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Effect of low temperature on protective enzyme activities and membrane
permeability in flag leaves of rice at flowering stage

DENG Hua-bing'?, SHI Jian-cheng', XIAO Ying-hui', TANG Wen-bang', PAN Yi', CHEN Li-yun'"

(1.Rice Research Institute, Hunan Agricultural University, Changsha 410128, China; 2.Yuanlongping High-Tech
Agriculture Co. Ltd., Changsha 410001, China)

Abstract: The experiments were carried out in growth chambers to investigate the effects of low temperature stress
during flowering period on protective enzyme activities and membrane permeability of flag leaves using two rice
cultivars including low-temperature tolerant cultivar 996 and low-temperature sensitive cultivar 4628. Optimal
temperature(06:00-8:00 24 C  08:00-10:00 26 C 10:00-16:00 30 'C 16:00-19:00 26 ‘C 19:00-23:00 24 C

23:00-06:00 22°C)and low temperature(06:00-8:00 19 C 08:00-10:00 21 C 10:00-16:00 23 C 16:00-19:00

21 C 19:00-23:00 19 'C 23:00-06:00 17 ‘C)were respectively treated for seven days as two treatments after heading.
The results showed that the activity of superoxide dismutase (SOD), catalase (CAT), peroxidase (POX) and ascorbic
acid-peroxidase (AsA—POX) in flag leaves of two rice cultivars increased at early stage of low temperature stress, then
decreased. The contents of thiobarbituric acid reaction substance(TBARS) and hydrogen peroxide(H,0,), superoxide
anion(O,-") and the membrane permeability were increased remarkably as the period of exposure to low temperature
lengthened. The protective enzyme activities in the cultivar 996 were higher while the contents of O,:~, H,O, and TBARS
and the membrane permeability were lower than those in the cultivar 4628 under low temperature stress. Therefore,
higher protective enzyme activities, which may resulted in lower contents of H,0O,, O,-" and TBARS and lower membrane

permeability in rice flag leaf were the physiological basis of low-temperature tolerant rice cultivar.
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Fig. 1 Dynamic changes of SOD activity in flag leaf under low
temperature and optimal temperature in rice cultivars
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Fig.2 Dynamic changes of POX activity in flag leaf under low
temperature and optimal temperature in rice cultivars
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Fig. 3 Dynamic changes of CAT activity in flag leaf under low

temperature and optimal temperature in rice cultivars
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Fig.4 Dynamic changes of AsSA—POX activity in flag leaf under
low temperature and optimal temperature in rice
cultivars 996 and 4628
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2.3.2 JKABE| e EFE M T

996 4628
996

4628 TBARS

Oy
60.00 ~
996 T @996 CK O 4628 T @ 4628 CK

5000 | N

40.00

1%

30.00 |

2000 |, bbaa

10.00 |

0.00 s
0

/h
8 RIBAMLER LM T 996 1 4628 &I Ay BB S
Fig. 8 Dynamic changes of cell membrane permeability in flag
leaf under low temperature and optimal temperature in
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