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Revision of Pyricularia oryzae and occurrence of new hosts for the
pathogen in Iran
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Abstract

Pyricularia oryzae is the causal agent of rice blast disease, the most destructive, and an important disease
of rice worldwide. To identify of host plants for P. oryzae in the north of Iran, and separation of this
species from P. grisea, the infected tissues were sampled from rice, corn, sorghum, barley and wheat
cultivation regions, tea, citrus orchards, and forest in southern of Caspian Sea from Astara in Guilan
province to Gonbad-e Qabus in Golestan province during spring, summers and fall of 2012 and 2013. Out
of 80 isolated pathogen, 50 and 30 isolates were identified as P. oryzae and P. grisea on the basis of
morphological characteristics respectively. In order to investigation of phylogenetic relationships of studied
isolates, ITS region of ribosomal DNA and MCM7 were amplified. Three major clades in cladogram of ITS
and MCM7 were identified. Species of the P. oryzae and P. grisea put in clade one. Species that stand into
this group have phylogenetic, morphology and host differences. Two other group associated with
Magnaporthe sensu lato. Pathogenicity test of P. oryzae species were applied on corn (susceptible line
B73), barnyard grass, foxtail, rice, eleusine and paspalum in greenhouse. The results showed that this
species cause blast and leaf spot symptoms on corn, barnyard-grass, and foxtail. In this study, corn, banana,
bermuda grass, paspalum and eleusine are reported as new hosts for the fungus in Iran.
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Table 1. Hosts and geographic origin of Pyricularia oryzae species collected from rice and other hosts and P.
grisea species collected from Digitaria sp. during 2012-2013 in Iran

Species No. Host Geographical origin
isolates
Pyricularia 80 Rice, maize, muse, Echinochloa cruss-galli ~Amol, Rasht, Astara, Gorgan,
oryzae Eleusine indica, Setaria viridis, Cynodon Kordkuy, Gharakheil, Lahijan, Sari,
dactylon, Paspalum scrobiculatum Galugah, Tuskestan, Siahkal
P. grisea 30 Digitaria sp. Amol, Rasht, Astara, Gorgan, Chalus,
Kordkuy
3y Wy sh oS L e (g 1S )« PDA o (Zea mays) &5 gladly s 5l sdsl Cs
YO i Ll deb s iy slosgd S, b5, 3 «(Eleusine indica) J;0-S «(Oryza sativa)
sdesS Jsbr (OB JS35) ail o ey Kool v «(Setaria viridis) K. «(Echinochloa crus-galli)
s o8 upﬂ@s Al e ekl 5 o sl Paspalum ) pJL_.qL «(Cynodon dactylon) ¢ —
g B T - B RS - [PV RSO PP R P P. « 5 S(Musa acuminata) ;s » s (distichum
(\C Jg_&) Mbdﬂ J:A‘}chﬂ VF=YO x V=)V bta.s‘; CliS ja..__>u: S G)Lg 4..§ﬁ LA &L,JL.; oryzae

-
(o Sen V0 = olie) 02 kS (C-D o 4 s 4eS (B &8 5 (A :(ZG1 xla>) Pyricularia oryzae -\ S
Fig. 1. Pyricularia oryzae (the isolate ZG1): A) colony, B) conodiophore, C-D) conidia (Bar= 10 pm).
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Table 2. Source and accession numbers of Pyricularia oryzae and P. grisea isolates included in phylogenetic
analysis.

Species Isolate/Strain Source GenBank ITS GenBank
MCM7

Pyricularia oryzae Rr2 This study KP144441 -

P. oryzae Zgl This study KP144442 KP728839
P. oryzae Paml This study KP144440 -

P. oryzae Echino This study KP144439 -

P. oryzae Seth This study KP144443 -

P. oryzae PH0014 IRRT* KM484911 -

P. oryzae GNO0001 J.-L. Notteghem® KM484903 -

P. oryzae PHO0079 J. M. Bonman® KM484819 -

P. oryzae BF0028 J.-L. Notteghema KM484886 -

P. oryzae JP0028 H. Yaegashia KM484906 -

P. oryzae PHO0035 IRRT* KM484912 -

P. oryzae CD0067 J.-L. Notteghem * KM484896 -

P. oryzae M61 Zhang © - JF710399
P. oryzae M61 Zhang © - JN993354
P. oryzae M60 Zhang © - JF710398
P. oryzae M25 Zhang © - JF710397
P. grisea BR0029 B J.-L. Notteghem *  KM484880 -

P. grisea US0043 B. Valent® KM484885 -

P. grisea CBS 128304 HK. Sim* KM484881 -

P. grisea CR0024 C.K. Kim* KM4848882 -

P. grisea JP0034 Klaubauf* KM484883 -

P. grisea PHO0055 IRRT* KM484884 -

P. grisea Dchl This study KP144438 KP728838
P. grisea MS82 Zhang ¢ - JX134710
P. grisea M83 Zhang © - JX134711
Nakataea oryzae Ms This study KP144444 KP728840
Nakataea oryzae N sig This study KP144445 -
Nakataea oryzae CBS 202.47 Klaubauf* KM484860 -
Nakataea oryzae ATCC 44754  Zhang ° JF414838 -
Nakataea oryzae M21 Zhang ¢ - JF710382
Nakataea oryzae M69 Zhang ¢ - JX134712
Nakataea oryzae M71 Zhang ¢ - JX134713
Magnaporthiopsis rhizophila M23 Zhang © JF414834 JF710383
M. poae M47 Zhang ¢ JF414836 JF710390
Gaeumannomyces graminis var. tritici M55 Zhang ¢ - JF710395
Gaeumannomyces graminis GGG317 Saleh* AY428782 -

* Evolutionary Phytopathology, CBS-KNAW, Fungal Biodiversity Centre, Uppsalalaan 8, Utrecht, UT 3584 CT, the
Netherlands.

® Department of Biotechnology, University of Kashmir, Hazratbal, Srinagar, Sringar, Jammu and Kashmir 190006,
India.

¢ Department of Plant Biology and Pathology,Foran Hall 201, Rutgers University, 59 Dudly road, New Brunswick, NJ
08901, USA

4 Plant Pathology, Kansas State University, 4024 Throckmorton Hall, Manhattan, KS 66506, USA
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Fig. 2. Pyricularia grisea (the isolate Dch1): A-C) conodiophore, D-F) conidia (Bar=10 pm).
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Fig. 3. A neighbor-joining tree inferred from the ITS1-5.8S-ITS2 rDNA sequences for 26 species. The numbers
above the branches show the bootstrap values in 1000 replicates. The length of branches is proportional to the
number of base changes, indicated by the scale bar. Gaeumannomyces graminis AY428782.
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Fig. 4. A neighbor-joining tree inferred from the MCM7 sequences for 15 species. The numbers above the
branches show the bootstrap values in 1000 replicates. The length of branches is proportional to the number of
base changes, indicated by the scale bar. Gaeumannomyces graminis JF710395.
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Fig. 6. Symptoms of leaf spot caused by Pyricularia
oryzae on Setria sp. : A) leaf spot symptoms on
naturally infected in field and orchards. B-D) leaf
spot symptoms on Setaria sp. under greenhouse
conditions.
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Fig. 5. Symptoms of leaf spot caused by Pyricularia
oryzae on Zea mays: A) leaf spot symptoms on
naturally infected maize in field. B-D) leaf spot
symptoms on maize under greenhouse conditions.
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Fig. 7. Symptoms of leaf spot by Pyricularia oryzae
on Echinochloa crusgall: A) leaf spot symptoms on
naturally infected on stem B) leaf spot symptoms on
Echinochloa crusgall under greenhouse conditions.
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