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Host-specificity and sexual compatibility of Pyricularia oryzae isolated
from different hosts in Iran
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Abstract

Pyricularia oryzae is rice and wheat blast causal agent and can occurs leaf spot on some grass species. Blast
disease is one of the most important diseases in rice areas cultivated in Iran, annually it cause economic
damage to rice. Sampling was conducted from rice, maize, foxtail millet, and weeds of wheat and rice
cultivation regions, citrus orchards, and jungles in southern of Caspian Sea and from rice fields in Khorasan-
razavi province during summers of 2013 and 2015. Phylogenetic analysis with partial regions of Actin
(ACT), Calmodulin (CAL), and RNA polymerase II largest subunit genes (Rpb1) allowed to assign the strains
from different hosts to Pyricularia oryzae. Pathogenicity test of P. oryzae species was applied on rice, foxtail
millet, maize, barnyard grass, and wild foxtail millet in control condition. Based on pathogenicity, each
isolate were highly pathogenic toward its host but not to the other hosts tested. In order to a determination of
mating type, Multiplex PCR technique using primers L1 and L2 (for MatI-1), T1, and T2 (for Matl-2) was
done. Under lab conditions, the sexual stage was conducted with isolates from different hosts on rice flour-
agar medium. The mating type and sexual reproduction show that MatI-1 is frequent in rice population and
foxtail millet population and MatI-2 is frequent in weeds populations and maize population.
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Fig. 1.Pyricularia oryzae (IR0013): A) Condia, B)
Conidiophiores (Scale bar= 10 pm).
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Fig. 2.Maximum likelihood (ML) tree inferred from combined ACT, CAL, and Rpbl sequences for 32 taxa.
Bootstrap support values from ML analyses larger than >80% are shown above internodes. Pyricularia grisea

CR0024 is as outgroup.
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Setaria viridis (E 3 Echinochloa cruss-galli

Fig. 3. Blast symptoms caused by Pyricularia oryzae on A) Oryza sativa, B) Setaria italica, C) Zea mays, D)
Echinochloa cruss-galli, E) Setaria viridis.
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Table 1. Pyricularia oryzae strains used in this study, with collection details and GenBank accessions.
GenBank accessions”

Species Culture collection no Geographic origin Host

CAL Actin RPBI1
Pyricularia oryzae 1IR0125 Golestan, Iran Echinochloa sp. MH188335 ---------- MH188330
Pyricularia oryzae 1R0129 Golestan, Iran Echinochloa sp. MH188345 ---------- MH188331
Pyricularia oryzae 1R0107 Mazandaran, Iran Setaria italica ~ MH188337 -----—--—- MH188327
Pyricularia oryzae IR0106 Mazandaran, Iran Setaria italica MH188336 ------—---- MH188326
Pyricularia oryzae TIR0148 Khorasan razavy, Iran Oryza sativa MH188346 ---------- MH188334
Pyricularia oryzae 1IR0117 Mazandaran, Iran Setaria viridis  MH188338  -----—--—- MH188329
Pyricularia oryzae IR0113 Mazandaran, Iran Setaria glauca MH188344 -—-—-—--—- MH188328
Pyricularia oryzae 1R0136 Golesatn, Iran Oryza sativa MH188339  -----m---- MH188332
Pyricularia oryzae 1IR0013 Mazandaran, Iran Zea mays MH188342  -----—--- MH188324
Pyricularia oryzae 1R0093 Golestan, Iran Zea mays MH188343  -—-—o--- MH188325

Genbank accessions representing the following DNA regions: ACT=Actin; CAL=Calmodulin; RPB1=RNA
polymerase II second largest subunit region. "Pyricularia grisea was included as outgroup in phylogenetic analysis.
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Table 2. Pathogenicity results of Pyricularia oryzae isolates on Oryza sativa, Setaria italica, Zea mays, Echinochloa

cruss-galli, and Setaria viridis.

Fungal strain Host of origin O. sativa S. italica Z. mays E. crus-galli S. viridis
IR0065 O. sativa 6 1 1 1 1
IR0103 S. italica 1 6 1 1 5
IR0013 Z. mays 1 1 6 5 1
IR0030 E. crus-galli 1 1 5 6 1
IR0018 S. viridis. 1 5 1 1 6

Lesion types are as follows: type 1, no signs of infection; type 2, small brown lesions; type 3, small lesions with yellow
centers and brown margins; type5, diamond-shaped lesions; type 6, large diamond-shaped lesions (Silue et al. 1992).
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Table 3. Mating type percentage of Pyricularia oryzae
isolates from different hosts in Iran

Host Frequency Matl-1 Matl-2
of mating

Oryza sativa 42.6 100 0

Echinochloa crus-galli 23.4 7.7 923

Zea mays 8.5 0 100

Setaria viridis 22 40 60

Setaria italica 3.5 100 0
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Fig. 1. The sexual state of Pyricularia oryzae between IR0111 (Mat 1-1) and GUY11 (Mat 1-2) isolates on rice
flour + agar. A-C) perithecia with long neck (Bar= 100 pm), D) Asci (Bar= 10 pm), E-F) Ascospores (Bar= 10
nm).
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