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Effects of temperature and humidity on the flight
capacity of Exorista civilis Rondani
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Abstract [Objectives] To determine the effects of temperature and relative humidity on the flight capacity of Exorista
civilis Rondani, a potential biological control for Loxostege sticticalis L., an important pest of natural and artificial grasslands
in northern China. [Methods] A flight-mill system was used to measure the flight capacity of E. civilis under different
temperature and humidity conditions. [Results] The optimal flight temperature was 21°C, at which the flight distance, flight
time and average flight speed were 5.4543 km, 2.7392 h and 2.2469 km/h, respectively. The optimal flight humidity was 40%
RH, at which the flight distance, flight time, average flight speed were 5.7043 km, 2.6594 h and 1.8327 km/h, respectively.
[Conclusion] The flight capacity of E. civilis peaked at 21°C, after which it decreased with increasing temperature. The
optimal flight capacity of E. civilis occurred at a relative humidity of 40%. There was no significant difference between the
flight capacity of males and females.
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Exorista civilis Rondani 1 #MelE5EAE*E
Diptera: Tachinidae
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Tablel Flight capacity of the female Exorista civilis at different temperatures

C km h km/h km/h

Temperature Flight distance Flight time Average speed of flight Maximum speed of flight
18 0.3621+0.0907bB 0.2220+0.0348bB 1.2303+0.2269bAB 3.0138+0.2916aA
21 5.4543+0.9291aA 2.7392+0.6090aA 1.9400+0.1759aA 3.0383+0.6468aA
24 0.7496+0.0816bB 0.6020+0.1219bB 1.1819+0.1194bAB 2.2025+0.4274aA
27 0.1838+0.0534bB 0.0761+0.0086bB 0.9452+0.1835bB 3.0956+1.0397aA
30 0.0777+0.0327bB 0.0233+0.0104bB 1.2500+0.2079bAB 1.4643+0.8046aA

+ 0.05 0.01

The data are mean+SE, and followed by the different lowercase letters in the same column indicate significant difference at
0.05 level, while followed by the different capital letters indicate significant difference at 0.01 level. The same below.

x2 ARIEETEEEFTIRERAN TN
Table2 Effect of different temperatureson flight capacity of the male Exorista civilis

C km h km/h km/h

Temperature Flight distance Flight time Average flight rate Maximum flight rate
18 0.7454+0.0642cC 0.3804+0.0321cC 0.9886+0.0926bB 3.4878+0.4459bcAB
21 5.0303+0.6813aA 2.4094+0.3067aA 2.2469+0.3570aA 5.6403+£1.0128aA
24 2.7156+0.3368bB 1.5969+0.2789bB 1.3715+0.1540bAB 2.2933+0.1175¢B
27 0.0789+0.0270cC 0.0411+0.0154¢cC 1.5851+0.3407abAB 1.9832+0.4511¢cB
30 0.0734+0.0358cC 0.0352+0.0171cC 1.1358+0.1838bB 4.4391+0.5954abAB
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0.0018 h
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#3 AREBEETRBEFIBIRESERITENXSR

Table3 Relationship between flight ability and female and male of Exorista civilisin different temperatures

km h km/h km/h

Gender Flight distance Flight time Average flight rate Maximum flight rate
Q 1.3655+0.5006a 0.7325+0.2595a 1.3095+0.1065a 2.5629+0.3128a
3 1.7287+0.4595a 0.8926+0.2303a 1.4656+0.1414a 3.5687+0.3918a

F4 TRIBEETEEEFWRIERA ITEEN (21T)
Table4 Flight capacity of the female Exorista civili under different relative humidities

% km h km/h km/h
RH Flight distance Flight time Average speed of flight Maximum speed of flight
40 5.7043+0.1765aA 2.4892+0.0487aA 1.2561+0.1465ab 3.2883+0.1841aA
60 0.0731+0.0318bB 0.0340+0.0127bB 1.3284+0.095%a 1.9791+0.2951bB

80 0.0037+0.0006bB 0.0018+0.0003bB 0.9197+0.0767b 1.1621+0.1912¢B
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Table5 Effect of different relative humidities on flight capacity of the male Exorista civilis
% km h km/h km/h
RH Flight distance Flight time Average flight rate Maximum flight rate
40 5.5303+0.2000aA 2.6594+0.0787aA 1.83274+0.0897aA 3.4876+0.4006aA
60 0.0437+0.0108abB 0.0217+0.0054bB 1.3083+0.1911bAB 2.4088+0.1675bAB
80 0.0104+0.0007bB 0.0067+0.0004bB 1.1088+0.1422bB 1.7508+0.3323bB
40% RH 1.4166 km/h  2.5491 km/h
3.4876 km/h  80% RH
1.7508 km/h
6

40% RH

1.9270 km 0.6948 h 1.1681 km/h  2.1432 km/h

1.8615 km 0.8959 h

*6 AFRIEETEHEEFRMERSHERVITRAOXER
Table6 Relationship between flight ability and female and male of Exorista civilisin different relative humidities

km h km/h km/h
Gender Flight distance Flight time Average flight rate Maximum flight rate
Q 1.9270+0.8072aA 0.6948+0.3499aA 1.1681+0.0788aA 2.1432+0.2899aA
3 1.8615+0.7845aA 0.8959+0.3767aA 1.4166+0.1199aA 2.54914+0.2716aA
3 Wig
21°C
5.043 km 2.7392 h 40% RH
2.2469 km/h
Athetis lepigone Moschler 2014
Oedaleus decorus asiaticus B.Bienko Liriomyza sativae
2012 Blanchard 2002
33°C
2001 Bactrocera
dorsalis Hendel
46.5430 km 2011
Musca domestica Linnaeus 4
17

642.91 m Chrysomya
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