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Attractants to the blowfly, Chrysomya chloropyga, in the enviroment were used to studybait preference of  the fly in 
the laboratory. The attractants included sheep dung, decayed liver, poultry dung, fresh liver and mixture of  
ground rice and fish paste. C. chloropyga were reared on a mixture of  ground rice and fish, and sugar in the 
laboratory. The flies were separated into sexes at emergence. The male and female flies were divided into batches 
each. A batch of  male flies and a batch of  female flies were separately maintained on liver and sugar while 
another batch of  male flies and a batch of  female flies were also maintained on sugar only. Olfactory response to 
the various attractants was thereafter determined using eight-day old flies. Female maintained on only sugar and 
those maintained on sugar and liver responded faster to fresh and decayed liver and poultry dung than males 
similarly maintained. Females on sugar only responded faster to fresh and decayed liver and poultry dung than 
females maintained on sugar and liver. There was no significant difference in the males similarly maintained, to 
fresh and decayed liver and poultry dung. Previous exposure to either sugar only or to liver and sugar influenced 
the response of  the females to the odour sources.
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INTRODUCTION
Olfaction in insects can be defined as chemo-
stimulation by odours, in a very low concentration 
(Gillott, 1991). Olfaction is a very important 
phenomenon in insects which helps them in 
locating their food and hosts. Studies of  olfactory 
response of  Glossina fuscipes fuscipes confirmed that 
host selection behaviour involve an olfactory 
signal from the odour source (Gouteux et al., 
1995). Studies of  blowfly, Lucilia sericata, indicated 
that the strength of  response to visual cue is weak 
in relation to smell (Wall and Smith, 1996), which is 
attained by the antennal receptors (DeVaney et al. 
1870). Archer and Elgar (2003) reported that more 
flies attended carcassed early than late in decay, 
particularly the gravid females but Gill-King 
(1997) expained that flies are attracted to carrion 
because certain compounds are released with the 
breakdown of  protein. Spivak et al. (1990) 
observed that flies will approach a drop of  rotten 
squid up wind, then land close to the source, 
before making the final journey on foot. Hall 
(1995) observed that odour location is very precise 
in blowflies enabling them to locate bodies 
through air vents in the walls of  buildings. Odours 
from decomposing cadaver in a shallow burial sites 
was easily detected by the blowflies and 
Kondriguez and Bass (1985) concluded that odour 
was more important than visual cues in attracting 

flies. Schoonhoven (1968) reported that olfaction 
more commonly function over short distance in 
host selection and odour from bacterial 
decomposition are effective in inducing probing 
and orientation behaviour at short distances ( 
Morris et al.,1997)

Blowflies detect carcasses primarily by odour, but 
the attractiveness varies with the degree of  
decomposition of  the carcasses (Nuorteva, 1977). 
Dead animal tissues are attractive to a number of  
insects and other vertebrates (Smith, 1986).It has 
been reported that blowflies are the first to 
colonize corpses and can be attracted over great 
distances (Macleod and Donelly, 1963). Some 
species of  flies, such as L. illustris, prefer fresh pig 
carrion while Calliphora vicinia prefer decomposed 
remains to fresh (Erzinçliouðlu, 1996). Chrysomya 
putoria, a closely related species of  C. chloropyga, is 
attracted in large numbers to raw meat and fish 
(Lindsayet al., 2012). Strangways-Dixon (1960) 
reported that the female blowfly, Calliphora 
erythrocaphala, selected protein in quantities which 
varied with different phases of  reproductive cycle. 
The objective of  this investigation was to 
determine response by C. chloropyga, a blowfly 
ubiquitous in Nigeria, to various diets,thereby 
ascertaining the most prefered diet for its 
development and control.
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MATERIALS AND METHODS
Collection and Rearing of  Insect
Adult male and female blowfly Chrysomya chloropyga 
were collected from the refuse dumpin Obafemi 
Awolowo University, Ile-Ife, Nigeria (7°28'N, 
4°34'E). The flies were reared in cages 
(40x40x40cm) using a mixture of  ground rice and 
fish paste and sugar (Anantiko et al., 1982). Newly 
emerged adult flies were separated into males and 
females. Males and females were further divided 
into two batches each. A batch of  male and a batch 
of  female were separately maintained on liver and 
sugar. The other batches of  males and females 
were separately maintained on sugar only. The 
batches of  males and females from the two 
feeding regimes, at eight days of  age, were then 
separately used for the experiments to determine 
their response to sheep dung, decayed liver, fresh 
liver, poultry dung and mixture ground rice and 
fish paste.

Determination of  Response Time

Fig. 1 shows the set up of  the apparatus which was 
used for the study of  response of  the flies to the 
odour sources. The apparatus, which was designed 
in the laboratory, consists of  two plastic cylindrical 
cages A and B (4cm high and 7cm diameter) sealed 
at both ends. Cage A was covered with cloth net 
while cage B were sealed with transparent 
cellophane materials ensuring an air-tight 
condition. The two cages were connected by a 
transparent glass tube (30cm long, 3cm diameter). 
In the experiment, a male or female fly was put A 
while bait was put in cage B. An air-tight condition 
was ensured so that the odour from the attractant 
was directed from cage B through the transparent 
glass tube to the fly in cage A. A stop clock was 
immediately started. The time (in seconds)taken 
for the fly to reach the other cage containing an 
attractant was recorded. All experiments were 
carried out in triplicates.

Statistical Methods
The data collected were subjected to statistical 
analyses using SPSS Version 16.0. Mean response 
time was calculated for each fly in triplicate. The 
means of  the response times of  the flies to the 
attractants were compared using graphical 
analyses, and the differences between the response 
times were determined by Analysis of  
Variance(ANOVA) test.

RESULTS
Experiment 1. Response of  Male and Female 
Flies Maintained on Sugar Only
Fig. 2 shows the response time of  males and 
females maintained on sugar only. There was 

significant difference in the responses to all the 
attractants in the males and females  maintained 
on sugar only (F = 1.727, df  = 117, p < 0.05). 
Females responded significantly faster than males 
to decayed liver and poultry waste but no 
significant difference in the response time in males 
and females to sheep dung, fresh liver and mixture 
of  rice and fish. There was significant difference in 
the response time to decayed liver and poultry 
dung in male and female flies maintained on sugar 
only. Female flies maintained on sugar only 
responded faster to decayed liver, poultry dung 
and fresh liver than the male flies maintained on 
sugar only (Fig. 2).

Fig.1. Apparatus for Olfactory Response

Muse and Obembe: Olfactory Response of  the Blowfly
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Fig.   2. Response Time of  Males and Females Maintained on Sugar Only

Experiment 2. Response of  Males and 
Females Maintained on Sugar and Liver.
There was no significant difference in the 
responses to all the attractants in males and 

females maintained on sugar and liver (F = 1.328, 
df  = 119, p = 0.05). However, females responded 
faster than males to all attractants except in sheep 
dung (Fig. 3).

Fig.  3.  Response Time of  Males and Females Maintained on Sugar and Liver

Muse and Obembe: Olfactory Response of  the Blowfly
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Experiment 3. Comparison of  Responses 
between Females Maintained on Sugar Only 
and Females Maintained on Sugar and Liver.
There was significant difference in the responses 
of  the females maintained on sugar only and  

females  maintained on sugar and liver (F = 1.366, 
df  = 104, p < 0.05). Females maintained on sugar 
only responded significantly faster to decayed 
liver, poultry dung and fresh liver  than females 
maintained on sugar and liver(Fig.4).

Fig.  4.  Response Time of  Females Maintained on Sugar and Females Maintained on Sugar and 
Liver

Experiment 4. Comparison of  Responses 
between Males Maintained on Sugar Only and 
Males Maintained on Sugar and Liver.
Comparison of  responses between males 

maintained on sugar only and males maintained on 
sugar and liver (Fig. 5) shows the absence of   
significant difference in their  responses (F = 
1.299, df  = 121, p > 0.05). 

Muse and Obembe: Olfactory Response of  the Blowfly
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Fig. 5 Response Time of  Males Maintained on Sugar and Males Maintained on Sugar and Liver

DISCUSSION
Odours emanating from fresh liver, decayed liver 
and mixture of  rice and fish, sheep dung and 
poultry dung influence the response of  the flies. 
Female flies maintained on sugar only showed 
preference for fresh and decayed liver and poultry 
dung mainly because of  the absence of  previous 
exposure of  the females to proteinous diet. Males 
have preference for sugar, hence, their weak 
responses to sudden exposure to the different 
types of  odours used as attractants. Leila et al. 
(2003) has reported that females are more 
attracted and numerous on carrion and in traps 
than males as earlier demonstrated by Macleod 
and Dnnelly. (1957) and Nuorteva (1959a and b). 
Unlike the male's weak response to the attractants 
because of  previous exposure to sugar, the 
previous exposure of  females to liver did not deter 
them from responding to the attractants faster 
than males.

Female seem to constantly reach out for 
oviposition sites (Smith, 1986) and protein source 
for ovarian development (Timothy et al., 2010) sice 
thte process of  yolk accumulation in insect 

oocytes requires nutritional protein intake in many 
insect groups, including blowflies such as Lucilia 
seracata (Rasso et al., 1954., Stoffolano, 1974). The 
response time of  male maintained on sugar only to 
sheep dung, decayed liver, poultry dung, fresh liver 
and mixture of  ground rice and fish was higher 
than the response time of  females to decayed and 
fresh liver and poultry dung. This demonstrated 
the importance of  proteinous attractants to the 
females. Fresh and decomposed liver have been 
found to be suitable sources of  vitellogenic 
protein for ovarian development in a related 
species, Licilia sericata (Timothy et al., 2010. The 
response of  male maintained on sugar only was 
not significantly different from the response of  
males maintained on sugar and liver, indicating 
that the highly proteinous attractants is not a 
priority for males since males even responded 
weakly to decayed liver, mixture of  ground rice 
paste and poultry waste necessary for ovarian 
development in females. Previous exposure to 
protein diet greatly influence the behavior of  flies 
to odours as demonstrated by the significant 
difference in the response of  females maintained 
on sugar and liver. Ashworth and Wall (1995) 

Muse and Obembe: Olfactory Response of  the Blowfly



658

reported that previous exposure of  Lucilia seracata 
to protein affects its activities and locomotor 
responses to liver odour because protein fed 
females exhibited lower lever of  spontaneous 
activity than protein deprived individuals. Among 
the five odour sources used, it is shown that 
females responded significantly to fresh liver, 
decayed liver and poultry wastes than sheep dung 
and mixtures of  ground rice and fish. Females 
prefer liver as diet to a mixture of  ground rice and 
fish and also prefer poultry wastes to sheep dung. 
Female C. chloropyga responded faster to protein 
sources than the males. Therefore, response to 
odour sources is dependent on sex and exposure 
to previous diet. The strong preference for fresh 
and decayed liver indicates their importance for 
feeding, ovarian development and oviposition by 
the blowfly and this is consistent with Huntington 
and Higley (2010) who reported that fresh and 
decomposed flesh remain a suitable protein 
source for carrion-feeding blowflies. Fresh and 
decomposed liver are therefore good candidates 
for the mass trapping of  the C. chloropyga which can 
progressively reduce the blowfly population in a 
Field-designed experiment as reported for 
Chrysomya species (Spradberry, 1979) and Lucilia 
sericata Hayes et al. (1999). The use of  baits is a 
possible technique for controlling myiasis flies 
because it can disrupt orientation and therefore 
cause the flies to miss the oviposition sites (Anon, 
1997). In conclusion, fresh and decomposed liver 
can be used to distrupt the short distance 
orientation response of  the blowfly Chrysomya 
chloropyga.

REFERENCES
Archer, M. S. andM. A. Elgar. 2003. Effects of  

decomposition on carcass attendance in a 
guild of  carrion-breeding flies. Medicaland 
Veterinary Entomology 17: 263-271.

Anantiko, L., Bandtsing, C. and Ketavanm, C. 
1982. Joint FAO/IAEA information 
circular on radiation techniques and their 
application to insect pest. 30:9 abstract 4.

Anon. 1997. Farmers and Scientists tackle Aussie 
blowfly. Ag. Research Science 13:10.

Ashworth, J. R. and Wall, R. 1995. Effects of  
ovarian development and protein 
deprivation on the activity and locomotor 
responses of  the blowfly, Lucilia sericata, to 
liver odour. Physiological Entomology20: 

281–285.
DeVaney, J. A., Eddy, J.W., Handke, B. D. and 

Lopez, E. 1970. Olfactory responses of  
thte adult screwworm after removal of  the 
antennae, mouthparts, tarsi and legs. 
Journal of  Economic Entomology 63: 1819-
1819.

Erzinçliouðlu Y. Z. 1996. Naturalist Handbook 
23. The Richmond Publishing Co. Ltd., 
71p.

Gillott, C. 1991. Entomology. 3rd Ed. Plenum Press, 
New York. p. 342-346.

Gill-King, H. 1997. Chemical and Ultrastructural 
aspects of  decomposition, pp. 93-108. In 
W. D. Haglung and M. H. Sorg (eds), 
Forensic Taphonomy: the Post Mortem Fate of  
Human Remains. CRC Press, Boca 
Raton,FL.

Gouteux, J. P., Blank, F., Cuisance, C., D. znd 
Guinza, K.A. 1995. Trail of  olfactory 
attraction to enhance trap catch of  
Glossina fuscipes (Diptera: Glossinidae) in 
Central African Republic. Journal of. 
Entomology 98:1654.

Hall M. J. R. 1995. Trapping the flies that cause 
myiasis: their responses to host stimuli. 
Annals of  Tropical Medicine and Parasitology 
89: 33-357.

Hayes, E. J., Wall, R. and Smith, K. E. 1999. 
Mortality rate, reproductive output and 
trap response bias in populations of  the 
blowfly, Lucilia sericata. Ecological Entomology 
24, 300-307.

Huntington, T. E. and L. G. Higley, L. G. 2010. 
Decomposed Flesh as a Vitellogenic 
Protein Source for the Forensically 
Important Lucilia sericata (Diptera: 
Calliphoridae). Journal of  Medical 
Entomology 47(3): 482-486.

Kondrguez, W. C. and Bass, W. M. 1985. 
Decomposition of  buried bodies and 
methods that may aid in their location. 
Journal Forensic Science 3: 836-852.

Leila, V. A., Jerome, P., Daniel, Cand Claude, W. 
2003. Activities and Behaviour of  
blowflies on pig liver baits in spring. 
Mitteilungen der schweizerischen entomologischen 
gesellschaft bulletin de la societe entomologique 
suisse 76: 201 – 206.

Lindsay S. W., Lindsay T. C., Duprez J., Hall M. J. 
R., Kwambana B. A., Jawara M., 

Muse and Obembe: Olfactory Response of  the Blowfly



659

Ikumapayi U. N., Neneh S., Wyatt N., 
D'Alessandro U., Pinder M., Antonio M. 
2012. Chrysomya putoria, a putative vector 
of  diarrheal diseases. PLOS Neglected 
Tropical Diseases 6(11):1895.

Macloed, J and Donnelly, J. 1957. Some ecological 
relationhips of  natural populations of  
calliphorine blowflies. Journal of  Animal 
Ecology 6: 135 - 170.

Macloed, J and Donnelly, J. 1963. Dispersal and 
interspersal of  blowfly populations. 
Journal of  Animal Ecology 31: 1-32.

Morris, M. C., Joyce, M. Heath, A. C. G., Rabel, B. 
and De Lisle, G. 1997. The response of  
Lucilia cuprina (Diptera: Calliphoridae) to 
odours from bacterial cultures, sheep and 
offal. Medical and Veterinary Entomology 11: 
58-64.

Nuorteva, P. 1959a. Studies on significance of  flies 
in the transmission of  poliomyelitis. IV. 
The composition of  the blowfly fauna in 
different parts of  Finland during 1958. 
Annals Entomology Fennici 5: 137 – 162.

Nuorteva, P. 1959b. Studies on significance of  flies 
in the transmission of  poliomyelitis. III. 
The composition of  the blowfly fauna in 
different parts of  Finland during 1958. 
Annals Entomology Fennici 5: 121 – 136.

Nuorteva P. 1977. Sarcosaprophagous insects as forensic 
indicators. A study in Trauma and environmnetal 
Hazards. Vol.II. Physical Trauma. W. B. 
Saunders Company, Philadephia. p. 
1072–1095.

Rasso, S.C. and G. Fraenkel. 1954. The food 
requirements of  the adult female blowfly, 
Phormia regina (Meigen), in relation to 
o v a r i a n  d e v e l o p m e n t .  A n n a l s  
EntomologicalSocietyof   America 47: 636-644.

Schoonhoven, L. 1968. Chemosensory bases of  
most plant selection. Annual Review of  

Entomology 13: 115-131
Smith, K.G.V. 1986. A Manual of  Forensic 

Entomology. Cornell University Press, 
London.

Spivak, M., Conlou, D. and Bell, W. J. 1990.Wind-
guided landing and searching in fleshflies 
and blowflies exploiting  a resource patch 
(Diptera: Sarcophagidae, Calliphoridae). 
Annals of  Entomological Society of  America 84: 
447-452.

Spradberry, J. P. 1979. The reproductive status of  
C h r y s o m y a  s p e c i e s  ( D i p t e r a :  
Calliphoridae) attracted to liver-baited 
blowfly traps in Papua New Guinea. 
Journal of  the Australian Entomological Society 
18, 57-61.

Stoffolano, J. G., Jr. 1974. Influence of  diapause 
and diet on the development of  the 
gonads and accessory reproductive glands 
of  the black blowfly, Phormia regina 
(Meigen). Canadian Journal of  Zoology 52: 
981-988.

Strangways-Dixon, J. 1960. The relatiotioship 
between nutrition, hormones and 
reproduction in blowfly, Calliphora 
erythrocaphala (Meig.) I. Selective feeding in 
relation to the reproductive cycle, the 
corpus allatum volume and fertilization. 
Journal Experimental Biology 38: 225-235.

Timothy, E.H. and Leon, G.H. 2010. 
Decomposed flesh as a vitellogenic 
protein source for the forensically 
important Lucilia sericata (Diptera: 
Calliphoridae). Journal of  Medical 
Entomology 47(3): 482-486.

Wall, R. and Smith, K.E. 1996. Colour 
discrimination by the sheep blowfly, 
Lucilia sericata, Medical and  Veterinary 
Entomology 10: 235-40.

Muse and Obembe: Olfactory Response of  the Blowfly


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

