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Evaluation of Ecological Niche for Major Tree Species

in the Natural Deciduous Forest of Mt. Chumbong'*
Guang Ze Jin** and Ji Hong Kim®

2 %

e dd A8, 1T F8 74 5 e s34 7249 FA9 A= F8
#H7EAE & Aot HA BxdAY oA AdE #EAANR E A AAA E4E Y
7 g o3t A

FAH AUAHEFL ¥ P 23, 9GS B e, a3 QA EL 9
Fol /M A, AAsUFrL b 2L Aeg vebded, £33 F 7 ANANE 2] A
Ae . a5 We4d A7t 2895 44 AdAHEFH £94 AAAFES Frhske AL
2 vepgdch, £33 WS4 A 99 wE £ 2 FH9H JHAAE &9 HEte] Spearman
o £a943E BT A5, A QA5 4 S BAFE £=0.432(P<0.DE AFEFH,
95% HEFTANA FAAl e, ohaEY A5HE Ad AALEE A9s7l, Spearmand] ¢
ARBATE %=0.650(P<0.0D2 AtE=o] =] 4RBAZE AA=HAG. FHH A A5 of
g Spearman®] £HARATE r=0.797(P<0.0DZ P& 1=2| FfAde] = AAZ AH=AA
ot

FHA ExAY F YHANFEEE v SR clusteriA & 3t £/ PHA 5L o
A 277 e SFER o)Fod e, £FN A FHBAE e FFE 9 4H 4D
3 %3 e,

ABSTRACT

The characteristics of ecological niche, breadth and overlap, for seventeen major tree species were
evaluated in the natural deciduous forest in Mt. Chumbong area. Employed by the plot sampling
method, the environmental gradient for vertical niche was based on the intensity of light within the
forest, and that for horizontal niche was based on multi-dimensional resources in distribution pattern.

The result showed that Fraxinus rhynchophyila had the highest value of vertical niche breadth and
Maackia amurensis had the lowest, and Acer pseudo-sieboldianum had the highest value of horizontal
niche breadth and Betula costata had the lowest. There was no significant correlation between both
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measures of niche breadth. However, the tolerance index for each species was positively correlated to
the values of niche breadth. Spearman's rank correlation coefficients were applied to test the
correlationship between the species ranks of tolerance index and those of two ecological niche breadths.
The coefficient of »=0.432 (P<0.1) was not enough to support significant correlationship between the
tolerance index and vertical niche breadth at the 95% probability. If Carpinus cordata, rarely reach
canopy of the forest due to its own growth form, are excluded from the analysis, coefficient was
calculated as 7=0.650 (P<0.01), resulting in highly significant correlationship. The Spearman's rank
correlation coefficient was 7=0.797 (P<0.01) for tolerance indices and the values of horizontal niche
breadth, indicating highly significant.

Four distinctive species groups, produced by cluster analysis on the basis of ecological niche overlap
for each pair of species, were in considerable accord with the positively associated species constellation
pattern created by the inter-species association analysis.

Key words : Niche breadth, Niche overlap, Species affinity, Interspecific association, Shade Tolerance.
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Table 1. Species composition and tolerance indices for 17 major tree species in the study area,

Live

o Suppressed Relative  Tolerance
Species Important value(56) trees/ha ratio(%) score index
Overstory Midstory Understory 6} @ @ @ 5)

Betula costata (BC)*** 3.0 0.2 0.0 0.9 28.4 0.0 0.0 0
Maackia amurensis (MA) 1.0 1.0 0.5 7.3 35.7 3.1 2.0 2.53
Juglans mandshurica (JM) 3.2 1.0 0.5 7.8 36.9 3.2 2.3 2.74
Fraxinus mandshurica (FM) 5.2 1.3 0.5 10.8 4.8 3.7 4.4 4.05
Cornus controversa (CT) 3.0 4.4 1.2 36.1 40.3 5.5 3.2 4.36
Kalopanax pictus (KP) 9.7 1.6 0.5 13.4 50.3 4.0 5.9 4.95
Sorbus alnifolia (SA) 0.5 2.7 3.4 58.7: 43.1 6.3 3.9 5.11
Ulmus laciniata (UL) 1.7 2.0 1.2 21.2 54.2 4.7 6.9 5.82
Prunus sargentii (PS) 3.1 2.2 0.6 19.6 54.9 4.6 7.1 5.85
Fraxinus rhynchophylla (FR) 7.0 6.7 7.3 221.7 48.7 8.3 5.5 6.87
Acer mono (AM) 4.9 8.3 6.9 165.6 54.8 7.8 7.1 7.46
Acer mandshuricum (AD) 1.6 2.0 4.9 275.2 55.7 8.6 7.3 7.96
Tilia amurensis (TA) 8.3 10.4 10.4 72.9 63.2 6.6 9.3 7.96
Abies holophylla (AH) 3.3 2.8 7.1 81.1 65.7 6.8 10.0 8.38
Quercus mongolica (QM) 38.0 11.0 3.8 126.4 63.7 7.4 9.5 8.45
Carpinus cordata (CC) 1.6 19.9 15.4 489.6 64.1 9.5 9.6 9.53
Acer pseudo-sieboldianum (AP) 0.1 18.2 24.5 687.7 - 10.0 - -
Others 4.8 4.3 11.3

* : Relative score for log{column (1)} value.
** : Relative score of column (2).

*** . Species abbreviations are applied to Figures 2, 3, 4, and 5.
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Figure 2. Plotting of species on the axes of
vertical and horizontal niche breadth.
Species abbreviations are from Table 1.
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Figure 3. Plotting of species on the axes of tolerance
index and vertical niche breadth. Species
abbreviations are from Table 1.
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Figure 4. Plotting of species on the axes of tolerance
index and horizontal niche breadth.
Species abbreviations are from Table 1.
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