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Physiological Responses of Solanum nigrum L. Seedlings to Cadmium Stress

GUO Zhi, WANG Tao, AO Yan-song

(School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Physiological responses and cadmium (Cd) accumulation in Solanum nigrum L. seedlings under Cd stress were investigated by
nutrient solution culture method. The results showed that Cd could affect the growth of Solanum nigrum L. seedlings, and had concentration—
dependent and time—dependent effects. Cd stress also led to the decrease of leaf pigments contents. Average contents of Chlorophyll a(Chla),
Chlorophyll b(Chlb )and carotenoid ( Car)decreased 55.5%, 63.9% and 43.3% when Solanum nigrum L. seedlings subjected to high concen—
tration of Cd (150 wmol-L™"). Furthermore, low Cd (25 pmol+-L™") improved root activities of Solanum nigrum L. seedlings significantly, and
increased 10.4% compared to the control plants; Under high concentration of Cd, root activities of Solanum nigrum L. seedlings increased
firstly and decreased, the submit was found after 10 d of Cd treatment. The relative elective conductivities, malondialdehyde( MDA )contents,
soluble sugar contents and proline contents increased with increasing Cd concentration in the solution and along with treatment time; Com—
pared to the control plants, they increased 17.7%, 117.7%, 5.6% and 95.3% under low Cd stress, and increased 39.0%, 194.6%, 56.3% and
758.0% under high Cd stress. Cd mainly accumulated in the shoot of Solanum nigrum L. seedlings, and Cd concentration in the plant tissues
could be drawn as followed : leaf>stem>root, the maximum were detected after 20 d of high Cd stress, 1 287.25, 1 718.14 and 2 385.27 pg- L'
DW of Cd concentrations in the root, stem and leaf, respectively.
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Table 1 Effect of Cd* on the growth of Solanum nigrum 1. seedlings

WA ol -1 LT EL/d Bemiem  SERARKfem e AR
MR £ e
0 0 11.87+0.43¢g 12.37+0.66cd 4.83+0.20e 17.43+0.54h 53.37+1.16g 14.65a
16.73+0.54def 27.30+1.42b 22.67+1.20d 40.67+0.88fg 102.33+4.91e 6.31bed
10 25.27+1.22b 28.23+0.95b 36.00+1.16b 75.67+2.40e 171.33+£7.62¢ 6.86bcd
15 34.47+0.70a 32.40+1.03ab 58.53+1.63b 161.57+5.12¢ 271.27+4.23b 7.39b
20 3747+1.11a 33.77£0.79a 113.80+6.21a 301.87+9.05a 486.20+7.57a 6.93bed
25 0 11.87+0.43¢g 12.37+0.66cd 4.83+0.20e 17.43+0.54h 53.37+1.16g 14.65a
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15 20.67+0.73cd 17.23+0.63¢ 54.27+0.87b 122.80+4.77d 189.73+4.57¢ 5.76def
20 23.30+1.01be 17.20£0.59¢ 58.53+1.07h 207.37+2.32b 191.53+3.62¢ 6.81bed
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Table 2 Effect of Cd* on photosynthetic pigments in the leaves of = 1400} -O-Tl
Solanum nigrum L. seedlings T Ak
N T I s Ea
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10 0.98+0.039¢d 0.34+0.013cd 0.29+0.006def  2.89ab Figure 1 Change of root activity in Solanum nigrum L. seedlings
15  1.00£0.030c 0.38+0.012¢ 0.35+0.018bed 2.87ab subjected to different Cd** concentrations
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Figure 2 Effect of Cd* on relative electric conductivities( A )and
the MDA contents(B )in the leaves of Solanum nigrum L.
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Figure 3 Changes of soluble sugar(A) and proline(B) contents
in the leaves of Solanum nigrum L. subjected to

different Cd** concentrations
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Figure 4 Cadmium accumulation in the root( A ), stem(B )and leaf

(C)of Solanum nigrum L. subjected to different Cd** concentrations
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