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Mitigative effects of exogenous salicylic acid on the inhibition of
drought stress to wild Solanum nigrum seedlings
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(1. College of Life Science and Agronomy , Zhoukou Normal University , Zhoukou, Henan 466001, China;
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Abstract: By using 20% PEG6000 to simulate drought stress and spraying different concentrations (0, 0.5, 1.0,
1.5 mmol* L™ " and 2.0 mmol - L.™1) of salicylic acid (SA), the effects of SA on growth of wild Solanum nigrum
seedlings under drought stress were studied. The results showed that, under drought stress, the plant height, fresh weight
and root length of Solanum nigrum seedlings were reduced, and the contents of chlorophyll and soluble protein were de-
creased, while the contents of proline and MDA and the activities of antioxidase were increased. When the Solanum ni-
grum seedlings under drought stress were treated by SA, the plant height, root length and fresh weight were substantially
increased as compared with the control group (drought stress without SA) . Especially under the treatment of 1.5 mmol*
L=1SA), they were increased by 20.8% , 28.0% and 29.7% , respectively. Compared with the control, the treatment
of 1.5 mmol+L~" SA increased the contents of chlorophyll, proline and soluble protein by 31.9% , 65.4% and 42.8%
respectively, raised the activities of superoxide dismutase (SOD), peroxidase (POD) and catalase (CAT) by 30.2%,
87.8% and 50.3% respectively, but decreased the content of malonaldehyde (MDA) by 37.8% . Tt was concluded that
proper concentration of exogenous salicylic acid could mitigate the damage of drought stress on Solanum nigrum seedlings,
and the effect of 1.5 mmol*L~" SA was optimal.
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Table 1  Effects of SA on growth of wild Solanum nigrum

seedlings under drought stress

QL PR 3 ’ . .
Trec - iESN NG EARR A
reatment . . .
. Root length Plant height Fresh weight
concentration Jem Jem Y ( eoplant ! )
/(mmol*L~1) gplan
CK 5.633+£0.058aA 6.967 £0.153aA  0.290 + 0.004aA

0 4.233£0.058fE  5.267+0.058cD  0.213+0.012¢E
0.5 4.620£0.072eD  5.5000.100cCD  0.233 +0.006dDE
1.0 5.110 £0.010dC  6.000=0.100bBC  0.250 £ 0.010cCD
1.5 5.420+0.020bB  6.367+0.058bB  0.277 £0.010abAB
2.0 5.210+0.010cC  6.033 £0.058bBC  0.263 + 0.006bcBC
TE RN B R/INE FE 43 5 305 [F) 51 b B TE] 7E 0..01 F10.05 7K

bz BEE, T

Note: Capital and small letters represent significent differences among

treatments at 0.01 and 0.05, respectively. The same below.
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Fig.1 Effects of SA on chlorophyll content in leaves of wild

Solanum nigrum seedlings under drought stress
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Table 2 Effects of SA on osmotic adjustment materials in leaves

of wild Solanum nigrum seedlings under drought stress

Ab BV i AR SR e IR 2 i
Treatment Soluble protein Free proline
concentration content content
/(mmol-L~1) /(mg-g™") /(mg-g™")
CK 3.833 £0.058aA 0.138 + 0.003fF
0 2.367 £0.058¢E 0.154 £ 0.004eE
0.5 2.750 £ 0.050dD 0.211 £0.004dD
1.0 3.077 £0.067cC 0.227 £0.007cC
1.5 3.380+0.106bB 0.255 +0.003aA
2.0 3.113£0.012cC 0.240 +0.001bB
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Table 3  Effects of SA on activities of antioxidase in leaves of

wild Solanum nigrum seedlings under drought stress
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Fig.2 Effects of SA on MDA content in leaves of wild

Solanum nigrum seedlings under drought stress
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