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ABSTRACT

This study was conducted to compare the physiological and biochemical responses of four Betula
species in response to ozone, and to find out the relationship between ozone uptake rate and
photosynthesis or antioxidant activity. One-year-old seedlings of four Betula sp, B. costata, B. davurica,
B. platyphylla var. japonica, and B. ermani, exposed to 100 ppb ozone concentration for 8h day™ for 5
weeks in fumigation chamber. Ozone uptake rate, photosynthesis, SOD and GR activity were
measured in the leaves of four species once a week. Cumulative ozone uptake rate was largest in the
leaves of B. costata(53.8 mmol m2), smallest in the leaves of B. davurica(35.5 mmol m2). Photosynthesis
of four Betula sp. exposed to ozone reduced relative to control, but the photosynthetic responses with
changing stomatal conductance were different among species. Ozone exposure increased SOD
activities of four species at the early exposing period, but after a critical point SOD activity decreased
gradually. GR activity of B. costata was similar to the change of SOD activity, but the others showed
the different patterns from B. costata. In conclusion, decreasing both SOD and GR activity at the
critical point, B. costata may be sensitive species in response to ozone. In contrast, the others may be
resistant species, which gradually increase GR activity following ozone exposure. GR activity was not
always in accord with the change of SOD activity against ozone uptake, and the different responses
between species were supposed to be affected by the cumulative ozone uptake.
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Fig. 1. Instantaneous and cumulative ozone uptake rate of one-year-old Betula species seedlings exposed to 100 ppb ozone
for 5 weeks. Each data point represents the mean of 5 replicates® SD. Significant differences among species are

indicated(*P < 0.01, **P < 0.001).
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Fig. 2. The relationship between net photosynthesis and stomatal conductance of four Betula species exposed to 100 ppb

ozone. Each data point represents the mean of 5 replicates.



76

B. costala

400
y =-0.2325x% + 11.989x + 99.56
R%=0.7495

= 300
z ¢
2 % /\I
5 200 T %
o
?

100 - N

1 .
0 20 40 60
O uptake (mmol/m?)
B. plalyphylla var. japonica
400
y =-0.0563x%+ 2.5779x + 66.199
R%=0.7496
~ 300
=
w
2
g 200
2
o
&
X WaW
100 T/Ef T T
0 .
0 10 20 30 40

0O, uptake (mmol/m?)

Korean Journal of Agricultural and Forest Meteorology, Vol. 4, No. 2

B. davurica
400
y =-0.1202x" + 4.6732x + 48.864
R® = 0.8037
o 300 |[— o
=
w
2
5 200
o)
?
0 10 20 30 40
0O, uptake (mmol/m?)
B. ermani
400

y =-0.0477x* + 3.0787x + 32.05
R?=0.6104

300

SOD (Unit/g FW)
N
S
1S3

O, uptake (mmol/m?)

Fig. 3. Changes of SOD activities in the leaves of four Betula species in response to ozone uptake. Each data point

represents the mean of 5 replicates = SD.
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