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INTRODUCTION

Blowflies of the genera Chrysomya (Diptera: Calliphoridae) are of considerable medical and economical
importance, since they are known as myiasis producing agents in animals and humans; and they can be used to
determine the post mortem interval (Gomeset al., 2003, 2005, 2006, 2009; Suri Babu et al. 2013).

The development stage of insect species helps forensic specialist to determine time since death (Byrd and

Castner, 2001; Sam, 2006). Recovered insects from human cadavers, mostly blowfly and flesh flies larvae, can
provide information on the conditions experienced by a body following death (Donovan et al., 2006).

To determine time since death, considerations of the critical factors affecting the rate of decomposition are
important. These factors include location of the body, temperature, general climate, time of year, insect activity,
animal activity in the area, and the amount of rainfall (Nafte, 2000). Temperature is the most important factor
affecting developmental rate (MyskowiakandDoums,2002). Temperature and access to the cadaver are two important
factors affecting insect succession and temperatures generally reduce the developmental period of Diptera
(Campobasso et al., 2001).

Materials and Methods

C. rufifacies larvae were collected from dead Asian palm civet (Paradoxurus hermaphroditus), at botanical
garden of Dr. Babasaheb Ambedkar Marathwada University campus, Aurangabad, (M.S)-India and reared in the
laboratory in the rearing box by feeding daily on fresh liver of buffalo and water sweetened with honey.
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Morphological identification was done in the laboratory using the identification keys (Maurice, 1971; Kitchin and
Voeten, 1977; Queiroz, 1997; Spradbery, 2002; Sukontason et al., 2003, 2004, 2005, 2006, 2007, 2008; Kamal et al.,
2008; Carvalho and Patiu, 2008).

About 80 eggs were collected inindifferent seasons(rainy, summer and winter)with the help of fine brush
and 40 eggs each were reared at the laboratory conditionand the duration of different developmental stages and their
morphological parameters (length, width and weight)were determined. The temperature and the humidity were
recorded by Hygro-thermometer clock OPTILAB Model THC-20.

Observation and results

Chrysomya rufifacies, one of the blowflies known as hairy maggot blowfly, adult has face and cheeks with
dense silvery hairs, anterior spiracle of the adult is open and proepisternal seta (stigmatic bristle) present, The larvae
have tubercles hence called hairy maggot, these tubercles along the body segment are knobs encircling mostly half
of lower surface, spines are round-knob turned spirally three times around the base of each tubercle; absence of
hairy like structure at the base of tubercles in the caudal region; anterior spiracles always with10 papillae and very
rear 9 papillae.

Life cycle duration of C.rufifacies in rainy season was completed in 275 + 2.27 hrs (11.46 + 0.45
days)(Table.1) when the maximum temperature was 30.1°C and the minimum temperature was 26.2°C, but in
summer season when the maximum temperature was 37.2°C and the minimum temperature 30.1°C, the life cycle
was completed in 241+ 2.17 hrs (10.04 + 0.12 days) (Table. 2)while in winter season cycle was completed in 318 +
2.45hrs (13.25 + 0.25 days) when themaximum and minimum temperatures were 26.4°C and 18.2°C respectively
(Table. 3).

Size of the different developmental stages varied from season to season; in summer season, the size of
different stages was smaller than same stage in rainy season and bigger than the same stage in winter season.
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Table: 1) Duration of different life cycle stages of Chrysomya rufifacies in rainy season

Temperature (°C) Humidity (%)
Hours De;ﬂ;é)ed Length  (mm) Width (mm) Weight  (mg)
Max. Min. Average Max. Min. Average

20 Eggs 1.5+0.08 0.4 £0.07 0.32 £0.06 30.1 27.3 28.7 68 44 56
44 1st Instar 54+011 22+025 10.6 £ 0.12 30.1 27.2 28.7 68 42 55
77 2nd Instar 9.5+0.15 3+0.02 29.2+0.10 30.1 27.2 28.7 67 43 55
109 3rd Instar 13.2+£0.26 3.7+£0.35 57.4£0.37 29.6 274 28.5 67 41 54
155 Prepupae 11.6 £0.14 45+0.13 48.4 + 0.08 29.2 26.2 21.7 66 38 52
275 Pupae 9.3+0.36 4.2+0.29 41.5+0.19 29.2 26.5 27.9 68 42 55

Adult 9+0.27 4+0.17 36.3+0.22 28.7 26.5 27.6 65 37 51

+) Indicate SD of five values
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Table: 2) Duration of different life cycle stages of Chrysomya rufifacies in summerseason

Temperature (°C) Humidity (%)
Hours Developed stage | Length (mm) Width (mm) Weight  (mg)
Max. Min. Average Max. Min. Average

17 Eggs 1.43+£0.06 0.4 +£0.02 0.28 +0.04 33.1 30.8 32.0 35 19 27
37 1st Instar 48+0.16 1.8+0.17 95+0.11 331 30.8 32.0 27 17 22
59 2nd Instar 8.310.19 27+0.21 28.2+0.14 34.2 30.1 32.2 25 19 22
89 3rd Instar 11.6 +£0.22 3.2+0.05 495 +0.27 36.5 31.8 34.2 24 18 21
123 Prepupae 9.5+021 45+0.14 45.1 +0.02 37.2 34.1 35.7 22 18 20
241 Pupae 9+0.26 4+0.22 37.3£0.15 36.5 34.1 35.3 22 18 20

Adult 8.7+0.10 3.8+0.33 29.6+0.21 374 33.2 35.3 27 17 22

+) Indicate SD of five values
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Table: 3) Duration of different life cycle stages of Chrysomya rufifacies in winter season

Temperature (°C) Humidity (%)
Hours Developed stage | Length (mm) Width  (mm) Weight  (mg)
Max. Min. Average Max. Min. Average

26 Eggs 1.42 £0.02 0.4 +£0.05 0.22 £0.01 26.4 22.1 24.3 32 26 29
54 1st Instar 45+0.13 1.4+0.16 8.2+0.13 24.6 20.2 22.4 32 26 29
86 2nd Instar 7.2+021 1.8+0.12 243+0.22 24.2 21.4 22.8 30 24 27
126 3rd Instar 9.5+ 0.07 25+0.26 46.7 £ 0.16 22.5 19.6 21.1 27 23 25
178 Prepupae 8.4+021 4.4+0.22 37.2+0.21 22.2 18.7 20.5 25 21 23
318 Pupae 8+0.32 4+0.19 32.4+0.34 21.5 18.6 20.1 25 21 23

Adult 8.1+0.24 3.7+0.28 25.1+0.03 214 18.2 19.8 24 10 17

1) Indicate SD of five values
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Discussion

Chrysomya rufifacies is a species of medical and economic importance (Sukontason et al. 2008) and

playing an important role in solving the forensic cases (Smith, 1986; Suri Babu et al. 2013). This blow fly is one of
the first colonizer of the corpse.
Higher temperatures generally prop up egg hatching and accelerate maturation of larvae which can double their size
in few hours. If the Calliphoridae larvae have reached maximum length at the peak of feeding, they tend to decline
progressively and about 75% of the Calliphorid pre-adult cycle may be spent in post feeding and pupation
(Greenberg, 1919; Campobasso et al., 2001)

The morphological parameter of different stages differs from season to season. Larvae were healthy and
bigger in size in rainy season but in summer season life cycle duration was short and the size of different stages was
small while in winter season the life cycle duration was longer than rainy season but the size in winter season also
smaller than the size in rainy season.

Study on the effect of temperature on the different developmental stage of Chrysomya
megacephala(Fabricius, 1794) and life cycle duration in rainy season and low constant temperature 10 °C reported
that in rainy season life cycle duration completed in 11.04 £ 0.08 days when the maximum and minimum
temperature were 29°C and 26°C respectively. But in low constant temperature 10 °C life cycle was completed in
25.38 £ 0.16 days (AbdAlgalil and Zambare, 2015), they reportedimpact of temperature on the morphological
parameters in rainy season and low constant temperature.

Effect of fluctuation of temperature on development of Calliphorid flies Protophormia terraenovae was
reported at 4-28°C and 9-23°C to their mean constant temperature, 16°C and, found that generally development at
the greater fluctuation was fast and at the constant temperature was slow. The effect of summation rate is suspected
to have caused this difference in development rate because fluctuations above the mean enhance the rate
comparatively more than temperatures below the meancan lower the rate (Warren and Anderson, 2013).

For forensic investigations, entomological evidences found in criminal scenearound the corpse are collected
and preserved according to medico-legal standardprocedures (Haskellet al., 1997).Alsomicroclimatic temperatures
obtainable in the maggot’s immediate environment at criminal site is established and linked retrospectively with the
air temperature records. Assuming an average constant temperature, as is the case with corpses found indoors,
maggots or pupae which recovered from the scene are stored at a constant temperaturetill they pupate or the first
adults emerge out. Then their age can be used for PMI determination (Grassbergeand Reiter, 2002).

Conclusion

In this study the effect of temperature on the life cycle of Chrysomya rufifacies in different season indicate
that life cycle duration in rainy season was completed in 11.46 + 0.45 days but in summer season was 10.04 + 0.12
days while in winter season was completed in 13.25 £ 0.25 days. The high temperature accelerated the development
in summer and delayed the development in winter season by about 3 days. Larvae were healthy and bigger in size in
rainy season and small in summer season, while in winter season larvae were smaller than summer and rainy season.

Temperature plays an important role in period of life cycle stages and hence correct temperature changes
should be considered for PMI determination after the life cycle stages of C.rufifacies are collected from corpse.

References

Abd Algalil, F.M. and Zambare S.P. (2015): Effects of Temperature on the Development of Calliphorid fly of
forensic importance Chrysomya megacephala (Fabricius, 1794). Indian Journal of Applied Research, 5: 767-
769.

Byrd, J.H. and Castner, J.L. (2000): Entomological Evidence: Utility of Arthropods in Legal Investigations. CRC
Press, Boca Raton

Campobasso, C.P., Di Vella G.and Introna, F. (2001): Factors affecting decomposition and Diptera colonization.
Forensic Sci. Int. 120: 18-27.

Carvalho, C.J.B. and Mello-Patiu, C.A. (2008): Key to the Adults of the Most Common Forensic Species of Diptera
in South America. Rev. Bras. Entomol. 52: 390-406.

Donovan, S.E., Hall, MJ.R., Turner, B.D. and Moncrieff, C.B. (2006): Larval growth rates of the
blowfly, Calliphora vicina, over a range of temperatures. Medical and Veterinary Entomology, 20: 106-114.

Gomes, L., Augusto, W., Godoy, C. and Zuben, C.V. (2006): A review of post feeding larval dispersal in blowflies:
implications for forensic entomology. Naturwissenschaften. 93: 207-215.

Gomes, L., Gomes, G. and Desu6, I.C. (2009): A preliminary study of insect fauna on pig carcasses located in
sugarcane in winter in southeastern Brazil. Medical and Veterinary Entomology.23: 155-159

1102



ISSN 2320-5407 International Journal of Advanced Research (2015), Volume 3, Issue 3, 1099-1103

Gomes, L., Sanches M.R. and Von Zuben, C.J. (2005): Dispersal and burial behavior in larvae of Chrysomya
megacephala and Chrysomya albiceps (Diptera, Calliphoridae).J Insect Behav. 18(2):281-292

Gomes, L., Von Zuben, CJ. and Sanches, M.R. (2003): Estudo da dispersdo larval radial pos-
alimentarem Chrysomya megacephala (F.) (Diptera: Calliphoridae). Rev Bras Entomol 47:229-234

Grassberger, M. and Reiter, C. (2002): Effect of temperature on development of the forensically important holarctic
blow fly Protophormia terraenovae (Robineau-Desvoidy) (Diptera: Calliphoridae) Forensic Science
International.128: 177-182

Greenberg, B. (1991): Flies as forensic indicators. J. Med. Entomol. 28: 565-577.

Haskell, N.H., Hall, R.D., Cervenka, V.J. and Clark, M.A. (1997): On the body: Insects’ life stage presence and their
postmortem artifacts, in Forensic Taphonomy: The Postmortem Fate of Human Remains, W.H. Haglund, and
M.H. Sorg, Eds., CRC Press, Boca Raton, FL, PP. 415-448

Kamal, R.M.Z.R., Mohamed, A.M., John, J., Ahmad, F.M.S., Wan, O.A. and Baharudin, O. (2008): Descriptions of
the larval instars of Chrysomya rufifacies (Macquart) (Diptera: Calliphoridae), a species of forensic importance
in Malaysia. Jurnal Sains Kesihatan Malaysia 2: 35-41.

Kitchin, R.L. and Voeten, R. (1977): The larvae of Chrysomya incisuralis and Chrysomya (eucompsomyia)
semimetallica (diptera: calliphoridae) j. Aitst. ent. Soc. 16: 185-190.

Maurice, T. J. (1971): Genus Chrysomya in New Guinea (Diptera: Calliphoridae) Pacific Insects 13 2: 361-369.

Myskowiak, J.B. and Doums, C. (2002): Effects of refrigeration on the biometry and development of Protophormia
terraenovae (Robineau-Desvoidy) (Diptera: Calliphoridae) and its consequences in estimating the post-mortem
interval in forensic investigations. Forensic Science International 125: 254-261

Nafte, M. (2000): Flesh and Bone: An Introduction to Forensic Anthropology. Durham, NC: Carolina Academic
Press

Queiroz, M.M.C. de Mello R.P. and Lima, M.M. (1997): Morphological aspects of the larval instars of Chrysomya
albiceps (Diptera, Calliphoridae) reared in the laboratory. Mem.Inst. Osw. Cruz. 92: 187-196.

Sam, S. (2006): A Study of the Effect of Temperature on the Developmental Rate of Flesh Flies, Sarcophaga sp.
Saint Martin’s University Biology Journal. 1: 233-243.

Smith, K.G.V. (1986): A manual of forensic entomology, London, UK: Cornell University Press

Spradbery, J.P. (2002): A manual for the diagnosis of screw-worm fly, Department Agriculture, Fisheries and
Forestry, Australia.

Sukontason, K.L., Narongchai, P., Kanchai, C., Vichairat, K., Piangjai, S., Boonsriwong, W., Bunchu, N.,
Sripakdee, D., Chaiwong, T., Kuntalue, B., Siriwattanarungsee, S. and Sukontason, K. (2006): Morphological
comparison between Chrysomya rufifacies (Macquart) and Chrysomya villeneuvi Patton (Diptera:
Calliphoridae) puparia, forensically important blow flies. Forensic Sci Int. 164:230-234.

Sukontason, K.L., Ngern-Klun, R., Sripakdee, D. and Sukontason, K. (2007): ldentifying fly puparia by clearing
technique: application to forensic entomology. Parasitol Res 101:1407-1416.

Sukontason, K., Methanitikorn, R., Sukontason, K.L., Piangjai, S. and Olson, J.K.(2004): clearing technique to
examine the cephalopharygeal skeletons of blow fly larvae. J Vector Ecol. 29: 192-195.

Sukontason, K., Piangjai, S., Siriwattanarungsee, S. andSukontason, K.L. (2008): Morphology and developmental
rate of blowflies Chrysomya megacephala and Chrysomya rufifacies in Thailand: application in forensic
entomology. Parasitol Res. 102: 1207-16.

Sukontason, K., Sukontason, K.L., Chaiwong, T., Boonchu,N., Piangjai, S. and Kurahashi, H.(2003): Hairy maggot
of Chrysomya villeneuvi (Patton) (Diptera: Calliphoridae), a fly species of forensic importance. J. Med
Entomol. 40: 983-984.

Sukontason, K., Sukontason, K.L., Piangjai, S., Narongchai, P., Samai, W., Boonchu, N. Sripakdee, D., Ngern-klun,
R. and Siriwattanarungsee, S. (2005): Morphology of second and third instars of Chrysomya villeneuvi
(Diptera: Calliphoridae), a fly species of forensic importance. Forensic Sci Int. 154:195-199.

Suri Babu, B., Sharma, H. and Bharti M. (2013): Estimation of post mortem interval by rearing Chrysomya
rufifacies (Macquart, 1842) (Diptera: Calliphoridae) : A case study from central India. Anil Aggrawal's
Internet Journal of Forensic Medicine and Toxicology. 14: 2,12 p

Warren, J.A. and Anderson, G.S. (2013): Effect of Fluctuating Temperatures on the Development of a Forensically
Important Blow Fly, Protophormia terraenovae (Diptera: Calliphoridae) Environmental Entomology. 42:167-
172.

1103



