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Forecasting eclosion dynamics of Chinese citrus fly based on
pupal rearing under indoor environment
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Abstract The Chinese citrus fly Bactrocera minax causes serious damages to citrus in China. The forecast of eclo-
sion dynamics of the citrus fruit fly is important for improving the control effect of this insect pest. In the three
years from 2014 to 2016, we observed the eclosion dynamics of adults in Shimen county under indoor environment
and in the observation nursery of orangery, calculated the interval days of eclosion under indoor environment and
in orangery and analyzed the impact of environmental factors such as temperature, humidity and rainfall on the
interval (days) of eclosion. The results showed that the eclosion dynamics of Chinese citrus fly was affected by
environmental factors. When the temperature was high and the precipitation was sufficient, the eclosion progress
of the adults would be advanced. However, the interval (days) of eclosion in indoor environment and orangery
was relatively stable; the interval days for the start, peak and end of eclosion peak period from 2014 to 2016 were
(5. 741.2)days, (6.341.9)days and (7.7=+2.1)days, respectively. Moreover, the interval days were not affect-
ed by environmental factors such as temperature, average relative humidity and total rainfall. Therefore, the
method of pupal rearing in indoor environment can accurately predict the eclosion dynamics of the citrus fruit fly
and thus provide guidance for the control of adult flies.
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Fig. 1 Eclosion dynamics of Chinese citrus fly in indoor environment
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Fig. 2 Logistic growth model of eclosion for Chinese citrus fly in indoor environment
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Table 1 The start, peak and end of adult eclosion peak period for Chinese citrus fly in indoor environment
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7AN S fE =] H
) &ﬁggﬁ%ﬁ& R? Start of Eclosion End of Eclosion
Year Logistic equation . . .
eclosion peak peak eclosion peak peak period
2014 y=100/(1+45. 33 X Exp(—0. 79 X)) 0.971 05 - 06 05-08 05-10 4
2015 y=100/(1+29. 31 XExp (—0.70X¢)) 0. 989 05-05 05-08 05-10 5
2016 y=100/(1+71. 31 XExp(—0. 76 X¢)) 0.973 04 - 30 05-03 05-05 )
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Fig. 3 Eclosion dynamics of Chinese citrus fly in the observation nursery of orangery
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Fig. 4 Logistic growth model of eclosion for Chinese citrus fly in the observation nursery of orangery
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Table 2 The eclosion start, eclosion peak and eclosion end of the adult peak period for

Chinese citrus fly in the observation nursery of orangery

ST REEH/A-H =g H/A-H AH/H-H RS E] /d
T AR R , 0 FibEIL P

. . R Start of Eclosion End of Eclosion
Year Logistic equation . . o

eclosion peak peak eclosion peak peak period

2014 y=100/(1+64. 54 X Exp(—0. 48 X¢)) 0. 957 05-13 05-17 05-20 7
2015 y=100/(1+425. 71 X Exp(—0. 81X¢)) 0. 980 05-11 05-13 05-15 4
2016 y=100/(1+11. 54 X Exp(—0. 39 X¢)) 0. 976 05-04 05-08 05-13 9
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Table 3 The interval days of eclosion for Chinese citrus fly in indoor environment and in the observation nursery of orangery
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Table 4 Meteorological data of Shimen county from March to May of 2014 to 2016

My -2 i/ e </ C AR/ SRR / % S F R &L /mm
Year Average temperature Maximum temperature Minimum temperature Average relative humidity Total rainfall
2014 17. 00 20. 77 13. 33 77.45 474. 21
2015 17. 04 20. 43 13. 21 77.59 514. 62
2016 17. 29 20. 56 13.42 76.69 675.12
F 5 HHAEASSIR = N IR & P10 B HA 20 47 Il 200 22 (B wp R Rz 3T 4k R ER 1B S g B
Table 5 Meteorological data of interval days of eclosion for Chinese citrus fly in indoor
environment and in the observation nursery of orangery
N oA -2 ik / e L/ C AR/ SEEIAARREE/ % S F R B /mm
A4 1o Wy B )
. Average Maximum Mmlmum Average Total
Year Peak period . . .
temperature temperature temperature relative humidity rainfall
2014 f % H 20. 81 23.40 18. 10 76. 88 81. 29
& H 19. 71 22. 80 17. 00 81. 40 122. 19
BERH 19. 94 23.90 17. 00 79. 09 96. 79
2015 TR H 20. 74 24. 30 15. 80 77. 86 53. 85
g H 20.12 22.70 15. 80 77.67 50. 29
BEARH 20. 87 25. 00 15. 80 79.50 51.81
2016 IR H 21. 90 24.30 18. 70 77. 00 80.53
=% H 20. 58 25. 80 14. 20 79. 67 70. 36
BAH 20. 87 26. 50 14. 20 75. 44 47. 49
6 HHEA ST A E A IMER T E W ZE P LR ER AR E SR E R HE XS
Table 6 Correlation analysis between the interval days of eclosion for Chinese citrus fly in indoor environment
and the observation nursery of orangery and environmental factors
1w Vg oy B S R/ C e S/ C BRI/ C SERAEREE/ Y% BT AL /mm
LIPS ) L
Peak . Average Maximum Minimum Average Total
. Correlation . L .
period temperature temperature temperature relative humidity rainfall
iy r —0.93 —0. 76 —0. 38 0. 08 —0.17
Start of eclosion peak P 0. 25 0. 45 0. 75 0. 95 0. 89
2 Iy r —0. 85 —0.48 0. 82 0. 84 0. 96
Eclosion peak P 0.35 0. 68 0. 39 0. 36 0.17
R r —0. 80 —0.31 0. 32 —0.21 0. 75
End of eclosion peak P 0. 41 0. 80 0.79 0. 87 0. 46
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