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Complex Effects of LAS and Cd on Growth of Soybean

ZHANG Yong, LIAO Bo-han, ZENG Min, LUO Cheng-hui

(College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: Effects of single and complex pollution of dodecyl benzene sulfonic acid sodiumsalt(LAS) and cadmium on the growth of
soybean ( Clycine max)were studied with pot culture experiments. The results showed that the lower concentrations(<15 mg * L™")
of LAS could promote soybean growth, while LAS was toxic to soybean at higher concentrations( =50 mg * L=') . The growth of

soybean was seriously inhibited in the soils with 5 and 10 mg * kg ™'

of Cd. The plant height, dry weight, chlorophyll content and
superoxide dismutase(SOD) activity of leaves increased first, then decreased with increasing LAS concentrations in the same Cd —
polluted soils; while the content of malondialdehyde (MDA) in leaves decreased first and then raised slightly with increasing LAS
concentrations. The maximum values of these indexes appeared at the solution with 50 mg + L' LAS. According to the change of
these indexes, lower concentrations of LAS(<50 mg * 1.=')can partly mitigate the toxicity of Cd to soybean plants.

Keywords: LAS; cadmium; soybean; complex pollution

Bt A A AT PR [ AR A, HF5E 2
N5 Ge gy 2 (] Z2 03 e ) 52515 G IS . 22 Tl
15 YL IEAE I, A G AR P AT LR R Bl s it — a2
S AE s e . Cd B aERR
MESEZ —, TR T5H 2305 R AL it
Gk 13 Cd 1YL Hla ™ H, Cd 15 Y XY A 21
AARY e 23 AL g i Y. 3R
fm B HA: 2004 - 04 - 15
EETB - ZF WA BB E 5 H (120001156 - 00209) 5 #75
Ay K2 NA 533451 H

EE®E 9k K (1979—), 55 s AT T B LOFE A B9 [l
HEMY)¥ . E - mail: zhyy79@ hotmail. com

Bt & A:BEHMIZE, E - mail: liao. bh@ tom. com

TV PR 5 IR R Y Ry, BB 15K | Bk
FITAV R HEABR S 7 B0 3k T ] ] 9l
Azpetels RETE Y] LAS SR Cd WE ST 42
B AP TS R BLG  SEXFP S A5 Je XA A=
KM Z WRADTIE . AR O FE 1 i 157
LAS M1 Cd 515 eoxh o 5AE K KA PRA AR bR (9 32
Wi, A PR IX 2 2675 G R 56 & e S A1
Bk o

1 #MRl5F*
1.1 i+



55 23 B4 6 Kk BB

B % %

1 1071

B 5 ( Clycine max) B0 KR4S R0, W T R
BRFHGEF T2 7 o R I £ (6 Cd 15 3%),
R H R A K2R B0 o LAS -1 b R
Rl B E 2 R B fAalR A
1.2 iR 5i& Tt

KRR ik o ¥ IR, 2 5 mm G, 58
— iR (Fi 4 ¢ - kg™ EAOFRIE) FI CACL, fii+3E
W Cd PR (LAZE Cd 1) A 5 AT 10 mg - kg ™', 15597 2
JA G, AR (5 20 em, B4R 20 em) , B4+ 5
kg EEMTRNTE, HEEMTERE T, 84
18 i, #EAG BT LA DEHE LAS % (LAS W% 5.
15,50, 100 mg « L~" 4 P¥RIE) , WRHEZRBKME H,
£ 2d—WR, FFUK 265 mL « 7 ORI 10 1l X 45 [
M 1540 mm 15 3&FP 1 )G, BAEREE T
BI5]—S 4t 8 bk, &R 30 d J5 , BRI 4 R
ForHraE , 60 d J5 WSCHRA IR T Al o 1a{50 &
523 W BHRIEAT ST
1.3 MIRIEIRR A&

PR HE R, THEHEFEFRE, gER

EE AN Z BRI E T, SOD {5 PEM MDA
B R G2 GRG0 A R st A ) AR b
FHT) o

2 RIGHER

2.1 LASECIEEREAMNETHRSFEMENZ N

MFE AT LUE L TE Cd B —{5 Qe 5, 2 0
o Cd WS 5 mg - kg~ ! B, B ARRR AR R
A3 55 %k B BRI 30% F 38% 5 Cd MM 10
mg - kg ™' B, R AT E A3 I A BB AR T B 44%
1 58% o TER]— Cd 1544 /KF- T A DEHERY LAS i
WOR BT, BME MRS T E 2 A ERENE
P, TEARBIN Cd 19 3 b, 2 LAS SRy 15
mg LI, BT A AT B IR B KM 7E Cd

JEHR 5 A 10 mg - kg ™' YL LAS SR R
50 mg + L' B, 8 bk e P SR B R (E . R
HA T DL BTG DR LAS IS s S ks T &
HRATAHR. Hohn Cd (IS HL, U] LAS Re#5r 22t Cd
X LR
22 IASE A EATEAMEEHRAHERESENT
Vg

M4 R S R — B R RO TR AR R K
-, MY R SR SR SO AER BRI
YA OG, PRH 4 R 3 1 i R R ) 7E
Wil R 2 A FE AR o h B 1 a0, B— Cd T5 et
SR AR R SR AR, MR RS R E
Cd W& B2 3 i 25 TR s DEVE LAS A e T
SR SRR SR, (HRE LAS IR T, 4R
T RIS RS BRI T AR R IR EE 1Y LAS
VSR aR R, SR UE T SRR AE K, T LAS I
IR B —E W R, O G AR =4 TR E S,
EEGTPRMT Y 3 Cd WEE R 5 10 mg -
kg~ B, Bl VA LAS IR WOKE TS, MR &
EIETH R, 78 LASWRE N 50 mg + L™
B, 2R 28 i (R K
23 LASE Cd EGBEMEZ M F SOD &
MDA &ERIZME

SOD J& E L P ALl . E RGO T SOD i
e, MR 0.0 - WEESI AL F a1,

o 2.0 OOmgCdkg ™!

£ 1.6

~ -

i 1.2 E5mgCdkg

<1 0.8 )

0.4 W 10mgCd-kg |

0 5 15 50 100
LASHJY /mg-L7!

Bl LASECIEABHEMEAEHAHERSENZIN
Figure 1 Complex effects of LAS and Cd on the content of

chlorophyll in soybean leaves
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Table 1 Complex effects of LAS and Cd on the height and biomass of soybean plants

- Cd e LAS ¢ /mg « kg ™!
EiEL AN .
/mg * kg 0 15 50 100

60 d £k /cm 0 33.0+0.5d 35.0+0. Ic 37.5+0.5a 36.5+0.3b 34.7+0. 3¢

5 23.0+0. 4e 24.8 +0. 3hd 25.5+0. 7he 27.0+0. 3a 25.5+1.0b

10 17.8 +0.4d 19.5+0. 4¢ 20.3 +0.3b 21.8+0.4a 20.0 +0. She

60 d TH /g + (4 plants) ~! 0 4.86 +0.08d 5.15+0. 13¢ 6. 18 £ 0. 06a 5.50+0.11b 5.37+0.12b
5 3.02+0. 12d 3.38 +0. 10c 3.84 +0. 14ab 3.99 +0.09a 3.70 +0. 10b

10 2.02+0.07c 2.15 +0.05b 2.33 +0.06a 2.40+0. 10a 2.19 +0. 09ab

TR R TR A VI + hRE2E (n =3) 0 AT IR T B 2R 7E 0. 05 KPR B
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Figure 2 Complex effects of LAS and Cd on the SOD activity (Left)and MDA content(Right)in soybean leaves
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