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Plant Community Structure and Change of Pinus densifloraS. et Z. Forest for Twenty-two Years

(1988~2010) in Yongmun-sa (Temple) Valley, Yangpyeong-gun, South Korea'
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ABSTRACT

This study was carried out to provide basic data for conservation management of Pinus densiflora forest and
to predict ecological succession tendency by analyzing plant community structure and change of Pinus
densiflora community structure for twenty two years in Yongmun-sa (Temple) Valley, Yangpyeong-gun.
According to the analysis of actual vegetation, Pinus densiflora community accounted for 51.3% of the total
vegetation in the area. Nineteen plots were classified into four community types. The Shannon's species
diversity index (H') showed from 0.5110 to 1.3101. There were distributed Pinus densiflora in age from 48 to
89, Quercus serrata in age from 31 to 63, Carpinus laxiflora in age from 26 to 61. According to the analysis
of the change for twenty-two years, Pinus densiflora community was maintained or decreased and competitive
species (Quercus serrata, Carpinus laxiflora, Carpinus cordata) were increased. The ecological succession
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tendency was predicted Pinus densiflora community develop into Quercus serrata, lastly into Carpinus

laxiflora and Carpinus cordata.

KEY WORDS: ECOLOGICAL SUCCESSION, ACTUAL VEGETATION, IMPORTANCE PERCENTAGE,
SPECIES DIVERSITY INDEX, TWINSPAN
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Table 1. General description of the physical features and vegetation of the comparison plots in Yongmun-sa

(Temple) valley, Yangpyeong-gun

Year 1988" 2010 1988 2010 1993 2010 1993 2010
Plot number 24 11 23 3 1 6 4 7
Altitude(m) 240 232 230 225 208 240 202 237
Aspect SwW S25W NE N20E N20W N30E N20W N45E
Slope(®) 15 20 15 25 30 20 3 20
Canopy Height(m) 12 23 12 23 18 20 18 22
layer Mean DBH(cm) 40 40 40 35 23 25 20 25
Coverage(%) 60 75 60 75 70 75 55 75
Understory HEIENM) 8 10 7 10 5 10 6 10
layer Mean DBH(cm) - 12 - 10 5 10 5 10
Coverage(%) 80 50 80 60 75 60 80 60
Shrub Height(m) 2 2 2 2 0.4 2 0.6 2
layer Coverage(%) 50 80 50 25 5 30 40 30
" Lee et al.(1990), % Lee et al.(1993)
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e A AN D S A A A
Al a8kl aL, s 232~240m, AR 15~20°¢1 A AR o] 5.9%, EUS-L24-EF UL 3.6%, 3E-
Aot wEF B4l 12~23m, FHt FiLA% 40emO| ST 2.6%9] HlE R B 7E o
Atk 1988 AR 232 2010Ld A 32 WL sHg A A, SEAL SUE Roaevh 291, A E
Sk 225~230m, ZAF 15~25°21 EgAbHo] 9|5k w o= FF#0.7%), Aurd, deEd gy fglo] gt
% Bl 12-23m, Bt F1L Xﬂ‘%‘ 35~400m°]9i‘3}- 1993 2 FEoilrh & A Laurdeo] s o4
W 24T 12 20109 24T 63 dESAD, A o) SAT ARl dEdoR Esn, S
08 240m, 2 20.30°0 AR, WAl A Pt SR, S Red § T
Y. BB RBP4 1820m BE FAAL 2325me]  Fob AU BEH LR Feto] 2 AR WA
GITh. 19931 ZAME 4= 20109 A 734 wjwstgy, gl
3 202~237m, Al 3~20°%0 FA A, HEAFEA $14]
POtk BEZE Waaa 1822m, Wi FIA7 2025 2 AIRZRETE
o)gith. £ A7 AE Efjz AAH Abnge Wl
Jos Adaon 68 B4 ABITE dadar 0 AEEd 2R
GA A Auvrded AAg 197 2ARo] s
ZAnp 4l =k classification ¥4 % TWINSPAN £4-& AA|lo] 4]#%
(differential species)ol| 9J3] 32 E535}%th. Division 1
1. HENY ML QzoR HujgR, Q2B R vjstuubE 2o}
= = =
PUE SEA AL £RYo] BIFE f2 T T S o e Dsion
AL Al A, A E973%). 21 22(0.9%). 7]EH1.8%) 20| = gFo e DRAUReL AR o5 24 1
SRR O, ERON, NAOSO % 2 1 ga=s0n, Divison 39S 2250z
259 A3 2 : o] ofsh 23 T 24 W7k EEol, & 47h
Qe HAS AR 2 fod A AT AFEA Ao 2yow HEgor) 9RHE 27 [ & o]-ﬂEZOHH
RES T S-SR TAL 0.4%, AE-LEy

HURG GHEHE S A AMEERURTY(E

TE



$EA AT 2R AEFYTE Y 22d7H1988~20109) W3} £ 373

Table 2 . The distribution rate of actual vegetation types in Yongmun-sa(Temple) valley, Yangpyeong-gun

Type Area(m’) Ratio(%)

1. Pinus densiflora 1,291,950 51.3

2. P. densiflora-Quercus serrata community 10,263 0.4

3. P. densiflora-Zelkova serrata community 4,518 0.2

Subtotal 1,306,732 51.9

4. Q. mongolica community 21,859 0.9

5. Q. mongolica-Carpinus cordata community 149,500 5.9

Subtotal 171,359 6.8

6. Q. serrata community 178,977 7.1

7. Q. serrata-P. densiflora community 180,288 7.2

Natural 8. Q. serrata-Q. variabilis community 389,459 15.5
forest 9. Q. serrata-Acer mono-Fraxinus rhynchophylla community 90,876 3.6

(97.3%)  10. Q. serrata-C. cordata community 15,302 0.6
Subtotal 854,902 33.9

11. Q. variabilis-Q. serrata community 65,216 2.6

12. A. mono-Q. mongolica community 2,923 0.1

13. C. cordata-Z. serrata community 33,370 1.3

14. C. laxiflora-Q. serrata community 6,740 0.3

15. Z. serrata community 6,541 0.3

16. Z. serrata-F. rhynchophylla-Prunus sargentii community 2,869 0.1

Subtotal 52,443 2.1

17. Shrub 1,339 0.1

Artificial  18. Larix leptolepis 2,144 0.1
forest 19. Castanea crenata 16,857 0.7

(0.9%)  20. P. koraiensis 3,885 0.2
Others 21. Temple(Yongmun-sa) 10,432 0.4

(1.8%) 22. Nurse Tree 683 0.0
23. Stream 33,911 1.3

Total 2,519,904 100.0

AL 15, 16, 17, 18, 19), 7 T+ ofaEZof A Aot
oF ZhxeEo] L35k Qe AUFFH(RANE 1, 2, 3,
56,7, 8), 4 M ot E3ofAl Z3Hrel Aojuirt
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Figure 2. Actual vegetation map of Yongmun-sa
(Temple) valley, Yangpyeong-gun
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Figure 3. Dendrogram of classification by TWINSPAN using 19 plots in Yongmun-sa (Temple) valley, Yangpyeong-gun
*Sc: Smilax china var. microphylla, Dc: Deutzia coreana, Cc: Cornus controversa, Am: Acer mono, Li: Lindera obtusiloba,
Zs: Zelkova serrata; **1: Pinus densiflora-Quercus serrata community, 1I: Pinus densiflora community, II: Pinus
densiflora-Quercus serrata community, IV: Pinus densiflora community

U, 39E 5 oIt 2AE i 212~316m, 7 AL 1A 25~40eme] ek A M(AUF-SdUFEEHE)S
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o 4 T(@EUWFE)e sid 212~240m, Al 20~25°9] Z4AF 23~25°%1 EAAFHI B5APE] YRS, wES
A AL, T Fet4al 20-25m, Bt F Wil 24~25m, Bk LA 40~45emo] Tt

Table 3. General description of the physical features and vegetation of the surveyed plots classified by TWINSPAN
in Yongmun-sa(Temple) valley, Yangpyeong-gun

Community I I

Plot number 15 16 17 18 19 1 2 3 5
Altitude(m) 316 307 295 256 253 212 227 225 232
Aspect S35W  S60W  S35W  S30W S40W  N3SE N35E  N20E  NISE

Slope(®) 15 25 25 25 20 25 20 25 25
Height(m) 23 23 23 23 2 25 25 23 20

Cﬁl‘;‘;fr’y Mean DBH(cn) 40 40 35 35 30 40 35 35 40
Coverage(%) 75 80 80 80 80 60 75 75 70

Height(m) 10 12 10 8 8 10 8 10 10
U“?ersmry Mean DBH(cm) 15 15 10 10 8 10 10 10 10
B Coverage(%) 50 50 50 50 50 40 60 60 60

Shrub Height(m) 2 2 2 2 2 2 2 2 2
layer  Coverage(%) 70 70 50 50 50 20 30 25 30

* Plant community names are referred from Figure 3

(Table 3. Continued)

Community I m v
Plot number 6 7 8 4 10 11 13 14 9 12
Altitude(m) 240 237 214 230 227 232 248 252 217 253
Aspect N30E N45E N30E  NOSW S35W S25W N20E N25E  S60W  NISE
Slope(©) 20 20 25 25 18 20 20 13 23 25
Height(m) 20 22 22 20 23 23 24 23 25 24
C;‘;‘;‘;y Mean DBH(cI) 25 25 40 25 40 40 45 40 45 40
Coverage(%) 75 75 75 0 75 75 70 75 75 75
Height(m) 10 10 10 10 10 10 10 10 10 10
U“fersmry Mean DBH(cn) 10 10 10 10 12 12 12 12 10 15
W Coverage(%) 60 60 50 60 50 50 50 50 50 50
Shrub Height(m) 2 2 2 2 2 2 2 2 2 2

layer Coverage(%) 30 30 40 25 80 80 50 30 40 30
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Table 4. Importance percentage of the Pinus densiflora community in Yongmun-sa(Temple) valley,
Yangpyeong-gun

Community I 1T 111 v

Species name cCc U §$s M €C U S M C U S M C U S M
Pinus densiflora 759 63 02 40.1 819 1.0 - 413 596 - - 298 1000 6.4 - 521
Quercus serrata 143 227 22 151 83 88 01 7.1 189 213 - 16.6 - 23 39 14
Castanea crenata 82 1.1 0.7 46 08 0.7 - 06 82 13 - 45 - - - -
Carpinus laxiflora - 125 - 42 48 276 19 119 98 225 62 134 - 290 19 10.0
Acer pseudosieboldianum 0.8 20.7 29.8 123 - - - - - - - - - 217 50 8.1
Lindera obtusiloba - 1.5 182 35 - 109 312 89 - 122 140 64 - - 61 10
Styrax obassia - 122 09 42 - 140 24 351 - 135 12 47 - 143 31 53
Car. cordata - 13 41 11 - 184 62 72 - 1.7 79 52 - 13 39 11
A. mono - L1 32 09 - - 06 0.1 - 12 12 06 - 22 16 1.0
Cornus controversa - - 02 00 - - - - 35 43 28 36 - 49 - L7
Zelkova serrata - - - - - - - - - 08 13 05 - 116 - 39
Callicarpa japonica - - 08 0.1 - - 29 05 - - 52 09 - - 55 09
Corylus heterophylla var. thunbergii - 05 84 16 - 05 36 08 - 12 44 11 - - 89 15
Prunus sargentii - 1.8 04 07 - 57 04 20 - 31 03 11 - - - -
Q. mongolica - 52 03 18 29 6.6 20 4.0 - 1.2 04 05 - - - -
Rhus trichocarpa - L1 53 13 - 09 1.8 06 - - 26 04 - - 35 06
Rubus crataegifolius - - 02 00 - - - - - - 05 0.1 - - 05 o1
Deutzia coreana - - 03 01 - - - - - - 37 06 - - 98 16
FEuonymus alatus for. ciliatodentatus - - 09 02 - - 43 07 - - 33 06 - - 54 09
Fraxinus rhynchophylla - - 11 02 - - - - - 24 11 10 - - 16 03
Kalopanax pictus - - 20 03 - - 04 0.1 - - 02 00 - - - -
Lespedeza maximowiczii - - 07 0.1 - - 41 07 - - 54 09 - - 48 08
Maackia amurensis - 09 - 03 - 07 - 02 - - - - - - - -
Sorbus alnifolia var. macrophylla - 15 L1 07 - 04 18 05 - - - - - 31 - 1.0
Stephanandra incisa - - 31 05 - - 23 04 - - 81 14 - - 19 03
Symplocos chinensis for. pilosa - 17 28 1.0 - 08 04 03 - 12 28 09 - L1 12 06

A. palmatum, Actinidia arguta, Corylus sieboldiana, Morus bombycis,

Others (£1.0) Ailanthus altissima  Larix leptolepis etc. Celastrus orbiculatus Viburnum erosum
etc. total 12 species total 15 species etc. total 14 species  etc. total 9 species

* C: importance percentage in canopy layer, U: importance percentage in understory layer, S: importance percentage in shrub
layer, M: mean importance percentage
** Plant community names are referred from Figure 3
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Table 6. Species diversity of the Pinus densiflora
community in Yongmun-sa(Temple) valley,

Yangpycong-gun (Unit: 400m")

Comm.  Plot (Shalinon) (eveI{ness) (domliiance) H'max
15 1.1987  0.8575  0.1425 1.3979

16 09962  0.7936  0.2064  1.2553

I 17 1.1120  0.8166  0.1834  1.3617
18 1.1936  0.9028  0.0972 1.3222

19 1.0724  0.7989  0.2011 1.3424

1 1.1681  0.8702  0.1298  1.3424

2 1.2897 09115  0.0885 1.4150

3 0.9286  0.7896  0.2104  1.1761

I 5 0.9289  0.7549  0.2451 1.2304
6 0.5110 03996  0.6004  1.2788

7 0.9856  0.7852  0.2148  1.2553

8 1.1165 0.8199  0.1801 1.3617

4 0.8459  0.6212  0.3788  1.3617

10 1.2775  0.8925  0.1075  1.4314

111 11 1.2765 09132  0.0868  1.3979
13 0.8990  0.7162  0.2838 1.2553

14 1.3213  0.9231  0.0769  1.4314

v 9 1.3101  0.9259  0.0741 1.4150
12 1.0219  0.8305  0.1695  1.2304

* Plant community names are referred from Figure 3

Table 5. The number of species and individuals of the Pinus densiflora community in Yongmun-sa (Temple) valley,

Yangpyeong-gun

(Unit: 400 m*)

No. of species

No. of individual

Community Canopy Understory Shrub Total Canopy Understory Shrub Total
I 2~4 6~10 6~15 18~25 8~18 18~31 156~292  188~332
II 1~4 4~10 4~15 15~26 7~22 21~39 156~384  193~433
m 2~4 4~9 9~19 18~27 5~12 12~32 148~380  172~424
v 1 6~9 7~16 17~23 5~6 16~34 152~260  191~282

* Plant community names are referred from Figure 3
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Table 7. Age of the four plant communities in Yong
-mun-sa(Temple) valley, Yangpyeong-gun

DBH Height Age

Comm. Scientific name (cm) (m)  (year) Plot
Pinus densiflora 44 24 72 15

P. densiflora 43 15 63 17

P. densiflora 40 13 56 18

I P. densiflora 41 18 65 19
Carpinus laxiflora  42.5 15 61 15
Quercus serrata 48 20 63 16

Q. serrata 38.5 20 53 18

P. densiflora 45 26 48 5

P. densiflora 47 23 53 6

P. densiflora 41 19 50 7

I P. densiflora 65 26 89 8
C. laxiflora 19+14 12 26 3

C. laxiflora 33 10 40 5

Q. mongolica 48 23 41 6

P. densiflora 62 24 60 4

P. densiflora 54 22 79 10

P. densiflora 49 14 71 11

I P. densiflora 59 20 67 13
P. densiflora 51 20 61 14

C. laxiflora 19 13 48 13

Q. serrata 34 25 31 11

v C. laxiflora 17 18 35 9
P. densiflora 59 22 80 9
Average 43 19 57 -

* Plant community names are referred from Figure 3

Table 8. Soil physicochemical properties in Yongmun-sa (Temple) valley, Yangpyeong-gun

. H ECi:s OM.  Avail.-P Exchangeable cation (cmol/kg) .
Community  Plot (11): 5) (dS/m) %) (mghg) Ca" i/[ - o gNa+ Soil Texture
15 4.58 0.03 5.72 2.05 0.14 0.05 0.15 0.08 Sandy loam
I 17 4.78 0.02 4.36 1.54 0.16 0.07 0.18 0.14 Sandy loam
19 5.20 0.04 10.89 4.20 2.72 0.30 0.27 0.30 Sandy loam
1 5.19 0.03 4.36 2.40 1.4 0.33 0.18 0.16 Sandy loam
I 2 4.73 0.05 8.44 1.62 0.33 0.10 0.16 0.37 Sandy loam
6 4.78 0.04 9.26 2.25 0.66 0.11 0.17 0.28 Sandy loam
8 4.95 0.03 6.26 1.54 0.22 0.07 0.16 0.34 Loam
4 4.75 0.04 7.15 1.98 0.5 0.10 0.16 0.30 Loam
I 10 5.13 0.04 11.71 2.46 1.14 0.17 0.17 0.31 Sandy loam
13 4.67 0.05 12.45 3.11 0.76 0.10 0.26 0.17 Sandy loam
14 4.85 0.06 12.45 6.70 0.94 0.22 0.39 0.13 Sandy loam
Dry field soil(topsoil)*  5.80 1.90 216.00 4.60 1.40 0.59
Non-agricultural soil*  4.80 6.40 5.60 2.27 0.70 0.25

* Kim, K.H., J.Y. Yun and S.H. Yo0o0(1995) Distribution of Cs-137 and K-40 in Korean Soils. J. KOREAN SOC. SOIL SCI.

FERT. 28(1): 33-40.
** Plant community names are referred from Figure 3
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Table 9. Change of mean importance percentage of the
Pinus densiflora community for 22 years in
Yongmun-sa(Temple) valley, Yangpyeong -gun

Pl Speci Year
o pecies name 1988”1993’ 2010
Pinus densiflora 45.2 - 443
Quercus serrata 4.0 - 144
Prunus sargentii 7.0 - -
Styrax obassia 5.6 - 6.4
11 Carpinus laxiflora 5.6 - -
Castanea crenata - - 48
Fraxinus rhynchophylla 0.4 - 45
Q. variabilis 0.4 - 3.7
Q. aliena 3.0 - -
P. densiflora 41.9 - 472
Car. laxiflora 8.9 - 227
Acer pseudosieboldianum - - 12.0
3 S. obassia 1.0 - 8.0
Q. mongolica 7.8 - -
A. pseudosieboldianum 2.9 - -
Euonymus alatus for.
. - - 36
ciliatodentatus
P. densiflora - 500 383
Car. cordata - - 151
S. obassia - 118 1.3
Q. serrata - 8.0 10.8
6 A. pseudosieboldianum - 59 105
Weigela subsessilis - - 8.5
Larix leptolepis - - 42
Car. laxiflora - 34 0.5
Rhus trichocarpa - 2.3 0.8
P. densiflora - 50.0 395
Car. cordata - 9.7 138
S. obassia - - 116
Car. laxiflora - 8.0 0.8
7 R. trichocarpa - 6.7 1.5
A. pseudosieboldianum - 5.7 7.5
Q. serrata - 2.7 5.7
Corylus heterophylla var.
.. - - 53
thunbergii
Lindera obtusiloba - - 3.0

" Lee er al (1990),

* Lee et al.(1993)
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