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External morphology and vegetation of Megaleranthis saniculifolia
populations in four different habitats

Ki-Oug Yoo, Woo-Tchul Lee and Young-Ju Oh
Department of Biology, Kangwon National University, Chuncheon, 200-701, S. Korea

ABSTRACT

External morphology, principal component analysis, cluster analysis, and vegetation were
investigated to understand the taxonomic relationships and native environmental characters
of Megaleranthis saniculifolia populations in four different habitats. Morphological
characters such as calyx length and width, calyx index, presence or absence of serrate in
calyx lobe, length of peduncle, branch of peduncle and fruit characters were useful for the
identification of four different habitats. But, characters of plant height, bract and seed in
four habitats were similar. The results obtained based on the principal component(PC)
analysis of treated 96 OTU were divided into two groups by PC 1, 2, 3, and the sums of
contributions for the total variance were 66.79% (PC1 31.3%, PC2 20.7%, PC3 15.8%,
respectively), and only Mt. Taeki population was distinctly different from populations of
other three habitats. In cluster analysis based on average linkage cluster analysis and
Ward’ s method, there were similarities in the composition of clustered taxa, and each
populations were not identified. Importance value by relative coverage and frequency
appeared in M. saniculifolia(50.81%), Aruncus dioicus(12.64%), Corydalus turtsc-
hanovii(11.62%), Veratrum oxysepalum(11.45%), Anemone koraiensis(8.96%), Meehania
urticifolia(8.76 %), Filipendula palmata(7.06%), Aconitum pseudo-laeve(5.66%),
Pseudostellaria palibiniana(5.45%) and Smilacina japonica(5.25%), respectively. These
species were considered to be highly similar with M. saniculifolia. The highest importance
value in all investigated sites was M. saniculifolia, but specific composition of high level
different from each habitat. Average diversity of species was 1.40, and the highest in Mt.
Kwangdeok(1.31), lowest in Mt. Jumbong(1.17). Average soil pH was 5.25 and similar in
each habitat. Although the lowest content of K ion, but the highest the EC, water capacity,
organic compound, Ca content were found in soil of Mt. Sobaek. Soils in Mt. Kwangdeok
had the lowest content of EC, organic compound, Ca. Soils of Mt. Jumbong showed the
highest of Mg content, but the lowest of water capacity, P:0s, and K contents.

Key words : external morphology, vegetation, soil, principal component analysis, cluster analysis,
Megaleranthis saniculifolia, habitats, importance value
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Table 1. Quantitative characters of Megaleranthis saniculifolia populations collected from four different habitats
Habitat Mt. Sobaeck ~ Mt. Jumbong ~ Mt. Taeki Mt. Kwangdeok Average
Characters
Plant height(PH:cm) 53.17+6.44 47.69%+5.29 37.95+£3.27 49.66+6.80 48.4318.18
Width of total bract(WB:mm) 71.49+11.58 69.671+9.34 54591160 69.78+1096 67.47112.85
Length of the largest middle
bract(LLB:mm) 39.02+6.37 36.0%5.71 33.02+5.0 37.98+6.19 37.26+6.33
Length of stem(LS:mm) 32.30+£5.35 26.93+4.79 19.66+2.64 26.74+6.73 27.73+7.0
Length of peduncle(LP:mm) 6.65+1.59 6.55+1.72 5.85+1.10 8.86+1.29 6.88£1.75
Length of calyx lobe(LCL:mm) 1437+2.19 14.88+1.84 12.65+1.11 11.77£1.39 13.6142.14
Width of calyx lobe(WCL:mm) 9.49+2.06 8.4241.23 6.28+0.92 7.88+1.57 8.31£2.01
Calyx lobe index(CLI:LCL/WCL) 1.5440.21 1.7940.23 2.05+0.34 1.54+0.31 1.694:0.33
Length of pistil(LI:mm) 6.4610.95 6.711:0.84 6.06£0.71 5.20+0.55 6.19+0.96
Length of stamen(LS:mm) 7.54%0.86 8.23+0.84 8.00+1.27 6.32+1.08 7.54+1.16
Length of capsule(LC:mm) 1421+£1.13  14.21+0.90 1244+£0.86 14.05+1.35 13.81+1.29
Width of capsule(WC:mm) 5.74+0.55 5.36+0.49 4.84+0.43 5.611+0.60 5.46+0.63
Capsule index(CL:-WC/LC) 0.41£0.03 0.381:0.04 0.38+0.02 0.440.03 0.39+0.04
Length of seed(LE:mm) 2.07+0.12 1.914+0.11 1.91+0.11 2.041+0.11 2.01+0.14
Width of seed(WS:mm) 1.054+0.10 0.94+0.09 0.97+0.08 0.931£0.05 0.99+0.10
Seed index(SI:WS/LE) 0.50+0.04 0.49+0.06 0.51+0.04 0.45+0.03 0.49+0.05
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Table 2. The first three principal components expressed as correlations between characters and individual components
collected from four different habitats

Characters PRINI PRIN2 PRIN3
Length of stem(LP) 0.155686 0.396494* -.229653
Length of peduncle(LD) 0.219223 -.070999 -.092879*
Length of calyx lobe(LCL) 0.032536 0.406009* 0.406212
Width of calyx lobe(WCL) 0.267133 0.424973* 0.115904
Calyx lobe index(CLI) -.333788* -.211946 0.212916
Length of pistil(LI) -.133800 0.360732 0.374652*
Length of stamen(LS) -.190745 0.198315 0.456820%*
Length of capsule(LC) 0.224817 0.257264 -.245697%
Width of capsule(WC) 0.368390* 0.130685 -.061600
Capsule index(CI) -.252824* -.081018 0.177275
Length of seed(LE) 0.405549* -.208896 0.281001
Width of seed(WS) -367216% 0.265377 -.320649
Seed index(SI) -.374290* 0.272103 -.297395
Eigenvalue 4.0685 2.6856 2.0595
Proportion 0.3130 0.2066 0.1584
Cumulative 0.3130 0.5195 0.6779

*= Characters significantly loaded to each functions
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Table 3. Importance value of appearance species in quadrate from four habitats

Species Relative Relative Importance
coverage(%) frequency(%) value(IV)

Megaleranthis saniculifolia 2.9 1) & 42.58 8.24 50.82
Aruncus dioicus 7Y %} 9.46 3.18 12.64
Corydalus turtschanovii & 3 A 7.43 4.19 11.62
Veratrum oxysepalum ¥} X)) 6.25 5.20 11.45
Anemone koraiensis Eo}n] vl g 4.05 491 8.96
Meehania urticifolia @7} 3 2 2.40 6.36 8.76
Filipendula palmata €] 2] & 3.30 3.76 7.06
Aconitum pseudo-laeve X ¥ 1.76 3.90 5.66
Pseudostellaria palibiniana 2718 % 2.56 2.89 5.45
Smilacina japonica <) 1.35 3.90 5.25
Pseudostellaria heterophylla 718 2 1.93 2.60 4.53
Pimpinella brachycarpa 3} & 0.44 4.05 4.49
Aconitum jaluense -2 0.93 3.47 4.40
Equisetum hyemale < X)) 291 1.30 4.21
Paris verticillata XY 7V & 0.41 3.18 3.58
Symplocarpus nipponicus o} 7] &2 5.3 1.65 1.73 3.38
Hylomechon vernale 3} 5 0.74 5.06 5.80
Disporum ovale 27} 711} 2] 0.64 1.88 2.52
Lilium medeoloides 21} &) 0.24 2.17 2.41
Cardamine komarovi =7J o} 1§ o} 0.22 2.02 2.24
Saxifraga punctata Ev}| 3 0.86 1.16 2.02
Astilbe rubra =5 Q. 0.58 1.16 1.74
Carex siderosticta T A2 0.73 0.87 1.60
Maianthemum bifolium 51| 2 0.75 0.72 1.47
Cardamine leucantha v} 2] WY o} 0.27 1.16 1.43
Ostericum sieboldii 81 0] 1}2] 0.35 1.01 1.36
Sasa borealis Z 3 T} 0.74 0.58 1.32
Asarum sieboldii % 2] & 0.13 1.16 1.29
Polysticum tripteron 4] A} 2. A} 2] 0.24 1.01 1.25
Caltha palustris ‘S2| } & 0.20 1.01 1.21
Cacalia auriculata 9 %3 & 0.17 1.01 1.18
Saussurea grandifolia A9 %] 0.16 0.87 1.03
Carex filipes var. oligostachys FA| A} 2 0.09 0.87 0.96
Primula jesoana 2°8 Z 0.08 0.87 0.95
Erythronium japonicum Q % A 0.14 072 0.86
Geranium thunbergii ©| ZE]% 0.14 0.72 0.86
Ainsliaea acerifolia &3F 3 0.11 0.72 0.83
Oxalis obtriangulata 234 o\ ¥} 0.08 - 0.72 0.80
Dryopteris crassirhizoma 33 0.13 0.58 0.71
Angelica dahurica T-81 )| 0.27 0.43 0.70
Adenocaulon himalaicum 8 7} x| 0.06 0.57 0.63
Anemone reflexa 3| 2] vl &% 0.06 0.58 0.64
Carex jaluensis AL ZEAL 2 0.06 0.58 0.64
Isopyrum raddeanum \} 58} 2% 0.33 0.29 0.62
Duchesnea chrysantha ui ot 7) 0.17 0.43 0.60
Athyrium yokoscense ¥ _’11*]—?‘4 0.31 0.29 0.60
Calamagrostis Iangsdmf G AR = 0.31 0.29 0.60
Liparis japonica 7\ t}e} ¢ 2 0.31 0.29 0.60
Chrysosplenium pilosum 83§ o] &= 0.25 0.29 0.54
Aquilegia buergeriana UH =g %—i‘% 0.04 0.43 0.47
Thalictrum actaefolium &% 2} t} 2] 0.04 0.43 0.47
Lamium album var. barbatum T4+ 0.04 0.43 0.47
Caulophyllum robustum 7§ €] t}-2] o} A ] 0.17 0.29 0.46
Plectranthus inflexus 2t Atdl gl 0.09 0.29 0.38
Athyrium ntppomcum 7H AL 0.03 0.29 0.32
Ligularia fischerii &3] 0.03 0.29 0.32
Vicia venosa %%Q-ﬂ 0.03 0.29 0.32
Chrysosplenium grayanum J@ ol 0.03 0.29 0.32
Hanabusaya asiatica 373 % 3% 0.03 0.29 0.32
Arisaema amurense :'-Z'] A 0.03 0.29 0.32
Pedicularis resupinata 40| % 0.03 0.29 0.32
Trillium camschatcense 9 9 % 0.03 0.29 0.32
Carex okamotoi 2] 2| th A} & 0.03 0.29 0.32
Arisaema ringens 2732 0.03 0.29 0.32
Athyrium pycnosorum 8 LA} 0.03 0.29 0.32
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Table 4. Chemical components of soil on the Megaleranthis saniculifolia from four different habitats

Habitat Mt. Sobaek Mt. M. Mt. Average
Contents Chonmundae Chondongri  Average  Kwangdeok Taeki Jumbong
pH(1:5) 5.25 5.19 5.22 5.03 5.45 5.43 5.28
rwslem) 3505 295.0 322.8 194.0 2295 205.0 237.83
capacity(%) 25.74 32.14 28.94 22.54 29.53 14.74 23.94
O.M.(%) 6.27 7.33 7.05 4.31 5.59 4.20 5.29
P:Os(mg/kg) 95.8 104.8 100.3 92.8 86.7 77.7 §9.38
Ca(meq/100g) 7.00 4.34 5.67 2.21 5.78 3.90 4.39
Mg(meq/100g) 1.60 0.78 1.19 0.54 1.07 1.17 0.99
K(meq/100g)  0.41 0.56 0.49 0.32 0.27 0.28 0.34
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