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ordination %} (polar, principal component analysis, reciprocal averaging)-g& #

ABSTRACT

This study was excuted to analyze the vegetational community structure of the Hongrudong valley the Mt.
Gaya by three kinds of ordination techniques{polar, principal compoenent analysis, reciprocal averaging) .
Eleven sites were sampled with the clumped method to analyze the vegetation structure. The result suggested
that Hongrudong valley forest was divided by Pinus densiflora and Quercus aliena community. The relation
between stand scores of ordination and soil pH, humus content, soil moisture had a tendency to increase
significantly from P . dewnsiflora to Q. aliena community. RA was the most effective method of this study.
RA ordination was showed that successional trends of tree species seem to be from P. densiflora through &.
variabilis to Q. aliena, Carpinus laxifiora in the upper layer and from Lespedeza cyrtobotrya, Rhus spp.,
Rhododendron schlippenbachii through Fraxinus sieboidiana, Lindera obtusiloba to Exonymus oxyphyllus, Weigela
subsessilis, Callicarpa japonica in the middle layer.
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Fig. 1. Location of sampling

\

sites in the
Hongrndong valley forest.
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Table 1. General description for each site.

(47 Ordination #r4f
Ha|zabol 4 912 AlAalg 2 Xel ordination -+

d
of Led A% Y4 A Meand chgh 2o Fa}g

3
A

Mean¢ = (RDij+ RCi) /2

o1714 RD& &AbFioll4l 4%/ tastgEs =a
choo] A AE 7 Aol & ordination 4 o] 7]
A5 2 o &3 9 ordination £ 4 & polar,
principal component analysis, reciprocal averaging
o W& o] &3¢ =, polart Bray & Curtise] 3}
Mo, principal component analysis: variance
—covariance matrix¢} correlation coefficient matrix
+ ol &3 reciprocal averagingo- Hill'v¢]
& ol gk, ol mE Mo & g e
HEREEF SR ol 41 A1 4h3) Plant data analysis package
(PDAP) ¢} SAS Packaged o] £3lg 3w, IBM-PCsl

o

il VAX780% AMg-3lgich.

R EE

1. |i& ¥ L3t

FRERE BllgREeld 248 72~'851 7% 14
7r BEER e W Egkel 2sind £FEHEEL 12.8C4l
d Zl42tast £49 2 EBHRE mEa] B zalx
400~600m2} = 360~570me] #o]7b 9lek. &19km 100
m g ahol uhel 0.55C 257t el o] 2295
HEahd & m2AAY Aol 2L 9.7~10.8CY o
A2 A RARER S BEMERREC) Sotul, Bl
HESE TR iRt MRS Aoyt o
B 4 o= Ao o FREARS 1, 296mmE S8
vhel g Ael 1,000~1, 200mm¥ o} Bt 5ol £ 5o,

Altitude Soll ,
Site(Vegetational community) Aspects ) Humus  Moisture
(m) Depth pH )
(%) (%)
1 (Quercus aliena) NE 610 deep 5.16 14.88 23.69
2 {Q. aliena-Carpinus cordala) N 600 deep 5.10 11.84 22.22
3 {(Pinus densiflora—Quercus) SE 520 deep 4.58 13.64 19.13
4 (P. densiflora) S 530 medium 4.91 7.71 13.06
5 (P. densiflora) SW 520 medium 4.96 7.55 10.46
6 (P. densiflora) NwW 490 shallow 5.00 6.34 10.38
7 {(P. densiflora) NE 440 deep 4.88 8.41 12.57
8 (P. densiflora) NE 460 medium 4.98 6.38 13.68
9 (P. densiflora) SW 410 shallow 4.85 8.43 10.19
10 (P. densiflora) S 400 shallow  4.81 5.92 9.81
11 (P. densiflova) NE 400 deep 4.80 9.16 14.27
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Table 2. Importance values of woody species in the

Hongru valley forest.

Species RD RC RF v
Pinus koraiensis 0.30 0.47 1.63 0.80
Pinus densiflova 42.99 79.05 4.07 42.70
Betula schmidtii 0.30 0.02 2.03 0.7
Carpinus laxiflora 2.47 0.30 3.66 2.21
Corylus siebolidana 0.539 0.04 2.02 0.89
Quercus acutissima 0.30 0.05 1.22 0.52
Quercus variabilts 3.11 2.26 3.66 3.01
Quercus aliena 3.21 9.58 4.07 5.62
Quercus mongolica 2.07 (.45 2.8% 1.79
Quercus servata 0.94 0.08 2.4 1.15
Lindera obtusiloba 2.12 0.09 3.66 1.96
Malus sieboldii 0.05 0.00 0.41 0.15
Sorbus alnifolia 06.59 0.23 2.85 1.22
Prunus sargentii 0.40 0.01 2.44 0.9
Lespedeza maximowiczii 1.48 0.03 2.44 1.32
Lespedeza bicolor 0.84 0.03 2.85 1.24
Rhus japonica 0.74 0.87 1.22 0.94
Rhus trichocarpa 3.25 0.21 4.07 2.51
Rhus verniciflua 2.42 0.17 2.03 1.54
FEuonymus oxyphyllus 0.30 0.03 1.22 0.52
Euonymus sieboldianus 0.05 0.00 0.41 0.15
Acer palmatum 2.91 0.46 2.44 1.94
Stewartia koreana 1.24 0.15 2.44 1.28
Cornus controversa 0.59 0.11 2.03 0.91
Rhododendron mucronulatum 3.95 0.10 2.8% 2.30
Rhododendron schlippenbachii 2.22 0.06 2.03 1.4
Symplocos chinensis for. pilosa 1.19 0.04 3.25 1.49
Styrax obassia 1.83 0.37 3.66 1.95
Fraxinus rhynchophylla 0.64 0.21 2.03 0.9
Fraxinus sieboldiana 3.61 0.12 2.8 2.19
Callicarpa japonica 0.89 0.05 1.63 0.86
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Table 3. Importance value of Pinus densiflora and Quercus spp. for each site.
Community Site Pinus densiflora Quercus spp.
No. No. Upper Middle Lower Mean Upper Middle Lower Mean
1 10 91.05 67.09 47.50 75.80 0 6.83 11.88 4.26
8 100.00 55.96 29.97 73.65 0 9.14 10.01 4.71
9 100.00 50.10 5.96 67.69 0 5.86 16.26 4.66
6 100.00 32.54 16.37 63.57 0 12.26 8.89 5.54
2 11 100.00 0 0.80 50.13 0 9.49 1.61 3.43
7 93.48 0 0 46.74 0 7.56 5.55 3.61
3 5 59.20 39.18 0.65 42.77 21.37 19.04 8.28 15.09
4 45.40 42.66 0.51 37.00 20.67 16.91 8.60 17.41
4 3 38.15 0 0 19.07 58.00 20.66 4.23 39.92
1 6.49 0 0 3.24 50.66 1.30 2.06 26.11
2 0 0 0 0 71.46 21.87 4.34 43.74
ZHow Hog4E wWysls Hold oAE 4 Qo). AEERBE Ol Sl ot ghs o] bt A el
23 2% £UFMIVE $484(X), FurFo & the AYA o ks
< PSS (Y) 2 3l wo mEERMERE 29 Aol ZUFFael X EEY # 529 Y=} Fot
of. HEEE(n) S —0.8782 4 1% HE FEHKC Aol AlFe] AF el ST 4 4 o, 257t
ol Aslo] AUFEMIVe F7He AF59] 33 &9 2832 gv =AM E $2 5710151322 S 4
FALE & & ok FEERL Y=75.2679-2.9824 of ol +F oz Fabsio] Jolrh. EoE AT H At
X +0.0319X%0] 2 HEEFE(R) 7} 0.909) w2 #E FFMIVel SiEpreRiie] ARE S LodFct. 27T MIV
vetwct ol HEHE (H), HEEJ 2l 44 Bl Aol
2) ﬁE%%‘r& Blol alAsio] dA=lo] £t FMIVZAe oiel Feol
AT EARERHE 349 Z2od AUTMIV RIS 4 4 A Fod=(Y)e £dFMIV
EAloll ahet Zabrg o el 4pFMIVAE 2 Table 4. Values of various diversity indices of
el meh S4B (species diversity [ H)= 37} woody species for each site.
staleh. oA AUFFEYE 4vhve BAAEeR Site No. H’(Shannon) J'(evenness) D({dominance) H'max
o 259 48E oAsd Fo] whaydd F271 10 0.5704 0.3861 0.6139  1.4771
Pod4-S-0] o] 5 o] ElFFaLo] 2k3ls]a} o] LR 8 0.9263 0.6211 (.3789 1.4914
. ‘ 9 1.0844 0.6724 0.3276 1.6128
Holrl wFolvt. &ul A2 E ZAFIESG F 6 0.9925 0.6594 0.3406  1.5051
chobs 7l b4t MBS A Ao 7} A= o] & 11 1.3663 0.8002 0.1998  1.7076
7 1.1812 0.7713 0.2287  1.5315
5 1.3845 0.8326 0.1674  1.6628
4 1.0750 0.6907 0.3093 1.5563
3 1.3328 0.8436 0.1564 1.5798
1 1.3687 0.8279 0.1721 1.6532
Y =75.2679—2.9824X +0.0319X* 2 1.3208 0.8487 0.1513  1.5563
sol {(R<=0.90)
e Table 5. Correlation of various diversity indices of
é woody species.
[7)
g Pinus  Quercus® H’ b D
L ® Quercus  —.880°"
5 H —.729* 518
kS ¢ —.761** .578 .984**
= D .T61°* - .578 —.984** —1.000
S H'max —.483 .290 483 0.456 - .456

MIV of P. densiflora{%)
Fig. 2. Regression curve of MIV of Pinus densiflora
and Quercus spp.

L MIV of Pinus densiflora
z MIV of Quercus Spp

** significant at 1% level
« significant at 5% level
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Table 6. Similarity index betweem vegetational

communities.

site 1 2 3 4 5 6 7 8 9 10
2 58.79
3 37.13 3¢.76
1 19.96 13.43 48.75
5 23.30 15.93 51.09 66.26
5
f
3

14.45 €.22 41.54 54.61 62.91

15.53 8.52 46.61 55.07 67.41 71.19

10.91 5.74 34.81 52.72 59.64 77.38 60.87

9 12.06 7.46 31.78 50.34 58.93 75.04 58.77 80.35

10 7.79 2.96 31.96 49.34 54.71 72.54 53.78 85.57 80.42

11 17.72 10.71 37.61 55.12 61.85 65.03 65.67 65.72 67.51 59.82
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Table 7. Correlation tables for species with mean values.

79

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

21 -

PR ot

. . . . . . . . .

Second Axis

* 2—tailed signif. :
1 Pinus densiflora

2 Pinus koraiensis

3 Quercus aliena

4 Quercus variabilis

5 Quercus serrala

6 Fraxinus sieboldiana
7 Fraxinus sieboldiana
‘r

, t

5%. ——,
8 Cornus controversa
9 Styrax obassia

10 Callicarpa japonica
11 Carpinus laxiflora
12 Betula schmidtii
13 Stewartia koreana
14 Prunus sargentii

S

20 Rhus verniciflua

1% level
15 Malus sieboldii
16 Sorbus alnifolia
17 Euonymus oxyphyllus

22 Lindera obtusiloba
23 Weigela subsessilis

18 Coryius siebolidana
19 Rhus trichocarpa

25 Lespedeza bicolor

21 Acer palmatum

24 Lespedeza maximowiczii

26 Rhododendron mucronulatum
27 Rhododendron schlippenbachii

e
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Fig. 3. PCA, PO and RA ordination of 11 sites.
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Table 8. Ratings of representing ranges of
environmental variables,
. Moisture
Class pH Humus(%) ,
(%)
1 > 4.80 > 6.36 >10.27
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Fig. 4. Distribution of environmental factors on RA ordination.
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Table 9. Correlation coefficient between 3 environmental variables and the stand scores axis 1 and axis 2.

Stand scores of axis 1

Stand scores of axis 2

c&s—

cen— non-- cen— c&s- non-—
RA PO RA PO }
PCA PCA PCA PCA PCA PCA
pH L805**  L707*t LT67TFT 849%*  T41**  — 051 .297 —.303  —.279  .807**
Humus .804™*  .696** 867"  .782**  .857**  —.318 .244 .089 090 854"
Mcisture .921**  .891**  .923**  .908**  .902** —.150 209 —.093 —~.070  .941**
** significant at 1% level
* significant at 5% level
- TREE F 95 SUB-TREE
! *32
4.8 .3
*9 o3l 023 029
oll *15 *28 ®2]
®l 27
P 0.4 . .16 ol13
;:'1 .7 28 30 24
gk L .34.33 ®?20
g 2 *10
sl
*17
o6
®13 22
ad ! ] PYi) ]
First Axis
Fig. 5. RA ordination of woody species based on 11 sites.
1 Pinus densifiora 8 Cornus controversa 15 Malus sieboldii 22 Lindera obtusiloba
2 Pinus koraiensis 9 Styrax obassia 16 Sorbus alnifolia 23 Weigela subsessilis
3 Quercus aliena 10 Callicarpa japonica 17 Euonvmus oxyphyllus 24 Lespedeza maximowiczii
4 Quercus variabilis 11 Carpinus laxiflora 18 Cowyius siebolidana 25 Lespedeza bicolor
5 Quercus servata 12 Betula schmidtii 19 Rhus trichocarpa 26 Rhododendron mucronulatum
6 Fraxinus rhynchophylla 13 Stewartia koveana 20 Rhus verniciflua 27 Rhododendron schlippenbachii
7 Fraxinus sieboldiana 14 Prunus sargentii 21 Acer palmatum

Table 10. Succession trends of vegetational comm-

unities in the Hongru valley.

Tree Sub-tree

| Pinus densiflora | | Lespedeza cyriobotrva
J

Quercus serrvata Rhus trichocarpa

Q. accutissima R. japonica
Q. mongolia Rhododendron schlippenbachii
Q. variabilis

Distylium  racemosum
Q. aliena Fraxinus sieboldiana
Carpinus laxiflora Lindera obtusiloba

Fuonymus sieboldianus
Symploces chinensis for. pilosa
Corvlus sieboldiana

Euonymus oxyphylius
Weigela subsessilis

Callicarpa japonica
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