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Effects of exogenous ascorbate acid on membrane protective system of in situ rice

leaves under O, stress
ZHENG Qi-Wei' , WANG Xiao-Ke"* , XIE Ju-Qing’, FENG Zhao-Zhong', FENG Zong-Wei, NI Xiong-Wei’, OUYANG

Zhi-Yun' (1. Research Center for Eco- Envir ! Sci , Chinese Academy of Sci s Beijing , 100085, China; 2. Department of Agronomy , Northwest
Sci-Tech University of Agriculture and Forest, Yangling, Shaanxi, 712100, China; 3. Shuangqiaco Farm, Jiaxing City, Zhejiang, 314000, China). Acta
Ecologica Sinica ,2006,26(4) :1131 ~ 1137.
Abstract: The ozone is the primary gaseous pollutant with significant adverse effects on vegetation. Those effects include visible |
leaf injury, growth and yield reductions, accelerated senescence and altering sensitivity to biotic and abiotic stresses. Reductions
in photosynthesis rate, stomata conductance, and root/shoot ratio, increase in respiration, and change in crop quality has also
been observed in many crops. With fast industrial development, tropospheric ozone in the Yangtze River Delta, in eastern China,
has risen since the later of the last century. The elevated ozone has become a prominent environmental and economic issue in this
region.

Inorder to alleviate the phytotoxin of elevated level O, to crops, the effect of exogenous ascorbate acid (ExAsA) on :
membrane protective system of rice ( Oryza sativa L.) leaves was investigated. Rice was grown in open top chambers ( OTCs)
under field conditions and exposed to five levels of O, treatments: charcoal-filtered air (CF) , non-charcoal-filtered air (NF), 50

nl/L, 100 nl/L, and 200nl/L O, . In addition, half of the plot within the OTC was treated by spraying 0.1% ExAsA solution once

per week. The results showed that with spraying ExAsA, chlorophyll a content of rice leaves distinctly increased; H, 0, content, 1
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membrane permeability (indicated by the relative electrical conductivity, REC), and lipid peroxidation (indicated by the content
of Malondialdehyde, MDA) of rice leaves declined; activities of superoxide .dismutase (SOD), ascrobate peroxidase (APX), and
carotenoid ( Car) content increased. From these msulté, it can speculated that ExAsA defers leaf senescence, reduces
accumulation of active oxygen species ( AOS) and lipid peroxidation (LP) of leaves, enhances the function of the membrane
protective system, and increases the tolerance ability of rice leaves under elevated O, exposure.

Key words: ozone; rice leaf; exogenous ascorbate acid (ExAsA) ; lipid peroxidation (LP) ; membrane protective system

RE(0,)EXMEHMBEERBEAEANSEGSEYY , ERERREYHRESHEBMNIAZERR P
8PN UL B 5 Ak B 7 B ARG A0 R A A R A D8 BUR M N AR LT . B 20 4 70
ERUE, LERTFE O, IWEEEL 1% ~ 2% KB EHEM” . FRAFN, WRARALBIRESHHENT
HERPEHEY , X —HEEAERLAETIEY, KIZAWEREKFXEEERRBEZ—. EF
RHEELFHNERE, BBEAHRE O, WEREFF, FHKERN 74.6n/L, H AP T 196n/L, B EHEE B
HES ARFo AMY ERTHEME/PE=RMEL 66.93 7 1, KRN 59.86 T 1, HEZ TR L H 55
5.39 {ZTF 9.36 LT ART, B RN YA 0 2 H M S E R

St 0, IRER A O, MYHE, B 204 70 FRABR KEREBRNEEFRITTRE O, HYHF
BB SR TBRFR IR T — &5t O, MYFMEAMHERNY R ™, IBYRANEXBHY EE
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Fig.2 Effect of ExAsA on chlorophyll content of rice leaves under Oy stress
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Fig.3 Effect of ExAsA on H, 0, content of rice leaves under O stress
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Fig.4 Effect of ExAsA on MDA content and REC of rice leaves under O stress
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Fig.5 Effect of ExAsA on antioxidation system of rice leaves under Oj stress

EHPERTRESNAGEOR LSRN THEN A RERVBRES . LREH, 4 ExAsA 403 k55
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b 0 T Car MGEM HHPLSENBER 4B FERBEIOLSE . LW KH, ExAsA LBF
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