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Abstract: Having employed the transitional probability model based on Markov chain, the study was carried out to
examine successional trends for community types in the natural deciduous forest of Mt. Jumbong. The species
composition of oncoming generation in overstory was estimated from that of mid-story, and the species composition in
mid-story was based upon that of understory. Successional trend for each community was predicted from the re-
organized probability matrix of tree replacement by the square of climax index, which was evaluated by the factors of
light absorption, reproduction, and wood quality. As the result of analysis, following table shows the oncoming
generation of steady state and dominant species in overstory and mid-story by community types.

Dominant Species

Community Type Steady State Generation

Overstory Mid-story
Quercus mongolica-Tilia amurensis 2 TA, FR, QM AP, TA
Quercus mongolica-Kalopanax pictus 2 AM, TA, QM AP, TA, FR
Quercus mongolica-Carpinus cordata 2 QM, AM, TA AP, CC, AH
Carpinus cordata-Acer mono 2/3 AM, TA, UL AP, CC, AM
Abies holophylla-Fraxinus mandshurica 3 AM, AH, UL AP, AH, PP
Juglans mandshurica-Cornus controversa 3 CT, AM, PP CC, AP, PP

Specics abbreviations -- AH; Abies holophylla, AM; Acer mono, AP; Acer pseudo-sieboldianum, CC; Carpinus cordata, CT; Cornus controversa,

FR; Fraxinus rhynchophylla, PP; Prunus padus, QM; Quercus mongolica, TA; Tilia amurensis, UL; Ulmus laciniata
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Even though Acer pseudo-sieboldianum and Carpinus cordata could hardly reach the canopy layer due to the
intrinsic growth form, these species were predicted to maintain high compositional ratio so as to play an

important ecological role in the study forest ecosystem.

Key words : forest succession, Markov model, climax index, natural deciduous forest
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Table 1. Predicted proportion (%) of species composition during successional generation simulated from mid-story to overstory
and understory to midstory in Quercus mongolica-Tilia amurensis community.

. Midstory to overstory Understory to midstory
Species -
0 1 2 3 4 5 0 1 2 3 4 5
Acer mono 04 43 3.8 3.8 3.8 38 24 3.1 2.9 2.9 2.8 2.8
Acer pseudo-sieboldianum - - - - - - 355  37.1 386 394 397 398
Carpinus cordata - - - - - - 5.8 6.2 6.1 5.9 5.9 5.8
Fraxinus rhynchophylla 68 11.7 149 157 158 158 93 132 140 141 141 141
Kalopanax pictus 43 0.2 0.3 0.4 0.4 0.4 0.3 0.0 0.0 0 0.0 0.0
Prunus sargentii 0.0 04 0.1 0.1 0.1 0.1 0.5 0.1 0.1 0.1 0.1 0.1
Quercus mongolica 747 220 149 141 141 14.1 10.8 112 112 112 112 112
Sorbus alnifolia 0.0 1.0 0.3 02 0.2 0.2 1.1 1.4 1.4 1.4 1.4 1.4
Tilia amurensis 107 588 649 653 653 652 319 246 220 212 209 209
Others 3.1 1.6 0.8 04 0.3 0.4 2.4 3.1 3.7 3.8 3.9 39
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Figure 1. DBH class distribution of major tree species in Quercus mongolica-Tilia amurensis community.

Table 2. Predicted proportion (%) of species composition during successional generation simulated from midstory to overstory
and understory to mid-story in Quercus mongolica-Kalopanax pictus community.

Midstory to overstory Understory to midstory
Species
0 1 2 3 4 5 0 1 2 3 4 5
Acer mono 57 294 287 292 295 296 14.7 6.1 4.9 4.8 4.8 4.7
Acer pseudo-sieboldianum - - - - - - 281 405 419 419 417 416
Betula costata 13.9 0.7 0.7 0.7 0.7 0.7 0.8 0.0 0.0 0.0 00 00
Carpinus cordata - - - - - - 92 7.9 7.1 6.9 6.8 6.8
Cornus controversa 33 4.6 39 4.1 4.1 4.1 39 04 0.3 0.3 0.3 03
Fraxinus riynchophylla 127 128  14.1 147 147 146 102 12,6 121 121 12.0 120
Kalopanax pictus 14.7 0.5 0.4 04 04 04 0.9 0.5 04 04 04 04
Quercus mongolica 408 241 202 192 190 190 12.3 5.3 5.8 5.8 5.8 5.8
Sorbus alnifolia 0.8 2.6 1.8 1.8 1.8 1.8 2.6 39 3.9 39 39 39
Tilia amurensis 29 203 240 236 235 235 109 150 157 156 157 158

Others 5.2 5.0 6.2 6.3 6.3 6.3 6.4 7.8 7.9 83 8.6 8.7
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Figure 2. DBH class distribution of major tree species in Quercus mongolica-Kalopanax pictus community.
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Table 3. Predicted proportion (%) of species composition during successional generation simulated from midstory to overstory
and understory to midstory in Quercus mongolica-Carpinus cordata community.

) Midstory to overstory Understory to midstory
Species
0 I 2 3 4 5 0 1 2 3 4 5
Abies holophylla 22 7.4 43 4.5 4.4 4.4 1.6 6.8 6.0 6.0 6.0 6.0
Acer mono 30 199 200 203 203 203 5.1 4.1 43 42 42 42
Acer pseudo-sieboldianum - - - - - - 274 384 411 414 414 414
Betula davurica 4.5 04 0.1 0.1 0.1 0.1 0.4 0.0 0.0 0.0 0.0 0.0
Carpinus cordata - - - - - - 41.1 335 307 305 304 304
Fraxinus rhynchophylla 56 105 147 140 140 140 4.0 5.2 5.8 5.7 5.7 5.7
Kalopanax pictus 7.9 0.6 0.3 0.2 0.2 0.2 0.6 0.4 0.4 0.4 0.4 0.4
Pinus densiflora 4.5 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Prunus sargentii 4.1 3.0 5.7 53 54 5.4 1.4 1.1 1.0 0.9 0.9 0.9
Quercus mongolica 464 197 223 220 220 220 5.1 22 1.8 1.8 1.8 1.8
Sorbus alnifolia 0.7 5.4 3.8 39 39 39 3.0 1.3 1.6 1.5 1.5 1.5
Tilia amurensis 79 250 178 187 186 186 6.6 3.6 34 34 34 34
Ulmus laciniata 0.0 0.6 3.8 3.8 3.8 3.8 0.1 0.0 0.0 0.0 0.0 0.0
Others 13.2 7.4 7.2 7.2 7.3 7.3 3.5 34 3.9 42 43 43
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Figure 3. DBH classes distribution of major tree species in Quercus mongolica-Carpinus cordata community.
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Table 4. Predicted proportion (%) of species composition during successional generation simulated from mid story to overstory
and understory to midstory in Carpinus cordata-Acer mono community.

. Midstory to overstory Understory to midstory
Species
0 1 2 3 4 S 0 1 2 3 4 5
Abies ho?ophylla 0.9 24 1.0 1.0 1.1 1.1 0.4 8.5 6.0 6.1 6.0 6.0
Acer mono 11.8 340 297 273 273 274 9.1 12.2 127 13.7 136 136
Acer pseudo-sieboldianum - - - - - - 216 282 344 329 330 330
Carpinus cordata - - - - - - 428 287 275 276 278 278
Cornus controversa 2.7 6.3 53 6.7 7.2 7.2 2.0 2.1 1.5 14 14 14
Fraxinus mandshurica 7.3 2.2 1.9 2.0 2.0 2.0 1.0 0.0 0.0 0.0 0.0 0.0
Fraxinus rhynchophylia 9.1 15.9 144 141 142 142 8.6 33 1.7 1.4 1.3 1.3
Kalopanax pictus 11.8 1.4 2.2 2.0 1.9 1.9 0.7 0.0 0.1 0.1 0.1 0.1
Prunus sargentii 10.0 2.6 44 37 35 3.5 1.3 0.3 0.2 0.2 0.2 0.2
Quercus mongolica 209 7.7 5.6 5.1 5.2 5.2 2.0 0.9 0.8 0.8 0.8 0.8
Tilia amurensis 13.6 10.7 150 165 164 163 3.1 4.0 4.8 5.5 5.5 5.5
Ulmus laciniata 2.7 8.5 152 163 161 16.0 2.0 1.2 1.4 1.6 1.5 1.5
Others 9.2 8.3 5.3 53 5.1 5.2 5.4 10.6 8.9 8.7 8.8 8.8
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Figure 4. DBH class distribution of major tree species in Carpinus cordata-Acer mono community.
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Table 5. Predicted proportion (%) of species composition during successional generation simulated from mid-story to overstory
and understory to midstory in Abies holophylla-Fraxinus mandshurica community.

) Midstory to overstory Understory to midstory
Species
0 1 2 3 4 5 0 1 2 3 4 5
Abies holophylla 126 134 161 158 155 155 41 183 199 20,6 209 209
Acer mandshuricum 9.4 6.9 6.8 8.7 8.9 8.9 42 5.5 5.6 5.7 5.8 5.8
Acer mono 57 297 261 258 261 26.1 10.2 7.0 7.0 6.8 6.7 6.7
Acer pseudo-sieboldianum - - - - - - 222 305 272 257 251 249
Carpinus cordata - - - - - - 343 1541 1.3 11.0 1.1 111
Cornus controversa 38 103 10.0 9.2 9.0 9.0 47 0.0 0.0 0.0 0.0 0.0
Fraxinus mandshurica 264 5.7 39 3.7 3.7 3.7 2.6 0.8 0.6 0.5 0.5 0.5
Fraxinus rhynchophylla 5.0 35 2.9 3.0 2.9 2.9 1.9 32 4.6 4.7 4.8 4.8
Prunus padus 0.0 1.4 0.6 0.5 0.5 0.5 1.3 9.7 123 131 133 134
Prunus sargentii 3.8 0.9 2.8 2.5 25 2.5 0.7 0.1 0.1 0.1 0.1 0.1
Quercus mongolica 176 10.0 8.4 8.3 8.0 7.8 3.5 0.5 0.4 0.4 0.4 0.3
Tilia amurensis 3.8 39 2.3 2.5 2.5 2.5 1.5 2.4 2.3 22 22 22
Ulmus laciniata 69 105 140 140 144 146 42 2.7 32 32 32 32
Others 5.0 3.8 6.1 6.0 6.0 6.0 4.6 4.2 5.5 6.0 5.9 6.1
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Figure 5. DBH class distribution of major tree species in Abies holophylla-Fraxinus mandshurica community.
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Table 6. Predicted proportion (%) of species composition during successional generation simulated from mid-story to overstory
and understory to midstory in Juglans mandshurica-Cornus controversqa community.

. Midstory to overstory Understory to midstory
Species
0 1 2 3 4 5 0 1 2 3 4 5
Abies holophylla - - - - - - 0.0 5.1 7.8 8.8 9.5 9.7
Acer mandshuricum 1.7 134 7.9 7.8 8.2 8.2 139 167 125 120 118 118
Acer mono 67 272 266 237 231 230 169 192 247 239 234 231
Acer pseudo-sieboldianum - - - - - - 5.1 4.0 4.6 49 5.2 5.3
Carpinus cordata - - - - - - 135 207 228 243 246 248
Cornus controversa 233 265 379 387 389 392 17.3 3.1 1.4 1.3 1.4 1.5
Fraxinus ripnchophylla 33 3 1.9 1.7 1.9 1.9 59 2.8 1.8 1.9 1.9 1.9
Juglans mandshurica 46.7 6.3 4.1 53 5.5 5.5 4.6 0.6 0.7 1.0 0.9 0.9
Kalopanax pictus 8.3 0.6 0.5 0.7 0.8 0.8 0.8 0.0 0.0 0.0 0.0 0.0
Prunus padus 0.0 104 8.6 9.9 9.9 9.8 110 230 190 180 176 174
Quercus mongolica 1.7 3.1 8.0 7.6 7.0 6.9 1.7 0.0 0.0 0.0 0.0 0.0
Tilia amurensis 5.0 4.6 3.1 33 3.5 3.5 34 3.0 1.4 0.8 0.7 0.6
Others 33 2.6 1.4 1.3 12 1.2 5.9 1.8 33 3.1 3.0 3.0
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Figure 6. DBH class distribution of major tree species in Juglans mandshurica-Cornus controversa community.
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