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Effects of exogenous melatonin and abscisic acid on physiological
characteristics of grape seedlings under drought stress

WANG Yunmei', XIA Hui', ZHOU Guihong®, LIU Xinling', LIN Zhiyi', LIANG Dong'
(1.College of Horticulture, Sichuan Agricultural University, Chengdu, Sichuan 611130, China;
2. Science—Technology & Agriculture — Livestock Bureau of Wenchuan County, Aba Tibetan and
Qiang Autonomous Prefecture, Sichuan 623000, China)

Abstract: To investigate the combined effect of melatonin (MT) and abscisic acid (ABA) on plant response
to drought stress, the potted seedling of ‘ Shine—Muscat’ grape was used as material and the effects of MT and
ABA on the physiological characteristics of the grape seedlings under drought stress were determined by the treat-
ments of the root irrigation of MT solution (100 wmol + L™") | the leaf surface spray ABA solution (50 wmol -
L"), and their combination. The results indicated that MT treatment decreased the MDA, H,0, content, and rela-
tive conductivity of grape leaves by 14.42% , 44.11% , and 21.26%, respectively, comparing with the drought con-
trol group (D, ). The content of relative water content of leaves increased by 1.12%. The activities of SOD and
POD enzyme were improved by 14.00% and 3.01%, respectively. The MT treatment effectively mitigated the dam-
age to the plant caused by drought stress. However, the MDA content and the relative conductivity of leaves in the
treatment of 50 wmol + L™ ABA were 9.43% and 17.25% higher than those in the drought control group, which in-
dicated that the stress state of the plants was not alleviated under ABA treatment. In addition, the combination of
MT and ABA had a similar effect to that of MT. The results suggested that MT can reduce the degree of membrane
lipid peroxide and enhance the ability of antioxidant system, so as to alleviate the oxidative damage of grape under
drought stress and improve the drought resistance. At the same time, MT alleviated the negative effects of ABA.
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Fig.1 The changes of morphological characteristics of

‘ Shine—Muscat’ under drought stress
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Table 1  Effects of different treatments on soil water content, soil water potential, relative leaf water content,
leaf water potential, and root water content of grape under drought stress
I* T HEE KA/ % 37K MPa AR 2 K R % R k3 MPa AR E KR %

T hb Soil water content Soil water potential Relative leaf water content Leaf water potential Root water content

reatment ™0 g 18 d 0d 18 d 0d 18 d 0d 18 d 0d 18 d
CK  3272+128ab 30.70+1.69b -0.27+0.10a —0.66+0.18a 96.62+1.20a 95.04+0.75ab —2.50+0.31ab -2.77+048b 86.24+0.04a 84.55+0.03a
D, 3400+33lab 14.12+2.97c -0.30+0.14a -2.84+0.29b 93.09 +3.73bc 89.42+0.10de -2.02+0.29a -4.05£0.17c  85.51+ 0.03a 76.170.02bc
MT  32.10+2.12ab 13.04+1.04c  -0.39+0.13a -3.80+0.36b 94.48 +2.37ab 90.41x1.2lcd -2.43+0.29ab -5.25:+0.46d 85.07+0.02a 78.07+0.05b
ABA  33.07%2.17ab 12.35+1.52¢ -0.33%0.13a -3.97+0.06b 97.47+0.42a 88.51+1.71de -2.07+0.03a —5.51+0.55de 84.62+0.04a 68.26+0.02cd
MT+ABA 3546+245a 12.66+1.10c  —0.30+0.20a —3.16+0.37h 95.68 +1.51ab 87.14+0.55¢ -2.56+0.33ab —6.08+0.31e 86.11+0.02a 71.64+0.04¢

T R PR P E RS, RIFIARE/NG FRER 7R A B 22 57 2 35 ( P<0.05)

Note: Data represents the means+ SD. Different lowercase letters in the same column indicate significant difference among the treatments ( P<0.05).

OcCK

oD,

EMT

T [ — 48 bR AR 1 AR /NG FRERR AL BRI 22 53 0.2 (P<0.05) . R 1A,

Note ; Different lowercase letters on each column indicate significant differences within the identification of the same index. The same below.
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MABA EMT+ABA

HRRRMAEERY T RiE TEEMN R MDA(A) (H,0,(B) SEFM A B SE(C) MR

Fig.2 Effects of MT and ABA on MDA (A) and H,0,(B) contents and relative conductivity (C)

in leaves of ‘ Shine—Muscat’ under drought stress
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Fig.3 Effects of MT and ABA on chlorophyll a (A), Chlorophyll b (B), total chlorophyll (C), and carotenoid (D)

contents in leaves of grape under drought stress
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Fig.4 Effects of MT and ABA on the contents of proline (A), soluble sugar (B), and soluble protein (C)
in leaves of ‘Shine—Muscat’ under drought stress
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Fig.5 Effects of MT and ABA on the activities of SOD (A), POD (B) and CAT (C) activity in leaves
of ‘Shine—Muscat’ under drought stress
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