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ABSTRACT

Twenty-two forest stands and one hundred and fourteen plant species were ordinated by a re-
ciprocal averaging (RA) method to extract the major forest patterns of the Quercus forests in Mts.
Wolak, Choryong, Juhul and Bohyun. The RA stand ordination on the first and second axes
revealed a gradient of vegetation. It is the gradient from the Quercus mongolica-dominated forest
to the Quercus serrata-dominated forest or Quercus variabilis-dominated forest. An intermediate
zone between the two forest types was recognized by the RA stand ordination. Especially the zone
on Mt. Bohyun was evidently higher than those of the other mountains. The gradient also showed
the environmental one from mesic to xeric habitats and from higher to lower altitudes. The RA
species ordination showed the distribution center of each species in the above mentioned patterns

of the forest vegetation.
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Fig. 1. Map showing the study areas. C: Mt,
Choryong (1,017 m), J: Mt. Juhul (1,075 m), W: Mt.
Wolak (1,093 m), B: Mt. Bohyun (1,124 m).
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Table 1. Climatic data near the study areas(Observed period: 1961~1990) A. Chungju, B. Chomchon, C. Yongchon
Month 1 2 3 4 5 6 7 8 9 10 1 12 Year
temperature () A —-47 —-16 43 116 17.2 21.8 248 249 193 124 49 -1.8 111
B -2.3 0 54 125 177 21.8 246 251 196 135 63 0.1 120
C -15 06 56 122 172 212 246 252 197 136 68 0.8 122
precipitation (mm) A 247 26.0 47.3 815 85.6 138.5 278.7 233.0 137.0 453 40.3 24.3 1162.2
B 25.2 329 51.0 933 937 1686 2780 2057 119.1 40.2 40.7 21.7 1170.1
C 23.5 304 459 805 72.3 136.0 193.4 171.8 129.0 46,0 38.1 152 982.1
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Table 2. List of the stands with their altitudes, canopy heights, total number of species recorded and RA scores on
first and second axes. Abbreviations for dominants and subdominants are as follows: Quv. Quercus valiabilis, Pid. Pinus

densiflora, Qud. Quercus dendata, Qus. Quercus serrata, Qum. Quercus mongolica, Frr, Fraxinus rhynchophylla

Altitude Dominant and Canopy No. spp RA score
Locality (m) subdominant height (m) T 1st axis 2nd axis
1) Mt. Choryong 595 Quv /Pid 9 63 100 4
2) Mt. Choryong 720 Qud 14 64 72 44
3) Mt. Choryong 610 Quv /Qus /Qum 15 K71 94 6
4) Mt, Choryong 700 Quv /Qum 16 55 76 36
5) Mt. Choryong 890 Qum 12 43 38 67
6) Mt. Choryong 1025 Qum 13 31 15 88
7) Mt. Choryong 1060 Qum 9 34 21 83
8) Mt. Bohyun 550 Qus /Quv /Qum 18 45 84 7
9) Mt. Bohyun 580 Qus /Quv 16 53 75 35
10) Mt. Bohyun 730 Quv 20 33 77 16
11) Mt. Bohyun 990 Qum 8 35 41 53
12) Mt. Bohyun 900 Qum 10 36 55 40
13) Mt. Wolak 445 Qum /Qus 16 29 59 31
14) Mt, Wolak 410 Qus /Qum 10 33 86 0
15) Mt, Wolak 500 Quv /Qus 19 18 72 19
16) Mt. Wolak 990 Qum 12 39 29 66
17) Mt, Wolak 965 Qum /Frr 17 45 30 92
18) Mt. Wolak 1000 Qum 12 54 36 88
19) Mt. Juhul 515 Qus 10 56 77 19
20) Mt. Juhul 900 Qus /Qum 20 42 31 68
21) Mt. Juhul 1070 Qum 9 30 15 69
22) Mt, Juhul 1075 Qum /Qus 19 44 0 100
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Table 3. Provisional species composition table of presence-absence, developed by reciprocal averaging method

Species Name Relevé Number

2627112151111294118131
*SPI 2 1 6 7 0 8 1 2 35 09 4
1. Magnolia sieboldii 0 1 .11 . .
2. Thalictrum filamentosum 7 1 111 R |
3. Euonymus oxyphyllus 1 111 .1 1 .1
4.  Saussurea macrolepis 2 1. . . .1 .1
5. Pedicularis resupinata B3 . 1111 .1 .
6. Asarum sieboldii 4 1 . . . 1. 1
7. Tripterygium regelii 20 . . 111 1 .1
8. Pseudostellaria palibiniana 2011 .1111 1 1
9. Phryma leptostachya var. asiatica 2 11 . . .1 . 1
10.  Athyrium yokoscense 24 11111 .1 1111 .
11. Ligularia fischeri 22 111 . . . .1 .1 . 1
12.  Carpinus laxiflora 2 1 .1 . . . . .. . 1
13. Viola albida 24 . 1111111111 . .
14. Morus bombycis 27 1 . 1. . . | .
15. Angelica gigas 28 11 111111 1 1 .
16, Meehania urticifolia 28 1 . 1 .1 S | .
17. Rubia chinensis var. grabrescens 28 11 111 .11 11 .
18.  Euonymus alatus f. ciliato-dentatus 30 1 . 1 . . 1
19. Astilbe chinensis var, davidii 30 11111 1 . 1 "1 1
20. Eupatorium chinense 2 . . .11 1 1 1
var. simplicifolium
21. Carex ciliato-marginata 3 .11.111111. ... . .11
+ Carex siderosticta
22. Cirsium setidens 3 .. . . .1 .1 1 . . .
24. Clematis heracleifolia 3 1. . . .1111 . . 1 1 .
25.  Lychnis cognata 7 .. .1 . . .11 1 .o .
28. Adenophora remotiflora ¥ .1 .1 . 1.1 . .. 1 .o 1 .
88. Pteridium aquilinum var. latiuscubem 70 . . . . . . . . . 1 1 . .1 .1 11 .
89. Kalopanax pictus /8 O S | 1 . . . 1 .
90. Rubia akane /2 1 1
91. Lindera erythrocarpa % . . . . . . . . . . .11 11 . . 1
92. - Celastrus orbiculatus 7 . . . . . . . . . . .. .111 .01 ..
93. Viola dissecta var. chaerophylloides £ 2 S 11 . .11
94. Prunus sargentii 7w . . . . . . . . . . .11 .1, .111
95. Adenophora triphylla var. japonica v . . . . . . . . ... ... .111. 1
96. Callicarpa japonica & . . . . . ... o1 1 .11 . .
97. Dioscorea quinqueloba 82 . . . ... . 1110 . . .1
98. Atractylodes japonica 8 . . . . . . . .. .1 . .111111111
99. Artemisia keiskeana % . . . . . . . .. .1 .1, .111111
100. Lilium tsingtauense 85 . 11 . .1 . 1
101. Quercus dendata 85 1 1 1 . 1
102. Maackia amurensis 8% . . . . . . . . . . . . .o 1 11 .
103.  Quercus valiabilis % . . . . . . . . . . .. 11111 1111
104. Melampyrum roseum % . . . . . . . . . . . .. .11 1 1
105. Viola grypoceras 8 . . . . . . . . . . . .11 1
106. Commelina communis 8 . . . . . . . . . . ... .00 000 01
107. Rhus trichocarpa 8 . . . . . . . . . . .1. ... .11111
108. Cynanchum ascyrifolium 8 . . . . . . . . . ... .11r.1r. . .11
109. Syneilesis palmata &% . . . . . . . . . . .. .1 .11..111
110. Lonicera praeflorens 8 . . . . . . . . . . . ... .1ry.1. . .1
111.  Zanthoxylum schinifolium 9 . . . . . . . . . . ... .1 ., .11111
112. Hosta longipes 7/ O S |
113. Smilax sieboldii o S O S |
114. Pinus densiflora 0O S R |
RA score(Stand Index; 1st axis) 0112333334565 7777772828291
55100168159 225¢%677464°0
0

* SPI: Species Position Index
** Species Number
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Fig. 2. Stand ordination diagram by reciprocal
averaging(RA), Numerals are relevé number listed in
Table 3. @: Quercus mongolica forest, O: Quercus
valiabilis forest, A: Quercus serrata forest, []: Quer-
cus dendata forest.
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Fig. 3. Graph showing the calculation process of the
stand position index. By a big gap(*) between curves
the stands were divided into two groups.
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Fig. 4. Species ordination diagram by reciprocal
averaging (RA). Numerals are the species number
showed in Table 4.
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Table 4. Score of species in RA ordination on first and
second axes

. Axis
Spemes (1) (7)
*99. Magnolia sieboldii 0 89
66. Thalictrum filamentosum 7 37
51. Euonymus oxyphyllus 11 31
113. Saussurea macrolepis 12 100
69. Pedicularis resupinata 13 79
107. Asarum sieboldii 14 78
70. Tripterygium regelii 20 76
36. Pseudostellaria palibiniana 21 81
83. Phryma leptostachya var. asiatica 22 34
21. Athyrium yokoscense 23 70
53. Ligularia fischeri 23 73
113. Carpinus laxiflora 23 66
25. Viola albida 24 76
97. Morus bombycis 27 84
31. Angelica gigas 28 78
5. Meehania urticifolia 28 84
23. Rubia chinensis var. grabrescens 28 78
114. Euonymus alatus f. ciliato-dentatus 30 65
32. Astilbe chinensis var, davidii 30 62
57. Eupatorium chinense 32 69
var, simplicifolium
26, Carex ciliato-marginata 33 66
+ Carex siderosticta
108. Cirsium setidens 35 78
49, Clematis heracleifolia 35 71
71. Lychnis cognata 37 75
44. Adenophora remotifiora 38 71
48. Pteridium aquilinum var. latiusculum 70 26
76. Kalopanax pictus 71 32
88. Rubia akane 72 44
62. Lindera erythrocarpa 76 23
74. Celastrus orbiculatus 77 33
63. Viola dissecta var. chaerophylloides 78 22
54. Prunus sargentii 78 17
55. Adenophora triphylla var. japonica 79 18
79. Callicarpa japonica 80 19
75. Dioscorea quingueloba 82 30
21. Atractylodes japonica 83 19
34. Artemisia keiskeana 85 15
84. Lilium tsingtauense 85 24
82. Quercus dendata 85 25
102. Maackia amurensis 86 1
29. Quercus valiabilis 86 17
77. Melampyrum roseum 86 22
100. Viola grypoceras 86 27
105. Commelina communis 87 20
52. Rhus trichocarpa 88 9
68. Cynanchum ascyrifolium 88 20
46. Syneilesis palmata 89 16
98. Lonicera praeflorens 89 18
47, Zanthoxylum schinifolium 91 9
96. Hosta longipes 92 6
73. Smilax sieboldii 94 6
91. Pinus densiflora 100 0

* Species number
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