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Effects of Melatonin on Soybean Seeds Development at Seed Filling Stage Under
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Abstract: In order to explore the effect of exogenous melatonin on soybean seeds development under drought stress, the
drought-sensitive soybean variety Suinong 26 and the drought-tolerant variety Kangxian 9 were used as test materials, by
potting method, under drought stress, melatonin foliar spraying was carried out at RS stage, and the melatonin concentration
was 100 pmol-L™" | samples were taken after 5, 10 and 15 days of treatment to study the effect of exogenous melatonin on
soybean grain development under drought stress was studied. The results showed that exogenous melatonin treatment could
improve the activities of soybean sugars, starches, and key enzymes for carbon metabolism under drought stress, and was
beneficial to improve the level of carbon metabolism. At the same time, exogenous melatonin treatment significantly increased
the activities of key enzymes (NR, GS, GOGAT and GDH) of soybean under drought stress, promoted the accumulation of
nitrogen in plants, and was conducive to nitrogen assimilation and transportation. In conclusion, exogenous melatonin
treatment improved soybean drought tolerance by regulating the activities of key enzymes in soybean carbon and nitrogen
metabolism under drought stress, and ultimately increased soybean yield under drought stress.
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Fig. 1 Effects of exogenous melatonin on pod skin

and seeds in soybean morphology
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Table 1 Effects of exogenous melatonin on pods weight and seeds weight of soybean
iR KPR Treatment
TiH Item
Variety CK CK+M D D+M
T Pods weight 274K 26 8.23+0.23 a 8.43+0.21 a 5.44+0.18 ¢ 7.01 £0.37 b
P9 5 8.24+0.23 a 8.52+0.17 a 5.63+0.21 ¢ 7.12+0.56 b
HFiE Seeds weight 274 26 4.31+0.08 a 4.39+0.12 a 2.82+0.04 ¢ 3.44+0.25 b
ko 5 3.16 £0.08 a 3.23+0.03 a 2.42£0.03 ¢ 2.63+0.03 b

TE AR TR R A A S 22522 5 (P <0.05)

Note: Different letters meant significant difference among treatments at P <0.05 level.
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Note; CK, CK + M, D, and D + M represent; Control, Con + Melatonin, Drought, and Drought + Melatonin
treatments, respectively; A-F and G-L represent sucrose content, fructose, sucrose synthase, sucrose phosphate synthase,
neutral enzyme and acidase activities of pod seeds, respectively.
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Fig.2 Effects of exogenous melatonin on soybean pod skin and seed sucrose metabolism
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Note; CK, CK+M, D, and D + M represent; Control, Con + Melatonin, Drought, and Drought

+ Melatonin treatments, respectively; A-C and D-F represent the soluble sugar, starch and proline

content of pod and kernel, respectively.
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Fig.3 Effects of exogenous melatonin soybean pod skin and seed starch metabolism
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Note: CK, CK +M, D, and D + M represent: Control, Con + Melatonin, Drought, and Drought +

Melatonin treatments, respectively; A-D and E-H represent the activities of glutamate synthase, glutamate

dehydrogenase, glutamine synthetase and nitrate reductase in pod and grain, respectively. I represents the

amount of nitrogen accumulation in seeds.
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Fig.4 Effects of exogenous melatonin soybean pod skin and seed nitrogen metabolism
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Table 2 Effects of exogenous melatonin on yield traits of soybean under drought stress
fn A S OB HRIERL R AL ok Bk E

Variety Treatment Pods number per plant ~ Number of seeds per plant  Seeds weight per plant/g 100-seed weight/g

4% 26 SC 22.79£0.91 a 50.00 £0.58 a 11.63 £1.00 ab 22.20+0.04 b
Suinong 26 SC+M 24.33£1.20 a 51.67 £2.40 a 13.69 £0.35 a 24.15+0.37 a
SD 19.87 £0.23 b 40.00 £0.58 ¢ 8.21 £0.34 ¢ 14.42 +0.21 d

SD +M 21.52 £0.46 ab 44.67 £0.33 b 10.82 +0.46 b 15.91 £0.36 ¢

higk 9 =5 KC 27.69 £1.31 a 42.190.28 b 6.49+0.28 b 17.50 £0.28 a
Kangxian 9 KC+M 28.37+£1.78 a 43.77 £0.82 a 8.19+0.53 a 16.84 £0.18 a
KD 21.86 +£0.47 b 35.97£0.27 ¢ 4.55+0.43 ¢ 12.51 £0.31 ¢

KD +M 24.60 £1.21 ab 41.10+£0.90 b 6.27 £0.55 b 13.66 +£0.26 b

AR R AR R A B ] i B i 22 5% (P <0.05)

Note: Different letters meant significant difference among treatments at 0. 05 level.
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