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Abstract: In order to explore the effects and regulation mechanisms of melatonin (MT) on Zanthoxylum
bungeanum under drought stress,the PSII maximum photochemical efficiency (Fv/Fm) ,electron transfer
rate (ETR) ,reactive oxygen species (ROS) content, malondialdehyde (MDA) content,antioxidant enzyme
activity and soluble sugar (SS) content in the seedlings of Z. bungeanum with 200 pmol + L™ " melatonin
application were analyzed after drought stress,and transcriptome analysis was carried out. The results indi-
cated that MT-treated plants showed higher Fv/Fm, ETR, antioxidant enzyme activity and SS content, as
well as lower ROS and MDA contents than those untreated plants. The important pathway of Kyoto Ency-
clopedia of Genes and Genomes (KEGG) enrichment were starch and sucrose metabolism and plant hor-
mone signal transduction. MT up-regulated the expression of genes related to sucrose phosphate synthase
in the starch and sucrose metabolic pathway of Z. bungeanum under drought stress,induced the sucrose
synthesis and increased soluble sugar content, which was consistent with the increasing trend of soluble
sugar content at the physiological level. Meanwhile, MT also promoted the up-regulation of AUX1,AUX/

TAA,ARF and GH3 related genes in plant hormone signal transduction pathway. In conclusion, drought
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stress inhibits the growth of Z. bungeanum seedlings. The application of MT cand ameliorate drought-

induced damages and improve the drought resistance of Z. bungeanum.
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Fig. 1 Effect of melatonin on chlorophyll fluorescence parameters of Z. bungeanum under drought stress
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Fig. 2 Effect of melatonin on ROS content of Z. bungeanum under drought stress
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Fig. 3 Effect of melatonin on MDA content of Z. bungeanum

under drought stress
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Fig. 4 Effect of melatonin on antioxidant enzyme activity

of Z. bungeanum under drought stress
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Z. bungeanum under drought stress
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Fig. 9 Effects of melatonin on starch and sucrose pathway in Z. bungeanum seedlings under drought stress
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