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The Structure of Plant Community in Kwangnung Forest( [ )!
— Analysis on the Forest Community of Soribong Area by the
Classification and Ordination Techniques—
Kyong Jae Lee?, Jae Chang Jo’, Bong Su Lee' and Do Suck Lee*

L

JebE FA A AR HWEEBETWE Hsled 46704 2AA RZARG 10x10m HHE 574
dodayE AdAstT AdzALE Al Alste] ol & zhgel thste] TWINSPANG] &3 classificationybs]
# 3% 9] ordination (PO, PC DCAY whd & =1 238k9dc}. Classificationel o} shed 7} ahu} - 4of
I L S i o vk A L R B R B e B S A e R e R i L= ek
<)

- 4702} groupe & 24 7b Feixlelch, Ordinationell 93t ZAMR]E Mol &= DCA?} 7bab & A o)

o
=N
e
ee}

o

%owi 4709 groupe R Felslalct. Fol digk £ P ¥ FAs RS BA L A

A=A AYE, AT, 2 dofub R, bbb %%‘—-HM% %%4%91 F

olola, & T'é o EARES AR, A *“*Hl e e U e e

AL E ol B ol Frololch, IBFEIRIF S ordination® el ofsbwl A utFEF Yo A R ebebR A

L2 BFEE BUUE, T“r"\%%‘a&. dAsgy, A ‘é"hﬂ%% FEe mokdEEol Fasteinler. 4

o v, AR, Al RS ARG, FE s Abol @ nicheoll EAgtol vhebylct
ABSTRACT

To investigate the structure of the plant community of Soribong area in Kwangnung forest, forty-six
plots were set up by the clumped sampling method. The classification by TWINSPAN and four kinds of
rultivariate ordination(PQO, PCA, RA, DCA) were applied to the study area in order to classify them
irto several groups based on woody plants and environmental variables. The classification had been
successfully overlayed on an ordination of the same data using DCA. The plots can be classified into four
g-oups by TWINSPAN and DCA. The successional trends of tree species by both techniques seem to be
from Pinus densiflora through Quercus mongolica, Q. serrata, Q. aliena, Carpinns laxiflora,  Sorbus
alnifolia to C. cordata, Fraxinus rhyachophylle,  Cornus controversa in the canopy layer, and from
Khododendron mucvonudatum, Rhws trichocarpa, Lespedeza cvrtobotrva, Weigela subsessilis through  Convlus
sicboldiana, Lindera obtusiloba to Slaphviea bwmalda, Callicarpa  japonica, Lonicera  maackii in  the

uiderstory layver. As a result of the analysis for the relationship between the stand scores of DCA and
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environmental variables, they had a tendancy to increase significantly from the P. densiflore community

to C. cordata community that was soil pH and the amount of humus, total nitrogen and exchangeable

cations,

Kov words o vegetation structure . TWINSPAN |, ordination

B B

B EL d7dacle] Aold el 2 Fz7}
srebaje) Fzol FAduiwye oAz gyl
Hat gyl HwE e 2k (Gauch,
1982 ; Austin & Greig-Smith, 1968). Al &F3
TE2E 4 BE REHETAT ZEsle] o] Feod 7
ol g olfdt alAES FAlol sy a4
Hitated, 22 HREHY W

1 it
22 o] a2 He wAds #sket

tfZ Al AekHal  fEHoS  ordination,
classification, gradient analysis%eo] 9t}

Ordination& ZALFu 25 &2 F7lo] T ¥
T ez fAbeE 2ARFV Fo] adAsez
215t & RAEN £2vh "Hcoh(Gauch, 1982).
Classification& F4bgt 4L zte ZAl7E 2
g8l vl o2 ordination ¥ A s w@ ol
o 2 o]l&xc}(Gauch, 1982). Ordination ¥} .&
SelbebllAE b 5%(1982), Kb F(1985),
ol &(1987)., ZFE (1987, 1989:°] polar
ordination (PO}, principal component analysis
1PCAY,
correspondence analysis(DCA) 2] 71¥& ol &3}
of A7z Badsielr). Classificationo] 2] g+
AEFAT2EAL ol o4 A2 GatEol
o]l 4= el o1} (Daniels, 1978 ; Hill 1979b ;
1982 . & Kershaw,
1987), oA #of %(1987)o 28 HEo
2 Axslgld,

FEY Wk AR AT #1460 7) BB
o Aglez AAHslo] 50037 HEHo ghow,
1911dolE Adeos Asiedn sute]d 22
AdAE g AHaloz A gk E 4
L PHEZE93D o el M-I
¥usEded 1063 3564 624F 25HFow
Yok o] F 1984 UdAH A e £
19393 B b 246% 0] F7HHAES 2astaEd,
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successional trend .
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Fig. 1. Location of the study area in Kwangnung
forest.
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Bod g4xE 22 Hilla979b), Gauchi1982)
o] abwjol uwbel Febeick Classification Hill
11979b1 9] TWINSPANol o] ated #H abshgd 3,
ordination

+42 4 S 4184wk POipolar
= & Curtis(1957), PCA
component analysisis= Gauch(1977:,
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ordination'+ Brav
iprincipal

RAreciprocal  averaging) ¢+

correspondence analvsis) = Hill(1973, 1979a: 2
g ol g olge] wE E AL G843

o &k 3

374 Jefd Aol 4 sAwbgl plant data

analysis package (PDAPY2} SAS package$-

Zaloew ol&seln, HEEE=  IBM-PCst
VAX/780& ~b8-8t9irt,
BR U EE
1. BREH R
R ARERESEA Y =248 221 7H(1962-1983
o HE 1 Adalge] oetw odHFTIL 11.367C.

ol 7h7h-ek 1395 5mmE 4 {F(1985) o] P& Ak
FhY el oSl AR Ekke] el £

Mclntosh(1951)9) ol whel @Eff(mpor % dolubF, TP, aFuy, 4ol
tance value, [V)5 Ab&sloicl. BEHEMS ML ol Bhige R 2EY 4 o= Aol
& species  diversity | HY,  ¥94EFE (evenness ! Table 18 7+ zx}z9] olabx |52 el
I, # 4B (dominance | D), HoAR %15 (max- HAoz 449 F4 A, B,C DE classificationol
imum of species diversity ; H'max of 23l A R WS Aes seluh, £ mala)is alut
FAstaion Pieloul977) 9 e ol &3l 200-520moll 12kl 4670 ZAFAF 3570 ZApw
w g Whittakeri1956) 2] 4-4& o|&3lof HLLE b Fapudol #eldla ol HA LB slids
$egr similarity index) % 3l oo #HFFaAALe 27k 1Tmuael, 30-40cmi
i3: Classification % Ordination 5r4f A EEe] 2E ol2n), HmATEMSY HFsT
Azl g Zoff 4] classification % ordinationsi = oAl E 6-8moldlth. 500mitt ZEslE 4E
Table 1. Description of the physical features and the stratum of each plot.
Community A
Plot Number 39 41 21 24 4‘5 43 38 40 18 19 20 37 16
Altitude (m) 440 400 335 420 360 330 450 420 255 260 305 440 230
Aspect SE  SW SE NW E NE NE NE SE SE SE NW XNE
Slope () 15 15 30 35 20 35 40 40 3¢ 20 20 45 15
Height of tree layer(m) 21 7 12 13 20 18 22 20 23 25 17 15 18
Mean DBH of tree layer (cm) 30 8 10 30 35 35 30 27 50 35 25 25 35
Cover of tree layer(%) 70 80 90 80 70 80 80 70 50 80 80 70 80
Height of subtree layer{m) 6 4 5 4 5 10 4 6 8 8 10 4 8
Cover of subtree layer(%) 60 40 50 50 20 30 40 30 100 60 60 60 50
Height of shrub laver(m) 25 2.5 25 2 25 25 25 25 2 2 2 2.5 2
Cover of shrub layer(%) 50 30 40 50 30 60 50 60 40 60 40 50 80
Number of species 22 19 8 14 12 10 14 13 16 17 15 16 12
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Table 1. Continued.
Community B
Plot Number 25 32 4 29 35 11 30 34 1 6 7
Altitude:m) 420 480 220 480 370 240 500 400 260 240 240
Aspect NE NE NE NE NE N NW NE NE N N
Slope: ) 30 20 10 30 15 10 30 15 10 10 20
Height of tree laver(m) 16 12 20 13 20 20 13 20 20 17 16
Mean DBH of tree layver{cm’ 30 40 30 20 40 30 20 35 30 30 40
Cover of tree layer(%) 80 80 90 80 80 80 70 80 90 90 80
Height of subtree layer(m) 5 8 8 7 10 8 7 10 8 8 8
Cover of subtree laver(%) 60 60 60 60 60 40 60 60 70 60 60
Height of shrub layer;m) 2.5 2 2 2 2 2 2 2 2 2 2
Cover of shrub laver(%) 30 40 60 40 0 30 40 40 80 40 40
Number of species 16 18 20 18 23 19 15 23 22 16 24
Community C
Plot Number 15 17 26 44 14 28 36 45 46 22 33 27 31
Altitude tm} 205 240 390 250 240 460 330 260 250 360 440 440 520
Aspect NE SW NE SE NE NE NE SE NE SE NE NE N
Slope: 15 20 45 15 5 10 10 15 15 30 20 40 30
Height of tree layer(m) 17 18 23 20 20 8 20 20 20 26 15 16 12
Mean DBH of tree layer (cm) 35 35 40 45 40 10 40 30 35 55 35 40 25
Cover of tree laver(% 80 80 80 80 80 90 80 30 80 70 80 60 80
Height of subtree layer (m) 7 8 6 6 8 5 8 8 8 4 8 3 8
Cover of subtree layer(%) 40 40 50 40 60 60 60 70 60 40 60 60 60
Height of shrub laver(m) 2 25 2 2 2 2 2 2 2 2 2 2.5 2
Cover of shrub layer (%) 80 80 40 50 40 50 40 40 40 40 40 40 40
Number of species 15 14 16 17 16 16 20 17 20 12 18 10 24
Community D
Plot Number 3 23 2 5 10 8 9 12 13
Altitude (m) 200 380 240 220 220 250 260 240 240
Aspect NE NE NE NE N N N N N
Slopet™ 10 20 10 10 10 15 15 5 10
Height of tree layer(m) 20 25 18 20 20 18 20 20 20
Mean DBH of tree layericm) 40 40 40 30 30 30 30 30 25
Cover of tree layver(%) 90 60 90 90 80 80 80 80 80
Height of tree laverim) 8 6 3 8 8 8 8 8 8
Cover of subtree laver(%) 60 70 60 60 40 60 60 10 40
Height of shrub laverim) 2 2 2 2 2 2 2 2 2
Cover of shrub laver:%) 60 30 60 60 40 40 40 30 30
Number of species 20 14 22 27 27 19 19 25 21
22 52A ol cation #42] A3 divisionol 4= 8712 FAo
2 HeEE Aol ¥ Eolut(Hukusima &
2. IREMH | classification 5! ordination 44 Kershaw, 1987 .# o %, 1987:°] o =,
467)  Z A}zl thsled TWINSPANe] o3t 1989), & ZAbAlelM = Fa9]l Hoivbfet 7hx
classification #4-g¢ 4 &gk 7ie] Figure 20t} gtehpfo] -7 £ ZAA 7} gir] o Fo
A divisionol] 4= d g &3 27 ZARA 2ke] Eel7h 449 groupe Zub vpElul

groupe 2 2|l »41 divisionOl]Ai% 4

A groupe @ K 5]045}

UF7AH, By Hojufi-72ta =
T ZAuE- Aol e §3, Dy o
xiabul-slab Bewalololoh oldbd o g classifi

o2 gadEcr 7 2AAE classificationel] 2
dlo Folml ez widdn 4 FRow =
A8k 7lo] Table 2¢0)c}. Z4 Ax: 1270¢] 2}z
7hoEgtse A zabalel] Wl s w9 do
vhe-el Vel HF A v mgabdel 7zt 385, 28.
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Fig. 2. Dendrogram of TWINSPAN stand classification of forty-six plots of Soribong area in
Kwangnung forest.

Table 2. Importance value of each plot for classified type by TWINSPAN.

Community A

Plot Number 39 41 21 24 42 43 38 40 18 19 20 37 16
Pinus densiflora 3.7 4.6

P . koraiensis 0.5 4.8 53 08 66 0.9

Quercus aliena 6.6 7.8 57 128 17.2 16.2 31.7 31.7 38.2 48.2 33.3 27.2 G52.8
Q. mongolica 11.3 19.3 50.0 3.8 7.5 8.9 28.3 6.8 1.1 5.8 21.8

Q. serrata 13.8 2.7 1.3 5.7 3.1 177 1.4 8.2 3.7 6.6 12.8
Q. variabilis 26.1 226 2.1 11.6 3.3 5.5

Q. acutissima 10.0

Carpinus laxiflora 11.4 15.4 31.9 56.3 53.6 51.5 13.4 20.6 35.2 12.5 32.8 151 27.1
Z. cordata 1. 1.8 0.8 7.8 4.0 1.6 10.8
Cornus controversa 0.7 0.6 0.8

Acer pseudo-sieboldianum 2.6 1.6 3.4 1.2 0.4 1.2 0.9 1.1

A, mono 0.8

Styrax obassia 4.1 0.6 1.1 0.8 2.8 2.1 1.8 1.4 56 4.2 0.9
S. Jjaponica 0.7 1.1 1.0 2.0 1.0

Sorbus alnifolia 3.6 1.2 3.0 3.5 0.4 1.1 1.9 0.9
Cornus kousa 2.4 1.1 2.0 0.6 0.8 50 07 1.6
Community B

Plot Number 25 32 4 29 35 11 30 34 1 6 7

Pinus densiflora 23.2 235 3.2 19.7 3.2 2.5 13.6 16.7

P . koraiensis 3.4 3.6 0.4 0.8 5.8 13.7 11.2

Quercus aliena 10.7 7.6 6.9 10.1 21.8 157 11.2 20.3 35.4 13.7

Q. mongolica 22.9 8.9 29.3 17.9 12.3 5.7 14.2 6.6

Q. serrata 14.3 3.8 2.2 10,6 10.1 1.8 1.8

Q. variabilis

Q. acutissima

Carpinus laxiflora 25.3 17.3 30.9 26.8 7.4 33.5 31.2 44.9 18.8 20.0 20.2

C. cordata 0.9 11.3 3.2 0.4 7.0 1.8 5.2 0.

Cornus controversa 2.3 1.2 07 0.8

Acer pseudo-sieboldianum 0.7 3.2 52 34 53 26 29 20 68 39 2.4

A. mono 1.6

Styrax obassia 8.2 5.3 1.6 6.0 3.9 3.1 2.2 3.8 0.7 2.0 1.4

S. Jjaponica 1.6 0.6 0.4 09 04 23 0.4

Sorbus alnifolia 1.2 0.5 3.9 1.2 1.3 5.7 0.7 0.5 2.1 1.6 3.4

Cornus kousa 2.7 2.1 1.5 2.2 1.0 2.0 33 25 2.2 0.7
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Table 2. Continued.
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Community C

Plot Number 15 17 26 44 14 28 36 45 46 22 33 27 31
Pinus densiflora 3.2 2.8
P koraiensis

Quercus aliena 35.8 436 428 7.9 55 14.6 9.9 20.8 158 41.6 2.7 19.4

. mongolica 6.7 6.0 26.7 14.0 6.6 7.6 4.2 24.0 41.8
& . serrata 3.7 2.9 29.3 8.8 3.1

. variabilis 2.7
Q. aculissima

Carpinus laxiflora 22.3 32.3 3.7 10.5 21.0 264 17.5 24.2 15.6 3.9 425 1.1 5.6
C . cordata 10.0 4.4 16.5 16.9 32.2 6.5 8.5 149 13.1 22.0 6.5 27.8 4.2
Cornus controversa 8.8 2.8 3.2 4.8 1.8

Acer pseido-sieboldianum 20 1.8 32 43 30 52 62 38 27 70 1.2 59
A. mono 2.9 10.1 2.5 0.4 1.0 3.9 3.1
Styrax obassia 2.8 1.8 2.5 1.6 3.7 9.6 3.1 6.3 12.6 2.4 7.9 4.9
S. japonica 3.7 1.9 20 25 1.5 0.5 0.9
Sorbus alnifolia 0.7 1.8 1.0 3.0 1.0 2.4 3.0 1.4 1.4 4.1
Cornus kousa 1.9 20 2.0 2.4 4.2 26 1.2 2.7 6.4 4.3 2.9
Community D

Plot Number 3 23 2 5 10 8 9 12 13

Pinus densiflora 4.9

F . koraiensis

Queercus aliena 24.7 45.6 17.9 14.7 14.7 2.9 240 0.6

Q. mongolica 4.3 3.7

Q. serrala 32.9 5.0

Q. variabilis

Q. acutissima

Carpinus laxiflora 1.5 6 6.5 8.9 4.8 7.4 1.7 5.3 37.9

C . cordata 200 22.0 22.3 270 6.3 29.2 20.6 31.3 13.9

Cornus controversa 2.4 10.1 7.2 35 34 7.2 338 178 6.6

Acer pseudo-sieboldianum 81 1.4 41 49 2.2 0.7 21 2.0

A, mone 0.5 0.4 6.8 3.5

Stvrax obassia 5.1 8.4 36 105 17.2 39 1.5 3.3

S, Jjaponica 2.7 6.3 2.1 1.1 2.3

Sorbus alnifolia 1.8 1.1 1.9 2.3 47 84 06 0.4 9.0

Cornus kousa 6.5 1.1 4.4 27 2.8 37 3.1 2.9

2%, mEstEel 4z 7.2, 31.8%2 4 AHAAF AEAw= 47 14.7, 12.6% 24 F5F9 Ao
Ae 2T 21.7%, AMolubF 24.7%°l vl 5z shod gy S-S HE VA 8
E3] ZAFR| 24,42, 432 AMojuF HFE Ve 50% 7%eled A Srt mEd o 19.7%,
E g3 glol $AAS AFEx et TAH B AAHF A= 10.9% Zdped dor Hxjubshy
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Table 3. Values of various diversity of each community for classified type by TWINSPAN,

" . Species ” Evenness Dominance
Community diversity (H") H' ) (D)
A 0.9886 1.4314 0.6907 0.3093
B 1.1550 1.5441 0.7480 0.2520
c 1.1221 1.5911 0.7053 0.2947
D 1.2339 1.6721 0.7499 0.2501
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Fig. 5. Dendrogram of TWINSPAN spcies classification of thirty-two woody

Kwangnung forest.
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Fig. 6. Species ordination on the first two axes, using DCA.

1. Pinus densiflora 11. Cornus kousa 21. Rhus trichocarpa

2. P. koraiensis 12. Acer pseudo-sieboldianum 22. Convlus sieboldiana

3. Quercus mongolica 13. A. mono 23. Lindera obtusiloba

4. Q. rvariabilis 14. C. cordata 24, Symplocos chinensis for | pilosa
5. Carpinus laxiflora 15. Fraxinus mandshurica 25. Weigela subsessilis

6. Q. serrata 16. F. rhynchophyila 26. Euwonymus sieboldianus

7. Q. c¢liena 17. C. controversa 27. L. enthrocarpa

8. Prous sargentii 18. Rhododendron yedoense var. poukhanense 28. Staphylea bumalda

9. Stwax obassia 19. R. mucronulatum 29. Callicarpa japonica

10. Sorbus alnifolia 20. Lespedeza cyrtobotrva

Table 4. Successional trends of the major species

Canopy laver Understory & shrub layer

Table 5. Correlation among the major species of
immportant value,

Rhododendron mucronulatum
Rhus trichocarpa

Lespedeza cyrtobotrya
Weigela subsessilis

Pinus dencsiflora

CQuercus mongolica
Q. serrata
Q. aliena
Carpinus laxiflora Corylus sieboldiana

Sorbus alnifolia Lindera obtusiloba

Carpinus cordata Staphylea bumalda
Froxinus rhynchophyila  Callicarpa japonice
Cornus controversa Lonicera maackii
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or
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Table 5+ 3 % Faxol A HHEmME
& A4 Aolrh AAteFe HojuFobe

DFUE, AARE, A3iEe oz

.

32 s

¥
oA

Cc Cl Qa Lo Sa Ap Coc So
Cl -—
Qa -
Lo . .
Sa , . <+ 4
Ap . . -
Coc . . . . . —
So . _ . . . -
Sj ++ B . . . . . 4+
! 2-tailed signifi. . —, + 5%, ——,++ 1%
2 Cc: Carpinus cordata Cl. C. laxiflora Qa .

Quercus aliena Lo . Lindera obtusiloba Sa . Sor
bus  alnifolia  Ap . Acer  pseudo-sieboldianum
Coc : Cornus controversa So . Styrax obassia Sj:
S. japonica
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. B . SR ] =T Table 8. Correlation between environmental vari-
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¥ 418 7Zio] Figure 7o|c}, FaEAN A g4 1} 1st Axis  2nd Axis

EgAE MYt Aol H 228%og 24 Soil pH 280% 18

2 = susageld AR EFYoE Ba Hun‘usv 6417 331
: o Total nitrogen .792** 273

£ REoEE °oki3}°47é% o 4 qlalct. Available phosphate -.234 104

O-dination A2 22 873 Fulol] ok ALY Exchangeable potassium 424 3167

5 e AHolzmg (_Bernard et, al,, 1983 &+ Pixchangeable sodium 146 S

o DCAS .. N Exchangeable calcium 653" 3597

Zx. AR L3t L ~

1 ok o Al 1,2%9| scoreste| A Exchangeable magnesium 633" .305*

Table 83+ 7to] t3l9ich. DCAS A 1% £ Altitude - .452** - 113

oA 2 AdE 4 F ok DCAY - |-tailed signifi. ; —, — 5%, ——.~~ 1%

Table 6. Soil characteristics of each community for classified tvpe by TWINSPAN.

<. Total Available - ~ Exchangeable cations(m._e, 100g)

Community Soil H/\;I;HUS mtrogen ph OSDh te C.E.C. g 5
pH (%) (%) {(ppm)  im.e./1008) K- Na- Ca* Mg
A 5.13 5.49 0.22 64.35 14.59 0.33 0.32 0.46 0.19
B 4.97 5.23 0.17 57.74 13.26 0.35 0.35 0.58 0.20
Mean 5.06 5.37 0.20 61.32 13.98 0.34 0.33 0.52 0.19
C 5.45 6.67 0.30 54.26 15.67 0.53 0.46 2.38 0.49
D 5.46 8.87 0.42 43.87 16.33 0.46 0.53 2.95 0.57
Mean 5.45 7.57 0.35 50.01 15.94 0.50 0.49 2.62 0.52

Table 7. Ratings of representing ranges of environmental variables.

. Total Available  Exchangeable Exchangeable Exchangeable Exchangeable
Qoi Humus . A . . ;
Soil pH (9 nitrogen phosphate potassium sodium calcicum magnesium
e (%) (ppm) im.e./100g) (m.e./100g) (m.e./100g) {m.e./100g}
>4.86 >4.43 >0.18 >51.64 »0.25 >0.34 >1.68 >0.31

4,87-5.27 4.44-6.36  0.19-0.29  51.65-86.18 0.26-0.39 0.35-0.44 1.69-3.20 0.32-0.57
5.28-558  6.37-8.29  0.30-0.3%  86.19-120.71  0.40-0.53 0.45-0.54 3.21-4.73 0.58-0.83
5.59-5.94  8.30-10.22 0.40-0.50 120.72-155.24  0.54-0.67 0.55-0.64 4.74-6.25 0.84-1.09
5.95> 10.23> 0.51> 155.25> 0.68> 0.65> 6.26> 1.1

[SITN SV S
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Fig. 7. Distribution of environmental variables on the first two axes of DECORANA stand ordination.
The ratings for range of environmental variabies should be referred to Table 7.

Table 9. Correlation among the major species of important value and environmental variables.

dSI'D:f;iS\ H'max Soil Humus Total Available Excaht?lgge Ex. Ex. ml;:;r.le
1) ) . - . . ol
(H pH nitrogen phosphate potassium sodium calcium sium
Pd - —

Ce + - - - - - -+ + -+
Cl - - - - —— — - -—
Qa -

Qm ~ - - - - - -
Lo - - - -- + + + 4
Ap - + -

Coc - e - + + + + - -+
So -~ - - +

S] — — — I

Ca - - - - -+ - —+ 4 + +
1. 1-taied signifi. . —, — 5%, ——,—— 1%

2. Pd: Pinus densitlora, Cc . Carpinus cordata, Cl . C . laxiflora, Qa . Quercus aliena, Qm . Q. mongolica, Lo .

Lindera obtusiloba, Ap : Acer psendo-sieboldianum, Coc © Cornus controversa, So : Stvrax obassia. Sj : Stvrax

Japonica, Ca . Callicarpa japonica
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