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Ecological Niche of Quercus acutissima and Quercus variabilis
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Abstract — In Korea, Quercus acutissima distributed in good condition with high nutrients and
moisture content, but Quercus variabilis in dry soil or rock habitate. In order to understand this
ecological distribution of Q. acutissima and Q. variabilis, we cultivated the seedlings of two oak
species treated with light, soil moisture and nutrient gradients each four level, from May to Octo-
ber in glass house, Then we measured the ecological niche breadth and niche overlap of the two
species, and analyzed the relationship of competition using cluster analysis and PCA ordination.
Ecological niche breadths of Q. acutissima under moisture and nutrient treatments were slightly
wider than those under light one. Among 14 characters measured, 6 characters related with length
items were wider in all the environmental treatments, but 8 characters connected with weight
terms narrower in light treatment. Ecological niche breadths of Q. variabilis under moisture and
nutrient treatment were wider than those of light one. Ecological niche of Q. acutissima was wider
than those of Q. variabilis in all the environmental treatments. Ecological overlap between two spe-
cies was higher with a range of 0.87 ~ 0.92, especially higher in soil moisture factor. These results
means that . acutissima is more competitive than Q. variabilis, especially in soil moisture condi-
tion. Two species were ordinated with distinct group based on 9 characters. From these results, it
can be explained that what Q. variabilis distributed in bad soil condition is due to the escape
strategy, because of its low competitive ability to Q. acutissima in natural communities.
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Table 1. Niche breadth of Quercus acutissima along each environ-
mental factor

Items Light Moisture Nutrient
Lamina length 0.997 0.999 0.997
Leaf width length 0.990 1.000 1.000
Petiole length 0.999 0.996 0.994
Shoot length 0.988 0.999 0.993
Stem length 0.910 0.990 0.970
Stem diameter 0.868 0.994 0.999
Root length 0.980 0.990 1.000
Lamina weight 0.880 1.000 1.000
Petiole weight 0.737 0.999 0.815
Leaf weight 0.876 0.999 0.994
Stem weight 0.870 0.990 0.920
Shoot weight 0.875 0.999 0.978
Root weight 0.684 0.988 0.945
Total weight 0.763 0.993 0.966
Mean=£S.D. 0.887+0.102  0.996+0.004 0.969+£0.05

Table 2. Niche breadth of Quercus variabilis along each environ-
mental factor

Items Light Moisture Nutrient
Lamina length 0.986 0.997 0.997
Leaf width length 0.991 0.999 0.997
Petiole length 0.960 0.965 0.973
Shoot length 0.969 0.998 0.995
Stem length 0.978 0.974 0.947
Stem diameter 0.963 0.978 0.780
Root length 0.964 0.993 0.998
Lamina weight 0.722 0.946 0.941
Petiole weight 0.799 0.948 0.946
Leaf weight 0.723 0.947 0.941
Stem weight 0.753 0.962 0.955
Shoot weight 0.734 0.953 0.947
Root weight 0.511 0.963 0.869
Total weight 0.580 0.961 0.895
Mean=+S.D. 0.831£0.164  0.970£0.02  0.942+0.06
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Table 3. Niche overlap between Q. acutissima and Q. variabilis
along each enviromenta] factor

Items Light Moisture Nutrient
Lamina length 0.958 0.965 0.978
Leaf width length 0.923 0.981 0.967
Petiole length 0.908 0.930 0.942
Shoot length 0.938 0.969 0.965
Stem length 0.825 0.921 0.842
Stem diameter 0.796 0.950 0.744
Root length 0.937 0.941 0.985
Lamina weight 0.850 0.898 0.884
Petiole weight 0.934 0.895 0.898
Leaf weight 0.866 0.901 0.900
Stem weight 0.855 0.907 0.933
Shoot weight 0.925 0.877 0.936
Root weight 0.706 0.900 0.764
Total weight 0.852 0.885 0.810
Mean=+S.D. 0.874+0.072 0.923£0.033 0.899+0.074
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Fig. 1. Unweighted pair-group average clustering of reaction of
two species treated with three environmental factors (L: light
treatment, M: moisture, N: nutrient). Numerals within plot
indicate treatment gradients in each environmental factor.
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Fig. 2. PCA ordination of 32 individuals of Q. acutissima (Qa) and
Q. variabilis (Qv) using 14 variables treated with three envi-
ronment factors (L: light treatment, M: moisture, N: nutri-
ent). Numerals within plot indicate treatment gradients in
each environmental factor.
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Table 4. Correlation matrix of 14 variables with the first two prin-
cipal component scores of PCA analysis

Factor
Variables
1 I

Lamina length —0.844 0.162
Leaf width length —0.694 -0.100
Petiole length 0.581 0.287
Shoot length —0.831 0.234
Stem length —0.144 -0.183
Stem diameter —0.254 0.132
Root length —0.619 0.666
Lamina weight —0.900 —0.366
Petiole weight 0.495 0.857
Leaf weight —0.845 0.427
Stem weight 0.267 0.943
Shoot weight —0.951 -0.194
Root weight —0.859 —0.050
Total weight —0.781 0.457
Variance explained (%) 48.46 20.41
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