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Effects of exogenous melatonin on the growth and physiological characteristics
of Rhus chinensis seedlings under salt stress

LIAO Lingzi, YANG Bing, FAN Jing, LIANG Hongwei, CHEN Faju, LIU Wen'
(Key Laboratory of Three Gorges Regional Plant Genetics & Germplasm Enhancement (CTGU)/Biotechnology Research
Center, College of Biological and Pharmaceutical Sciences, China Three Gorges University, Yichang 443002, Hubei, China)

Abstract: Our experiment utilized 3-month-old RhAus chinensis seedlings as materials. Exogenous melatonin was ap-
plied via foliar spraying, with concentrations of O pmol/L, 50 pmol/L, 100 pmol/L., and 150 pmol/IL.. The seedlings
were pretreated with the melatonin solutions before exposure to salt stress induced by a 150 mmol/1. NaCl solution. The
study investigated the effects of exogenous melatonin pretreatment on the growth, osmotic regulation substance content,
antioxidant enzyme activity, and the expression levels of related genes in R. chinensis seedlings under salt stress condi-
tions. The results indicated that: salt stress significantly inhibited the growth of R. chinensis seedlings, with a notable de-
crease in plant height and relative water content; under various concentrations of melatonin pre-treatment, salt-induced

symptoms were alleviated, and leafl relative water content and plant height showed a significant increase; under salt
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stress, the leaves accumulated soluble sugars, soluble proteins, and proline, while pre-treatment with 100 pmol/1. mela-
tonin could significantly promote the increase in soluble sugar and proline content; salt stress significantly increased the
contents of malondialdehyde (MDA) and hydrogen peroxide (H,0,), while melatonin pretreatment significantly induced
the activity enhancement of catalase (CAT) , superoxide dismutase (SOD), and ascorbate peroxidase (APX), and re-
duced the contents of MDA and H,O,; exogenous melatonin pre-treatment significantly enhanced the relative expression
levels of salt stress-responsive genes ReRBOHE, ReABEF3, RcRD20, and RcRD22 in the leaves of salt-stressed R. chi-
nensis seedlings. This study reveals that melatonin pretreatment enhances the salt resistance of R. chinensis, providing a

theoretical basis for utilizing melatonin to improve its salt tolerance, and providing useful references for breeding excellent

salt tolerant varieties and the development and utilization of saline soil.
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®1 AXHRBH qRT-PCR 3|1 51

Table1 The qRT-PCR primer sequences involved in this paper
HE I 24 R 51954 (5-3")
RcPP2A F: 5~"TCCACCGTCCGATCATCAGAAC-3'
RcPP2A R: 5-"GCACGTTCCATTCCTCCACC-3
RcSNATI F: 5~"CACATGGTTAGACGTGCAGG-3'
RcSNATI R: 5"ATCTTTGGCTGAAGGTACAGTATGA-3
RcCOMTI F:5~"TCCATGTGGTTTGCTCTGCTT-3'
RcCOMTI 5-AGTCAACAGCACTAAGCACTC-3
RcASMTI F: 5"TTGGCTACAGGGAAAGAGCG-3'
RcASMTI R: 5" TGGACCTCTCAAGGATAAACCTC-3
RcCAND2 F:5"GGATTCTGGTTGTATGGTGCC-3
RcCAND2 R: 5-"GCTTCCGCATCATTCCCAGT-3'
RcRBOHF F: 5~CCAGACCAACAAATCATCGACG-3
RcRBOHF R: 5-"GTTGGTGAGTAGCTGCGAGG-3'
RcRD20 F: 5"CGAGCTACGCAGAGTGGAAG-3
RcRD20 R: 5“TGCTAGTGGATTTACGCTTTCTTGTT-3
RcRD22 F: 5~"GGTTCCCAACAAGAAGCCTG-3'
RcRD22 5“GAGTACATGCACAACGAAGGTG-3'
RcABF3 F: 5-"CAAGCAGAAATCATGGAACTGC-3'
RcABF3 R: 5"ATCCCACTCCTCGCTTTACC-3
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Fig. 1 Morphology changes of Rhus chinensis leaves under salt stress and exogenous melatonin (MT) treatment
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Fig. 2 Effect of melatonin pre-treatment on the growth of Rhus chinensis seedlings under salt stress
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Note: the lowercase letters indicate significant differences between treatments (least significant difference method, P<<0. 05)
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Fig. 3 Effect of exogenous melatonin on the content of osmotic regulatory substances in leaves of Rhus chinensis seed -
lings under salt stress
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Note: the lowercase letters indicate significant differences between treatments (least significant difference method, P<<0. 05)
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Fig. 4 Effects of exogenous melatonin on MDA and H,O, contents of Rhus chinensis seedlings under salt stress
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Note: the lowercase letters indicate significant differences between treatments (least significant difference method, P<<0. 05)
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Fig. 5 Effect of exogenous melatonin on antioxidant enzyme activities in leaves of Rhus chinensis seedlings under salt stress
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Note: the lowercase letters indicate significant differences between treatments (least significant difference method, P<<0. 05)
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Fig. 6 Relative expression levels of melatonin-related genes in Rhus chinensis leaves under salt stress at 12 and 24 h
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Note: the lowercase letters indicate significant differences between treatments (least significant difference method, P<<0. 05)
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Fig. 7 Effect of exogenous melatonin on the relative expression level of stress-responsive genes in Rhus chinensis seed-

ling leaves under salt stress
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Note: the lowercase letters indicate significant differences between treatments (least significant difference method, P<C0. 05)
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