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Summary

In order to study the taxonomy of Pyrenophora species in Iran, infected Poaceae specimens were obtained from
West Azerbaijan province during the years 2018-21. Twenty specimens of Pyrenophora were isolated from Poaceae.
Based on the morphological characteristics and molecular data [the internal transcribed spacer (ITS-rDNA) region and
GAPDH (glyceraldehyde-3-phosphate dehydrogenase) gene], three species of Pyrenophora viz. eight isolates of
P. chaetomioides on Avena sativa, four isolates of P. catenaria on Poa sp., and eight isolates of P. semeniperda on
Hordeum vulgare were identified. In the present paper, Pyrenophora chaetomioides and P. catenaria are introduced as
new records for the funga of Iran. Full descriptions and illustrations as well as the economic significance and host range
of new species are provided.
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Table 1. Characteristics of Pyrenophora spp. isolates used for phylogenetic analyses (Newly generated sequences are

shown in bold.)

GenBank accession No.2

Taxon Isolate! Reference
ITS-rDNA GAPDH

Bipolaris maydis CBS 1372717 AF071325 KMO034846 Berbee et al. (1999), Manamgoda et al. (2014)
B. oryzae MFLUCC 10-0715" JX256416 JX276430 Manamgoda et al. (2012)
Pyrenophora avenicola CBS 307.84T MK539972 MK540180 Marin-Felix et al. (2019)

P. biseptata CBS 307.69 MK539973 MK540181 Marin-Felix et al. (2019)

P. biseptata CBS 319.69 MK539974 MK540182 Marin-Felix et al. (2019)

P. bromi CBS 311.68 MK539976 MK540184 Vu et al. (2019), Marin-Felix et al. (2019)
P. bromi DAOMC 127414 JN943666 AY004839 Zhang & Berbee (2001)

P. catenaria DAOM 636654 AY004802 AY004833 Zhang & Berbee (2001)

P. catenaria CBS 191.29 AY004803 AY004834 Zhang & Berbee (2001)
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P. catenaria IRAN 3504C - 0Q123398 Current study

P. catenaria FCCUU 1251 - 0Q123399 Current study

P. chaetomioides CBS 279.314 MK539977 MKS540185 Marin-Felix et al. (2019)

P. chaetomioides CBS 195.31 MK539978 MK540186 Vu et al. (2019), Marin-Felix et al. (2019)

P. chaetomioides IRAN 3417C 0Q119791 0Q123396 Current study

P. chaetomioides FCCUU 1252 0Q119792 0Q123397 Current study

P. cynosuri CBS 1279187 MK539980 MK540188 Marin-Felix et al. (2019)

P. dactylidis DAOMC 92161 JIN943667 AY004812 Zhang & Berbee (2001)

P. dictyoides DAOMC 63666 JN943653 AY004836 Zhang & Berbee (2001)

P. dictyoides CBS 258.80 MK539981 MK?540189 Marin-Felix et al. (2019)

P. erythrospila CBS 312.69 MK539983 MK540192 Marin-Felix et al. (2019)

P. erythrospila CBS 108941 MK539984 MK540193 Marin-Felix et al. (2019)

P. fugax CBS 509.77 MK539985 MK540194 Marin-Felix et al. (2019)

P. grahamii CBS 128043 MK539987 MK540196 Vu et al. (2019), Marin-Felix et al. (2019)

P. grahamii CBS 128044 MK539988 MK540197 Vu et al. (2019), Marin-Felix et al. (2019)

P. leucospermi CBS 1110837 IN712467 MK?540198 Crous et al. (2011), Marin-Felix et al. (2019)

P. leucospermi CBS 111505 MK539989 MK540199 Crous et al. (2011), Marin-Felix et al. (2019)

P. lolii CBS 240.48 MK539991 MK540201 Marin-Felix et al. (2019)

P. lolii CBS 318.69 MK539992 MK540202 Vu et al. (2019), Marin-Felix et al. (2019)

P. nisikadoi CBS 190.2957 KM257054 KM257057 Manamgoda et al. (2014)

P. nisikadoi CBS 119213 EU552124 MK540204 Marincowitz et al. (2008), Marin-Felix et al.

(2019)

P. nobleae CBS 259.80 MK539994 MK540206 Marin-Felix et al. (2019)

P. nobleae CBS 966.87 MK539995 MK540207 Marin-Felix et al. (2019)

P. novozelandica CBS 1279347 MK539997 MK540209 Marin-Felix et al. (2019)

P. phaeocomes DAOMC 222769 JN943649 - Hambleton (unpublished data), James et al.
(unpublished data)

P. poae CBS 319.68* MK539998 MK540210 Marin-Felix et al. (2019)

P. poae CBS 128045 MK539999 MK540211 Vu et al. (2019), Marin-Felix et al. (2019)

P. pseudoerythrospila CBS 1279317 MK540000 MK540212 Marin-Felix et al. (2019)

P. semeniperda DAOMC 213153 JIN943665 AY004826 Zhang & Berbee (2001)

P. semeniperda CBS 127927 MK540001 MK540213 Marin-Felix et al. (2019)

P. semeniperda IRAN 3506C 0Q119793 0Q123400 Current study

P. semeniperda FCCUU 1253 0Q119794 0Q123401 Current study

P. sieglingiae CBS 127930 MK540002 MK540214 Marin-Felix et al. (2019)

P. teres CBS 228.76" MK540003 MK540215 Marin-Felix et al. (2019)

P. teres CBS 281.314 MK540004 MK540216 Marin-Felix et al. (2019)

P. tetrarrhenae DAOMC 171966 JIN943663 - Schoch et al. (2012)

P. tetrarrhenae CBS 127915 MK540010 MK540222 Vu et al. (2019), Marin-Felix et al. (2019)

P. trichostoma CBS 328.53 MK540012 MK540224 Marin-Felix et al. (2019)

P. trichostoma CBS 392.54 MK540014 MK540226 Marin-Felix et al. (2019)

P. triseptata CBS 128047 MK540015 MK540227 Vu et al. (2019), Marin-Felix et al. (2019)

P. triseptata CBS 128048 MK540016 MK540228 Vu et al. (2019), Marin-Felix et al. (2019)

P. variabilis CBS 1279207 MK540020 MK540231 Marin-Felix et al. (2019)

P. wirreganensis CBS 109896 MK540021 MK?540232 Marin-Felix et al. (2019)

1 BRIP: Queensland Plant Pathology Herbarium, Brisbane, Australia; CBS: Westerdijk Fungal Biodiversity Institute, Utrecht, The Netherlands; DAOMC: Plant Research
Institute, Department of Agriculture (Mycology), Ottawa, Canada; IRAN: The Fungal Culture Collections of Iranian Research Institute of Plant Protection; FCCUU: The
Fungal Culture Collections of Urmia University. A ET: and T jndicate authentic, ex-epitype, and ex-type isolates, respectively. 2 ITS: Internal transcribed spacers and
intervening 5.8S nr-DNA, GAPDH: Partial glyceraldehyde-3-phosphate dehydrogenase gene.



VE-Y (ODYF al> w1 Pyrenophora sbeaieS 51 gasaz (0,155 1 o)) Kan g 5900021 62/7Y

P. catenaria 4 P. chaetomioides slaaisS (v X&)
Jo5 Tro alws Q‘ﬁ‘ Qlf@)@ Slp uas slasss
5 olatdl cosnl 5 oz sloaisS ly polal o en
wl)l pols o 5o oad lelid sloaiss Sbjwe asls

] 0

Pyrenophora catenaria (Drechsler) Rossman & -9\

K.D. Hyde, in Rossman, Crous & Hyde, IMA Fungus
6(2): 517 (2015) (Fig. 2)

IRAN  slaclaz 0,2 0loml)d] sl soad (o) (slodigas
FCCUU 1260-FCCUU 1261 5 FCCUU 1251 .3504C
AYAY g0 0 ¢ lad olgaile POASP. 5l oais (Lulo
YO sl ;0 PDA cuiS e g5, g, a5,
L ey caa 5l am SO0 dalyd o g ugaads 4> 0
5 oy (o) U gl jew KUy 4 g phie ail>
Folee 0000 L plp a8y god; ki Sl
(pee) 53,5 lalegyiw! (D ¥ &) ol (5,803l
(E-F Y JSCe) ot LSCas TWA caaS s )0 5599 4
5 Oy, sloged Blo loo,lgs cariie lbaws,
P WIPRIVED F ST IVRVEL SR VAP VISCOTIN WO S g SV e
(5255 0yla0 Gllo g, sloged K, Ay candiie g
5 sl S dxe V-V olls ((oely (S L
(G-N ¥ SCs) wogs yieg,Sae VF-=TYD X V-F slal 4
JoSis caS lame o a8y a4y aigill (glo,gdgsaiS
Gy U oyme egasS ((J-K .V JS8) adad
Y-v)

«(obclavate)

wig)ly  Slezx  Gexiy 520 50 poaS

GSAS‘ s ‘Q.;Lj) 6‘09{.9

4\.3.[.; 6L®J5l.w ‘uolf Gaé).c o)b..ié Y-A

Cn..w‘)
go.\..:..o.é
gsil"ér':"" (_gLQJ&l.w Chons Ay sua:‘t...il.olj ‘ajl:..m Lg )Sué.g‘).c
Aid gy )3.05);?.4 YFEY-£20 x YY-\O ol;;‘ g s&g.)b.
sl dske 5l apgiaus  Sials> (P-Q ¥V JS3)
5 i laplail (O Y o) 6,5 canlin ol
.Aig))ij cadline S 6[.@ _]a.ﬁ.?r.,o Pr )9?m5~\¢&)'{§
Lngé\.iJ s:;)}.o 4y ‘SQL.:.f ng}ﬁ.& 6[.@;5)3 S9y w...:.){.c
‘5550 LJ ‘Sl.hhdn“ﬂ ‘odi.sl)g: ‘6‘05{’3 LJ ums) 6‘0}.&5
YO JSL) was S S, sleal o5 (USs

(A-C

Sy g Al
&Ik sl -

GAPDH 5 5 ITS-IDNA 4>l b Jlss 5 2S5
() Jguzx) o plil Pyrenophora oo aslos il gl
cF Akl S a4 e bale bl
b 5l 5L cas 00+-03- 5 OFF-OA- slaJsb 4
5 50,5 @d,an jl dw .au0,5 GAPDH 45 4 ITS-rDNA
Al FO0) uisilSy olle AMY L Jolsd is
Sl> OYS 5 ITS-IDNA al ¢l owisilSy
o3y g b solSly (GAPDH (5 lp gassilSs
ey (i g eledCew ;s aion slaly, L LS
clweslsly (V USE) as
—law)d didon g i slebg, 5l oeslatsl L ow)
S50 59,5 bl 1) alis sla,tslu b glocs o ¢ ol

S0 sbahe ol

Lo (lsie o (plodanys anion b, 51 ol 2500
PPV (aSsitlSe) anss AAY () S ca S 18
variable ) oozalIL § pae awsgs FY ol awgy
4wy YVYY 4 (Characters are parsimony-uninformative
(parsimony-informative characters) Jgemw,b ety
Pyrenophora cocise alos jid il s, 2!l
Bl bjlosgs a5 ad 3 )18 oz Hleogs aw o
s P. chaetomioides .P. catenaria laaisS a
Jhim ! [ i Ll Ol 0 L s 5 4y P.oseminiperda
w2 3l 1AV a0 A g Vo, Ve e Voo o Ve iy
y5de slaasgs ume Jlg (LS 0 w5 ol SIS
(O JSs) a5 18
e SRR L

ozl wlas Y olaw
sl b oleas by @l gbas )l
20,5 ilelax 5,0l 3T sl 51 AYaY-Yfe.
Al oL JIg) Jose 5 slisicn, slosls ulul,
o> 3l g5 4w (GAPDH (5 5| tewsd 4 ITS-rDNA
3 P. chaetomioides «lo> cuie Joli Pyrenophora

Pyrenophora

s Poa sp. (g4, ;| P. catenaria alos> > «8Yg (g9,

wal ol 9> (g9, 3 P. seminiperda alo> coin



63/7Y VE-Y (OOYY al> dgssiws, [ Pyrenophora glaaisS 5l sasaz 5o )l8 1 o)L Ken g jg300>]

99/1 Pyrenophora dictyoides DAOMC 63666
10011 Pyren: s CBS 258.80

10071y PyTonophiors GRIaMECES T2ts
641082 nophora grahamil CBS 128043

e 1001y Pyrenophora bromi DAOMC 127414
Pyrenophora bromi CBS 311.68

100/— Pyrenophora feres CBS 281.31A
L Pyrenophora teres CBS 228.76"

1001, Pyrenophora nisikadoi CBS 190.29ET

08T ss069] 1 Pyrenophora nisikadoi CBS 119213
Pyrenophora leucospermi GBS 1
/ Pyrenophora leucospermi CBS 3
10011934 {1001 | Pyrenophora letlam‘)enae DAOMC 171966
Pyrenophora tetrarrhenae CBS 12791 5

e R —
81/0.98|  98/1* Pyrenophora biseptata CBS 319.69
100/1; Pyrenophora triseptata CBS 128048
Pyrenophora triseptata CBS 128047

1001 10011, Pyrenophora nobleae CBS 259,80
10;7110_{75 — ! Pyrenophora nobleae CBS 966.87

00/1| Pyrenophora chaetomioides FCCUU 1252

86/0.95 Pyrenophora chaetomioides CBS 195.31

I"“ Pyrenophora chaetomioides CBS 279.31A

Bl Pyrenophora avenicola CBS 307847 s

Pyrenophora lolii CBS 318.69
100/1" Pyrenophora lolii CBS 240.48
100/1 —— Bipolaris oryzae MFLUCC 10.07157
L—— Bipolaris maydis CBS 1372717

l Pyrenophora chaetomioides IRAN 3417C
1

0.03
Pyrenophora slea;lo> (gl GAPDH (5 g ITS-IDNA a>b sle Jlg5 oS 5 bl ool blocwl o5l co o =Y Kb

LSS Ve SEPP) s Jiz g (o jliel Jlade oy a4 asls o (YL slael (ML) pledcas jo ain Jhg) &
ol clize o osls i i baz &g 4y aS 5L Ol slaws b asls Jsb aes o olas ML/Bayesian sla s,

Sloas Ol >, 09,5 lee 4 B. oryzae (MFLUCC 10.0715) 4 Bipolaris maydis (CBS 137271) slaassS
Sy pol> Gubiodd ;0 0dd olulid loassS] wiws cui- ST g el o ST e slaalaz samoslis cui g a T g FT A

Josloas jasiwe Gey®)
Fig. 1. Maximum Likelihood tree inferred from the ITS-rDNA and GAPDH sequences of Pyrenophora isolates.
Numbers above the branches show the ML/Bayesian bootstrap and posterior probability (PP) values in 1000 replicates.
The length of the branches is proportional to the number of substitutions, indicated by the scale bar. Bipolaris maydis
(CBS 137271) and B. oryzae (MFLUCC 10.0715) were chosen as out-groups.  ET @ T jndicate authentic, ex-epitype,
and ex-type isolates, respectively [species sequenced in the current study are shown in bold (red)].
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nac. Hist. nat. B. Aires 6: 285 (1898) (Fig. 3)
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Fig. 2. Pyrenophora catenaria: A-C. Symptoms on Poa sp., D. Colony on PDA, E-F. Stroma (Bar = 50 pm),
G-N. Conidiophores (Bar = 20 um), O. Germinated conidia (Bar = 20 um), P—Q. Conidia (Bar = 20 um).
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Pyrenophora semeniperda (Brittleb. & D.B. Adam) -Y
Shoemaker, Can. J. Bot. 44; 1451 (1966) (Fig. 4)
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Fig. 3. Pyrenophora chaetomioides: A-C. Symptoms on Avena sativa, D. Colony on PDA, E-G. Conidiophores

(Bars = 20 um), H-I. Conidia (Bars = 20 um).
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Fig. 4. Pyrenophora seminiperda: A-B. Symptoms on Hordeum vulgare, C. Colony on PDA, D-F. Stroma
(Bar =50 um), G-I. Conidiophores (Bar = 20 um), J. Conidia (Bar = 20 um).
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