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= ABSTRACT =

This study was carried out to give basic information about the environmental co-
nservation in Masan District. It included the actual vegetation, the degree of human
disturbance of vegetation, plant biomass and biomass production.

The natural vegetation was nonexistent and the major plant communities of the
secondary forest was _P. thunbergii, P. thunbeiii — Q. acutissima and Quercus forest.
P. thunbergii~Q. acutissima community area was 29.2% of Masan District and the
secondary forest and the afforestation area was 48% and 139% of Masan District re-
spectively.

The ecological diversity of the plant community was high value in Q. acutissima-
P. thunbergii, Q. acutissima -Q.aliena and Carpinus laxiﬂora-_Q.variabili; community,
As the investigation of the ecological succession in Masan Forest, P. thunbergii co-
mmunity is edaphic climax and mixed forest will be changed gra_dually dominant
species of Quercus species. It was implied that Genus Quercus had never beenso
easily taken ever by the Genus Pinus which forms the edaphic climax at vast areas

of forest land.

In the degree of human disturbance of vegetation, the degree 7 ( secondary forest
1) was 52.8% and the green spaces in Masan cover 659%, which nongreen spaces 35

%.
* 19854 3 50 #5% %Hwd.
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Total amount of plant biomass produced from Masan District was estimated to be
160, 470.95tons. Annual production of dry matter biomass amounts to be 32,940.64
tons. Estimated amount for O, produced annually from the vegetated area in Masan

was 34,896 tons.
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Table 1. The outline of degree of human disturbance of vegetation

Outline Degree Standard of Ranking

Build -up area 1 Urban land, developed tracts and other zones where plant life is
virtually nonexistent

Crop field 1 2 Paddies, fields and other arable land, residential area with abundant
trees

Crop field 2 3 Fruit orchards, mulberry plantations and tree nursery

Secondary grassland 4 Grasslan_d which is composed of low-height grasses like Zoysia
community

Secondary grassland 5 Bamboo thickets, Miscanthus communities and other profile grasslands

Afforestation 6 Conifer, deciduous forest which is afforested

Secondary forest 1 7 Substitutional vegetation mostly secondary forest of trees

Secondary forest 2 8 Substitutional vegetation colse to natural vegetation

Natural forest 9 Multilayer natural vegetations

Natural grassland 10 Single layer natural vegetation like alpine heathland, wind- exposed

grassland, natural grassland
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Table 2. Plant biomass and biomass production of forests of Korea

. . Basal area Plant biomass Biomass‘
Species District Stand ages (m2/ha) {t/ha) production  Sources
(t/ha/yr)

Pinus densiflora Chunchoen 13.40 38.83 12.66 9
Pinus thunbergi Ulsam 29 22.15 61.08 8.43 11
Pinus rigida Yuseong 18 19.03 54.09 6.37 20
Wanju 18 16.02 42,68 3.65 -

Er_i}_ leptolepis Kwangju 15 21.00 63.66 15.84 19
Robinia pseudoacacia Youngin 8 10.24 36.72 12.56 13
13 14.76 69.38 13.23 -

20 21.48 118.67 16.78 —

Paulownia tomentosa Secongju 6 11.29 47.49 11.64 12
Alnus hirsuta Anyang 12~18 —_ 45.46 12.48 10
Quercus mongolica Kwangju 22 19.48 112.64 9.25 16
Quercus acutissima Anyang 12~14 — 69.43 15.22 10
Deciduous Kwangang 13.39 47.96 11.64 8
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Table 3. The soil properties of experimental site

Plot pH Organic Total Available Exchangeables bases ( me/ 100g )
No. H,0 matter N 0% . . - - Remark
155 (%) (%) (ppm) K Na Ca Mg
1 4.58 2.94 0.25 12,25 0.34 0.13 1.31 1.25 Pine forest
3 4.63 2.36 0.20 11.04 0.26 0.11 1.49 0.83 Pine forest
5.68 6.84 0.25 20.12 0.49 0.22 4,90 1.57 oak forest
11 4.50 2.32 0.15 14.12 0.31 0.17 1.33 1.10 Pine forest
33 5.80 6.56 0.55 16.27 0.32 0.14 7.25 2.42 Oak forest
41 4.70 3.23 0.15 19.34 0.22 0.11 1.32 0.74 mixed forest
43 4.78 1.90 0.01 9.52 0.27 0.15 1.64 2.25 Pine forest
49 5.45 1.72 0.09 8.51 0.19 0.16 327 1.53 mixed forest
53 5.60 3.77 0.29 13.12 0.32 0.13 2.59 1.03 oak forest
Table 4. Clinatic data of masan area during the period 1970-1981
Jan Feb. Mar. Apr. May Jun, Jul. Aug. Sep. Oct.  Nov. Dec. Mean
Avg. temp () 2.3 3.6 7.5 13.0 17.4 20.8 246 256 21.8 164 102 4.7 140
Avg. max. temp(C) 12.5 15,8 187 23.2 28.7 203 32.7 331 305 27.3 225 16.8 23.3
Avg. min, temp ()~ 86 -85 -3.7 3.0 8.6 13.7 18.3 18.8 122 61 -10 -71 43
Precipitationimm ) 27.6 41.0 68.0 1651 163.0 2281 2723 2451 143.8 62.6 514 252 1493.2%
Warmth index (C) 112.3
Cold index (C) - 4.4

* indicates total
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Soure: Korean fleet atemosphere section.

Table 5. The green coverage rate by plant
communities of Masan

Plant community Arh:a Precentage

%

Natural vegetation 0 0
Semi —natural vegetation 3435.50 47.4
Pinus densiflora commu 79.84 1.1
P. thunbergi commu, 69216 9.5
P. densiflora-P. thunbergii commu. 61.37 0.8
P. densiflora -~ Quercus aliema commu. 17.72 0.2
P. densiflora-Q acutissima commu, 116.55 1.6
P. thunbergii —Q acutissima commu.  2119.38 29.2
P. thunbergii~ Q aliena commu. 213 0.0
_P. thunbergii Pueria thunbergiana 1172.80 2.4
Q acutissima commu commu. 1811 0.3
Q acutjssima - Q aliena commu. 140.78 1.9

Carpinus laxiflora —Q variabilis commu 13.66 0.2
Artificial vegetation 1017.04 14.0
Other 2797.58 38.6
Total 7250 100
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Legend
I Natural vegetation
II. Substitue vegetation
Semi —natural vegetation
1. Coniferous forest
2. Mixed forest
3. Broad leaved forest
Cultural vegetation
4. Artificial forest
5. Orchads
6. Tree nursery
7. Artifical grassland
8. Paddy field and cultivated field
Man ~made land
9. Resident and industrated field
10. Reclanmed and reconstructed area
11. Cemetary
IIL Other
12. River and ponds

Fig. 1. Map of actual vegetation in Masan.
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Table 6. Floristic composition of Pinus thunbergii community

Plot No. 1 2 3 4 5
Altitude ( m) 50 100 90 170 100
Exposition N8OW N8OW N75W S45E S75W
Inclination 15 30 25 10 15
Tree layer Height{ m) 8 8 7 8 9

Total coverage(%) 85 82 84 70 80
Subtree layer Height( m) 4 5 5 6 6

Total coverage{ %) 35 37 37 12 45 g
Shyub layer Height{m) 2 2 2 2 2 qé

Total coverage(%) 32 94 93 47 43 r_;““:
Number of species 6 13 13 10 10
Pinus thunbergii 5 4 3 4 4 v
Rhus trichocarpa 1 1 1 + ]
Quercus serrata 2 2 2 i
Symplocos chinensis for pilosa + 2 1 1 v
Quercus aliena 1 2 2 I
Smilax china + 1
Quercus acultissima 1 2 2 v
Elaeagnus umbellata 1 + I
Carpinus lazxiflora 2 1 I
Pueraria thunbergiana 2 2 I
Pinus densiflora 1 2 1 I
Quercus variabilis 1 I
Smilax china 1 + 1 1 I\
Zanthoxylum schinifloum 1 + I
Lespedeza juncea wvar. inschanica + 1
Alnus hirsuta 1 1
Styrax japonica 1 I
Lespedeza maximouwrcsii 2 1 1 i
Diospyras lotus 1 I
Viburnum erosum 1 1
Rhododendron mucronulatum 2 2 it
Prunus sargentii 2 1
Frazinus sieboldiana 1 I
Stephanandra incisa 2 I
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Table 7. Floristic composition of Pinus thunbergii — Quercus acutissima community

Plot No. 1 2 3 4 5
Altitude{ m) 50 170 80 180 270
Exposition N8OW S54E NBOE N70E S45E
Inclination 15 10 15 10 15
Tree layer Height{ m} 8 8 9 9 8

Total coverage({%) 92 85 95 95 73 o
Subtree layer Height{ m) 4 6 7 5 6 §

Total coverage(%) 14 12 23 33 24 g
Shrub layer Height{m) 2 2 3 2 3

Total coverage(%) 41 96 47 60 46
Number of species 6 8 13 13 16
Pinus thunbergii 4 4 4 4 v
Quercus acutissima 2 2 v
Juniperus rigida + 1
Quercus serrata 2 2 )i}
Quercus dentata 1 I
Rhododendron mucronulatum + 2 i
Carpinus laxiflora 1 1 il
Diospyros lotus 1 1 I
Smilax china 2 1 1 + N
Symplocos chinensis for pilosa 1 1 il
Cocculus trilobus + 1 Ji§
Stephanandra incisa + 1 1 il
Pinus densiflora 2 I
Rhus trichocarpa 2 1 1 i
Zanthoxylum schinifolum + 1 I
Lespedeza cyrtobotrya + + I
Quercus aliena 1 I
Lespedeza maximowiczii + 1 + i
Rosa multiflora 1 + )ij
Rubus crataegifl;'us + I
Echinopanaxr horridum + + I
Aralia elata + I
Corylus heterophylla var. thunbergii + I
Fraxinus sieboldiana 1 1
Parthenocissus tricuspidata 1 1
Vitis thunbergii + I
Prunus sargentii 1 I
Styrax japonica 1 1
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Table 8. Floristic composition of Quercus acutissima —Quercus aliera community

Plot No. 1 2 3 4 5
Altitude { m) 330 190 280 130 220
Exposition S15E N45E N45E N30OE NISE
Inclination( ® } 25 20 15 10 25
Tree layer Height( m) 5 7 8 8 7
Total coverage(%) 70 66 95 90 74
Subtree layer Height{ m) 3 4 6 6 5 §
Total coverage{%) 59 71 36 50 20 g
Shrub layer Height(m) 1.5 2 2 2 2 E
Total coveragel%) 94 96 50 60 90
Number of species 15 19 17 16 16
Quercus acutissima 4 4 v
Quercus aliena 2 1 v
Lindera erythrocarpa 1 1 I
Pinus densiflora 1 I
Elaeagnus umbellata 1 1 1 i
Rosa multiflora + 1 + 2 v
Quercus serrata 2 + 1 il
Lespedeza maximowiczii 1 + 2 il
Cocculus trilobus + + + i
Smilax china + + 1 1 v
Zanthoxylum schinifolum 1 1 + + + v
Rhus trichocarpa 1 2 1 1 v
Vitis thunbergii + + + it
Amorpha fruticosa 1 + il
Rhadodendron mucronulatum 1 I
Pinus thunbergit 2 2 I
Symplocos chinensis for pilosa 1 1 I
Lespedeza cyriobotrya + + 1 i
Carpinus laxiflora 1 1 2 I
Pueraria thunbergiana 2 + i
Corylus heterophylla var. thunbergii 1 1 2 il
Symplocos chinensis var. pubescens 1 I
Quercus dentata 1 I
Rhus japonica 1 2 I
Parthenocissus tricuspidata 1 + I
Prynus sargentii 1 + i
Styrax japonica 1 2 I
Lindera obtusiloba + 1
Euanymus sieboldianus + I
Quercus mongolica 1 I
Albizzia jublibrissin 1 2 il
I

Diospyros lotus 1
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Table 9. Imporance values of forest vegetation by the vegetational community

Vegetational community ** 1 2 3 4 5 6 7 8 9

Quercus aculissima 58.6  39.9 12 51 218 + 226 352 31
Robinia pseudoacacia 3.5 + +
Binus thunbergii 6.8 327 326 564 563 7.2 3.6 621
Carpinus laxiflora + 3.8 6.3 2.6 + + 4.8 41
Quercus serrata + 2.8 2.4 3.2 +
Corglus heteraphylla var. thunbergii + + + + + + 3.4 2.2
Smilax china 2.2 + + + + 2.6 2.3 2.7 +
Quercus aliena + + 43 6.6 + 16.1 7.3 117 +
Rhus trichocarpa 2.0 2.8 + 2.6 3.4 7.6 + 2.5 3.6
Rhus japonica + + + 3.1 +
Albizzia julibrissin + + + + 4.2
Rhododendron mucronulatum 3.2 2.6 3.3 + + 6.2 + + 3.4
Juniperus rigida + + + + + 40 +
Styrax japonica + + 35 45 2.1 +
Castanea crenata + 21 3.4 +
Stephanadra incisa + + 2.0 + + 2.4 +
Quercus serrata + + + 2.0 2.6 2.8
Lespedeza maximowiczii + 2.3 5.2 + + + 2.2 3.7
Lindera obtusiloba + + + 2.0
Diospyros lotus + + + 2.6 + +
Pinus densiflora 28.9 2.9 531 345 + 4.9
Alnus hirsuta 4.9 + +
Quercus variabilis 5.4 +
*1 1; Quercus acutissima comm. 2; Q acutissima —Pinus thunbergii comm.

3; P. thunbergii —P. densiflora comm.  4; P, thunbergii —Q aliena comm.

5; P. thunbergii —Q. acutissima comm. 6;P. densiflora comm.

7; P. densiflora—Q. acutissima comm. 8;Q acutissima—Q aliena comm.

9 ;—_li thunbergii comm.
*2 ; below 2% of importane value
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Table 10. Values of various diversity by the vegetational community

Vegetational Number of  Number of Species Maximum H’ Evenness Dominance
community species individuals diversity { H' ) {2’ max) (J) (1-J)
1 12 233 0.7375 1.0792 0.6834 0.3166
2 16 238 1.0047 1.2041 0.8344 0.1656
3 11 295 0.7474 1.0414 0.7177 0.2823
4 15 196 0.8705 1.1761 0.7402 0.2598
5 12 187 0.8444 1.0792 0.7824 0.2176
6 11 222 0.7069 1.0414 0.6788 0.3212
7 14 248 0.9365 1.1461 0.8171 0.1829
8 17 193 1.0167 1.2304 0.8263 0.1737
9 11 227 0.8184 1.0414 0.7859 0.2141
Dissimilarity index{%)
2 3 4 5 8 7 8 9
/A 323 | 757 | 71.4 | 571 | 80.6 | 55.4 | 36.3 | 785
7
8 | 21.4 511 | 423 | 30.7 | 80.0 | 55.8 | 39.1 | 48.6
)
v,
7 | 256 | 265 2; 51.8 | 56.1 | 549 | 50.5 | 76.8 | 50.9
__6 | 196 | 297 | 57.0 / 273 | 835 | 703 | 64.7 | 20.0
0\0
%
§ 5 | 73l | 407 | 419 | 17.3 // 827 | 581 { 50.3 | 26.9
2 %,
§ 4 | 740 | 353 | 207 | 165 | 727 430 | 70.3 | 80.4
‘8 7
=
3 | 491 | 232 | 495 | 45.1 | 43.9 | 482 /// 73.5 | 74.4
2 | 514 | 60.9 | 441 | 200 | 693 | 57.7 | 489 /// 78.6
1| 215 | 637 | 446 | 194 | 429 | 286 | 243 | 67.7 7 /

Fig. 2. Similarity and dissimilarity index between vegetational communities

included in an ordination analysis.
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Table 11. Table of degree of human disturbance of vegetation in Masan and other area unit : %

Degree Masan Ulsan! Mt. Seolag? Tokyo? Japan®
1. Build-up area 23.6 22.4 1.9 39.7 31
2. Crop field 1 11.1 36.1 - 136 22.7
3. Crop field 2 - 0.5 - 0.4 1.5
4. Secondary grassland 1 - 0.5 - 2.7 16
5. Secondary grassland 2 - 3.7 - 0.6 1.9
6. Afforestation 12.5 20.8 1.9 18.6 20.8
7. Secondary forest 1 52.8 16.0 20.2 9.4 21.0
8. Secondary forest 2 - - 63.8 6.6 45
9. Natural forest - - 12.2 5.9 21.7
10. Natural grassland - - - 2.5 1.1
Total 100 100 100 100 100

Source 1:21 2:22 3:17

ol a9 & seltt, ARE 29 62 ARA AT
e Bl aTs e o do = FL ARBE
S EERBES £ENY FAE ZRHof Rl
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o BRE 8 971 125%2A4 BE{RFe] & HAUE
< & T U BERES At ARE 6~100] 69.1
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