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( § Abstract % \

Lichens, a symbiotic organism of fungi and algae, cause sertous damage to national heritages of stone master
piece and costly trees for gardening. The present study was conducted to screen effective fungicides against
lichen-forming fungi to control the biological agents deteriorating stone heritages and trees. Five commercial
fungicides (Fenarimol EC, Etridiazole EC, Iminoctadinetriacetate SL, Difenoconazole+Iminocatadinetriacetate
ME and Difenoconazole+Azoxystrobin SC) were tested against the lichen-forming fungi (LFF) isolated from
seven saxicolous (Caloplaca sp., Ramalina sp., Xanthoparmelia sp., and Xanthoria sp.,) or corticolous (Parmelia
sp.,) lichen species. Preliminary screening test showed that no LFF could grow on the MY (malt-yeast extract)
agar medium amended with the recommended concentrations of each fungicide. Further screening was conducted
at 1%, 10% and 20% of the recommended concentrations of the fungicides. After 7 week incubation at 15C
in the dark, Difenoconazole+Iminocatadinetriacetate ME and Difenoconazolet+Azoxystrobin SC completely
inhibited the fungal growth of all the tested LFF, even at 1% of the concentration. Two fungicides of Fenarimol
EC and Iminoctadinetriacetate SL exhibited a moderate inhibition activity at the lower concentrations. Etridiazole
EC was less effective in the fungal growth inhibition than the other four fungicides. The results suggested that
lichens colonizing on precious stone heritages and trees can be eradicated by applying Difenoconazole+
Iminocatadinetriacetate ME and Difenoconazolet+Azoxystrobin SC even 1% of the recommended concentrations.
Selected fungicide application at such a low concentration will facilitate the chemical use to prevent and
preserve stone heritages from biological detetioration induced by lichens and the allied microbes.
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Table 1. List of Lichen Forming Fungi (LFF) used in this study
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Lichen name Substratum KoLRI No. NCBI access number

Caloplaca flavorubescens (Cf) Rock CH060072

Parmelia omphalodes (Po) Bark 40356 EU266103
Ramalina almquistii (Ra) Rock CHO060328

Xanthoparmelia hirosakiensis (Xh) Rock 50141

Xanthoparmelia orientalis (Xo) Rock 61093

- Xanthoria elegans (Xe) Rock 41247 ‘

Xanthoria stenophylla (Xs) Rock HO06083 EU266089
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Table 2. List of Fungicides used in this study
Common name Co-ntelilt (%)} of Recotllmended
active ingredient concentration (ug/ml)
Fenarimol EC (P1) 12.5 230
Etridiazole EC (U2) 25 330
Iminoctadinetriacetate  SL (G3) 25 50
Difenoconazole + Iminoctadinetriacetate ME (T4) 3+ 15 1,000
Azoxystrobin + Difenoconazole SC (S5) 17 + 107 100

20%  10%
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U2
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T4

Control

Parmelia omphalodes (Po/ Xanthoria elegans (Xe/

Fig. 1. Responses of lichen forming fungi of Parmelia omphalodes and Xanthoria elegans 1o five fungicides. Five fungicides were
used at the concentrations of 1%, 10% and 20% as following; Fenarimol EC (P1), Etridiazole EC (U2), Iminoctadinetriacetate SL

(G3), difenoconazoletiminoctadinetriacetate ME (T4) and azoxystrobin+difenoconazole SC (85). The scored numbers were indicated
the mycelial inhibition index.
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Fig. 2. Mycelial growth inhibition index of lichen forming
fungi (LFF) against five fungicides at the concentrations of
1%, 10% and 20%. LFFs were listed in Table 1.
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