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Exogenous Melatonin Alleviates High Temperature Damage in Pepper Seedlings by
Activating SOD and APX Cascade Reaction

Wu Xiuling
(College of Horticulture, Shenyang Agricultural University, Shenyang, Liaoning 110866)
Abstract: To clarify the alleviating effect and internal mechanism of exogenous melatonin (MT) on high temperature damage in pepper
seedlings, pepper variety ‘Liaojiao 15” was used as the test material. Three treatments were set: control group (CK, day/night temperature 25
°C/20°C), high temperature stress group (HT, day/night temperature 42°C/35°C), and melatonin pretreatment + high temperature group
(MT+HT, 100 # mol-L~ " MT pretreatment for 24h followed by high temperature stress). Morphological, physiological, biochemical and
molecular indexes of seedlings were determined to explore the regulatory effect of MT on the antioxidant system of pepper seedlings under
high temperature. The results showed that high temperature stress significantly inhibited the growth of pepper seedlings, leading to a
significant decrease in plant height, fresh weight, dry weight and leaf area, severe wilting of leaves and reduced survival rate. At the same time,
high temperature induced the aggravation of leaf membrane lipid peroxidation, the contents of malondialdehyde (MDA), hydrogen peroxide
(Hz Oz ) accumulation and cell membrane permeability increased significantly. Although the activities of antioxidant enzymes (SOD, APX,
CAT, POD) and the expression levels of SOD and APX genes increased to a certain extent, they still could not eftectively scavenge reactive
oxygen species (ROS), and the photosynthetic parameters (stomatal conductance, net photosynthetic rate) decreased significantly. Compared
with the HT group, MT pretreatment could significantly improve the growth status of pepper seedlings, increase plant height, biomass and
leaf area, reduce leaf wilting degree, and improve survival rate; it significantly reduced MDA content, H2 Oz accumulation and cell
membrane permeability, significantly increased SOD and APX activities (38.62% and 45.37% higher than those in the HT group,
respectively), and simultaneously up—regulated the expression levels of SOD and APX genes (2.13 times and 2.87 times higher than those in

the HT group, respectively). The activities of CAT and POD also showed a synergistic increase trend, thereby restoring photosynthetic
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capacity. Correlation analysis showed that the expression levels of SOD and APX genes were significantly positively correlated with enzyme

activities, and significantly negatively correlated with MDA content and Hez O2

accumulation. In conclusion, exogenous melatonin can

activate the SOD and APX cascade reaction, synergistically regulate the activities of other antioxidant enzymes, enhance the ROS scavenging

capacity of pepper seedlings, reduce membrane lipid peroxidation damage, restore photosynthetic function, and thus alleviate the damage of

high temperature stress to pepper seedlings. This study provides a theoretical basis and technical support for the prevention and control of high

temperature stress in pepper and the application of melatonin in protected pepper cultivation.
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CAT. PODPURNSCEEYT A AR TEYE, HodSODIEMESETHIR
J£3iK23.5%~31.2%, APXTHEHHEF18.7%~25.9%, CATHIPOD
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