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ABSTRACT

The Bulyeongsa Valley in Uljin-gun(Gyeungbuk) has a unique beautiful landscape and plentiful ecosystem,
and Pinus densiflora for. erecta is distributed widely. Recently as the widening of national road in Bulyeongsa
Valley, comprehensive survey is needed. So to investigate the forest distribution and structure, ninety-nine plots
were installed and surveyed. Each plot size is 100m’. Important percentage analysis of the summarize results,
vegatation of Bulyeung valley is found out that dominant species is Pinus densiflora mainly and Quercus
variabilis and Quercus serrata are compatitive relation with Pinus densiflora partially. The analysis results of
the actual vegetation and degree of green naturality(DGN) showed that Pinus densiflora community is 47.75%,
and DGN 8 is 69.14% in total. From the above results, vegatation of Bulyeungsa valley is found out that
dominant species is Pinus densiflora mainly, and Quercus variabilis and Quercus serrata are competitive
relation with Pinus densiflora partially.
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Figure 1. Map of the survey plots in the Bulyeongsa Valley Area in Uljin-gun
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9, 10, 11, 23, 24, 31, 20, 22, 25, 37, 38, 44, 51, 70, 71, 52, 53, 76 93, 94
17, 18, 36 32, 33, 34, 29, 39, 45, 46, 47, 49, 73, 74, 75, 77, 78, 79,
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Figure 2. The dendrogram of classification by TWINSPAN using ninety nine plots in the Bulyeongsa

Valley Area in Uljin-gun(So: Styrax obassia, Ov: Quercus variabilis, Lo: Lindera obtusiloba, Rm:

Rhododendron mucronulatum, Rs: Rhododendron schlippenbachii, Cc: Castanea crenata,

Jr: Juniperus rigida,

Ap: Acer pseudosieboldianum, Rv: Rhus trichocarpa, Ps: Prunus sargentii, Qm: Quercus mongolica, Ah: Alnus
hirsuta, Rp: Robinia pseudoacacia, Qv: Quercus variabilis, Lc: Lespedeza cryptobotrya, Lm: Lespedeza
maximowixzii, Pd: Pinus densiflora, Qs. Quercus serrata, Sc. Smilax china, Fs: Fraxinus sieboldiana, Pr: Pinus

rigida, N/O: Non observation)
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Figure 3. DCA ordination of ninety nine plots in
the Bulyeongsa Valley Area in Uljin-gun
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Table 1. Importance percentage of major woody species by the stratum in each community

Layer
Comm.|  Species Lager | et | gy | 5 | M Species Y c | u| s | M
Pinus densiflora 41.66 | 045 0.00 | 20.98 | Betula schmidtii 4.76 0.00 0.00 2.38
Quercus mongolica 9.62 | 2035 | 3.69 | 12.21 | Fraxinus rhynchophyila 3.64 0.64 0.00 2.03
Quercus variabilis 21.18 | 0.00 0.00 | 10.59 | Rhus trichocarpa 0.00 4.73 1.06 1.75
Styrax obassia 0.00 | 1698 | 2.96 6.15 | Rhododendron mucronulatum 0.00 395 1.66 1.59
Lespedeza maximowiczii 0.00 192 | 2998 | 5.64 | Fraxinus sieboldiana 0.00 342 241 1.54
Prunus sargentii 5.85 6.73 0.00 5.17 | Magnolia sieboldii 0.00 4.46 0.00 1.49
Acer pseudosieboldianum 0.00 | 11.80 | 6.27 4.98 | Carpinus laxiflora 2,76 0.00 0.00 1.38
Rhododendron schlippenbachii | 0.00 | 497 | 1648 | 4.40 | Hydrangea serrata for. acuminata | 0.00 | 0.00 | 8.06 1.34
indera obtusiloba 0.00 4,65 | 12.11 | 3.57 | Pinus koraiensis 1.15 1.46 0.00 1.06
Tilia amurensis 3.51 492 | 0.17 | 3.42 | Others 1.77 | 6.63 | 1501 | 5.62
Quercus serrata 4.10 192 | 0.15 2.72
Pinus densiflora 95.68 | 20.32 | 0.00 | 54.61 | Acer pseudosieboldianum 0.00 4.79 3.18 2.13
Quercus serrata 1.07 | 1491 8.80 6.97 | Lindera obtusiloba 0.00 2.06 7.66 1.96
Styrax obassia 0.00 10.55 | 13.06 | 5.69 | Rhododendron schlippenbachii 0.00 1.43 4.68 1.26
I Quercus mongolica 0.76 | 13.58 | 2.48 5.32 | Prunus sargentii 0.40 2.46 1.07 1.20
Fraxinus sieboldiana 0.00 7.54 | 15.16 | 5.04 | Quercus variabilis 0.00 225 1.65 1.03
Rhus trichocarpa 0.00 | 6.62 | 3.58 2.80 | Others 2.10 | 1346 | 2278 | 934
Smilax china 0.00 0.00 | 1592 | 2.65
Pinus densiflora 82.55 | 2040 | 0.87 | 48.22 | Styrax obassia 0.00 3.90 543 221
Quercus serrata 7.70 | 28.06 | 12.31 | 15.26 | Rhododendron mucronulatum 0.00 1.20 6.96 1.56
Quercus variabilis 974 | 1451 | 529 | 10.59 | Smilax china 0.00 | 0.00 | 8.96 1.49
1l Lindera obtusiloba 0.00 4.08 | 13.81 3.66 | Lespedeza cyrtobotrya 0.00 1.05 4.35 1.08
Rhododendron schlippenbachii | 0.00 3.49 7.92 2.48 | Styrax japonica 0.00 0.69 5.08 1.08
Fraxinus sieboldiana 0.00 | 526 | 3.49 | 234 | Others 0.01 | 11.35 | 2373 | 7.73
Quercus mongolica 0.00 6.01 1.80 2.30
Pinus densiflora 69.01 | 22.85 | 1.19 | 4232 | Styrax obassia 000 | 222 | 7.93 2.06
Quercus variabilis 30.52 | 55.07 | 12.01 | 35.62 | Lespedeza cyrtobotrya 0.00 143 9.18 2.01
I\ Rhododendron mucronulatum 0.00 2.54 | 2386 | 4.82 | Quercus mongolica 0.48 4.14 2.19 1.99
Lespedeza maximowiczii 0.00 0.00 | 19.29 | 3.22 | Lindera obtusiloba 0.00 1.46 4.29 1.20
Quercus serrata 0.00 7.36 3.76 3.08 | Others 0.01 293 | 1630 | 3.68
Pinus densiflora 9549 | 40.23 | 0.16 | 61.18 | Quercus serrata 0.00 545 441 2.55
Fraxinus sieboldiana 0.00 13.77 | 8.99 6.09 | Rhododendron schlippenbachii 0.00 0.53 12.56 | 2.27
v Rhododendron mucronulatum 0.00 | 2.63 | 29.79 | 584 | Alnus hirsuta 2.14 1.45 1.26 1.76
Quercus mongolica 0.71 9.02 6.69 4.48 | Quercus variabilis 1.67 1.35 1.01 1.45
Rhus trichocarpa 0.00 | 642 | 342 | 271 | Styrax japonica 0.00 276 1.84 1.23
Lindera obtusiloba 0.00 | 326 | 9.49 | 2.67 | Others 0.01 | 13.13 | 2038 | 7.77
Pinus densiflora 94.23 | 53.40 | 1.61 | 65.18 | Lespedeza cyrtobotrya 0.00 3.13 5.23 1.92
Rhododendron schlippenbachii | 0.00 122 | 30.08 | 5.42 | Fraxinus sieboldiana 0.00 2.17 5.23 1.60
Quercus mongolica 1.18 9.96 5.04 4.75 | Alnus hirsuta 1.00 2.64 0.28 1.43
Vi Robinia pseudoacacia 1.40 9.45 0.00 3.85 | Castanea crenata var. dulcis 0.00 1.79 4.97 1.43
Rhododendron mucronulatum 0.00 3.09 | 1420 | 3.40 | Smilax china 0.00 0.00 6.53 1.09
Juniperus rigida 0.00 7.40 3.51 3.05 | Others 0.97 312 | 1764 | 5838
Quercus serrata 122 | 2.63 | 568 | 243
Pinus densiflora 100.00 ] 39.71 | 0.00 | 63.24 | Rhus trichocarpa 0.00 6.33 4.81 291
Alnus hirsuta 0.00 | 22.16 | 2.40 7.79 | Rhododendron mucronulatum 0.00 1.35 7.94 1.77
Vil Rhododendron schlippenbachii | 0.00 0.68 | 31.98 | 5.56 | Smilax china 0.00 0.00 9.20 1.53
Castanea crenata var. dulcis 0.00 798 | 1437 | 5.06 | Lespedeza cyrtobotrya 0.00 0.67 6.36 1.28
Robinia pseudoacacia 0.00 | 13.55 | 231 4.90 | Others 0.00 1.07 | 1584 | 2.99
Fraxinus sieboldiana 0.00 6.50 479 2.97
Pinus densiflora 33.01 | 47.30 | 16.83 | 35.08 | Quercus mongolica 0.00 | 428 | 598 | 242
Pinus rigida 66.99 | 2.51 3.18 | 34.86 | Rhus trichocarpa 0.00 471 2.13 1.93
Vil Robinia pseudoacacia 0.00 | 21.90 | 0.00 7.30 | Quercus serrata 0.00 0.00 | 10.74 | 1.79
Alnus hirsuta 0.00 | 10.86 | 7.77 4,92 | Lespedeza cyrtobotrya 0.00 0.00 7.47 1.25
Lespedeza bicolor 0.00 1.73 17.94 | 3.57 | Others 0.00 420 17.82 | 435
Fraxinus sieboldiana 0.00 2.51 10.14 | 2.53

' Importance percentage in Canopy layer, U: Importance percentage in Understory layer, S: Importance percentage in

Shrub layer, M: Mean importance percentage
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Table 2. Similarity index among eight communities in Site No. 11 Quercus mongolica
the Bulyeongsa Valley Area in Uljin-gun -
Community 1 2 3 4 5 6 7] S
2 5084 <l
3 5134 72.88 2.
4 45.86 55.37 66.69 g
5 40.94 78.87 68.77 57.90 §1
6 37.95 70.51 63.76 55.40 81.76 =0
7 31.97 66.85 59.22 48.38 76.32 83.34
8 30.62 46.34 45.18 42.86 48.00 49.45 51.78 Expected Age(Year)
Figure 4. Annual growth pattern of Quercus mongolica
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Figure 5. Annual growth pattern of Pinus densiflora
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Table 3. Descriptive analysis of the number of species and individuals by layer in the Bulyeongsa Valley Area in

Uljin-gun (Unit:100m)

Descriptive No. of species No. of individual

analysis Tree Undersrory Shrub' Tree Undersrory Shrub'

Mean 1.58+0.83 6.32+2.96 8.30+2.47 7.5243.68 24.22+13.81 30.81+16.45

Median 1.00 6.00 8.00 7.00 21.00 28.00

Mode 1.00 5.00 8.00 8.00 19.00 31.00
Maximum 5.00 14.00 14.00 18.00 79.00 95.00
Minimum 1.00 1.00 3.00 1.00 2.00 5.00

' The unit area of shrub layer is 25m
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Table 4. The estimated age of major woody species in the Bulyeongsa Valley Area in Uljin-gun
Plot No. Species Height(H) DBH(cm)  Expected Age(Year) Mean Annual Growth(mm)
1 Pinus densiflora 25 42.5 50 3.88
2 P. densiflora 22 42 43 4.29
4 P. densiflora 22 48 71 2.88
7 P. densiflora 15 38 38 3.87
10 Quercus serrata 16 32 46 3.57
11 0. mongolica 18 40 71 2.73
12 P. densiflora 20 43 63 2.72
22 Q. variabilis i8 285 53 1.54
30 P. densiflora 7 15 28 2.55
36 P. densiflora 15 30 32 4.35
40 P. densiflora 24 32 40 4.09
44 P. densiflora 20 51 94 2.06
57 P. densiflora 18 43 78 2.84
64 P. densiflora 12 24 21 5.71
67 P. densiflora 17 30.5 43 2.32
72 Pinus rigida 10 38 37 5.40
73 P. densiflora 20 36 44 420
78 P. densiflora 15 23 29 3.86
88 P. densiflora 13 31 51 2.38
92 P. densiflora 20 34 30 7.09
94 P. densiflora 15 24 42 3.38
96 P. densiflora 15 34 41 3.39
97 Q. variabilis 14 435 34 3.23
uebdth oju] SuRgolA AR, SR, 3t 3 SX|XHE
T 2R Mot 1¥HE L= HA 7.72%Fom, r|tkh
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Figure 6. The actual vegetation map of the Bulyeongsa Valley Area in Uljin-gun
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Table 5. The types and area of actual vegetation of the Bulyeongsa Valley Area in Uljin-gun

Division Community Area(m’) Ratio(%%)

Pinus densiflora 61,535,470 47.75

P. densiflora - Quercus mongolica 13,552,047 10.51

P. densiflora - Q. variabilis 8,682,162 6.74

P. densiflora - Q. serrata 413,922 032

Natural Forest Q. mongolica 2,706,844 2.10
Q. variabilis 2,113,916 1.64

Q. serrata 809,583 0.63

Q. mongolica - Q. variabilis 2,845,856 221

Q. mongolica - Q. serrata 1,462,617 1.14

P. rigida 104,085 0.08

P. koraiensis 1,828,519 1.42

Afforested lands Larix le.ptolepis 2,650,269 2.06
Alnus hiruta 28,209 0.02

Betula costata 99,724 0.08

Castanea crenata var. dulis 78,935 0.06

Cultivated land 2,193,878 1.70

Nonforest land 935,708 0.73

Others Irregularly stocked land 60,384 0.05
Waste land 25,988 0.02

Etc. 26,728,684 20.74

Total 128,856,800 100.00
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Figure 7. The map of degree of green naturality(DGN) of the Bulyeongsa Valley Area in Uljin-gun
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