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The Ecophysiological Changes of Capsicum annuum on Ozone-Sensitive and
Resistant Varieties Exposed to Short-Term Ozone Stress
Sung-Chul Yun (Department of Applied Biological Sciences, Sun Moon University, Asan 336-708, Korea)

ABSTRACT : Ozone effects were studied by plant growth chamber to evaluate the impact of ozone (Os;) on
the physiology of two hot pepper, Capsicum annuum L., cultivars, 'Dabotab' and "Buchon'. Forty-day old
plants with 5~7 leaves were exposed to Os; of <20 and 150 nL/L for 8 h/d for 3 days. Net photosynthesis
and stomatal conductance were measured and foliar injury was described. Foliar damage due to the treated
O; was different from the varieties.'Dabotab' was most sensitive to O; and "Buchon' was resistant. Symptom
of ozone damage on the leaves was bifacial necrosis. Decreases of net photosynthesis by O; were 56% and
40% on 'Dabotab' and 'Buchon’, respectively. Decreases of stomatal conductance by O; were 66% and 63%
on each variety. O; damage on net photosynthesis was started at the low levels of light on the two hot
peppers. In addition, assimilation-internal CO; concentration curves were not different from the two varieties.
In conclusion, O; closed the stomata and decrease net photosynthesis on hot peppers regardless of the ozone
sensitivity on leaf injury, but the difference of ecophysiological responses between the two varieties was not

found clearly.

Key words: ozone, hot pepper, net photosynthesis, leaf injury, stomatal conductance.
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Fig. 1. Various ozone damages on the leaves of hot peppers.
Bifacial necrosis and browning symptoms were severe (a), inte-
rmediate (b), and mild (c). Those symptoms were found at 3
days after ozone fumigation at 150 nL/L between 9:00 and
17:00 h.
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Fig. 2. Comparison of the sensitivity to ozone on the hot
pepper leaves. ‘Dabotab’ had severe symptoms after 2 days of
the ozone fumigation. Small spots were occasionally found on
‘Buchon’ leaves. "Pochungchun” could be the intermediate var-
iety of ozone symptom.
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Fig. 3. Changes in net photosynthesis (P Bmol/m’/sec) in
the sensitive and resistant varieties of hot peppers at the last
day of fumigation with 150 nI./L ozone. Net photosyntheses
were determined at 1,000 pmol/m’/sec light, 400 pmol CO,, 25C
in the controlled measurement chamber.
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Fig. 4. Changes in stomatal conductance (g, mmol/m’/sec) in
the sensitive and resistant varieties of hot peppers at the last
day of fumigation with 150 nl/L ozone. Stomatal conducta-
nces were determined at 1,000 umol/m /sec light, 400 umol
C0O,, 25T in the controlled measurement chamber.
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Fig. 5. Effect of ozone on the response of photosynthesis to variation in photosynthetically active radiation (PAR) of the two
hot-pepper varieties. Solid circles were ozone treated and open circles were untreated.
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Fig. 6. Effect of ozone on the response of photosynthesis to variation of intercellular CO, concentrations of the two hot-pepper
varieties. Solid circles were ozone treated and open circles were untreated.
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