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ABSTRACT

Endophytic fungal strains were isolated from leaves, stems, and roots of Angelica gigas. The
fungal strains were identified based on their morphological characteristics and molecular
analysis of the internal transcribed spacer (ITS). A total 35 species of endophytic fungi were
identified. The diversity between the endophytic fungal communities differed depending on
the tissues of A. gigas. The isolated endophytic fungi were screened for antifungal activity
against a pathogenic fungus, Phoma sp. Y11, using a dual culture method. Fourteen species

'.) of endophytic fungi showed the standout inhibition effect against the Y11 strain. The results
Gheck for suggest that the endophytic fungi isolated from A. gigas could be used as a biological control
jogates agent against leaf spot disease of A. gigas.
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Fig. 1. Non-metric multidimensional scaling (NMDS) plots of the endophytic fungal communities
isolated from Angelica gigas. L1-LA4, S1-S4, and R1-R4 indicate the endophytic fungal communities
isolated from leaves, stems and roots of the host plants.
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Table 1. Relative abundance (mean+standard error) of endophytic fungi isolated in this study, according

to the tissue of Angelica gigas.
. .. Relative abundance
Endophytic fungi isoated Leaf Sterm Root
Alternaria alterate 0.27+£0.05 0.19+£0.06
Alternaria brassicicola 0.03+0.03 025+0.14
Alternaria tenuissima 0.04+0.04
Annulohypoxylon annulatum 0.02+0.02
Annulohypoxylon truncatum 0.07+0.05
Arcopilus aureus 0.02+0.02
Ceratobasidium sp. 0.17+0.08
Cistella acuum 0.07+0.04
Cladosporium cladosporioides 0.06+0.03
Colletotrichum boninense 0.02+0.02
Colletotrichum coccodes 0.02+0.02
Colletotrichum crassipes 0.02+0.02
Colletotrichum fioriniae 0.04+0.02
Colletotrichum lineola 0.06+0.03
Colletotrichum sp. 0.07+£0.05
Colletotrichum siamense 0.09+0.07
Coprinellus radians 0.10+£0.07
Dendrophora versiformis 0.03+£0.03
Didymella sp. 0.07+0.04
Didymella bellidis 0.02+0.02
Didymella glomerata 0.06+0.06 0.07+0.04
Dothiorella gregaria 0.03+0.03
Emmia lacerate 0.02+0.02
Fusarium commune 0.13+0.07
Gloeosporium orbiculare 0.04+0.04
Iipex lacteus 0.06+0.04
Macrophomina phaseolina 0.35+0.08
Mycosphaerella sp. 0.03+0.02
Paraphoma chrysanthemicola 0.19+£0.07
Paraphoma radicina 0.09+0.02
Penicillium janthinellum 0.02+0.02
Phaeosphaeria fickelii 0.02+0.02
Septoria dysentericae 0.03+0.02
Sphaerulina berberidis 0.07+0.05
Sydowia polyspora 0.06+0.03
Shannon index* 1.96+0.13 1.70+0.15 149+0.11
Number of species 8.67+1.20 6.67+0.67 533+033
Species evenness* 0.91+0.01 0.90+0.05 0.89+0.04

*The p value was lower than 0.05.
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Fig. 2. Morphological characteristics of Phoma sp. strain Y11. Leaf spot in a leaf of Angelica gigas (A),
Conidia from leaf spot (B), Colony of Y11 grown for 7 days in potato dextrose medium, surface (C), and
reverse (D) (scale bar=10 um).

P. fuckelii 20A049 w5+ G529 FIH E7]0I4] 2= Ut o] T2 F=o] 2F82HEQ
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Ceratobasidium 401 &= o2 G230} 4120 #ig|ojjA] 22 gho] Ba|xn, -2juztofi=
o] £;of 23He Fo] A= YA ghabAke] Tt (Cephalanthera falcata [Thunb.] Blume)ol| A £-2]
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Table 2. The effect of dual culture between endophytic fungal strains and Phoma sp. Y11*.

Strains E Diameter of Inhibitionindex  Closest GenBank Similarity
Y11 (mm) to Y11 (I) sequence matches (%)
20A029  Didymella glomerata 22 048 MH635155 99
20A037  Didymella glomerata 25 040 MH635155 99
20A038  Dothiorella sp. 25 040 AB470899 9
20A048  Dendrophora versiformis 25 040 IN198493 98
20A049  Phaeosphaeria fickelii 12 0.71 EF151447 99
20A050  Sydowia polyspora 23 045 KY246326 99
20A051  Cistella acuum 25 040 MH857792 99
20A053  Gloeosporium orbiculare 21 0.50 LC206584 99
20A054  Sphaerulina berberidis 25 040 LC206674 99
20A119  Coprinellus radians 22 048 MK732139 100
20A170  Septoria dysentericae 24 043 GU214699 99
20A171  Fusarium commune 23 045 KR047082 99
20A177  Paraphoma chrysanthemicola 24 043 KC202946 99
20A180  Ceratobasidium sp. 14 0.67 KC782943 99

*Only strains with the inhibition index of 0.4 or higher are listed.
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