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ABSTRACT

The purpose of this study was to investigate the plant community structure and identify the
change for 13years(1983~1996) of forest around Youcheon industrial complex, Korea. 27
plots(300m*1plot) were established in forest around Youcheon industrial complex. By DCA
ordination technique, the 27 plots were classified into five communities, which were Pinus
thunbergii community, Pinus thunbergii-Quercus spp. community, P. thunbergii-Eurya japoni-
ca community, P. densiflora-P. thunbergii community and P. densiflora community. It seemed
that P. thunbergii-Quercus spp. community and P. densiflora-P. thunbergii community suc-
ceeded to Quercus spp. community and it seemed that P. thunbergii community, P. thunbergii-
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E. japonica community and P. densiflora community would not be replace by another woody
species. Soil pH was pH 4.38~4.61, there were bad soil for organic matters content and
exchangeable cations(Ca*, Mg*™, K*) content. Shannon’ s diversity, H max and number of
species were improved for 13 years. So did soil characteristics.
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Figure 1. Location of 27 sites in forest area
around Youcheon industrial complex
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Table 1. Discription of the physical features and the structure of each layer for classified type by DCA
ordination in forest area around Youcheon industrial complex

|

Site

2 5 6 11 14 15 17 18 20 21 22 23 26

Altitude(m) 100 30 65 70 105 110 8 70 125 35 90 100 100
Aspect S50W W S30W S10W N38W N8OW N20E S30E S40E N30E S E S10W
Slope(°) 13.7 9 25 20 15 27 20 14 N2 23 30 30 10
Mean height C 14.3 12,7 103 14.0 120 11.7 93 70 7.3 13.0 7.0 10.3 14.0
(m) U 63 57 70 50 60 76 33 40 43 77 43 63 7.0

s 12 18 12 12 12 12 13 11 17 20 10 15 186

Coverage(%) C 40.0 400 26.7 63.3 63.3 53.3 43.3 68.3 30.0 40.0 36.7 43.3 50.0
U 56.7 467 267 46.7 43.3 50.0 23.3 26.7 85.0 63.3 80.0 43.3 36.7

S 66.7 76.7 81.7 66.7 18.3 66.7 30.0 87 250 850 31.7 66.7 86.7

No. of indi. C 16 25 24 30 45 25 34 48 33 20 60 23 30
(/300m?) U 91 54 41 80 41 58 28 35 119 99 79 17 84

S 216 368 424 524 172 444 308 344 284 312 212 276 408
Total 323 447 489 634 258 527 370 427 436 431 351 448 390

Mean DBH C 233 16 14.7 220 183 220 12.3 14.0 14.7 283 13.3 22.7 22.7
(cm) U 53 43 100 57 60 7.7 50 33 37 77 47 87 13

Basal area C 49044 478874 4176 995074 58018 68136 39103 505632 28001 5003 547202 819493 1025520
(em?/300m® U 197676 8568 73203 13872 98277 15838 8760 7858 153744 165135 1438704 130517 152159
Total 688620 564559 567379 1125046 683295 846974 471863 582390 436745 73274 1985906 219510 117679

Crown projection

s ) S 21510 117220 17290 111390 41830 95680 44800 204620 9300 14085 693900 232790 98L10
area (m?%/300m?)

* C: Canopy layer, U: Understory layer. S: Shrub layer.
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Table 1. (Continued)
I i N
Site !
1 3 4 8 9 13 19 27 7 16 10 12 24 25
Altitude(m) 50 8 30 115 38 85 100 100 60 50 42 70 135 80
Aspect N NIOW E N20E N15W N8OW S40E S45N N60E N4OW N5SOE S7T0E W S50E
Slope( ) 23 16 25 12 20 25 28 20 9 22 19 17 20 20
Mean height C 14.7 14.0 10.7 13.0 10.7 13.0 93 85 9.0 137 11.3 10.3 11.0 10.7
(m) U 80 63 63 70 63 63 70 30 60 73 47 57 40 6.3
s 11 13 13 15 12 12 12 10 12 16 1.5 - 14 1.8
Coverage C 56.7 53.3 63.3 33.3 63.3 53.3 20.0 60.0 73.3 50.0 60.0 70.0 56.7 63.3
(%) U 63.3 50.0 36.7 30.0 56.7 30.0 91.7 40.0 66.7 50.0 46.7 53.3 30.0 60.0
S 70.0 65.0 63.3 95.0 33.3 46.7 83 2.0 33.3 36.7 60.0 30.0 36.7 53.3
No. ofindi. C 31 34 30 29 81 30 43 9 35 3 3 72 20 17
(/300m» U 71 58 38 48 100 58 113 24 41 74 81 38 59 92
S 224 252 256 324 372 520 216 40 364 236 528 452 420 296
Total 326 344 324 401 553 608 372 73 440 345 648 562 499 405
Mean DBH C 17.7 23.7 15 16.7 11.7 187 15.0 15.0 17.3 14.7 21.0 16.7 26.7 25.0
(cm) U 53 103 57 60 60 63 60 40 50 87 53 57 4.0 6.7
Basal area C 72827 1048120 583401 814181 490121 797017 498579 132718 6380.73 466585 1116471 752507 1004690 651456
(cm?/300m?) U 110628 12449 165381 68992 160678 99859 314552 203053 L1M01 161277 168570 80374 170232 198943
Total 840455 1172612 75782 883173 650790 896876 813131 335771 751474 6271862 1284041 83881 1174922 8589
Crown projectionarea S 117390 122100 151520 176330 83140 113040 16600 25680 155620 55340 122550 123120 106210 S8IL70

(m?*/300m?)

* Area of plot No. 28: 100m®

** C: Canopy layer, U: Understory layer, S: Shrub layer
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Table 2. Importance value of major woody species by stratum in each community for classified type by

DCA ordination
1 I i v v

Community name

USsSsM CUSM CUS MCUSMTCUSM
Pinus rigida 0308 - 04 64 300242 - - - - 156210704112 09 - - 05
Pinus thungergii 9.1437 - 621 709161 - 408 765149 - 432 251140 - 172 64 23 - 40
Pinus densiflora mw - -0 - - - - - - - - 3H867 - 201 8427102533
Chamaecyparisobtusa - 02 - 01 - 06 - 02 - - - - 55800956 - 070103
Juniperus rigida - 02 -01 - 12 - 04 1623 - 16 - - - - - 150306
Alnus firma - 03 - 01 9322706123 - - - - 4162 - 41 - - - -
Castanea crenata 02 180107 - 06 - 02 - - - - - 09 - 03 07 39 - 17
Quercus acutissima 22 36 20 26 12924661 157 - 0719 06 44 78 3654 05 35 1216
Quercus variabilis 02 050103 - - - - 14 - - 07 - 06 - 02 06 10528 43
Quercus dentata - 24030 85 - 2054 16 834450 65 - 06 - 02 - - 1002
Quercus aliena 03 144113 - 081906 1515 - 13 - - - - - - 2104
Quercus serrata - 8839195 - 146358108 107 36 30 70 09 168413129 08 78 13252
Lindera glauca - 01 -01 - 091906 - - - - - - - - 152709
Stephanandra incisa - - 3001 - - 24064 - - - - - - - - - -1002
Lespedeza cyrtobotrya - 01 07 02 - - 1002 - - - - - - 0701 - - 0200
Lespedeza bicolor - - 0401 - -0200 - - - - - -0301 - 043307
Robinia pseudo-acacia - 01 - 00 - 02 - 0l - - - - 90 36 0758 09 04 2309
Rhus trichocarpa - 120305 - 023504 - 0416429 - 127616 - 110204
Rhus verniciflua - 200808 - 042005 - 5077 30 - 322314 - 130104
Eurya japonica - 233013 - 220204 - 67224425 - 1301746 - 11819269
Rhododendron mucronulatum - 07 50 1.1 - 04 26 06 - - - - - - 13122 - 3427657
Rhododendron yedoense - 01 11 02 - - 06 01 - - 10 02 - - 0902 - - - -

var. poukhanense

Diospyros kaki - 04 - 02 - 10 -0 - - - - - - - - - 26 - 09
Symplocos chinensis - 01 04 01 - 050102 - - 1703 - - - - - - - -~
Symplocos paniculata - 47 60 26 - 148519 - - 29 05 - 42 3820 - 131908
Styrax japonica 02060704 - 07 - 02 - - - - -6 -05 - 109 - 36
Ligustrum japonicum - - 0701 - 040302 - - - - - 05 -02 - 02 - 01
Smilax china - - 8414 - -11519 - -22938 - - 20735 - - 13022
Phytolacca americana - - 10718 - - 0601 - - 38 06 - - 0401 - - 0501
Miscanthus sinensis - - 2604 - - - - - - - -~ - - =~ - - - =~ -

* C: Canopy importance value, U: Understory importance value, S:

Mean importance value
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Table 3. DBH class distribution of major woody species in each community classified by DCA ordination

Community Species name S D1 D2 D3 D4 D5 D6 D7 D8 D9
Pinus thunbergii 0 4 368 209 123 53 36 15 6 2

Pinus densiflora 0 0 0 1 2 2 0 0 0 0
Quercus acutissima 144 1 27 11 7 0 0 0 0 0

| Quercus variabilis 8 2 1 0 2 0 0 0 0 0
Quercus dentata 184 3 15 4 1 0 0 0 Q 0

Quercus aliena 268 0 16 1 1 0 0 0 0 0

QRuercus serrata 904 19 83 6 1 0 0 0 0 0

Pinus rigida 4 0 3 5 5 6 1 0 0 0

Pinus thunbergii 0 1 88 43 35 28 21 8 2 0

I Alnus firma 8 1 25 24 12 5 2 1 0 0
Ruercus acutissima 128 1 57 39 17 0 1 0 0 0

Quercus serrata 684 11 60 3 0 0 0 0 0 0]

Pinus thunbergii 0 0 25 19 16 3 1 0 \] 0

il Quercus serrata 12 2 4 4 3 0 0 0 0 0
Eurya japonica 64 0 36 41 0 0 1 0 0 0

Pinus rigida 4 0 7 10 2 2 0 0 0 0

Pinus thunbergii 0 0 3 8 9 3 2 0 0 0

Pinus densiflora 0 0 3 15 6 3 2 1 0 0

N Alnus firma 0 0 5 3 2 0 0 0 0 0
QRuercus acutissima 8 2 8 5 0 0 0 0 0 0

Ruercus serrata 204 6 18 3 0 0 0 0 0 0

Pinus thunbergii 0 0 9 7 1 1 2 0 0 0

Pinus densiflora 4 1 44 45 32 25 21 7 4 0

v Quercus acutissima 16 0 7 2 1 0 0 0 0 0
Quercus variabilis 40 0 21 7 1 0 0 0 0 0

Quercus serrata 212 3 21 3 0 0 0 0 0 0

* 8: Shrub, D12, 2<D2(7, 7sD3(12, 12<D4(17, 17<D5(22, 22<D6¢27, 27<D7(32, 32<D8(37

37<D942

Table 4. Species diversity indices of each community classified by DCA ordination(300m?)

Community H (Shannon) J D’ H max

I 0.7099~1.0479 0.5456~0.8322 0.1688~0.4544 1.0414~1.2304
(0.8677) (0.7322) (0.2591) (1.1751)

I 0.8424~0.9630 0.6711~0.7956 0.2044~0.3289 1.1761~1.3802
(0.8996) (0.7230) (0.2770) (1.2461)

I 0.6858~0.8852 0.7526~0.7983 0.2017~0.2482 1.1461~1.3617
(0.7855) (0.7751) (0.2250) (1.2539)

v 0.8616~1.0870 0.7518~0.7983 0.2017~0.2482 1.1461~1.3617
(0.9743) (0.8170) (0.2250) (1.2539)

v 0.7272~1.0394 0.5993~0.7614 0.2386~0.4007 1.1761~1.4914
(0.8571) (0.6705) (0.3296) (1.2876)
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Table 5. Similarity indices(%) between each community classified by DCA ordination

Community I I il N
I 63.46 - - -
I 64.23 55.22 - -
1] 39.27 49.46 37.02 -
v 20.05 18.60 21.95 44.47
[ |
| il
Ej Rm Ce Qv Lg Sp Qs Sc Ry Rv Zs Af
Jr Sj Pd Pr Qac 1 Rt Qa
Le Pt Qd

Pr : Pinus rigida, Pt : Pinus thungergii, Pd : Pinus densiflora, It : Juniperus rigida, Af : Alnus firma, Cc : Castanea
crenata, Qac : Quercus acutissima, Qv : Quercus variabilis, Qd : Quercus dentata, Qa : Quercus aliena, Qs :
Quercus serrata, Lg : Lindera glauca, Lc : Lespedeza cyrtobotrya, Zs : Zanthoxylum schinifolium, Rt : Rhus tri-
chocarpa. Rv : Rhus verniciflua, §j : Eurya japonica, Rm : Rhododendron mucronulatum, Ry : Rhododendron
yedoense var. poukhanense, Sp : Symplocos paniculata, Sj : Styrax japonica, Lj : Ligustrum japonicum, Scl: Smilax

china, Pa : Phytolacca americana

Figure 4. Dendrogram of TWINSPAN stand classification of 24 species in forest area around Youcheon

industrial complex
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Figure 5. Dendrogram of DCA ordination of 24
species in forest area around Youcheon
industrial complex (Legends of woody
plant species refered to Figure 4)
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Table 6. Soil characteristics of each community in forest area around Youcheon industrial complex
Community Soil pH(HZO) Organic matters  BExchangeable cations(m.e./100g) CEC
1:5 (%) Ca™ Mg** K*
I 4.61 3.71 0.79 0.37 0.24 9.10
(4.24~5.11) (1.21~7.11) (0.25~3.25) (0.13~2.21) (0.11~0.42) (8.00~13.27)
1 4.50 3.42 0.66 0.25 3.42 9.03
(4.33~4.74) (2.20~6.03) (0.43~1.01) (0.19~0.32) (2.20~6.03) (7.60~10.10)
I 4.38 5.51 0.71 0.32 5.51 10.17
(4.34~4.41) (4.56~6.46) (0.68~0.74) (0.19~0.45) (4.56~6.46) (9.30~11.03)
N 4.39 2.64 0.45 0.21 2.64 8.57
(4.26~4.52) (2.57~2.71) (0.35~0.55) (0.10~0.31) (2.57~2.71)  (8.24~8.89)
v 4.57 5.18 0.49 0.24 5.18 10.49
(4.32~4.83) (3.17~8.16) (0.22~0.93) (0.19~0.30) (3.17~8.16) (8.81~14.28)

Table 7. Changes in diversity indices and number of species for 13 years(1983~1996) in forest area
around Youcheon industrial complex (Area: 500m?(1983), 300m?(1996))

No. of species H' (Shannon) H' max
Plot number

1983 1996 1983 1996 1983 1996
1(11) 16 15 0.7400 0.9357 1.1800 1.1761
6(12) 10 15 0.3750 0.9597 1.0000 1.2304
11(10) 15 20 0.8450 0.8976 1.1400 1.3010
15(9) 11 13 0.8500 0.9270 1.0000 1.1139
16(7) 8 23 0.7750 1.0870 0.9100 1.3617
19(4) 17 15 0.8000 0.8852 1.1700 1.1761
24(2) 18 16 0.8250 0.7272 1.2520 1.2041

* (): Plot no. of 1983 year
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Table 8. Changes in soil characteristics for 13 years(1983~1996) in forest area around Youcheon

industrial complex

) ) ) Exchangeable
Plot Year Soil pH Organic matters Total Available P,O, cations(m.e./100g) S
number (H,0) 1:5 (%) N{(%) (ppm) (ppm)
Ca™ Mg K
1(11) 83 4.40 1.82 0.10 7 1.12 053 049 25
‘96 4.33 3.63 0.17 15 084 023 014 64
6(12) 83 3.96 0.78 0.05 3 0.58 0.10 0.07 25
'96 5.11 1.21 0.05 0.3 3.256 221 0.42 47
11(10) 83 3.83 1.86 0.11 -3 0.58 0.10 0.07 100
96 4.60 3.10 0.11 12 049 017 0.17 59
15(9) 83 3.96 3.35 0.20 2 096 0.22 0.13 43
‘96 4.58 3.51 0.23 10 1.04 034 022 40
16(7) 83 3.96 4.91 0.28 12 095 0.14 0.12 82
‘96 4.52 2.71 0.14 11 055 021 0.31 61
19(4) 83 4.35 1.56 0.09 6 0.51 0.11 0.59 63
‘96 4.41 4.56 0.20 90 068 022 0.19 34
24(2) 83 3.76 4.80 0.28 15 0.50 0.12 0.09 50
‘96 4.32 3.64 0.57 44 0.25 0.18 0.27 83
* (): Plot no. of 1983 year
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