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ABSTRACT

Larval Growth of flesh fly Sarcophaga bullata andcarnaria (Diptera: Sarcophagidae) was Studied in outdoor ambient temperatures in
winter seasons.Thevarious types of physical evidence can be found at almost any crime scene and detailestimation of post mortem
interval (PMI) in the investigation of distrustful death, the forensic measurer flesh flies are essential for accuracy in estimation of PMI.
The types of evidence and where it is found can assist investigators to develop a sense of how the crime was committed. The family
sarcophagidae species of Sarcophaga Bullata & Sarcophaga Carnaria. Were reared in laboratory condition for studying their time
duration of different stages of life cycle under the fluctuating temperature in winter seasons. Sarcophaga Bullatatook225 hours 35
minutes, whereas the Sarcophaga Carnariatook 240 hours 33 minutes, during winter season respectively. This study shows that forensic
investigators will have to take each of these variables into consideration from thedevelopment of insects in orderdiptera to give clear or

exactestimation of postmortem interval.
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INTRODUCTION

The Poladpurtaluka is a very remote and tremendous rainfall
region due to this biotic fauna are available on the
severalvarious species are observedin family sarcophaidae but
the actual time duration determining studies of the species
Sarcophaga Bullata & Sarcophaga Carnariaare studied. The
family sarcophaidae includes flesh-flies the well-known
scavenger insects belonging to the order diptera fleshfly is
usually the first insects to come in contact with dead body
remains Worldwide. There are 1150 species in the
biogeographic region of the world. Developmental data for
primary flesh flies provide the most accurate means of
estimating the PMI wusing arthropodinsect’s information
(Greenberg 1991). It is presumed that the first individuals that
arrives at, and lay eggs in a corpse do so within hours after
death. The provided information the body is outside and there
are no obvious barriers preventing egg-laying (such as
environmental restrictions and whether the body is covered,
buried or indoors). Therefore, time of death is assumed to be
close to the time the first eggs are deposited. (Catts and Goff
1992).
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DISCUSSIONS

The present study also supports this statement. In order for
insect developmental analysis to yield an accurate PMI
estimation, data must be available for the earliest colonizing
species collected from the corpse at the time of discovery. The
rearing was conducted outdoor at the mean ambient fluctuating
temperature of 25.10 °C and mean relative humidity 51.1%in
winter season.(Gunn2006). Reported that the eggs of this
genus fly hatch in the reproductive track of female fly and it
lays first instar larvae. All the first instar larvae were collected
within duration of one hour after the decayed meat was placed
outside for baiting. It has been reported that the viviparous
females of Sarcophagids do not deposit all their larvae in the
same carrion like fleshflies, rather spreading them among
several carcases, Galonte (2008). While comparing the life
cycle of flesh fly Sarcophaga Bullata & Sarcophaga Carnaria
the former spend more than 50% of their immature life cycle in
the pupation period, Kumara, et al (2013). The Studied
lifecycle of Sarcophaga Bullata and reported at constant
temperature of 28 °C and the duration of total development up
to adult 436.8 £ 15.4 hours. Singh et al (2006). The report that
the life of cycle of Sarcophaga Bullata was observed and
completed life cycle within 15 days during winter season with
temperature ranged between 20-42 °C and relative humidity
between 14-54% with no rain fall. Galloway et al (1989).
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The studied life cycle of in Sarcophaga Carnaria during
winter sesaon in Southern Arizona and concluded that
temperature and sunlight greatly influenced the duration of
larval growth, whereas cloudy weather prevent larviposition in
this species (Sukontasan et al., 2010). Although there may be
several early-arriving species, the oldest 12 individuals are
the most relevant because they represent the first eggs
deposited on the body. Because certain species can oviposit
beginning a few hours following death and continuing for at
least two weeks (smith, 1986). The larvae of sarcophagidae
feeds on remains or other decaying matter. Most species
offleshflies studied thus far are anautogenous; female requires
a substantial amount of protein to develop mature eggs within
her ovaries (about 800 pg per pair of ovaries in
Phormiaregina). Both male and female adult sarcophagidae
ranges from 6 to 14 mm in length.

The adult size depends on species and food availability to the
larval stages. The majority of these species are metallic in
appearance with colour ranging from brilliant green or blue to
bronze or shiny black (Ambrose 2007). fleshfly eggs are about
1.6 mm x 0.5 mm, white or yellowish, looks like rice balls
when laid. While the female fleshfly typically lays 160 to 200
eggs per batch, she is usually iteroparous, laying around 2000
eggs during her course of life. The sex ratio of fleshfly eggs is
usually 50:50 Khole (1978). Upon reaching carrion, female
deposit eggs onto the body. Since development is highly
predictable if the ambient temperature is known, fleshfly are
considered a valuable tools in forensic science to determine
post mortem interval (PMI).Traditional estimation of time
since death are generally unreliable after 72 hours and often
entomologist are the only officials capable of generating an
actuating approximate time interval. This research work was
taken up in order to study the time duration of different stages
of Sarcophaga Bullata & Sarcophaga Carnaria during winter
season so as to prepare the baseline data that will help the
forensic experts to find correct PMI in Indian conditions.

MATERIALS AND METHODS

The present research work was carried out at research
laboratory. The species Sarcophaga Bullata & Sarcophaga
Carnaria flies were used as the biomaterials and different
appliances and tools were used.

Collecting and rearing of fleshflies: The species Sarcophaga
Bullata & Sarcophaga Carnaria flies were collected from
poladpurtaluka, district of Raigad, Maharashtra, India. For the
collection of flies fresh liver sample was purchased from the
local slaughterhouse. Partially putrefied liver and meat was
exposed in the sampling site and within few minutes the flies
were attracted. The flies’ were collected by the insect net and
after identification they were released in the insect rearing
cages. Honey solution (water and honey) soaked in tissue
paper was kept in petridish and fresh sliced liver meat of cattle
was provided daily in separate petridishes in the rearing cages.
After few days the mated adult female started laying eggs on
sliced liver meat. The eggs were collected with the help of fine
brush directly after laying. The fleshflies laid eggs on the
sliced liver meat which was later on reared in in laboratory
condition at winter seasons. The plastic jar was taken for
rearing the instars of fleshfly larvae. The liver meat was then
placed into 7 cm deeper jar covered with fine mesh to prevent
the entry of parasitoids.

The two experiments were conducted at the same time. Two
groups of 60 larvae separately transferred into three plastic jars
and fed them fresh liver meat daily till pupation. Observation
was taken on hourly basis. The maggots were observed and
collected with the help of forceps and preserved in small bottle
throughout their developmental stages at different time
duration. As the third instars larva finished feeding and reach
wandering phase, they left the food and travel to the soil for
pupation. After few days the adult fly emerged out from the
pupa. The total time taken by each stages of Sarcophaga
Bullata & Sarcophaga Carnarialife cycle during winter
seasons was recorded. The temperature and humidity were
recorded daily with the help of Hygrothermometerclock. The
experiment was repeated three times.

Statistical Analysis: Statistical analysis was performed using
the excel sheet, data were analyzed by using two way analysis
of variances (ANOVA) andsignificance level at P < 0.05.

OBSERVATIONS AND RESULTS

In present research work it is observe that the fleshflies’
reaches from I* instar larvae to II™ and then III" instar larvae
after their moultingcompletion. The time duration of different
stages of Sarcophaga Bullata & Sarcophaga Carnaria during
win terseasons are as follows.

Table 1. Time duration of different stages of life cycle in
Sarcophaga Bullata during winter season.

Ife cycle stages Duration (H:-MM) | PMI (H:MM)
Eggs 20:36
Larva I instar 26:30 47:00

" instar 28:30 75:36

T instar 48:00 123:36
Pre-pupa 21:50 145:26
Pupa 118:25 263:51
Total duration 263:51

Table 2. Time duration of different stages of life cycle in
Sarcophaga Carnaria during winter season

Ife cycle stages Duration (H:MM) PMI (H:-MM)
Eggs 19:02
Larva I* instar 46:15 65:17

1" instar 28:25 93:45

1T instar 50:05 143:47
Pre-nuna 24-35 16R:22
Pupa 117:40 286:02
Total duration 286:02

Winter season: The average temperature and humidity during
the experiment was22.7°C and 35.8% respectively. Table 1
shows the time duration of different stages of Sarcophaga
Bullata during winter season. The result showed the eggs
persisted 20 hours 36 minutes. After hatching eggs the I" instar
larva took 26 hours 30 minutes to become I instarlarva stage.
The PMI duration since egg laid was 47 hours 06 minutes. The
1" instar larva took 28 hours 30 minutes to reach third
instarlarva and the PMI duration was 75 hours 36 minutes. The
11" instarlarva took 48 hours and PMI duration was 123 hours
36 minutes. The pre-pupal stage persisted 21 hours 50 minutes
to reach pupal stage while PMI duration was 145 hours 26
minutes.
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The pupal stage took118 hours 25 minutes to become adult fly
emerged. The total duration of whole life cycle of sarcophaga
misera during winter season was 263 hours 51 minutes (Table

).

Winter season: The average temperature and humidity during
the experiment was25°C and 46.8% respectively. Table 2
shows the time duration of different stages of Sarcophaga
Carnaria during winter season. The result showed that the
eggs persisted 19 hours 02 minutes. After hatching eggs the I*
instar larva took 46 hours 15 minutes to become II" instar
larva stage. The PMI duration since egg laid was 65 hours
17minutes. The 1" instar larva took 28 hours 25 minutes to
reach third instar larva and the PMI duration was 93 hours 45
minutes. The III" instar larva took 50 hours 05 minutes and
PMI duration was 143 hours47 minutes. The pre-pupal stage
persisted 24 hours 35 minutes to reachpupal stage while PMI
duration was 168 hours 22 minutes. The pupalstage took 117
hours 40 minutes to emerge adult fly. The total durationof
whole life cycle of Sarcophaga Carnaria during winter season
was286 hours 02 minutes (Table 2).

Conclusion

It is concluded from the present study that the life cycle
duration of larval and pupal stages of flesh fly s Sarcophaga
Bullata & Sarcophaga Carnarias pecies is directly related to
the ambient temperature and humidity and duration of total life
cyclespan in winter seasons. The low ambient temperature and
high humidity larval and pupal development, sufficient food is
available to this flesh fly. The data of the present study, the life
cycle of Sarcophaga Bullata & Sarcophaga Carnaria in winter
is favorable to growth and reproduction of flies are
forensically important on the estimation of postmortem
interval (PMI) which are involved in criminal and suspicious
cases. Insect development is dependent on environmental
temperature, where at the higher temperature, the development
faster as compare to cooler temperature.
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