2009 5 20 5
Chinese Journal of Applied Ecology May 2009 20 5 1171-1175

b
: 310021 ° 321017
20C 23 C 26 C 29C 32 <C
0 kg- hm™ 250 kg- hm~*
20 C ~29 C
32 C
1001-9332 2009 05-1171-05 S435.1 A

Interactive effects of temperature and nitrogen fertilizer on the survival development and
reproduction of brown planthopper Nilaparvata lugens. ZHENG Xu-song' CHEN Guihua’
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of Agricultural Sciences Hangzhou 310021  China *Jinhua Plant Protection Station Jinhua

321017 Zhejiang China . -Chin. J. Appl. Ecol. 2009 20 5 1171-1175.

Abstract A laboratory study was made on the interactive effects of temperature 20 °C 23 C 26
C 29 °C and 32 °C  and nitrogen fertilization level 0 and 250 kg hm ™ on the survival de-
velopment and reproduction of brown planthopper BPH  Nilaparvata lugens. With increasing
temperature from 20 C to 29 “C  the egg hatchability nymphal survival and adult fecundity of
BPH increased and the developmental duration of all stages shortened while at 32 °C it was in ad-
verse. At all test temperatures the BPH on rice plants treated with 250 kg N- hm ~* had higher egg
hatchability nymphal survival and adult fecundity and shorter developmental duration of eggs and
nymphs compared with no nitrogen fertilization which suggested that high level nitrogen fertiliza-
tion enhanced the ecological adaptability of BPH to stress conditions. There were significant interac-
tive effects of temperature and nitrogen fertilizer on the egg hatchability nymphal duration and
adult fecundity of BPH implying that global warming and long-term high level application of nitro-
gen fertilizer could be responsible for the outbreaks of BPH in recent years.
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Tab.1 Two-way ANOVA of egg and nymphal durations of BPH at different temperatures and nitrogen regimes

Egg duration

Nymphal duration

Treatment MS F P MS F P
Temperature 70.278 188.715 <0.001 1977. 178 1294. 620 <0.001
Nitrogen 8.719 23.412 <0.001 915. 839 599. 675 <0.001
X 0.244 0. 656 0. 625 15.208 9.958 <0.001

Temperature X nitrogen
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tures and nitrogen regimes.
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Tab.2 Two-way ANOVA of egg hatchability and nymphal survival of BPH at different temperatures and nitrogen regimes
Egg hatchability Nymphal survival
Treatment MS F P MS F P
Temperature 0.812 65.937 <0.001 0.333 139. 266 <0.001
Nitrogen 0.763 61.927 <0.001 0. 065 27.087 <0.001
X 0.074 6. 041 <0.001 0. 004 1. 627 0.207

Temperature X nitrogen

3
Tab.3 Two-way ANOVA of fecundity and adult longevity of BPH at different temperatures and nitrogen fertilizer regimes.
Oviposition Adult longevity
Treatment MS F P MS F P
Temperature 121930. 45 36. 343 <0.001 373.019 20. 196 <0.001
Nitrogen 175219.2 52.226 <0.001 300. 313 16. 260 <0.001
X 11488. 075 3.424 0.013 1. 656 0. 090 0. 985
Temperature X nitrogen
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Fig.3 Fecundity and adult longevity of BPH at different tem-

peratures and nitrogen fertilizer regimes.
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