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The ecological mechanisms of resistance of rice varieties to the
brown planthopper Nilaparvata lugens in paddy fields
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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.
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Fig.1 Resistance rates of different rice varieties in field with artificially infested BPH population
(P<0.05)

Different letters above bars indicate significantly different among varieties( P <0. 05) .
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Table 1 Abundance of BPH population in different rice growth stages
Variety Seedling stage Tiller stage Booting stage Milky stage
123 Xiushui 123 2.60 +£0.44a 38.03 +5.18ab 86.63 £6.22¢ 63.13 £9. 75bc
22 Zhejing 22 1.77 +1.27a 31.17 £9. 11bc 85.37 £9.05¢ 67.20 £11.28b
845 Yixiang 845 1.43 £0.78a 12.00 £3. 89cd 26.93 £4.50e 14.83 £3.01d
14 Zhongzu 14 2.23 +1.36a 9.27 £1.62d 67.33 £4. 04cd 37.43 £6. 56bcd
Eryoupeijiu 2.23 +1.03a 43.67 £11.71ab 195. 80 +20. 32b 165.77 +28. 26a
IR36 1.47 £0.57a 14.07 £2.96cd 22.17 £9.96e 18.67 £2.24cd
TN1 1.80 0. 50a 63.10 £5.94a 282.77 +42.48a 153.17 £31. 15a
+ ( SE) (P<0.05) o

The data in the table are mean +SE and those followed by different letters in the same column are significantly different at 0. 05

level. The same for Table 2.
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Table 2 Ecological fitness of BPH on different rice varieties
Variet Fecundity Hatchability Nymphal survival Multiple of population
ey ( egg/female) (%) (%) increased
123 Xiushui 123 288. 1ab 87.4 a 26.7 b 33.6 b
22 Zhejing 22 256.2 ab 76.7 a 19.5 b 19.2 b
845 Yixiang 845 320.8 a 91.5 a 17.8 b 26.1b
14 Zhongzu 14 317.4 a 83.4 a 21.4 b 28.3 b
Eryoupeijiu 342.7 a 97.4 a 75.6 a 126.2 a
1R36 133.5 b 73.4 a 25.7b 12.6 b
TN1 351.6 a 95.4 a 87.5 a 146.8 a
3 30 d
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