SEAHAT 6(1) 44~54

rok
£
A=)
ki
R
P
i
1z
Mo
M
A
-1
I
o
12
0>-
;l_g_!:
1s

The Structure of Forest Community and
- Vegetation Deteriorations on
Subalpine Zone in Mt. Halla*

Kyong —Jae Lee?, Woo Cho®*, Hyun—Seo Cho*
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ABSTRACT

A survey of subalpine zone(altitude is 1,440—1,700m) in Mt, Halla, was conducted using 37 sampling
plots of 100m? size. The classification by TWINSPAN and RA, DCA ordination were applied to the study
area in order to classify them based on woody plants and environmental variables. And to investigate \reg-
etation deterioration by livestock’s and user’s impact on subalpine zone, seventeen plots were set up. By
TWINSPAN techniques, the plant community were divided into five groups by the altitude, The dividing
groups are Abies koreana—Taxus cuspidata community, Rhododendron yedoense var. poukhanense— Rh. mucro-
nulatum var, ciliatum—Sasa quelpaertensis community, Ilex crenata— Elacagnus umbellata—S. gquelpaertensis
community, Rk. yedoense var. poukhanense—Juniperus chinensis var. sargentis— Rh. mucronulatum var, ciliatum
community and Empetrum nigrum var. japonicum—]. chinensis var. sargentii community. The  species
divirsity of plant community were decreased severely by livestock’s and user’s impact.
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Figure 1. Location of the survey area in Mt. Halla.
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Table 1. Description of the physical featpres and the structure of each plot classified by TWINSP AN on subalpine zone

in Mt, Halla,
Community A B
Plot number 6 24 2 28 31 5 2 2 30 1 12 4 I 3 4 5 9 15 16
Altitude(m) 1580 1640 1640 1650 1660 1640 1640 1650 1660 1610 1610 1540 1540 1500 1500 1580 1620 1670 1670
Aspect SBOE N5SWNrgW NSOWS?OWN&WNWWNSOWS?OW S5W S5W S45W S45W S40E S40E SSOE SSE NGOE N6OE
Slope(©) 10 3 3 3 3 3 3 3 3 5 5 5 5 10 10 10 2 5 5
Height of tree layer(m) 1 35 4 35 35 35 4 35 35 S 5 25 25 1 i 1 07 07 07
Mean DBH of tree laver(cm} - 15 15 15 __15 B 15 15 15 20 20 5 5 . . . . . .
Cover of tree layer(%) 8 70 70 70 70 70. 70 70 70 80 8 8 8 60 6 9 8 8 8
Height of subtree layer(m) - 15 15 15 15 15 15 15 1. 1 15 1 1 . - . . - .
Cover of subtree Jayer(%) - 50 50 3 10 S0- 50.30 10 70 76 8 8 - - - - -
Height of shrub layer(m) - 08 08 08 08 08 08 08 08 07 08 08 08 - . . . . .
Cover of shrub layer(%) - 20 20 20 3 20 20 20 30 5 5 6 6 - - - - - -
Number of woody species 9 7 9 8 10 9 8 6 6 8 9 12 12 8 9 8 6 6 9
('f_able 1. Continued)
Community . B C D . E
Plot number 2 % ¥ 78 10 B MU B 1 2 7B A B N 2
Altitude(m) 1580 1490 1490 1650 1650 1620 1610 1610 1580 1440 1440 1700 1700 1700 1700 _1700 1700 1700
Aspect S30E SIE SHE SI10E SI1GE SSE S70E S70E S30E SHE S30E S7E S70E S50E N70W ST0E S70_E SS0E -
Slope(©) 5, 5 5§ 20 20 2 .5 5 5 101 5 5 5 5 5 5§
Height of tree layer(m) 15 1 1 1 I 07 07 0._7 15 1 1 07 07 02 04 02 02 02
Mean DBH of tree layer(cm) - - e e . S T

Cover of tree layer(%) 0% 7 70 9% 9 8 7 7 70 70 70. :I'O 70 8 50 50 50 8
Height of subtree layer(m) - - - - S A T
Cover of subtreelayer(%) - - - .« - T T S
Height of shrublayer(m) 08 - - -+ -« 2 Q7 e Te e o e e
Cover of shrub layer(%) 20 ¢+ .- . - - . - 20 - . - - - . . - .
Number of woody species 8 8 12 8 11 6 8 11 8 11 13 3 6 3 4 3 4 4
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Figure 2. Dendrogram of TWINSP AN stand classification of each plot on subalpine zone in Mt, Halla,
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Table 2. Importance value of tree species in each plot classified by TWINSPAN on subalpine zone in Mt. Halla,

Community A ) B
Plot Number 6 24 26 28 31 25 27 29 30 11 12 34 35 3 4 5 9 15 16
S MMMMMMMMMMMMS S § § S §

Taxus cuspidata 278 50 1.7 63 31147 68202 93 54 32 81 , 12.6 1.4 26.1 31.0

Abies koreana 40.0 26.9 44.8 40.6 52.3 32.4 44.9 25.2 45.8 52.5 46.4 48.7 54.0

Juniperus chinensis 0.3 1.0
var. sargentii

Betula ermanii 172 74 96 1.2 48 62118 7.5 143

Quercus grosseserrata 04 24 12 0.9

Deutzia prunifolia 11 37 53 31

Stephanandra incisa 0.5 15 21 1.5 18.0121 79 1.8

Pourthiaea villosa var, lavis- 05 24 2.7

Empetrum nigrum var, japonicum 0.9

Hlex crenata 30 6.2

Elacagnus umbellata 28 25 21 32

Rhododendron mucronwlat 1.0 0.6 0.3 314 34117 10.0 12.2
var. ciliatum

Rii. vedoense var, poukhanaense 0.9 0.7 14 11 3.1 44.2 27.2 45.7 42.1 287 24.9

Diapensia obovata 0.5 42191187

Svimplocos chinensis for. pilosa 1.2 28 28 25 24 27 40 38 07 35 03 7.7 3.2

Weigela subsessilis 19 7.5 45 58 36 16 1.0 1.4 25186 24

Sasa guelpaertensis 85 6.3 81 22.0 25.3 22.7

%S : Shrub layer, M : Mean of the tree and shrub layer

(Table 2. continued)

Community - B C D E

Plot Number 2 3 3% 7 8 10 13 14 3 1 2 17 1821 23 19 20 2

S S S$S S S S S S S S S S S S s s S

Taxus cuspidata 14.1 10.5 34 19 78 1.2 36 19

Abies koreana 18 14

Juniperus chinensis 2278 1.1 32723.049.1 40125 32376
var, sargentit

Betula ermanii 37

Quercus grosseserrata
Deutzia prunifolia

Stephanandra incisa 16.5 25.6 93 25 27113 40 17

Pourthiaea villosa var. lavis

Empetrum nigrum var. japonicum 1.2 64.4 78.3 42.0

Hex crenata 29 14 353243

Elacagnus umbellata 7.3 20.3 35.3

Rhododendron mucrontdatum 16.8 14.1 4.3 26 1.4 95 L2 115 9.1 28 4.4
var. ciliatum )

Rh. yedoense var. poukh 19.4 28.6 33.0 30.9 30.4 46.4 31.1 34.6 325 2.0 55.8 62.0 39.1 42.3 16.0

Diapensia obovata

Svmplocos chinensis for. pilosa 6.8 82 53 33 48137 97 1.0

Weigela subsessilis 20 26 13 54 27 76 36 81

Sasa quelpaertensis 36.3 28.2 28.5 27.9 28.6 40.7 35.2 29.2 28.2 19.1 5.5 11.8 30.9 63.2 16.7

%S : Shrub layer, M : Mean of the tree and shrub layer
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Figure 3. RA and DCA ordination of sampling plots on subalpine zone in Mt. Halla.
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Figure 4. Values of various diversity in each commu-
nity classified by TWINSPAN,
(H’ : species diversity, H  max : maximum of
species diversity, J° : evenness, D : domi-
nance)

Hobe #2471 A7) gEol FordEs AuFoY
£9 gto] Be Roz Avd. galelA AL
700—1,400me] A £} H'sh H' maxe 242 0,
9—1.0, 1.3—1.6(°] 5, 1992)e 2 & FAFRT}
o} epydol o @Y ol o] e ol

Q Zojr}, satiis} 1,360—1,410m<] xjE)4te] o}
Ao e} H'et H maxe 42 0.865-1.2, 1.3—1.
4(] 5,1991a) 24 £ 23Aug 2k AUFo}
F=(H” max)o] @ FUHFE(H) S gtol A2
£2 R Agelo] =g¥ %(Collins et al., 1987; O¢
onnor & Aarssen, 1987: ©} 5, 1991a, 1992)%14,
B dpdxe 23 DE Asjsin 2 39 74
Zo] AP E olF2 Yoy, 2 De de 23
o u)ste] BetRdd] gos pAFe] A W

#qonzg old H§ &3 A7r) dasd}
o},

(3) 4% 9] classification @ ordination ¥4

2t ZAFOlA e £33 F 2890E5} 53014
o] sl %o ¥ classification ¥ ordination®43
2} Figure 5, 69 2ol 2322 Jepde}, Ordi-
nations] RAWHolA AT ordinationo] g
E4dse} oAV AZ A 224 E RS A2
o)7} & $F 3= o) F o 2 ¥elso] DCAYEo]
9 583U ¢ 4 AUtk TWINSPAN=} DCA7IY
g ol g% BelolA A Hxd 49 FPoE ¥
HAurk & 929 vhE - A2 uR -
9] group, B EUFT —F 8 — A4 }F 9} group, &
U el FUP -z FzR2ue] group, EFIHF
~ AR Z-dxgA 9 groupe 2 Felst HAUuh



ZEA S-84= A7 6(1) 1992

RA

SECOND _AXIS

JC DCA

FirsT AXIS
Figure 5. Dendrogram of TWINSP AN species classification of each plot on subalpine zone in Mt, Halla,

(SC : Sorbus commixta, BE : Betula ermani, AK : Abses koreana, TC . Taxus cuspidata, WS : Weigela subsessilss,
SCP : Symplocos chinesis for. pilosa, EU : Elacgnus umbellata, 1C . liex crenata, SQ : Sasa quelpaertensis, EA :
Euonymus alatus, S1 : Stephanandra incisa, BA : Berberis amurensis, RY : Rhododendron yed var. poukh
RM : Rh. mucronulatum, EN : Empterum nigrum var, japonicum, JC . Juniperus chinensis var. sargentii)
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/ Figure 6. Species ordination of sample plots on supine zone in
4 Mt. Halla, using RA and DCA.
(SC : Sorbus commixta, BE : Betula ermani, AK © Abies
0.5 - \ . koreana, TC: Taxus cuspidata, WS: Weigela subessilis,
* Hmax SCP: Symplocos chinesis for. pilosa, EU : Elacgnus
SRN~e W umbellata, 1C: lex crenata, SQ: Sasa quelpaertensis,
A ,’l “a D SI: Stephanandra incisa, BA : Berberis amurensts,
‘,a" \\" RY : Rhododendron yedoense var. poukhanse,
RM : Rh. mucronulatum, EN : Empterum
od . . s s nigrum var, j;zponicum, jc * Juniperus chinensis
A B c D E var, sargentit
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Table 3. Correlation among the major woody species by
importance values,

Te Ak Jc Si Sc Ic Ea Eu Rm Ry Scp Ws

Ak ++

Je. - -

Si - - -

Se - +H+ -

IC . . . . .

Ea - - - ++ - -

Eu - -« == - =« ++ -

Rm - — - = =+ =~ =~ =

Ry — ——+4++ « - « =« =« ++
Sep++t++ - - - - - - - -
Ws - 44+ - =+ 44 - o - . . .
Sqg - + - + — < - - < + -

1. 1-tailed signif.: —, +: 5%, --, ++: 1% level

2. Tc: T. cuspidata, Ak: A. korcana, Jc: ]. chinensis var.
sargentis, Si: S. incisa, Sc: S. commixta, Ic: I. crenata, Ea:
E. alatus, Eu: E. umbellata, Rm: Rk. mucronulatum var,
ciliatum, Ry: Rh. yed var, poukh , Scp: S.
pilosa, Ws: W. subsesstlis, Sq: S.

chinensis for.
quelpacertensis
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Table 4. Description of the physical features and the structure of livestock’s or user’s impact plots on subalpine zone in

Mt. Halla.
Livestock’s impact plots . User’s impact plots
1 2 3 4 5 7 8 9 10 1 12 13 14 15 16 17
Altitude(m) 1660 1660 1660 1660 1660 1660 1680 1680 1680 1680 1680 1680 1680 1650 1650 1650 1650
Aspect S4OWS4W SSE SSE S3E  S3IE N5OW N5OW NSOW N70W N70W N70W N70W N20E N20E N20E N20E
Slope(®) 5 5 5 5 5 5 § 5 3 3 3 3 20 20 20 20
Height of tree layer (m) 1

Mean DBH of tree layer{cm)
Cover of tree layer(%)
Height of subtree layer(m)
Cover of subtree layer(%)
Height of shrub layer(m)
Cover of shrub layer(%) - : . :
Number of woody species 6 7 1 4 6

8% 8 30 30 30 30 10

1 9020205 05 02 03 03 3 3 3 3 4 4 4 4

100 10 10 10 15 15 15 15

5 8 60 60 60 6 70 70 70 70
: 1 1 1 1 15 15 15 15
30 30 30 30 5 5 7 70

07 07 07 07 07 07 07 07

: 30 30 30 30 40 40 50 50
3 5 6 2 7 2 5 5 5 6 5
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Table 5. Importance values of tree species in liverstock’s impact plots by the damage degree on subalpine zone in Mt,

Halla.
\ Damage degree Slight Medium Heavy Extreme
Species \ 1 9 2 8 5 6 3 4 7
Juniperus chinensis 27.7 53.5 3.7 64.6 7.9 2.3 22.0 4.6
var, sargentii
Berberts koreana 3.0 10.4 10.5 24 12.8
Prunus sargentit 20.4
Empetrum nigrum var. japonicum 12.6 3.4 20.1 16.1 48.4 10.3  100.0 559 30.1
Rhododendron mucronulatum 25.7 11.0 6.0 7.8 6.2 53.2 9.4
var. ciliatum
Rh. vedoense var. poukhanense 10.7 2.5 49.8 46 29.8 31.2
Ligustrum obthsifolium 7.0
Smilax china 19.2
Sasa guelpaertensis 253

Table 6. Importance values of tree species in user’s impact plot by damage degree on subalpine zone in Mt. Halla.

\ Damage degree Slight Medium Heavy Extreme

Plot No. 14 15 .1 13 16 17 13 12

Species \ T s T S T s T S T S T S T S T S
Taxus cuspidata 71.8 61.4 10.0 522 15.0 69.4 41.2 7.2 11.7 134 1000 36.7 23 50.7
Abies koreana 46.3 5.3 6.1 90.0 83.5 10.9 27.7 11.6 57.5 27.7 97.7 49.3
Betula ermanii 376 35 10.7 37 15.1 241 30.8
Berberis kareana 194 15.7 26.0 4.6 49.3 38.5
Deutzia parviflora 16.6 20.4
Sorbus commixta 6.9 155
Weigela subsessilis 6.1 3.2

63.3

Sasa quelapaertensis

%*T : Tree layer, S : Shrub layer

Table 7. Mean coverage and tree density of sampling
plots for liverstock’s impact class on subalpine
zone in Mt, Halla,

Crown closure of Tree density Cover ratio of

Damage dcgree tree layer herb layer
(m?/100m?*)  (No. /100m?) (%)
Extreme 3.3 12 93
Heavy 6.92 27 90
Medium 35.03 23 40
Slight 67.87 55 20
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19859 % 9] AR (e F, 1985) M E AH=H
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oo} ehitao] og AAntzE A4 Eansx o
(2 %=, 1987: o] &5, 1987: ¥ 5. 1988: ¥ 5,
1991). ol fof o1 A e TARA A%
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Table 8. Mean coverage and tree density of sampling plots for user’s impact class on subalpine zone in Mt. Halla,

Tree layer Shrub layer
Cover ratio of
Damage degree Basal area Tree density Crown closure Tree density herb layer
{cm? /100m?) {No. /100m?) (m? /100m?) {No. /100m?) (%)
Extreme 8,878.35 3 4.64 5 30
Heavy 3,298.38 22 14.00 12 40
Medium 1,856.53 9 25.80 12 50
Slight 2,763.03 12 76.50 12 50

Table 9. Soil characteristics of heavy and slightly damage plot for user’s impact class on subalpine zone in Mt. Halla,

Soil Moisture Humus Available Exchangeable cations{m.e, /100g)
Damage degree pH (%) (%) phosphate
{ppm) K+ Catt Mg+
Heavy 491 3.83 1.44 24 0.12 0.35 0.32
Slight 4.66 6.30 1.95 38 0.12 0.44 0.98
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Figure 7. Values of various diversity of sampling plots
by liverstock’s impact class.
(H" : species diversity, H' max : maximum of
species diversity, ] : evemness, D : domi-
nance)
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Figure 8. Values of various diversity of sampling plots
by user’s impact class,
(H’ : species diversity, H” max : maximum of
species diversity, J° : evenness, D : domi-
nance)
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