 5.58+0.22a 4.94+0.14a
D EDTA 1 6.83+3.24a 5.55+1.21a 4.39 292 5.85+0.1a 5.12+0.22a
T A NEFRRERAE 0.05 KT EEFEE . K 1,8 26,
Note: Different letters denote significant difference at 0.05 level. The same Figure 1, Figure 2.
- c -
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B 1 EAFIX LZEZEM Cd SEHRIT
Figure 1 Effects of chelator on content of Cd in stem and leaf of

Solanum nigrum L.

B2 BAFIXEEEM Cd RKER RN
Figure 2 Effects of chelator on absorptive amount of Cd in stem

and leaf of Solanum nigrum L.
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ety R AN AR Cd SR 2 IR B
ARG , D6 R e 25 280 Cd 1) 55 S 1A ™ 4% 12
JeZE KM, L, 7MY Cd & AR LR
BITEOUT N B2 e E AR Y s R AL, IR
WE Rk EME AR B E 1
2.3 BEFIx L pH BN

MR 1 ATLAFE W, fERINE GRS, MZT-01
JeZEMR R L1 pH BT B 3, IF H AR (i B 4%
K, MZT-02 Fjp 28 R+ 1) pH AR{b iR R /N, H 2
PSS 1) b TR S AR AR o £ 1 T BR{E (pH
R 6.5), UL B R ZE ARPRINSE N AR M . Jr 2250 M s
WERHEE D), P CK Y pH BIF L4 TR, 78
MZT-01 +3Erf, ARRIMESFISINERA L pH 5
CK 4 AH b 28 4k 1 3 (P<0.05 ), {H MZT-02H B A7 it
FARME . XATRER N M AR G W T KR
AHLBRZEY T, (AR PREREE 7 A4 1 B R AR Ak, 151k
T EA I AR SE Ry, HoppbE
HESE AR R WA LR AR A5, NI RBL i
Iz G505 1458 pH B S REARR 5 iRt R AR R
SN MLER I VE FH SR, B AR B AR & 55 )

pH WA 2, L5 AR 28 700 A7 HLIR AR B AR AT
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24 BEAFIMEE I SERHHZMN

0T 4 1 AR RBCE TN AR B AR
FEEhRZ —, T EDTA WL T 5 MIE
FAEK ANBRMERG S MR 25X Cd s 4R R, A
FHRTHEMA EDTA J5EZERT Cd M EHERE . WE
1 AT LUE H, MZT-01 4 Jp 350t Cd 1Y & 4 R BGA
F|T 5.26~8.53;MZT-02 3P Jp 3%} Cd i & 4 R
BOREN T 11.43~19.33, PP HE R S5 10 & 48 R AL
Bt s R B 1 WA SRS, 8 B B2 ) T
S A e ) Cd 2L A 5 B VR o T R O
T, R 4 R 1 O A AR R R R
BROBRAF X R A I R AR AF A IR, ZE U Ay
BRR TGS T, MZT-01 Je %%+ Cd 19 & 5 R BN
MZT-02 ] 42.05%~68.94% .,

3 g

SN HLIR A — s R bt RERS ad i 75 1/
e 3 vp o S A A B R, R R I AT RS
DRI RER7/L T G (RO W S E N L3735 B U PN S
SR R BRI, At B, AT
MRAE—EFEE_EX e 28l Cd & 2 1o W] e 1Y

PR SV, RS v B 2k g ), JB 28 X Cd A W A 2
TFUARREA . 3X 7T BB A FFARIR 1IN A -3 R n] 58
A Cd 1 sl i 2Rk ™

EDTA 7EA2 JE A 17 W EE 4 Ja 1 [R] B mT g 1A
HHEA — st msg iy K. AR RN,
EDTA AJ7EAR KR FE b 38 fin 4 e v v o 8 4 J8 1 7%
HYOCH R E Y Cd i E 8, HINH A
BBk, e RE A s A BRI AE A 0 IR A
KB T SEAE PN Cd 1Y 4 R D , s
&5 AR I3 K o X4 SERIFGE FBH it JinAS ) v i
f) EDTA ¥ 2:0di /25 hk i iR p A it . SRRk %
DI FT 2 B EDTA AT i 25 48 o JR 22 R |- 3R Ay
Ph VR EIDH] TR R B TR, A
R & B EDTA N A S5 YL MZT-01 o, JE 25
A ROIR LB S 55 T A IR 4, 3 H 250 TR Y Cd
AT Cd W IR T AR 45 4 s EDTA AR TS
YLy MZT-02 1, Je 28 1 A= it O SR B fIG, {250t
H) Cd B 5 A Cd MRS s A fe I i fff g 2 S OF
FEEA TSR AL R R 3 Cd /Y & S fE
IH I EDTA 198 SE 88 1 K AP R . X Fl g2
AT EDTA [ B PETE N BE 1805, I B2 5
F %%, EDTA X9 A K 1 B i 52 i AT g U5 T
EDTA 5+ 4 )8 B T4 A TE il 4 8 5
AL AR T R P A A B T R R, LA
A0 A 3o 2 o o R A 400 2 4 %) 40 B S ST, 335
HEeE R Y AEEE . ik, o] IHERR R A
W BE 1 mmol -kg™' UL A9 EDTA E M E G5 ks b
TeBEiE G 4,

YIRS B IIRA T, Fo b A HLRR 2
W | i B AR TG PR SR, A BT
A MZT-01 (H M 38 ) Cd & & B 8 & T MZT-02
(FRPE43E), {H MZT-01 HJp2E25nfY Cd 2K
F MZT-02., 3 158 4= 38 i R 1k R Bg e 45k 48 Cd
WM BN, SIS 41 pH S — AN
SIEB YA EENE L EHE R
IR A SR, SRS Sl AN A WA R A
R Te — B T AR S A IR IR S5 1 T B 5K
ST AAAE SR R AR ES & 7046 52 v it £ 4
B, RS R e ok A B B i R AL
BT R i, 38 F2 A R R 1T HL R B AR
KFE, KRR Cd i 5 30 pH 2 8 25 A
BB ARG S I 5 B4 P PR A R 24 v v -
R R ALAE F R
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