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Effects of nitrogen content in rice plants and densities on the survival,

development and reproduction of brown planthopper., Nilaparvata lugens Stal

LU Zhong-Xian', Heong Kong-Luen?, YU Xiao-Ping', HU Cui® (1. Institute of Plant Protection and Microbiology.
Zhejiang Academy of Agricultural Sciences, Hangzhou 310021; 2. International Rice Research Institute, DAPO Box 7777, Metro Manila .,
Philippiness 3. Institute of Applied Entomology, Zhejiang University, Hangzhou 310029). Acta Ecologica Sinica,2005,25(8) : 1838~ 1843.

Abstract: The brown planthopper (BPH) . Nilaparvata lugens (Stal), is an important insect pest of rice in Asia. Its importance
has been attributed to the effects of “Green Revolution” which promoted intensive rice monocultures with high fertilizer and
pesticide applications. Since BPH depends on rice for its existence, host plant chemistry plays a major role in the population

biology of BPH. The combined effects of increased colonization and improved performance may result in rapid population
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growth and high densities in nitrogen enriched crops.

To fully clarify the ecological mechanism of BPH outbreak on the rice plants with high nitrogen regimes, this study was
emphasized on the response of BPH to high nymph density on rice plants with different nitrogen regimes and was conducted in
International Rice Research Institute (IRRI), Philippines. The results indicated that the nymph survival rates were markedly
decreased with the increase of nymph density and with the reduce of nitrogen content in rice plants, implying the negative
feedback mechanisms restricting population growth by both high nymph density and low quality of host plants. while lower
nymph survival rates were found in the populations of BPH fed on rice plants with low nitrogen regime. The ratio of nymphs to
total number of BPH was negatively related to the content of nitrogen in host plants at high nymph densities of 80 and 160 per
pot, indicating the shortened nymphal development on the rice plants with high nitrogen content under high nymph densities,
meanwhile significant longer nymph durations of BPH were recorded in the populations continuously fed on rice plants with low
nitrogen regime compared to those on rice plants with high nitrogen regime. The ratio of female to male adults was positively
related to the nitrogen content in host plants at the nymph density of 40 per pot, however. it decreased with the increase of
nymph density. Female adult weight was significantly reduced with increased nymph density on rice plants with low nitrogen
fertilizer. Female adult longevities on high nitrogen host plants were 3-fold longer than those on low nitrogen plants at all three
tested nymph densities. Increased nitrogen content in rice plants significantly increased BPH fecundity, and the great difference
in fecundity among three tested nymph densities was recorded on rice plants with low nitrogen fertilizer. Those results should
suggest the application of high nitrogen fertilizer increased the load capacity of rice plants for a high BPH density.

Key words :brown planthopper; rice; nitrogen fertilizer; nymphal density; growth and development; reproduction
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Table 1 The adult growth and reproduction,and hachability of brown planthopper populations at different nymph densities (nymphs/pot)
Host plants ON 200N ®
Generations 1 2 1 2 I
Weight of female adult (mg) 490 /@ 1. 56 1. 39 2.54 2.56 <0. 0001
80 / 1.32 1.07 2.47 2.51 0. 0031
160 / 1. 01 0. 98 2.11 2.27 <0. 0001
©p 0.0034 0. 0003 0.0324 0.0873
ANOVA host p<<0. 0001, generation p=0. 0034, density p=0. 0007
Longevity of female adult (d) 40 / 5.96 4.12 16. 82 17.05 <C0. 0001
80 / 4.03 3.75 13. 71 15. 83 <C0. 0001
160 / 3. 97 2.67 9.54 10. 24 <C0. 0001
©p 0.0014 0. 0006 0.0076 0. 0002
ANOVA host p<C0. 0001, generation p=0. 0874, density p=0. 0054
Number of eggs laid (eggs/ %) 40/ 30. 21 21.23 395. 65 416. 32 <0. 0001
80 / 11. 60 8.95 275. 31 298. 50 <C0. 0001
160 / 8.41 3. 97 211.56 245. 47 <0. 0001
© p <0. 0001 <0. 0001 0. 0562 0. 0034
ANOVA host p<C0. 0001, generation p=0. 0674, density p<C0. 0001
Hatchability (%) 40/ 81.6 83.4 97.6 98. 2 0. 0439
80 / 74.8 73.2 95. 4 96. 3 0. 0032
160 / 68.9 70. 4 90. 3 90. 6 0. 0045
©p 0.4521 0.0673 0. 8352 0.0672
ANOVA host p=0.0231, generation p=0. 6874, density p=0. 0562
(D Differences between nymph densities ; @) Differences between populations ;2 Nymph density (per pot)
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