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Responses of Protective Enzyme System of Leymus Chinensis Populations from Differently Geographic
Areas to Osmotic Stress and Their Physio — Ecological Adaptability

LIU Hui-fen"?, GAO Yu-bao', SHI Ming-jun'

(1. College of Life Science, Nankai University, Tianjin 300071, China; 2. Tianjin Agricultural College, Tianjin 300381, China)
Abstract: Leymus chinensis from different geographic locations (Abaga League, Baiyinxile Farm, Gasong Mountain) of the Inner
Mongolian Plateau were treated with osmotic stress solution PEG 6000( —0.5 MPa, —1.0 MPa). The leaf water content (LWC),
free proline content, activities of several defense enzymes and MDA content were measured at different times after treatments. We
found that LWC, free proline content, enzyme activities and MDA content of the stressed plants were not significantly different from
the control (CK) under — 0. 5MPa osmotic stress; while LWC decreased, free proline content increased remarkably with increased
stress levels and stress duration. Under osmotic stress, there were negative correlations between the accumulation of free proline and
LWC (r=-0.7161% %) . Activities of each of several protective enzymes showed two peaks in the stress period with the higher
peak value under — 1. 0 MPa. The peak values of the enzyme activities and the days reaching them after treatment differed between
different geographic populations of Leymus chinensis. The SOD and CAT activities of Gasong Mountain population increased quickly
in the early stages, with a peak on the fourth day, then decreased to that of original state in the later stages, and had the highest peak
values of the three enzyme activities; the enzyme activities for Abaga population of Leymus chinensis reached its peak later and kept
at higher level. The increase in activities of SOD and CAT were positively related to the increase of MDA under stresses, but the

correlation between POD activity and MDA content was not significant. The Abaga population had a smaller decrease of LWC and

slower accumulation of free proline in leaf, maintained higher level of protective enzyme activities at the later stages with lower degree
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of lipid peroxidation than the other two populations. The Gasong Mountain population had a sharper decrease in LWC and higher

accumulation of free proline in leaf, while its defense enzyme activities increased quickly in the early stages and kept at lower level in

the later stages with more lipid peroxidation. It may be suggested that the protective enzymes play a key role under drought condition

and there be more than one mechanism for different populations of Leymus chinensis to acclimate to drought stress.
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Table 1 Geographic locations and basic characters of climate, soil and plant community in the investigated sites
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Figure 1 Effects of osmotic stress on leaf water content of Leymus chinensis
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Figure 2 Effects of osmotic stress on leaf free proline contents of Leymus chinensis
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Figure 3 Effects of osmotic stress on leaf POD activity of Leymus chinensis
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Figure 4 Effects of osmotic stress on leaf SOD activity of Leymus chinensis
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Figure 5 Effects of osmotic stress on leaf CAT activity of Leymus chinensis
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Figure 6 Effects of osmotic stress on leaf MDA content of Leymus chinensis
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