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Fig.1 Changes in the root/seedling ratio and relative water content of “Zhongmu No. 1” under different

concentrations of salt and alkali stress
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Fig.2 Changes in "Zhongmu No. 1” chlorophyll a,b and a/b under different concentrations of salt and alkali stress
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Fig.3 Changes in the MDA and Pro content of “Zhongmu No. 1” under different concentrations of salt and alkali stress
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Fig. 4 Changes of antioxidant enzyme activities of “Zhongmu No. 1" under different concentrations of salt and alkali stress
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Table 1 Affiliation function values and their ranking for each index of different concentrations of salt and alkaline stress
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Physiological response of Zhongmu No.1 alfalfa to
mixed salt and alkaline stress

ZHANG Zhi-ying, HOU Wen-jing, LYU Wei-dong,ZHOU Xin-yue,LIU Ying,
DONG Wen-ke’
(College of Grassland Science , Gansu Agricultural University , Key Laboratory for Grassland Ecosystem , Ministry

of Education, Grassland Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land
Ecosystem Sustainability, Lanzhou 730070, China)

Abstract: [ Objective] To clarify the physiological response of "Zhongmu No. 1" alfalfa to mixed salt and alkalian
stresses. [ Methods] 'Zhongmu No. 1" alfalfa was selected as the material. The salt and alkali resistance of ’Zhongmu
No. 1" alfalfa was analyzed by means of the determination of root/seedling ratios, relative water content, chlorophyll
a, chlorophyll b, chlorophyll a/b, malondialdehyde (MDA) , proline (Pro) and antioxidant enzyme activities. [Re-
sults] 1) With the increase of salt concentration, the relative water content of ’Zhongmu No. 1" alfalfa did not change
significantly. The root/seedling ratios, the contents of MDA , Pro, Superoxide dismutase (SOD) , catalase (CAT)
and ascorbate peroxidase (APX) showed an overall increasing trend, which increased by 20.00%, 20.21%,
28.76%,2.35%,29.31% and 30.00% respectively compared with CK, . chlorophyll a/b and peroxidase (POD)
showed an overall decreasing trend. Chlorophyll a and chlorophyll b showed a tendency of promotion in low concen-
tration and inhibition in high concentration. 2) With the increase of alkaline concentration, the contents of MDA, Pro,
SOD, POD and APX of Zhongmu No. 1" showed an overall increasing trend and increased by 31.70%,48.29%,
10.00%,27.30% and 75. 20% , respectively,compared with CK. While relative water content, the contents of chloro-
phyll a/b and CAT showed an overall decreasing trend. The root/seedling ratios, the contents of chlorophyll a and
chlorophyll b showed an increasing trend followed by a decreasing trend. 3) The mean affiliation function value of
'Zhongmu No. 1" alfalfa was 0. 428 for salt stress and 0. 537 for alkaline stress using the affiliation function method for
comprehensive evaluation. [ Conclusion] Zhongmu No. 1 alfalfa seedlings had certain tolerance to salt and alkaline
stress at different concentrations, and alkaline resistance is greater than salt resistance.
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