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Physiological effects of exogenous melatonin on alleviating saline—alkali
stress in upland cotton seedlings
CAO Yan”,CHENG Yanrong”, WEI Yihan, HUANG Yanxin, YAN Xuyu’

(Shaanxi Key Laboratory of Research and Utilization of Resource Plants on the Loess Plateau,

School of Life Sciences, Yan an University, Yan’an 716000, China)
Abstract: Saline—alkali stress represents a critical environmental constraint impacting crop growth and develop-
ment. In order to explore the physiological ameliorative effect of exogenous melatonin on cotton seedlings under
divergent intensities of saline—alkali stress, this experiment adopted the pot experiment to determine the antioxidant
enzyme activities, osmolyte concentrations and malondialdehyde content of cotton seedlings. The results showed
that salt—alkali stress triggered significant upregulation of antioxidant enzyme activities, accumulation of osmotic
adjustment substances, and elevation of MDA content. Exogenous melatonin demonstrated consistent alleviatory ef-
fects against saline—alkali stress in a concentration—dependent manner. Under mild stress, 50 wmol-L™ melatonin
reduced the activities of POD, soluble sugar content and free proline content by 40%, 81% and 65%, respectively.
Under moderate stress, 150 wmol* L™ melatonin reduced POD activity, osmolyte levels, and MDA content by 46%,
41% and 80%, respectively. Under severe stress, 200 pmol- L™ melatonin reduced each index by 51%, 41% and
62%, respectively. The exogenous melatonin of cotton seedlings, under saline—alkali stress showed concentration
dependence and stress degree specificity, providing a theorectical basis for further in—depth research on the
resistance of cotton seedlings to saline—alkali stress.

Key words : melatonin; upland cotton seedlings; saline—alkali stress; mitigating effect



