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An Analysis of Vegetation Structure and
Vegetation-Environment Relationships with DCCA in the
Valley Part of Kyeryongsan National Park’
Young-Soon Park’, Ho-Kyung Song’*, Sun Yee' and Mi-Jeong Lee’
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ABSTRACT

The objective of this study was to analyze characters of the vegetation structure, vegetation-
environment relationships of Kyeryongsan forest community. Fifty plots were sampled in the valley
forest of Donghaksa, Gabsa, Sanghasinri and Shinwonsa regions in Kyeryongsan. Field survey was
carried out in August of 1999 to examine a vegetation type and measure a diameter. The classification
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by TWINSPAN, the DCCA ordination, and structure of stand were used to analyze data. The results
of this study are as follows :

1. With the classification by TWINSPAN, the community was categorized into four groups, such as
Carpinus laxiflora, Quercus variabilis-Quercus serrala, Zelkova serrata-Celtis jessoensis and Carpinus
cordata communities.

2. The dominant species in Carpinus laxiflora community were Carpinus laxiflora, Quercus variabilis,
Quercus serrata, Pinus densiflora and Styrax japomica. The dominant species in Quercus variabilis-
Quercus serrate community were Quercus variabilis, Quercus servata, Styrax japomica, Caslanea
crenata and Platycarya strobilacea. The dominant species in Zelkova serrata-Cellis jessoensis community
were Quercus serrata, Castanea crvenata, Lindeva evythvocarpa, Zelkova serrata and Styrax japomica.
The dominant species in Carpinus cordata community were Carpinus cordata, Carpinus laxiflora,
Sapium japonicum, Cornus controversa and Zelkova serrata.

3. The results of the correlation between Kyeryongsan valley forest community and environmental
factors by DCCA ordination method are as follows; The Carpinus laxiflora community was found in low
elevation and steep slope area. The Quercus variabilis-Quercus serrata community was found in low
elevation and lower slope area. The Zelkova serrata-Celtis jessoensis community was found in high
elevation and lower slope area. The Carpinus cordate community was found in high elevation and
midium slope area,
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ARAS 19689 AT A1645 2 o]
Level FREY F A2s2 AAHYw, M}
(Y 845m)E FAo® 2003509 AEEe] A
g o] %o gof glz 1591 N ZE AFe]

N B

>

Aol 4 £ T2} At FAIE AW
o AZHE S8, 719k Sl BE A

fr W3, il 5 ol #AARER At =
B¢ QA E FRs 2 ek, AFEe A2 AL
W Ao Adate OE FAE e,
ole¥t A& 7]FHal FA4H-E A3t ‘zonal
vegetation'ell ti-8-3te], 7| Fuct F2 RokzT|
o gk-g ol F7A-& veli= ‘azonal vegetation’
o]z} grch(Miiller-Dombois®} Ellenberg, 1974).

A2 UFE ol FE AHAIY AFHE A
FeaL 4] Wel §EAbAe] oo 20
ZF . &Fuc g, 23 EckeR ze] 43
Feg AlFRoe Ay AYAA ez o
3 A EY g Tl ASdte BEF
=23 AFAYe) 54 e, AFEe
olel & B4 QAR glste] cfokgh
E - Al Ee] MAstal it

AFolAEe XA &
A AP B2 $A 24E EFFEY JESE 5
o] AslElmg T wE A P 29
o]& ilepit}, duldow AFA FARLE
g Ad ol 2 Y uE o] R A Ae] W
33},

o}ﬂ

Aele] 9led, 1 WAL 6]1.148kmPEH A A
FAF7F 9.93%, Fd FFA, w4 A4
81.60%, 8.47%% #x1&ti Qlct,

F8 AFEE FH AFHF, A AFF,
A AZF, S8 ASF, 1eja 4alels
stale] ASH S 50 AFrE FHAE YA
At
Ao AL Al VAZE A48y Al
ol Aelwel] wWE AWESE Qsle] wdd

Fo} 2R FEst E3e AR, AR
2 g2 A4E A Feln d%eE IMF
FAle] FHEL o]Fo] QAR ASRT G
A7t Fabet, w3 AR AV F2 84
oz FAE Qla HArL F3te] del o]
= A3eE F§7E + de 2] v, o
gk 77} ZMwl AF7E F438 Fastes 5
& Holn &L Aoslui hFE AX
o 55, 1993).

AZAE chekgh B - Al Bo] Atz glgell
T BPEE REe wXAFAR AFEE
Aoz M=l ool AFRY 240 Alzts}

mLI |

P

B o] g



mEERES Q). 20014 6A 251

o}, 53] AZATHTIL AAFI A9} vz
Azt ZHFUL AAe] 73, A5 &
Aol Hhzdoe] FojAl oo} FAFLHe] FHL
it}

ABAre] A A # A7+ "5’*’—“1(1958)"’— A
zZte g gL =] RuxEe itlFHF 1965
1967, 1968; =wEA 5, 1979 °]—r’é-‘*} °] 2
1980; A1 A=k wbalS- 1982, WH5-3-, 1993; ’Sxé
71 5, 1998). 9] AHFA I Hol 2 Fulo)
1‘}?} AF(hEA B, 1983; £33, 1986, +357
7 A, 1985 AlAd=) o)A, 1984), DCCA
of &gt AlF4te] AFEA e AbwHA B
A(FE7, 1990a), AHHES A3t QA3
%, 1983) 5] sk, AFHHe T AFEe
| F-E(1967, 1968)8] FehAb AT 434
AEAT FEAL BERAT 2 P x4
A FAe] glo, ol AFI Abdol g zA}
Haeoln}, AFHINE oz A RaA
= o] AF $37Q2000)0] AFH - AL 4
A3 g oAt gl

B oA o]9} o] AHAHA WA =
53 ¢xE 2Ajste ASAITHITYY AT
o A& dotste] NARHA #HA3 =
FyjFd e yers vieEled Jxx 8 E Al
3l TWINSPAN % DCCA ordination
& ARE3Ele] Al AlAg BAEec)

EAL A EMUH

1. ZAKK|Q| JH&

Al Ak *E"a‘?‘ﬁ‘o‘ A BEHLE A,
ERL =4 F A= ddFA A l &
st g X]"—”l I TFAe A HEA
o A glen, AelHeze H4 36 18 02"

~36" 23°38", &7 127°11'60" ~127° 17" 86"l
#1218k o,

o] A2 2FH2 7IFHEAY 28 F
g H]’é/‘é £ A AHe g T 107 A
& 7128 12.8Celct, & e 1998
2, 070mmi HpgFE, 199449 853mm= 3
A7 vieblon 108738 AT Ard
1,389mme]ch(7]14A, 1989~1998). EF A B4
2 A ¥ F73 71 Eo] AF AgLerA vIF
9] el zm AA7E A Holct,

2. Al 9 QIX] & XA

Az 0 AlSE A3
19994 8Y ol AAIFd om, ZALF= F3AMA
oA 16704, FFAMAIFOlA 16704, AQGAHA S
A 8 &, FABATAAN 104 5 & 50148
AR dA st chFigure 1).

Wy tes 10mx20me] #7172 AF Fozg 2
A AAstz F1A4 3cm o)4e] £5E ate
2 & AR AAEgc)

A AP aclogE AR wke), AAL, W
38 FAskelar, whelE AR Abg-ste] 8709
W R FEIges, AAEE HAA, shtre
BEAE ol gt A s},

Hges

3. g R

Classification< Hill(1979)¢] TWINSPAN(two-
way indicator species analysis)-& ¢]&3lgl.en,
deotxl Ame 0%, 2%, 5%, 10%, 20% =2 5719
cut levelo] AMR-E|9ic), 2b FALF 4] 20% ©]4F
o] FRAE M T L 2ATY $HFoE
EaobeRa

4. ERX Y Otz #Y

AgAL AT AR BEAS 2o A gs)
A #4387 st F2A7% 3em o4 WE 2
Aol A @& A8 E o]-438te] Curtis®} McIntosh
(1951} wh ot whel %8 X](importance value)&
FEatdvh, =8 AT e & A o)
44-¢ el A X2 Shannon®] Frlgx
AH), HARFohd=MH max), #A=(J) 2
gla +AED)E AHE3s cHShannon® Weaver,
1963).

5. Ordination #4

Ordination #41& $18le] Al zAloA &
ARENE] 4 F9 AXNE RAFTEHRE A
=9} A 5o o]3le] 4+E8lg] 2w, ordination
¥ DCCA(detrended canonical correspondence
analysis)& AM&stgd.c ol (Hill# Gauch, 1980),
Ter Braak(1987)2] CANOCO program-% ©]-&3}

o ¥Ajsisich,

Ordination ¥4 A &3 E m 992, 34
v 2(7)F Abgstded, wele % - % -
B - F A -FE A e 87465

4-3-2-19 #22 $akstel ALgsiale},



252 SRR AR KA ko] #MiEe DCCAC A% A RESe] HMMGk 27

Figure 1. Topography and sample plots of Kyery-
ongsan,
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Figure 2. The path way of subdivision into group -
ings of forest communities in the valley
part of Kyeryongsan using TWINSPAN :

. Carpinus laxiflora community;

1 Quercus variabilis-Quercus serrata community;

: Zelkova serrata-Celtis jessoensis community;

: Carpinus covdata community,
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Table 1. Species diversity indices of four commu -
nities classified by TWINSPAN,

Community H' H'max D' J
Carpinus laxiflora o gcoe | 0908 0.1357 0.8643
community
Quercus variabilis -
Quercus serrata 1.0179 1.2127 0.1612 0.8388
community
Zelkova serrata -
Celtis jessoensis 11,0298 1.1510 0.1077 0.8923
community
Carpinus cordala | o611 1647 0.1221 0.8779
community
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Figure 3. Species sequence and importance value
curve of forest communities in the valley
part of Kyeryongsan.

: Carpinus laxiflora community;

: Quercus variabilis-Quercus serrata community;

: Zelkova serrata-Celtis jessoensis community;

: Carpinus cordata community .
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Table 2. Importance value of major tree species of the Kyeryongsan.

Community ) @ ©) @ Total
Species IV.*OR IV.*OR IV.*OR IV._"OR IV._*OR
Quercus serrata 30.12 3 34.75 2 26.91 1 7.80 14 28.69 1
Quercus variabilis 32.25 2 41.06 1 6.49 18 4,51 18 23.16 2
Styrax japonica 21.48 5 29.75 3 18.96 5 2162 3
Castanea crenata 14.69 7 20.48 4 23.09 2 8.35 12 18.80 4
Carpinus laxiflora 37.09 1 9.13 9 0.67 H#4 41.60 2 17.16 5
Lindera erythrocarpa 8.31 12 10.07 7 21.67 3 6.11 16 12.82 6
Sapium japonicum 12.98 8 8.01 10 13.81 8 16.24 4 12.51 7
Carpinus cordata 7.33 14 4.02 19 17.87 6 48.97 1 12.26 8
Pinus densiflora 21.68 4 16.10 6 11.87 9
Quercus mongolica 21.17 6 1.88 29 7.64 14 7.66 15 11.71 10
Zelkova serrata 2.98 20 9.99 8 20.48 4 15.40 6 11.19 11
Styrax obassia 12.39 9 5.00 16 10.96 9 1241 8 9.95 12
Acer pseudo
—sieboldianum var. 10.62 10 2.43 26 10.34 12 10.60 11 8.28 13
koreanum
Platycarva strobilacea 1.61 26 20.36 5 6.83 17 8.27 14

Prunus serrulata

9.30 11 6.87 12 7.13 15 124 7 8.15 15
var. spontanea

Fraxinus

hymchophylla 1.7 25 5.40 15 15.26 7 8.19 13 7.76 16
Euonymus oxyohylius 1.37 27 1.33 33 10.92 10 18.66 3 5.69 17
Cornus kousa 6.60 15 4.02 19 5.98 19 4.99 17 5.46 18
Acer mono 1.21 28 4.40 17 10.76 11 3.14 21 5.09 19
Cornus controversa 2.61 21 1.96 28 6.92 16 1566 5 4.34 20
Quercus aliena 7.39 11 507 20 3.7 21
Sorbus alnifolia 4.99 16 277 24 3.11 24 3.66 22
Celtis jessoensis 0.60 33 1.27 35 9.27 13 3.5 23
Rhus trichocarpa 7.79 13 3.04 23 3.53 24
Lindera obtustloba 2.35 22 5.61 14 2,17 28 3.4 21 3.23 25
Actinidia arguta 2.60 25 4.4 22 11.66 9 2.94 26
Acer truncatum 4.06 18 4.17 23 2.56 27
Symplocos chinensis 385 17 1.9 37 135 31 419 19 248 28

for. pilosa
Meliosma oldhamii 1.72 24 6.70 13 0.81 32 2.39 29
Diospyros kaki 2.18 27 4,76 21 2.24 30
Fraxinus sieboldiana 3.80 18 1.24 36 1.97 31
llex macropoda 3.19 19 0.60 39 11.22 10 1.88 32
Morus bombycis 0.74 29 1.32 34 1.91 29 3.38 20 1.48 33
Callicarba japonica 0.67 30 0.78 38 2,29 27 3.14 21 1.40 34
Corvius sieboldiana 1.41 30 2.56 26 1.28 35
Picrasma quassioides 3.58 21 0.7 33 1.25 36
Albizzia julibrissin 0.62 32 1.3 32 1.66 30 1.15 37
Lindera glauca 0.66 31 3.28 22 1.12 38
Maackia_amurensis 1.98 23 1.37 31 1.02 39

@© Carpinus laxiflora community; @ Quercus variabilis-Quercus serrata community;
@ Zelkova serrvata-Celtis jessoensis community; @ Carpinus cordata community; *OR : order,

(2) SEIP-BEIN222 Quercus variabilis- Y% 20.36, AW 16.10, B1EY5 10.079]

Quercus serrata community) #o7 vepgdro},
o] Fete] 8 E BAF A 1349 AP
dlA 2§ FL2 & 50Fclsled, F8A7) 7} (3) =E|R-ZEAL|RT2N Zelkova serrata-Celtis
A ¥ FL FTIEE 4106, L SR E & Jjessoensis community)

AHE 34,75, WEUE 29.75, T 20,48, F ©) FHY FRAF BHY AR 1T 2447
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Figure 4. DCCA ordination diagram of forest com -
munities in the valley part of Kyeryon-
gsan : Plots(O, @, A, A) and environ-
mental variables(arrow)

The plots are : O= Carpinus laxiflora community;

@ =Quercus variabilis-Quercus serrata community;

O=Zelkova serrata-Celtis jessoensis community;

A = Carpinus cordata community,

Table 3. Forest communities vegetation data in
the valley part of Kyeryongsan from
Figure 4 : canonical coefficients and inter
set correlation of environmental variables
with the two axes of DCCA.

Axis

canonical correlation
coefficients coefficients
Variables 2 1 2
Altitude 0.434 -0.006 0.731** 0.008
Slope 0.020 0.329-0.034 0.695**
Aspect 0.202 0.089 0.372* 0.032
Eigenvalue 0.224 0.101
*p<0.05; **p<0.01
QB RS
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