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Abstract - In order to investigate effects of elevated CO; concentration and temperature on the
ecological niche of Quercus serrata in Korea. We divided experimental condition in the greenhouse
that are control (ambient condition) and treatment with elevated CO; (approximately 1.6 above
than control) and increased air temperature (approximately 2.2°C above than control). We mea-
sured twenty kind characters of seedlings and calculated the ecological niche breadth. As a result,
the ecological niche breadth, treatment was widened in the light gradient than the control, was
narrowed in the moisture and nutrient gradient. This is may be predicted when the global warming
progress, Q. serrata is increases resistance to light environment, and decrease resistance to moisture
and nutrient environment. According to the principal component analysis (PCA), control and treat-
ment were arranged based on factor 1 and 2 in each environment gradients. Ecological response
is involved variety characters. Among them, indicating that Characters of production is involved
in many a parts.
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Fig. 1. Designed for the treatment of environmental factors.
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Table 1. Comparison of ecological niche breadth of Quercus serrata by each environment (light, moisture, nutrient) under control (ambient
CO»-ambient temperature) and treatment (elevated CO;-elevated temperature) conditions

(o)

Control Treatment
Group Character

Light Moisture Nutrient Light Moisture Nutrient

Vegetative Leaves number 0.989 0.987 0.994 0.996 0.917 0.976

Leaf width length 0.999 0.994 0.992 0.995 0.995 0.988

Leaf lamina length 0.997 0.998 0.998 0.998 0.993 0.997

Leaf Leaf petiole length 0.979 0.987 0.970 0.968 0.974 0.982

feature Leaf area 0.996 0.986 0.986 0.988 0.983 0.969

Leaf density 0.905 0.951 0.979 0.992 0.977 0.976

Specific leaf area 0.942 0.968 0.999 0.980 0.996 0.994

Stem length 0.982 0.998 0.994 0.993 0.998 0.994

Stem diameter 0.955 0.994 0.968 0.971 0.981 0.995

Plant Shoot length 0.977 0.996 0.993 0.993 0.993 0.997

architecture Root length 0.989 0.999 0.993 0.995 0.999 0.983

Root/Shoot ratio 0.862 0.955 0.976 0.921 0.965 0.979

Photosynthetic investment 0.934 0.977 0.981 0.958 0.927 0.966

Leaf lamina weight 0.929 0.975 0.993 0.954 0.995 0.954

Leaf petiole weight 0.993 0.965 0.988 0.992 0.984 0.974

Leaves weight 0.915 0.964 0.977 0.967 0.907 0.994

Production Stem weight 0.927 0.966 0.996 0.965 0.951 0.992

Shoot weight 0.921 0.976 0.977 0.968 0.951 0.991

Root weight 0.651 0.979 0.972 0.812 0.952 0.965

Plant weight 0.746 0.985 0.977 0.884 0.959 0.976

Mean 0.929 0.980 0.985 0.965 0.970 0.982

S.D. 0.089 0.015 0.010 0.046 0.028 0.012
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Fig. 3. Variation of treatment on the ecological niche breadth of 20 characters of Quercus serrata under each environment (light, moisture,

nutrient).
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Fig. 4. Principal component analysis ordination of Quercus serrata using 20 variables under environmental conditions (a) light, (b) moisture,
(c) nutrient.
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Table 2. Correlation matrix of 20 variables with the first two principal component scores of PCA analysis of each environmental conditions

(light, moisture, nutrient)

Factor
Group Character Light Moisture Nutrient
I II I 11 I 11
Vegetative Leaves number —0.111 —0.128 —0.025 0.641 —0.195 —0.050
Leaf width length —0.255 0.727 —0.718 —0.186 —0.606 —0.484
Leaf lamina length —0.344 0.821 —0.805 0.082 —0.853 —0.331
Leaf Leaf petiole length 0.046 0.292 —0.205 —0.141 —0.240 —0.547
feature Leaf area —0.331 0.850 -0.835 —0.120 —0.746 —0.478
Leaf density —0.230 —0.092 —0.037 —0.452 0.205 —0.121
Specific leaf area 0.603 0.351 0.225 —0.265 0.180 0.277
Stem length 0.145 0.703 —0.563 0.271 —0.352 0.357
Stem diameter —0.659 —0.078 —0.363 —0.024 —0.247 0.055
Plant Shoot length 0.213 0.694 -0.527 0.580 -0.612 0.526
architecture Root length -0.519 0.100 -0.192 —0.452 -0.077 -0.167
Root/Shoot ratio —0.578 0.511 —0.135 —0.774 0.053 0.508
Photosynthetic investment 0.274 0.474 0.198 0.754 0.061 —0.675
Leaf lamina weight —0.721 0.531 —0.865 —0.063 —0.734 —0.528
Leaf petiole weight —0.177 0.154 —0.482 0.006 —0.429 —0.396
Leaves weight —0.776 0.121 —0.660 0.540 —0.836 -0.074
Production Stem weight —0.715 0.324 —0.811 0.122 —0.662 0.435
Shoot weight —0.830 0.032 —0.850 0.233 —0.784 0.215
Root weight —0.847 —0.366 —0.768 —0.437 —0.695 0.565
Plant weight —0.887 —0.299 —0.846 —0.282 —0.791 0.512
Variance explained (%) 22.81 21.44 34.39 15.89 29.88 16.87
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