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The Analysis of Forest Successional Trend
by Species Replacement Model in the Natural Forest'
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ABSTRACT

The successional status and potential natural vegetation were examined in the natural
deciduous forest in Mt. Chombong area. The examination was based on the
subsequent process of generation replacement by understory saplings for the dominant canopy
trees within 106 20mx20m square sample plots. The transition matrix model, which was
modified from mathematical theory of Markov chain, was employed to analyze the
successional status of the study forest. The model suggests that study forest is still seral, and
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it is considered to be more than 500 years away from the steady state or climax in terms of

species composition. The simulations predict a remarkable decrease in the proportion of

species composition of the present dominan: Quercus mongolica and Kalopanax pictus from
current 42.6% and 8.1% to less than 13.3% and 0.5%, respectively, at the steady state. On the
contrary, the proportions of Abies holophylla, Acer mono, Fraxinus mandshurica, Tilia amurensis,
and Acer pseudo-sieboldianum will increase at the steady state. The change of predicted
composition ratio was generally coincide with the result of tolerance index to be compared

with the study model. The hypothesis and sensitivity of the model were also discussed to
evaluate the applicability to the real situatior. The overall results indicated that the present
dynamics of the forest must reflect the seral state due to previous disturbance mainly by

human related interference.
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Table 1. Species Composition of canopy layer in the study area. Species abbreviation is

applied to Figure 1.

. Relative Relative Relative Importance
Species .
Density Frequency coverage value
Abies holophylla (AH) 24 37 42 3.4
Acer mono (AM) 43 7.8 25 49
A. pseudo-sieboldianum (AP) 0.1 0.2 0.0 0.1
Betula cosdata (BC) 3.4 3.5 22 3.0
Carpinus cordata (CC) 14 26 0.9 1.6
Cornus controversa (CV) 3.0 4.5 1.6 3.0
Fraxinus mandshurica (FM) 55 6.7 3.2 51
E. rhynchophylla (FR) 7.4 9.5 3.7 6.9
Juglans mandshurica (JM) 3.7 3.0 3.0 3.2
Kalopanax pictus (KP) 81 10.6 10.4 9.7
Prunus sargentii (PS) 25 4.5 22 3.1
Quercus mongolica (QM) 42.6 294 52.0 41.3
Tilia amurensis (TA) 7.2 9.5 8.1 8.3
Others 8.4 4.5 6.0 6.4
Total 100.0 100.0 100.0 100.0
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Table 2. Predicted species composition of overstory and midstory by study species.

Overstory prediction

Midstory prediction

Species 0 1 2 3 1 0 1 2 3 4

Abies holophylla 24 43 38 38 39 13 72 71 71 72
Acer mono 43 204 223 228 229 76 55 56 57 57
A. pseudo-sieboldianum -- -- - -- -- 264 354 370 369 367
Betula cosdata 34 02 02 02 03 01 00 00 00 00
Carpinus cordata 14 00 00 00 00 261 202 177 172 171
Cornus controversa 30 50 50 54 57 27 03 02 02 0.2
Fraxinus mandshurica 55 13 12 12 13 07 02 02 02 02
E. rhynchophylla 74 108 126 123 119 67 74 79 79 79
Juglans mandshurica 37 07 11 11 12 04 01 01 01 041
Kalopanax pictus 81 05 05 05 05 06 02 02 02 02
Prunus sargentii 25 12 18 18 18 10 05 04 04 04
Quercus mongolica 426 178 139 134 133 67 40 37 38 37
Tilia amurensis 72 295 286 274 268 118 90 82 80 79
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Table 3. The comparison of tree replacement strategies by study species

Sub-canopy trees

Live crown

Species No. of  Relative Ratio Relative T(.)leranece (.:hma;(
trees/ha®  scores” (%) scores* index index
Abies holophylla 59.6 7.4 52.4 6.6 7.0 -
Acer mono 84.6 8.2 57.8 7.7 8.0 70.8
A. pseudo-sieboldianum 193.3 10.0 62.5 8.7 9.4 729
Betula cosdata 25 0.4 214 0.1 03 50.0
Carpinus cordata 91.3 8.3 68.7 10.0 9.2 79.2
Cornus controversa 121 39 20.7 0.0 20 60.4
Fraxinus mandshurica 10.0 35 29.5 1.8 2.7 58.3
E. rhynchophylia 35.8 6.3 59.3 8.0 7.2 56.3
Juglans mandshurica 6.7 2.6 45.3 5.1 39 604
Kalopanax pictus 21 0.0 24.7 0.8 04 41.7
Prunus sargentii 4.6 1.7 55.3 7.2 45 47.9
Quercus mongolica 121 3.9 52.0 6.5 52 72.9
Tilia amurensis 67.7 7.7 38.0 3.6 5.6 68.8

¢ Relative scope of log.

: Live crown ratio from total height
: Relative scope of live crown ratio
: Mean of column b and d

. Reference of Kim (1993)
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Figure 1. Scatter gram of species by ordination.

Species abbreviation is from Table 1.

: Suppressed trees on the per hectare basis of more than 2m height
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