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Fig. 1. A map showing the survey areas.

Table 1. The general condition on the survey areas

Site Altitude Aspect Sl(:pe Disrance from

(m) (") power plant (km)
Power plant 30 ES 25 0.1
Seksangaebal 20 E 5 2.0
Sadungdong Apsan 90 S 15 22
Nosan park 30 ES 10 4.0
Mt. Zwai 420 S 20 6.5
Mt. Sanseung 155 N 25 112
Hyangrobong 580 S 30 7.0
Mt. Waryong 799 Sw 30 85
Mt. Mui 548 Sw 20 115
Mt. Kag 399 S 35 7.0
Mt. Yeonhwa 477 NW 30 25.0
Mt. Weola. 489 Sw 40 41.0
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Table 2. Species and frequency of epiphytic lichens growing in

survey areas
Species Frequency Species Froquency

(%) »)
Lepraria sp. 13.40 |Physcia imbricata 1.03
Parmelia austrosinensis 1340 | Dirinaria applanata 13.40
Parmelia mexicana 6.19 | Stereocaulon veswvianum  3.09
Parmelia tinctorum 722 | Xanthoria mandschurica 1.03
Parmelia clavulifera 206 |Pyxine endochrysina 2.06
Parmelia aptata 1.03 | Physcia hirtuosa 1.03
Parmelia dissecta 1.03 | Umbilicaria esculenta 1.03
Parmelia caperata 1.03 | Umbilicaria kisovana 1.03
Buellia crocata 1.03 | Ramalina yasudae 6.19
Caloplaca scopularis 5.15 | Placynthium nigrum 1.03

Candelariella vitellina 2.06 | Dermatocarpon miniatum  1.03

Pertusaria velata 3.09 |Lecanora sp. 5.15
Pertusaria subobductans  5.15 | Candelaria concolor 1.03
Placopis cribellans 1.03

Total 27 100
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Table 3. The coverage of each species in each site

Species ABCDETFGHTIJ KL

IIrorIr1IrIgonimonvuy
ITIITIIIODTITIOTI
Parmelia mexicana I1 I I Il I
I 11 I

I
Parmelia clavulifera I I

Lepraria sp.

Parmelia austrosinensis

=]
—

Parmelia tinctorum

Parmelia aptata I
Parmelia dissecta I

Parmelia caperata I
Buellia crocata 1

Caloplaca scopularis I I I1 I
Candelariella vitelling I I

Pertusaria velata I oo

Pertusaria subobductans I I\ Iomwy
Dermatocarpon miniatum I

Physcia imbricata I
ITIODIIDIODODIOTI

Stereocaulon vesuvianum m oI

—
=

Dirinaria applanata

Xanthoria mandschurica 1

Pyxine endochrysina I1

Physcia hirtuosa I

Umbilicaria esculenta I

Umbilicaria kisovana 1

Ramalina yasudae I1 I I 01
Placynthium nigrum I

Lecanora sp. I I1
Candelaria concolor I

Placopis cribellans I

No. of Species 6 546 9 86 10108 129

Note) A; Power plant, B; Seksangaebal, C; Sadungdong Apsan, Dj
Nosan park, E; Mt. Zwai, F; Mt. Sanseung, G; Hyangrobong, H; Mt.
Waryong, I; Mt. Mui, J; Mt. Kag, K; Mt. Yeonhwa, L; Mt. Weola.
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Table 4. Distribution of coverage of tolerating and sensitive species

it
. St 0BCDEFGHI J KL
Species

I T I 01 II100T1IT0VUWN
Parmelia austrosinensis T 11 T 0 0 I I M I I 0 I

Lepraria sp.

Dirinaria applanata I I I ODIION I ITITI
Parmelia tinctorum I I I I I T1ImTI
* Coverage; I : 1~5%, I : 6~25%, Il : 26~50%, IV : 51~75%,

V 1 76~100%.
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Table 5. IAP value in each survey site

Site IAP value
Power plant 42.02
Seksangaebal 38.52
Sadungdong Apsan 33.64
Nosan park 76.74
Mt. Zwai 92.14
Mt. Sanseung 71.01
Hyangrobong 61.62
Mt. Waryong 132.86
Mt. Mui 122.73
Mt. Kag 95.11
Mt. Yeonhwa 174.94

Mt. Weola 146.69
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Fig. 2. Distribution map of IAP value in survey areas.
* JAP value; 1: 30~50, 1I: 50~70, II: 70~90, IV: 90~130,
V: 1300]4,

Fig. 2041 1APE 1 (30~50), 11(50~70), 11(70~90), IV( 90~130),
V(1300149 9] 55722 o] Yerigith 1AP AF 3 [2
RE AdE FAA A3 2 AW ZAA Yoo, GEAG
Folik2 VE Ashik2 VE veldlo] diioA Hold+E
IAP7} EobA ti718700] J3dg & 5 Uth IAP AlFo] IF
Fol vrAA =¥ 9 T ARG M= e7ES Pamelia tinctorm
S AF 2R U, 1APT} FolASFE IEE FolA o
71999 ABFL2A o4& 4 qlon, 7|8 24 FE
£ Hrisled fEduiy 8 4 glv)h LeBlanc 5(1972)2 th7]
Hrtsle A+Z IAPE AR A9 A4S ot
Rol AFstgd e, 1AP7} 1 ti7]e] A HHAHA &
o] A& ALE B HIF FAR(1990)S BAY &
RS AR IAPY 28 T3 AAE AHHsted 1 F
3 1AP7} W& AUl X = Lepraria sp.$} Dirinaria applanata®)
EAAFY oo v WS 711 9 28 IAP} Hobd
FE T AZAY 9zkeA W3-8 Parmelia tinctorum, Par-
melia clavulifera, Parmelia caperata®] 28 < oIt

FUN(1993)E M Mol A FBA 7 B EE AP0 s
#7049 HHE AAIG AFH IAPE T SALAEE FA

o,

ox [r o

].

i

28 F 799 AN E IAP7} @& A F ol M= Lepraria sp.
9} Diringria applanata 52 WAZo] 289G, 1AP7} 52
AR t7le 77e Fo] EHITY RIS &
TFAME [AP7} ¥ AUE TS A A G LH Bt
WAE 7} Lepraria sp.8} Divinaria applanata 7} 3837 AR
o IAP7} & AU\ M Parmelia tinctorumst Parmelia cla-
vulifera, Romaliad; 59 07 &o] 23 AU mE(1993)<
NOX¢&} IAPE &2 F9 AFsto] glof IAP7} 7] L4949 =

£ vl F e FEF AFa BIE U fuetiA
= NOx9] HjEo] B2 3EAY ¥ sEedL FHs FHLS
2 oleg 2342 ATHE 5 A= A7t ASHook & AL
Z Agdnh

oIgEH

$A%, 71738, W, 1995, JAFEY i1 egol EFS) 3
83 B4, AR, 927 § Al vHe g
39l 813 1) 84(2): 178-185.

29, A5 1998a. FEAYA Y FE o] L3 Y of
7187 R7Y. 53R 87(3): 404-414.

Z7}. 1998b. HAR| &) F(Parmelia austrosinensis)E ©)
£33 071874 H I B3 A7 FASMEATLLE 1T

AN, 277, 2000, WA A4 A FE o] &3 LERAA
ARFAY F=Y3EA] 89(1): 65-76.

/K AR, AETBCF. 1984, 7 e M AR Rl A R L R A R o s i
BHIHEE. 2BAEWEERE 9(1): 31-34.

Bl EL, AN 1990. BHHEMIC & 2 EEARRIGRBEN
FMEEICHT 578 BUEHE 79: 3141

Wi L, /MRS 1991, & AAEMA W 7 KRIRE MR-
T 2 b 2O QRIAPE O RHGE-. REMY A
HEHE 23: 17

FNERL 1993, EYeisic & 2 RETETEORBICHT 55
95 M LI K, BT 108 .

B FESR 1993 ARBHTERIC BT 5 A EAEE T KO KRG R ICH
T 4E1ENE. BEMREE 6(1): 17-22.

Diamantopoulos, J. ef al. 1992. The epiphytic lichens around The-
ssaloniki(Greece) as indicators of sulphur dioxide pollution.
Lichenologist 24(1): 63-71.

Everman, S. and L.L. Sigal. 1987. Effects of SO, O; and SO, and
O; combination on photosynthesis and ultrastructure of two
lichen spesies. Cannadian Journal of Botany 65: 1806-1818.

Gonzalez, CM. and M.L. Pignata, 1997. Chemical response of the
lichen Punctelia subrudecta (NYL.) KROG transplanted close
to a power station in an urban-industrial environment. Envi-
ronmental Pollution 97: 195-203.

Hale, ME. 1983, The biology of lichens. 3rd Edward Arnold
London. pp. 190.

Hale, M.E. 1979. How to know the lichens. 2nd. The Pictured Key
Nature Series. 246 p.

LeBlanc, F. and J. DeSloover. 1970. Relation between industrializa-
tion and the distribution and growth of epiphytic lichens and
mosses in Montreal. Can. J. Bot. 48: 1485-1496.

LeBlanc, F., D.N. Rao and G. Comeau. 1972. The epiphytic vegea-

- 1tation of Populus balsamifera and its significance as an air



126 3

pollution indicator in Sudbury, Ontario. Can. J. Bot. 50: 519-
528.

Levin, A.G. and M.L. Pignata. 1995. Ranalina ecklonii as bioindi-
cator of atmospheric pollution in Argentina. Canadian Jorunal
of Botany 73: 1196-1202.

Menzel, D.B. 1979. The role of free radicals in the toxicity of air
pollution (nitrogen oxides and ozone). /n W. A. Pryor(ed).
Free Radicals in Biology. Vol. 2, Academic Press, New York.
pp. 181-203.

Moon, Kwang Hee. 1997. Lichens of Mt. Sorak in Korea. Thesis
for the Degree of Ph. D. Sookmyung Women's University. 149
p.

Muhle, H. and F. LeBlanc. 1975. Bryophyte and lichen succession
on decaying logs. 1. analysis along an evapurational gradient
in eastern Canada. Journ. Hattori Bot Lab. 39: 1-33.

Nimis, P.L., M. Castello and M. Perotti. 1990. Lichens as bio-
monitors of sulphur dioxide pollution in La Spezia(Northern
Italy). Lichenologist 22(3): 333-344.

ol

FTAEAA A2 A AT

Nylander W. 1866. Les lichens du Jardin du uxembourg. Bull. Soc.
Bot. France 13: 364-372.

Park, Y.S. 1990. The marcrolichen flora of South Korea. The Bryo-
logist 93(2): 105-160.

Rope, SK. and L.C. Pearson. 1990. Lichens as air poliution bio-
monitors in a semiarid environment in Idaho. The Bryologist
93(1): 50-61.

Scheidegger, C and B. Schroeter. 1995. Effects of ozone fumigation
on epiphytic macrolichens : ultrastructure, CO, gas exchange
and chlorophyll fluorescence. Environmental Pollution 88:
345-354.

Sugiyama, K., S. Kurokawa and G. Ukada. 1976. Studies on lichen
as a bioindicator of air pollution. Jap. J. Ecology 26: 209-212.

Taoda. H. 1972. Mapping of atmospheric pollution in Tokyo based
upon epiphytic bryophytes. Jap. J. Ecology 22(3): 125- 133.

Yoshimura, 1. 1987. Lichen flora of Japan in color. Hoikusha Publi-
shing Co, Ltd. Osaka.

(200313 1049 8 A< 20049 69 4 AH)

Distribution of Epiphytic Lichens around Thermoelectric Power Plant

Kim, Jong-Kab*, Chong-Kyu Lee', Jeong-Hwan Lee’, Eun-Hee Park’ and Ki-Chul Oh
Faculty of Forest Science, Gyeongsang National University, Jinju 660-701, Korea
'Forest Environmental Institute of Gyeongsangnamdo, Jinju 660-871, Korea
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ABSTRACT : The purpose of this study was to investigate the distribution of epiphytic lichens that growing near
the thermoelectric power plant to obtain a basic data for air environmental evaluation around the power plant.
The study areas were all 12 places including ten sites near the power plant and two sites for control. All the
number of lichens appeared in this study areas were 27species. It showed to 4~6 species within 4 km from
the power plant, and coverage aiso was low. As receding from the power plant, both the number of species
and coverage increased. Parmelia tinctorum sensitive to air pollution did not appear within 4km from the power
plant, and it was regarded as the sensitive kind to air pollution. Lepraria sp.(13.40%), Parmelia austrosinensis
(13.40%), and Dininaria applanaita (13.40%) were distributed in all sites, and it could infer that they had
tolerance to air poliution. The IAP (Index of Atmosphere Purity) values in Sadungdong Apsan, Seksangeabal
and the Power plant were four times as low as those in Mt. Yeonwha, and it could infer that the air in those
areas was not good. It was high 1AP value as being distant from the power plant.

Key words : Air pollution, Coverage, Epiphytic lichens, IAP




