
 

Oryza sativa L.



 



 



 

Oryza sativa L.



    



 



  
(Magnaporthe grisea)

IR1552B40

IR 04A325IR 05A103IR 70213-10-CPA 4-2-3-2

IR 57514-PMI 5-B-1-2CT 19561-3-20-2-3-2-2-MCT 18667-6-6-1-5-1IR 06L138CT 18615-1-5-1-2-1

IR 72768-12-1-1

IR1552

B40PBS

IRBL5-M IRBL11-ZH VNIIR 10200 

(SHARM)X

CT 19561-3-20-2-3-2-2-MIR 72768-12-1-1

FLAGMAN

IRBL5-MWAB 878SG33

IA-25IA-82Iran-47

IRBLTA2-REIRBLZT-TAOQINGZHAN

CT 18615-1-5-1-2-1CT 18667-6-6-1-5-1CT 19561-3-20-2-3-2-2-MIET 13245IR 57514-PMI 5-B-1-2

IR 70213-10-CPA 4-2-3-2IR 04A325IR 05A103IR 06L138IR 06L160IR 06L164VNIIR 10211

R

RGAIL46L49L47L50L48

L36L33L35L51VIL10L9L37

L22L8L45L23L20L62

RM244RM206RM144Pi-1

C101LACIR1552

B 40

RGASSR



              



 
RGAs

RGAs

RGAs

RGA 

DNA

MAS

MAS

MAS



 
Magnaporthe grisea

 



 

DNA

RGA

RGA

RGA

RGA-PCR

Pi-1



  

AUDPC

PBS

IA-25IA-82Iran-47

  IA-25

IA-82

Iran-47

DNA

DNA

DNA

PCRXLRR-inv

PCRXLRR

PCRNLRR-inv

RGA1-PCR

RGA2-PCR

RGA3-PCR

PCRRM224



 
PCRRM144

PCRRM206

PCRRM244

PCR RM206

PCRRM144

PCR



 
DNA

AUDPC

PBS

PBS

RGA

PCR

RGA

 RGA ......

SSR

SSRRM244RM206RM144



 
International Rice Research InstituteIRRI 

Marker-assisted selectionMAS         

Open reading framesORFs 

Polymerase chain reactionPCR 

Simple sequence repeatsSSR 

avr = Avirulence protein 

CC = Coiled coil 

CIMMYT = International maize and wheat improvement centre 

DNA = Deoxyribonucleic acid 

eLRR = Extracellular leucine-rich repeat 

LRR = Leucine-rich repeat 

LCD = Localized cell death 

NBS = Nucleotide binding site 

ORF = Open reading frame 

PCR = Polymerase chain reaction  

R = Resistance protein 

RFLP = Restriction fragment length polymorphism 

RGA = Resistance gene analog 

ROS = Reactive oxygen species 

TIR = Toll and Interleukin-1 receptor 

YAC = Yeast artificial chromosome  

         



 
Assessment of resistance to Magnaporthe grisea in rice (Oryza sativa L.) lines  

Abstract 

Blast (Magnaporthe grisea) is one of the most important diseases of rice in Iran which causing of 

production severe loss in susceptible rice cultivars. In this study, 58 genotypes of rice with Nemat and Binam 

cultivars, resistant and susceptible local controls, respectively and rice cultivars of IR1552 and B40 as 

resistant and susceptible international controls, respectively were evaluated for resistance to blast at Sari, Iran 

in 2011. Means comparison of infected leaf area percent to blast in rice genotypes shows that 9 genotypes (IR 

04A325, IR 05A103, IR 70213-10-CPA 4-2-3-2, IR 57514-PMI 5-B -1-2, CT 19561-3-20-2-3-2-2-M, CT 

18667-6-6-1-5-1, IR 06L138, CT 18615-1-5-1-2-1 , IR 72768-12-1-1) had the lowest percentage of infected 

leaf area to blast (Infected leaf range from 0.92 to 2.0 percent). Comparison of means for leaf blast infection 

type in different genotypes of rice showed that 29.03% of genotypes in the resistant group (infection type of 

0.0 to 2.0), 45.16% of genotypes included local (Nemat) and international (IR1552) resistant controls in 

moderately resistant group (infection type of 2.1 to 3.0) and 25.81% of genotypes included local (Binam) and 

international (B40) susceptible controls with infection type of 3.1 to 5.0, are located in susceptible group. 

Means comparison of Panicle Blast Severity (PBS) showed that IRBL5-M and IRBL11-ZH genotypes, 

respectively, with 3.28 and 6.23 percent had the lowest and VNIIR10200 (SHARM) genotype, had the 

highest percentage ( X

 

= 37.55) of panicle blast Severity. The results of field evaluation of resistance to leaf 

and panicle blast showed that two genotypes (CT 19561-3-20-2-3-2-2-M and IR 72768-12-1-1) in leaf and 

panicle steps were resistant to blast disease and FLAGMAN genotype was susceptible. Number of two 

genotypes (IRBL5-M and WAB 878SG33) were susceptible in leaf step but were resistant in panicle step to 

blast. Number of 29 genotypes which in field evaluation showed resistant or and resistant moderately 

reaction to panicle blast, evaluating to blast disease in panicle step with IA-25, IA-82 and Iran-47 isolates in 

greenhouse. The results showed that 15 genotypes (IRBLTA2-RE, IRBLZT-T, AOQINGZHAN, CT 18615-1-

5-1-2-1, CT 18667-6-6-1-5-1, CT 19561-3-20-2-3-2-2-M, IET 13245, IR 57514-PMI 5-B-1-2, IR 70213-10-

CPA 4-2-3-2, IR 04A325, IR 05A103, IR 06L138, IR 06L160, IR 06L164 and VNIIR 10211) had resistant 

reaction to isolates used in experiment in greenhouse condition. Also rice genotypes were grouped to 6 

clusters based on RGA markers, as the first group consisted of 9 resistant genotypes (L46, L49, L47, L50,

L48, L36, L33, L35 and L51) with range of leaf blast severity from 0.95 to 2.0 percent and the sixth group 

consisted of 9 susceptible genotypes (L10, L9, L37, L22, L8, L45, L23, L20 and L62) with range of leaf blast 

severity from 31.33 to 44.67 percent. In grouping rice genotypes with RM244, RM206 and RM144 markers 

(markers linked with Pi-1 gene on 11 chromosome of rice), rice genotypes were grouped to three clusters, as 

number of 23 genotypes including Nemat (local resistant control) along with C101LAC cultivar were in 

resistant cluster. Number of 25 genotypes including Binam (local susceptible control) and IR1552 (resistant 

control) were in resistant moderately cluster and 15 rice genotypes including B40 were in susceptible cluster.   

Key words: Blast, Field and greenhouse evaluation, Resistance, RGA and SSR Markers.            
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