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Abstract: Sugarcane is an important sugar crop in the world, but the main sugarcane producing areas in China are hilly
and dry slopes, and seasonal droughts occur frequently due to the uneven distribution of rainfall. Droughts do great
harm to yield and quality and the sustainable development of sugarcane industry in China. The plant hormone abscisic
acid (ABA) not only regulates plant growth and development, but also plays an important role in the physiological and
biochemical responses of plants environmental stresses. In this study, we used sugarcane (Saccharum officinarum L.)
variety ‘Guitang 42’ as the material to investigate the effects of exogenous ABA on leaf physiological characteristics and
gene expressions under water stress condition in treatments control (normal irrigation), control+ABA, drought (stop
irrigation), drought+ABA. The foliar application of 15 pmol/L ABA was sprayed twice in two days before drought stress
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given. The results showed that the changes of main physiological and biochemical parameters and gene expression in
control+ABA treatment were not significantly different from those of the control. The leaf relative water content (RWC)
was gradually decreased by drought treatment but it could maintain higher in drought+ABA treatment. The drought
treatment could result in an increase in malondialdehyde (MDA) and hydrogen peroxide (H,0O,) content, but the plants
applied with ABA were found to resist the excessive accumulation of MDA. Drought stress significantly reduced the
leaf chlorophyll content in sugarcane, but the exogenous ABA application decreased the degradation of chlorophyll,
counteracted, at least in part, the decrease in quantum efficiency of PSII (®@PSII). The expression of gene encoding
9-cis-epoxycarotenoid dioxygenase (NCED) for ABA biosynthesis, the genes encoding Al-pyrroline-5-carboxylate syn-
thase (P5CS) for proline biosynthesis, and the antioxidant enzymes catalase (CAT), superoxide dismutase (SOD),
ascorbate peroxidase (APX), peroxidase (POD) encoding genes was significantly increased in the leaf under water
stress condition, following the significantly higher endogenous ABA content, proline content and CAT, SOD, APX
and POD activities in water stress treatment as compared to the control. But exogenous ABA application under water
stress could further enhance the expression of the genes, hence further improved the ABA content, proline content
and related antioxidant enzyme activity. The results clearly suggests that the foliar ABA application could triggering
the over expression of antioxidative defense system, and improve drought tolerance of sugarcane under water stress

condition.
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Tab. 1 Genes and primers list for gRT-PCR

HH 4 FK Gene name % 5¢5 Gene ID 51974 (5'-3") Primer sequence(5'—3")
GAPDH EF189713 F: CGTCTTTGGCATCAGGAACC R: ACCTTCTTGGCACCACCCT
CATI KF528830 F: GCCGCTCATCACTCATCCC R: CCGAGCGCGAAGTATAGGG
CAT2 KF864231 F: CTGACATGGTCCATGCTTTCA R: GGTATTGACACCAAAGCCCTC
CAT3 KF664183 F: CTCTCTGCTCCTCCAATCCC R: TCCTCGCTGTCCGACGGT
SOD1 JQ958328 F: GTGAAGGCTGTTGCTGTGCTT R: CGGTTCTCATCTTCTGGTGCT
SOD2 GQ246460 F: GCCGCTCATCACTCATCCC R: CCTTCTTCGATGCCAGGGT
APX1 JQ958327 F: CTCCAGAACCAGAACCAGCA R: TTTGGCAGCGACGAAGG
APX2 KJ7565501 F: CTTGTCTGGAGCACATACACTTGGA R: TTCTCCGCATAGACCTTGAACTTTG
APX3 KC794939 F: GGAGTTCCCCATCCTCTCCT R: GTGGTCGGAACCCTTAGTGG
PODI KJ001797 F: CGCCGCTCAAGGAGGGGT R: AAGCAGTCGTGGAAGTGGGT
POD2 KU593507 F: CCACAACAACCTCGCCAAGA R: CGGAGAAGTCCTCGTCCCATA
P5CS1 KF178299 F: GAGCCACTTAGCGAGGAAG R: TTCTGCCCAGTGACAACAG
P5CS2 KF178300 F: GGAGACCGAAGACCAGGA R: TCACAATGATCACCTCGTACC
NCEDI JQ314108 F: TGCTGGACAAGGAGAAGACG R: AGGTGGAAGCAGAAGCAGTC
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Fig. 1 Effect of exogenous ABA on RWC of sugarcane
leaf under drought stress
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Fig. 2 Effect of exogenous ABA on ABA, IAA, Pro, MDA, chl a and chl b contents of sugarcane leaf under drought stress
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Fig. 4 Effect of exogenous ABA on O, production rate and H,O, content of sugarcane leaf under drought stress
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Fig. 5 Effect of exogenous ABA on CAT, SOD, APX and POD activities of sugarcane leaf under drought stress
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