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Physiological mechanism of melatonin soaking on improving seed germina-
tion and seedling salt tolerance of pepper

WEI Xi-ya, LIN Xin-qi, LIANG La-mei, QIN Zhong-wei, LI Ying-zhi
(College of Coastal Agricultural Sciences, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: In order to promote the seed germination and seedling growth of pepper under salt stress, different con-
centrations (0 pmol/L, 1 wmol/L, 5 wmol/L, 25 pmol/L, 50 wmol/L, 75 pmol/L, 100 wmol/L, 125 pwmol/L, 150
pmol/TL., 200 wmol/L) of melatonin soaking were set up with non-soaking as control (CK). The effects of melatonin soa-

king on seed germination and seedling growth of pepper

WeRS B 57 . 2022-08-19 under salt stress (100 mmol/L. NaCl) and physiological
ELTRE .S APk 2% 058 R 7 H (GDOU2013050217 .GDOU2- indices were analyzed. The results showed that 100
016050256) pmol/L melatonin soaking could alleviate the effects of salt
VEBE A  BUTEME (1997-) , o BHBF5E A, WE5E 7 1) b A el 24 stress on seed germination and promote seedling growth.
PR AR (E-mail) 1534536534@ gq.com Compared with non-soaked seeds, the germination rate,

WIAEE 2 (E-mail) liyz@ gdou.edu.cn germination potential, germination index and vigor index of
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seeds soaked with 100 pmol/L melatonin increased by 33. 84% , 120.27%, 108. 13% and 312. 71%, respectively. Seed-
ling fresh weight, root fresh weight, shoot fresh weight and plant dry weight increased by 48. 61% , 102. 57%, 52. 99% and
180.00% , respectively. After soaking with 100 pwmol/L melatonin, the contents of malondialdehyde and hydrogen peroxide
in seeds decreased by 74.26% and 67. 16%, respectively, compared with those without soaking. The contents of soluble
sugar, soluble protein and proline increased by 51. 88% , 157. 54% and 28. 72% , respectively. The activities of peroxidase
(POD) and catalase ( CAT) increased by 185.57% and 53.23%, respectively. Ascorbate peroxidase (APX) activity, as-
corbic acid (AsA) content, dehydroascorbic acid (DHA) content, AsA/DHA value increased by 27.57%, 1 377.00%,
41.19% and 880.37%, respectively. Under salt stress, the contents of hydrogen peroxide and superoxide anion in seed-
lings treated with 100 wmol/L melatonin decreased by 58. 65% and 42.00%, respectively, compared with the CK. The
contents of soluble sugar, soluble protein and proline increased by 38. 89% , 384. 61% and 37. 46%, respectively. The ac-
tivities of superoxide dismutase (SOD) and POD increased by 240.24% and 398.59% , respectively. The APX activity,
AsA content, DHA content and AsA/DHA value increased by 106. 89% , 618.35%, 134. 26% and 206. 78% , respective-
ly, and the differences were significant compared to the CK. These results indicated that soaking treatment with 100
pmol/ L melatonin could inhibit the production of oxidative substances and increase the activity of antioxidant enzymes, thus

promoting the seed germination and seedling growth of pepper under salt stress. The results of this study can provide refer-

ence for salt-tolerant cultivation and breeding of pepper.
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Fig.1 Effects of different melatonin-soaked concentrations on germination potential, germination percentage, germination index and vitali-

ty index of pepper under salt stress
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Fig.2 Effects of different melatonin-soaked concentrations on plant height( PH) , root length( RL) , PH+RL and RL/( PH+RL) of pepper

seedlings under salt stress
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Fig.3 Effects of different melatonin-soaked concentrations on plant fresh weight, root fresh weight, shoot fresh weight and plant dry

weight of pepper under salt stress
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Table 1 Subordinate function values of determination indices of pepper treated with different melatonin-soaked concentrations under salt stress
mA R RE Gy G BE RE G w pmw wwe P
CK 0.400 0.033 0.000 0.000 0.185 0.170 0.097 0.000 0.000 0.098 11
TO 0.707 0.152 0.378 0.089 0.166 0.088 0.436 0.110 0.252 0.264 8
T1 0.240 0.391 0.361 0.064 0.056 0.048 0.323 0.330 0.407 0.247 9
TS 0.560 0.391 0.526 0.087 0.000 0.000 0.360 0.285 0.481 0.299 7
T25 0.640 0.609 0.690 0.270 0.093 0.212 0.539 0.300 0.556 0.434 6
T50 0.760 0.674 0.691 0.256 0.254 0.188 0.601 0.335 0.719 0.498 4
T75 0.827 0.859 0.852 0.658 0.755 0.670 0.899 0.615 0.889 0.780 3
T100 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1
T125 0.867 0.848 0.816 0.759 0.760 0.842 0.741 0.775 0.644 0.784 2
T150 0.387 0.315 0.332 0.372 0.644 0.667 0.411 0.480 0.563 0.463 5
T200 0.000 0.000 0.024 0.032 0.153 0.221 0.000 0.290 0.393 0.124 10

TO.T1,T5,T25.T50,T75.T100,T125,T150,T200 M CK UL 1 .
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Fig.4 Effects of different melatonin-soaked concentrations on the contents of malondialdehyde (MDA ) , hydrogen peroxide and superoxide

anion in pepper seeds
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Fig.5 Effects of different melatonin-soaked concentrations on soluble sugar, soluble protein and proline contents of pepper seeds
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Fig.6 Effects of different melatonin-soaked concentrations on peroxidase (POD) and catalase ( CAT) activities of pepper seeds
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Fig.7 Effects of different melatonin-soaked concentrations on ascorbate peroxidase ( APX) activity, ascorbic acid ( AsA) content, de-

hydroascorbic acid (DHA) content and AsA/DHA value of pepper seeds
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Fig.8 Effects of different melatonin-soaked concentrations on MDA, hydrogen peroxide and superoxide anion contents of pepper seedlings

under salt stress
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