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Effects of low temperature stress on the growth, leaf membrane lipid per-

oxidation, and polyamine metabolism of watermelon seedlings

Li Xiaohui, Wang Huiying, Kang Liyun, Gao Ningning, Zhao Yong, Li Hailun, Cheng Jingjing, Chang
Gaozheng, Zhao Weixing

(Horticulture Institute, Henan Academy of Agricultural Sciences, Zhengzhou 450002, Henan, China)

Abstract: To explore the physiological response mechanism of watermelon seedling leaves to low-temperature stress, this
study used the low-temperature-tolerant cultivar Sweeter No. 2 and the low-temperature-sensitive cultivar Jinguan as
experimental materials, and analyzed the changes in seedling growth, membrane lipid peroxidation, and polyamine metab-
olism under 5 °C low-temperature stress. The results showed that low-temperature stress inhibited the biomass accumula-
tion of watermelon seedlings, but the inhibition degree of Sweeter No. 2 was significantly lower than that of Jinguan. The
decreases in belowground fresh mass, belowground dry mass, and aboveground fresh mass in Sweeter No. 2 were not
significant. After 8 days of treatment, the content of malondialdehyde (MDA) and hydrogen peroxide (H.O.) in the
leaves of Sweeter No. 2 increased by 42.07% and 58.86%, respectively, compared with the control, with increases signifi-
cantly lower than those in Jinguan. Meanwhile, the activity of superoxide dismutase (SOD), peroxidase (POD)and cata-
lase (CAT)in Sweeter No. 2 increased by 13.18%, 29.51%, and 30.04%, respectively, compared with the control, indicat-
ing a higher activation level of the antioxidant enzyme system than that in Jinguan. In terms of polyamine metabolism, the
contents of spermine (Spm), spermidine (Spd) and putrescine (Put) in the seedling leaves of the low-temperature-tolerant
cultivar Sweeter No. 2 remained at a high level, among which the content of Spm and Spd increased by 8.31% and
25.84%, respectively, compared with the control. In conclusion, watermelon seedlings respond to low-temperature stress
through the synergistic regulation of antioxidant enzyme activities, membrane lipid peroxidation levels, and polyamine

metabolism. Compared with low-temperature-sensitive cultivar, the low-temperature-tolerant cultivar exhibits a more sen-

Y5 B EA:2025-10-27 ; 18 [B HH#A : 2026-01-21

HEIAR : FH R I AR A R %50 H (CARS-25-2026-223) 5 7 B 44 A R 24 B JE Rl R 15 H (2026715)
YEZ - 0 E, Lo, BRI FE 01, B 98 77 ) 2 76 I TGS 5 Al S5 88 . E-mail : lixiaohui80@126.com
BIEEE R AL, 5, W50 50, BF 7005 A0 9 06 I RS A% & R 5 4R%8% . E-mail : Wxzhao2008@163.com

<135



X ISR 5T

hOE R

39 %

sitive response to low- temperature stress, effectively alleviating the inhibitory effect of low temperature on seedling

growth by significantly increasing protective enzyme activity, reducing membrane lipid peroxidation damage, and enhanc-

ing polyamine metabolism levels.

Key words: Watermelon; Low-temperature stress; Lipid peroxidation; Polyamine metabolism
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Table 1 Effects of low-temperature stress on biomass
production in watermelon seedlings
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Note: Different lowercase letters in the same column indicate sig-

nificant difference at 0.05 level. The same below.
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Fig. 1 Effects of low-temperature stress on MDA and H,O, contents

in leaves of watermelon seedlings
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