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Effects of ozone on membrane protective system of winter wheat

leaves

JIN Ming-Hong ,FENG Zong-Wel  (Research Center for Eco-Environmental Sciences,Chinese Academy of
Sciences s Beijing 100080,China)

Abstract: Winter wheat leaves were used to investigate effects of Ozone(O3) on membrane protective sys-
tem in varied growth stages (jointing stage ,heading stage,grain filling stage). The plants were exposed in
open top chambers (OTCs)in the field conditions for five levels of O; concentration (ambient level ,charcoal
filtered air,50nl/1.,100nl/L,200nl/L)from 1999-04-04~1999-06-06. Under O exposure condition,chloro-
phyll a content and chlorophyll b content in winter wheat leaves were significantly declined : Membrane
permeability and lipid peroxidation (MDA) content were significantly increased;the activity of catalase
(CAT) increased first and decreased afterward; the activity of peroxidase (POD) increased gradually.
Those observations indicated that the Oj stress induce in vivo oxidative injury and affect the activities of
antioxidant enzymes. The effects resulted in imbalance of activated oxygen production,accelerated process
of lipid peroxidation,and demaged membrane protective system.
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Fig. 1 Membrane permeability of winter wheat Fig. 2 MDA contents of winter wheat leaves under
leaves under exposure to ozone exposure to ozone
* Jointing stage; () Heading stage ; @ 1 Legend see Fig. 1
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Table 1 Chlorophyll contents of winter wheat leaves under exposure to ozone
Jointing stage Heading stage Grain filling stage
Treatment a b a b a b

(nl/1) Chlorophyll a Chlorophyll b Chlorophyll a Chlorophyll b Chlorophyll a Chlorophyll b

() 0.3340.01 0.5740.03 0.5740.02 0.93+0.03 0.6740.02 1.1040.03
&) 0.3140.01 0.5140.02 0.64+0.02 1.06+0.03 0.7140.03 1.1640. 04
50 0.3140.01 0.5240.02 0.5740.02 0.9340.03 0.7040.03 1.1640. 04
100 0.2940.01 0.4740.01 0.44+0.01 0.70+0. 03 0.3940.02 0.634+0.03
200 0.21+0.02 0.3340.02 0.3740.02 0.46+0.02 0.1440.03 0.204+0. 02

(D Ambient level ; @ Charcoal filtered
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Fig. 3 CAT and POD activity of winter wheat leaves under exposure to ozone
1 Legend see Fig. 1
3
.’ 3 ’
CAT ,POD s s

b b o

[2]
[3]

[5]

[6]
[7]

L8]

9]
[10]
[11]
[12]
[13]
[14]

[15]

Altshuller A P. In assessment of crop loss from air pollution. Heck W W, Taylor O C and Tingey D T,ed. Lon-
don. Elsevier Applied Science. 1988,65~89.
Reich P B. Quantifying plant response to ozone: unifying theory. Tree Physiol. 1987,3:63~91.
Krupa S V.Nosal M,Legge AH. Ambient Ozone and crop loss : Establishing a cause-effect relationship. Environ-
mental Pollution. 1994,83:269~276.
Saxe H. Photosynthesis and stomatal response to pollution air,and the use of physiological and biochemical re-
sponses for early detection and diagnostic tool. Adv In Bot. Res. 1991,18:1~128.
Tang Y ,Chevone B I,Hess J L. Ozone-responsive protein in a tolerant and sensitive clone of white clove (Trifoli-
um repens). Environmental Pollution. 1999,104:89~98.

s . s .1991,10(2) :60~63.
Shan Yunfeng, Feng Zongwei, et al. The individual and combined effects of Ozone and simulated acid rain on
growth, gas exchange rain and water-use efficiency of Pinus armandi Franch. Environmental Pollution. 1996,91
(3):355~361.
Tang T,Chevone B I,Hess j L. Ozone-responsive proteins in a tolerant and sensitive clone of white clove (T foli-
um repens). Environmental Pollution. 1999.104:89~98.

, , .0OTC-1 . ,1993,19(4) :15~31.
. . . ,1992.
Tester M. Plant ion channel: Whole cell and single channel studies. New Phytol. 1990,114:305~340.
, s . ,1998,43(20):2206~2209.

Bandurski R S,nonhebel H M Auxins,In wilkins advanced plant physiology. LLondon :Pitman Press. 1984. 1~16.
Winston G W. Physiochemical basis for free radical formation in cell : Production and defenses. In: Alscher,R. G.
Cumming, J. G. eds. Stress Response in Plants. Adaptation and Acclimation Mechanism. Wiley-Liss, New York.
1990. 57~86.

Matters G L,Scandalios J G. Synthesis of isozymes of superoxide dismutase in maize leaves in response to Oj,
SO, ,and elevated Oy, Journal of Experimental Botany.1986,38:842~852.



