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ABSTRACT

The present study was conducted to know the effect of flesh age, trap colours, decomposition stage, temperature and relative
humidity on the visitation pattern of the flies of the families Calliphoridae and Sarcophagidae in the study area during Fall
Season, 2003. Five traps of different colours were used to collect the flies using rabbit flesh as bait. Blow fly data were mostly
concentrated on central three days of data collection. L. ampullacea, L. sinensis, L. illustris and L. indica proved to be very
important species numerically in comparison to the rest of the species. Some species like L. ampullacea were the regular
visitors. Flesh flies proved to be the early visitors. The population of most of the calliphorid flies had their population peaks
during the 2™ day of data collection while that of flesh flies was observed on the 1% day of data collection. Some fly species
were occasional visitors of the traps. Green colour was successful in attracting more number of flies compared to the rest of
the colours. Fresh stage of flesh decomposition was preferred by the flies in comparison to bloated stage in terms of number as
well as variety. A decrease of a few degrees in the environmental temperature resulted in the reduction of a large number of
visiting flies. The visitation pattern of flies did not follow a specific trend with respect to changes in the percent mean relative

humidity.
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INTRODUCTION

Blow flies (Diptera: Calliphoridae) include green
bottles, blue bottles, brown bottles and black bottles whereas
flesh flies (Diptera: Sarcophagidae) comprise sarcophagus
flies. Both families are collectively represented by nearly
1000 described species from all geographical regions
(Senior-White et al., 1940; Zumpt, 1965; Tenquist &
Wright, 1976; Spradbery, 1991). Blow flies cause myiasis in
human (James, 1947; Hall & Wall, 1994; Luisto &
Nuorteva, 1947; Laitinen et al., 1970) and in animals
(Botzler & Hurley, 1979; Zumpt, 1965; Liebisch et al. 1983;
Hall & Wall, 1994; Mashkei, 1990; Wetzel & Fischer,
1971; Brinkman, 1976; Watts, et al., 1976; Owens &
Titchener, 1997; Farkas, 1997), act as vectors of bacterial,
viral and rickettsial pathogens (Lindsay & Scudder, 1956).
Flesh flies act as predators (Schwendinger & Pape, 2000;
Pape & Arribas, 1999; Pape et al., 2000) and parasitoids
(Allen & Pape, 1996; Mckillup et al., 2000). Blow flies and
flesh flies are used to estimate the length of post-mortem
interval and provide evidence in criminal investigations
(Joyce, 1984; Greenberg, 1985; Chao, 1973; Erzinclioglu,
1983; Smith, 1986; Anderson 1997; Amendt et al., 2000;
Catts & Haskell, 1990). These flies also act as hosts for
different parasitoids (Holdaway & Evans, 1930; Roberts,
1933, 1935; Ullyett, 1943; Altson, 1920; Lindquist, 1932,
1940; Ullyett & Devries, 1941). Their use in maggot

therapy is of great importance too (Baer, 1931; Hewitt,
1932; Sherman et al., 1996; Sherman, 1997, 2000, 2001,
2002, 2003; Stoddard & Sherman, 1995).

Thus enormous importance of these flies inspired the
author to carry out some ecological studies. The main
objective of this endeavour was to determine the effect of
flesh age, stage of decomposition, trap colour, temperature
and percent relative humidity on the visitation pattern of
blow flies and flesh flies in the study area during the study
period.

MATERIALS AND METHODS

The present study aimed at knowing the effect of flesh
age, decomposition stage, trap colour, temperature and
relative humidity on visitation pattern of the green bottles,
blue bottles and flesh flies of Faisalabad District during Fall
Season, 2003. Five Blow fly-traps were set 11 feet high on
the roof of the building of the Post Graduate Department of
Zoology, GC University, Faisalabad. Inter trap distance was
2.52m. Grey, green, red, yellow and black coloured traps
were used for this research project. Five rabbits were killed
simultaneously with chloroform and used as baits. The
trapped flies were collected daily until the flies cease to visit
the traps. The collected flies were preserved in 75% alcohol.
Properly labeled vials were stored in the laboratory for
species analysis. The experiment was repeated during each
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month of the fall season. The collected flies were identified
to species level using keys provided by Smith (1986) and
Senior-White et al. (1940). Environmental data were
collected from nearby observatory.

RESULTS

Fig. 1 depicts that the data of Calliphorid flies were
mostly concentrated on central three days of data collection.
Lucilia ampullacea was represented by huge numbers
during the trap data collection period. L. ampullacea, L.
sinensis, L. illustris and L. indica proved to be very
important species numerically in comparison to the rest of
the species. L. ampullacea, L. sinensis and L. illustris were
the regular visitors of the rabbit flesh while L. indica

preferred 2™ day of data collection. L. papuensis, L.
porphyrina and Calliphora erythrocephala chooses the third
day of data collection for trap visits. L. andrewsi prepfered
the second and third day of data collection Sarcophaga
orientalis, S. serrata, S. josephi and S. walayari preferred
the first day of data collection for trap visits. The population
of most of the calliphorid flies had their population peaks
during the second day of data collection while that of
sarcophagous flies was observed on the 1% day of data
collection. L. papuensis, C. erythrocephala C. grahami, S.
josephi and S. walayari proved to be occasional visitors of
the traps.

Fig. 2 shows the cumulative visitation pattern of
various species of blow and flesh files during Fall Season,
2003. L. ampullacea, L. illustris, L. sinensis, L. indica,

Fig. 1. The effect of flesh age on the visitation pattern of blow flies and flesh flies during Fall Season, 2003
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Fig. 2. The effect of trap colour on the visitation pattern of blow flies and flesh flies during Fall Season, 2003
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Lucilia spp. and Sarcophaga spp. were present in all the
traps of different colours baited with rabbit flesh of different
ages during the study period. Green trap proved to be
favourite trap for L. ampullacea and L. illustris. While grey,
green and red traps were favourite of L. sinensis. L. indica
was noticed in great numbers in red trap. C. grahami only
appeared in grey trap in case of family Calliphoridae while
in case of family Sarcophagidae S. orientalis appeared in
great number in yellow trap only. S. josephi was represented
by single specimen in green trap.

Two stages of rabbit flesh decomposition were
recognized during the present study. These were fresh stage
and bloated stage. It appeared from Table | that flies of the
families Calliphoridae and Sarcophagidae mostly preferred
fresh stage of flesh decomposition. Lucilia andrewsi did not
seem to have any preference for either of the stages.
Manifold numerical supremacy was demonstrated by L.
ampullacea, L. illustris, L. sinensis and L. indica during the
present study in fresh stage compared to bloated stage. L.
papuensis, L. porphyrina, C. erythrocephala, C. grahami, S.
orientalis, S. serrata, S. josephi and S. walayari did not
visited the bloated stage of rabbit flesh at all.

Table 1l shows the effect of mean temperature and
mean percent relative humidity on the visitation pattern of
blow flies and flesh flies. A decrease of a few degrees in the
environmental temperature resulted in the reduction of a
large number of visiting flies. The number of blow flies and
flesh flies visiting the rabbit flesh did not follow a specific
pattern with respect to changes in the percent mean relative
humidity.

DISCUSSION

The data of Calliphorid flies were mostly concentrated
on the central three days of data collection. The reason
behind this seems to be that the kairomones emitted by
rabbit flesh spread slowly and with the passage of time more
and more flies visit the traps which correspond to the
increase of kairomone concentration. The kairomone
concentration also increases due to the activity of the larvae
of the blow flies and flesh flies as it is known that the
activity of the insects on their food greatly increases the
emission of Kairomones (Mattiacci et al., 1994; Du et al.,
1996; Soussi et al., 1998). Four species of the family
Sarcophagidae i.e. S. orientalis, S. serrata, S. josephi and S.
walayari visited the traps only on the 1% day of data
collection. It shows that these species are early visitor of the
decaying flesh. L. ampullacea, L. sinensis and L. illustris
were present in all the fly trapping data samples indicating
that these species are among the regular visitors of the
decaying rabbit flesh. This means that these species do not
respond to the qualitative change that might be occurring in
the emission of kairomones. When effect of flesh age was
observed on the basis of population of visiting flies. It was
found that L. ampullacea was very important species
numerically during the trap data collection period. This may

Table I. The effect of different decomposition stages of
rabbit flesh on the Visitation Pattern of blow flies and
flesh flies during Fall Season, 2003

Species Fresh Stage Bloated Stage  Total
Lucilia ampullacea 582 139 721
Lucilia illustris 154 28 182
Lucilia andrewsi 2 3 5
Lucilia sinensis 124 27 151
Lucilia papuensis 3 0 3
Lucilia porphyrina 17 0 17
Lucilia indica 84 1 85
Lucilia spp. 53 17 70
Calliphora erythrocephala 3 0 3
Calliphora grahami 1 0 1
Calliphora spp. 1 0 1
Sarcophaga orientalis 9 0 9
Sarcophaga serrata 5 0 5
Sarcophaga Josephi 1 0 1
Sarcophaga walayari 1 0 1
Sarcophaga spp. 52 4 56
Table Il. The effect of temperature and relative

humidity on the Visitation Pattern of blow flies and
flesh flies during Fall Season, 2003

Months Mean Mean Relative Blow Flies Flesh Flies
Temperature Humidity

September  30.27 °C 68.70 % 1043 16

October 25.68 °C 52.60 % 183 0

November 14.67 °C 67.90 % 69 0

be due to two reasons i) the population of L. ampullacea in
the study area may be very great or ii) L. ampullacea
perhaps very much like the decaying flesh. L. ampullacea,
L. sinensis and L. illustris were the most important species
numerically in comparison to the rest of species trapped. It
may be due to the abundance of these species in the study
area or their likeness for the decaying flesh. C. grahami was
captured on the 5" day of data collection in November
indicating that this species of the Calliphoridae family was
not prefer kairomones emitted at a latter stage of
decomposition of the rabbit flesh but these also love to visit
the traps in the cold climate. L. indica preferred the second
day of data collection. L. papuensis, L. porphyrina and C.
erythrocephala chooses the third day of collection. This
indicates the preference of these flies for different types of
kairomones emitted at different ages of the decaying rabbit
flesh. The population of the collected flies had their peaks
during second day of data collection. This indicates that the
number of visiting flies varies with the amount and
composition of the Kairomones emitted by rabbit flesh. It
also shows the highest response qualitatively and
quantitatively on the 2" compared to the rest of the days of
data collection. It was observed during the present study that
flies of the families Calliphoridae and Sarcophagidae
showed a visitation pattern with very low population size
during November, 2003. It may be due to the reduced
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activities of the flies in response to low temperature
prevailing in the environment where the traps were set.

During the present study five trap colours namely
grey, green, red, yellow and black were used to trap the
blow flies and flesh flies. The results of present
investigation indicate that the colour of the traps did not
elicited a profound effect on the visitation pattern of the flies
of the family Calliphoridae and Sarcophagidae. However,
green trap attracted more flies than any other coloured trap
followed by black, grey, red and yellow.

Fresh and bloated stages of the rabbit flesh with
reference to visitation pattern of the flies of the families
Calliphoridae and Sarcophagidae were also studied during
the present research project. These results showed that L.
papuensis, L. porphyrina, C. erythrocephala, C. grahami, S.
orientalis, S. serrata, S. josephi and S. walayari were
exclusive to the fresh stage of decomposition of rabbit flesh
with reference to visitation of these flies. The rest of the flies
namely L. ampullacea, L. illustris, L andrewri, L. sinensis
and L. indica did not show any discrimination between the
two stages of decay with reference to visitation pattern of
the blow flies and flesh flies. It was also observed during the
present study that the fresh stage proved to be more
important than the bloated stage in terms of the size of the
populations of flies of families Calliphoridae and
Sarcophagidae. It was also noticed that the fresh stage of
decay of rabbit flesh was also important in terms of variety
(species) of flies. This means that the kairomones emitted
during the fresh stage of decay of rabbit flesh are more
important in attracting a large number of flies belonging to
different species. When the flesh enter the blotted stage, the
flies perhaps do not like the kairomones emitted at this stage
as feeding and oviposition deterring kairomones are also
known (Anderson et al., 1995).

It was observed during present investigation that with
the decrease in the mean temperature a few degree, the
number of visiting flies of the families Calliphoridae and
Sarcophagidae also decreased sharply. The huge numbers of
blow flies and flesh flies were observed during September,
2003. During October, 2003 moderate number of visiting
flies was observed. The data of the blow flies and flesh flies
collected during November, 2003 portrayed a very low
number of visiting flies of the families Calliphoridae and
Sarcophagidae. It proves that the number of flies visiting the
traps decreases with the decrease in the mean temperature. It
was also observed during the present study period that the
mean percent relative humidity does not show a definite
pattern, therefore, it was assumed that mean percent relative
humidity did not have any appreciable effect on the number
of species or number of flies.

REFERENCES

Allen, G.R. and T. Pape, 1996. Description of female and biology of
Blaesoxipha ragg Pape (Diptera: Sarcophagidae), a parasitoid of
Sciarasaga quadrata Rentz (Orthoptera: Tettigoniidae) in Western
Australia. Australian J. Entomol., 35: 147-51

373

Altson, A.M., 1920. The life-history and habits of two parasites of blow
flies. Proc. Zool. Soc. London, 1920: 195-243

Amendt, J., R. Krettek, C. Niess, R. Zehner, and H. Bratzke, 2000. Forensic
entomology in Germany. Forensic Sci. Int., 113: 309-14

Anderson, G.S., 1997. The use of insects to determine time of decapitation:
a case study from British Columbia. J. Forensic Sci. 42: 947-50

Baer, W.S., 1931. The treatment of chronic osteomyelitis with maggots
(larvae of the blow fly). J. Bone and Joint Surgery, 13: 438

Botzler, R.G. and R.L. Hurley, 1979. Mixed myiasis of Lucilia illustris and
Paralucilia wheeleri (Diptera : Calliphoridae) in a racoon from
North Western California, USA. J. Med. Entomol., 16: 550

Brinkman, A., 1976. Blow fly myiasis in sheep in Norway. Norwegian J.
Zool. 24: 325-30

Chao, T.C., 1973. Homicides and suspected homicides in Singapore. Med.
Sci. Law, 13: 98-102

Du, YJ., G.M. Poppy, and W. Powell, 1996. Relative importance of
semiochemicals from the first and second trophic level in host
foraging behaviour of Aphidius ervi. J. Chem. Ecol., 22: 1591-605

Erzinclioulu, Y.Z., 1983. The application of entomology to forensic
medicine. Med. Sci. Law, 23: 57-63

Farkas, R., M.J.R. Hall, and F. Kelemen, 1997. Wound myiasis of sheep in
Hungary. Vet. Parasitol., 69: 133-44

Greenberg, B., 1985. Forensic Entomology: Case studies. Bull. Entomol.
Soc. Am,, 31: 25-8

Hewitt, F., 1932. Osteomyelitis; Development of the use of maggots in
treatment. Ann. J. Nursing, 32: 31-8

Holdaway, F.G. and A.C. Evans, 1930. Parasitism a stimulus to pupation:
Aysia manducator in relation to the host Lucilia sericata. Nature.
125: 598-9

Joyce, C., 1984. The detective from the laboratory. New Scientist, pp: 12-6

Laitinen, E., P. Nuorteva, and O.V. Rebnkonen, 1970. A case of wound
myiasis in man caused by Lucilia illustris. Ann. Entomol. Fenn. 36:
123

Leibisch, A., H. Froehner and D. Elger, 1983. Myiasis in sheep caused by L.
scricata—an approaching problem. Tierarztliche Umschau, 38: 747

Lindsay, D.R. and H.l. Scudder, 1956. Nonbiting flies and disease. Ann.
Rev. Entomol. 1: 32346

Luisto, M. and P. Nuorteva, 1978. Larvae of Lucilia illustris (Diptera:
Calliphoradae) in an injured human foot in Finland. Ann. Entomol.
Fenn., 44: 31-2

Mashkei, I.A., 1990. Lucilia myiasis among sheep in the wooded and steppe
zones of the Ukrane. Veterinariya Kiev., 65: 48-51

Mattacci. L., M. Dicke and M.A. Posthumus, 1994. Induction of parasitoid
attracting synomone in brussels sprouts plants by feeding of Pieris
brassicae larvae: role of mechanical damage and herbivore ilicitor. J.
Chem. Ecol., 20: 2229-47

Mckillup, S.C., R.V. Mckillup and T. Pape, 2000. Flies that are parasitoids
of a marine snail: the larviposition behaviour and life cycles of
Sarcophaga megafilosia and Sarcophaga meiofilosia. Hydrobiology,
439: 141-9

Owen, M.S. and R.N. Titchener, 1997. Blow fly species composition in
sheep myiasis in Scotland. Medical and Veterinary Entomology. 22:
253-6

Roberts, R.A., 1933. The biology of Brachymeria fonscolombei (Dufour), a
hymenopterous parasite of blow fly larvae. U.S. Dept. Agric. Tech.
Bull., 365: 22p

Roberts, R.A., 1935. Some North American parasites of blow flies. J. Agric.
Res., 50: 479-94

Schwendinger, P.J. and T. Pape, 2000. Metopia sinensis (Diptera:
Sarcophagidae), an unusual predator of Liphistius (Araneae:
Mesothelae) in Northern Thailand. J. Arachnol., 28: 353-6

Senior-White, R.A., D. Aubertin, and J. Smart, 1940. Diptera. Family
Calliphoridae. In: R.B.S. Sewell, (Ed.), The Fauna of British India
including the remainder of the Oriental Region, 6: 1-288

Sherman, R.A. and F.A. Wyle, 1996. Low cost, low maintenance reading of
maggot in hospitals, clinics and schools. J. American Soc. Trop.
Med. Hyg., 54: 38-41

Sherman, R.A., 1997. A new dressing design for use with maggot therapy.
Plastic and Reconstructive Surgery. 100: 451-6



SHAH AND SAKHAWAT / Int. J. Agri. Biol., Vol. 6, No. 2, 2004

Sherman, R.A., 2000. Maggot therapy: The last five years. Bull. European
Tissue Repair Soc., 7: 97-8

Sherman, R.A., 2001. Maggot therapy for foot and leg wounds. Int. J.
Lower Extremity Wounds, 1: 135-42

Sherman, R.A., 2002. Maggot vs conservative debridement therapy for the
treatment of pressure ulcers. Wounds Repair and Regeneration, 10:
208-14

Sherman, R.A., 2003. Cohort study of Maggot therapy for treating diabetic
foot ulcers. Diabetes Care, 26: 446-51

Smith, K.V.G., 1986. A Manual of Forensic Entomology, p. 205. British
Museum of Natural History and Cornell University Press, Ithaca,
New York

Soussi, R., J.P. Nenon, and B. Ru, 1998. Olfactory responses of the
parasitoid Apoanagyrus lopes to odour of plants, mealybugs and
plant-mealybugs complex. J. Chem. Ecol., 24: 3748

Spradbery, J.P., 1991. A Manual for the Diagnosis of Screw—worm fly.
Canberra: CSIRO Division of Entomology

374

Stoddard, S.R., R.A. Sherman, B.E. Mason, D.J. Pelsang, 1995. Maggot
debridement therapy-an alternative treatment for non-healing ulcers.
J. American Pediatric Medical Assoc., 85: 218-21

Tenquist, J.D. and D.F. Wright, 1976. The distribution, prevalence and
economic importance of blow fly strike in sheep. N Z.J. Exp. Agric.,
4:291-5

Ullyett, G.C. and A.H. DeVries, 1941. Bembix wasps as enemies of sheep
blow flies. Farming South Africa, 16: 19-20

Ullyett, G.C., 1943. Some aspects of parasitism in field papulation of
Plutella maculipennis Curt. J. Ent. Soc. South Africa, 6: 65-80

Watts, J.E., M.J. Muller, A.L. Dyce and K.R. Norris, 1976. The species of
flies reared from struck sheep in Australia. Australian Vet. J., 52:
488-9

Zumpt, F., 1965. Myiasis in Man and Animals in the Old World.
Butterworths, London

(Received 13 January 2004; Accepted 26 February 2004)



