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Abstract: [ Objective ] In order to determine the resistance characteristics and distribution of rice blast disease in rice
landraces from Bulang minority in Yunnan. [ Method ] Seedling—stage resistance evaluation and molecular characterization
were conducted on 78 rice landraces using 31 functional markers targeting 24 blast resistance genes and 10 blast fungal strains.

[ Result ] Inoculation assays revealed that the 78 rice landraces exhibited resistance levels ranging from 40% to 100%, with
an average resistance rate of 93.6%. Notably, 55 accessions (70.5%) demonstrated complete resistance (100%). Regional
resistance patterns were observed as follows: Menghai County (99.00%) > Mojiang County (89.09%) > Shuangjiang County
(80.59%). The resultes of Pathogen Virulence Profiling showed strains 08—16-6a-1 and HN-09—-1¢-7 displayed the highest
virulence against Bulang landraces (11.54% susceptibility), where Menghai accessions being most susceptible to strains HN-
09-1¢-7 and 08-20-1a—1 (4.00% susceptibility), Mojiang landraces showed 36.36% susceptibility to strain 08-20—-1a-1,
Shuangjiang resources exhibited the highest susceptibility (52.94%) to strain 08—16-6a—1. Functional gene analysis revealed
the presence of six blast resistance genes (Pi9, Pi5, Pita, Pikh, Pid2, and Pikm) in the Bulang rice landraces, with allele
frequencies ranging from 73.08% to 84.62%. The Pid2 exhibited the highest overall frequency, while Pi9 showed the lowest.
Regional variations were observed: In Menghai County, Pita and Pid2 predominated (84.62%), contrasting with the reduced
prevalence of Pi9 (73.08%). Mojiang County displayed elevated frequencies of Pid2, Pi5, and Pi9 (84.62%), whereas Pita was
least frequent (73.08%). In Shuangjiang County, Pid2, Pita, Pikm, Pikh, and Pi9 were dominant (84.62%), while Pi5 occurred
at the lowest frequency (73.08%). Regression analysis demonstrated no significant correlations (P> 0.05) between these six
genes and seedling—stage leaf blast resistance. Gene combinations accounted for 1.8% to 25.8% of resistance variability, with
the Pid2+Pi5+Pikm+Pikh quartet showing the lowest explanatory power (1.8%) and the six—gene combination exhibiting the
highest contribution (25.8%). However, no statistically significant synergistic effects were observed among the combined genes.

[ Conclusion ] The Bulang rice landraces of Yunnan possess robust and broad—spectrum blast resistance, predominantly
mediated by the Pid2 gene. Thirty—eight accessions with complete resistance (100%) to 10 strains and co—occurrence
of Pid2 and Pi9 alleles were identified. These accessions represent valuable genetic resources for diversifying the genetic basis
of blast resistance in modern rice breeding programs.

Key words: rice landraces; Bulang minority; rice blast disease; resistance gene; functional marker; pathogenicity
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Table 1 Name and source county of rice landraces from three Bulang minority gathering areas inYunnan

i TRl L5 SR i Rt p 3078
No. Rice landrace Source No. Rice landrace Source

Bl BITAY WA T ARG SRR 11 7R B B40 Kadian—2 VXN 11 1 P e L

B2 PNEL WAL R AR B41 EN PERURZAHETR 1 iR M it

B3 HRA HAETT AR VLI JE W IR B B42 Kao nan meng PERURAAHERR 1 R M B

B4 ety LTI JE R AR B B43 Hu shi kao—-2 P XURRANER I 11 1A P Bt B

B5 201 WAL R AR R B44 Kao mo lao—2 PEXURAAHETRE 1 iR M 2

B6 HOKA WA ARVLIG e IR B B45 Kao de long VYRR ERI5 I IG M sl it £

B7 LAY HAE T ARG SR AR B B46 Kao zhan me leng P XURRANER I 11 3R I Bt 2

B8 1Lk LT AT R AR B47 A mie gie PERURAAHETE H iR M it

B9 Rty WA TG AR B48 A mie qie=2 VYRR AR A VA B L

BI0 ¥4 LH T ERVT I EIE AR B B49 B PSRN PRI 1 1 2

BIl /M W T ARV SRR A B B50 VNS PEXURAA TR H iR M it

B12 £k PERUREAA TR A VA M it 2 BS1 Hao kan dou PERURAAHERR 11 iR M it

BI3  Angfaier PUXURRANFEI K11 M B B B52 Hao gao dou PERURAS % H R M i

Bl4  Hudulong VRSN BRE FIA N ol i B53 Kao nan wen VYRS BT FIR N it £

BI5S 4Kk VAR 1116 M B 2 B54 Bo kan PEXURAAHERR 19 1R M

Bl6 Rk PUXURRAPEIR I M B B B55 Kao nan nuo PXURAN PRI H 16 B 2

B17  Hu shi kao-1 VXU e 10 Ml i 2 B56 He zhe PERURAA T 5 R M it 2

B18  Bie ban PRI 19 36 M B B57 Huo huan PN 11 i M 7 L

B19  Zhanme leng—1  PHRURANETE 116 B EL B58 Deng jin VYR B T5 F IR Bh it £

B20 ik VE XA 1116 P Bt e B59 Fang bai lao P XURRARER I 11 3 P Bt B

B2l  HLMEK VA XA 1116 M B 2 B60 Huo he VU XU 11 16 P e L

B2 AT PN PRI 1 i M e L B61 Huo hao PERUR A PRI A R M i £

B23 ARk PEXURAA R AN Bl L B62 San gao i v T RO AR AT BT E A 1 1 v 2
B24 K VE XA 1116 MM Bl B B63 INEH Y8 T RS AR A B e e v
B25  Kadian-1 PSRN PRI 1 TE M e L B64 R i Y T XU RS AR AT T e 1 v B
B26  Dulong-2 VXU e A IR M it B6S A i 7 T RUTT A AR AT TR I A v B
B27  Zhanmeleng-2  PHXUHRANHERS 176 MM Bt B B66 RS 8 T B AR AT B e e 1 v
B28  Kaoxin duo VEXURRAFERR 16 M B 2 B67 INEER s Y8 T R RS AR AT B e v
B29  Modelong-1  FERURAIEIE A iGN E B68 K FINEE i Y T TR AR AR BT e 1 v B
B30  Dulong-1 TERLRR AR F IR M h it B B69 Ke sha I v T R A AR AT e A v B
B3l K VUXURRAEE I 1116 M B 2 B70 N—1k i 78 T RS AR AT BT vk 1 v
B32  Molao PUXURRAPEIR I M B B B71 I\ -2 i 8 T RO LA AR AT BT A v 2
B33 Zhanmeleng-3  PHXURRANHENE 1176 M Bt L B72 NET 78 T BT AR A1 BT e e (1 s B
B34 Modeleng-2  PHXUREANHERR F1 IR M Bh B B73 KEHA i Y8 T R RS AR AT B e e v
B35 &Lk VU XU % 1 IR M i B74 INEERY i 8 T RO LA AR AT B I 1 v B
B36 Bk VE XA 1116 P Bt e B75 KA KAT 78 T R LA AR R A BT e A e F1 s B
B37  SELEEA VEXURAEERE I B B76 REA i 8 T R Al TR ARU AT BT AT 1 v 2
B38 R4 PERURZAN I A VA H B L B77 INERRAS i Y T R RS AR AT T e 1 v
B39  Kaomolao-1  FEXURAEIE A AN B E B78 INETRRAY I 7 T RO A AR AT BT e 1 1 v 2
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Table 2 Pathogenic performance of 10 test rice blast fungal strains on single—gene identification varieties
VL ST S| PR Strain
Rice identification — J&[H
variety Gone 07-11-2c=1 07-13-4a-1 08-16-6a-1 08-20-la-1 08-4-2a-1 08-5-3h-1 08-8-6a-2 CH130 HN-09-lc-7 Y88-278

IRBLA-A Pia S S S S S R S S S S
IRBLA-C Pia S S S S S S S S S S
IRBLI-F5 Pii S S S S R R S S S S
IRBLKS-F5 Pik-s S S S S S S S S S
IRBLKS-S Pik-s S S S R R R S S R S
KRBLK KA Pik S S S R S R S R R S
KRBLKP-K60 Pikp S S S R S R S S S S
KRBLKH-K3 Pikh S S S R S R S R R S
IRBLZ FU Piz - - S R S R S - R
IRBLZ5-CA Pi2 S R S R S R S R R

IRBLZT-T Pizt R S R S R S R R R R
IRBLTA-K1 Pita S S R R S S S S S S
IRBLTA CT2 Pita S S R S S S S S R S
IRBLB-B Pib R S R S R S R S S R
IRBLT-K59 Pit R S S S S S R R S S
IRBLSH-S Pish S S R S R S S S S R
IRBLSH-B Pish S S R S R S S S S R
IRBL1-CL Pil S S S R S R S R R S
IRBL3-CP4 Pi3 S S S S R S S S S S
IRBL5-M Pi5 R R S R R R S R R R
IRBL7-M Pi7 S S S R S R S S S S
IRBL9-W Pi9 S R S R R R R R R R
IRBLI2-M Pil2 S S S S S S R S S R
IRBLI9-A Pil9 S S S S S S S S S S
IRBLKM-TS Pikm S S S R S R S R R S
IRBI.20-TR24 Pi20 S R R S R S S - R -
IRBLTA2-PI Pita-2 S R R R R S R S R R
IRBLTA2-RE Pita-2 S R R R R S S S R R
IRBLTA CP1 Pita S S S S S S R S S S
IRBL11-ZH Pill R S R S R S R S S R
IRBLZ5-CA® Piz5 S R S R S R S R R S
LTH (CK) S S S S S S S S S S

TE: CRTAERPUE; ST MR -7 RERRIIE.

Note: R: Resistrance; S: Susceptible; —: Not determined.

IR A 3 AR AL R R B B4 752 mm PLE SNEIA #8047 AT 4 9%
TTERE 5 B dShriiEic s 04 JUWBE; 1% M FATKIRARIE, HIoihs, el g, Hh,
A e S B IR AR L, O fRE ST 2 2 0~2 G RHURBI N (R) , 3~4 G A I AU
W EAT/NR I A e B, L EARTE 2 mm LR, B (S) .

WP ORIK G, SNEA B R, A e 122 BRRED LR > T Hlhs
J15 3% b MBIRRIAE R BE, HEAR I EBWERAEYARAF G (F3) o K
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Table 3 Marker information of 31 test rice blast functional genes

H bR LN REA el o, BIHPR R B
Target gene Marker Sequence Resistant and susceptible target fragments (bp)
Pi37 Pi37 FTTGGCTGGCTTACGTTTGG 3853(R)

R:TGAATTCCTTCCAGCGGATA
Pit (Nph F:ATGATAACCTCATCCTCAATAAGT 590(R)
R:AAGCACCAAGTGGCGCCA
TK59-1 F:ATGATAACCTCATCCTCAATAAGT 733(R)
R:GTTGGAGCTACGGTTGTTCAG
TK59-2 F:ATGATAACCTCATCCTCAATAAGT 530(R)
R:CCAAGGGATTAGGTCCTAGTG
Pish AOL52-R F:CGTAAGATCATGAGCGAATG 1289(R)
R:GTGAAAGATTCCACCCAGGTTC
Pib Pib F:AGGGAAAAATGGAAATGTGC 1251(R)
R:AGTAACCTTCTGCTGCCCAA
Pi63 Pi63 F:-TATAGGCGCGCCTGGCGTATGCATTAGCACAT 800(R)
R:GGCCTTAATTAATTGATGACAGTCCCGAAACA
pi2l pi2l F:CGGCAAATTTG ACAGATGGGTAT 1109(R)
R:CTTCTCCGGGTCGAACTTC
Pi25 CAP1 F:TGAAATGGGTGAAAGATGAG 406(R)
R:GCCACATCATAATTCCTTGA
CAP3 F:CCTCACGTTTCTACGTCTTG 409(R)
R:CACACCATTTCTGATGAACC
Pid3 Pid3 F:TACTACTCATGGAAGCTAGTTCTC 148(R)
R:ACGTCACAAATCATTCGCTC 510(S)
Pid2 d2 F:TGTGAAGCAAATGATCACCA 1009(R)
R:GGCAGTCGTATTGCTGTGAA
d2In F:GCGTCGAAGATGTCCTGAAGCTCA 629(R)
R:GGCAGTCGTATTGCTGTGAA
Pi9 Pi9 F:GCTGTGCTCCAAATGAGGAT 291(R)
R:GCGATCTCACATCCTTTGCT 397(S)
Pi2/ Pizt Pi2 F:CAGCGATGGTATGAGCACAA 450(R)
R:CGTTCCTATACTGCCACATCG 282(S)
Pi36 R36P1 F:GCTAGCAAGCATGGAGTTCGT 1601(R)
R:AGCGGGTAAGGTAGCATAGGT
Pi56 CRG 4-3 F:TGCAAGAACCCTCCTCCTAC 725(R)
R:CCTGCCATCTCAAGACTCTC
Pi5 Pi5 F:ATAGATCATGCGCCCTCTTG 206(R)
R:TCATACCCCATTCGGTCATT 307(S)
Pbl1 Phl F:GTCGACATGACTGAGCTCGCGTCTGGTGCC 1296(R)
R:GTATGGATACCCCCCTGGTTCATTACATTTAAGAATTATC
Pibdom F:GAACAATGCCCAAACTGAGA 365(R)
R:GGGTCCACATGTCAGTGAGC
Lys145 F:TCGGTGCCTCGGTAGTCAGT 803(R)
R:GGGAAGCGGATCCTAGGTCT
Pikpl1 Pikp-1 F:GCAGGTCAGCCAAGCAAT 795(R)
R:CAACCGTTGTTTTGCCTCC
Pikp-2 F:CGTGGAAGTTCAACAAAAGG 1879(R)

R:CAGCACCTGTATTATCCCAT
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F bR [ZTRE LY/ FRICFES1 E/N SIS Ty a1
Target gene Marker Sequence Resistant and susceptible target fragments (bp)
Pikm Pikm-1 F:TGAGCTCAAGGCAAGAGTTGAGGA 174(R)
R:TGTTCCAGCAACTCGATGAG 213(S)
Pikm-2 F:CAGTAGCTGTGTCTCAGAACTATG 290(R)

R:AAGGTACCTCTTTTCGGCCAG 332(5)

Pilch Pikh F:CAATCTCCAAAGTTTTCAGG 216(R)
R:GCTTCAATCACTGCTAGACC 359(S)

Pil Pil-6C F:CAATAGTCCAGCTAAAACGG —(R)
R:CATTGCGCCTTTACCTTGT

Pik Pik F:TTCGAGGCCCTACCAAGACA 2953(R)
R: CATGGAAGGCTATCCTTGGTA

Pita YL183/YL87  F:AGCAGGTTATAAGCTAGCTAT 1042(R)
R:CTACCAACAAGTTCATCAAA

Pigm KG2 F:TGCCAAAGCTACAGGTTCAAT 750(R)
R:GACTAGGAACCACACCTTCT 500(S)

Pis Pis F:TGCAGAGTCAGCATTCAAGG 1116(R)
R:CGCTGTTCACACCGTTCACT

W “RY FRPURL; S7 ARREA, -7 RERTEAAE.

Note: R: Resistrance; S: Susceptible; —: No band.
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X 10 A~ 4t 5 RE B M N 88.46%~100%, V-
10 99.00%; 55 VT EL (% b 7 A8 B 0T IR ST R
63.64%~100%, V3447 89.09%; XUITH A 7 Fe
Fh e TRBTNE A 47.06%~100%, F-3°H 80.59%;
7 AR IR R B B E > BT E > UL
B I BT b R A o U i R b
5, JC R B B IR
2.2 10 BRIBEREXT 78 103 ith 77 78 Fh 4 IR B B R
bz

10 AL FEIE R B AT 78 15 b )7 RE AR G U5 Y
BTN 0%~1154% (8 2) , FHH 6.94%,
T Pk 08-16-6a—1 1l HN-09-1c-7 %% 11 &% 78
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Table 4 The resistance and susceptibility of 78 rice landraces on to 10 test rice blast fungal strains

E

R4 T8 NHFTE

IZET'ISI** Strain

Eul
2

Resistances
(%)

8LC-88A
T7¥9—8-80
1-¥1-0C-80
1=2¢-T1-L0
0€THD
1-9€-6-80
[=®p—€1-L0
L=2T-60-NH
1-89-91-80
1=¥C—%—80

o g
E Z

100

B40

90
100

B41

B42

100

B43

100

B44

100

B45

100

B46

100

B47

100

B48

100

B49

100

B50

100

B51

100

B52

100

B53

100

B54

100

B55

100

B56

100

B57

100

B58
B59
B60

100

100

100

B61

100

B62

90

w2

B63

100

B64

90

B65

100

B66

70

w2

B67

60

w2

B68
B69
B70

60

100

70

B71

70

w2

B72

40

w2

B73

80

w2

B74

80

w2

B75

70

B76

100

B77

90

B78

kR Strain

Eul
2

Resistances|
(%)

8LC-88A
T=¥9=8-80
[-®¥1-0C—80
1=2¢-T1-L0
0€IHD
1-9¢€-6-80
[-®p—€1-L0
L=2T-60—-NH
1-89-91-80
[-¥C-v=80

g
=z

80

w2

w2

Bl

80

w2

B2

70

B3

90

B4

90

B5

100

B6

90

w2

B7

80

B8

100

B9

90
100

B10

B11

100

B12

100

B13

100

B14

100

B15

100

B16

100

B17

100

B18
B19
B20

100

100

100

B21

100

B22

90

w2

B23

100

B24

100

B25

100

B26

70

B27

100

B28
B29
B30

100

100

100

B31

100

B32

100

B33

100

B34

100

B35

100

B36

100

B37

100

B38

100

B39

Susceptible.

Note : R: Resistrance; S:
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Resistance (%)

N

S
ey
e
R
B
SSSSSRSSNNNY
e
B
e
RS
eoammasmmesnenaes

7
i
”
i
v
i
i
.
/

07-11-2c-1
07-13-4a-1
08-16-6a-1
08-20-1a-1 §
08-4-2a-1 §
08-5-3b-1 E
08-8-6a-2
CII130
HN09-1c-7
Y88-278

HERX R Test strain
B 1 ZE=ihARRERAEMEESHTERES
Fig. 1 Distribution of leaf blast resistance of rice landraces from
three Bulang minority gathering areas of Yunnan at the seedling—stage

O@pifss  SHETHE @iUri | JSYYN

o 71
Pathogenicity (%)
— W s U
SO OoOoOO O

——
7]
SSRRE)

HNO09-1c¢-7 B

08-8-6a—2 Pxssx==x
Y88-278 ssssww=wwwy

08-5-3b-1 ==

07-11-2c-1 &=
07-13-4a-1
08-16-6a-1
08-20-1a-1 fs
08-4-2a-1 =

PHATH K Test strain

B2 10 KBERENZEHARREER
77 FE A B IR A BUR S
Fig. 2 Pathogenicity of 10 test rice blast fungal strains to
rice landraces from three Bulang minority gathering areas in Yunnan

(11.54% ) , H: k& Y88-278 (10.26% ) . 08-
8-6a—2 f1 08-20-1la-1 (8.97% ) , 07-13-4a-1
BOW 12 (0.00% ) o B EUR 1 7EAS TR Ok

PR P WAAE2Z S, 10 D HE AR H IR
i 710 09%~36.36%, 134K 12.09%, TH#E 08—
20-1a—1 BUK 71 fix i (36.36% ) , U2 WAk
N-09-1c-7 (27.27%) , T WA ¥k 08-16-6a-1.
07-11-2c—1 F1 08—-8—6a—2 Fhi5 11H 2= (0.00% ) ;
Xt i i BB IEBUR 718 0.00%~4.00%, 34K
1.10%, Btk HN-09—1c—7 Fl 08-20-1a—1 05 1)
i (4.00% ) , HIKZE 08-8-6a-2 (2.00% ) ,
Hpx 7 80W 134978 05 XIRGTE IR B0 1 R
0.00%~52.94%, -3k 20.76%, 08-16-6a—1 %
9 1o (52.94% ), HRCh Y88-278(41.18% ) .
08-8—-6a-2 (35.29% ) , 07-13-4a-1 B 5 11 &%
2z (0.00% ) ; FHHEPE 08-16-6a-1 Fl HN-09-
1e—7 XiF 2 el A7 B 208 A IX P e VR o R e
1M TR PR 07-13-4a-1 %8 2 80K £ 255 A Pk HN-
09-1c—7 1 08-20—1a—1 X i F 5 9% J5 19 48 5 5%
BT, Bk 08-20-1a—1 XT S8 VT B %8 U5 1Y 2 o
R, 08-16-6a—1, Y88-278 Fil 08-8-6a—2
X R EL G Y 5 A RO 4o
23 B AEMEERERNEEES

78 Uy T REFREE IR 31 AN THRERRICK IS
a5, Hd, 11 D IREFRICARY 1
Y, R ADiRets ey B S Bis R B —
H, 8ADifetmicy Y S Bn B3k &

RS 31 AIHEERRIET 78 T FEM T FR LR

Table 5 Detection results of 31 functional markers to 78 rice landraces

Yo, B bR B/

P, BAELE bR BN

. . PH BRI . . P BRI
ric HArFE A Length of resistant and " . ) Fric HFrIEH Length of resistant and "
Length of amplified Length of amplified
Marker Target gene susceptible target Marker Target gene susceptible target A

) fragment (bp) fragment (bp)

fragments (bp) fragments (bp)
Pi37 Pi37 3853(R) - R36pl Pi36 1601(R) 600
tNph Pit 590(R) - GR4-3 Pi56 725(R) 400
Tk59-1 733(R) - Pibdom Pbl 365(R) 280
TK59-2 530(R) - Lys145 Pbl 803(R) 400
AOLS2 Pish 1289(R) - Pikp2 Pikpl 1879(R) 100
Pi63 Pi63 800(R) - Pil-6¢ Pil -(R) 180
Pikpl Pikpl 795(R) - Pik Pilk 2953(R) 100
Pikm1 Pikm 174(R)/213(S) - pi2 Pi2/Pizt 450(R)/282(S) 282
YL155/YL187 Pita 1042(R) - Pid3 Pid3 148(R)/510(S) 510
KG2/KG4 Pigm 750(R)/500(S) - d2 Pid2 1009(R) 1009
Pis Pis 1116(R) - Pi9 Pi9 291(R)/397(S) 291/397
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(#45)
P, BAE HbR R B ; P B H bR R B ;
. B, g TR B . ) g TR BN
Fric HFrHEEH Length of resistant and ) Fric HFrHEEH Length of resistant and _ )
Length of amplified Length of amplified
Marker Target gene susceptible target Marker Target gene susceptible target
fragment (bp) A fragment (bp)
fragments (bp) fragments (bp)
Pib Pib 1251(R) 400 pi5 Pi5 206(R)/307(S) 206/307
Pi21 pi2l 1109(R) 220 Pikm2 Pikm 290(R)/332(S) 290
CAP3 Pi25 409(R) 280 Pikh Pikh 216(R)/359(S) 216/359
CAP1 Pi25 406(R) 280 YL183/ Pita 850(R) 850
YL187

dln2 Pid2 629(R) 420

TE: RAGKRPUE; SR, - fURIA,

Note : R: Resistrance; S: Susceptible; —: No band.

Pi2 1 Pid3 # 2 FRic Pi2/Pizt. Pid3 W=
SR HAR = — 8 R, A
PTG SR AR X i by A AP B T e & 6 NPT SEIA,
Bi Pid2. Pi9. Pi5. Pikm. Pikh 1 Pita 3£ [N,
e DR R 9 N 84.62% . 80.77% . 78.21% .
7821% . 75.64%. 70.08%, H 6 #0143t K 1
3 AN AT B SR AR X I b AR A TR 2 (Rl 25 S
(F3) , fEmHIEE B Ay FE R B8 b 5 R
68%~86%, Pita 1 Pid2 F& K 45 3K ¢ &, Pi9 K&
PRIATCR A FESR VT LA by RE A s I rb o5 He ok
72.73%~100%, Pid2. Pi5 Fl Pi9 3% 55
Pita FERBTCR B AR A8 BT B 1Y b 7 A5 Fb 95 U8
5 [k 58.82%~70.59%, Pid2. Pita. Pikm.
Pikh F1 Pi9 FERUIR 5, Pis &R A
R Pid2 h 2= FE AT B I R AR IX 1 7 et A g s 48
GHIDET =N e SFS
24 6 MREERMEERSN ST

K FH 2 48 1 A 43 B 45 356 DR X 1 1A i 4

AT E m A

o #higa

SEESANEN

B[N = S ET
=W AN
oo3333333

Number of resistance genes

3 6 MMM EEERE=mARREER
A EMEIERR S
Fig. 3 Distribution of six resistance genes detected in
the rice landraces from three Bulang minority gathering
areas in Yunnan

PR BTk, 450 (F6) LW, TEHAILFIKF
V- Pi9. Pikm. Pikh. Pid2. Pi5. Pita 5
I PO A R Gk B 3 25 S OKOF. 78 0y M T A
Fofr % U5 A 55 16 FPOR [ 01 3 R4 A O =X
HB I an; W2 7. A TR Bk 3 R 4l A 800
AT i B T 3 I P 1.89%0~25.8%, Mk 3k
Pid2+Pi5+Pikm+Pikh 41 & 0 51k K 5 {K, 1M 6
USRI A A 0 DTk oR e, (HI T8 25 57
FERRGIN BT SE PR R LA A 3800 5 i 301
FBTTE NG

F6 6 NTEERYEAMETER T
Table 6 Contribution of six rice blast genes to leaf blast

resistance at seedling—stage

e IR EIEER Y ST P1H

Gene name Regression coefficient  Average resistance (%) P value
Pid2 0.062 93.79 0.784
Pi9 0.247 92.81 0.111
Pi5 0.148 94.10 0.367
Pikm 0.032 93.77 0.862
Pikh 0.078 93.39 0.642
Pita 0.198 94.29 0.226

3 g

TR T 2E BRI B 20 T 55 22 W ) 2 B
AR GTYERE G, T KR T i AR AR AR
P IUIAY SR M Ay e A A 36 AR A A3 B
P, JREE LR PTIRARL . ABFR R =
T = A U 1 SR DX b R e B P X Btk
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F7 6 M REEFRTEERREAEHFRXE MR
Table 7 Superposition effect of different combinations of

six rice blast resistance genes

S i TR

B A -
Gene combination Average F value Contribution

resistance (%) rate (%)
Jt None 90.0 - -
Pid2+Pikm+Pita 100.0 0.053 2.1
Pi5+Pikm+Pita 100.0 0.563 22
Pid2+Pi9+Pita 100.0 1.410 54
Pid2+Pi9+Pi5+Pita 90.0 1.215 6.2
Pid2+Pi5+Pikm+Pita 100.0 0.460 2.5
Pid2+Pi5+Pikm+Pikh 100.0 0.336 1.8
Pid2+Pi9+Pikh+Pita 90.0 1.044 5.4
Pid2+Pikm+Pikh+Pita 100.0 0.505 2.7
Pi9+Pi5+Pikm+Pita 100.0 1.233 6.3
Pid2+Pi9+Pi5+Pikm+Pikh 87.5 0.709 4.7
Pid2+Pi9+Pi5+Pikm+Pita 100.0 0.979 6.4
Pid2+Pi9+Pi5+Pikh+Pita 100.0 1.020 6.6
Pid2+Pi9+Pikm+Pikh+Pita 86.7 0.849 5.6
Pid2+Pi5+Pikm+Pikh+Pita 100.0 0.481 32
Pid2+Pi9+Pi5+Pikm+Pikh+Pita 92.9 0.843 25.8

93.6%, ) PLIGHEIE (70% LA L) K 96.15%,
Yotk 100% %8 5 1 70.51%, BARAE 3 DA
TR X B 7 FE R O U (RS P e B 22
S, BIEhiEEE (99.00% ) > A VTH (89.09% ) >
BETE (80.59% ) , {HF-IHTPERHA 80%; H.
YU S M R A T R Rl 2R
I —F L16] R 2 A R b A e 0 U
sz S R APTIEMRL, I B UM S stE 2
PEBE YA OG

AU RE I F M L5 R BR, =/ =
by A B 5 B AR DX Hb e R BT IR Pid2 A
W e e, Pi9 BE I B k. Pid2 J& T RLK
( Receptor-like kinase ) RYiFER RN, £
FARE A I B Z R R A A e, B
HARFEMPE 7, AR E BT 10 AF
IR PRR Y 55 (0 SRR rP Y Pid2 JE SR A
48 1o Pi9 A IGPUMEILA Ls-0) - XF R 2 A
AR A B/ INFR 8 R B BT B P 07
TE 25 e KRG ORI HH ARG L2, AR aE 4
FE P10 DTERAY 55 Bt iR ey Pi9 FE Y

PEUR 39 14y ; TR IHEAT Pid2 A1 Pi9 HE R XA 10
AR B REFP TR 38 ). X BEWTIRAE -~ ra AEAE
A BAABKRFHME, AT — AR
PrEEF ORI, DR s RS E R E 1 5 .

Z N RE T BT Ao, (Hia
(e 25 DR 35 55 A o B 22 ) 1) A DG I A
W2 R AR L Y R IE TR b
DX (18 A ORI TR R RS RN 3 P2 R R
H 31.4%, (HZERIEH T3 Pi2 X AR SUE b
P BTk B, T Pib F Pita (AR H 2R3 51
37.2% F1 45.5%, YXIREHUR UM TTRRAS 2
Fifi A 4 170 BIE Y R B 70 13 T A48 AR AK RS
FhAIE A Pi2 PriEFE AL & 14.3%, {HT
P DT RR R B 3. AW R Pid2. Pita. PiS5.
Pikm . Pikh. Pi9 % A ¥ 1 % 73 5l 84.62%
80.771% . 78.21%. 78.21%. 75.64% . 70.08%,
AR PTIE AR B B 22 5K, Stk
LA Pid2+Pi5+Pikm+Pikh 204 (%) 57 Bk 25 A%,
Pk G800 5 I RS RASARDG, A
U, BRETHRAPUESEIRESN, BN 55 A
) 1 A% 5 50 T H0k 5 DR A% 5 55 A 35k PR ) %) B A
BN

4 %Hig

5 T — AT R SR DX (1) b R e DR
WIRE RO S RN . EhE R (99.00% ) >
L H (89.09% ) > XYL H (80.59% ) , I &
Pid2. Pita. Pi5. Pikm. Pikh Fl Pi9 3t 6 4tk
S, H, Pid2 FERIR e, Pi9 LR
A%, Tk 38 4 xF 10 D RERRPLIE A 100% H.
T Pid2 F Pi9 FER B GR IR, SEH v K RS R IR0
UG T St EE TR
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