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w9 A F 5 # A 25.50.78.152.156 = 83 4310 N4 FAFit st B egdn sk i B A4 XM Pk B, 4 H 2 4 3
AL B S A A 4 A 1T (S 0. 7% A 3.1%).476 A& H 4~6 Al LB (k 87.5%) .47 4 A 4
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Evaluation and distribution of the blast resistance
genes of 544 rice materials

LI Gang'. YUAN Caiyong'* , CAO Kuirong?, SUN Xiangliang?, LI Jun’, WANG Jian',
CHENG Baoshan', LUO Boxiang', XU Weijun', TANG Jiuyou®, CHU Chengcai’
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3. Institute of Genetics and Developmental Biology/State Key Laboratory of Plant Genomics,
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Abstract A total of 544 rice materials were assessed for blast resistance and resistance genes distribution by
inoculation and screening of molecular markers tightly linked to 10 major resistance genes. Among the 544 materials,
25,50, 78, 152, 156 and 83 exhibited high resistance, resistance, moderate resistance, moderate susceptibility,
susceptibility and high susceptibility, respectively. Ten resistance genes corresponding to markers were found in these
materials; Two and three resistance genes were found in 4 and 17 materials (0.7% and 3. 1%) ; Four to six resistance
genes were found in 476 materials (87.5%); Seven resistance genes were found in 47 materials (8. 6%). The
resistance of all rice materials was significantly associated with resistance genes. Pi5 , Pita, Pi9 and Pib exhibited high
resistance to 6 physiological races. The majority of resistance genes were found in Longjing 968, Xiushui 134, Jia 58,

Jindao 263, Huaidao 20, Yandao 10 and Gumei 4. Pyramiding different resistance genes in rice by marker-assisted
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selection was suggested as the most economical, effective, and environment friendly measure for controlling rice blast

disease in this study.

Keywords rice blast; resistance genes; molecular markers; gene pyramiding

IKFE (Oryza sativa) &5 T 5 B2 AR B 1R
Wz —. HIEWR®E (Magnaporthe grisea Barr.)
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Table 1 List of the molecular markers of resistant genes
. R A o
B3P % 1 4 2 L h SR /by BAEE/SC
) ) 5 (5'-3") Amplified ) SCRR
Resistant Corresponding L Fragment Annealing
Sequence (5-3") Fragment Reference
gene marker ) of gene temperature
Polymorphism
AP22F tgcatgagtccagcetcaaa
piz giacaigagiocas 2 143 55 [9]
AP22R gtgtactcccatggetgete
M-Pi5F atagatcatgcgccctett
Pi5 ‘ gateaiges & 2 484 55 [10]
M-Pi5R tcataccccatteggteatt
M-Pi9F ctgtgcetccaaatgaggat
P9 ) geieig 888 2 291 55 [11]
M-Pi9R gcegatctcacatectttget
Pi-aF gcgactgacactttcaatage
Pia , 2 189 55 [12]
Pi-aR cggtagagcaatttagaagcag
PibdomF aacaatgcccaaacttgaga
Pib , g g ga8 2 350 60 [13]
PibdomR gggtccacatgtcagtgage
YL155F agcaggttataagctaggcece
Pita graggtintaagciags 2 1042 55 [14]
YL155R ctaccaacaagttcatcaaa
RM527F ctcgatctagaaaatcc
Pid2 geciee & & 1 233 55 [15]
RM527R ttgcacaggttgcgatagag
RM1233F ttegttttecttggttagt
Pik g getlagle 2 176 55 [16]
RM1233R attggctectgaagaagg
RB-2GF atgctcgattegttacattt
Pigm 3 236 55 [17]
RB-2GR cgagtgcttttatagecgaat
RM6648F atcgatcatggccagaga
Pish galcgatealgpeeagagas 3 207 55 [18]
RM6648R acagcaggttgatgaggacc
F2 HiXHMBERIEERN
Table 2 Blast resistance evaluation of the tested rice materials
MR H
95 2 HiMeiT No. of tested materials
A
. . \ A At
Disecase  Resistance WM WEEREKE  BELBHMN
ota
scale assessment Approved Germplasm Strain and
material conservation material intermediate material
0 =¥t HR 5 2 18 25
1 B R 9 4 37 50
3 Fr it MR 13 0 65 78
5 g MS 25 9 118 152
7 B S 21 8 127 156
9 B HS 12 1 70 83
it Total 85 24 435 544

2.2 EFRERICHAEERDF

FIHT 10 Ao 25 DR 09 4R 5 1k 20 A e X (b
BEIEATRI (e 3 & 1), 45 SRR 544 Oy bR AL
T 10 ASFRIC R N A ER P PE B o 476 {3 4
BRI A~6 NPUHEILA 5 S 87500 B A 2 A4

3 AP AR 5010 R 4 #0017 4y (0.7 Y00
3.1%0) s THERS 18 5 LIRS 785, 4h K 13 5 5 H5 4 5,
T 4722 HCFAT %5 AT AN F (RO A 7 A PitE R
(5 8.6%), #4F A Pi5. Pita, P9, Pik, Pib, Pi2 |
Pia.Pid2 ., Pish, Pigm 3 N #) M B K R 115 4>
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(21.1%).200 4~ (36. 8%).,274 4~ (50. 4%) , 447 4>
(82.2%).345 4~ (63. 4%).442 4~ (81. 3%) . 455 4~
(83. 6%).532 A~ (97. 8%) .13 A~ (2. 4%) .1 4

®3 ik

0.2%), Pid2 JEPRTE KT 50 KRG 5 Fl (R Bl ke
TE] 7 AR S B (RO #EHF Pish FEIH L U1 ) 9
SRR ISR SE R Pigm {AUAEAS MG 4 5 R i E]

o B 5 U R R B AR oK

Table 3 Correlation between the number of resistant genes and

disease reactions of the test materials

i e it 23 N
No. of resistant Resistant performance of the test materials At
Total

gene HR R MR MS S HS

2 2 2 4

3 1 1 3 4 6 2 17

4 4 4 14 35 21 13 91

5 12 28 34 64 67 36 241

6 7 12 15 33 52 25 144

7 1 5 10 16 10 5 47

bp M1 2 3 4 5 6 7 8 9 10 11 12
500 — Pi9
250 —
250 — Pia
100 —
250 — - Pid2
100 —
500 —
Pi5
250 —
M:DL2000 DNA ladder marker,1~12. %% 3 5, 0 7 5, i
*ﬂbl',/v *H 10” ﬁé*ES)lOSvTﬁr” %—E*H 14 ')stﬁfZ%flﬂl

6 785,478 113
M,DL2000 DNA ladder marker; 1 ~ 12, Xudao 3, Lianjing 7,
Huaidao 5, Yandao 10, Nanjing 9108, Ningjing 5, Zhendao 14,
Wuyunjing 27,Sidao 785, Yangjing 113
E1 #MAARRRERSIWESEE
Fig. 1 Polymorphism of 12 materials by the

molecular markers of resistant genes
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S NI S I G A 1 ) S Al L O£ P S
(KD, ANFEBRE P K 22 78K B 968,
F5K 134 5% 58 M 4 5 JHRG 263 4045 .5 R1.
{7 13296 . Eh F 1076 48 241 %5 25 5L FD (RO AE
AF o [8] 24734 2 55 P K F (HR) 583 1y 4 R 26 91k &5
JECHS) , Hovp— 2 SRR Ak B 58 8 T 44 5%

WUHTRE 22 m KE 44 (R R 46 M 9 5 ARRE S S T
1 8 5 MERE 11 % (MRS 13 5 iz bl 23, iz bl
24 THES 5 VHRME 5 5 R AR 1 55 X A R AR
R o T R DX R XU A K (3R 4) . SRR W] L K
e it Ao X R s T 0 K - 5 i A e e R B
WA AH K 1-32BIR24 4k 4 5 =
IUEH 2~3 Dtk E A B3R B 50 K F (R,
HEM 3 = A 5 B AT BE 485 A A Al 32 b e 2
Pik .Pi2 .Pia.Pid2 % HNEP BB P I 5] 4
A1 5 38 PR 56 7 /N I B M R I A f 35 K R
WA E A Pi5 | Pita, P19 Pib 1 B4~ B PR ),
ZHEOMA PRI Y 2 NSl A S 1
AT, HPT A 85 (BB RE 44 FIalas g 24 4b,
A H S BT MBTR .

Wit 5418

RE AR I3 S % T RO A B KGR L IR 1 L Sk
A R HHKREE ™ EMR EEREZ . WE
ATCPE 25 B 73 A2 6L 5 R BT 22 % 7 e W0 FILAR 45 I
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Table 4 Distribution of resistance genes in resistant and sensitive rice materials
Iy L 4 o PN
A s f s s s oot e
Material level Pi5 Pita P9 Pib Pik P2 Pia  Pid2 Pish Pigm gene
ek 968 HR — — + + + — + + — — 5
g AS HR + + + + - + — - + + 7
58 HR - - + + + - - + - - 4
75K 134 HR — + + + + — + + — — 6
ARG 263 HR + + — — + + + + — — 6
2% HR — — + — + + + + - — 5
T R1 HR + - + — - + + - + — 5
HEFE 5 5 R — + - + — + + + - — 5
R 14 5 R — + — + — + + + — — 5
WA 12 R — + — + — + + + — — 5
P AE 5055 R — + — + + + + + - — 6
R 20 = R + + - + + - + + - — 6
WHE 239 R — — — + + + + + - — 5
A 105 R + — + + — + — + — — 5
ik 45 R — — — — — + — + — — 2
Il —32B R - - + - - - - - + - 2
IR24 R — — + — + + — - + — 3
T R2 R + — + — — + + — + — 4
Bt R3 R + — + — — + + — + — 4
P R4 R + — + — — + + — + — 4
HWAKE S 5 HS — + - — + + + + - — 5
RG22 HS — + — — + + + + - — 5
A 46 HS — + — — + + + + - — 5
R 9 5 HS + — — — + + + + — — 5
EH 5 5 HS — — — + + + + + — — 5
EFE 8 = HS — — — — + + + + - — 4
W11 = HS — — — — + + + + - — 4
PEAE 44 HS — + + + — + + + - — 6
Iz 23 HS — — — + — + + + — — 4
THE 5 5 HS — + — — + + + + — — 5
R 13 = HS — — — + + + + - — 4
Rz H 24 HS — - + + - + + + — — 5
HEF HS — — + — + + — + — — 4
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I P S RN . ARG R 6 4 3L
i S5 /NRRORE 85 A S it A HE AT R IR PR M E
5 At Bl ik B 5 BKF (RERE 968, 757K 134, 57
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20 5 AR 4 5 B 239 11-32B) . B S B 58 A4
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TR M A R R R 2 R Y TP A
Fer I 7K et i o
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(Nucleotide-binding site-leucine rich repeats) ] £
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Y& LA PERE N (A~T7 A4S L 30 RS IR G .
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