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Abstract: Gene pyramiding is an effective approach for the improvement of rice varieties with durable resis-
tance to blast by crossing among some blast-resistant rice varieties. To blast-resistant rice resource, the foun-
dation of marker-assisted selection (MAS) is resistance genotype identification with molecular markers. Some
rice cultivars resistant to rice blast were selected by certifying with rice blast plot. Meanwhile, specific
molecular markers were used to test the blast resistance genes Pi9, Pita, Pib and Pikm in the cultivars and
the database contained resistant gene were established initially. Furtherly, the correlation between resistant
gene and the disease reactions was discussed, and the result indicated that the durable blast-resistant ability
would be improved when Pi9 was a major gene polymerized with Pita, Pib.
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Table 1 Name and sequences of specific primers used

for PCR
Primer larget Primer Fre.igment
gene sequence size/bp
PB8 P9  CCGGACTAAGTACTGGCTTCGATA
CCCAATCTCCAATGACCCATAAC 500
YL155 Pita AGCAGGTTATAAGCTAGGCC
YL87 CTACCAACAAGTTCATCAAA 1 042
Pibdom Pib GAACAATGCCCAAACTGAGA
GGGTCCACATGTCAGTGAGC 365
Dkml  Pikm CTGGAGAGCTTCCGTGTCGAC
TCTTCACGACGTCAATGGTGGC 223
Dkn2  Pikm GTTGTTCACTCCGTATCTACTACGTC
TTCCTCCGTGATCTCAGCAACG 291
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Table 2 Disease reactions and results of molecular marker analysis of plant materials in the study
No. Varieties Panicle blast P9 Pita Pib Pikm Total No. Varieties Panicle blast P9 Pita Pib Pikm Total
1 AENS 1 - - - - 0 36 TIP 3 -+ - - 1
2 3188-1462 1 - - - 1 37 2293-39 3 - - - 4 1
3 2289-768 1 et 1 38 %17 3 -+ o+ - 2
4 3509-C125 1 + - - + 2 39 JXY 4F 601 3 - - - + 1
5 12977 1 + - - 4 2 40 YPO6 3 - - - - 0
6 4135 1 - - - - 0 41 3509-C113 3 - - - + 1
7 2850-C901 1 + - -+ 2 42 2963 3 ¥ - -+ 2
8  YS236 1 + - -+ 2 43 05CR190 3 - - - - 0
9 8WR-34 1 - + + + 3 44  0O8CR584 3 - - - + 1
10 12537 1 + - -+ 2 45 YYO07-5 3 - - - - 0
11 2684 1 + - -+ 2 46 3207-997 3 - - -+ 1
12 % 3150 1 - - - 0 47 B 46 3 -+ o+ - 2
13 IR141 1 -+ - + 2 48 ZR25 3 - - - - 0
14 Poto norada 1 - + - - 1 49 R217 3 - + - - 1
15 L4217-C455 1 - - - 3 1 50 PCl 3 - - - - 0
16 4 16 1 + o+ o+ 3 51 Bl 143 5 - - - + 2
17 Bolon 1 -+ - 2 52 RIll 5 -+ o+ - 2
18 1.2289-1006 1 - -+ o+ 2 53 KI5 5 - - - - 0
19  2254-803 1 - - -4 1 54 R58 5 -+ o+ - 2
20 HO86 1 - - 0 55 R527 5 - - - - 0
21 H%12 3 - - ¥ 1 56 R228 5 - - - + 1
22 08CR672 3 -+ - - 1 57 R299 5 + - - = 1
23 R 3 -+ 4+ - 2 58 R9113 5 - -+ + 2
24 Mk 3 - - 4 1 59 R998 5 - - - 4 1
25 O08CR6 3 - - - - 0 60 G 5 - - - - 0
26 Witk 9906 3 - o+ - + 2 61 9311 7 - - - - 0
27 JXY R 06 3 - - + 1 62 WK 86 7 -+ - + 2
28 HS819-2 3 + o+ -+ 3 63 RI1141 7 - - - - 0
29 #1944 3 - + 4+ + 3 64 R644 9 - - - + 1
30 k15 3 -+ -+ 2 65 R207 9 - - -+ 1
31 PC2 3 - - - 0 66 R608 9 - - - - 0
32 XY HH 75 3 - - - + 1 67 4517 9 - - - + 1
33 IR42 3 - -+ - 1 68 R624 9 - - -+ 1
34 44 3 - - -4 1 69 RI128 9 - - - - 0
35  YPO8 3 et 1 70 WYL 9 - - - - 0
Total 10 18 13 37
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Notes: “+”indicated the gene were contained; “-”
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M: Markers; 1: 3509-c125; 2: L2977; 3: 2850-c901; 4:

ys236; 5: 1.2537; 6: 2684; 7: ¥ F 16; 8: H819-2; 9: 2963;
10: R299.

Fig.1 PCR amplification of Pi9 gene in a part of rice
cultivars

M: Markers; 1: 3509-c125; 2: L2977; 3: 2850-c901; 4:
ys236; 5: 1.2537; 6: 2684; 7: Zhongzaol6; 8: H819-2; 9:
2963; 10: R299.
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M: Markers; 1: 8WR-34; 2: IR141; 3: POTO NORADA; 4: ¥ 48 16; 5: Bolon; 6: O8CR672; 7: X #] £ ; 8: IR42; 9: H819-2;
10: P 94-4; 11: 424 1 5 12: TTP; 13: ¥ % 17; 14: %4 46; 15: R217; 16: R111; 17: R58; 18: #A 1k 86.

Fig.2 PCR amplification of Pifa gene in a part of rice cultivars

M: Markers; 1: 8WR-34; 2: IR141; 3: POTO NORADA; 4: Zhongzul6; 5: Bolon; 6: O8CR672; 7: Molisimiao; 8: IR42; 9:
H819-2; 10: Zhong94-4; 11: Wulongl; 12: TTP; 13: Zhongjian17; 14: Miyang46; 15: R217; 16: R111; 17: R58; 18: Minghui86.
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M: Markers; 1: 8WR-34; 2: 41 16; 3: 1L2289-1006; 4: 2% 12; 5: KA LW; 6: &£ &; 70 # 94-4; 8: IR42; 9: #% 17; 10: &
A 46; 11: R111; 12: R58; 13: R9113.

Fig.3 PCR amplification of Pib gene in a part of rice cultivars

M: Markers; 1: 8WR-34; 2: Zhongzul6; 3: 1.2289-1006; 4: Zhongjian12; 5: Molisimiao; 6: Huazhan; 7: Zhong94-4; 8: 1R42; 9:
Zhongjian17; 10: Miyang46; 11: R111; 12: R58; 13: R9113.
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Table 3 Correlation between the genes and disease reactions of plant materials in present study

Genes contained No.of plant materials Grade 1 Grade 3 Grade 5 Grade 7 Grade 9
Pi9 2 0 1 1 0 0
Pita 4 1 3 0 0 0
Pib 3 0 3 0 0 0
Pikm 20 5 9 2 0 4
Pi9+Pita 0 0 0 0 0 0
Pi9+Pib 0 0 0 0 0 0
Pi9+Pikm 6 5 1 0 0 0
Pita+pib 6 1 3 2 0 0
Pita+Pikm 5 2 2 0 1 0
Pib+Pikm 2 1 0 1 0 0
Pi9+Pita+Pib 1 1 0 0 0 0
Pi9+Pita+Pikm 1 0 1 0 0 0
Pi9+Pib+Pikm 0 0 0 0 0 0
Pita+Pib+Pikm 2 1 1 0 0 0
Pi9+Pita+Pib+Pikm 0 0 0 0 0 0
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