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Influences of temperature and humidity synthesize on flight
capacity in the moths of Oriental armyworm. Mythimna separata

(Walker)
JIANG Xing-Fu, CAI Bin, LUO Li-Zhi, CAO Ya-Zhong, LIU Yue-Qiu  (nstitute of plant

protection, Chinese Academy of Agricultural Science, Beijing 100094, China). Acta Ecologica Sinica.2003,23(4) 738~
743.

Abstract: The Oriental armyworm Mythimna separata (Walker) is a long distance migratory insect, it has a
stronger flight potential whose longest flight distance can reach 1400 km according to the results of Insect
mark-Release-Recapture techniques. In laboratory it also exhibited stronger flight potential relative to
other well known migratory noctuids using tethered-flight, the largest flight distance and flight duration
exceed 430 km and 40 hours respectively. Although the study on flight capacity affected by various
environmental and ecological conditions such as flight temperature and humidity has formed into relative
conclusions . the results obtained just depended on the unique factor either flight temperature or humidity .
the integrated effects of {light temperature and humidity on flight capacity have not investigated. On the
basis of D-saturation optimum theoretical design test and through computer simulation statistics we

obtained the optimum scope of combination of flight temperature and humidity and carried out a
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multifactorial regression equation. The moths exhibited great flight capacity when they flew under
temperature of 18~22C and relative humidity of 65% ~85%, But their flight capacity was suppressed
when the ambient temperature and humidity beyond these scopes. And the multifactorial regression
equation derived from the data was: Y = 60.20 — 16. 53X, + 1. 99X, — 26. 98X? — 7. 03X% — 0. 64X, X,.
Where Y, X,, X, represent flight distance of the moth in kilometers. temperature (C) and relative
humidity (%), respectively. Further studies on the effects of sole factor either temperature or humidity on
the moth’s flight capacity confirmed these results. Effects of temperature and humidity on the flight
capacity of the moths were, however varied with the age and sex of the moths. In generally., young moths
were less affected than old moths at high temperature and low humidity. Females were less affected by
temperature but males were less affected by humidity.

Key words: Mythimna separata (Walker); temperature; humidity; D-saturation optimum theoretical

design; flight capacity
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Table 2 Frame matrix for flight distances of the 5-days adults of Oriental armyworm
No. X\ X» X1 X3 X1 X, Y (km) Y (km)
1 —1 —1 1 1 1 39.94 40. 09
2 1 —1 1 1 —1 8.43 8.31
3 —1 1 1 1 —1 45. 45 45. 35
4 —0.1315 —0.1315 0.0173 0.0173 0.0173 61.59 61.51
5 1 0. 3945 1 0. 1556 0. 3945 16. 38 16.13
6 0. 3945 1 0. 1556 1 0. 3945 44. 41 44.19
X1\X7 ) ’ N X1:*03248’X2:
0.1563, N 18.1 69.7, 18.1C.69.7%
0 X1 Xg .
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Table 3 Influences of ambient temperature on flight capacity of 3-days adults of Oriental armyworm

CH (km) (h (m/s)
Temperature Num. of adults tested Flight distance Flight duration Maximums flight speed
10 12 0.10+0.04 dD 0.074+0.23 e E 0.4840.11 dC
14 12 3.64+1.34 d D 3.68+0.51 d D 1.2440.49 be BC
18 12 27.64+3.54 bB 8.2940.06 aA 1.71+0.37  ab AB
22 12 41.95+2.62 aA 8.334+0.19 a A 2.184+0.12  a A
26 12 13.36£4.89 ¢ C 7.174+0.12  ab AB 1.3640.20  bec B
30 12 11.96+3. 38 cC 6.0340.75 be BC 1.1440.92 be BC
34 12 2.544+0.66 dD 3.4940.64 dD 1.124+0.31  od BC
4 (3 .22C)

Table 4 Influences of ambient humidity on flight capacity of 3-days adults of Oriental armyworm

%) (km) (m/s)
Humidity Num. of adults tested Flight distance Maximums flight speed
35 12 12.48+1.01 cC 1.8940. 10 b B
55 12 13.28+1.49 cC 1.9540. 49 b B
75 12 41.0243. 42 a A 2.174+0.11 a A
95 12 23.5048.03 b B 1.9440. 68 b B
2.2 N F 80
—=—187 60%
. 6ol 30T 5%
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