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Summary

The genus Phoma Sacc. consists of important fungal plant pathogenic species occurring on economically
important cultivated cropsin spite of many other saprobic species. Thus, the aim of this study wasto identify 35 isolates
of Phoma species and related taxa collected from different hosts by means of morphological and molecular characters.
Multi-locus phylogenetic analyses based on 1TS1-5.851TS2, actin and f-tubulin gene regions were conducted.
Therefore, seven species including Boeremia exigua, Didymella acetosellae, D. bellidis, D. pinodella,
Neocamarosporium betae, Phoma destructiva var. destructive, and P. medicaginis were identified and described, and
among them, three species including D. bellidis, D. acetosellae, and P. destructiva var. destructiva are new records for
the mycobiota of Iran. Also, B. exigua, and D. pinodella are reported for the first time from new host plants including
Paliurus spina-christi, and Trigonella-foenum graecum, respectively. The morphological features and phylogenetic
analyses were able to clarify the generic and species delimitation very clearly.
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Fig. 1. Didymella bellidis (isolate IR-P-Ai20): A. Seven days old colony on OMA, B. Seven days old colony on
MEA, C. 14 days old colony on OMA, D. 14 days old colony on MEA, E. Pycnidia (Bar = 100 um), F. Conidia

(Bar =10 um), G. Swollen cell (Bar = 20 pm).
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Fig. 2. Neocamarosporium betae (isolate IR-P-bel3): A. Seven days old colony on OMA, B. Seven days old colony on
MEA, C. 14 days old colony on OMA, D. 14 days old colony on MEA, E. Pycnidia (Bar = 100 um), F. Conidia

(Bar =100 um), G. Swallen cells (Bar = 20 pm).
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Fig. 3. Didymella pinodella (isolate IR-P-Ve35): A. Seven days old colony on OMA, B. Seven days old colony on
MEA, C. 14 days old colony on OMA, D. 14 days old colony on MEA, E. Pycnidia (Bar = 100 pm), F. Conidia

(Bar = 10 um), G. Chlamydospores (Bar = 20 um).
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Fig. 4. Phoma destructiva var. destructiva (isolate IR-P-To4): A. Seven days old colony on OMA, B. Seven days old
colony on MEA, C. 14 days old colony on OMA, D. 14 days old colony on MEA, E. Pycnidia (Bar = 100 pum),

F. Conidia (Bar = 10 um), G. Chlamydospores (Bar = 20 pm).
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Fig. 5. Boeremia exigua (isolate IR-P-Pal5): A. Seven days old colony on OMA, B. Seven days old colony on

MEA, C. 14 days old colony on OMA, D. 14 days old colony on MEA, E. Pycnidia (Bar = 100 um), F. Conidia
(Bar = 10 um), G. Swollen cell (Bar = 20 um).
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Fig. 6. Phoma medicaginis (isolate IR-P-Me8): A. Seven days old colony on OMA, B. Seven days old colony on

MEA, C. 14 days old colony on OMA, D. 14 days old colony on MEA, E. Pycnidia (Bar = 100 pm), F. Conidia
(Bar = 10 um), G. Chlamydospores (Bar = 20 um).
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Fig. 7. Didymella acetosellae (isolate IR-P-Ru46): A. Seven days old colony on OMA, B. Seven days old colony on
MEA, C. 14 days old colony on OMA, D. 14 days old colony on MEA, E. Pycnidia (Bar = 100 um), F. Conidia

(Bar =10 um), G. Swollen cell (Bar = 20 pm).
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Table 1. Isolates of species belonging to Phoma and related taxa sequenced in this study and obtained from GenBank (NCBI)

(NCBI) 5 <SSb yo olows oyleis

; PPIRES PHy
(GenBank Accession No) (Refé;;ce) (Isolate) (Taxin)
TUB ACT ITS
GU237492 EU880861 GU237725 Aveskamp et al. (2008) CBS 102.80 Boeremia diversispora
GU237500 EUS80880 GU237754 Aveskamp et al. (2008) CBS116.76 B. exigua
GU237499 EUS80879 GU237752 Aveskamp et al. (2010) CBS114.28 B. e’ggr“ﬁ‘i nicola
K'Y 486380 K'Y 486367 K'Y 486370 Amirdehi et al. (2017) IR-P-Pal5 B. exigua
GU237513 K'Y 484569 GU237739 Berner et al. (2010) CBS 109172 B. lycopersici
KY 484766 EU880883 KY 484671 Berner et al. (2017) CBS 101215 B. noackiana
GU237519 EU880905 GU237813 Aveskamp et al. (2009) CBS261.92 B. strasseri
GU237586 KT287041 GU237904 Crous et al. (2010) CBS714.85 Didymella bellidis
KT309414 KT309164 KT309826 Johnston & Park (2015) ICMP 11385 D. bellidis
K'Y 486378 K'Y 486362 K'Y 486368 Amirdehi et al. (2017) IR-P-Ai20 D. bellidis
KT309590 KT309347 KT310013 Johnston & Park (2015) ICMP 6878 D. acetosellae
KT309574 KT309328 K T309994 Johnston& Park (2015) ICMP 6824 D. acetosellae
KT309395 KT309145 KT309806 Johnston& Park (2015) ICMP 10847 D. acetosellae
K'Y 486377 K'Y 486361 K'Y 486373 Amirdehi et al. (2017) IR-P-RU46 D. acetosellae
GU237591 JIN251985 GU237775 Aveskamp et al. (2010) CBS128.93 D. chenopodiii
FJ427161 FJ426941 EU573028 Aveskamp et al. (2008) CBS318.90 D. pinodella
FM27162 FJ426942 FM27052 Aveskamp et al. (2008) CBS531.66 D. pinodella
K'Y 486381 K'Y 486364 K 486372 Amirdehi et al. (2017) IR-P-Ve35 D. pinoddlla
KT309396 KT309146 K T309807 Johnston & Park (2015) ICMP 10849 D. rhei
KT309594 KT309352 KT310018 Johnston & Park (2015) ICMP 7022 D. viburnicola
FJ427110 FJ426892 FJ426999 Aveskamp et al. (2009) CBS374.91 Phoma eupyrena
GU237602 JIN251987 GU237779 de Gruyter et al. (2011) CBS133.93 Pdestructiva
var. destructiva
GU237600 IN251988 GU237788 Aveskamp et al. (2008) CBS162.78 P'd%[:;rt.lcéil\\;;sispora
K'Y 486379 K'Y 486366 K'Y 486369 Amirdehi et al. (2017) IR-P-TO4 P. destructiva
KT309554 KT309306 KT309972 Johnston & Park (2015) ICMP:6632 P. medicaginis
KT309557 KT309311 KT309977 Johnston & Park (2015) ICMP:6662 P. medicaginis
K'Y 486376 K'Y 486363 K'Y 486371 Amirdehi et al. (2017) IR-P-Me8 P. medicaginis
KT389842 JF740118 FJ426981 de Gruyter et al. (2011) CBS523.66 Neocamarosporium betae
KM249111 KM249131 KM249075 Strausbaugh et al. (2015) F739 N. betae
K'Y 486375 K'Y 486365 K'Y 486374 Amirdehi et al. (2017) IR-P-bel3 N. betae
KT309398 KT309148 K T309809 Johnston & Park (2015) ICMP 10936 Pleospora fallens
AB500009 AB499664 JF740261 Shimono et al. (2009) CBS 267.59 Pyrenochaeta lycopersici
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Fig. 8. The phylogenetic tree constructed with maximum likelihood method based on the ITS-ACT-TUB sequence data
in MEGAG for 21 isolates of Phoma and related taxa. Numbers above the branches show the bootstrap values with 1000

replicates. The tree is rooted using Pyrenochaeta lycopersici (CBS 267.59). Twenty four related sequences were
obtained from GenBank (isolates studied in this survey are marked with bold letters).
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