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Application of brown planthopper-resistant genes Bphl4 and Bphl5 in Ja-
ponica rice breeding
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Abstract: A rice line B5, with Bphl4 and Bphl5 genes controlling the resistance to brown planthopper ( BPH) ,
was crossed with Jialongl7B and JiaS8, two Japonica varieties developed in Zhejiang province. The introgression lines,
Bph14-Jia58, Bphl5-Jia58, Bphl4/Bphl5-Jia58 and Bphl4-Xiushuil34, Bphl5-Xiushuil34, Bphli4/Bphl5-Xiushuil34,
were obtained via crossing, backcrossing and marker-assisted selection. The resistances to BPH were higher in double-gene
introgression lines Bphl4/Bphl5- Jialongl7B and Bphl4/Bphl5- Jia58 (highly resistant) than those in single gene intro-
gression lines (resistant, moderately resistant and moderately susceptible). Line Bphi4-Jia58 was more resistant than line
Bph14-Jialongl7B, but line Bphl5-Jialongl7B was more resistant than line Bphl5-Jia58 at seedling stage. At heading
stage, the resistance levels of most introgression lines were consistent with those at seedling stage. This study indicates that

Bphl4 and Bphl5 genes from B5 could be expressed in
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Fig.1 PCR analysis of Bphl4 (A) and Bphl5 (B) genes controlling the resistance to BPH
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Table 1 The resistance performance of introgression lines to brown planthopper at seedling stage and heading stage

Hi e
ErRes FAR A P CEIE A
BN Bk SO utkAKR
1 Bphl4-3%F& 178 7l 178 /B5// % 178 Bphl14 3 R 3 R
2 Bph15-5%/ 178 FWE 17B /B5// 50 178 Bphls 3 R 5 MR
3 Bphl4-3%F& 178 FBE 178 /B5// % 178 Bphl4 5 MR 5 MR
4 Bphl5-5%F 17B ¥WE 17B /B5// 50 178 Bphl5 3 R 3 R
5 Bph15-5% /& 178 e 1TB /B5// 50 178 Bphls 5 MR 5 MR
6 Bph14-%:% 178 7B 178 /B5// 5 178 Bphl4 3 5 MR
7 Bphl4-5%F& 17B e 17B /B5// 50 17B Bphi4 3 5 MR
8 Bphl4-7: 178 FWE 1TB /B5// 50 1TB/// 550 17TB Bphl4 3 3 R
9 Bph14/Bphl5-5: % 178 e 17B /B5/ /550 178/ // %W 178 Bphl4/Bphl5 1 HR 1 HR
10 Bphl4-57:F& 17B e 17B /BS/ /50 17B/// 5 178 Bphl4 5 MR 7 MS
11 Bphi14/Bph15-3:F 178 FWE 17B /BS/ /50 1B/ // 56 178 Bphl4/Bphl5 1 HR 1 HR
12 Bphl4-3%F& 17B FiME 1TB /BS/ /50 17B/// 5 178 Bphl4 7 MS 7 MS
13 Bph14-5% & 17B ¥WE 1TB /B5// 5K 1TB/// 55 178 Bphl4 7 MS 7 MS
14 Bphl4-3%F¢ 17B FWE 1TB /B5/ /50 17B/// 5 178 Bphl4 5 MR 5 MR
15 Bphl4-5%E 17B FME 1TB /B5/ /50 17B/// 5 178 Bphl4 5 MS 7 MS
16 Bph15-5% & 17B ¥WE 1TB /B5// 50 1TB/// 55 17TB Bphls 3 R 3 R
17 Bphl4-3%F¢ 178 FWE 1TB /B5/ /50 1B/ // 5 178 Bphl4 5 MR 5 MR
18 Bph14/Bphl15-3 58 ¥ 58/B5//%: 58 Bph14/Bphl5 1 HR 1 HR
19 Bph14-%; 58 3 58/B5//%: 58 Bphl4 3 R 3 R
20 Bphl5-5% 58 ¥ 58/B5//%: 58 Bphl5 5 MR 7 MS
21 Bphl14-3% 58 7 58/B5//%: 58 Bphl4 1 HR 1 HR
22 Bph15-%% 58 7 58/B5// %% 58/// %% 58 Bphl5 5 MR 7 MS
23 Bph14/Bphl15-3 58 3% 58/B5//%% 58// /%% 58 Bph14/Bphl5 1 HR 1 HR
24 Bphl14-3% 58 7% 58/B5//5% 58///%: 58 Bphl4 3 3 R
25 Bph14-%% 58 % 58/B5// %% 58/// %% 58 Bphl4 3 5 MR
26 Bphl5-3 58 %% 58/B5//%% 58// /%% 58 Bphl5 5 MR 7 MS
27 Bph15-3% 58 5% 58/B5//%% 58// /5% 58 Bphl5 7 MS 9 S
28 Bphl5-3% 58 3% 58/B5//%% 58// /%% 58 Bphl5 5 MR 7 MS
29 Bphl5-3 58 3% 58/B5//%% 58// /%% 58 Bphl5 7 MS 7 MS
30 Bphl5-3% 58 %% 58/B5//%% 58// /%% 58 Bphl5 7 MS 7 MS
31 B5 Bphl4/Bphl5 1 HR 1 HR
32 #1178 9 S 9 S
33 7 58 9 S 9 S

HR: =90 R B0 MR HT; MS, ;S ek
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Fig.2 The test of BHP resistance in parental lines and introgression lines
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