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Nonhost resistance
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Monogenic (R gene) resistance

Plants either are resistant and remain

healthy or are susceptible and become
severely diseased
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New pathogen race Still another pathogen,
P, arises that has race P, arises that has
virulence gene V, anew virulence geneV,
Po > Py > P > P3. ..
I
I
I
I
Original pathogen : P, infects P, cannot P, infects P, cannot
P, infects original 1 existing infect plants plants infect plants
host Hy, which ~ § host that have R,. that that have R,.
has only general : cultivars V, becomes have R, V, becomes
(horizontal) I avrl avr2 —+
resistance - -
1
I
I
1
+ New plant population New plant population ,}
arises that has resistance arises that has resistance
Ho R R:—Rs. ..
. Gene R, which recognizes Gene R, which recognizes
e and triggers defenses to and triggers defenses to T

virulence gene V, virulence geneV,




Resistant cultivars

 Several major genes for resistance to blast have been
identified in different rice cultivars but each

resistance geneis

qguickly overcome (within 2 to 3 years) by
the appearance of NeW pathogen races.
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P grou ‘ 1 group T group
#o5 :
12 63 | 28 | 56 58 59 73 yi 11 78
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2,565k S S S S S S S S S S
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5.5 24 255 S S S S S S ] S s S
6,961 1 5% S S S S S S S S S S
7.3 28054 S S S R R S R S S S
8. EH R 335K S S S S S S S S S S
S.RRTS LR S R S R R R S S S R
10 B R2158 S s S S S s S S S S
11. Sensho S s ¢ R ] S S S S S S
12. Cutsugulcul S S I S S S S ) S S S
13. Natala 3 S E S S S 3 R S S S
14 5 )1 S s S S S S S S R R
15. FHe A i ith S s S s S S S S R R
16. £ ERSA S s | s S S S S S R R
|
= ET03R S S R R R R R R R fl R
¥ 6Y-4Pf 6W-2Sc | 3W-17Sf | 3W-13Sn | 3W-12Sf | 3W-12Se BW-2Sq 6W-16Sg 6W-8Sa | 6W-10Pb 3W-17Se 6W-14Sh|6W-2Sa |6W-1Sc
B 6Y-4Pg 6W-2Sf | 3W-17Si | 3W-13Se IW-58e 6W-14Sf 6W-2Pb IW-13Sy 6W-8Sc | 3W-28d
6Y-4Pb 3W-18Sf | 6W-10Pa 6W-1Sb IW-7Si 6W-6Sb  6W-16Si 3W-2Sh B6W-16Se
6W-3Ph EW-2Pa EW-16Sc IW-7Se 6W-8Sh 6W-19S¢ 3W-1S¢ 6W-148d
B 6Y-4Ph 6W-2Sh | 6W-2Pc IW-5Sg 6W-11Pa 6W-15Sa JW-9Sc 6W-195a \
6Y-4Pa EW-2Sb 6W-165d 3W-12Sa 6W-14Se 6W-15Sh 3W-17SmbéW-19Sb |f
e EW-4Sa 6Y-4Pc 3IW-2S0 6W-14Sc 3W-2Sm 6W-16Sh :
5W-3Pc 6Y-4Pi IW-9Se 6W-14Sa 3W-18Sa 6W-6Sa |
6W-3Pa 6W-1Sd 6W-4Sk 3W-9Sg 3W-12Sg
5 EW-4S] 6W-4Sh 6W-4Sh 3IW-17So
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Table 3. Race frequencies of the isolates of Pyricularia oryzae collected in 1984 and 1987
Race
P group I group T group
E I e " S e —_-|_
| | | [ = A
12 63 23 56 58 59 13 76 d. 18
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IRBLAS# 75 21

| %] S

No. Ilé)nique SampleDesignation Targeted Gene No. ;J:rir?rljjlee D r[])esignatio Targeted Gene
1 IRTP 21662 IRBLa-A Pia 17 IRTP 21678 |IRBLsh-B
2 IRTP 21663 IRBLa-C 18 IRTP 21679 |IRBL1-CL |Pil
3 IRTP 21664 IRBLI-F5 Pii 19 IRTP 21680 |IRBL3-CP4 |Pi3(t)
4 IRTP 21665 IRBLks-F5 20 IRTP 21681 |IRBL5-M |Pi5(t)
5 IRTP 21666 IRBLks-S Pik-s 21 IRTP 21682 |IRBL7-M  |Pi7(t)
6 IRTP 21667 IRBLK-KA Pik 22 IRTP 21683 |IRBL9-W |Pi9
7 IRTP 21668 IRBLkp-K60 Pik-p 23 IRTP 21684 |IRBL12-M |Pil12
8 IRTP 21669 IRBLKh-K3 Pik-h 24 IRTP 21685 |IRBL19-A |Pil9(t)
9 IRTP 21670 IRBLz-FU Piz 25 IRTP 23691 |IRBLKkmM-TS|Pik-m
10 IRTP 21671 IRBLz5-CA 26 IRTP 23692 :2;'1‘20 Pi20(t)
11 IRTP 21672 IRBLzt-T Piz-t 27 IRTP 23693 |IRBLta2-PI |Pita-2
12 IRTP 21673 IRBLta-K1 Pita 28 IRTP 23694 |IRBLta2-RE|Pita-2
13 IRTP 21674 IRBLta-CT 2 29 IRTP 23695 |IRBLta-CP1|Pita
14 IRTP 21675 IRBLb-B Pib 30 IRTP 23696 |IRBL11-ZH ;,j‘
15 IRTP 21676 IRBLt-K59 Pit 31 LTH N Vil ¥ ":
IRTP 21677 IRBLsh-S ih E?E

i
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Unique sample

Designation

Targeted Gene No.

Unique

Designatio Targeted Gene

ID sampleID |n
IUDnique AR Designation Targeted Gene
IRTP 21662 IRBLa-A Pia
IRTP 21663 IRBLa-C
IRTP 21664 IRBLIi-F5
IRTP 21665 IRBLks-F5
IRTP 21666 IRBLks-S
14 IRTP 21675 IRBLb-B Pib 30 IRTP 23696 |IRBL11-ZH
s IRTP 21676  |IRBLt-K59 Pit 32 LTH B R
=416 IRTP 21677 IRBLsh S Plsh
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Rating scale

: Small brow speaks of pin-point size ;
: Small roundish to slightly elongated, necrotic gray spots, about 1-2 mm in diameter
. Lesion type is the same as in 2, but more significant number then 2

0 N O O AW DN -

O

: Typical susceptible blast lesion, 3 mm or longer, infecting less than 4% of the leaf area

: Typical susceptible blast lesion, 3 mm or longer, infecting less than 4-10% of the leaf area

: Typical susceptible blast lesion, 3 mm or longer, infecting less than 11-25% of the leaf area
: Typical susceptible blast lesion, 3 mm or longer, infecting less than 26-50% of the leaf area
: Typical susceptible blast lesion, 3 mm or longer, infecting less than 51-75% of the leaf area
. Typical susceptible blast lesion, 3 mm or longer, infecting more than 75% of the leaf area

* Rice plants were inoculated at 3-4 leaf-stage; the second leaf was rated after a
week post inoculation.
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IRBL &% :}”ﬁ.‘},’a‘a 7]
IRBLa-A Pia
IRBLa-C Pia
IRBLI-F5 Pii
IRBLks-F5 Pik-s
IRBLKks-S Pik-s
IRBLk-KA Pik
IRBLkp-K60 Pik-p
IRBLkh-K3 Pik-h
IRBLz-FU Piz 36.1
IRBLz5-CA Piz-5(=Pi2(t)) -
IRBLzt-T Piz-t 32.2
IRBLta-K1 Pita(=Pi4(t)) 17.2
IRBLta-CT 2 Pita 10.9
IRBLb-B Pib
IRBLt-K59 Pit
IRBLsh-S Pish
IRBLsh-B Pish
IRBL1-CL Pil 3.2

IRBL3-CP4
s
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« Magnaporthe oryzae
— anamorph Pyricularia oryzae
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Pik-m ~ Piz% Piz-tz_asanishiki & %

¢ 2002# > & m LigkRFAte & Piz-t ~ Pib% Pik- p}af i Flen
4% & 51 Koshihikari multiline (Koshihikari Toyama BL)
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Genotyping by sequencing (GBS)
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Genotyping by sequencing (GBS)

» Generates large numbers of single nucleotide
polymorphisms (SNPs) for use in genetic
analyses

« Key components of this system
— reduces sample handling
— fewer PCR and purification steps
— Inexpensive barcoding

— reduces genome complexity and avoids the
repetitive fraction of the genome
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Genotyping by Sequencing (GBS)
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