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Plant Community Structure and Ecological Density of
Pinus densiflora for. eracta Community in Chunyang,
Kyeongsangbuk-do'
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ABSTRACT

Thirty-six plots(each size 100m?) have been set up and surveyed to investigate the plant com-
munity structure and the ecological density of Pinus densiflora for. eracta(Chunyang-type) com-
munity in Seobyeok-ri, Chunyang-myeon, Bonghwa-gun, Kyeongsangbuk-do. Four communities,
Community [ (large DBH class), Community [ (large DBH class), Community Il (middle DBH
class), Community IV(small DBH class), were classified into by mean DBH and mean height.
Pinus densiflora for. eracta dominate in canopy layer, Fraxinus sieboldiana and Quercus mongoli-
ca dominate in understory layer, Rhododendron schlippenbachii and R. mucronulatum dominate in
shrub layer. It turned out that the four communities had low species diversity(0.4320~0.9487:

1 A4 1249 1549 Received on Dec, 15. 2001
2 MeAgsta =238t g College of Urban Sciences, Univ. of Seoul, 130-743, Korea
3 M eAYiem et Graduate School, Univ. of Seoul, 130-743, Korea(hoyal209@freechal.com)



380 o| A7} -

i N 582l 15(4) 2002

unit: 400m?®) and high similarity. By the result of ecological density analysis, the mean basal area
was proportionated to mean DBH(cm) size. By the result of simple regression analysis between
mean DBH(cm), mean distance(m), and the number of individual were as follow: Ecological dis-
tance(m)=0.0934 X DBH(cm) +0.6117, Number of individual=242.47 X DBH(cm)'**®, Ecological
distance=9.643 XNo. of individual®™¢, In addition to four communities were suitable to the
growth of Tricholoma matsutake because average species were about 30~50 years old, litter layer
was 0.5~2.5cm and the ratio of coverage shrub was 20%.
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Table 1. Description of the physical features of each plot in Seobyeok-ri, Chunyang-myeon,
Kyeongsangbuk-do

Community [ I

Plot No. 29 30 31 32 33 34 3 36 13 14 15 16
Aspect NT75E N75E N75E N75E N35E N35E N35E N35E S40W S40W S40W S40W
Slope(*) 18 18 18 18 18 18 18 18 22 22 22 22
Height of tree layer{m) 18 18 18 18 18 18 18 18 14 14 14 14
Mean DBH of tree layer(cm) 40 40 40 40 40 40 40 40 40 40 40 40
Cover of tree layer(%) 70 70 70 70 70 70 70 70 75 75 15 75
Height of subtree layer(m) 4 4 4 4 4 4 4 4 4 4 4 4
Mean DBH of subtree layer(cm) 4 4 4 4 6 6 6 6 4 4 4 4
Cover of subtree layer(%) 40 40 40 40 40 40 40 40 50 50 50 50
Height of shrub layer(m) 1~-3 1~31-~3 1~3 1~31~3 1~3 1~3 1~3 1~3 1~3 1~3
Cover of shrub layer(%) 80 8 80 8 8 80 83 80 8 80 80 80
Height of herb layer(m) 1.0¢ 1.0¢ 1.0¢ 1.0¢ 1.0¢1.0¢ 1.0¢ 1.0¢( 1.0 1.0¢1.0¢ 1.0¢

Cover of herb layer(%) 50 50 50 50 40 40 40 40 20 20 20 20
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Table 1. (Continued)

Community I

Plot No. 1 2 3 4 5 6 7 8 9 10 11 12
Aspect, S35W S35W S35W S35W S35W S35W S35W S35W S05W S05W S05W SO5W
Slope(®) 15 15 15 15 12 12 12 12 17 17 17 17
Height of tree layer(m) 13 13 13 13 13 13 13 13 13 13 13 13
Mean DBH of tree layer(cm) 25 25 26 25 25 25 25 25 20 20 20 20
Cover of tree layer(%) 80 80 8 80 8 8 8 8 80 80 80 80
Height of subtree layer(m) 3 3 3 3 3 3 3 3 3 3 3 3
Mean DBH of subtree layer(cm) 3~5 3~5 3~5 3~5 3~5 3~5 3~5 3~5 4 4 4 4
Cover of subtree layer(%) 30 30 30 30 40 40 40 40 50 50 50 50
Height of shrub layer(m) 1~3 1~3 1~3 1~3 1~3 1~31~3 1~3 1~3 1~3 1~31~3
Cover of shrub layer(%) 8 8 8 8 8 8 8 85 80 80 80 80
Height of herb layer(m) 1.0¢ 1.0¢1.0¢ 1.0¢1.0<¢1.0¢1.0¢ 1.0¢ 1.0< 1.0¢ 1.0¢1.0¢
Cover of herb layer(%) 40 40 40 40 40 40 40 40 40 40 40 40

Table 1. (Continued)

Community v

Plot No. 17 18 19 20 21 22 23 24 25 26 27 28
Aspect S50W S50W SHOW S50W S40W S40W S40W S40W S50W S50W S50W SH0W
Slope(°) 12 12 12 12 33 33 33 33 33 33 33 33
Height of tree layer(m) 9 9 9 9 9 9 9 9 9 9 9 9
Mean DBH of tree layer(cm) 15 15 15 15 15 15 15 15 15 15 15 15
Cover of tree layer(%) 8 85 85 8 8 8 8 8 80 8 80 80
Height of subtree layer(m) 3 3 3 3 4 4 4 4 4 4 4 4
Mean DBH of subtree layer(cm) 3~5 3~5 3~5 3~5 5 5 5 5 5 5 5 5
Cover of subtree layer(%) 50 50 50 50 60 60 60 60 50 50 50 50
Height of shrub layer(m) 1~-3 1~3 1~31-31~-31~-31~3 1~3 1~3 1~3 1~31~3
Cover of shrub layer(%) 70 70 70 70 70 70 70 70 60 60 60 60
Height of herb layer(m) 1.0< 1.0¢ 1.0¢ 1.0¢ 1.0¢ 1.0 1.0¢ 1.0¢ 1.0¢ 1.0¢ 1.0¢ 1.0¢
Cover of herb layer(%) 20 20 20 20 50 50 50 50 60 60 60 60

Table 2. Classification community by mean DBH and mean height in the canopy layer

Community Plot No. Mean DBH Mean height
(cm) (m)
| 29, 30, 31, 32, 33, 34, 35, 36 41.7+4.8 18
I 13, 14, 15, 16 37.3£7.0 14
| 1,2,3.4,5,6,7,8,9, 10 27.0£7.4 13
v 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28 15.3+6.1 9
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Table 3. Importance value(%) of each community in Seobyeok-ri, Chunyang-myeon, Kyeongsangbuk-

do
Community I I
Species name C 8) S M C U S M
Pinus koraiensis - - 0.5 0.1 - - - -
Pinus densiflora for. eracta 100.0 - 50.0 100.0 - - 50.0
Imus davidiana var. japonica - 0.3 - 0.1 - - - -
Euo'n'ymus alatus for. ~ N 11 0.2 _ _ ~ _
ciliato-dentatus
Betula schmidtii - 0.4 - 0.1 - - - -
Betula davurica - 0.4 - 0.1 - - - -
Corylus sieboldiana - 0.7 - 0.3 - - - -
Quercus mongolica - 28.0 9.2 10.9 - 26.4 8.1 10.2
Lindera obtusiloba - 0.6 3.6 0.8 - - 0.6 0.1
Deutzia coreana - - 1.5 0.3 - - - -
Rubus crataegifolius - - 0.5 0.1 - - - -
Prunus sargentii - 0.6 1.7 0.5 - - - -
Lespedeza cyrtobotrya - - 1.7 0.3 - - - -
Zanthoxylum schinifolium - - 0.3 0.1 - 0.7 - 0.2
Rhus trichocarpa - 19.5 7.8 7.8 - 1.4 2.7 0.9
Acer mono - - 0.3 0.1 - - - -
Actinidia polygama - - 0.3 0.1 - - - -
Rhododendron mucronulatum - 6.0 20.1 5.3 - - 18.7 3.1
Rhododendron schlippenbachii - 1.5 23.7 4.5 - 1.3 6.3 1.5
Vaccinium oldhami - - 11.6 1.9 - - - -
Symplocos chinensis for. pilosa - 0.4 2.1 0.5 - - - -
Styrax japonica - 3.1 - 1.1 - - - -
Fraxinus rhynchophylla - - 0.2 0.1 - - - -
Fraxinus sieboldiana - 38.7 12.7 15.0 - 70.1 63.6 34.0
Ligustrum obtusifolium - - 0.8 0.1 - - - -
Smilax sieboldii - - 0.4 0.1 - - - -

* C: Importance value in canopy layer, U: Importance value in understory layer, S: Importance

value in shrub layer, M: Mean importance value
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Table 3. (Continued)
Community name i I
Species name C U S M C U S M
Pinus densiflora for. eracta 100.0 10.4 - 53.5 98.8 29.6 - 59.3
Euonymus alatus for.
ciliato-dentatus 0.6 01
Corylus heterophylla - - - - - 2.5 24.1 4.9
Castanea crenata - - - - - 7.5 1.0 2.7
Quercus variabilis - 1.6 0.6 0.6 0.4 6.9 1.6 2.8
Quercus aliena - ~ - - - - 0.2 0.1
Quercus mongolica - 28.6 5.3 10.4 0.8 19.9 19.3 10.3
Quercus serrata - ~ 0.2 0.1 - 1.8 6.7 1.7
Lindera obtusiloba - ~ 0.2 0.1 - - 0.2 0.1
Rubus crataegifolius - ~ 0.5 0.1 - - - -
Prunus sargentii - ~ - - - 0.3 0.2 0.1
Lespedeza cyrtobotrya - ~ 1.3 0.2 - 1.6 2.5 0.9
Pueraria thunbergiana - - - - - - 0.3 0.1
Robinia pseudo-acacia - - - - - 2.9 0.2 1.0
Zanthoxylum schinifolium - 3.4 29 1.6 - 5.4 2.8 2.3
Rhus trichocarpa - 1.6 2.4 0.9 - 3.9 4.4 2.0
Celastrus orbiculatus - ~ - - - - 0.2 0.1
Ampelopsis heterophylla for. B _
. . - - - - 0.3 0.1
citrulloides
Parthenocissus tricuspidata - ~ 0.2 0.1 - - 0.2 0.1
Kalopanax pictus - - 0.3 0.1 - - - -
Rhododendron mucronulatum - 25 7.6 2.1 - - 2.0 0.3
Rhododendron schlippenbachii - 1.2 28.9 5.2 - 55 20.3 5.2
Diospyros lotus - - - - - 0.3 0.5 0.2
Symp]ocjos chinensis B R 0.2 0.1 _ 0.3 59 10
for. pilosa
Fraxinus rhynchophylla - 0.2 - 0.1 - 0.3 0.2 0.1
Fraxinus sieboldiana - 50.6 48.7 25.0 - 11.5 4.9 4.6
Viburnum erosum - - - - - - 0.3 0.1
Callicarpa japonica - - 0.2 0.1 - - - -
Lonicera subhispida - - 0.2 0.1 - - - -
Smilax sieboldii - - 0.6 0.1 - - 1.6 0.3

* C: Importance value in canopy layer, U: Importance value in understory layer, S: Importance

value in shrub layer, M: Mean importance value
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Table 4. The DBH distriution of major species for each community in Seobyeok-ri, Chunyang-myeon,

Kyeongsangbuk-do

(Unit: 400m?)

Community Species name Shrub D, D, D, D, D, D, D, D, D, D, D, D,
Pinus densiflora for. 0 0 0 0 0 0 0 0 6 4 17 5 0
I eracta
Quercus mongolica 84 0 3 9 0 0 O 0 0 0 0 0 0
Fraxinus sieboldiana 192 0 109 1 0 0 0 0 0 0 0 0 0
P. densiflora for. eracta o 0o o0 o 0o 0 1 4 1 6 3 2 0
I @. mongolica 24 0 30 1 0 0 0 0 0o 0 O 0 0
F. sieboldiana 264 0 8 2 0 0 0 0 0O 0 0 0 0
P. densiflora for. eracta 0 0 0 2 9 9 20 15 17 2 0 1 1
Q. variabilis 4 0 6 1 o 0 o 0 o0 0 0 0 0
I Q. mongolica 8 0140 0 0 O O 0O 0 0 0 0 0
Q. serrata 4 0 O 0 O 0 O 0O 0 0 0 0 0
F. sieboldiana 920 0248 0 0O 0O O 0O o0 0 O 0 0
P. densiflora for. eracta 0 0 21 48 57 28 10 10 1 0 0 0 0
Q. variabilis 24 0 17 1 0 0 o0 0o o 0 0 0 0
IV Q. aliena 4 0 O O O O o0 0O 0 0 0 0 0
@. mongolica 212 0 60 2 0 6 0 0 0 0 0o 0 0
Q. serrata 8 0 5 0 0 0 o0 0O o 0 0 0 0
F. sieboldiana 68 0 36 0 6 0 O 0 0o 0 0 0 0
*D,: D<2(em), D, 2<DX7, Dt 7<D(12, D,: 12=<<IX17, D,: 17<D(22, D,: 22<D(27, D,: 27<

D(32, D,: 32<D(37, D,: 37<D(42, D, : 42<D47, D,,: 47<D(52, D,,: D>52
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Table 5. Descriptive analysis of number of species and individuals of each community in Seobyeok-ri,

Chunyang-myeon, Kyeongsangbuk-do

(Unit: 100n¥)

No. of individual

No. of species

Community Canopy Understory Shrub Total Canopy Understory Shurb Total
[ 3.6 31.6 122.6 166.8 1.0 51 8.3 10.1
I 4.3 30.3 85.0 119.5 1.0 2.8 3.5 5.3
il 5.8 37.3 112.3 155.4 1.0 4.8 5.3 7.8
N 11.9 20.4 84.0 116.3 1.2 6.0 7.8 10.5

Table 6. Species diversity of each group in the four communities by mean DBH in Seobyeok-ri,

Chunyang-myeon, Kyeongsangbuk-do.

(Unit: 400m)

Community H’(Shannon)  Simpson’ P.lE. J’(evenness) D(dominance)  H'max
1 0.9345 6.4119 0.8441 0.7183 0.2817 1.3010
I 0.4320 1.8125 0.4483 0.4783 0.5217 0.9031
i 0.5066 1.8188 0.4502 0.4207 0.5793 1.2041
v 0.9489 6.7021 0.8508 0.7559 0.2441 1.2553

* P.I.LE. = the Probability of Interspecific Encounter
* Shannon's diversity index uses logarithms to base 10.
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Table 7. Similarity index between communities in Seobyeok-ri, Chunyang-myeon, Kyeongsangbuk-do

Community [ I It
I 80.83 - -
I 83.41 89.88 -
v 72.89 67.79 77.58

Table 8. Basal area and coverage in the four communities by mean DBH in the Seobyok-ri, Chunyang-

myeon, Kyeongsangbuk-do

Community Basal area(m?/100m?) Coverage(m?/100m?
Canopy Understory Shrub
] 5.02+1.06 0.37+0.16 27.23+11.54
I 4.83+1.66 0.43+0.11 19.64+16.13
il 3.60£1.39 0.38+£0.14 19.40+13.57
N 2.53£1.30 0.29+0.21 27.3£15.68
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Table 9. The estimated age of Pinus densiflora for. eracta by communities in Seobyeok-ri, Chunyang-
myeon, Kyeongsangbuk-do

Community Plot No. DBH(cm) H(m) Estimated age
I v 32 42.0 19.0 75
I 16 39.0 15.0 80

1 23.0 14.0 39

I 5 33.5 14.0 47
6 19.5 13.0 34

9 28.0 14.0 35

20 155 12.0 28

20 21.5 14.0 27

21 11.0 15.0 31

v 24 16.0 10.0 30
25 15.5 9.0 23

26 15.0 7.5 26

28 18.0 12.0 32

Table 10. Mean DBH, mean distribution distance and no. of individual of a major plot in Seobyeok-ri,

Chunyang-myeon, Kyeongsangbuk-do (Unit: 100m?)
Plot DBH{cm) Distribution distance(m)- No. of individual
1 30.7 3.3 5
2 31.5 1.4 7
3 28.8 2.7 5
4 32.0 4.0 7
13 442 5.0 3
14 33.5 4.8 4
15 30.9 3.2 5
16 42.8 3.1 5
17 17.3 1.8 8
18 15.1 1.9 7
19 19.5 1.6 18
20 19.6 2.7 7
21 17.2 1.7 11
22 11.9 1.2 20
23 13.9 1.7 14
24 18.4 1.6 12

Table 11. Ecological distance of Pinus densiflora for. eracta on canopy each community Seobyeok-ri,
Chunyang-myeon, Kyeongsangbuk-do

Community Distance(m) Valid case
I (large DBH class) 3.86+2.46 17
I (middle DBH class) 2.75+1.22 24

N (small DBH class) 1.65+0.93 97




6.0
y = 0.0934x + 0.2147

501 s
R =0.6117

40+
3.0+

20

Distribution dist.(m)

_— ;

40.0 50.0

0.0 :

0.0 10.0 20.0 30.0

DBH(cm)

Figure 2. Regression equation between DBH(X)
and distribution distance(Y) of Pinus
densiflora for. eracta cannopy (Unit:

100m?)
6.0 r
5.0 L2 y = 9.643x 07016
40| . R®=0.7058

Distribution dist.(m)
MW
o (=]

—~
=)
T

o
=]

10 15
No.of individual

o
o

20 25
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Figure 5. Crown projection and bisect of canopy layer in community [ (large DBH class)(Unit:
400m?)(Plot No. 13~16)

*1. Pinus densiflora for. eracta 2. Fraxinus sieboldiana 3. Quercus mongolica
4. Rhododendron schlippenbachii 5. Zanthoxylum schinifolium 6. Rhus trichocarpa
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Figure 6. Crown projection and bisect of canopy layer in community [[ (middle DBH class)(Unit: 400
n?)(Plot No. 1~4)
*1. Pinus densiflora for. eracta 2. Fraxinus sieboldiana 3. Quercus mongolica 4. Rhus trichocarpa
5. Zanthoxylum schinifolium 6. Rhododendron mucronulatum 7. R. yedoense var. poukhanense
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Figure 7. Crown projection and bisect of canopy layer in community [V(small DBH class)(Unit: 400
n?)(Plot No.: 17~20)
*1. Pinus densiflora for. eracta 2. Quercus mongolica 3. Diospyros lotus 4. Lespedeza cyrtobotrya
5. Zanthoxylum schinifolium 6. Corylus heterophylla 7. Castanea crenata 8. Rhus trichocarpa
9. Prunus sargentii 10. Fraxinus rhynchophylla 11. F. sieboldiana
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Figure 8. Crown projection and bisect of canopy layer in community [V(small DBH class)(Unit: 400
m?)(Plot No.: 21 ~24)

*1. Pinus densiflora for. eracta 2. Quercus mongolica 3. Q. variabilis 4. Q. serrata 5. Fraxinus

sieboldiana 6. Rhododendron schlippenbachii 7. Rhus trichocarpa 8. Zanthoxylum schinifolium
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Table 12. Soil profile in communities in Seobyeok-ri, Chunyang-myeon, Kyeongsangbuk-do.

oFA - AL - dEE

87 e A] 15(4) 2002

(Unit: cm)
. Soil Profile A,
Community Plot No. Litter Fermentation Humus A B
[ 29, 30, 31, 32 2.0 3.0 3.0 14.0 35.0
I 13, 14, 15, 16 2.0 5.0 2.5 5.0 7.0
1,2, 3,4 0.5 2.0 3.5 5.0 13.0
I 56,7, 8 1.5 2.0 2.0 5.0 4.0
9,10, 11, 12 2.0 3.5 1.0 3.5 8.0
17,18, 19, 20 1.0 3.0 1.0 10.0 25.0
I\ 21, 22, 23, 24 2.5 2.0 1.0 5.0 12.0
25, 26, 27, 28 1.0 1.5 1.0 17.0 15.0
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