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Abstract : The purpose of this study is to offer the basic data and method for assessing the naturaliness
of temple environment by applying the ecological index of plant to quantitatively and objectively

assess the flora and to understand the flora distributed in major temple forest. The ecological index of
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plant was based in the surveyed flora. The whole flora were summarized as 535 taxa including 103

families, 310 genera, 426 species, 5 subspecies, 82 varieties and 22 forms. And, the numbers of taxa in

the Beopheungsa were 267 taxa, 314 taxa of the Daeseungsa and 296 taxa of the Seongjusa. The rare

plants were 9 taxa including Aristolochia contorta, Viola albida, Arisaema heterophyllum and so forth, and

the Korean endemic plants were 11 taxa including Clematis trichotoma, Stewartia pseudocamellia, Vicia

chosenensis and so forth. The specific plants by floristic region were 51 taxa including Wistaria floribunda,

Celtis aurantiaca, Angelica gigas and so forth, and the pteridophyta were 26 taxa including Osmunda

japonica, Polystichum braunii, Onoclea orientalis and so forth. The naturalized plants were 35 taxa

including Fallopia dumetorum, Conyza canadensis, Xanthium strumarium and so forth, the invasive alien

plants were 3 taxa including Ambrosia artemisiifolia, Aster pilosus and Eupatorium rugosum. In the results

of analysing the ecological index of plant in whole temple forests, RI(Rare Index) was 1.7%, 2.1% of
EI(Endemic Index), 9.5% of SI(Specific Index), 1.2 of PI(Pteridophyta Index) and 6.5% of NI(Naturalized
Index) in narrow sense. In broad sense, FI(Flora Index) was 11.0%, 1.5% of RI, 3.4% of EI, 4.8% of SI,
10.1% of P1, 10.9% of Ul(Urbanized Index) and 25.0% of DI(Disturbed Index). The FI of the Daeseungsa
was the highest among the three temple forests. In narrow sense, the R, SI, NI and DI of the

Beopheungsa was high, the seongjusa was higher the EI and SL In broad sense, the R and SI of the

Beopheungsa, the EI, SI and PI of the Seongjusa, the Ul is high in the Daeseungsa. In future, if we will

analyze ecological index of plant in other temple forests, we will offer the help to establishing the plan

of conservation and restoration on ecosystem in whole temple forests.Environmental Specimen Banks

(ESBs) are playing pivotal role in monitoring the effect of environmental pollution on the ecosystem

based on the retrospective analysis of the representative samples collected regularly and stored in

cryogenic condition.

Keywords : important species, rare index, endemic index, specific index
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Figure 1. The surveyed temple forests in this study
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Figure 2. The survey routes by three temple forests
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Table 1. The calculational formula of ecological index of plant applied this study
Index Calculational formula Remark
FI | (No. of flora in unit area/No. of whole flora in Korea, 4,881 taxaA)x100% Broad*
RI (No. of rare plants in unit area/No. of whole surveyed plants in unit area)x100% Narrow**
(No. of rare plants in unit area/No. of whole rare plants in Korea, 571 taxaB)x100% Broad
- (No. of endemic plants in unit area/No. of whole surveyed plants in unit area)x100% Narrow
(No. of endemic plants in unit area/No. of whole endemic plants in Korea, 328 taxaC)x100% Broad
I (No. of specific plants in unit area/No. of whole surveyed plants in unit area)x100% Narrow
(No. of specific plants in unit area/No. of whole specific plants in Korea, 1,071taxaD)*100% Broad
. (No. of pteridophyta in unit area/No. of whole surveyed plants in unit area)x25 Narrow
(No. of pteridophyta in unit area/No. of whole pteridophyta in Korea, 258 taxaE)x100% Broad
NI | (No. of naturalized plants in unit area/No. of whole surveyed plants in unit area)x100% Narrow
Ul | (No. of naturalized plants in unit area/No. of whole naturalized plants in Korea, 321 taxaF)x100% Broad
DI | (No. of invasive alien plants in unit area/No. of whole invasive alien plants in Korea, 12 taxaG)x100% Broad

A: Korea National Arboretum and The Plant Taxonomic Society of Korea(2007), B: Korea Forest Service and Korea National
Arboretum(2008a), C: Korea National Arboretum(2005), D: Kim(2000); Ministry of Environment(2006b), E: Korea National
Arboretum(2008b), F: Lee et al.(2011), G: National Institute of Environmental Research(2012)

*Narrow: Assessment of one temple forest, **Broad: Comparison between one temple forest and the others
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Table 2. The taxonomic numbers of vascular plants in whole study sites

Taxonomic level Family Genus Species Subspecies Variety Form Subtotal
Pteridophyta 8 15 25 - 1 - 26
Gymnospermae 4 7 9 - - 1 10
Angiospermae
Dicotyledoneae 80 235 319 5 64 18 406
Monocotyledoneae 11 53 73 - 17 3 93
Total 103 310 426 5 82 22 535

Family Genus

Species Subspecies Variety Form
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Figure 3. The comparison of tracheophyta composition in three temple forests
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Table 3. The list of rare plants distributed in three temple forests
Family name Scientific-Korean name B C
Aristolochiaceae Aristolochia contorta Bunge |32 = o o o
Violaceae Viola albida Palib. €98 A 5] 2= o o -
Cucurbitaceae Melothria japonica Maixm. A2} - - o
Ericaceae Rhododendron micranthum Turcz. 77 2] Z22)] - o -
T Polygonatum robustum (Korsch.) Nakai 952 o - -
iliaceae
Streptopus amplexifolius var. papillatus Ohwi St o} H| o - -
Acorus calamus L. A3 - - o
Araceae -
Arisaema heterophyllum Blume =51 2'd-A o - -
Cyperaceae Carex idzuroei Franch. & Sav. =78 ALz - - o
A: Beopheungsa, B: Daeseungsa, C: Seongjusa
Table 4. The list of endemic plants distributed in three temple forests
Family name Scientific-Korean name A B ©
Ranunculaceae Clematis trichotoma Nakai SFa| g v} °© - -
Theaceae Stewartia pseudocamellia Maxim. =Z}L}-5- - - )
Saxifragaceae Philadelphus schrenkii Rupr. 11335 o o o
Indigofera koreana Ohwi T1%-H] 42 - - o
. Lespedeza maritima Nakai 3f| -H}-2] - - o
Leguminosae -
Lespedeza maximowiczii var. tomentella Nakai & Z-5-4}2] - - o
Vicia chosenensis Ohwi =52+ - o -
Violaceae Viola seoulensis Nakai 4|24 1|2 °© 3 -
Scrophulariaceae Paulownia coreana Uyeki 215 - o -
Caprifoliaceae Weigela subsessilis (Nakai) L.H. Bailey ®ZIL-5- o o o
Cyperaceae Carex okamotoi Ohwi A] 2]t A} 2 - o o
A: Beopheungsa, B: Daeseungsa, C: Seongjusa
2011), whebA AHEE U] S HAES] AT B EAR S b o) ApA g of A-g-af2 53t
AL AR U BANEY AN AR 75 ABSARACE BB AAH AR 9 4T
T} $h 29 Aol gat A 2|&- 08 AX|5) thoFAlS tfj #3HcH(Beon and Oh, 2007). webA] &
of AR ) EAUS SHHOR BASk Aol W AMEL Aeld BEeo] AahEl TgEolul, e
23 Aolnt, AB2A9] 48} 7|58 A3 Q7] o] AL
P B U RESH SRS e 43 B4 5
hn Rt | _ _ . -
3% RHdohs S 8% A #Foltal & 4 Slrh
A BAEE B U, R, T,
Rl sjuae), @xERE, e, A () HETARE S48
ARlE, LFUE, BEUE, AYtiit: § IR 37N ARl A Bl AlEAEH EAAES
0.8 ZAFESIeHTable 4) SIERZOR VERY 4% 5, melddy, E=
2R BN A Amny WAL AR 5 SRR, SRS SRR, A
IHRE, SARE SRR, AFAL TRRTOR B kZRR hakadl SRR gEgE A,
Uehgos, TEACR ¥R BAAES Tt AU 5 suRE NSRS ML, v
b B3 28Rl SiTh o=, A, AU, BA, k"AE,
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Table 5. The list of specific plants by floristic region distributed in three temple forests
Degree Scientific-Korean name A B
Wistaria floribunda (Willd.) DC. 5 - o
v Rhododendron micranthum Turcz. 72] 222} - o
Carex idzuroei Franch. & Sav. ZE=7[H| ALz - -
Betula davurica Pall. SErgU5 o o
Celtis aurantiaca Nakai A2 U5 - o
Stewartia pseudocamellia Maxim., =745+ - -
I Vicia chosenensis Ohwi =22+ - o
Poncirus trifoliata Raf. Bj AL - -
Acer palmatum Thunb. THEL o -
Melothria japonica Maixm. A2} - -
Angelica gigas Nakai 27 - o
Dryopteris expansa (C.Presl) Fraser-Jenk. & A.C.Jermy ¥ 2 1A} o -
Ulmus laciniata (Trautv.) Mayr WE| U5 o -
Caltha palustris L. ‘g2 U= - -
Oxalis obtriangulata Maxim, 23§ o|q} o -
Acer mandshuricum Maxim. A5 o -
11 Acer triflorum Kom. £-2}7] o -
Viola orientalis (Maxim.) W.Becker =4 0] 2% - o
Cymopterus melanotilingia (H.Boissieu) C.Y.Yoon 3= o o
Sanicula rubriflora F.Schmidt ex Maxim. H-2-2H1] o -
Weigela florida (Bunge) A.DC. 2325 o -
Cirsium chanroenicum Nakai % % %73 7] - o
Cyrtomium fortuei J.Sm. 4] 11| - -
Abies holophylla Maxim. Z1L}-5- - o
1 Juglans mandshurica Maxim. 7} L5+ o -
Alnus sibirica Fisch. ex Turcz. &2 2]U-5- - o
Betula schmidtii Regel Bf -5 o o
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Table 5. Continued
Degree Scientific-Korean name A B ©
Quercus variabilis Blume =35 o o o
Aphananthe aspera (Thunb.) Planch. 33 U-5- - - o
Ulmus parvifolia Jacq. =515 - - o
Morus cathayana Hemsl. 25 o - -
Urtica angustifolia Fisch. ex Hornem. 7= 4| 7] & o - -
Aristolochia contorta Bunge F W29 o o o
Aconitum jaluense Kom. F=-2 o - -
Chloranthus japonicus Siebold Z-0}H] 22Ty - o -
Camellia japonica L. F9 -5 - - o
Ribes mandshuricum (Maxim.) Kom. 7} §F L o - -
Potentilla cryptotaeniae Maxim. = A 2 - o -
; Meliosma myriantha Siebold & Zucc. U =HLF- - - o
Meliosma oldhamii Maxim. g}C}2] L5 - - o
Ilex macropoda Miq. tJSA- U5 - o o
Euonymus fortunei var. radicans (Miq.) Rehder AP L - - o
Cayratia japonica (Thunb.) Gagnep. 7 A &= - - o
Tilia amurensis Rupr. T L}5- o - o
Angelica anomala Ave-Lall. 7] -1t} o o -
Aucuba japonica Thunb. A L5+ - - o
Fraxinus mandshurica Rupr. S L5 - - o
Lonicera praeflorens Batalin Y| 545 o o -
Campanula punctata Lam. i%—%‘; o - -
Hosta capitata (Koidz.) Nakai J-€H] 0] - - o
Arisaema heterophyllum Blume F+5-10] 24 o - .
A: Beopheungsa, B: Daeseungsa, C: Seongjusa
Q)T bR ALE] 2AAE QAT AETAT sl 2% B 268F2OR YefdtTable 6)
4 ERNRY ZA 455 B3 ALY ABTAS  ARYEE 285 GBS A9 WA 1285
slolalah o} 2 el o8 ZANAE Aol o[ 2 fer SEER A} SRR R AR}
Aol Basteh(You et al,, 201003 AFSHL 9101 7hap worow], gzt 71 g,
F B 37 5l . R
APl A sk AlEAASE S A= gt OFR|AJ L. 25} 1 Alarolut ZFel o] 9w
Tlolo EFD Z
TR AR W 2BAA B A BN = g make] Mo 29e HEEE Alo|n|,
=2Q3 Zo| E 2~ 9] M7k o
A Fagt 7ol 8 5 slrkar e, A90] ZARolL AE S EAT 4 Y A=l
(5) FHAIE tHOh and You, 2012), E3F 22| RAA S 1}
B Ao A] ZARE GF|AIEL A ] TAREA} ofslal o] 5 Folf AHduty] HEE 2l uf oFA]4
aH], Ak, SuAte], aAbe, 9E 1A, B 55 o] 83lal YrHCGwon et al., 2013), whabA oF
Sk, A AR, RaEA e, B AAEE Aol FBs Adel % dgsl 59
%, "ls1Abe, u9E A LA, FHlE AL, AEAZEE 2R A3 gl 715l e 22
ZA AL, SUes|zn], ARRIAR, AU alat ol Akol7h @7 wizell 8 W 7] S} A EF
o, A, ATAR, WA, ERTAE, 02 Fa3 48RS Ay ¥ 4 g
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Table 6. The list of pteridophyta distributed in three temple forests

Family name Scientific-Korean name A B C
Equisetaceae Equisetum arvense L. 2| 7| - o o
Ophioglossaceae Sceptridium ternatum (Thunb.) Lyon JLAF2] 4} o - -
Osmundaceae Osmunda japonica Thunb. 11H] o - o

Dennstaedtia hirsuta (Sw.) Mett. ex Miq. Z-3LAF - - o
Dennstaedtiaceae Dennstaedtia wilfordii (Moore) Christ 3} 11A}2] o - -
Pteridium aquilinum var. latiusculum (Desv.) Und. ex Heller. 22A}2] - o -
Davalliaceae Davallia mariesii Moore ex Bak. 9= 11A}2] - - o
Aspleniaceae Asplenium incisum Thunb. 12| 3A}2] - - o
Cyrtomium fortunei J.Sm. 2 11 H] - - o
Dryopteris bissetiana (Bak.) C.Chr, AFEAH| 12A}2] o - -
Dryopteris chinensis (Bak.) Koidz. 7= &4 0| LA - - o
Dryopteris crassirhizoma Nakai 3+ o - -
Dryopteris expansa (C.Presl) Fraser-Jenk. & A.C.Jermy 2] 17A}2] o - -
Dryopteridaceae Dryopteris lacera (Thunb.) Kuntze H]&5 1AM - - o
Dryopteris saxifraga H.Ito B} $]ZA|H| LA} - - o
Dryopteris uniformis (Makino) Makino 28]531A}] - - )
Dryopteris varia (L.) Kuntze ZA|H| LA} - - o
Polystichum braunii (Spenn.) Fee £} =53] 21| o - -
Polystichum tripteron (Kunze) C.Presl A1 A} 12A}2] o - -
Thelypteridaceae Thelypteris palustris (Salisb.) Schott %] 4 ILA}2] - - o
Athyrium brevifrons Kodama ex Nakai ZHAE 1AM o - -
Athyrium niponicum (Mett.) Hance 7] 1ZA}2] - o o
Woodsiaceae Athyrium yokoscense (Franch. & Sav.) Christ ¥ 31 A}2] o o o
Deparia conilii (Franch. & Sav.) M.Kato &% 314} o o -
Onoclea orientalis (Hk.) Hk. 7} o} o - -
Polypodiaceae Lepisorus thunbergianus (Kaulf.) Ching & ¢ % - - o

A: Beopheungsa, B: Daeseungsa, C: Seongjusa

CEEREEREEEEESRE
Ph AN ZEe s RL HolE, 2
wol, 71, ZAuA, o)/, Hxel, v

7RERARE, B, FEAVRE, YR, 2E o],
H7HAE, mmvke, vSA7 1 5 & 35%%’401
UrERgon, AejA metoprd Al E %EHXI% o=
Aol MYsEUE T 3EFE2E FUHA E‘r
(Table 7). AFE#'E Fiok41E9] 75‘% HEAL 18
o, WAt 20872, AFAH TR RToR }Q

AT},
A Azt =] YA S A EE, o 2|7}
1485751(40.0%), +4 9&57(25.7%), Aok

Aot e} 7t dot| 2]7} 7} 38-7H(8.6%),

28 2F(5.7%), of=8 7} 1EFF2. 9%) o ol
27} ito] 7H weoket, 3= o] B9 1592
AeH, 25w 3EFT@B.6%), 357 9EF
(25.7%), 45+ bEHF(4.3%), b5+
(51.4%) 0.2 553Fo] 7H4 Wekat o
)= 1TR75148.6%), 27] 8EF
1022(28.6%) 0.8 177} 714 W Ao e
Wk PAA] O] - W SARet Ak Fot| et
7V 2 9RR{, tsAbe FEol TR R 7MY
otk AStEs 55 w0l e AHRlA 7 9
of gaton|, WA iR, oAk 1027, 4
FAF 12870l 3Tk, ol dA719 A8 1717F 71
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Table 7. The list of naturalized plants and invasive alien plants distributed in three temple forests

Family name Scientific-Korean name Orig. | ND. | Int-p. | A B C

Fallopia dumetorum (L.) Holub. &2 &= EU 3 1 o ) -

Polygonaceae Rumex crispus L. 2:2] 2 0] EU 5 1 - o -

Rumex obtusifolious L. E2:2] 30| EA 3 2 - o -

. Chenopodium album L. 3|7 o}5= EA 5 1 o o o
Chenopodiaceae

Chenopodium ficifolium Smith &g o} EU 5 1 o o -

Amaranthaceae Amaranthus retroflexus L. E 0] S TA 2 1 - o -

Cruciferae Brassica juncea (L.) Czern. 7t AS 5 1 o - -

Amorpha fruticosa L. ZA|H| 42 NA 5 2 - - o

Leguminosae Robinia pseudoacacia L. O}7HA | Y- NA 5 1 - - o

Trifolium repens L. &7 % EU 5 1 o o) o

Euphorbiaceae Euphorbia supina Raf. o} 7|51t} NA 5 1 o - -

Onagraceae Oenothera biennis L. 25T0] % NA 5 1 o o o

Boraginaceae Symphytum officinale L. EU 3 3 - ° -

Scrophulariaceae | Veronica persica Poir. 27 &Y% EA 5 2 - - o

Ambrosia artemisiifolia L. S| ] &* NA 5 2 - - o

Aster pilosus Willd. B]=+2> A o] * NA 4 3 o o -

Bidens frondosa L. 0] =+7}9FAL2] NA 5 3 o o o

Bidens pilosa L. ZAF=7H] 0 SA 4 3 - ) -

Conyza canadensis (L.) Cronquist &% NA 5 1 o o o

Conyza sumatrensis E.-Walker 2% SA 4 2 B - o

Cosmos bipinnatus Cav. T 2 TA 3 2 - o) o

Crassocephalum crepidioides (Benth.) S.Moore =84 U5 AF 2 3 o - -

Erechtites hieracifolia Raf. F-2- A U= NA 3 3 o - o

Compositae Erigeron annuus (L.) Pers. 7% NA 5 1 o o o

Eupatorium rugosum Houtt. 4| ¥ H&* NA 4 3 o - -

Galinsoga ciliata (Raf.) S.F.Blake & 2o} H| TA 3 3 o - o

Helianthus tuberosus L. % THA] NA 3 1 - ) -

Rudbeckia bicolor Nutt. QY32 Q1= NA 3 2 o - -

Sonchus asper (L.) Hill 25714 % EU 5 1 - - o

Sonchus oleraceus L. W7} A% EU 3 1 - - o

Tagetes minuta L. TH=FoLA)H] SA 4 3 - ) -

Taraxacum officinale Weber A5 11&d EU 5 1 o o -

Xanthium strumarium L. =3 0}2] AS 2 1 - o -

Gramineae Festuca arundinacea Schreb. £7] &€l EU 5 3 o o -

Panicum dichotomiflorum Michx. v]=+7} 714k NA 5 2 - - o

Orig.: Origin(EU: Europe, EA: Eurasia, TA: Tropical America, AS: Asia, NA: North America, SA: South America, AF: Aftica), N.D.:
Naturalized degree(1: rare, 2: local and not abundant, 3: common but not abundant, 4: local but abundant, 5: common and abundant),
Int.-p.: Introduced period(1: 1876~1921, 2: 1922~1963, 3: 1964~the present)
A: Beopheungsa, B: Daeseungsa, C: Seongjusa

* Invasive alien plant

ol T Tt} 45

FA0EFE, At 128 21 4]
49l
7 oldeIA oldAZI7E37] | IHE

a5 1 Qo] A&
Zold|(Lee et al., 2011) 1]
|, vl 7FERAbe], SALE R R|HRE, A Ys
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Table 8. The ecological index of plant applied this study

Index* Beopheungsa Daeseungsa Seongjusa All sites
Na** B Na Br Na Br Na Br

FI - 5.5% - 6.4% - 6.1% - 11.0%
RI 1.9% 0.9% 1.0% 0.5% 1.4% 0.7% 1.7% 1.5%
El 1.5% 1.2% 1.6% 1.5% 2.4% 2.1% 2.1% 3.4%
SI 8.6% 2.1% 6.1% 1.8% 7.8% 2.1% 9.5% 4.8%
PI 1.1 4.7% 0.4 1.9% 1.3 5.8% 1.2 10.1%
NI 6.7% - 6.4% - 5.7% - 6.5% -
Ul - 5.6% - 6.2% - 5.3% - 10.9%
DI - 16.7% - 8.3% - 8.3% - 25.0%

*FI: Flora Index, RI: Rare Index, EI: Endemic Index, SI: Specific Index, PI: Pteridophyta Index, NI: Naturalized Index, UI: Urbanized

Index, DI: Disturbed Inddex
**Na: Narrow, ***Br: Broad
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A 21%, FOA 3.4%% AEEUTh Eo]&(S]) HAo] 7 W& Aoz UEhyth(Korea Forest
o AL FolA B Axt HEA} 8 6%, thaAt Service, 2012). o]&= Q17H&5F o] W s A A
6.1%, 2R T.8%8 WBAZ} 714 =qrom o] F|8ha) o] £38l0] 714 w9rHKim and Oh, 2011)
Q1 739 T 2.1%, HSAH 1.8%, BFAE2.1% = AFATY fAREE on|= 6H* = 5 Qe AR

2 Ueht WEASH FAE SUSH St 37 744 B A4 5HH9E ol FolA]
o) 0|8 o4 0.5%, WA AR A 7 9] o] 914 T4l chE Aeuet prkn
Holth BAMIZE TREE ) D4 ARSHAN Az srebd AR ) F1sHR 0] wale] F414
o Aeld REelo] Agtslo} o SANET vh & sAAekn BekE7] thRe] AR oy
WR F03 ABFol7] YE AZYY B S48 SlhHE S0l UE Bl st
WOE 5 A EESIE, SANST W S & WA A9 WEADL A Bk e AR
g oisfof & o]tk U} el A oA v T AR Aol A
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Uehste}, 2& (DD A WEA16.7%, At Skt ole WA QAR Ak Al AsH
8.3%, AFAL 8.3%01H, AA| wehe-& 25 0%°] 1L 2 E4A=0] bhwFa(Min et al,, 2002)2.2 7}
‘?P—W} 7P Skt AgREe] 7ME w2 WA A uden, ds

A} 3 BEARS THFE(Chung
23 A|ER 202 gu] 713 B sl Eo] & et al., 2008), AJFAF 2 =
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Table 9. The comparison between three temple forests and surroundings

Index Beopheungsa Baekdeoksan* Daeseungsa Gongdeoksan** Seongjusa Bulmosan***
RI 0.9% 1.8% 0.5% 0.7% 0.7% 0.7%
El 1.2% 1.8% 1.5% 1.5% 2.1% 9.1%
SI 2.1% 3.9% 1.8% 2.3% 2.1% 2.9%
Pl 4.7% 2.3% 1.9% 7.4% 5.8% 6.2%
Ul 5.6% 0.3% 6.2% 4.7% 5.3% 3.7%
DI 16.7% 0.0% 8.3% 0.0% 8.3% 16.7%

*: Min et al(2002), **: Chung et al.(2008), ***: Ministry of Environment(1998)
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