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Summary

In a taxonomic study of Exserohilum and Pyrenophora species in Iran, infected plant materials were obtained from different
provinces (West and East Azerbaijan, Guilan, Mazandaran, Isfahan and Khuzestan), during the years 2013-16.
A total number of fourty eight isolates including 26 Exserohilum and 22 Pyrenophora isolates were obtained from various plants. The
internal transcribed spacer (ITS) region and GPDH (Glyceraldehyde-3-phosphate dehydrogenase) gene were amplified and sequenced
for representative isolates. Based on a combination of morphological characteristics and sequence data, six species of Exserohilumviz.,
E. monoceras (three isolates), E. oryzicola (five isolates), E. rostratum (12 isolates), E. turcicum (six isolates), and Pyrenophora viz,
P. dictyoides (one isolate) P. graminea (19 isolates), and P. lolii (two isolates) were identified. Among the species, E. oryzicola is new
species for the mycobiota of Iran. Full description and illustration for the new species are provided herewith. New hosts are also reported
for E. rostratum, and P. lolii.
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Table 1. List of Exserohilum and Pyrenophora isolates, used for phylogenetic analyses in the present study

GenBank accession number

Taxon Strain No. Host TS GPDH
Exserohilum monoceras MKE18; IRAN 3502C Echinochloa sp. MT193477 MT193112
E. monoceras YE7 Unknown - -

E. monoceras YE8 Unknown - -
E. oryzicola ShE15; IRAN 3409C Echinochloa sp. MT193479 MT193116
E. oryzicola CCTU 110 Echinochloa sp. MT193480 -
E. oryzicola CCTU 111 Echinochloa sp. - MT193113
E. oryzicola CCTU 112 Echinochloa sp. - MT193115
E. oryzicola AE1; IRAN 3410C Oryza sativa MT193478 MT193114
E. rostratum ME1; IRAN 3411C Arundo donax MT193483 MT193117
E. rostratum EX1; CC;L;81C13, IRAN Saccharum officinarum KC198082 -
E. rostratum MES5; CCTU 114 Hordeum vulgare MT193484 -
E. rostratum MoE11; CCTU 115 H. wulgare MT193485 -
E. rostratum BE21 Unknown - -
E. rostratum ME2 Cynodon dactylon - -
E. rostratum ME3 Digitaria sp. - -
E. rostratum ME4 Digitaria sp. - -
E. rostratum MEG6 Unknown - -
E. rostratum UE9 Arundo donax - -
E. rostratum ME10 Unknown - -
E. rostratum ShE16 Paspalum sp. - -
E. turcicum ShE14 CCTU 117 Sorghum halepens MT193482 -
E. turcicum KhE20; CCTU 118 S. halepense MT193481 MT193118
E. turcicum EX2; CC;Lé()léQ, AN S halepense KR263032 -
E. turcicum EX 3; CCTU 120 S. halepense KR263033 -
E. turcicum EX4; CCTU 121 S. halepense KR263034 -
E. turcicum KhE19 S. halepense - -
Pyrenophora dictyoides MB4; IRAN 3505C Unknown MT193486 MT193119
P. graminea BD8; CCTU 123 Hordeum vulgare MT193487 -
P. graminea MoD27; CCTU 124 Secale sp. MT193489 -
P. graminea ND35; IRAN 3412C Loliumsp. MT193490 MT193120
P. graminea MD13; CCTU 125 Hordeum vulgare MT193488 -
P. graminea MhD32 H. vulgare - -
P. graminea MhD33 H. wulgare - -
P. graminea MhD34 H. wulgare - -
P. graminea ND36 Loliumsp. - -
P. graminea MoD24 Hordeumvulgare - -
P. graminea MoD25 H.vulgare - -
P. graminea MoD26 H. vulgare - -
P. graminea MoD24 H. vulgare - -
P. graminea MD15 H. wulgare - -
P. graminea BD12 H. murinum - -
P. graminea BD9 H. wulgare - -
P. graminea BD3 H. vulgare - -
P. graminea BD5 H. wulgare - -
P. graminea BD6 H. vulgare - -
P. graminea BD7 H. vulgare - -
P. lolii MD14; IRAN 3413C Alopecurus sp. MT193491 MT193121
P. lolii MhD31; IRAN 3414C Loliumsp. MT193492 MT193122




101/ -

VWA (DY) ol g, /.. Pyrenophora g Exserohilum glaaisS 5l asaz sba)biee g o 3,55 1 o, Ken 5 b0

oy ,Soe O+ = ulide) lojsdguuS| B-C PDA cuSl=e o a5, X, A :Exserohilum oryzicola -\ &

(g oo Vo = i) lopgsass D

Fig. 1. Exserohilum oryzicola: A. Colony on PDA, B-C. Conidiophores (Bar = 50 um), D. Conidia (Bar = 20 pm).
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(AlL)  Vign.
(Michx.) Nees

Echinochloa  colona)

ex Janchen «(Echinochloa oryzicola
ex Steud. (Eragrostis cilianensis
[Eragrostis pilosa (L.) P.Beauv. [Eragrostis pectinacea
5 Oryza sativa .Oplismenus compositus (L.) P. Beauv.
ool 03 G55 LS 5 o w5 A5 S 90905 4l
.(Farr & Rossman 2020)

45 dolyge |, Drechdera andersenii A, Lam
Jele P. dictyoides 455 .&lazs 3 Jlas o P. dictyoides
319 ol oo Lolium 5 Festuca el 5 K5 s 5 lew

Farr & ) cosl ool 3,155 anwl 5 lS 5l alise glaaisS
.(Rossman 2020

Exserohilum monoceras (Drechsler) K.J. Leonard & -Y

Suggs, Mycologia 66(2): 291 (1974)
e gilulax YE8 YE7 slaaylaz ool sy slodiges
5 29kSeS L) goml liw gt S lsl anal 5 Glals
3eads gilwlazx MKEL8 alum A\YAY o (dexlpg
(o8 obub,dl sl ¢Sl luw s -Echinochloa sp.

AYAY 50

15993055 CD «(ieg,Seo Vo = uliio) Logyiwl B. PDA ciSla=e 40 &5, 5, A Pyrenophora dictyoides - &

(rog e Vo = olidio) bopgyasS B-F (0,800 Ve = (ulide)
Fig. 2. Pyrenophora dictyoides: A. Colony on PDA, B. Stroma (Bar = 20 um), C-D. Conidiophore (Bar = 20 um),
E-F. Conidia (Bar = 10 um).
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E. turcicum 4545 .(Heidarian et al. 2015) cowl ool i )158
A ormed ASlioe O)8 Sp (Jed el g)len Jele
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Euchlaena mexicana ) LIS, «(Sorghum halepense)
bl 3 @isS ol S o alo> aral 5 ulu o (Schrad.
Sivanesan 1987, ) oo Ll (6o Sdes g (S oS
.(Hernandez-Restrepo et al. 2018

Pyrenophora graminea S. Ito & Kurib., J. Fac. -
agric., Hokkaido Imp. Univ., Sapporo 29: 85-123(1931)
BD7 BD6 BD5 BD3 slealax ool ow,s (sloaiges

Ol 5 -Hordeum vulgare 5l ouls (g;lula>BD9 BD8
slalas AYAF sl (o bob,dl Sl e
Hordeum ;| ool (gjlula> MOD26..MOD25 MOD24
Aoy oyt o3 il Jbawse Sltw i -vulgare
(MhD35 MhD34 MhD33 MhD32 laalas YAY
Oty -Hordeum wulgare 1 ouss (gjlwlo> MhD36
salax OYAF sl (o obebydl ol sbles
Hordeum wulgare ;| oos  (gjlula> MD13 MD15
AYAF ol B W0y olubydl plish) Olgaile yliw b
Hordeum ;| ool gjlula= BD12 BD11 sleaslas
(o obmb,dl ) e olew,es -murinum L.
Secale | ot (gjlulax MOD27 o OYAF Cuigs)|
(o olulydl sl bowme liw,gs —cereale L.
AvA¥ ol >
2 e Wil 5> Gl ST gle Jule isS
s Sogll el 5 aiS e ad) S Djg0 4 oS
Sl a5 ooyl g o)l 60l oS (55lem (nl 035 e
—sloged b ooy sloged S5y 4 g jlalls W SGLL aSyls ol

Eserohilum rostratum (Drechsler) K.J. Leonard & -¥
Suggs, Mycologia 66(2): 290 (1974)
eas gilwle MEL wlas onls cwyp sladiges
(e Olulydl plewl) Glgasls s 4 —Arundo donax
Cynodon 3l ool gjlulas ME2 qlos A\ YAY Coigos)|
ol 3T lisl) Glgaile yliw 4 -dactylon (L.) Pers.
Silolo ME4 ME3 slaaslos O ¥AY coigus)| (o)
ool 3T sl Olgailes oyliw o -Digitaria sp. 1 o
3eass gilwlas MES wlam AYAY cugus)l (o8
el 31 lewl) Slgasles oylw 4 -Hordeum vulgare L.
Arundo 5l ouis (gjlwlaz UED wlax AYAY ol > o 2y
Ao gt oyl Gl aneg)l b pd ~donax L.
-Hordeum vulgare ;| oo (gjlwlo> MOELL aylas 1 YAY
AYAF ol > (apf Olubydl sl jboese (yliw b
Obw s Paspalum sp. 5l ool g5lwla> ShELE alas
BE21 ala> \VAY o 0s (2,6 obml,dl sl bgs
OB g plaw gty —aisliil a3 oS 5l eads (gilwlos
ME10:g ME6S (slaaslox ) ¥AY (LT (2)8 olb,dT lsh)
Olgailee Hliw o —a3lisl acsl 5 oLS 5l ool (gjlulo
@iloliz EXL wlaz AYAY e (2 olml)dl ples)
o) sleal liw g -Saccharum afficinarum L. ) ouls
AT g0 4 (Sl

Sorghum 4 Saccharum afficinarum ;I M3 aisS -yl
(oo slewl) sleal liw g bicolor (L.) Moench
Aloe vera (L.) Burm.f. 5 Sorghum halepense (L.) Pers.
Cly b, Oryza sativa g (5l liwl) 7,5 ol 4l
(Heidarian et al. 2015) ool oo (5,155 (LS b))
Lo bz 3blie 31 g o5l g0l by asls E. rostratum
Slnl 5o Bs8 aisS (Farr & Rossman 2020) ol ool jo,l55
oty LS 51 0555 Ll ot G3l5S (il oL S
PO (omyp 50 &S 0ais A 92 g (SiSilaony (el
38 €5 slp wux Glaglie plee 4 GlalS
OHen g g i, -3l (Ershad 2009) wigd oo (yo,l55
E. antillanum  sleaisS Siskd Sldlas ulwly (YYA)
E. gedarefense E.

longirostratum (E. prolatum

Helminthosporium  leptochloae

ags  Bolps |,
ilazd 3 Las s E.rostratum

Exserohilum turcicum (Pass.) K.J. Leonard & -0
Suggs, Mycologia 66(2): 291 (1974)
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Berbee et al. 1999, Herndndez-Restrepo et al. 2018,
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j1.0 | Exserohilum monoceras DAOM 208988
MKE18
Exxerohilum oryzicola CBS S02.90

[l coTu iz
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LESLE

32099

BOALEE

100/0.97

b Exsevohilum pedicellatum BRIP 12040
Exserohilum neoregeliae CBS 131832
Exserohilum minor BRIP 14612
Exserchilum corniculatum BRIF 11426
Exserohilum rostramum BRIP 10995

—_
"

TRALSZ
66/0.92

Pyrenophora graminea 97-1

T90.%%

100/1.0

Pyrenaphara terex CBS 228.76

Bipolari maydis CBS 137271

10010.95 |- Pyrenophora graminea CBS 280.31

s L SSiw ¢ azlial glaalos

ME1
MaE1l
Ex1l
Pyrenaphora tritici-repentis CBS 191.29
Pyrenophara lolii CBS 240,48
1001.82 MD14
MhD31

Pyrenophora bisepiate CBS 307.69
Pyrenophora triveptata CBS 128047
Pyrenophora seminiperds CRS 127927

10010 Prrenophora dictyoides DADM 63666
mml I MB4
Pyrenophora dictyoides CBS 258.80

¢ Exserohilum slaaloz> 5l GPDH 5 5 ITS axl slo Jlg oS 5 (el oo blaoul Saseld e o ¥ S

SN e SEPP) ey Jloixl ] (o Ll lade cod 5 4y a5l 2 (oYL oloc! Bayesian g MP sl i, 45 Pyrenophora

Bipolaris aiss (ail oo abeilSs o gl 4 203Kl slaw samolid wlide) aas oo lis MP/Bayesian sla g, ;o |,

137271) was chosen as outgroup.

e s S 09,8 g lsie 4 maydis (CBS 137271)

Fig. 3. Maximum Parsimony and Bayesian trees inferred from the ITS and GPDH sequences of Exserohilum and
Pyrenophora isolates. Numbers above the branches show the MP/Bayesian bootstrap and posterior probability (PP)
values in 1000 replicates (Scale bar indicates the average number of substitutions per site). Bipolaris maydis (CBS
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