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Ultrastructure of the flight muscle of female adults in the gregarious
and solitary phases of the grasshopper, Oedaleus asiaticus
(Orthoptera: Acrididae)
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Abstract  Oedaleus asiaticus has the ability to migrate long distance, which has caused negative effects on the are-
as of destination. Understanding the structure of its flight muscle helps improve the accuracy of monitoring and
warning against this pest. The electron microscopy was used to compare and analyze the ultrastructure of flight
muscle of female adults in both gregarious and solitary phases of the grasshopper, O. asiaticus. The results showed
that the adults of both phases shared similar structures of indirect flight muscle, in which the thick and thin fila-
ments formed a hexagonal lattice with myosin and actin in the ratio of 1:3. The development of flight muscle and
formation of mitochondrion were gradually changeable processes with differences between different day-old
adults. The diameters of the myofibril of O. asiaticus were between 0.6 and 1.5 #m. The myofibril diameters of
most adults in the gregarious phase were thicker than those in the solitary phase. The length of sarcomere was
2.6—4.5 pm, and the length of sarcomere of 7-day-old adults was the shortest. Most adults in the gregarious
phase were shorter than those in the homologous solitary phase (2.4—3.8 #m). The mitochondrion content in
myofibril was 25% —45% , which was significantly different between the phases: 52.37%in 7 day-old adults of the
gregarious phase and 32.74%in those of the solitary phase. It is inferred that the above differences in mitochon-
drion content in flight muscle may contribute to different flight abilities in the two phases of O. asiaticus adults:

the adults in the gregarious phase can migrate for longer distance.
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Fig. 1 Ultrastructure of the flight muscle of female adults of

the gregarious and solitary phases of Oedaleus asiaticus
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Fig. 2 Comparison of the myofibrils diameters in different
day-old female adults of the gregarious and solitary

phases of Oedaleus asiaticus
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Fig. 3 Changes in the sarcomere lengths of different day-old
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female adults of the gregarious and solitary phases of

Oedaleus asiaticus
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