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Flying behavior of fruit fly under the altered gravity condition 
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Abstract: The fruit fly Drosophila melanogaster responds behaviorally to gravity. It has long been 

believed that Drosophila senses gravity by halters, rudiment wings found in dipteran insect. Recent 

study demonstrates that halters are used to equilibrate the flight posture by sensing the rotational 

movement rather than the static effect exerted by gravity. A question could, therefore, be raised about 

the roles of gravity in the flight performance of D. melanogaster, which is normally used as the 

framework for the three-dimensional movement of the organisms on Earth. In order to gain an 

insight into the effects of gravity on the flight maneuverability, we examined the flying behavior of 

D. melanogaster under altered gravity; i.e. microgravity during parabolic flight, centrifugal 

hypergravity. D. melanogaster, under 1G control, was frequently observed to walk up and then to fly 

downward along a short straight path. Under short-term microgravity during parabolic flight, D. 

melanogaster was observed to fly randomly for longer period. We frequently observe some flies 

collided the chamber wall and failed in landing. In addition, it was revealed that some specimens 

were levitating without wing beating under microgravity. Under hypergravity (3G), D. melanogaster 

flew in much similar way as 1G control, but it tended to fly somewhat randomly after the recovery 

from the hypergravity. D. melanogaster exhibits extraordinary maneuverability, relying on feedback 

from visual as well as mechanical sensation. Our results strongly suggest that gravity plays 

important roles for performing the robust flight maneuver, and therefore that the sensory systems for 

terrestrial gravity should be functional during the flight of D. melanogaster. 
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Fig 1 Flying behavior of Drosophila melanogaster 

under normal gravity (1 xg) condition. Four 

sequential frames of video recording (33 ms interval) 

are shown, with positions at taking off and landing 

marked by white and black arrows, respectively. 

Stroboscopic illumination allowed to observe beating 

wings. 

Fig 2 Flying behavior of Drosophila melanogaster 

under microgravity during parabolic flight (ca. 20 s). 

Superimposed images of the recording for about two 

seconds are shown, with the positions at taking-off and 

landing marked by white and black arrows, respectively. 

Stroboscopic illumination allowed to observe beating 

wings. Upper three images (a to c) correspond to those 

marked in the superimposed image. 
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Fig 3 Levitation of Drosophila melanogaster under 

microgravity during parabolic flight. Superimposed 

images of the recording for about five seconds are 

shown, with the positions at taking-off and landing 

marked by white and black arrows, respectively. 

Stroboscopic recording demonstrated that the fly did not 

spread its wings during levitation under microgravity. 

Upper three images (a to c) correspond to those marked 

in the superimposed image. 
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