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ABSTRACT

This study was conducted to compare ozone sensitivity among Betula sp. by measuring visible foliar
injuries and growth responses. Four Betula sp.(B. costata, B. davurica, B. platyphylla var. japonica and
B. ermani) grown in the greenhouse, were transplanted in the plastic pots. One-year-old seedlings of
four Betula sp. exposed to relatively high ozone concentration(100 ppb) for 8 h day! for 5 weeks in
fumigation chamber. We measured visible injuries, leaf numbers and leaf areas at the end of
experiments, and growth effects were evaluated by measuring the relative growth rate(RGR) of height
and diameter and the dry weights of leaf, stem and root once a week. Four Betula species showed the
significant differences for growth responses by the ozone treatment. Growths of three species, except
for B. ermani, were significantly reduced by the O; exposure. B. costata with leaf senescence at the
early growing stage and B. davurica indicated highest visible foliar injury rate may be the sensitive
species at the 100 ppb ozone concentration. Although the growth rate of B. ermani was reduced by
100 ppb ozone exposure at the early growing stage, B. ermani may be a tolerance species that recover
the growth rate with the adaptation for the high ozone concentration.
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Fig. 1. Changes in visible foliar injuries of four Betula sp.
exposed to 100 ppb ozone for 5 weeks. Each data point
represents the mean of five replicates. The different letters
within the same week indicate significant differences between
the species at p<0.05 by Duncan's multiple range test.
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Table 1. F-values for analysis of variance and significance levels for the leaf number and leaf area of four Berula sp.

exposed to 100 ppb ozone for 5 weeks

Parameters Source df

F value(week)

1 2 3 4 5
Leaf Species(S) 3 1.87 1.23 4.48%* 1.18 7.30%%*
number Ozone(O) 1 0.01 0.31 7.92%* 0.07 0.57
SX0O 3 0.20 3.99* 3.90%* 3.80* 6.33*%*
Species(S) 3 1.02 1.43 1.71 4.51%* 4.89%*
Leaf area Ozone(O) 1 0.01 6.25% 37.22%%% 11.39%* 33.35%%%
SXO 3 0.54 1.51 2.24 1.08 3.00*

* ** and *** are represented significant differences at 0.05, 0.01 and 0.001 respectively.
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Fig. 2. Changes in the leaf number(left) and the leaf area(right) of four Betula sp. exposed to 100 ppb ozone for 5 weeks.
All values are expressed as percentages of the control. Each data point represents the mean of five replicates £ SD.
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Table 2. F-values for analysis of variance and significance levels for the relative growth rate(RGR) of height and diameter of

four Betula sp. exposed to 100 ppb ozone for 5 weeks

F value(week)

Parameters Source df
2 3 4 5
Species(S) 3 0.97 5.38%%* 1.33 1.73 0.20
Height Ozone(O) 1 10.17** 14.30%%* 18.35%** 14.89%%* 53.38***
SXO 3 222 0.37 0.71 1.52 8.18***
Species(S) 3 9.80*** 9.26%** 4.31* 0.86 7.75%%%
Diameter Ozone(0) 1 11.89%* 3.06 15.21%*%* 5.63* 44 42%%*
SXO 3 5.16%* 6.58** 1.07 5.51** 2.92%

* %% apnd *** are represented significant differences at 0.05, 0.01 and 0.001 respectively
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Fig. 3. Changes in the relative growth rate (RGR) for the height(left) and the diameter(right) of four Berula sp. exposed to
100 ppb ozone for 5 weeks. All values are expressed as percentages of the control. Each data point represents the mean of

five replicates &= SD.
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Table 3. F-values for analysis of variance and significance levels for the dry weights and shoot/root(SR) ratio of four Betula

sp. exposed to 100 ppb ozone for 5 weeks

F value(week)
Parameters Source df
1 2 3 4 5
Species(S) 3 10.41+%* 12.04%%* T 12%%* 3.21% 6.56**
Leaf Ozone(O) 1 0.08 4.42% 27.01°%%* 15.86%** 89,85k
SXO0 3 0.30 0.25 0.58 1.71 10.66%**
Species(S) 3 13,28k 8.69% % 10.45%** 1.38 1.98
Stem Ozone(0O) 1 0.40 334 60.19%:%* 15.04%3%:% 25.98%:%%*
SXO 3 3.81* 1.23 2.47 0.40 0.93
Species(S) 3 11.0%% 14.41%%* 8.08+* 391% 0.17
Root Ozone(O) 1 1.27 7.33% 11.39%* 13.63%** 35.96%**
SXO 3 1.81 4.26% 2.44 1.08 2.76
Species(S) 3 14.94%* 12.70%** 8.76%H* 2.33 3.69%
Total Ozone(O) 1 0.50 6.70* 40.10%** 24.39%k% 81.03%**
SXO 3 1.31 1.33 0.13 0.43 5.78%*
Species(S) 3 4 48+ 7.95 %k 1.99 5.27%* 2.40
SR ratio Ozone(O) 1 0.09 042 5.10% 3.13 1.59
SX0 3 1.46 2.66 4.50%* 3.71% 3.9]1%*

*, %% and *** are represented significant differences at 0.05, 0.01 and 0.001 respectively
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Fig. 4. Changes in the dry weight of leaf(A), stem(B), root(C) and total(D) and the shoot/root(SR) ratio(E) of four Betula sp.
exposed to 100 ppb ozone for 5 weeks. All values are expressed as percentages of the control. Each data point represents the
mean of five replicates = SD.
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