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Characterisation of several plant pathogenic species belonging to the
family Didymellaceae based on multigene and morphological analyses
in East and West Azarbaijan provinces

S. Khodaei!, M. Arzanlou®, A. Babai-Ahari?, O. Rota-Stabelli?, and I. Pertot?

(Received: 18.11.2017; Accepted: 16.1.2018)

Abstract

Didymellaceae is a species-rich family including saprophytic, endophytic, and pathogenic species that are
associated with different types of substrates. Some species of this family, such as Phoma sensu lato, are
among the most important and widespread plant pathogens. Despite the economic significance of species
belonging to this family in Iran, no coherent study has been conducted on their biodiversity. Many of
presently known Didymellaceae members in Iran have been identified based on herbarium materials and in
most of the cases there is no living culture available for molecular studies. The aim of present study was to
explore species diversity of the family Didymellaceae in East and West Azarbaijan provinces. After isolation
and establishing single spore cultures from different substrates, the isolates were identified based on
morphological and molecular data using sequence data of ITS-rDNA, LSU-rDNA, and beta-tubulin gene. In
this study Epicoccum nigrum, Boeremia exigua, Boeremia strasseri, Didymella glomerata, Didymella
tanaceti, Ascochyta medicaginicola, Ascochyta herbicola, Phoma eupyrena and Heterophoma novae-
verbascicola were identified from different host plants, soil and also as mycoparasites. Boeremia strasseri,
D. tanaceti, P. eupyrena and H. novae-verbascicola are new records for the mycobiota of Iran. Furthermore,
for each species new hosts/substrates are reported. Our results confirm that the sole reliance on
morphological features for the identifaction of these fungi, is insufficient both at species and genus level.
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Fig. 1. Map of sampling sites in northwestern Iran.
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Fig 2. Bayesian inference phylogenetic tree of Didymellaceae members generated using concatenated sequences
of ITS, LSU and TUB using a GTR+G model. The tree was rooted to Neocamarosporium betae CBS 523.66. The
scale bar indicates the number of expected substitutions per site. The values above nodes show Bayesian

posterior probability.
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Fig. 3. Ascochyta herbicola (isolate CC447): A. Symptoms on Rosa canina stem. B. seven days old colony on MEA
at 23 °C in dark, C. seven days old colony on OA at 23 °C in dark, D. Pycnidia on OA, E. Conidiogenous cells

(bar =10 pm) and F. Conidia (bars = 10 um).
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Fig. 5. Symptoms of Boeremia exigua on Falcaria
vulgaris leaf.
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Golem g2 A :Ascochyta medicaginicola « & -¢ S
-S s ol ¢ B (Medicago sativa TS
Vicia sp. s

Fig. 4. Ascochyta medicaginicola: A. Symptoms on
Medicago sativa leaves. B. Symptoms on Vicia sp.
Leaves.

Boeremia exigua (Desm.) Aveskamp et al., Studies
in Mycology 65: 36 (2010)
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Boeremia strasseri (Moesz) Aveskamp et al.,
Studies in Mycology 65: 40 (2010)
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Fig. 6. Boeremia strasseri (isolate LS27): A. Symptoms on Potentilla sp. leaf. B. seven days old colony on MEA at
23 °C in dark, C. seven days old colony on OA at 23 °C in dark, D. Pycnidia on OA, E. Cross section of

pycnidium (bar = 20 pm) and F. Conidia (bar = 10 pm).
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Fig. 7. Didymella glomerata (isolate SH-E): A-C. Symptoms on leaves and stems of Peganum harmala. D.
Symptoms on Inula helenium leaf. E. Symptoms on Inula helenium fruit. F. seven days old colony on MEA at 23

°C in dark, G. seven days old colony on OA at 23 °C in dark, H. Pycnidia on OA, I. Micropycnidium, J.
Conidiogenous cells, K. Conidia and L. Clamydospores (bars = 10 um).

Didymella tanaceti (Shivas et al.) Pearce et al.,
Plant Pathology 65: 1177 (2016)

)bjd-ﬁas.zbﬁ’-‘u):uu)gw|bfﬂdlﬁﬁiq 0590 JJJJJC_MJ‘WMEACA_&SMLSJJ&J{

Coin slaasS i sy Ol oles slaans; lols

O3l 525 Jln S a5 5 MEA 228 b K5 (LT, S0 S06 Ll e ek 53 VY (sl
3 e OA S Ja s (55,5 428 55 55 ie NaOH jéﬁ‘%@&)ﬁwﬁwjh-éu@b'dbb";

V¥ 103



.Didymellaceae s sil> 4 3haze AL F ey 48 k> lobs 0\Kan 5 las

CiS hme 59, g «=5 , B Buddleja sp. S, 53, 5ok e A (LS13 i) Didymella tanaceti « 48 -A <&

Jé}j)@}‘MOAG-:SL:JEA‘SJJEJu&fJ:C L‘JA}:.\..LJ4?)}"“6“}’&JUL€":&)}}J)Q&A}‘MMEA

F o (g KoV = plde) p s deS glad e B OA 25 s 555 paa iy D (g 4255 YF slos 5 (S50 Ll 2

(g S V0 = olie) Lap S

Fig. 8. Didymella tanaceti (isolate LS13): A. Symptoms on Buddleja sp. leaf. B. seven days old colony on MEA at
23 °C in dark, C. seven days old colony on OA at 23 °C in dark, D. Pycnidium on OA, E. Cross section of
pycnidium (bar =20 um), F. Conidiogenous cells (bar = 10 um) and G. Conidia (bar = 10 um).
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S.alba & 5, sl e C Salixalba sbasls 55, 5l w2 A-B :Epicoccum nigrum 68 -4 S
Fig. 9. Epicoccum nigrum: A-B. Symptoms on branches of Salix alba. C. Symptoms on S. alba leaf.
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Fig. 10. Heterophoma novae-verbascicola (isolate LS37): A. Symptoms on Equisetum arvense leaves. B. Symptoms
on Urtica dioica leaf, C. Symptoms on Sorghum halepense leaf, D. seven days old colony on MEA at 23 °C in
dark, E. seven days old colony on OA at 23 °C in dark, F. Pycnidium on OA, G. Conidiogenous cells and H.

Conidia (bars = 10 um).
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Fig. 11. Phoma eupyrena (isolate K-26-1): A. seven days old colony on MEA at 23 °C in dark, B. seven days old
colony on OA at 23 °C in dark, C-D. Pycnidia on OA, E. Cross section of pycnidium (bar = 20 um), F. Conidia

(bar = 10 pm) and G-J. Clamydospores (bars = 10 um).
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