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Breeding of the brown planthopper resistant rice varieties

LI JinBo'™ WAN BingLiang' ™™ XIA Ming~Yuan' QI Hua—Xiong'
SHI Hua-Sheng® XIN Fu-Lin’
(1. Food Crops Research Institute Hubei Academy of Agricultural Sciences Wuhan 430064 China;
2. Dongxihu District Agricultural Sciences Research Institute Wuhan 430040 China )

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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1 ; 10. 1% ~30.0% M | 2 3 4 5 6
3 ; 30.1% ~50.0%
5 ; 50.1% ~70.0% 7 bp
; =70. 1% 9 °
200
2 180
2.1 160
2002 6 B5 -
10 6 /B5-10 1 R476 476  Bphi4
C087 6 / Fig.1 The Bphi4 genotype of R476 and
Guangliangyou 476
B5 - 10 F,
M: Marker 1: B5 -10 2: 6 3: CO87
4: R476 5: 476 6: 63 -4S
6 Bphi4 . 2003 M: Marker 1: B5 -10 2: Yangdao 6 3: CO087
6 6 4: R476 5: Guangliangyou 476
BC F 6: Guangzhan 63 —48
1
2.2
4 Bphl4 Xa2l
2004 63 —48S
’ R476 ;2005
4 BC,F,
Bphl4 Xa2l 140 596 kg/667m2
14 725 7.00% .
- 2004 2006 587.25 kg/
14 BC,F, Bphl4  Xa2l N 667m’ 6 3.49% .
04C476 2 2008 2009 2
R476 R476 Bphl4 633.70 kg/667m2 6
1. 4.37% ( 1) .
1 476
Table 1 The yield results of Guangliangyou 476 in
regional trial during 2008 and 2009
Variet v Yield ( kg/667m’ (=%)
anely et ield (kg m) Compared with the check ( + %)
6 | ) 2008 592. 81
Yangliangyou 6 ( CK) 2009 621.50
Average 607. 16
2008 607. 22 2.43"
476 2009 660. 17 6.22™
Guangliangyou 476 ' ’
Average 633.70 4.37
D 5% | ok 1%
* and ** indicate significant difference at 5% and 1% levels respectively.
( )
. 2010 3 476 476 Bphl4 1,
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Table 2 Reaction of R476 and Guanliangyou 476 to BPH
No. of died seedlings (%)
) Mean mortality
No. Material 1 11 i . RG RD
of seedling
Replication 1 Replication 11
1 TN1 10 10 100 9 S
2 B5 -10 0 0 0 0 I
63 -48S
3 8 10 90 9 S
Guangzhan63 —48S
6
4 6 7 65 7 MS
Yangdao 6
5 R476 3 4 35 5 MR
476
6 . 5 6 55 7 MS
Guangliangyou 476
6
7 . 8 7 75 9 S
Yangliangyou 6
1 ; HR i R ; MR ; MS 7S

RG = resistance grade; RD = resistance description;

resistant; MS = moderately susceptible; S = susceptible.

2.4 476
2010 476
2 668 m’ 2
1334 m’
6 -5 15
. 7 3 9 11
8~13 d
5
n’12

I = immunity; HR = highly resistant; R = resistant; MR = moderately

7 3
75 /100 9 11 2030 /
100 6 7 3 170
/100 8 11 680 /100
9 11
8 29 380 /100 5 400
/100 476 7 3
95 /100 7 29 600 /100
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Fig.2 The population dynamics of rice planthopper in Tongcheng Hubei Province China in 2010
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The ecological mechanisms of resistance of rice varieties to the
brown planthopper Nilaparvata lugens in paddy fields

CHEN Gui-Hua' ZHANG Fa-Cheng' SHENG Xian-Qiao'
ZHENG Xu-Song’ XU HongXing" LV ZhongXian’™
(1. Jinhua Plant Protection Station Jinghua 321017 China; 2. Institute of Plant Protection &

Microbiology of Zhejiang Academy of Agriculture Sciences Hangzhou 310021 China)

Abstract The resistance of 7 rice varieties including Zhejing 22 Yixiang 845 Xiushuil23  Zhongzu 14 Eryoupeijiu
susceptible rice variety TN1 and resistant rice variety IR36 to the rice brown planthopper ( BPH)  Nilaparvata lugens
( Stal) were evaluated in adult plants in paddy fields and a preliminary exploration of the mechanisms of resistance
conducted. The results show that susceptibility of the Zhejing 22 Yixiang 845 Xiushuil23 and Zhongzu 14 strains were
less than 3 the same level as that of the IR36 strain implying high resistance in fields artificially infested with BPH.
Susceptibility of the Eryoubeijiu strain was more than 7 the same as the highly susceptible TN1 strain. The abundance of
BPH on the Zhongzu 14 and Yixiang 845 strains was 7.84% —24.44% that on the TN1 strain during the rice tillering and
milky stages whereas abundance on the Xiushuil23 and Zhejing 22 strains was 30. 19% - 60.27% that on the TNI
strain. The fecundity and egg hatchability of BPH on the 4 resistant varieties was obviously reduced and their nymph
survival and population growth rates were significantly lower than that of BPH populations on TN1. This implies that the
resistance mechanism of the 4 resistant varieties may be chemical in nature.

Key words Nilaparvata lugens rice variety resistant performance resistant mechanism antibiosis
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