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ABSTRACT

The objective of this study was to monitor the edge vegetation development process after timber
harvesting at deciduous hardwood forest in Seoul National University Forests of
Baekwoonsan(Mt), Korea. From 1994 to 1999, Woody plants were monitored on two experimental
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plots established in 1994. The edge vegetation development pattern during the last six
years(1994-1999) after timber harvesting is summarized as follows; Weigela subsessilis,
Lindera erythrocarpa, Stephanandra incisa, Zanthoxylum schinifolium appeared to be a com-
petitive species at the harvested forest edge. Staphylea bumalda, Lindera erythrocarpa,
Viburnum erosum appeared to be a competitive species at harvested forest border between the
harvested forest edge and the harvested interior. Weigela subsessilis, Lindera erythrocarpa,
Lindera obtusiloba appeared to be a competitive species at the forest interior. The mean relative
important value of major species were changed along the distance from the forest edge to the
forest interior and seemed to be affected by aspect, and existing woody plants. But similarity
indices seemed to be affected by distance. Species composition of forest edge(0-10m) was dissim-
ilar to that of the other forest edge(40-50m). Species diversity indices, number of species and in-
dividuals were decreased according to the distance from the forest edge to the forest interior
with passing time.

KEY WORDS : TIMBER HARVESTING AREA, SPECIES COMPOSITION, DOMINANT SPECIES,
SIMILARITY INDEX, SPECIES DIVERSITY

M2 FE WES B ), R B o3 574 Wby
BRHE 77H 2 395 ol 15~20m7kA] & 4 9l

Hegee) Agole 1 228 TG ANE  B(QTFT 5, 1989 1991), 8737 uof ukek oFzke] X}
A 1A ) A W F AR WET olHB A oA ™, FARAAY 2 Yol WL 2t

A g daetel AT Y AAeHA el 2 BAREEE Oy Aolatgis, 1 olfE me

a0

o N

o

| F2e] FARolt(dyA, 1991). A[FAR
(forest edge)® 7)1 24 0 2 A Z th2 A8 %P (habitat
type) Ato] €] F=o]tlj(ecoton) & UIZHEF Ko X th 2 4]
o AEE 23 UArHAE 7] 5, 1999). whetA] ol 2
Ao AHFARE AR RO F, SO, A
&, B Sol gAY s EAS A glom B3
AR sokel T2 FT4S ebuic
AAA191)E FAT| BAYY L Friopmol
7187 3) WA A AR E, AN, €02 T
2 27 g7 2T AR A= EFRAl =
T AAZTAAE Fol THIA ALZ FHREt T 2
13tk 4EF AR AR o)A &
gkl gjzte] u]7]| T FHE AHWEZ O Z JATL
A AHRE Y Qe AE 25 D A7 of P F
E9] Yolot HAAE AFdhe Y 7eS Z=t
(Crockett, 1971; 234 5, 1987).

FAR A B 2 A, AH 20| vt 22
SEAX WS A% Z, DA DA Y, @F AR 2
A Q) Ao A, @F AR T, DA &,
OF AR FALAof o] 2A FFS H=THL E
uck. wetA dxpH 0 2= ojA4b 57 AAE st 5
HREAAY ko] FE A7t Ak EF 5,
1987). A AR A 9 F4 A A 5=, RALE, Fot

ojt 4n

<k

A, WS, AR 2% gl gthabe), @8 .0) Lar
HE, AR FHAY Y HolgA E £ = Fo| 47l o
27] g Eo|ti( T+ 5 1988; 1990; 1996).

2 ATE 45dEsgadol oste A A
7} A sHA nEE AF IR A oA YA S A
BA R0 whgtab - uhe) = 1 F3F o] glen,
Mgkl A&7 E o) B gt A AS Y YA
A G o] A dolof Wt AHFEY 5, 1994; 27
= 2000)9] T4 H o]t}

Mz o 9y

1. ZAR §X] R EAAT

AAHA G FAR Y72 FEIHRE ZUHTY
k7] glsto] Mgt PPt thgh & &7
ALY W24 S A26 1kl A 199313 AATE A
q& o2 209 BT R EH AR TS A5
o], ZAE YAE A HI(SETY §, 19949 2ok

FAF A g U] A3t s

- I 650mA| 9| WA A LHAYF AS, A
750m7) g o} BEAtde] 1A YT BE AASHch



SEEdeEy FAF8TE ey BUEP(]) -AEtta MEAdEEAgE SH R

21

*
Existing 10a |10b |10c [10d |10e [10f |10g {10h [10i |10j
Forest area | g, | gy | g | og | 9e | of | 99| on|oi] o9
[ ]
Clearcut 8a | 8b | 8c | 8d | Be | 8 | 89 | &h | 8i | 8]
Forest border | 7, | 7y | 7 {74 | 7 | 7¢ [ 79| 1h | 71 | 7j
- [ ]
A-11 A-LITL A-IY A-V
Clearcut . ’ ” -
Forest
interior
Q@
Clearcut %
Forest edge | 13| 1 1¢ | 1d | te | 16 [ tg{tn|1i |1
*® . -
0 10 20 30 40 50
[ ] ® [ ] ®
Clerarcui Clerarcut JCIerarcui
Forest Forest Forest
edge interior edge
. . b4

Southwestern slope(Site A)

( Higher elev.
50(m)
m}10a 10b |{10c |{10d |10e |10f |10g {10h |10i [10j

9a | 9 | 9% | 9d | 9% [ 9f [9g|Oh|9i]9]
40

8a |8 | 8 |8d |8 [8f)8]|8h|8i]8

Ta|7b | 7c | 7d | Te | 7F | Tg | Th | 7i|7j
30

B-11
20
10 2 A Z
2|2 |2t | 29| 2

te |t 1o [ alte 1l ) oo
m) 0 10 20 30 40(m)

) ® ) [}

Clerarcul Clerarcut Clerarcui

Forest W Forest Forest

edge . interior edge >

Nor theastern slope(Site B)

Figure 1. Diagram of two plots for monitoring edge vegetation structure in the harvested forest
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Table 1. Environmental condition of the monitoring sites(1994 ~1999)

Site Year after clear  Height of Dominant Species of Coverage of Sasa
cutting canopy tree(m) species subdominant purpurascens(%o)
one year(1994) 1~2 - Styrax japonica » Lindera erythrocarpa 30~50
- Lindera obtusiloba
A four years(1997) 25~4 « Styrax japonica - Lindera erythrocarpa 20~40
* Lindera erythrocarpa
. Y Z 7 .
six years(1999) 4~6 . L?:;ig ‘{ ?r())):‘l;lianrpa * Lindera erythrocarpa 20~40
one year(1994) 1~2 - Styrax obassia * Lindera erythrocarpa 50~80
B four years(1997) 25~4 + Ardlia elata + Aralia elata 70~90
six years(1999) 3~5 :ﬁi’;‘;’.e‘:‘ae lil?:hmcarp a + Lindera erythrocarpa 50~170

one year after clear cutting(1994)

four years after clear cutting(1997)

six years after clear cutting(1999)

Figure 2. Vegetation change of site after clear cutting
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Table 2. Change of mean relative importance percentage of woody plants at forest edge and forest interior

in the southwestern slope, site A(1994)

- Plot Edge Interior Edge - Plot Edge Interior Edge

Species A1 Al ANl AN AV Species A1 AT ANl AN AV
Rubus corchorifolius 0.76  19.57 0.80 Vitis flexuosa 4.15 0.77

Quercus aliena 0.87 Ardlia elata 431 1.17 352 072 5.05
Quercus serrata 0.87 0.89 Styrax japonica 3338 1196 7.09 2620 1045
Morus bombycis 699 527 Clerodendron trichotomum 200 1028 827 365 1546
Cocculus trilobus 1.00 Weigela subsessilis 217 10.88 1028 6.81 1.93
Lindera obtusiloba 7.16 379 171 081 7.30; Alnus hirsuta 2.87 237 202
Lindera erythrocarpa 1542 16.00 23.81 2728 30.75: Quercus acutissima 0.67 0385
Hydrangea servata 6.06 344 13.02 Phellodendron amurense 0.71 207 933
Stephanandra incisa 329 0.70; Rhus trichocarpa 2.83 590
Rubus crataegifolius 0.57 494 077  3.78. Fraxynus rhynchophylla 1.39 079 138 143
Rosa muitiflora 0.87 0.36 1.25; Ligustrum obtusifolium 2.87
Albizzia julibrissin 0.25 2.96 1.311 Symplocos chinesis for. pilosa 4.10
Lespedeza maximowiczii ~ 0.97 1.54 759 Pueraria thunbergiana 212
Lespedeza cyrtobotrya 0.76 Maackia amurensis 357 074
Zanthoxylum schinifolium 142 1.02 540 4.14 229 Smilax sieboldii 1.84
Rhus chinensis 195 055 135 296 Quercus mongolica 1.06
Celastrus orbiculatus 237 075 133 Viburmum erosum 0.74
Staphylea bumalda 241 502 727 077 149

* Edge; forest edge after clear cutting, Interior; forest interior after clear cutting
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Table 3. Change of mean relative importance percentage of woody plants at forest edge and forest
interior in the southwestern slope, site A(1997)

Plot Edge Interior Edge Plot Edge Interior Edge
Species A1l AT AI AN AV Speces Al Al AAN AV
Carpinus laxiflora 4.19 Smilax china 1.05 1.19
Lindera erythrocarpa 4055 1061 3089 7.73 1321} Quercus variabilis 6.87
Stephanandra incisa 7.02 Quercus serrata 20.28 1023
Rubus crataegifolius 4.95 5.82 Acer pseudosieboldiarnm 4.37
Rosa nudtiflora 891 Cornus controversa 3.90
Lespedeza madimowiczii  3.84 41.07 Smplocos chinesis for. pilosa 8.86 697 4927
Rhus trichocarpa 344 2.11 Celastrus orbiculatus 2.36
Ardlia elata 497 3.06 Staphylea bumalda 36.73
Cornus kousa 0.85 Vaccinium oldhami 9.87
Styrax japonica 376 1229 124 2472 13.42; Viburnum erosum 6.27
Weigela subsessilis 1649 3283 640 267 19.84. Lindera obtusiloba 427

* Edge; forest edge afiter clear cutting, Interior; forest interior after clear cutting
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Table 4. Change of mean relative importance percentage of woody plants at forest edge and forest interior
in the southwestern slope, site A(1999)

Plot _Edge Interior _Edge: Plot _Edge Interior Edge

Species Al AT Al AV AV, Species Al Al Al AN AV
Carpinus laxiflora 341 093 0.38: Clerodendron trichotomum 051 1.83
Quercus serrata 1.71 1.40 Weigela subsessilis 11.83 1553 1261 280 043
Lindera obtusiloba 531 979 1520 336 1991 Gwius hetaophplla va. thrbergi 3.56
Lindera erythrocarpa 20.16 2875 31.70 3524 37.66: Castanea crenata 1.13
Stephanandra incisa 12.61 Philadelphus schrenckii 1.56
Rubus corchorifolius 196 107 0.74  1.42: Rhus trichocarpa 1.85 0.98
Rosa multiflora 133 Celastrus orbiculatus 221
Lespedeza maximowiczii 3.11 255 730 2.73 Fraxynus rhynchophylla 1.06 0.65
Maackia amurensis 0.51 5.10 293! callicarpa japonica 13.18 7.76
Zanthoxylum schinifolium 22.08 202 1.67 124  3.38! Vibwnum erosum 249
Staphylea bumalda 191 1636 3.99 11.37 Styrax obassia 1.90
Actinidia arguta 0.40 Clerodendron trichotomum 21.96
Stewartia koreana 136 200 Sambucus williamsii var. coreana 065 162
Ardlia elata 0.37 1.36. Morus bombycis 0.38
Cornus kousa 8.09 Corylopsis coreana 1.20
Cornus controversa 0.37 Albizzia julibrissin 0.36
Symplocos chinesis for. pilosa 1.17 3.87 250 Pueraria thunbergiana 4.80
Styrax japonica 1.84 1152 474 377  8.55! Tripterygium regelii 11.27

* Edge; forest edge after clear cutting, Interior; forest interior after clear cutting
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Table 5. Change of mean relative importance percentage of woody plants at forest edge and forest interior

in the northeastern slope, site B(1994)

Plot _ Edge Interior Edge Plot Edge Interior Edge

Species Bl Bl BI BV Speces Bl BI BN BN
Morus bombycis 1.83 Clerodendron trichotonmum 5.38 5.66 0.79
Lindera obtusiloba 0.49 16.19  3.00 Viburmum erosum 4.02 4.67

Lindera erythrocarpa 12.39 2040 627  26.70: Smilax sieboldii 1.65

Lespedeza maximowiczii 1.29 1.92 Corylus heterophylla var. thunbergii 11.25

Lespedeza cyrtobotrya 2.66 Wistaria floribunda 447

Zanthoxylum schinifolium 547 232 707  13.84; Actinidia arguta 6.25

Rhus chinensis 231 2.65 Rubus corchorifolius 2.89

Acer pseudosieboldianum 6.71 5.12 Hydrangea serrata for. acuminata 1.05

Vitis flexuosa 8.70 298 265 Rubus corchorifolius 13.76
Stewartia koreana 432 191 Maackia amurensis 0.70

Aralia elata 24.29 2007 5149 11.41! Weigela subsessilis 1.69 1878
Styrax obassia 434 073  0.86 Zanthoxylum schinifolium 707 1384
Styrax japonica 6.34 Sapium japonicum 16.92
Fraxgnus rhynchophylla 783 Vaccinium oldhami 0.52
* Edge; forest edge after clear cutting, Interior; forest interior after clear cutting
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Table 6. Change of mean relative importance percentage of woody plants at forest edge and forest interior

in the northeastern slope, site B(1997)

- Plot _ Edge Interior Edge Plot Edge Interior Edge

Species BI BN BIl BIV Species Bl BI Bl BN
Carpinus laxiflora 247 Styrax obassia 0.67 574 232
Lindera obtusiloba 1.16 1653  1.58 Styrax japonica 1.03 123 461
Lindera enythrocarpa 13.11 3855 5818  43.86. Sambucus williamsii var. coreana 2.81
Rubus corchorifolius 14.61 789 444 2735, Weigela subsessilis 5.47
Zanthoxylum schinifolium 1.03 1548 1.25; Smilax sieboldii 0.61 1.58
Rhus trichocarpa 0.57 1.96 Stephanandra incisa 219 238
Acer pseudosieboldiarm 3.12 949 516 Viburnum evosum 1.18 1.58
Ardlia elata 52.75 14.29 Weigela subsessilisbbb 0.99 14.57
Cornus controversa 0.61 509  10.60

* Edge; forest edge after clear cutting, Interior; forest interior after clear cutting
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Table 7. Change of mean relative importance percentage of woody plants at forest edge and forest interior

in the northeastern slope, site B(1999)

. plot _Edge Interior Edge Plot _Edge Interior Edge
Species B1 BIO BIl B Speies BI1 BI BN BN
Quercus serrata 0.49 0.88 5.95; Syrax japonica 249 1.90  1.57 0.59
Lindera obtusiloba 4.89 34 Callicarpa japonica 2,01 0.74
Lindera enythrocarpa 56.89 53.14 6490 35.73! Clerodendron trichotomum 537 1.19
Lespedeza maximowiczii 1.73 Viburmm erosum 225 788 525 0.72
Wistaria floribunda 0.55 Weigela subsessilisbbb 1.69 088 314 1816
Zanthoxylum schinifolium 6.91 468 560 12.02; Magnolia sieboldii 2.99 8.64
Rhus trichocarpa 1.13 1.34! Rubus corchorifolius 1.76 0.89
Euvonymus sachalinensis 0.74 Celastrus orbiculatus 0.88 322
Acer pseudosieboldiamm 1.13 256 357 Tripterygium regelii 1.80 1.20 2.79
Meliosma myriantha 342 Vitis flexuosa 0.88
Stewartia koreana 2.01 Morus bombycis 0.97
Aralia elata 133 0.88 Lespedeza cyrtobotrya 127 242
Cornus kousa 122 llex macropoda 0.84
Cornus controversa 113 1.89 203! Quercus aliena 0.95
Symplocos chinensis 1.13 834 585 Stephanandra incisa 349
Styrax obassia 1.53 5.95 3.81: Maackia amurensis 0.48

* Edge; forest edge after clear cutting, Interior; forest interior after clear cutting
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Table 8. Similarity indices of woody plants between forest edge blocks(A- | , A- V) and other blocks

in lower layer after clear cutting

one year(1994)

four years(1997)

six years(1999)

Site A A-1 AT Al AN A1 A0 AmN AN A1 AT AN AN
A-TI 49.11 27.32 50.38

A-II 4307 57.14 3381 18.99 47.00  64.10

A-IV 5861 4791 53.16 1800 23.84 11.23 3424 5301 57.74

A-V 4862 5211 5674 5659 3346 4101 1931 3079  37.04 5354 5647 50.19

* A-1, V; forestedge, A-II, I, IV; forest interior

Table 9. Similarity indices of woody plants between forest edge blocks(B- | , B-1V) and other blocks

in lower layer after clear cutting

one year(1994)

four years(1997)

six years(1999)

Site B B.1 B0 B B-1_ BI  BI B.1 B0 B
B-TI 52.09 34.90 72.64

B- 4648 3454 2358 3631 7213 7601

B-IV 28.45 34.92 35.81 34.63 33.08 36.42 49 92 52.97 50.14

*B-1, IV, forestedge, B-II, Il; forest interior
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Figure 3. No. of species and species diversity of woody plants at southwestrn slope(site A)
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Figure 4. No. of species and species diversity of woody plants at northeastern slope(site B)
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Figure 5. No. of individuals and crown coverage of woody plants in lower layer at southwestern

slope (site A)
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Figure 6. No. of individuals and crown coverage of woody plants in lower layer at northeastern

slope (site B)
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