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Waterlogging stress affects root respiration physiology and aerenchyma

of different luffa varieties

ZHU Jin"?, LI Wenjing', XU Lanting'

(1. College of Horticulture and Gardening, Yangtze University, Jingzhou 434025, Hubei, China; 2. Hubei Key Laboratory of Vegetable
Germplasm Enhancement and Genetic Improvement, Wuhan 430070, Hubei, China)

Abstract: In order to screen waterlogging-resistant luffa rootstocks and explore the mechanism of waterlogging-resistant
luffa, the effects of waterlogging stress on root respiratory physiology and aerated tissue of three luffa varieties were
studied by two-factor completely random design. The results showed that the root dry weight of the three varieties of luffa
was significantly lower than that of the control after 4 days of waterlogging stress. After 4 to 16 days of waterlogging
stress, the root activity of the main root of the three varieties of luffa was significantly lower than that of the control. Root
activity of adventitious roots of the three luffa cultivars was significantly higher than that of the control during 8 to 16
days of waterlogging stress. The activity of lactate dehydrogenase (LDH) and pyruvate decarboxylase (PDC) of the
main roots of the three varieties of luffa were significantly higher than those of the control during 2 to 16 days of waterlog-
ging stress. The activity of ethanol dehydrogenase (ADH) in the main root of luffa was significantly higher than that of
the control except that there was no significant difference between Liiguan luffa and the control from 2 to 16 days after
waterlogging stress. Aerenchyma was formed in adventitious roots of three luffa varieties. Among the three varieties, the
root dry weight of Zaojia luffa was the highest, reaching 236.7 mg, 43.98% and 100.59% higher than that of Jingli and
Liiguan, respectively. Adventitious roots were first formed and aerenchyma was most developed. The root activity of ad-
ventitious roots were 7.73 mg- g -h', 22.40% and 64.44% higher than that of Jingli and Liguan, respectively. The PDC
activity and ADH activity of adventitious roots were the fastest in emergency response. The PDC activity and ADH
activity of adventitious roots were significantly higher than those of the control at 2 d under waterlogging stress, and
were 2 d and 6 d earlier than those of Jingli and Liiguan, respectively. Therefore, the three luffa varieties are all waterlog-
ging resistant, among which, Zaojia luffa is the most waterlogging resistant rootstock.

Key words: Luffa; Waterlogging stress; Anaerobic respiration; Aerenchyma
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