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ABSTRACT 

Chrysomya megacephala is a medically-important blow fly species. Its adults 

are not only mechanical carriers of several pathogens, and a cause of annoyance to 

humans and livestock, but its larvae are also a producing-myiasis agent. Regarding 

this, control of this fly population in the community is necessary. 

While there are several tactics for controlling fly populations, non-insecticide-

related and environmentally safe methods have been progressively investigated and 

increasingly acceptable. The baited-trap has been a widely-used method for 

controlling fly populations for a long time. As C. megacephala prevails over a wide 

area of Thailand, attempts have been made to control this blow fly species by using a 

trap. To employ the baited-trap efficiently, investigation is primarily needed regarding 
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the behavioral response of C. megacephala to important factors that influence the 

effectiveness of bait in the laboratory. Therefore, the main objective of this study was 

to construct a dual-choice flight tunnel and detection system for investigating the 

behavioral responses of C. megacephala toward different wind speed levels and odors 

emitting from natural products, thereby providing information on the most efficient 

bait to attract this fly.

Firstly, this work was initiated by designing and constructing the dual-choice 

flight tunnel and apparatus that would be used to determine the behavioral response of 

insects to olfactory stimuli. The dual-choice flight tunnel resembled the letter “T” 

(300.0 cm in horizontal length, 160.0 cm in vertical length, 60.0 cm in width, and 

60.0 cm in height). It consisted of two lateral stimulus partitions, used for placing 

odor sources, and one central partition for releasing flies into the tunnel. The flight 

tunnel was mainly constructed from acrylic coated plywood supported by a stainless 

steel frame. The partitions were divided in equal length by two opaque white square 

polypropylene plates. Each side of the stimulus partition was installed with a 

ventilating fan to draw air into the tunnel, which passed simultaneously through two 

tightly packed filters of the dust filter and activated charcoal filter. Each stimulus 

partition comprised 4 trapping funnels; each having 3 central rectangular opening 

gateways (0.9 cm in width, 3.0 cm in length and 1.0 cm in height) used as fly 

entrances to the odor sources.

Secondly, a detection system was developed for monitoring and recording the 

number of responding flies. The detection system was mainly composed of three 

parts; detector module, micro-controller and a data logger program. Each trapping 

funnel was installed with a detector module, which was technically modified from a 
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simple infrared emitting diode for a remote control device. This infrared emitting 

diode was regulated to emit only 38 kHz by using the pulse-width modulation 

technique to protect the system against interference from other frequency infrared 

waves that may come from natural resources. This detector module worked in 

harmony with a micro-controller and a data logger program. In this study, the 

principle of the detection system used a network of bi-directional entrance counters, 

which monitored flies entering and leaving the stimulus partitions. The detection 

concept was a methodology of objects completely interrupting an infrared beam of 

two infrared sets. The detector module immediately transferred signals to the micro-

controller, whenever the detector module recognized an interruption of the infrared 

beam. Thereafter, the micro-controller selected and sent the signals to the data logger 

program for data analysis. 

The accuracy of each detector module was determined, and it was found to be 

relatively high (80.00-96.67%). However, errors in detection were also found, but 

only in some data when compared with those in the manual count (mean error = 

39.09±24.18%). This may be due to certain factors that affected the accuracy of the 

detection system. The most probable factor may be that adult flies cannot completely 

interrupt both sets of infrared beams; thus, that signal and information would not be 

autonomously recorded by the detector and ultimately not appear in the data logger 

program. Accordingly, this detector module merits further investigations to improve 

its accuracy, such as using only one set of infrared beams or developing a computer 

program for detecting fly activity more accurately.   

Thirdly, the efficacy of wind speed on the behavioral response of flies to 

airborne olfactory stimuli inside the dual-choice flight tunnel was investigated. The 
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results demonstrated that the flies increasingly responded with the increment of wind 

speed level. The wind speed set at 0.5 m/s was considered as the optimal one for C.

megacephala in this dual-choice flight tunnel. 

To determine the behavioral responses of C. megacephala in the laboratory, 

two main procedures were performed in this study, those being the screening of odors 

from natural products in the rearing cage and evaluating efficient odors within the 

dual-choice flight tunnel. The screening of odors from natural products was 

determined by counting the C. megacephala that landed on each natural product in the 

rearing cage for a 5-min period. Of a total 72 natural products determined, 24 kinds 

could attract >50% of tested flies; and all of these products contained a high protein 

content. Thereafter, these 24 kinds of natural products were evaluated within the dual-

choice flight tunnel to verify the fly’s responses to them. They received correlated 

responses in that all of them attracted >50% of the tested flies, and the 1-day tainted 

pork viscera was revealed as the most attractive natural product with >90% of flies 

responding. With its potency being 1.578 times greater, this natural product was also 

more attractive to flies than the 1-day tainted beef liver, which was commonly used as 

bait for the blow fly species.

In conclusion, the results from this study suggested that the dual-choice flight 

tunnel may be utilized to evaluate the behavioral responses of flies toward olfactory 

stimuli in the laboratory. Data pertaining to the most attractive natural product would 

be useful information in developing an efficient bait that could be used to attract and 

control C. megacephala in the future.   



x

Chrysomya megacephala

 ( )

. .

. . .     

Chrysomya megacephala





xii

 (detector module), micro-controller  data logger program 

 detector module 

 38  pulse-width 

modulation  detector module 

 micro-controller  detector module 

data logger program  micro-controller 

 micro-controller 

 stimulus partition 

 stimulus partition  detector module 

 2  detector module 

 micro-controller  micro-controller 

 data logger program 

 detector module 

 (  80.00-96.67) 

 (  39.09 24.18)






