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Nilaparvata lugens Stil
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ABSTRACT This study was conducted to know the effects of temperature conditions
on the growth and oviposition of the brown planthopper(BPH), Nilaparvata lugens Stil.
Results obtained were to predict the timing of the BPH control by measuring population
dynamics of the BPH in response to temperature fluctuations upon migration of the
insects in paddy fields. Developmental and ovipositional rates under constant and alter-
nating temperature conditions were observed in a plant growth cabinet.

Hatchabilities of eggs of the BPH were the highest at 25°C and were decreased below
or above the optimum temperature. Egg periods were the shortest at 27.5°C and
prolonged with decreasing temperature, but retarded at higher temperature above 30°C.
Adult emergence rates were the highest at 27.5°C and reduced with decreasing tempe-
rature, and no adult emerged at 32.5°C and 35°C. Developmental period of nymph was
the shortest at both 27.5°C and 30°C, but extended with decreasing temperature. Female
longevity was increased with decreasing temperature and the male longevity was the
shortest at 27°C. Preoviposition period was the shortest at 32.5°C, but prolonged with
decreasing temperature. It was about 6.5 times longer at 17,5°C than that at 32.5°C.
Number of eggs oviposited per female was the greatest at 25°C, but decreased at the
temperature below or above the optimum.

Under the same total effective day-degrees, hatchabilty at the alternating temperature
was about 10% higher than that at the constant temperature but egg period at the
alternating temperature was nearly identical as that at the constant. Under the 22°C
condition, emergence rate was about 8% higher at the alternating temperature than that
at the constant, however, at the 28°C, the rate was about 8% higher at the constant
than that at the alternating. Nymphal period was about 4~6 days longer at the alter-
nating temperature than that at the constant. Under the same total effective day-degrees
in adult stage, both longevity and oviposition period were longer at alternating tem-
perature than those at the constant. Number of eggs oviposited per female was also high-
er at the alternating. Longevities of females reared under 28°C of constant temperature
was the longest no matter what temperatures they were exposed after the emergence.
This result seems to be indicating that ferale longevity is greatly influenced by the
temperature to which they were exposed durings immature stages. Preoviposition period
was affected by the temperature exposed during the nympal and adult stage whereas
the number of eggs oviposited was affected by the temperature during the adult stage
only.

Based on the results from this study, the developmental threshold temperatures seem
to be 14.12°C for eggs, 14.76°C for nymphs, 9.62°C for adults, and 15.95°C for preo-
viposition period. Estimated values of the total effective temperature for completing
each stage were 141,25 day-degrees for eggs, 167.83 day-degreses for nymphs, 349.64
day-degrees for adults, and 58,60 day-degrees for preoviposition.
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Table 1. Egg periods and hatchabilities of brown planthopper, Nilaparvata Ilugens Stal, at various
temperatures
Temp.(°C)  No. of eggs oviposited No. of nymphs hatched Percent hatching Egg periods (days)
35 67 26 38.81 11. 76 5. 80
32.5 42 23 54.76 12.267 5.80
30 231 181 78.36 12.81%4 3.79
27.5 35 30 85.71 9.164- 4.03
25 110 102 92.73 10. 81+ 4.71
22.5 33 28 84. 85 16. 22+ 5.94
20 85 66 77.75 22.50* 8.99
17.5 58 24 41.38 31.42:+12.47
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Table 2. Percent emergence rates and nymphal periods of N. lugens at various temperatures

Temp. (°C) Total no. nymphs No. adults emerged Emergence rates(%) Nymphal Period (days)

35 19 0 0 *

32.5 17 0 0 o

30 105 71 67.62 12.70+ 6.04
27.5 32 27 84.38 12.78+ 7.19

25 47 37 78.72 13.65+ 6.40
22.5 22 15 68.18 19. 80+ 4.12

20 52 31 59. 62 28.48+10. 56
17.5 17 8 47.06 63.88+11.40

* : All died within 4 days.
** : All died within 10 days.
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Table 3. Longevities of newly emerged adults of N. /ugens at various temperatures

Female Male
Temp. (°C)

No. insects Longevity No. insects Longevity
30 28 20.71 3.6 31 21.31 3.0
27.5 11 22.5+ 5.4 14 13.84- 3.0
25 28 29.1%+- 6.0 . 14 23.3+ 4.9
22.5 7 29.3+ 9.9 12 25.371 8.4
20 11 32.81 6.4 7 30.1= 9.5°
17.5 5 42.8+19.5 3 - 40.0+ 0.6
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Table 4. Periods of preoviposition and number of eggs oviposited per female of N. /ugens at various

temperatures
Temp. No. of Female Preoviposition Total no. No. eggs

(9] insects longevity period (days) eggs/female per day
32.5 38 11.44:3.1 2.8+1.4 83. 87 9.73
27.5 30 16.3+3.0 4.611.5 164. 43 12. 83
25 34 19.844.1 4.9+1.9 216.47 13. 60
22.5 25 22.614.2 7.21+2.4 143. 96 9.3
17.5 15 43.2+9.5 19.744.7 114. 40 4.48
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Table 5. Duration of egg periods and hatchabilities of N. lugens at various alternating and constant tem-

perature conditions

Temp. CO) Total no. eggs No. nymphs hatched Hatchability (%) Egg period (days)
18~26 A 154 141 91. 56 14.7+6.9
22 C 136 110 80. 88 15.8+5. 4
24~32 A 168 147 87.50 : 9.9+44.2
28 C 113 85 75.22 10.243.7

A : Alternating temperature (12hrs at low and 12hrs at high temperature).

C : Constant temperature through out the 24hrs period.

Table 6. Rates of emergence and nymphal periods of N. Jugens at various constant and alternating tem-
perature conditions

-

Temp. Total no. No. adults Emergence " Nymphal period
0 nymphs emergenced rates (%) - . (days)
18~26 A 136 115 84.56 22.9+12.0
22 C 100 76 76. 00 16.7+ 9.1
24~32 A 96 79 82.29 14.5+ 4.2
28 C 78 71 91.03 11.8+ 6.6
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‘Table 7. Female longevities, periods of preoviposition, and number of eggs oviposited of N. Jugens at

various alternating and constant temperature conditions

Temp. in Temp. in No. of Longevity Preovip. Total no. eggs No. eggs/
adult nymphal adults of female periods oviposited female
stage stage observed (days) (days) per female per day

18~26 A 14 40.0+8.2 10.4+2.8 201. 2+ 31.56 6. 50

18~26 A 22 C 5 35.418.9 8.013.4 237.2+124.28 6.23

24~32 A 6 40.714.9 9.4+1.2 247.51+ 79.02 6. 89

28 C 4 47.0+7.6 6.5+2.8 357.81 82.54 8.33

Average 7.3 40.8+7.4 8.612.5 260.9+ 79.48  6.99

18~26 A 9 28.31+4.9 6.71+2.9 151. 3+ 39.13 6. 40

22 C 22 C 9 26.0+7.8 6.413.3 174. 0+ 13.64 6.47
24~32 A 7 32.045.1 7.6+4.2 203,97+ 38.41 7.37

28 C 6 35.8+6.4 8.31+2.3 180. 0+ 68.16 5.77

Average 7.8 30.516.0 7.31£3.2 177.3+ 39.84 6. 50

18~26 A 17 22.1+3.4 5.1%+2.1 193. 6= 37.61 13. 14

24~32 A 22 C 11 19.045.1 5.912.8 111. 97+ 28.39 7.85
24~32 A 7 26.714.0 9.61.1 173. 9 65.90 9.14

28 C 6 30.5+4.5 7.11-2.6 229. 374 47.00 9.40

Average 10.3 24.6-+4.2 6.912.2 177.24 44.73 9.88

18~26 A 15 17.94-6.4 4.1+1.7 120. 0+ 16.59 8. 67

28 C 22 C 6 17.54+4.8 3.31+4.8 155. 2+ 62.05 9.30
24~32 A 8 23.616.9 5.243.0 160. 6+ 43.34 6.95

28 C 5 26.418.9 4.4+1.3 207. 2= 27.88 9.47

Average 8.5 21.4+6.7 4.3+2.7 160. 81+ 37.47 8.60
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Table 8. Threshold temperatures, total effective ‘daydegrees, and regression equations between inverse of
developmental periods (Y) and temperature conditions (X) in each stage of N. lugexs

Developmental stages Threshold temperature

Total effective day-degree

Regression equation

Egg 14.12
Nymph 14.76
Adult 9. 62
Preoviposition 15. 95

141.25 Y=0.00811X—0.115 -
167. 83 Y=0. 00653X—0. 096
349. 64 Y=0. 00294X—0. 028

58. 60 Y=0. 02345X—0. 374
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