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Abstract

This basic study is to present the methods and raw data for carrying out to objectively assess
an ecosystem by developing the plant ecological indices. The results are as follows. The plant
ecological indices were 7 units including RI (Rare Index), EI (Endemic Index), SI (Specific
Index), NI (Naturalized Index), Ul (Urbanized Index), Pte-Q (Pteridophyta Index) and HI
(Halophytes Index). The vascular plants in Mt. Waryong, Mt. Bongmyeong and Bito island
were summarized as 471 taxa including 104 families, 294 genera, 419 species, 3 subspecies, 41
varieties and 8 forms. We surveyed 5 taxa of rare plants, 7 taxa of endemic plants, 38 taxa of
specific plants by floristic region, 40 taxa of naturalized plants, 1 taxa of invasive alien plant, 19
taxa of pteridophyta and 14 taxa of halophytes. Bito island had the highest RI was 1.2%. Mt.
Bongmyeong was 1.4% higher than other sites. If the SI of 2.9% was the highest in Bito island.
Bito island was the highest NI, and the UI was the hightest in Mt. Waryong. Mt. Bongmyeong
was the lowest NI and UL In Mt. Waryong and Bito island, the highest DI was 9.1%. The Pte-Q
of Mt. Waryong was 1.3 higher than the other sites. Bito island, the highest HI was 8.1%.
Overall, 1.5% of RI, 1.9% of EI, 2.3% of SI, 8.5% of NI, 14.3% of Ul, 9.1% of DI, 1.0 of Pte-Q and
3.0% were analyzed with HI.
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Table 1. The calculation process of ecological indices applied this study

Indices Calculation process
(Rare}?n dex) (No. of rare plants in unit area/No. of whole surveyed plants in unit area) X 100%
EI

(Endemic Index) (No.

of endemic plants in unit area/No. of whole surveyed plants in unit area) X 100%

SI

s . S - - ; it ares 0,
(Specific Index) (No. of specific plants in unit area/No. of whole surveyed plants in unit area) X 100%
NI
Atrrpali i it E < . H it arer 0,
(Nautralized Index) (No. of naturalized plants in unit area/No. of whole surveyed plants in unit area) X 100%
Ul
E ’ xee 0,
(Urbanized Index) (No. of naturalized plants in unit area/No. of whole naturalized plants in Korea, 279 taxa) X 100%
. bl (No. of invasive alien plants in unit area/No. of whole invasive alien plants in Korea, 11 taxa) X 100%
(Disturbed Index)
Pte-Q . . . . . -
(Preridophyta Index) (No. of pteridophyta in unit area/No. of whole surveyed plants in unit area) X 25
HI

(Halophytes Index) (No.

of halophytes in unit area/No. of whole surveyed plants in unit area) X 100%

FASNA 5o, B Aol A2 A Disturbed Index) 4o tigh g4 wet 2

oA Aboprbs AERA AAA] A AREE A HdE dllAskr] fIgh Aol AFA - Ao
Ho 3 5, 2004; HPgel 5, 2010). WA (1980)7+ ©@7 5(2011)9] F&-& o] g5kt

& Aol FAAES = W SR E F 331 FAEA | g3t AL 93t A A 20| Ak

FEEFAAEATE], 2005) FoAA AFE = F 4L alA FAEAS(Pe-Q: Pteridophyta
= FE5 ARt e 2 A Index)2} FA41EXS2(HI: Halophytes Index)&
e AXHA A FeH ol A-g-sto] Kt 4 AFLEFT O] AR A R0] A0 oFx] Ao B
=24 o] g EE e 54 Aol vt of W2 Ao HuAES Yehfe, T3 meo]
P AvET g 4= Qlh 2 AFolA= = Aws Yxeli 97| fie] 2 Aol 37
O A A FollA &8st A4S 62F S o] webal Hukele wholsly] o8 AMLElAT o
A SdEs 5 Adstdon, G8AEY AH AABR L e QAo HLER|= %g
4 SAS WA 2D Fo AIAAGENE - w qanune) e vicet 207t 3 Bt
o1, 2009; 4192 5, 2009 7 gl7) el AelE GuAISY BEE

AN SR NSRS RR NI ox il gunge 304 L2E dehd)
A4 A<= Fi8l Table e ArEl e °8 .
ston o= et F AETHS g R 4 e
A& Hrkehs Aol oflel AgHor x99 4]
24 EAS B % 712 aTet @ M. 23 5
= 9l

3] A& [RI: Rare Index), EAMHE(El: Endemic 1. 42 $238
Index) @ £0]&(SI: Specific Index)S ¥-3E A& AR A (AR Y), FBAF A H(BAY) H HE
4 E AR Fagt Fof et FFH 24 A AGCAI)olA E1E HA A4 dsh>
3t Aot} ASKE(NI: Naturalized Index), &= 1047} 2944 419% 3015 41M% 855 5 £ 471
Al3}A)4=(UT: Urbanized Index) ¥ wZ-&(DI: A= og golx9thTable 2). FAAEEL 7
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Table 2. The number of taxa of major sites in Sacheon-si by taxonomic levels

Class Family Genus Species Subspecies Variety Forms
Pteridophyta 7 11 18 1 - -
Gymnospermae 5 7 10 - 1 1
Angiospermae
Dicotyledonae 80 223 321 2 30 6
Monocotyledonae 12 53 70 - 10
Total 104 294 419 3 41 8

Table 3. The number of taxa by major sites in Sachoen-si

Table 4. The similarity index by major sites in Sacheon-si

Site A B @ Site A B C
A 115 - A 100.0 - -
B 131 59 B 39.60 100.0 -
C 39 8 37 C 14.3 3.5 100.0

A: Mt. Waryong, B: Mt. Bongmyeong, C: Bito island
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ok AR A (AR )T BIEAH A H(CAH)0]
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a5 RAFUE A2 o 2Rt 908
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BB SAMUE, 7IHE, S4uE, Aol
1

U wigeiRte] ) ssake], v, o5 U, o

URE AgHoR AAEe] o5 At 5 gael goz SIEgtHTable 6), 9B A9
ol Aeks AR UERHTHTable 5). A (Azjo)e 7|WE, S4HE vguae] sus
9 AXEL AEAt AGAA ) Ay 7], WEUR 5 5RE0 B} 2o (BRS¢ A
=, A, S84 AGBAR)S HuAbE Wi O Wi SEUR WZUR £ RS
ue], HIEA AH(CAY)S BT, STH7H Fo ZAEQT HEA 2O H)e EAAE
URE gelElon A 7 o873 BEdt o) oo}
Table 5. The list on rare plants of major sites in Sacheon-si
Family name Scientific-Korean name Sites
A B C
Sapindaceae Koelreuteria paniculata Laxmann 27} L5 - - \%
Aquifoliaceae Tlex cornuta Lindl. ex Paxton & & 7}FA U5 - - vV
Violaceae Viola albida Palib. &9 A v] 22 \Y, \Y, -
Compositae Scorzonera albicaulis Bunge 2] 2 \Y - -
Liliaceae Tricyrtis macropoda Miq. W Z1}2] - V -
A: Mt. Waryong, B: Mt. Bongmyeong, C: Bito island
Table 6. The list on endemic plants of major sites in Sacheon-si
Family name Scientific-Korean name Sites
A B C
; i Kimura 71 H = B }
Salicaceae Salix koriyanagi Kimura 7] ¥& \Y
Salix pseudolasiogyne H. Lev. s+H& \Y - -
Betulaceae Carpinus laxiflora (Siebold & Zucc.) Blume A o L5 - V -
. Indigofera koreana Ohwi W15 H]#}-2] \% \% -
Leguminosae
Lespedeza maritima Nakai 3l H R} \Y, - -
Scrophulariaceae | Paulownia coreana Uyeki 255 - V -
Caprifoliaceae Weigela subsessilis (Nakai) L.H. Bailey 3 Z 1} V V -

A: Mt. Waryong, B: Mt. Bongmyeong, C: Bito island
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Table 7. The list on specific plants by floristic region of major sites in Sacheon-si

Degree Scientific-Korean name i
A B C
Camellia sinensis L. A5 - vV
Raphiolepis indica var. umbellata (Thunb.) Ohashi TF S U5+ V -
Indigofera pseudotinctoria Matsum. g0t - \Y
1 Poncirus trifoliata Raf. ¥ A5 - V
Koelreuteria paniculata Laxmann 2 7F5 U5 - - vV
Tlex cornuta Lindl. ex Paxton .3 7}A| U5 - - vV
Centella asiatica (1) Urb. W& vV - \%
Callicarpa mollis Siebold & Zucc. A5 \Y,
Arachniodes aristata (G. Forst.) Tindale 7} =2 11 A}2] V - \Y,
v Wisteria floribunda (Willd.) DC. & - \Y2
Pinellia tripartita (Blume) Schott tj¥+a} V -

A: Mt. Waryong, B: Mt. Bongmyeong, C: Bito island

, FHE, Eur, I
7, 2R, s, AATRR, e
&, S ARy FoeF, AtkE, b
ERHE, U, APEUE AR, E9,
AU, AEUE, B 7“D1]E FHZIUE, 9
Yuju) 3 glugold) § 24%R+, I5d-2 3%
W, Al SERYT S 3 % HI% 2
T, FUE, dolx
F7AUE, WE, AHIUE 5 8ER, IVes
7hed At F, ttet & 3ERTOE LER:
m % 3gERFOE Solw gt

AEZAL 57 57 5 I~Vego] gow &
ool & o)z S YRA o)A gt HEoh=
wjZolch, whehA APA] 8 Aol A] e
AeAsH E44E 5 I-Veuale &
2L Table 73+ 2t} 9FFAl 2] (AX] )L
FUE, BE, AEIUE, Theaaabe, et
SERT, %%‘*J A (BA ) AR, 5,
A 5 3EFE, HEAD AYCAR)E Fo

AFUE, TY7RILE, BE, 7he4 1Ak
SERTOE YEHTE

2) AT
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Al
o
A
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ot Sh Tl J& r
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old

agAo] Eae|Aol nxAtey, dyols, £
ofF, "HIE, 7, theol, Fthedol], wol,
F2ETE, BE7E, of7|ERId, 9ol d3d
R, FolAtE, 2T,
5 40EFToZ FlFEA
(Table 8). WA LTOPYAZS HAE 1-FT
O 2 ZAE QI
HOHE AmEH g4t A (AR]H)0] 34+
Fat, AR A A (BA ) 2087+, HIEA A (C
A ) 228 [0 2 YEton, 8 219 A A
ShAlET} Bl s Al 254 219 85.0%, &BA A
o 50.0%, HEA A9 55.0%2 e} A A

Hol 71 w2 A3t4lEo] EdsIoT)
w}xu 79 Bol|g]7} 1658-540.0%), F
E5130.0%), FEHAloF 45255410.0%), oF

*lOHEP Aefjo|2)7t 2t 3EF(7.5%), gorH|]
7b 287 2(5.0%) 22 Y Sotv2|7te} #

iko] 71 ‘E%%T‘Jr FlgHee] 35 lev ‘31‘213
o, 2532 SEFT12.5%), 353 1587
(37.5%), 4o+ % R (6.0%), b5H> 1887
T45.0%) 2.2 55g°] 7P Beken I thgol

35Folet. olUAZIY A% 1]k 21RFE
(62.5%), 271 8&F(20.0%), 37]= &7
27.5%)C2 1717} 7V Wk e, 1 thao] 3712

w4 =0T



Table 8. The list on naturalized plants of major sites in Sacheon-si

Scientific-Korean name Mz )

OR ND 1P A B C
Rumex crispus L. 2] A o] EU 5 1 \% vV -
Rumex nipponicus Franch. & Sav. Z42] A o] AS 2 1 - - \%
Rumex obtusifolius L. E22] A 0| EA 3 2 \Y, \Y, \Y,
Phylolacca americana L. 1] = A} 2] & NA 3 3 \% \% \%
Chenopodium album L. 3§ o} EA 5 1 \Y, \Y, -
Chenopodium ficifolium Smith &4 o} EU 5 1 \Y \Y -
Amaranthus retroflexus L. @H| S TA 2 1 Vv - -
Brassica juncea (L.) Czern. 7t AS 5 1 \VJ - vV
Lepidium apetalum Willd. They o] NA 3 1 V V V
Lepidium virginicum L. F-ThE g o] NA 5 3 vV - -
Thlaspi arvense L. &y o] EU 3 1 V V -
Trifolium pratense L. w227 Z& EU 3 1 - \VJ vV
Trifolium repens L. E7| & EU 5 1 V \Y, V
Euphorbia supina Raf. o} 7] g =1 o NA 5 1 \% - -
Oenothera biennis L. @ 3ro] %L NA 5 1 V V V
Ipomoea purpurea Roth =22 TA 3 1 \VJ - -
Veronica persica Poir. Z7]&5%4& EA 5 2 V V V
Ambrosia artemisiifolia L. ) A & NA 5 2 vV - vV
Aster subulatus Michx, 8] #-£=-3} NA 3 3 - V V
Bidens frondosa L. 0] = 7F2ALE] NA 5 3 vV vV -
Conyza canadensis (L.) Cronquist &% NA 5 1 V - V
Coreopsis lanceolata L. 227 =- NA 2 2 - - V
Cosmos bipinnatus Cav. IL2E 2 NA 3 2 \Y - -
Cosmos sulpbureus Cav. leo I AT NA 2 2 - - V
Erechtites hieracifolia Raf. -2 U5 NA 3 3 V - -
Erigeron annuus (L.) Pers. 742 NA 5 1 V \Y, V
Galinsoga ciliata (Raf.) S.F. Blake & HZ o} 2 H| TA 3 3 \% \% -
Helianthus tuberosus L. STHA] NA 3 1 V - -
Lactuca scariola L. 7FA| Ay EU 5 3 V - -
Rudbeckia bicolor Nutt. g2 Q13- NA 3 2 - - vV
Sonchus asper(L.) Hill 21712 % EU 5 1 \VJ \VJ -
Sonchus oleraceus L. B} 7} % EU 3 1 V V V
Tagetes minuta L. Tt4>=1oF A H] SA 4 3 V - -
Taraxacum officinale Weber A %71 Ed| EU 5 1 \% vV \Y
Xanthium strumarium L. =320}2] AS 2 1 V - V
Bromus tectorum L. BRI 72 EU 3 2 V - -
Bromus unioloides HB.K. 0| A& SA 4 3 \VJ - -
Dactylis glomerata L. 22| A EA 5 1 \Y, V V
Festuca arundinacea Schreb. 7] 2]€ EU 5 3 \VJ vV vV
Lolium mudtiflorum Lamarck F| = 2] EU 3 3 \Y, - V

OR: Origin, ND: Naturalized degree(1: rare, 2: local and not abundant, 3: common but not abundant, 4: local but abundant,
5: common and abundant), IP: Introduced period(1: 1876-1921, 2: 1922-1963, 3: 1964-the present)

EU: Europe, EA: Eurasia, AS: Asia, NA: North America, TA: Tropical America, SA: South America

A: Mt. Waryong, B: Mt. Bongmyeong, C: Bito island
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Table 9. The list on pteridophyta of major sites in Sacheon-si

Family name Scientific-Korean name Sites
A B C
Equisetaceae Equisetum arvense L. 2] 7| V Vv V
Osmundaceae Osmunda japonica Thunb. 31H] - Y -
Dennstaedtia birsuta (Sw.) Mett. ex Miq. ZFILA}2] V \Y, -
Dennstaedtiaceae | Dennstaedtia wilfordii (Moore) Christ 211 A}2] V - -
Preridium aquilinum var. latiusculum (Desv.) Und. ex Heller ILA}2] vV \ -
Aspleniaceae Asplenium incisum Thunb. 12| 1L A}2] \Y, \Y, \Y,
Arachniodes aristata (G. Forst.) Tindale 7}=4] 12A}2] vV - \%
Cyrtomium fortunei J. Sm. 2| 31H] - \Y \Y
Dryopteridaceae Dryopteris bissetiana (Bak.) C. Chr. AFZA|H] LA} vV vV -
Dryopteris bikonensis (H. 1td) Nakai &-Z A H| LA \Y \Y -
Dryopteris saxifraga H. 1td U} ] Z A 0] LA} V V -
Dryopteris uniformis (Makino) Makino |5 3LA+2] \Y - -
Thelypteris decursive-pinnata (v.Hall) Ching A4 1 A}F2] - Y -
Thelypteridaceae | Thelypteris palustris (Salisb.) Schott & 14 1A} - \Y -
Thelypleris quelpaertensis (Christ) Ching %] 4 LA} - \Y, -
Athyrium brevifrons Kodama ex Nakai ZFA8F 1A}z V vV -
Woodsiaceac Athyrium niponicum (Mett.) Hance 7] ZLA}2] V V -
Athyrium yokoscense (Franch. & Sav.) Christ ¥ IZA}2] V - -
Onoclea orientalis (Hk.) Hk. 7] @ a} - vV -
A: Mt. Waryong, B: Mt. Bongmyeong, C: Bito island
Table 10. The list on halophytes of major sites in Sacheon-si
Family name Scientific-Korean name Sites
A B C
Atriplex gmelinii CA. Mey. 7}=78=7 o] - - v
Chenopodiaceae Suaeda japonica Makino 2 % - - \Y
Suaeda glauca (Bunge) Bunge L&A - - Vv
Suaeda maritima (L.) Dumortier 3| 35 - - V
Umbelliferae Cnidium japonicum Miq. 7AAMER} - - \Y
Plumbaginaceae | Limonium tetragonum (Thunb.) A.A. Bullock 782 73 - - V
Convolvulaceae | Calystegia soldanella (1) Roem. & Schultb. 70| 2 - - \Y,
Verbenaceae Vitex rotundifolia Lf. 48] 7] 5 - - vV
Compositae Aster tripolium L. 7R 7§ 0] % - - V
Juncaginaceae Triglochin maritimum L. A| A - - \Y
Phragmites communis Trin. Z-tl] - \Y \Y
Gramineae Setaria viridis var. pachystacys (Franch. & Sav.) Makino & Nemoto 7014 & - - \%
Zoysia sinica Hance ZA7%+T] - - \Y,
Cyperaceae Carex scabrifolia Steud. 4 Y ALz - - \Y
A: Mt. Waryong, B: Mt. Bongmyeong, C: Bito island
5) A EAF A AR G)o] 138-768.4%), & BA l°ﬁ (BZ]
A Z0 Ajol4 el PR Ee 1985 %) ISRRETS.9%, YEH A€CA) 4
o8 Uepgon(Table 9), AHRE 945t QLIWOE FHAF A Ho)A Fx|AEo] 7P<P ity
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Table 11. The ecological indices of Sacheon-si

Indices A B C All sites
RI 0.5% 0.7% 1.2% 1.5%
EI 1.3% 1.4% 0.0% 1.9%
SI 1.3% 1.0% 2.9% 2.3%
NI 9.1% 6.9% 12.7% 8.5%
Ul 12.2% 7.3% 7.9% 14.3%
DI 9.1% 0.0% 9.1% 9.1%

Pte-Q 0.9 13 0.6 1.0
HI 0.0% 0.0% 8.1% 3.0%

A: Mt. Waryong, B: Mt. Bongmyeong, C: Bito island
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