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Identification of the blast-resistant genes in the rice genotypes in northern Iran
using molecular markers
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Table 2. Primers used in polymerase chain reaction to identify cultivars resistant against blast
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Yca7 Pia 11 AGGAGAAGAAGCCACCAAGG GAGCTGCCACATCTTCCTT 60 905
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Fig. 1. Band pattern of YCA72 primer in studied rice genotypes
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Fig. 2. Band pattern of enzymatic digestion of the products of polymerase reaction of YCA72 primer in
rice genotypes using Hinf I enzyme
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Table 3. Resistance and sensitivity of cultivars using YCA72 primer and enzymatic incision by Hinf |

enzyme
. caz 0wl ol eAb sl cd FT0 Wil
@0, ’ i . .
o, ol Variety s5b Hinfl 5 ol pglie Resistance/
: Sensitive
Index 635 bp band resulting from
905bp Hinfl restriction enzyme
1 ol Binam + _ ool Sensitive
2 Sg s Sepidrood _ _ ool Sensitive
3 V5o Molaee N _ ool Sensitive
4 S0 Dorfak N _ ool Sensitive
5 6l Salari N _ ool Sensitive
6 o Saleh N _ ool Sensitive
7 TR 4 Garme Tarom . _ ol Sensitive
8 VLS Gil 1 4 - ool Sensitive
9 ¥ LS Gil 3 + - ool Sensitive
10 o Neda N _ ool Sensitive
11 Jole Sahel _ _ ool Sensitive
12 H Ghaem N . plie Resistance
13 LS Gilaneh N . plie Resistance
14 Ep o Dom Sorkh N _ ool Sensitive
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Fig. 3. Band patterns of Nsb primer in studied rice genotypes
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Fig. 4. Band patterns of jj817 primer in studied rice genotypes
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Table 4. Resistance and sensitivity of cultivars using Nsb primer

) . &b > 7Y al . .
o5, pb Variety ool pglan Resistance/ Sensitive
Index 629 bp
1 NI Binam . plie Resistance
2 S5 ydemes Sepidrood N plis Resistance
3 V5o Molaee N plie Resistance
4 S0 Dorfak N plie Resistance
5 6l Salari N plie Resistance
6 o Saleh N plie Resistance
7 ol oS Garme Tarom N pglie Resistance
8 VLS Gill N plie Resistance
9 ¥ LS Gil 3 . plis Resistance
10 o Neda N plis Resistance
11 JoLle Sahel _ ool Sensitive
12 R Ghaem . plie Resistance
13 OLS Gilaneh N plis Resistance
14 &y po Dom Sorkh N plis Resistance
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Table 5. Resistance and sensitivity of cultivars using jj817 primer

Gy, &3k i £V ail

PRI Variety ol pglie Resistance/ Sensitive
Index 629bp
1 NI Binam . plis Resistance
2 S5 ydumes Sepidrood _ ool Sensitive
3 =Yse Molaee . plie Resistance
4 s Dorfak v plie Resistance
5 6L Salari N pglie Resistance
6 o Saleh N pglie Resistance
7 ok oS Garme Tarom N pglie Resistance
8 VLS Gil1 N plie Resistance
9 v S Gil 3 . pglie Resistance
10 o Neda N pglie Resistance
11 Joble Sahel _ ool Sensitive
12 I Ghaem . pglie Resistance
13 LS Gilaneh N pglie Resistance
14 G o Dom Sorkh N pglie Resistance
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Table 6. Replicated resistant genes using three primers in studied rice cultivars

N : : Pia coglic )5 Pib cosglie )3 PI5 cesglio 5 Seaglie slayj olas ggaze
In(gle; ™ ¢ Variety Pia resist;nt ;e)ne Pib resistznt ;e)ne Pi5 resist;nt (;e)ne Total numgbeer:ecsmf resistant

1 ples Binam _ N . 2

2 S5y es Sepidrood - N _ 1

3 V3o Molaee _ . . 2

4 R Dorfak - N . 2

5 6L Salari _ N + 2

6 o Saleh _ . . 2

7 b o5 Garme Tarom - N . 2

8 ) s Gil1 - : N 2

9 ¥ LS Gil 3 - + + 2

10 los Neda _ 4 + 2

11 Jolo Sahel _ _ _ 0

12 K Ghaem . . . 3

13 YRy Gilaneh v v + 3

14 Epo 00 Dom Sorkh _ v + 2

Suagliia () 3929 pae 1 () Suaglie () 392791 (+)
(+): Presence of resistant gene, (-): Absence of resistant gene
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ABSTRACT

Blast disease caused by Magnaporthe grisea is a significant threat to rice worldwide, leading to substantial damage
and yield losses. The most effective method for controlling this disease is through the use of resistant rice cultivars
that carry specific resistance genes. In this study, three primers (Yca7, Nsb, and JJ718) were used associated with the
Pia, Pib, and Pi5 resistance genes, respectively, to identify blast-resistant rice cultivars and lines. At first, DNA was
extracted from the leaves of 10-day-old seedlings of the entered rice cultivars and lines using the CTAB method.
Subsequently, polymerase chain reaction (PCR) and electrophoresis were conducted to amplify and analyze the
resulting DNA bands with the respective primers. Our findings indicated that Qaim and Gilane cultivars carry the Pia
resistance gene, making them probable candidates for rice blast disease resistance. Similarly, all tested cultivars
(excluding Sahel) possess the Pib resistance gene, suggesting their resistance to blast disease. Furthermore, except for
Sepidrood and Sahel cultivars, all cultivars tested positive for the Pi5 resistance gene, indicating their ability to resist
blast disease. Based on these results, Qaim and Gilane cultivars exhibit resistance to the disease as they carry all three
resistance genes, while Sahel cultivar lacks all three resistance genes, making it the most susceptible cultivar in our
study.
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