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Abstract

Pathogenic and non-pathogenic fungi growing on insect’s body can significantly affect their biology and population. To
identify insect-associated fungi, the life stages of the insects, including larva, pupa and adults (alive or dead and helthy), were
collected from different habitats in Golestan and Khuzestan Provinces during 2017-2018 and their associated fungi were
isolated after surface-sterilization. In this study, 13 various isolates were identified according to morphological and molecular
analysis. For molecular detection, ITS-nrDNA, tefla, tub2 and gapdh sequences were obtained depending on the target
species. Accordingly, twelve species were identified as follow: Auxarthron kuehnii, Biscogniauxia sp., Cladosporium
halotolerans, Curvularia mosaddeghii, Fusarium brachygibbosum, Lasiodiplodia mediterranea, Metarhizium brunneum,
Nigrospora gorlenkoana, N. oryzae, N. osmanthi, Petriella guttulata and Phascolomyces articulosus. In this study, the genus
Phascolomyces (P. articulosus) and the species A. kuehnii, L. mediterranea, N. gorlenkoana and N. osmanthi are reported
from Iran for the first time.
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Table 1. The isolates under study and their accession number of the nucleotide sequences in NCBI GenBank.

Isolate numbers

Accession numbers in NCBI GenBank

Species name

ITS 28S gapdh tub2 tefla
Auxarthron kuehnii IRAN 3378C; SCUA-Agh-18 MN518371 - - - -
Biscogniauxia sp. IRAN 3377C; SCUA-Agh-12 MN518367 - - -
Cladosporium halotolerans SCUA-Agh-41 MN518375 - - MN520424 -
Curvularia mosaddeghii CBS 144685; IRAN 3873C; MN518365 MN517547  MN520425 -
SCUA-Agh-04
Lasiodiplodia mediterranea IRAN 3875C; SCUA-Agh-25 MN519702 - MN520430
L. mediterranea IRAN 3876C; SCUA-Agh-44 MN519703 - MN520431
Metarhizium brunneum IRAN 3877C; SCUA-Agh-46 MN518376 - - -
Nigrospora gorlenkoana SCUA-Agh-03 MN518364  MN517546 - -
N. oryzae IRAN 3380C; SCUA-Agh-27 MN518373 - - -
N. osmanthi IRAN 3381C; SCUA-Agh-28 MN518374 - -
Fusarium brachygibbosum SCUA-Agh-13 - - MN520429
Phascolomyces articulosus SCUA-Agh-11 MN518378 - - -
Petriella guttulata IRAN 3874C; SCUA-Agh-15 MN518369 - MN520432 -
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Figure 1. Single-locus phylogenetic tree of Auxarthron, Biscogniauxia, Metarhizium, Nigrospora and Petriella isolates,
constructed using a maximum likelihood analysis, based on ITS region under K2+G model. The taxa under study are shown
with filled circles. BS values at the nodes indicate MLBP and MPBP greater than 50 %, respectively. Phylogenetic tree was
rooted with Arthrinium vietnamense IMI 99670 as outgroup taxon. Ex-Type strains indicated with T letter.
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Figure 2. Single-locus phylogenetic tree for mambers of Brachygibbosum clade whithin FSAMSC complex constructed,
using a maximum likelihood analysis, based on tefla region under K2+G model. The taxon under study is shown with filled
circles. BS values at the nodes indicate MLBP and MPBP greater than 50 %, respectively. Phylogenetic tree was rooted with
Fusarium concolor NRRL 13994 as outgroup taxon. Ex-Type strains indicated with T letter.
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Figure 3. Two-locus phylogenetic tree of Curvularia isolate constructed, using a maximum likelihood analysis, based on
combined sequences of ITS and gpdh regions under K2 + G model. The taxon under study is shown with filled circles. BS
values at the nodes indicate MLBP and MPBP greater than 50 %, respectively. Phylogenetic tree was rooted with Curvularia
shahidchamranensis IRAN 3133C as outgroup taxon. Ex-Type strains indicated with T letter.
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Figure 4. Two-locus phylogenetic tree of Lasiodiplodia isolate constructed, using a maximum likelihood analysis, based on
combined sequences of ITS and tefla regions under K2 + G model. Taxon under study are shown with filled circles. BS
values at the nodes indicate MLBP and MPBP greater than 50 %, respectively. Phylogenetic tree was rooted with
Botryosphaeria rhodina CMV 9074 as outgroup taxon. Ex-Type strains indicated with T letter.
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0.1 1
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Figure 5. Two-locus phylogenetic tree of the Cladosporium isolate constructed, using a maximum likelihood analysis, based
on combined sequences of ITS and tub2 regions under TN93+G model. Taxon under study are shown with filled circles. BS
values at the nodes indicate MLBP and MPBP greater than 50 %, respectively. Phylogenetic tree was rooted with Cercospora
kikuchii CPC 5068 as outgroup taxon. Ex-Type strains indicated with T letter.
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Figure 6. Auxarthron kuehnii (IRAN 3378C). a. 14 d old colony, b. Conidia, c. Host insect (Coleoptera).
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Figure 7. Lasiodiplodia mediterranea (IRAN 3876C). a. Host insect from the family Scarabaeidae, b-c. 10 d old colony

on PDA in top and reverse sides.
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Figure 8. Nigrospora osmanthi (IRAN 3381C). a—b. 8 d old colony in top (a) and reverse sides (b), c-d., Conidiogenous

cells and conidia, e. Larva of host insect (Noctuidae).
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Nigrospora gorlenkoana Novobr., Novosti 435 - -
Sistematiki Nizshikh Rastenii 9: 180 (1972)
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Figure 9. Nigrospora gorlenkoana (SCUA-Agh-03). a. 6 d old (right) and 10 d old (left) colony b-c. Conidiogenous

cells and Conidia, d. Host insect (Tetrigidae).

Petriella guttulata G.L. Barron & Cain, 445 -
Canadian Journal of Botany 39 (4): 837 (1961)
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Figure 10. Phascolomyces articulosus (SCUA-Agh-11): a-c.
Chlamydospores, d. Host insect (Reduviidae).
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