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ABSTRACT

This study was carried out to identify the analysis of vegetation-environment relationships of the
coniferous forests in subalpine districts of Mt. Chiri by two-way indicaton species analysis(TWINSPAN)
and CCA. The results are summarized as follows;

The subalpine coniferous forest in Mt. Chiri was classified Abies koreana community group by the
TWINSPAN method. The Abies koreara community group was classified Abies koreana-Pinus densiflora,
Abies koreana-Quercus mongolica and Abies koreana-Picea jezoensis. The Abies korveana-Quercus
mongolica community classified into two subcommunities, typical and Prinus koraiensis subcommunity .
The Abtes koreana-Picea jezoemsis community classified into three subcommunities such as typical,
Taxus cuspidata and Cornus controversa subcommunity. The subalpine conifers commnities in Mt.
Chiri could be classified into six vegetation units, which consisted of three vegetation communities
and five subcommunities.
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The relationship between vegetation community and influencing environmental factors was analyzed
by using the CCA ordination method. It was found that altitude, concentrations of Ca*™ and Mg""*
in soil were, major environmental variables, which influence the distribution of vegetation community
in the first axis, and Ca™" and altitude in the second axis.

In the relations of communities and environmental factors by CCA, the optimal ecological habitats
of Abies koreana-Pinus densiflora community could be located at low elevations, in which Ca** and
Mg™" are rich. Abies koreana-Quercus mongolica community prefers the sites in mid-elevation zone,
in which Ca"" and Mg™ " are medium level in soil.

The optimum site for Abies koreana-Pinus kovaiensis community and Abies koreana-Taxus cuspidata
community could be high elevations in which Ca™* and Mg**
controversa community is found in the site at low elevations where Ca’’

are poor. Abies koreana-Cornus
and Mg~ are medium.

Key words - Mt. Chiri, TWINSPAN, CCA, Direct gradient analysis.
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Table 1. The monthly mean temperatures at the different altitudinal gradient in Mt. Chiri.

Attt dy{g‘)“h 1 2 5 4 5 6§ 7 8§ ¢ 1 1 12
1900 -10.0 8.0 3.3 2.9 82 124 161 167 115 50 -1.4 -7.3
1800 94 7.5 28 3.5 88 12.9 167 17.2 12.0 56 -0.9 -6.8
1700 88 7.0 2.3 4.0 9.3 13.4 17.2 177 125 6.1 -0.4 6.2
1600 83 6.5 -L.8 4.5 9.8 14.0 177 183 13.0 6.6 0.2 5.7
1500 78 -60 -1.2 5.0 103 145 18.2 18.8 13.6 7.1 0.7 -5.2
1400 73 5.4 -07 5.5 108 150 187 193 141 7.7 1.2 4.7
1300 6.8 -4.9 -0.2 6.1 1.4 155 193 198 14.6 82 1.7 -4.2
1200 62 -44 0.3 6.6 119 160 198 203 151 87 2.2 -3.6
1100 57 -39 0.8 7. 124 166 203 209 156 9.2 2.8 -3.1
1000 59 34 14 7.6 129 17.1 208 214 162 9.7 3.3 2.6
900 47 2.8 1.9 8.1 13.4 17.6 21.3 219 167 103 3.8 2.1
800 42 23 2.4 87 14.0 181 2.9 24 17.2 108 43 -1.6
700 36 -18 2.9 9.2 145 186 2.4 29 177 1.3 48 1.0
600 31 -1.3 3.4 97 15.0 192 2.9 235 182 118 54 0.5
500 96 -0.8 4.0 10.3 155 197 234 24.0 188 123 59 0.0
400 91 0.2 4.5 10.8 16.0 20.2 239 245 193 129 6.4 0.5
300 16 03 50 1.3 166 27 245 2.0 198 13.4 6.9 1.0
200 10 0.8 55 118 170 212 2.0 2.5 203 13.9 74 L6
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Fig. 1. Location map of the surveved districts in subalpine coniferous forest of Mt. Chiri.
(The areas surveyed in each district were plotted as o)
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Table 2. Synthesis table of subalpine conifers communities using TWINSPAN.
1. Abies koreana community group
I A. Abies koreana  Pinus densiflora community
I B. Abies koreana Quercus mongolica community
I B a. Typical subcommunity
I B b. Pinus koraiensis subcommunity
1 C. Abies koreana Picea jezoensis community
I C a. Typical subcommunity
I C b. Taxus cuspidata subcommunity
I C c. Cornus controversa subcommunity
Vegetation 1
units A B C
a b a b c
Recorded 11 111 11 11 1 11
number 77776778 _ 1115555566666678889999901 4889000 36667778901 55 13 3424442333445001122334224 511122522313 8894990 800
- 34570690 383455678912345681264578961 4456128127789012330046724 0896160671129353376709359252 028978134014 78280155949
pecies
ABI KOR 66656666 666666666666666666666666666 6666666666666666666666666 6666666666666666666666663666 666666656666 66666666666
RHO SCH --444245 555554454355455355545644453 355242253345444544424--34 -4434-42344-3434432233435552 44---2244--- - 452433-43
BET ERM -3-352-3 4354544--24434-4-344--34443 3333434--3233-4-4-2254323 54--3335453453445544334423-3 544535-233-- --- 44444334
CAR LAX  -542-4-- —--mmmmmmmmmmmmee 7 L TS S BERS R RS B L e My L. N
PIN DEN  655643-- ------- 45-33----mmmmmmmmmem - D T
TIL TAQ  3333--22 ----mmmmmmmmmmmmmmmmee Qs memmmamea R AR R NSRS S p——— kI REER 2
QUE MON 2—3————23——422—4——32———2 ————————— 3-4324-4-23-4-3-2---
ACE PSE :|43---3-245------ 242-2--2-2- -42-2-2-5-3344344-3353543
FRA SIE 32--——-mm - 2--2---——- 3- --2-2-23-4224422232-44252
RHO MUC
SYM PAN
SAL HAL
MAL BAC
ALN HIR
STE KOR
PIN KOR 25435-24444256642-5543444655 345-23355244 -----------
PIC JEZ ~ =====-3- ~mmmmmemmmcemcmmesssnmsnsnn | s e e ce e e e P e e m e e 526-36-54-54-5-5456--- --------- 5-- --- L
SOR COM --22-2222--~~----- Q=== 25-3-3223-2----- 32444--55434 -43-245332-3 ---242-4434
TAX CUS  m=mmmmmm mmmmmmm e oo oo e 3- - 2mmmmmmmm e 2-362--43| -2---3-53456 | -----------
ACE TSC 454454455454 -~
ACE UKU 2233223---53
COR CON  ------ R e I RSP SEER S
BRA ELA  mmmmmm e oo e e e e e
EUO MAC - 22--4-5222-2 -—-
ACE BAR - 24 2---2
SYR RET el 3omm e
300 o 1
AIN SIBI  =ssmcosms sssffesmscccsommoosousssions Sogsseossesammormomesns sosssesmdQfEe s s o os Snmse ey S
00000000 000000000000000000000000000 0000000000000000000000000 1111111111111111111111111111 111111111111 00000000000
11111111 111111111111111111111111111 1111111111111111111111111 0000000000000000000000000000 111111111111 00000000000
00000000 111111111111111111111111111 1111111111111111111111111
000000000000000000000000000 1111111111111111111111111 .
Remarks : ABI KOR; Abies koreana, RHO SCH; Rhododendron schlippenbachii, BET ERM; Betula ermani, CAR LAX; Carpinus

laxiflora, PIN DEN; Pinus densiflora, TIL TAQ; Tilia taquetii, QUE MON; Quercus mongolica, ACE PSE; Acer pseudo

sieboldianum, FRA SIE; Fraxinus sieboldiana,

RHO MUC; Rhododendron mucronulatum,

SYM PAN; Symplocos

paniculata, SAL HAL;Salix hallisanensis, MAL BAC; Malus baccata var. mandshurica, ALN HIR; Alnus hirsuta, STE

KOR; Stewartia koreana, PIN KOR;Pinus koraiensis,

PIC JEZ; Picea jezonsis,

SOR COM; Sorbus commixta, TAX

CUS; Taxus cuspidata, ACE TSC;Acer tschonoskii, ACE UKU; Acer ukurunduense, COR CON; Cornus controversa,
ARA ELA; Aralia elata, EUO MAGC; Euonymus macroptera, ACE BAR; Acer barbinerve, SYR RET; Syringa reticulata
var. mandshurica, TRI REG; Tripterygium regelii, ALN SIB; Alnus hirsuta var. sibirica
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Fig. 2. The pathway of sub-division into groupings
of major tree species community using
TWINSPAN.

Dominants; 1. Abies koreana-Cornus con-
troversa, 2. Abies koveana-Pimes
densiflora, 3. Abies koreana-
Quercus mongolica, 4. Abies
koreana-Pinus kovaiensis 5.
Abies koreana-Taxus cuspidata
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Fig. 3. Abies koreana community data for major tree species : CCA ordination diagram with plots(a

M.~ ,®,0) and environmental variables.

The plots are : & =Abies koreana-Cornus scontroversa community; Wl=Abies koreana-Pinus
densiflora community; A=Abies koreana-Quercus mongolica community; @=Abies koreana-
Pinus koraiensis community; O= Abies koreana-Taxus cuspidata community.

The environmental variables are : T.N, =total nitrogen; O.M.=organic matter; C.E.C.=cation
exchange capacity; Ca=calcium concentration; K==potassium concentration; Mg=magnessium
concentration; P»0Os=available phosphorus concentration.
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Table 3. Subalpine conifers community data from
Fig. 2 : canonical coefficients and the
interset correlation of environmental vari-
ables with the first two axes of canoni-
cal correspondence analysis. For a de-
scription of variables, see Fig. 3. legend.

Axis Cangqical Com?lgtion
coefficients coefficients
Variables 1 2 1 2
Topography .08 0.05 0.018 0.240*
Elevation -0.04 0.16 -0.678** 0.304**
Direction 0.44 0.11 0.174  0.275**
Slope 0.00 0.11 -0.145 (0.342**
pH ~0.06 0.24  0.328* (.131
o.M ~0.05 -0.30 0.308* 0.123
T.N -0.09 -0.32 0.207*  0.060
P:0s -0.31 0.07 0.170  0.035
C.E.C 0.13 0.10 0.337** 0.125
K 0.43 0.08  0.331** 0.141
Ca 0.39 0.37 0.424** 0.321*
Mg -0.35 -0.20  0.369** 0.220*
Eigenvalue 0.232 0.101

* p<0.05 ** p<0.01
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