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Substances During Flight in the Moths of Oriental Armyworwm,

Mythimna separata (Walker)

CAI-Bin, JIANG Xing-Fu”*, LUO Li-Zhi, CAO Ya-Zhong, LIU Yue-Qiu""*  (Institute of
Plant Protection. Chinese Academy of Agricultural Science, Beijing 100094, China). Acta Ecologica Sinica,2002.22(7) .
1068~1074.

Abstract : The oriental armyworm Mythimna separata (Walker) is a long distance migratory insect, it has a
stronger flight potential whose longest {light 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 known migratory noctuids insects 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 form into relative
conclusions, the reason and mechanism how they affected have not investigated. Because of the oriental
armyworm has to consume a lot of flight energy substances during the flight, here we report the
consumption and utilization efficiency of flight energy substances in the moths flown in different ambient
temperature and humidity in laboratory conditions. The results indicated that flight temperature and
humidity has significantly effects on the consumption and utilization of flight energy substances. The moth
consumed less energy materials including triglyceride and glycogen when they flew in the suitable
temperature of 18~23 C and suitable humidity of about 70% RH and consumed more when the ambient
temperature and humidity beyond these scopes. In addition, the energy utilization efficiency was also

greatly affected by temperature and humidity. The unit distance flown by the moth. therefore cost less
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energy materials at the temperature of 18~28 C and humidity of 75% ~95% RH while cost more when
temperature and humidity beyond these scopes. The consumption of energy substances in the moths during
flight also differed with moth age and sex. The triglyceride consumed during flight in the moth of 5 days
after eclosion was much more than that of others in the tested temperature and humidity except 35C,
while moths of 1.3 and 7,9 days after eclosion were also consumed less. Consumption of energy
substances in the male has been greater than female during flight at high temperature, while less than
female at extreme high and low humidity. Activity of trehalase related to glycogen metabolism and
respiration rate of the moths flown under different temperatures and sustained flight were also studied.
Trehalase activities were high when the moth flew in the suitable temperature and humidity environment,
while were highly suppressed in the moth flown at high or low ambient temperature and humidity. And a
further study indicated that respiration rate of the moth was increased as the ambient temperature and
flight activity increased. Role of the temperature and humidity play on the flight energy substances
consumption and utilization efficiency of the moth flown was also discussed.
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