Chinese Journal of Applied Entomology 2011 48(5) :1341—1347

*
1 2 1 1 1 %%
(1. 430070; 2. 430070)
Nilaparvata lugens( Stél)
7 800 / 2000 /
6 . 63 8 29 9 10
5400 .2030 10 700 2000 / . 29A/
1462 6 11.8% -

Resistance of pyramided rice hybrids to brown planthoppers
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Abstract Planthoppers especially the brown planthopper ( BPH) are major pests of hybrid rice crops. Developing
hybrid rice strains with high BPH resistance has been the most efficient and economic method of controlling BPH
outbreaks. In this study Bphl4 and Bphl5 genes were pyramided in hybrid rice using molecular marker-assisted selection
( MAS) after which the BPH resistance of both seedling and adult rice plants was assessed in both the greenhouse and
field situation. The results show that improved hybrid seedlings had at least moderate resistance to BPH in the seedling
stage with < 800 BPH per 100 plants much less than the 2 000 BPH per 100 plants observed in susceptible hybrid
seedlings with BPH control. In the absence of BPH control some susceptible strains including Yangliangyou 6

Liangyoupeijiu and the local combination Liangyou 63 had infestations of 5 400 2 030 and 10 700 BPH per 100 plants

respectively. The yield of the pyramided hybrid Chuanxiang 29A /Huahui 1462 was 11. 8% more than that of Yangliangyou
6 in Tongcheng County. These results suggest that planting resistant pyramided hybrids around conventional susceptible
hybrids could effectively decrease the population of BPH thereby preventing BPH outbreaks reduce the cost of labor and
pesticides and increase rice production.
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Table 1 Damage score of pyramided hybrids and controls to BPH resistance
Combinations Pyramiding genes * Resistance score "Resistance level
1A/ 644 Bphl4/Bphl5/Xa2l /Bt 1.8 +0.2 HR
1A/ 1462 Bphi4/Bphl5/Xa2l 2.7+0.3 HR
29A/ 644 Bphi4/Bphl5/Xa2l/Bt 3.2+0.5 R
29A/ 1462 Bphl4/Bphl5/Xa2l 4.2 0.2 MR
9A/ 644 Bphl4/Bphl5/Xa2l /Bt 4.4+0.3 MR
9A/ 1462 Bphi4/Bphl5/Xa2l 4.7+x0.2 MR
( ) — 8.7+0.1 S
TNI ( ) — 9.0£0 S
ta + b :HR R MR S

a is mean * SE of the resistance score of combinations; b is the resistance level( HR: high resistant R: resistant MR: moderate

resistant S: susceptible) .
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Fig. 1 Dynamic investigation of the number of brown planthoppers settling per
100 plants of pyramided hybrids and controls in seven periods from 3 July
to 10 September in the field ( Tongcheng county Xianning city 2010)
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WBPH dominated in July while BPH dominated after 11 August.
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Fig.2 The mean and sum of number of BPH settling in the pyramided hybrids and controls
a 7 b 7
a and b denote the mean and sum of number of BPH settling per 100 plants of the hybrid combinations in
all of the seven periods observed in Tongcheng county and Xiaogan city Hubei Province respectively.
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Table 2 Yields performance of pyramided hybrids and
controls ( Tongcheng county Xianning city

Hubei Province 2010)
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Data followed by different letters in the same column indicate

significantly different at 0. 05 level.
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3 29A/ 1462
Fig. 3 The comparison of the resistance to BPH of the pyramided hybrid

Chuanxiang 29A / Huahuil462 and the control Liangyoupeijiu
in the field in Tongcheng county Xianning city
a b 29A/ 1462 c
d 29A/ 1462 o
A and b show the BPH resistance of Liangyoupeijiu and Chuanxiang29 A /Huahuil462 in the field
respectively; ¢ and d show the stem of Liangyoupeijiu and Chuanxiang29 A /Huahuil462

after BPH infestation in the field respectively.
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Breeding of the brown planthopper resistant rice varieties
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Abstract  Nilaparvaia lugens ( Stal) ( BPH) is one of the major pests of cultivated rice. One effective method of BPH
control is to identify new genes for BPH resistance and breed resistant cultivars incorporating these genes. BS is a rice line
derived from wild rice Oryza officinalis that is highly resistant to the BPH biotypes 1 and 2. The dominant BPH resistance
gene in BS Bphl4 has been identified and mapped on rice chromosome 3. In this study B5-0 was used as a BPH
resistance donor and the elite restorer rice line Yangdao 6 was the recipient of the BPH resistance gene Bphl4. Molecular
marker MRG2329 linked with Bphl4 was used to select this gene in segregating populations. We performed molecular
marker-assisted selection ( MAS) at the seedling stage and selection for agronomic traits at the adult plant stage to obtain
the hybrid rice restorer line R476 and the combination Guangliangyou 476 which carried the Bphl4 gene. The BPH
resistance levels of R476 and Guangliangyou 476 were determined in a mass seedling screening test. The results indicate
that R476 was moderately resistant and Guangliangyou 476 was moderately susceptible. Guangliangyou 476 was however
clearly more resistant to the rice planthopper than the control cultivars Yangliangyou 6 and Liangyoupeijiu in a field
experiment. These results suggest that MAS of Bphi4 can be effectively utilized in breeding programs for BPH-resistant
rice strains.
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