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ABSTRACT

This study was conducted to determine the relationship of stomatal responses, photosynthesis, and
intercellular CO, concentration(C;) of Betula Species to ozone exposure. Five Betula Species(B. costata,
B. davurica, B. schmidtii, B. platyphylla var. japonica and B. ermani) were grown in the greenhouse.
One-year-old potted seedlings of the five Befula Species were exposed to ozone(100 ppb) for 8 hours
day! for 5 weeks in a fumigation chamber. Net photosynthesis was significantly different among
species and treatments from early in the period of the fumigation. Stomatal conductance and
transpiration rate differences among species and treatments became significant after three weeks of
fumigation. C; was significantly different only among treatments; C; of four species, except for B.
davurica, was higher than that of control plants. Carboxylation efficiency and photo-respiration rate
were significantly different among species or treatments; carboxylation efficiency and photo-
respiration rate of the five Betula Species were decreased by ozone treatment. It was concluded that
stomatal closure of Betula Species may be the result of the reduction of photosynthesis and rubisco
activity and the resulting increase of C. The higher C; likely resulted from reduced photosynthesis
because of physiological processes.

Key words : net photosynthesis, stomatal conductance, transpiration rate, intercellular CO, concentration,
carboxylation efficiency, photo-respiration rate, rubisco
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Fig. 1. Effects of Oy on the stomatal conductance(above),
photosynthetic rate(middle) and transpiration rate(below) in
the leaves of one-year-old Betula spp. Each data point rep-
resents the mean standard deviation of five replications.
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Table 1. Provability of stomatal conductance, photosynthetic rate and transpiration rate in the leaves of five Betula spp.
exposed to 100ppb ozone for five weeks.

Provability(week)
Source Stomatal conductance Photosynthetic rate Transpiration rate
1 3 5 1 3 5 1 3 5
Species(S) 0.4562 0.0005 0.0001 0.0001 0.0001 0.0001 0.0644 0.0001 0.0001
Ozone(O) 0.3778 0.0064 0.0001 0.0009 0.0001 0.0002 0.1882 0.0001 0.0102
SxO 0.3054 0.0352 0.0001 0.0121 0.9566 0.4413 0.4745 0.0266 0.0151
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Fig. 2. Effects of O; on the interceflular CO, concentra-
tion(above), carboxylation efficiency(middle) and photo
respiration rate(below) in the leaves of one-year-old Betula
spp. The analyses were carried out at the end of the fumiga-
tion. Each bar represents the mean standard deviation of
five replications.
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Table 2. Provability of intercellular CO, concentration, carboxylation efficiency and photo respiration rate in the leaves of

five Betula spp. exposed to 100ppb ozone for five weeks.

Provability
Source Intercellular Carboxylation Photo
CO, concentration efficiency respiration rate
Species(S) 0.1664 0.0001 0.0001
Ozone(O) 0.0001 0.0001 0.0001
SxO 0.0225 0.0034 0.3201
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