HERRETEATEEE 12(6) © 86--98(2009)
J. Korean Env. Res. Tech. 12(6) : 86-—98(2009)

2R Adbnophora racemosa JLee & Slee) FHAIZS
classificaionz} ordination 244+

Aabah ey - A et 2Heg et}

ol

A
e
lo
4
2
4
[
s
=
—>‘i
o,
=
:{‘é
ol
e
=
o
El

e
olt
o

A Study on Classification and Ordination of
Adenophora racemosa Population=

11)

Ji, Yunui” - Moon, Byeong Cheol™ - Lee, A-Yeongn - Yoon, Taesook"

Song, Hokyungz) - Choo, Byung Kil” and Kim, Ho Kyoung”

U Center of Herbal Resources Research, Korea Institute of Oriental Medicine,
* Division of Envirommental Forest Resources, Chungnam National University,
& Department of Corp Agriculture & Life Science, Chonbuk National University.

ABSTRACT

This study was carried out to investigate vegetation structure and soil properties of Adenophora
racemosa population distributed in Jeombongsan, Seoraksan, Odaesan and Dutasan in Gangwon-do,
Korea. From August 2007 until September 2009, 2 m x 2 m quadrate was established in native area
of Adenophora racemosa in order to record a dominants and coverage, and soil factors at 22 sites.
It was found that the altitude in the distributed areas for Angelica gigas population was 800 m or more,

Adenophora racemosa population was classified into Rhododendron mucronulatum  dominant
population, Geranfum var. hirsuium dominant population, Carex siderosticta dominant population and
Aruncus digicus var. kamischaticus dominant population. In the site of study, soil pH, electrical
conductivity, soil organic matter, available phosphorous, and exchangeable potassium, exchangeable calcium,
exchangeable magnesium, exchangeable sodium concentration and total nitrogen were ranged from
50~7.1, 0.06~0.65dS/m, 0.96~894%, 12.3~32.8mg/kg, (.12~ 089cmol+/kg, 0.34 ~10.08cmol+/kg,
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0.1~ 1.4cmol+/kg, 0.02 ~02%molt/kg and 0~ 84% respectively. According to the results of DCCA,
Adenophora racemosa population were distributed in the high available phosphorous and exchangeable

potassiwtn, and Rhododendron mucronuwlatum dominant population was situated on low available

potassium and high slope degree, Geranium var. Hirswtwm dominant population was high altitude,

electrical conductivity and exchange magnesium, and Carex siderosticta dominant population and

Aruncus dicicus var. kamtschaticus were distributed on high total nitrogen, organic matter, available

phosphorous.

Key Words  Distribution, Classification, Soil Characteristics, DCCA Ordination.
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Figure 1. Survey area of native Adencphora racemosa
in Gangwon-do, Korea.
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Figure 2. Climate diagram of Inje, Sokcho, Daegwallyeong and Donghae.
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Tahle 1. Vegetation table of Adenophora racemosa population.
A 1 Rhododendron mucronulotum dominant population
B Geranium var. hfrsutum dominant population
C @ Carex siderosticte dominant population
D : Aruncus divicus var. kamischaticus dominant population
357 8 9 6 10 4 12213 2009 2 1312 18 11 1715 14 16
1 L r 11111 1 L 111
. 5§ 8 8 8 8 8 6 733 63 3 7 773 7 3323
Allfude 4953019 0559560 6616 300903
3880990 6 9 77 900 38 3 4 41 4 6
223 21221 L1111 1 3 2111
Slope dgree 6 62 9 7 6 6 706 69 7 7 4 5 0 4 06 5 6
003 8 41 5 05 7 55 5 5§ 3005 7035
Direction 22010 15252510 9 5 51210 510 0 310 I 1510 515
Coverage of upper free layer 60 0 0102 10 0 000 0 04 0 90 95 75 95 0000
Coverage of lower free layer 0251010 0350 000000 O 30 0 080 0000
Coverage of Shrub layer 08 502201 0 0000020 0 05 010 5000
Coverage of Herb layer 80 75 95 80 70 98 55 95 95 95 60 98 98 0 60 90 98 98 80 90 95 95
Number of species 1014 19 16 11 13 10 151320 1620 9 1 13 16 18 26 94201
Population type A B C D
Meeophora racenoa | AM MW NBB 3 MMBNN G BBAB BEMN
Rhododendron mucromdanen S+ .. +
Rlvidodendron. mucrordabom H 242828 24 4 4+
Lespedeza bicolor § 40+ A | .o
Lespedeza bicolor H JA2A 4 2A 24 4 24+ . Lo
Patrinia sanieulagfolia H . 24 258 24 DB 24 + C2A L
Melampuncr setsceom var. rshaianin 1§ + 28 24 25 24
Megaieranthis saniculifolia H B2A28 . B
Saussurea triangilata H ! o+ o+ 428
Scablosa tschiliensis H + o+ 24+ 24
Allium foquesi H ot o+ L4
Dendranthema zawadskdi H N . .
Sanguisorba hakusanensis 11 . W .. U R R
Genunin koreomn var, Firgitin 1 3 3 MBMBIB2M M
Vicia unijuga H C3 24+ o+ 4 o
Angelica czernaevia H L+ o+ 24 . . B I
Bupienrur longeradiatum H . Y
Carex siderostica H + 0003 2B 2B B 2A L4
Pimpinella brachycarpa H + P24+ 4 24 .
Pseudostellaria palibiniang H D O + +
Asarum sicholdii H L o
Arimcus dioeus var. kamischatioes H [IB2A DA+
Weigela subsessitis e e T
Weigela subsessilis H e e I N L
Companion
Artemisia stolonifera H o + 2828 1 0+ C2A + + . IB
Agrostis clvata H ). S 24 . B . . 2A 24 B +
Aconitum Jaluense H . + + + .+ R . 4
Rlvdodendron. schlipperbachii S + . .. . . B + .
Riododendron schlipperbachi H + + o+ + . . IB2A +
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Table 2. Importance value(IV) of major species in each dominant population.

A=,

Azhpe

jsiglen, B 2

ZJJ} =0 7.)\].

A ! Rhododendron mucronnlatum dominant population
B ! Geranimm var. hirsutum dominant population
C :© Carex siderosticta dominant population
D I Aruncus dioicus var. kamitschaticus dominant population
total IV A B C D Total
1 L z) Adenophora racemosa 3732 3715 5694 3146 39.62
2 AL = Calamagrostis langsdorfii 2307 1458 11.82
3 AL Carex siderosticia 9.13 40.05 7.31 11.68
4 S0l Gerantum koreanum var, hirsutum 3232 10.40
5 Srlele] Patrinia saniculzefolia 25.30 3.7 7.10 977
6 A o)Ak Agrostis clavata 7.52 707 1731 326 §.34
7 Qoo gleld:  Artemisia stolonifera 2.89 11.94 7.96 8.84 7.85
3 ZAo] Plantage asiaticab 8.06 39  17.77 6.66
9 Lo E Pedicularis resupinata 8.53 17.59 6.14
10 A1) Festuca ovina 12.41 6.43 5.89
11 NH=Z)WE  Melampyrum setacewm var, nakaiahim 18.58 5.55
12 2] Lespedeza bicolor 1532 301 544
13 = Vicia unijuga 16.04 5.19
14 ngnE Megaleranthis saniculifolla 17.03 5.13
15 ok = Potentilla fragarioides var. major 11.87 6.07 5.07
16 21 Rhododendron mucronulatum 17.35 5.02
17 AR Carex lanceolata 5.64 9.52 4,79
18 gl Sanguisorba hakusanensis 11.62 4.04 473
19 ZEE Psendostellaria palibiniana 1622 8.97 4.70
20 =13 Saussurea triangulata 15.25 4.49
21 FE Pimpinella brachycarpa 286 1938 4.47
22 Bz Aconifum jaluense 2.73 6.88 7.39 4.41
23 Fadr] Angelica czernaevia 13.02 423
24 E<rt Aruncus dioicus var. kamischaticus 2097 4.02
25 A& Rhododendron schiippenbachii 598 548 231 3195
26 o= Veratrum maackii var. japonicum 7.6% 473 231 31.86
27 e Scabiosa tschiliensis 13.14 31.86
28 g Tripterygium regelii 598 .73 182
29 72 Spadiopogon cotulifer 11.83 3181
0 SoME Isodon excisus 1931 3.9
Total 300 300 300 300 300
Number of specles 31 56 36 48 117
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Table 3. Value of species diversity in Adenophora racemosa population.

A . Number of | _, Shannon® | Maximum A
Dominant population . Richness . .. Evenness |Dominance
species diversity | diversity
Rhododendron mucronulatum 133 2.7425 09794 1.8781 0.52006 0.4794
Geranium var, hirsutum 16.4 33463 1.0891 2.0918 0.5195 0.4803
Carex siderosticta 18.3 3.5328 1.1872 2.1077 0.5643 0.4357
Aruncus dicicus var. kamischaticus 18.5 4.6022 1.0680 2.12806 0.4997 0.5003
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Table 4. Soil characteristics of Adenophora racemosa population.

Dominant population - (ngg) (d];,cm ) f%lj ( nl:;g;g) Ex Cation{cmol+/kg)
K Na Mg Ca
Rhododendron mucronulatum 5.6 489 | 013 | 012 | 2154 | 016 | 016 | 021 093
Geranium var. hirsutum 6.1 806 | 039 | 032 | 2240 | 054 | 056 | 0.84 | 433
Carex siderosticta 53 911 | 011 | 039 | 2579 | 041 | 0.07 | 0.14 | 030
Aruncus dioicus var. kamtschaticus 57 465 | 012 | 014 | 2749 | 050 | 004 | 030 1.83
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Figure 3. DCCA(detrended canonical cortespondence analysis) ordination diagram. with releve(C, @, O, ¢) and
environmental variables(arrow) of Adenophora racemosa population.
O © Rhododendron mucronulatum dominant pepulation

<> © Geranium var. hirswtum dominant population

< @ Carex siderosticta dominant population

@ : Arancus dioicus vat. kamischaiicus dominant population
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Figure 4. DCCA(detrended canonical correspondence analysis) ordination diagram with 44 species and environmental
variables(arrow) of Adenophora racemosa population.
101 © Adenophora racemsa; 102 | Carex siderosticta; 103 : Calamagrostis langsdorfii; 104 © Geraninm
koreanum var. hirsutuny, 105 1 Pagrinia saniculaefolia; 106 @ Melampyrum setaceum var, nakaionum; 107 :
Lespedeza bicolor, 108 © Vicia unifuga; 109 1 egaleranthis saniculifolia; 110 © Rhododendron mucronulatum,
111 : Sanguisorba  hakusanensis; 112 @ Pseudostellaria palibiniana; 113 @ Saussurea triangulata; 114 :
Pimpinella  brachycarpa; 115 @ Angelica czernaevia; 116 © Aruncus dioicus var. kamischaticus; 117 :
Scabiosa tschiliensis; 118 I Dendranthema zowadskii; 119 1 Weigela subsessilis, 120 @ Allium taguetii; 121 :
Buplenrum longeradiatum; 122 | Asarum sieboldiiy, 123 @ Isodon excisus.
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