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Habitats Environmental Characteristics of Polypodium vulgare L. in Ulleung-do™
Kyeong-Sik Cheon’, Jun-Soo Han’, Kyung-Ah Kim’, Kil-Hwan OK’, Ki-Oug Yoo’
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ABSTRACT

The habitats characteristics of Polypodium vulgare L. in Ulleung-do were investigated to compile basic data
for conservation and restoration. Natural habitats were located at altitudes of 410~748m with inclinations of
12~80°. Sixty six vascular plants were identified from 10 quadrats in 4 habitats. Dominant species among the
woody plants, based on importance value, were Acer pictum subsp. mono(49.52%) in the tree (T1) layer, Sorbus
amurensis(28.99%) in the subtree (12) and Schizophragma hydrangeoides(51.99%), Ligustrum foliosum(8.82%),
Fagus engleriana(7.25%) in the shrub (S) layer. Importance value for members of the herb (H) layer were as
follows: Polypodium vulgare 23.23%; Maianthemum dilatatum 9.65%; Phryma leptostachya var. asiatica
9.23%; Dryopteris crassirhizoma 8.40%; Carex shimidzensis 6.75% and Dystaenia takesimana 5.42%. The
importance value of the last five species were high, so they were at affinity with Polypodium vulgare in their
habitats. Species diversity was 1.18, and dominance and evenness were found to be 0.11 and 0.84, respectively.
The soil types were sandy loam. Average field capacity was 30.42%, and the organic matter and pH were
17.95%, and 4.70. Correlation coefficients based on environmental factors, vegetation and soil analysis were
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showed that positive correlations between species diversity and species richness, whereas between species

diversity and dominance, coverage of Polypodium vulgare and species richness were showed negative

correlations.
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ANALYSIS
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Figure 1. Map of investigated areas
(1: Taeharyeong, 2: Duribong,
3: Seonginbong, 4: Jeodong-ri)
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Figure 2. Altitude(A), slope degrees(B), litter depth(C) and direction(D) of Polypodium vulgare habitats
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Table 1. Structural properties of Polypodium vulgare habitats

Investigated area Species richness Species diversity Dominance Evenness
Taeharyeong 15 0.97 0.16 0.83
Duribong 40 1.39 0.06 0.87
Seonginbong 45 1.37 0.06 0.83
Jeodong-ri 15 1.00 0.14 0.85
Average 28.75 1.18 0.11 0.84

Table 2. Soil texture of Polypodium vulgare habitats
Investigated area Sand(%) Silt(%) Clay(%) Soil texture
Taeharyeong 50.00 48.13 1.88 Sandy loam
Duribong 52.64 42.50 4.86 Sandy loam
Seonginbong 65.71 30.00 4.29 Sandy loam
Jeodong-ri 58.75 39.38 1.88 Sandy loam
Average 56.77 40.00 3.23
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Table 3. Soil characteristics of Polypodium vulgare habitats

Investigated area Field capacity (%) Organic matter (%) pH
Tacharyeong 35.25 18.21 4.67
Duribong 28.99 18.53 4.89
Seonginbong 24.25 17.73 4.84
Jeodong-ri 33.20 17.33 4.39

Average 30.42 17.95 4.70

Academy of Agricultural Science, 2011) 1] 11A}2] Z}AY
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vl Ellenberg, 1956), 3 %o <lste] ZshA 948 A%

Zete] FrkE: WO e Uehs Aow dHA Y
YiLee, 1980), el Al2] AAR|e] AATZ oA ol2ig

AurEel A AXshock

S BEEY TEL FEES P TS YAt
o 2AAY 3 BB Hurt B A9 HP uels
Fo Twol WEst Bgron, elaRe YEY BEOE
2830 ARIE BelHoR BRb] W] 4
BHoR u s o] 4SS AW YROR A

Zhelek wheba 7102 & uf vpgleae nlojaiake] o
A& fgacloz 283 Zlor Ayzber)

E3 Ak O] TR ARY] FERES} oL H&
FOlSHTAE Hol, Be FH7F A A8Y4E v
ArEle] B2 9ol Fadhs A eR vehgth ma vl
Jarfel= 3t Aol HlaA ofet FR9 Ao vtk

o,

Table 4. Correlation coefficients of environmental factors, structural properties and soil characteristics in

Polypodium vulgare habitats

AT SD LD SA SI CL FC OM PH RIC DIV DOM EVE CO(TI)CO(T2) CO(S) CO(PV)
AT 1
SD 024 1
LD 025 070 1
SA 0.67 -087 056 1
SI 052 095% -0.66 -098* 1
CL 077 -029 043 -022 001 1
FC 0.16 087 -095% -0.67 079 -050 1
oM 081 016 -0.60 -045 037 039 039 1
PH 041 -077 063 034 -053 083 -080 024 1
RIC 061 -054 090 062 -0.64 001 -078 -0.88 025 1
DIV 072 -048 083 064 -0.62 -0.14 -069 -093 012 099 1
DOM 084 051 -073 -074 069 031 062 093 -0.03 -094 -098 I
EVE 046 024 -0.70 0.6 003 -0.87 063 010 -068 -041 -029 009 1
CO(T1) -0.98% -041 034 080 -0.67 -0.68 -030 -0.77 -025 066 075 -0.87 041 1
CO(T2) 095 041 -054 -075 0.65 053 044 091 0.6 -0.83 -0.90 097* -0.16 -0.96* 1
CO(S) 062 -059 049 011 -031 093 -0.65 041 097% 006 -008 0.19 -0.72 -048 039 I
CO(PV) 023 015 -081 -010 0.17 -028 060 075 -020 -084 -0.80 065 072 -022 049 -0.13 |1

*indicate significance at 5% level

**Note: AT: altitude, SD: slope degrees, LD: litter depth, SA: sand, SI:

silt, CL: clay, FC: field capacity, OM: organic matter,

PH: pH, RIC: species richness, DIV: species diversity, DOM: dominance, EVE: evenness, CO(T1): coverage of tree layer,
CO(T2): coverage of subtree layer, CO(S): coverage of shrub layer, CO(PV): coverage of Polypodium vulgare
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AL 7HA B Z(Lee, 1996a; Korea National Arboretum,
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Appendix 1. Importance value of species in Polypodium vulgare habitats

) DR SI
Layer Species TH L 23 41 2 3 4 JD RC(%) RFE%) RD%) IV(%)
Acer pictum subsp. mono (Maxim.) Ohashi L= &} 50% 50 5 50 100 48.57 4545 5455 4952
1 Sorbus amurensis Hedl. Yo} 7}= 50 10 10 40 2095 3636 2727 2820
Pinus parviflora Siebold & Zucc. A5 80 15.24 9.09 13.64 12.66
Fagus engleriana Seemen ex Diels Y =35 80 15.24 9.09 4.55 9.62
Sorbus amurensis Hedl. @u}7}& 55 40 85 10 10 35.88 2500 26.09 28.99
Acer takesimense Nakai 4 gh3&1}5- 30 30 40 23.15 1250 17.39  17.68
Fagus engleriana Seemen ex Diels U =L+ 30 10 9.26 833 13.04 10.21
Styrax obassia Siebold & Zucc. ZFWL}F 5 25 10 9.26  12.50 6.52 9.43
Acer pictum subsp. mono (Maxim.) Ohashi 1l & 4] U5 40 5 1042 833 8.70 9.15
- Hydrangea petiolaris Siebold & Zucc. 5 + + 0.23 8.33 8.70 5.75
Tilia amurensis Rupr. T|L}5- 25 5.79 4.17 6.52 5.49
Taxus cuspidata Siebold & Zucc. & 15 3.47 4.17 4.35 4.00
Tsuga sieboldii Carriere &4 U5 5 1.16 4.17 2.17 2.50
Acer pseudosieboldianum (Pax) Kom. GohaLp5 5 1.16  4.17 2.17 2.50
Cryptomeria japonica (L.f.)) D.Don AFu}3- 012  4.17 2.17 2.15
Schizophragma hydrangeoides Siebold & Zucc. H}9] 4=+ 0.12 4.17 2.17 2.15
Schizophragma hydrangeoides Siebold & Zucc. H}9]5==+  + 60 30 + 40 40 7196 1481 69.20  51.99
Ligustrum foliosum Nakai 4] 3 &5 10 5 + + 6.07 11.11 9.28 8.82
Fagus engleriana Seemen ex Diels Y =35 5 + 5 5 10 9.11 9.26 3.38 7.25
Acer pictum subsp. mono (Maxim.) Ohashi L= & p5- + + + 4.11 7.41 1.69 4.40
Acer takesimense Nakai /4 gh3&U5- + + 0.71 7.41 1.69 3.27
Sorbus amurensis Hedl. Qo 7}% + + 5 2.14 5.56 1.69 3.13
Taxus cuspidata Siebold & Zucc. F+E 5 + + 2.14 5.56 1.27 2.99
Callicarpa japonica Thunb. ZHAubE- + 0.54 5.56 2.11 2.73
Acer pseudosieboldianum (Pax) Kom. GotaLp5 + + 0.54 5.56 1.69 2.59
Sambucus sieboldiana var. pendula T.B.Lee Q1T + + 0.36 3.70 1.27 1.78
S Euonymus fortunei var. radicans (Miq.) Rehder SAPE U5 + + 0.36 3.70 1.27 1.78
Styrax obassia Siebold & Zucc. ZF WL} + 0.36 3.70 0.84 1.63
Pinus parviflora Siebold & Zucc. 4 AL}5- + 0.36 3.70 0.84 1.63
Hedera rhombea (Miq.) Bean 49} + 0.18 1.85 1.27 1.10
Tilia amurensis Rupr. T|L}5- + 0.18 1.85 0.42 0.82
Tilia insularis Nakai 4435 + 0.18 1.85 0.42 0.82
Ampelopsis brevipedunculata (Maxim.) Trautv. 7] 3 + 0.18 1.85 0.42 0.82
Rubus takesimensis Nakai 45T 7] + 0.18 1.85 0.42 0.82
Cryptomeria japonica (L.f.) D.Don AFL}3- + 0.18 1.85 0.42 0.82
Camellia japonica L. W5 + 0.18 1.85 0.42 0.82
Polypodium vulgare L. 1] < 1LA}E] 40 40 30 10 15 40 10 5 5 5 2681 7.81 3507 23.23
Maianthemum dilatatum ANelson & J.F.Macbr. 273 0|4 20 70 + 12.13 234 1446 9.65
Phryma leptostachya var. asiatica H.Hara T}2] & + 4+ + 45 70 15 17.63 4.69 5.39 9.23
Dryopteris crassirhizoma Nakai 4% 5+ 5 5 52010 5 30 5 1213 7.81 5.26 8.40
H Carex shimidzensis Franch. A7 2] AFZ 5 55 10 + 3.42 391 1293 6.75
Dystaenia takesimana (Nakai) Kitag. 4dH}T] + + 5 + 5 5 35 6.97 6.25 3.05 5.42
Viola kusanoana Makino 234} A 8] 4 + 10 5 5 5 5 4.09 4.69 4.69 4.49
Sasa kurilensis (Rupr.) Makino & Shibata 4] 3]t} 40  5.36 0.78 4.24 3.46
Poa takeshimana Honda 4] 3Eo}Z 5 + 5 1.41 2.34 5.78 3.18
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(Appendix 1. Continued)

DR

Layer Species TH S 5 . ZSI 5 4 /D RC%) RR% RDU V(%)
Arachniodes borealis Seriz. 2F4F 1 ALE] + + + 5 10 228  4.69 2.29 3.09
Solidago virgaurea subsp. gigantea Kitam. 231] < ] + + + 0.47 5.47 0.53 2.15
Smilax riparia var. ussuriensis Hara & T.Koyama Uu& + + + + 0.47 5.47 0.20 2.05
Smilax nipponica Miq. A YU U5 + + + + + 0.40 4.69 0.10 1.73
Allium ochotense Prokh. &ZAtuls + 10 + 1.47 2.34 1.07 1.63
Disporum viridescens (Maxim.) Nakai £ o} 7|} 2] + + + 0.20 2.34 0.28 0.94
Polystichum retrosopaleaceum (Kodama) Tagawa B|E&7]&-% + + + 020 234 0.12 0.89
Asplenium incisum Thunb. %12] ILA}E] + + 0.13 1.56 0.41 0.70
Hepatica maxima Nakai 4 %= + + 0.13 1.56 0.34 0.68
Athyrium yokoscense (Franch. & Sav.) H.Christ ¥ 31A}2] + + 0.13 1.56 0.31 0.67
Viola keiskei Miq. Z+& A ] & + + 013 156 029  0.66
Oplismenus undulatifolius (Ard.) P.Beauv. 5 X7 & + + 0.13 1.56 0.28 0.66
Pseudosasa japonica (Siebold & Zucc. ex Steud.) Makino ©|ti] + + 0.13 1.56 0.28 0.66
Carex blepharicarpa var. stenocarpa Ohwi ©] 9712 A} % 5 0.67 0.78 0.45 0.63
Desmodium podocarpum var. oxyphyllum HOhashi =5=2121012] + + 0.13 1.56 0.16 0.62
Sedum kamtschaticum Fisch. & Mey. 7| &% + + 0.13 1.56 0.12 0.60
Youngia japonica (L.) DC. H2|ujo] + + 0.13 1.56 0.12 0.60
H Aruncus dioicus var. kamtschaticus H.Hara =751} + + 0.13 1.56 0.07 0.59
Campanula takesimana Nakai 4 232 + + 0.13 1.56 0.07 0.59
Lilium hansonii Leichtlin ex Baker A]Zi}g] + + 0.13 1.56 0.07 0.59
Miscanthus sinensis Andersson 2} Aj 5 0.67 0.78 0.31 0.59
Rubus crataegifolius Bunge AFZ 7| + o+ 0.13 1.56 0.03 0.58
Dryopteris sacrosanta Koidz. o} 7] Z A 8] 2L A}€] 5 0.67  0.78 0.22 0.56
Viola woosanensis Y.N.Lee & J.Kim 9-AFA|H] 2 + 0.07 0.78 0.26 0.37
Arachniodes standishii (T.Moore) Ohwi & A 31 A}2] + 0.07 0.78 0.20 0.35
Dryopteris bissetiana (Baker) C.Chr. AF<A|H] LA} + 007 078 0.18 0.34
Duchesnea indica (Andr.) Focke W& 7] + 0.07 0.78 0.09 0.31
Adiantum pedatum L. 5-ZF1LALE] + 0.07 0.78 0.04 0.30
Athyrium acutipinnulum Kodama ex Nakai 4] 31A}2] + 0.07 0.78 0.04 0.30
Cayratia japonica (Thunb.) Gagnep. 7 A| Q= + 0.07 0.78 0.04 0.30
Clinopodium chinense var. parviflorum Hara 33 °0]Z% + 0.07 0.78 0.04 0.30
Onoclea orientalis (Hook.) Hook. 7] u} + 0.07 0.78 0.04 0.30
Dennstaedtia wilfordii (T.Moore) H.Christ 3F31A}E] + 0.07  0.78 0.03 0.29
Saussurea pulchella (Fisch.) Fisch. ZtA| | + 0.07  0.78 0.03 0.29
Trillium tschonoskii Maxim. % % + 0.07 0.78 0.01 0.29

Note; T1: tree layer, T2: subtree layer, S: shrub layer, H: herbaceous layer, TH: Tacharyeong, DR: Duribong, SI: Seonginbong,
JD: Jeodong-ri, RC: Relative coverage, RF: Relative frequency, RD: Relative density, IV: Importance value, *: Coverage
in quadrate, +: Less than 5%.
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