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Table 1 Physical and chemical properties of soil
BHLR & g 2PEE 2KEE BCdEE
pH Organic matter content Total N content Total P content Total K content Total Cd content
/(g kg™ /(g kgD /(g kgD /(g kg™ /(mg + kg™1)
6.5 45. 83 .21 0. 87 9.75 0.27
L2 I Yi (POD) T S ok ik R T kg . FTA

BMELEBKEHRBFFKEN 60X ER.
T 1 JE G #EAT 3 Cd e b 38, A BB A SE
CdCl, « 2. 5H,OLh 4l Cd +) i 22 B T 7K Bt Ji K %
WA Z L, 48 Cd & &4 50 mg « kg ' (LA
FEHRETEL Cd &8, MR, V30 d J51F
Mo APEA IR E B IRIUR B T HCE BB
eI KN B e (Bl 2

Phik 1 i A R ZEF T2 0.5% NaClO jH #
20 minZ J5 WM T EETNDE., FOEKE 4R
B, Phpb K B — BN BB IR B L ERIRE N
50 mg « kg ' LA 3 Bk, FEVLHED T ¥
Kiiwr. 1A frRmEHERLE. FAM
2 PR TG PR 43 500 S B S T 2 A 4y 2R T I PR R AR
ZERERR A SR R B T AU B A, SR A I R A PR
WESHITHFHFFY WRR A 5 AL,
0(CK) 0. 25.0.50.5.00.7.50 g » L', 4AbH 3 &
HE, RSN 2 2B 7K Bl B b
BRI IR ASEN LS TR, Rn
TEMEFIAL IR 15 d J5REE AT S TR PRIE .

BB RE TR A R R W AT, 2N
AE:S1(0.25 g » L7').82(0.50 g » L7'),S3
(5.00 g+ L71).S4(7.50 g » L7™Y); B H.Z1
(0.25 g+ L.71).72(0.50 g » L7 1), Z3(5.00 g+ L 1),
ZA(7.50 g » L7V,

1.3 THWE

R AR AL & JE B SR K ek, JE 8+
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MAENE, TRESESIHKATE Y M
BT AR B OMDA) B S RESEM
FOEALE T Ml s IR EH RS 'R A%
DR TE G250 kil e™  WEIREm S B S
BR300 11 T i 0 5 5 8 48 b 4 % fL Wl (SOD) 75
P2 I8 GIANNOPOLITIS 4509 (g 75 5 1 5 33 .4k

2
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3% F Microsoft Excel 2003 %44 8E47 40 FHAE |,
N FH SPSS 17. 0 IEHATHER I i R 2 5 o 3
LS.
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B 0.50 g« L7V, JBEE M AR R S T #R AT 1
Ay A 2 5 6 BR AR L in T 10.81%.8.59%
11. 36 % (P<C0.05), T4 MR K E R T
0.50 g » L' A, JBZE Mk TR 1l T BN HE L3853 14
YR IRPEAR, £ IR IR N 7.50 g » LAY,
5i%F FEAR EL , JB 25 RORR R i T SR A3 i A
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ERMBE N B AR T, IR BE AR b T R b R4y
A i N 7E B f AL BV R 5.00 g « LTV HTSA
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B T ER AL B AR AR B REALT 3. 140,
3.68%.0.35%,
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HE 1A%, 5 CK . 76 Cd e T Jp2Enl
FHN4EE a M4 % b PR EM SR S RBMEE LT
PR R3S i 2 IS R S BRSO A e, il g
& a/b I LB U il 2 2% 10 06 A 7 R B 348 o v = T
BRI E TR A . SOOI LR RS B A
HERE R 0.50 g « LT BT H4RE a TR R b L
gt R & R 8l KAE, 47 e X B3 i T
7.35%.8.60%,7. 79%.0. 40%,8. 94 %4 .3. 37 % ; 24 K.
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Table 2 Dry weight and plant height of S. nigrum L. under different treatment
AbH e H4)& Biomass/g
Treatment Plant height/cm #bF # Underground part #h ¥ Overground part
CK 47.8343.19b 1. 63740. 04b 17. 25+0. 36b
S1 50. 33+3. 14ab 1. 7140. 03a 17.76+0. 23b
S2 53.00+2. 37a 1.7740. 04a 19. 21+0. 50a
S3 47.67+2.58b 1.6140. 33b 15. 09+0. 44c
S4 40. 33+4. 08¢ 1. 4840.07¢ 14. 33+0. 41d
71 48.00+2. 83ab 1. 66=40. 05ab 17.59+0. 40ab
72 49. 50+2. 66ab 1. 7240. 02ab 17.91+0. 28a
Z3 51.17+2. 64a 1.7540.07a 18. 00+0. 19a
74 46.33+1.51b 1.5740. 10c 17.19+0. 22b

TR R T EME A2 (n=3) , AP P A [ TR R 7EA RSB MNA T A R R WS R A B2 1) 22 5 B 3 (P<C0. 05), F [,

Note:Data in table represent the mean®SD (n=3),different letters in the same column mean significant differences (P<C0. 05) in different dosage of surfactant treat-

ments under the same cadmium stress. The same below.
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Fig. 1 Effects of surfactant on chlorophyll content in leaves of S. nigrum L. under cadmium stress
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Fig. 2 Effects of surfactant on free proline content of

S. nigrum L. leaves under cadmium stress
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Fig. 3 Effects of surfactant on soluble protein content of

S. nigrum L. leaves under cadmium stress
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Fig. 4 Effects of surfactant on soluble sugar content of

S. nigrum L. leaves under cadmium stress
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Fig.5 Effects of surfactant on MDA content of

S. nigrum L. leaves under cadmium stress
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Fig. 6 Effects of surfactant on SOD activity of

S4 71

S. nigrum L., leaves under cadmium stress
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Fig. 7 Effects of surfactant on POD activity of

54 71

S. nigrum L. leaves under cadmium stress
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Effects of Two Surfactants on Growth of Solanum nigrum L. Under Cadmium Stress

CHEN Wenzhi' , WU Mengxi® , LUQO Qiao® ,PAN Yuanzhi®
(1. Ya'an Polytechnic College, Ya'an, Sichuan 625000; 2. Landscape Architecture College, Sichuan Agricultural University, Chengdu,
Sichuan 611130)

Abstract: A series of pot experiment was conducted to study the effects of different rhamnolipids and saponins
concentrations on biomass,plant height and some physiological and biochemical indexes of Solanum nigrum L.
under cadmium stress. The results showed that compared with the control, with increasing of rhamnolipids and
saponins concentrations,the plant height, biomass, chlorophyll a,chlorophyll b, total chlorophyll, soluble protein
contents and antioxidant enzymes (POD, SOD) activity were first increased and then dropped. While the free
proline,malondialdehyde (MDA) contents increased. In addition, the soluble sugar content decreased to some
extent, According to the change of these indexes,lower concentrations of rhamnolipid (0.25 g « L™',0.50 g« L™")
could promote Solanum nigrum L. growth and partly mitigate the toxicity of Cd to Solanum nigrum L. plants,
and the effect of the rhamnolipid of 0. 50 g « L ™! was most obvious. However,high concentrations of rhamnolipid
(5.00 g+ L7',7.50 g« L™') was harmful to Solanum nigrum L. While the saponins concentrations were less
than or equal 5. 00 g » L™ could promote Solanum nigrum L. growth and partly mitigate the toxicity of Cd to
Solanum nigrum L. plants, the best effect was achieved with 5.00 g » L™', but the result was not notable,
However, higher concentrations of saponins (more than 7.50 g » L™') could inhibit the growth of Solanum
nigrum L. In general,the effect was better than the saponin of rhamnolipid.

Keywords ; cadmium stress ; thamnolipids; saponins; Solanum nigrum L. ;growth
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