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Analysis of Pyricularia oryzae isolates from rice and weeds with rep-
PCR marker, and pathogenicity
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Abstract

Pyricularia oryzae is the cause of blast leaf spot disease on rice and more than 50 plant species of crops and
weeds in Poaceae family. Sampling was performed in 2017 in rice fields of Guilan and Mazandaran
provinces. Morphological studies showed that the isolates obtained from Oryza sativa, Setaria viridis,
Echinochloa crus-galli, Sorghum halepense, and Paspalum dilatatum were belonged to P. oryzae. The
pathogenicity test revealed that isolates obtained from each host had higher pathogenicity on the same host
and were either not pathogenic or less pathogenic on other hosts. Cluster analysis of DNA fingerprinting data
using rep-PCR showed that isolates obtained from different hosts were located in three lineages. In general,
there were isolates from different hosts in two identified lineages (except lineage C), and no correlation was
found between the similarities of the band pattern with their collection areas.
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Table 1. Isolates of Pyricularia oryzae from rice and other host plants used in this study.

Original Host Isolate  Place of collection Data Reference

Oryza sativa IR0077  Rasht- Guilan province 15/08/2015  Pordel et al. 2019

O. sativa IR0136  Kordkuy- Golestan province 16/08/2016  Pordel et al. 2019

O. sativa IR0060  Rasht- Guilan province 15/08/2015  Pordel et al. 2019

O. sativa IR0O028  Sari- Mazandaran Province 12/09/2012  Pordel et al. 2019

O. sativa IR0145  Kalat- Khorasan Razavi Province 16/10/2016  Pordel et al. 2019

O. sativa 225-6 Tonekabon- Mazandaran Province 13/08/2017  This study

O. sativa 306-6 Rice Research Institute of Mazandaran 14/08/2017  This study
Branch- Mazandaran province

O. sativa 173-4 Kalle Bast-Mazandaran Province 12/08/2017  This study

O. sativa 8-7 Rostamabad- Guilan province 17/10/2017  This study

O. sativa 63-4 Rice Research Institute of Iran- Guilan 18/10/2017  This study
province

0. sativa 13-1 Amin Abad- Guilan province 17/10/2017  This study

0. sativa 97-6 Sangar- Guilan province 19/10/2017  This study

0. sativa 84-2 Someh sara- Guilan province 18/10/2017  This study

0. sativa 50-1 Shirgah- Mazandaran Province 10/08/2017  This study

0. sativa 338-3 Amol- Mazandaran Province 05/10/2017  This study

Sorghum halepense 58-1 Rice Research Institute of Iran- Guilan 18/10/2017  This study
province

S. halepense 58-6 Rice Research Institute of Iran- Guilan 18/10/2017  This study
province

Paspalum sp. IR0003  Amol- Mazandaran Province 12/09/2012  Pordel et al. 2019

Paspalum sp. IR0005  Amol- Mazandaran Province 12/09/2012  Pordel et al. 2019

P. dilatatum 234-6 Ramsar- Mazandaran Province 13/08/2017  This study

P. dilatatum 234-1 Ramsar- Mazandaran Province 13/08/2017  This study

Eleusine sp. IR0002  Amol- Mazandaran Province 12/09/2012  Pordel et al. 2019

Cyndon dactylon IR0144  Gharakhil- Mazandaran Province 16/09/2012  Pordel et al. 2019

C. dactylon IR0009  Gharakhil- Mazandaran Province 12/09/2012  Pordel et al. 2019

Echinochloa crus- 130 Sharafshadeh- Guilan province 04/10/2017  This study

galli

E. crus-galli 43-3 Rice Research Institute of Iran- Guilan 18/10/2017  This study
province

E. crus-galli 48-4 Rice Research Institute of Iran- Guilan 18/10/2017  This study
province

E. crus-galli 88-2 Someh sara- Guilan province 18/10/2017  This study

Setaria viridis 108-1 Lasht-e Nesha- Guilan province 19/10/2017  This study

S. viridis 51-3 Shirgah- Mazandaran Province 10/08/2017  This study

S. viridis 117 Lahijan- Guilan province 04/10/2017  This study

S. italica IR0104  Gharakhil- Mazandaran Province 16/08/2016  Pordel et al. 2019
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Fig 1. Colony, conidiophores and conidia of P. oryzae
(108-1) isolated from wild foxtail millet. A) Colony, B
and D) Conidiophores and conidia on leaf, C)

Conidiophore (Bar= 10 pm), E and F) Conidia (Bar=
10 pm).
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Table 2. Number of amplified DNA fragments and their size in Pyricularia oryzae isolates from different host

plants.

Original Host Number of isolates Number of bands Size

Oryza sativa 15 2-9 650 bp-8 kb

Sorghum halepense 2 10 1.5 kb-8 kb

Paspalum sp. 4 8 1150 bp-8 kb

Eleusine sp. 1 8 2250 bp-8 kb
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Echinochloa crus-galli 3 7-8 1150 bp-5 kb
Setaria viridis 2 2 8 kb-10 kb
S. italica 1 2 8 kb-10 kb
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Fig 2. DNA fingerprinting pattern of Pyricularia oryzae isolated from rice and other host plants using Pot2 rep-
PCR. The numbers above the figure indicate the plant hosts; 1. Oryza sativa 2. Sorghum halepense 3. Paspalum
sp. 4. Eleusine sp. 5. Cyndon dactylon 6. Echinochloa crus-galli 7. Setaria viridis 8. S. italica. Lane M1 and M2
Gen Ruler™ 10 kb DNA Ladder Mix (Fermentas, Germany).
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Fig 3. Phonogram of 30 Pyricularia oryzae isolates from different host plants, constructed using UPGMA based
on Simple Match’s similarity coefficients; Data from Pot2 rep-PCR analysis; scale at the bottom represents

coefficients of similarity.
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Table 3. Infection type of plants inoculated with Pyricularia oryzae isolates from Oryza sativa, Echinochloa crus-
galli, Setaria viridis, Sorghum halepense, Paspalum dilatatum.

2 68 e 8 5 Ol (S5 s 0 S s

Test Plants Original Host and Isolates
0. sativa E. crus-galli S. viridis S. halepense  P. dilatatum

225-6 97-6 84-2 338-3 130 43-3 88-2 108-1 51-3 58-1 234-6
0. sativa 5 2 2 0 1 1 2 1 0 - 1
cv. Hashemi
0. sativa 5 4 4 3 3 3 3 1 1 - 3
cv. Tarom Dilamani
0. sativa - 2 3 3 1 1 - - - - -
cv. Ali-Kazemi
0. sativa 1 0 1 1 1 1 1 1 0 - 0
cv. Neda
E. crus-galli 0 2 1 0 3 3 3 1 1 1 0
S. viridis 1 2 2 2 2 2 2 5 5 2 2
S. halepense 1 2 3 2 1 1 2 1 2 3 2
Triticum aestivum 0 0 0 0 0 0 0 0 0 0 0
cv. Zagros
Zea mays 0 0 0 0 0 0 0 2 0 1 0
Line B73

* Infection type: 0, no visible evidence of infection 1, uniform dark brown pinpoint lesions up to 0.5 mm long 2, small
lesion with distinct tan centers surrounded by a darker brown margin (up to 1 mm) 3, small eyespot lesions 2 mm in
length with tan centers surrounded by dark brown margins 4, intermediate size eyespot lesions, approximately 3-4 mm

in length 5, large eyespot lesions that attain the maximum size seen for a particular cultivar (Valent et al. 1991).
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Fig 4. Virulence of the Pyricularia oryzae isolates. A) Lesion caused by Oryza sativa isolate (225-6) on rice cultivar
Hashemi. B) Lesion caused by O. sativa isolate (84-2) on Setaria viridis. C) Lesion caused by O. sativa isolate (84-
2) on Sorghum halepense. D) Lesion caused by O. sativa isolate (97-6) on S. halepense. E) Lesion caused by
Echinochloa crus-galli isolate (130) on S. viridis. F) Lesion caused by E. crus-galli isolate (88-2) on S. halepense. G
and H) Lesion caused by S. viridis isolate (108-1) on S. viridis. I) Lesion caused by S. viridis isolate (108-1) on Zea
mays. J) Lesion caused by S. viridis isolate (51-3) on S. halepense. K) Lesion caused by S. halepense isolate (58-1)
on S. halepense. L) Lesion caused by Paspalum dilatatum isolate (234-6) on S. viridis.
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