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Alleviating effect of melatonin soaking on drought stress
during soybean seed germination

Qin Bin, Zhang Mingcong, He Songyu, Zhang Chunyu, Wang Mingyao, Jin Xijun,
Wang Mengxue, Zhang Yuxian, Hu Guohua
(College of Agronomy, Heilongjiang Bayi Agricultural University, Daqging, Heilongjiang 163319, China)

Abstract: The drought-sensitive soybean variety, Suinong 26, was used as the material to study the effects of
different concentrations of melatonin (0, 100, 300, 500 wmol - L™" and 800 mmol - L") soaking soybean seeds
on the germination under simulated drought stress, 6% PEG-6000. The results showed that the germination of soy-
bean seeds was inhibited through the drought stress treatment. Compared with the control, the germination energy,
germination ratio, root volume, dry weight and fresh weight in the groups treated by D (6% PEG) significantly de-
creased by 38.14%, 23.72%, 21.4%, and 25.6%, respectively. The root conductivity, MDA and H, 0O, content
significantly increased by 51.18%, 83.33%, and 60.60% , respectively. Besides, the seed germination and the
growth of roots under the drought stress were significantly promoted with the melatonin soaking treatment. The root
diameter and dry weight significantly increased 16.38%, 29.73%, 34.97%, 31.72% and 10.70%, 14.28%,
10.70% , 25.00% , respectively. The activities of antioxidant enzymes (SOD, POD, CAT and APX) were further
improved, among which they were increased most significantly with the treatment of M 500 + D (500 wmol - L™’
melatonin + 6% PEG) 37.61%, 40.10% , 12.96% , and 28.31% , respectively. It is preliminarily deduced that un-
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der 6% PEG-6000 simulated drought stress, the melatonin soaking with melatonin of 500 wmol + ™" was the best

treatment.

Keywords: soybean; drought; melatonin seed soaking; germination; root growth; physiological mechanism
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Table 1 Effects of melatonin soaking on germination of soybean under drought stress

i R % KR/ % SR AL/ d FWAE KR
Treatment Germination energy Germination ratio Germination speed Vigor index Germination index
CK 96.7+3.3a 96.7+3.3a 4.070£0.012d 14.335+0.38a 23.564+0.63a

D 70.0+11.5bc 70.0+£11.5b 4.055+0.084ab 6.963+0.91de 16.983+2.22¢
M100+D 66.7+3.3¢ 76.7+6.7ab 4.185+0.098b 5.883+0.37e 16.495+1.04c
M300+D 87.0+3.3ab 93.0+3.3a 4.198+0.049d 8.939+0.33bc 19.939+0.73abc
M500+D 93.0+3.3a 96.0+3.3a 4.203+0.067a 9.878+0.37b 20.870+0.44ab
M800+D 83.0+3.3abc 83.0+3.3ab 4.155+0.027¢ 8.198+0.14cd 18.774+0.32bc

T RS ENG PR 2257 8.3 (P<0.05) , T IA],

Note; Different lowercase letters in the same column indicate significant differences( P<0.05). The same below.
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Table 2  Effects of melatonin soaking on root index and biomass of soybean at germination stage under drought stress
., LWy Biomass/g
yhs:il K/ em MR em? AL mm? R E A%/ mm - P
Treatment Root length Surface area Root volume Diameter - e
Dry weight Fresh weight
CK 14.621+0.48a 7.151+£0.04a 0.305+0.01a 0.121+0.006bc 0.034+0.0025a 0.49+0.035a
D 11.222+0.05d 5.414+0.27h 0.246+0.02a 0.116+0.003¢ 0.028+0.0005h 0.39+0.009b
M100+D 11.579+0.04cd 5.881+0.09ab 0.294+0.03a 0.134+0.002b 0.031+0.0015b 0.40+0.040b
M300+D 12.119+0.20cd 6.176+0.08ab 0.320+0.02a 0.150+0.006a 0.032+0.0028d 0.40+0.037b
M500+D 12.756+0.12b 6.037+0.11ab 0.292+0.01a 0.156+0.001a 0.031+0.0015b 0.47+0.009b
M800+D 12.257+0.17bc 6.004+0.05ab 0.269+0.01a 0.152+0.003a 0.035+0.0040¢ 0.44+0.062b
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Fig.1 Effects of melatonin soaking on antioxidant enzyme activities during soybean germination under drought stress
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Fig.2 Effects of melatonin soaking on osmotic regulation substances during soybean germination under drought stress
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