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ABSTRACT

The Seonamsa temple is located on steep terrain surrounded by forests and valleys, and is a
place that the temple is scared of biological damage because it has high humidity and low wind
levels. Therefore, we investigated a concentration and diversity of airborne fungi in indoor and
outdoor by collecting air each season. The outdoor fungal load was far higher in spring (276
CFU/m’), autumn (196 CFU/m’), summer (128 CFU/m’) than in winter (24 CFU/m’). The
lowest located Jijangjeon and upper located Wontongjeon showed the highest distribution of

ﬂ OPEN ACCESS 337.4 CFUM’ in summer and 333.4 CFU/m’ in autumn, respectively. Summer is the season
with large variations in the concentration of airborne fungi between indoor and outdoor, a
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htps://doi.org/10.4489/KJM.20180016 concentration of airborne fungi in indoor was maximum three times higher than these in outdoor
with 128 CFU/m’. Although the most fungi were collected in spring, fungal diversity was richer
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particular, the concentration of airborne fungi was the most highest in all sampling sites in

autumn, of which Ascomycota members accounted for 86% and Cladosporium genus was
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Fig. 1. Layout and direction of Seonamsa temple. 7, Jijangjeon hall; 15, Buljojeon hall; 16,
Wontongjeon hall; 31, Josadang shrine.
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Table 1. Seasonal distribution of airborne fungi according to measurement sites in Seonamsa
temple

Airborne Fungi, CFU/m’

Site / Seasons

Spring Summer Autumn Winter
Indoor  Jijangjeon hall 190 3374 130 18.7
Josadang shrine 3154 183.4 191.4 30.7
Buljojeon hall 2573 183.4 136 22
Wontongjeon hall 290.7 196.7 3334 -
Outdoor 276 128 196 24

-, not detect.
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Table 2. The numbers of species of airborne fungi according to sampling sites and seasons in

Seonamsa temple
Sites / Seasons Spring Summer  Autumn Winter Total
Indoor Jijangjeon hall 2 13 18 10 43
Josadang shrine 8 17 16 10 51
Buljojeon hall 5 8 17 13 43
Wontongjeon hall 5 14 16 - 35
Outdoor 6 9 8 14 37
Total 26 61 75 47 209
-, not detect.

Table 3. The numbers of fungal phyla in each season in Seonamsa temple

Sites Division Spring Summer Autumn Winter Total
Indoor Basidiomycota 7 7 4 4 22
Ascomycota 12 45 63 29 149
Zygomycetes 1 0 0 0 1
Outdoor  Basidiomycota 1 2 1 1 5
Ascomycota 5 7 7 13 32
Zygomycetes 0 0 0 0 0
Total 26 61 75 47 209

Fig. 2. Colony characteristics of airborne fungi isolated in all seasons on potato dextrose agar. A, Cladosporium sp.; B, Alternaria
sp.; C, Arthrinium sp.; D, Pestalotiopsis sp.; E, Penicillium sp.
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Table 4. Airborne fungi isolated only in each season

Seasons Sites Isolation no. Accession no. Fungal identity
Spring Indoor SJO15042 AF250818 Phaeosphaeriopsis sp.
SJO150412 EF174448 Phlebiopsis sp.
SW15044 NGO017189 Umbelopsis sp.
SJO15076 KJ588263 Schizophyllum sp.
Outdoor SBL1504F7 HM595564 Peniophora sp.
Summer Indoor SII1507R14 JX045723 Adisciso sp.
SBL1507L6 HMS595561 Coprinellus sp.
SJO1507L1 JQ638521 Flavodon sp.
SJO1507R1 KF990146 Phanerochaete sp.
SIT1507R13 JN003682 Pycnoporus sp.
SJIO1507R7 HQ608047 Robillarda sp.
Outdoor SBL1507F1 NR111426 Cladobotryum sp.
SBL1507S1 AY216474 Oudemansiella sp.
Autumn Indoor SITISTIL1S JQ753706 Cochliobolus sp.
SWIS11L5 AB734792 Didymellaceae sp.
SJO1511L6 HQ909081 Montagnulaceae sp.
SITS11L9 KF535916 Myrothecium sp.
Outdoor - - -
Winter Indoor SJO1602L.2 FJ613650 Antrodiella sp.
SJIO1602R3 KF532990 Botryotinia sp.
SBL1602L7 FJ946490 Doratomyces sp.
Outdoor SBL1602L7 FJ946490 Doratomyces sp.
SBL1602S9 KR873250 Septoriella sp.
SBL1602F1 KF626506 Stachybotrys sp.
SBL1602F5 NR132929 Torula sp.
-, not detect.

Table 5. Basidiomycota isolated from indoor and outdoor in each season

Genera Isolation no. Accession no. Spring Summer  Autumn Winter Total
Indoor Antrodiella SJO1602L2 FJ613650 - - - Is 1
Bjerkandera SJO1602L3 KF208520 - Js All Js, B 7
Coprinellus SBL1507L6 HM595561 - B - - 1
Irpex SBL15048 JX290578 Jj,B - - - 2
Perenniporia SJO1507L5 FJ627262 - Js - - 1
Phanerochaete SJO1507R1 KF990146 - s - - 1
Phlebiopsis SJO150412 EF174448 Js - - - 1
Porostereum SWI1507L1 AB809163 B Js, W - - 3
Pycnoporus SII1507R13 JN003682 - Jj - - 1
Schizophyllum SJO15076 KJ588263 Js,B - - - 2
Trametes SBL15045 FJ608587 B - - Jj 2
Outdoor Bjerkandera SJO1602L3 KF208520 - - - O 1
Irpex SBL15048 JX290578 - O - - 1
Oudemansiella SBL1507S1 AY216474 - O - - 1
Peniophora SBLI1504F7 HM595564 O - - - 1
Perenniporia SBLI1511F8 F1627262 - - @) - 1
Total 8 9 5 5 27

Jj, Jijangjeon hall; B, Buljojeon hall; Js, Josadang shrine; W, Wontongjeon hall; All, all indoor; -, not detect.
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Table 6. Ascomycota isolated from indoor in each season

No. Genera Isolation No. Accession No. Spring Summer Autumn Winter Total
1 Adisciso SII1507R14 1X045723 - Jj - - 1
2 Alternaria SJI1507R16 GQ169496 Js All All B 17
3 Arthrinium SBL1504F1 KC867281 Is,W W Js,B, W B, Jj 9
4 Aspergillus SWI1507R6 IN709042 - Ji, B, W Ji,BW Js 8
5 Bipolaris SIT1511R12 AB179834 - - Jj - 1
6  Botryotinia SJIO1602R3 KF532990 - - - Js 1
7 Chaetomium SBLISITILI1 JIN650595 - - B Jj 2
8  Cladosporium SJI1511L10 KJ361498 W Js,B All Jj,Js, B 15
9 Cochliobolus SBL1504L5 JQ753706 Js,B - Jj - 3
10 Coniothyrium SBL1504F6 EU622266 Js - Ji, W Js 4
11 Corynespora SJO1504R2 IN974462 Js w - - 2
12 Curvularia SBLI511F10 IN712458 - Js 1, Js, W - 4
13 Didymellaceae SWIS511L5 AB734792 - - W - 1
14 Discostroma SJO1507L13 EU030327 - 5, Js - - 2
15 Doratomyces SBL1602L7 FJ946490 - - - B 1
16  Dothideomycetes SIT1602R3 FJ946490 - Js - Jj 2
17 Epicoccum SII1511L8 KP721574 - W Jj, W B 4
18  Fusarium SJO1507L10 KJ567463 - Jj, Js B - 3
19 Hypocrea SBL1507B1 FR872742 - Js, W Jj - 3

20  Leptosphaeriaceae SJ115043 EF694661 Jj - - - 1
21 Leptosphaerulina SWI507R11 HQ608046 - Js,B,W B - 5
22 Montagnulaceae SJO1511L6 HQ909081 - - Js - 1
23 Myrothecium SIT1511L9 KF535916 - - Jj, Js - 2
24 Nigrospora SJO1511L17 KF924041 - - Js, B - 2
25 Paecilomyces SII1511R11 AB217857 - - Jj - 2
26  Paraconiothyrium SBL1602R 14 KC510275 - - - Js,B 2
27 Penicillium 15043089-4 EU142904 w All All Jj,Js, B 30
28  Periconia SJIO1511R6 KC954160 - B,W Ji, Js B 5
29  Pestalotiopsis SBLISIIRS KF228021 W W B,W Is 7
30  Phoma SBL1602R6 GU395508 - - - B 1
31  Pleosporales SJO1504R3 JQ619818 Js - Jj - 2
32 Robillarda SJIO1507R7 HQ608047 - Js - - 1
33 Talaromyces SWI507R13 NR120008 - W Js - 2
34 Trichoderma SBL1507S4 GQ497168 - Jj,Js, B - - 3
35  Umbelopsis SW15044 NGO017189 w - - - 1

Total (Indoor) 13 45 63 29 150

Jj, Jijangjeon hall; B, Buljojeon hall; Js, Josadang shrine; W, Wontongjeon hall; All, all indoor; -, not detect.
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Table 7. Ascomycota isolated from outdoor in each season

No.  Genera Isolation no. Accession no. Spring  Summer Autumn  Winter Total

1 Alternaria SII1507R16 GQ169496 - - O - 2
2 Arthrinium SBL1504F1 KC867281 O - O O 3
3 Chaetomium SBL1511L11 JN650595 - - - O 1
4 Cladobotryum SBL1507F1 NR111426 - @) - - 1
5  Cladosporium SI1511L10 KJ361498 @) @) @) @) 6
6  Coniothyrium SBL1504F6 EU622266 O - - - 1
7 Doratomyces SBL1602L7 FJ946490 - - - O 1
8  Epicoccum SII511L8 KP721574 - - - O 1
9  Fusarium SJO1507L10 KJ567463 - - O - 1
10 Hypocrea SBL1507BI1 FR872742 - O - - 1
11 Pestalotiopsis SBLIS1IRS KF228021 - O - O 2
12 Phoma SBL1602R6 GU395508 - - - O 1
13 Phaeosphaeriopsis SJO15042 AF250818 O - - - 1
14 Penicillium 150430S9-4 EU142904 - - O O 3
15 Pleosporales SJO1504R3 JQ619818 O - - O 2
16  Stachybotrys SBL1602F1 KF626506 - - - @) 1
17 Septoriella SBL1602S9 KR873250 - - - @) 1
18  Torula SBL1602F5 NR.132929 - - - O 1
19 Trichoderma SBL1507S4 GQ497168 - O - - 2

Total (Outdoor) 5 7 7 13 32

O, detect; -, not detect.
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