20 4 Vol.20 No.4
2000 7 ACTA ECOLOGICA SINICA July 2000

310021

22C
21 ~26C 2 4d

28C 5d 35C 1d

The effects of submerging rice plants on the survival and fecundity of

brown planthopper Nilaparvata lugens Stal at different temperatures

LU Zhong-Xian YU Xiao-Ping ZHENG Xu-Song CHEN Jian-Ming  institute of Plant Protection Zhejiang Acade-
my of Agricultural Sciences Hangzhou 310021 China
Abstract This paper dealt with the effects of submerging rice plants on the hatchability survival rate feeding rate and fe-
cundity of brown planthopper BPH  Nilaparvata lugens Stal at different temperatures. The physiological change of rice
plants resulted from submerging was studied for revealing the impact of nutrient change of rice plant on BPH growth. The re-
sults showed that the egg hatchability of BPH collected from both Zhejiang and Guangxi Provinces was not significantly
changed under the submerging treatment within 2 day after oviposition at a constant temperature 22°C or variable tempera-
tures ranging from 21°C to 26°C . An obviously low hatchability was found after 4-day submerging using 4-day-old eggs of
BPH collected in Zhejiang Province . The hatchability decreased significantly and the duration of hatching extended obviously
after submerging rice plant for 5 days and 1 day at 28°C and 35°C respectively. The survival rate of newly hatched nymph
decreased with the increase of the submerging duration of rice plant bearing BPH eggs at 28°C . The reduction of some es-
sential amino acids content and the increase of the resoluble sugar in submerged rice plant may cause the decrease of
nymphal survival feeding amount and fecundity of BPH. It implied an indirectly adverse effect of submerging on the growth
and reproduction of BPH through the nutrient change of rice plant.
Key words Nilaparvata lugens Stal submerge hatchability essential amino acids for insects resoluble
sugar
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Table 1 The egg hatchability of BPH submerged at variable tem-
21 ~ 26°C peratures
d
2 3 4 5
92% Duration submerged
4d o
7] 97.19a 97.80a 97.04a 95.31a 92.58a
4d  5d 60% GX 100a 98.82a 98.38a 97.37a 96.0la
@
1d 2d 4d
2.2 A 86.58a 86.38a 72.73ab 61.95b 59.75b
’ ) GX 84.84a 79.11a 75.28a 73.27a 75.06a
2% * 0.05
Data in row followed by the same letters were not significant
8 1-3d difference at 5% level.Z] Zhejiang BPH population GX Guangxi BPH
- population. (D Submerging within 2 days after oviposition & Submerging
2 5 at 4th day after oviposition
35C
1d 2 3d
2
35C
2 % d
Table 2 The hatchability and hatching rate of eggs submerged at different temperatures
T 2 28 35
d
Duration submerged 1 3 5 0 1 3 5 1 3 5
Hatchability
7] 99.6a 93.7a 81.9a 98.4a 97.5a 92.2a 73.6b  47.5c 0 0
GX 9.4a 96.7a 85.0a 98.8a 96.8a 83.6a 46.8¢c 68.1b 0 0
Time from oviposition to 50% eggs hatched
7] 8.33 9.33 10 8.33 8.33 9.33 10 10 / /
GX 8.67 9.0 9.67 8.33 8.33 9.0 11.33 9.67 / /
2.3
28C
1
2.4

1d 80.4 76.2 /
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1 28C
Fig.1  Survival rate of newly hatched nymph with different

submerging duration
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Table 3 The nymphal survival rate adult feeding and fecundity on
4 submerged rice plant
d % mg/2d
Duration Survival Honeydew No. of
submerged rate excreted eggs laid
0 CK 68.0a 37.2a 80.4a
™I 1d >d 1 61.0a 31.5a 76.2a
ld 5d 5 48.8a 14.4a 40.0a
6.72% 26.12% 2 0.05
3 Data followed by the same letters were not significant difference at 5%
level
56

2°C  21~26C
4d 28C
5 35C

4d

27%

50%
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Table 4 The essential amino acids for insects in submerged rice plant

O 00 N N W A~ W

mg/kg %
d Content of amino acids Variable rate
Duration submerged
0 CK 1 5 1 5
The 609.6 540.9 456.5 -11.27 -25.11
Val 48.8 48.6 25.3 -0.41 -48.16
Met 12.7 7.0 5.5 -44.88 -56.69
Ile 24.4 40.0 23.1 +63.93 -5.33
Leu 45.2 65.8 30.8 +45.58 -31.86
Phe 37.9 45.4 23.6 +19.79 -37.73
His 144.5 145.6 151.7 +0.76 +4.98
Lys 51.7 49.7 50.5 -3.87 -2.32
Arg 373.7 180.6 156.8 -51.67 -58.04
Total 1348.5 1123.6 923.8
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