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This study was conducted to find the leaf morphological responses of Quercus serrata and Q. aliena which are potential
natural vegetation of riverine in Korea under elevated CO, and increased temperature. Rising CO, concentration was treated
with 1.6 times than control(ambient) and increased temperature with 22C above the control(ambient) in the glass
greenhouse. As a result, leaf width length, leaf lamina weight and leaf area of Q. serrata and Q. aliena was respectively
increased, and number of leaves and specific leaf area(SLA) was decreased by elevated CO, and temperature. Leaf width
length, leaf lamina length, leaf lamina weight, number of leaves, leaf area, and specific leaf area of Q. serrata were not
statistically significant difference between control and treatment. Leaf width length and leaf weight of Q. aliena was
increased, but specific leaf area was decreased. These results indicated that Q. aliena was to be sensitive than Q. serrata in
response to global warming situation. According to the principal component analysis(PCA), two oak species were arranged
based on factor 1 and 2 in the control and warming treatment. And change on the warming treatment was clearly

distinguishable from the Q. aliena than Q. serrata.
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Effects of Elevated CO. and Temperature on the Leaf Morphological Responses of Quercus serrata and Quercus aliena, Potential
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Fig. 1. Average CO, concentration (a) and temperature (b) in control (ambient CO,-ambient temperature) and treatment
(elevated COs-elevated temperature) conditions. Error bar is the standard deviation.
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Fig. 2. Leaf width length (a), leaf lamina length (b), leaf lamina weight (c), number of leaves (d), leaf area (e) and specific
leaf area (f) of Quercus serrata and Q. aliena under control (ambient CO,-ambient temperature) and treatment (elevated
COx-clevated temperature) conditions. Alphabets on the bars mean significantly different between environmental treatment
within each species (Fisher's least significant difference, p<0.05). Error bar is the standard deviation.
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Fig. 3. Principal component analysis ordination of 22 individuals of Quercus serrata and Q. aliena using 6 variables
under control (ambient CO,-ambient temperature) and treatment (elevated CO,-clevated temperature) conditions.
Qs, Qal, C and T in figure mean Quercus serrata, Quercus aliena, control and treatment.

Table 1. Correlation matrix of 6 variables with the first two principal component scores of PCA analysis.

Factor
Variables
I

Leaf width length -0.944947 -0.175985
Leaf lamina length -0.898107 0.170556
Leaf lamina weight -0.986047 0.072742
Number of leaves 0.198753 0.969012
Leaf area -0.971668 0.040919
Specific leaf area 0.479644 -0.196450
Variance explained(%o) 64.76 17.41
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