
Objectives

　　Blast is one of serious diseases in rice cultivation, and the differential system using differential varieties 

based on gene-for-gene theory were applied to identify the pathogenicities of blast races and resistance gene(s) of 

rice in a few countries.  Unfortunately, there have not been developed the differential varieties which covered a lot 

of resistance genes and could use in all temperate and tropical areas.  To build up the differential system in all 

countries, IRRI-Japan Collaborative Research Project (IRRI-Japan Project) has developed some differential 

varieties’ sets, which have been accepted worldwide since 1994.

Results

　　The first international standard differential variety (ISDV) set composed of monogenic lines (MLs) for 

targeting 24 blast (Pyricularia grisea) resistance genes, was recently developed in rice (Oryza sativa L.) through 

the IRRI-Japan Project entitled "Physio-genetic studies on yield determination and ecological adaptability for 

sustainable agriculture".  Additionally, new ISDVs, near isogenic lines (NILs), for targeting 14 blast resistance 

genes having an Indica-type rice CO39 genetic background were also developed. CO39 NILs are the first ISDVs 

for Indica-type rice.  Two other kinds of differential variety sets, NILs with Chinese Japonica-type susceptible 

variety Lijiangxintuanheigu (LTH) and US-2 genetic backgrounds are also being developed.  These ISDVs will be 

available worldwide, for use in pathological analysis of blast races and as the gene sources of resistance genes in 

breeding programs.  

　　MLs were developed by several backcrosses between donor varieties of resistance gene and LTH as a 

recurrent parent.  MLs including only a single gene in each genetic background targeting for 24 kinds of genes, 

e.g., Pia, Pib, Pii, Pik-s, Pik, Pik-h, Pik-m, Pik-p, Pish, Pit, Pita (Pi4), Pita-2, Piz, Piz-5 (Pi2), Piz-t, Pi1, Pi-3, 

Pi5, Pi7(t), Pi9, Pi11(t), Pi12(t), Pi19, and Pi20.  These lines have already been distributed to more than 15 

countries and have been used in pathogenic analysis and rice breeding as sources of resistance genes under the 

IRRI-Japan Project.

　　The other three NILs were backcrossed at least six times with recurrent parents, LTH, CO39, and a high- 

yield type rice US-2.  In each backcrossed and selfed generation, the resistant plants with targeted genes were 

selected using avirulent isolates.  Inoculation and selection of resistance genes were continued from BCnF4 to 

BCnF11 in order to purify the lines and fix their morphological traits. 

　　A total of 31 NILs for targeting 14 kinds of resistance genes - Pib, Pik-s, Pik, Pik-h, Pik-m, Pik-p, Pi1, 
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Pi7(t), Pish, Pita, Pita-2, Piz-5, Piz-t and Pi5(t) - were developed and characterized. Each NIL harbored only the 
major target gene for resistance with the exception of Pia, as confirmed by the stability of their reaction patterns 
of monogenic lines to standard isolates.  In addition, each NIL was very similar to recurrent parent CO39 in 
morphological terms.  Among them, 21 NILs will be made available as a new set of ISDVs having Indica-type 
genetic background.
　　The other two kinds of NILs having two genetic backgrounds, LTH and US-2, are being developed as the 
targets of 17 and 16 resistant genes, respectively.  However, it is necessary to generate and select fixed lines 
within each line, because segregation of some morphological traits were still observed in LTH NILs.  In US-2 
NILs, several lines will be backcrossed one or two more times and the selection and fixation for resistance and 
morphological traits will be continued until at least the F9 generation.  The designation and target resistance genes 
of developed monogenic lines and CO39 NILs are shown in Table 1.  Monogenic lines and NILs are labeled as 
IRBL, which is followed by the type of resistance gene and an abbreviation of the donor variety having the 
initials of the recurrent parent. 
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Table 1. New international standard differential variety series used to evaluate rice blast resistance.

Designation
Target gene    

CO39 near isogenic lines（including Pia）Monogenic lines

–
IRBLb-IT13/CO, IRBLb-W/CO
–
IRBLk-Ka/CO, IRBLk-Ku/CO
IRBLkh-K3/CO
IRBLkm-Ts/CO
IRBLkp-K60/CO
IRBLks-CO/CO
IRBLsh-S/CO, IRBLsh-B/CO, IRBLsh-Ku/CO
–
IRBLta-Ya/CO
IRBLta2-Pi/CO, IRBLta2-Re/CO, IRBLta2-IR64/CO
–
IRBLz5-CA/CO
IRBLzt-IR56/CO
IRBL1-CL/CO
–
IRBL5-M/CO
IRBL7-M/CO
–
–
–
–
–

IRBLa-A, IRBLa-C
IRBLb-B
IRBLi-F5
IRBLk-Ka
IRBLkh-K3
IRBLkm-Ts
IRBLkp-K60
IRBLks-F5, IRBLks-S
IRBLsh-S, IRBLsh-B
IRBLt-K59
IRBLta-K, IRBLta-CT2, IRBLta-CP1
IRBLta2-Pi, IRBLta2-Re
IRBLz-Fu
IRBLz5-CA
IRBLzt-T
IRBL1-CL
IRBL3-CP4
IRBL5-M
IRBL7-M
IRBL9-W
IRBL11-Zh
IRBL12-M
IRBL19-A
IRBL20-IR24

Pia
Pib
Pii
Pik
Pik-h
Pik-m
Pik-p
Pik-s
Pish
Pit
Pita (Pi4)
Pita-2
Piz
Piz5 (Pi2)
Piz-t
Pi1
Pi3
Pi5 (t)
Pi7 (t)
Pi9
Pi11 (t)
Pi12 (t)
Pi19
Pi20


