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Effects of Interactive Stress of Dought and Lead on Physiological and Biochemical Characteristics of Sophora
Japonica L. Seedlings
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west China, Ministry of Agriculture, Yangling 712100, China )

Abstract: The objective of this experiment is to study changes in the antioxidant enzyme activity and the osmotic solute concentration in
Sophora japonica L. seedlings grown under drought and heavy metal(Ph) stress. The pot study used four soil water contents(40%, 60%, 80%,
100% of soil water holding capacity ) and five Pb concentrations (0, 300, 500, 1 000, 2 000 mg-kg™). The results showed that peroxidase
(POD) and superoxide dismutase(SOD) activity initially increased and then decreased under the combined effects of drought and Pb stress.
The combination of drought and Pb stress had less effect than only drought or Pb stress on POD and SOD activity in S. japonica seedlings. The
combination of drought and Pb stress had either synergistic or antagonistic effects depending on the conditions. Malondialdehyde( MDA ) con—
centrations gradually increased under the combination of drought and Pb stress, however the MDA concentrations in the drought plus Pb
stress(<2 000 mg-kg™) treatments were still less than those of S. japonica seedlings grown under drought stress alone. This indicated that the
interactive effects of drought and Pb caused more membrane damage to S. japonica seedlings than drought stress alone. Drought stress had lit—
tle effect on soluble sugar concentrations in S. japonica seedlings; however interaction between drought and Pb stress caused soluble sugar
contents to increase and then decrease. The soluble sugar concentration of S. japonica seedlings grown under 500 mg-kg™ Pb stress and 40%

of soil water holding capacity was greater than that of S. japonica seedlings in the control treatment(P<0.01). In contrast, the MDA concen—
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tration of S. japonica seedlings grown under 500 mg-kg™ Pb stress and 40% of soil water holding capacity was not significantly different from

that of S. japonica seedlings in the control treatment(P>0.05). Proline concentrations gradually increased over time in the 500 mg-kg™ Pb

stress plus 40% of soil water holding capacity treatment, indicating that the combination of drought and Pb stress had synergistic effects. In

summary, S. japonica was resistant to the combined effects of drought(40% of soil water holding capacity ) and Pb(300, 500 mg-kg™) stress.

Keywords: drought; lead; Sophora japonica; interaction stress; physiological-biochemical characteristic
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Table 1 Experimental treatment and code

Pb &/ BOK /%
mg-kg! 100(CK) 80(T1) 60(T2) 40(T13)
0(CK) CK T1 T2 T3
300(A) A AT1 AT2 AT3
500(B) B BT1 BT2 BT3
1 .000(C) C Cr1 cr2 cr3
2 000(D) D DT1 DT2 DT3
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Figure 2 Effects of interactive stress on SOD activity in the leaves of Sophora japonica
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Figure 4 Effects of interactive stress on soluble sugar content in the leaves of Sophora japonica
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