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ABSTRACT: The association of C. megacephala with decomposing carrion is of particular 
interest in the field of forensic entomology. The impact of different isolated diets influence 
the larval weight and length including head capsule which accounts on its fine articulated 
cephalopharyngeal sclerites. The larval feeding duration highly influence the duration of life 
cycle in C. megacephala. 
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The most important dipteran group associated with animal carrion both in 
terms of number as well as the role that they play in decomposition, are the green 
and blue bottles commonly known as carrion blowflies, these necrophages and 
sarcophages species feeding on corpse tissue include the genera Chrysomya, 
Lucilia, Calliphora and Sarcophaga, which are cosmopolitan in distribution 
(Putman, 1977). The association of Chrysomya megacephala (Fabricius) with the 
decomposing carrion is of particular interest in the field of forensic entomology 
(Keh, 1985; Catts & Goff, 1992). Age determination of these insects usually is the 
basis for making post mortem interval estimations (Marchenko, 1980; Nainis et 
al., 1982). As decomposition progresses, the insect and other vertebrates that 
colonize corpses, can provide valuable information concerning the time and 
manner of death. 

Early historical documented accounts on forensic entomology are almost 
nonexistent. A documented account appeared first in thirteenth century 
(McKnight, 1981). The age of the maggots and the development of C. 
megacephala determines the period of corpse exposure (Goff et al., 1986). “A 
manual of forensic entomology” (Smith, 1986) provides a series of 19 cases 
submitted by European Forensic Entomologist and “Entomology and Death” 
(Catts & Haskell, 1991), is a procedural guide attempting to familiarize death 
investigations as well as entomologists with procedures and analysis in handling 
entomological data in death investigations. 

In the ecosystem, the insect reproductive biology is governed by both biotic 
and abiotic factors. The primary necessity for reproduction is the abundant 
availability of food materials, from which the larvae and adults derive energy for 
their growth and development. Almost all organic materials in nature serve as 
food for insects (Brues, 1946). The quality and quantity of the food is also a 
primary factor which influence the biology of the insects (Shahein, 1986). 

A decomposing carrion is a highly temporary habitat available for a limited 
duration of time, compared to other habitats hence, the biology of blowflies are 
well synchronized with the host availability. In C. megacephala, the life cycle, 
fecundity, size and weight of the life stages are under the influence of the host 
availability (Bhuvaneswari & Daniel, 1994). Though C. megacephala feed, breed 
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and oviposit randomly on the carrion, noticeable aggregation was recorded on 
certain regions like brain, clotted blood and decomposing meat. 

The association of C. megacephala with the decomposing carrion is of 
particular interest in the field of forensic entomology apart from its economic 
importance as an effective pollinator of mangoes (Hu et al., 1995). The length of 
the oldest maggots recovered from the corpse often provide an accurate estimate 
of the time of death hence, the study is to understand the impact of three isolated 
diets on the size and weight of the pupal forms along with the adult emergence 
and the details in the structure of cephalopharyngeal sclerites, including the 
recording of the size of the head capsule. 
 

MATERIAL AND METHODS 
 

The live adult individuals of C. megacephala were trapped using rotten beef, 
etherized, and reared under captivity en mass on beef diet. The individuals were 
grouped to 10 at the sex ratio (3:1) of female to male from mass culture as the 
males are promiscus and reared on the isolated diets like bovine brain tissue, 
blood clot and decomposing meat under controlled conditions. The development 
of C. megacephala was examined at 30°C. 

Following emergence, the larvae were reared in batches of 15 to 25 and 
observed at different feeding durations with 24hrs extended feeding range up to 
288hrs. After each feeding duration, 30 larvae were randomly removed from the 
different cultures for morphometrics. The pupae were undisturbed and observed 
till their emergence, based on which the number of viable pupae on different diet 
was calculated. Statistical analysis was computed to determine the mean and 
standard deviation of the various parameters of the larvae, pupae and adult. 
 

RESULTS 
 

The studies on the impact of the larval feeding duration in the biology of C. 
megacephala reveal that it produced variations in the size of the larvae and pupae 
with differential feeding time. Under normal conditions the emerging larvae 
pupate after a period of 72hrs of feeding. This study reveals that the feeding by 
larvae less than 72hrs fails to pupate. The larvae after 144hrs of feeding starts 
shrinking in its total body length. 

The focus on the influence of the isolated food materials: the brain, the blood 
and the meat on the rate of larval growth and the time of pupal formation after 
different larval feeding durations reveals that the rate of growth of larvae is 
comparatively greater in the brain tissues, where the larvae attained a length of 
8.520.1031mm when compared to the other two meals, the blood and the meat, 
where the length are 7.980.0258mm and 8.230.1204mm respectively. The 
comparative growth of the larval forms on the three isolated food materials up to 
a feeding duration of 288hrs is tabulated (Table 1). Correspondingly the pupation 
with the different larval feeding duration was also recorded (Table 1 & 2). The 
pupation occurred very late on the brain diet, only after 120hrs of feeding but, in 
the case of meat the pupation occurs immediately after 48hrs of feeding. In all 
this diets the length of the pupae gradually increase towards the maximum 
feeding duration almost all larvae pupated after 120-240hrs of feeding on the 
diets blood and meat. The maximum recorded pupal length was when fed with the 
brain diet (9.940.0376mm). 

The first instar was muscoid shaped and composed of 12 segments. The 
cephalic segment pocess a pair of terminal organs, a pair of multi-branched oral 
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hooks situated at mid-dorsal region of the mouth and three oral grooves at each 
side of the mouth. Each oral hook contains 3-4 rows of single, curved spines with 
sharp tips. The anterior spiracle is not apparent in this instar. The prominent 
features of the caudal segment are a pair of posterior spiracular discs and a pair of 
circular, deep depressions ventral to the spiracular disc. Each spiracular disc 
contains two straight spiracular slits that coalesce ventrally and are interspaced 
with bundles of relatively thin and multi-branched spiracular hairs (Plate 1). 

The general morphology of the second instar larva is very similar to that of the 
first instar. The dorsal and terminal organs still remain with minimal change, but 
the ventral organ and grooves are more extensive and well developed. The labium 
appears as a trilobed structure. The ventral organ appears as C-shaped with four 
short spines appearing on the anterior side of the inner curvature of the organ. 
Prothoracic anterior spiracles become well developed. The caudal segment bears 
the posterior spiracular discs having two separated straight slits encircled by four 
multi-branched spiracular hairs. The button or cedysial scar appears as a hole 
ventro-medially on the posterior spiracular discs. 

Cephalopharyngeal skeleton: In Cyclorrhapha, the typical mouthparts 
undergo atrophy in correlation with the reduction of the head, the maxillae and 
labium are scarcely recognizable other than papillae representing their palp. In C. 
megacephala there is a very characteristic framework of articulated sclerites, 
known as cephalopharyngeal skeleton (Thompson, 1938) Plate 2. This is a 
secondary development and is composed in the mature larva of the following 
principle sclerites. The most anterior are the mouth-hooks or mandibular sclerites 
which articulate basally with hypostomal or intermediate sclerites. The latter is H-
shaped, its halves being joined by a transverse bar: the hypostomal sclerites 
receive the opening of the salivary duct. Behind this sclerite is the much larger 
basal or pharyngeal sclerite. The latter is formed of two lateral, vertical lamellae 
which units ventrally forming a trough in which is lodged the pharynx. In many 
species, circular dentate sclerite units the bases of the mandibular sclerites: 
various other small accessory sclerites are frequently present, notably in 
carnivorous species. 

In saprophagous larvae (Keilin, 1915) the floor of the pharyngeal sclerite is 
beset with longitudinal ridges which project into the cavity of the pharynx: larvae 
feeding on living animal or vegetable tissues are devoid of pharyngeal ridges or, if 
latter be present (as in Pegomyia) they are reduced. Furthermore, in 
phytophagous larvae the mandibular sclerites are usually toothed, and in 
carnivorous larvae they are sharply pointed: in the parasitic forms the buccal 
armature undergoes marked reduction. The size of the larval head capsule of C. 
megacephala is measured in mm on three different diets (Table 3). The size of the 
head capsule is influenced by the duration of feeding. 
 

DISCUSSION 
 

No other order of insects presents so great a diversity of larval habits as 
Diptera. Only four families have the majority of their species phytophagous in the 
larval stage: cocidomyidae, tephritidae, agromyzidae and chloropidae. While the 
mycetophilidae and platypezidae are fungivorous. The saprophagous habit is 
largely in evidence among the anthomyidae. Other notable scavengers are the 
bibionidae, sepsidae, phoridae, heleomyzidae and scatophaginae. Next to the 
parasitic hymenoptera, the dipteral constitute the most important natural 
controlling agency over the increase of other insects. 
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The trapping materials used: vinegar and brown-sugar mixture and the 
decomposing meat, the maximum attraction of the flies were noticed only on the 
decomposing meat. The attractivity of decomposing fish, human faeces and 
fermenting banana as bait to female calliphoridae and sarcophagidae in different 
stages of ovarian development was that the former undergoing intense 
vitellogenesis was attracted to fish and mature flies with eggs are attracted to 
banana and the latter at the beginning of vitellogenesis found fish and faeces most 
attractive (D’Almedia & Lima, 1995). 

The duration of the larval feeding influence the size at different life stages and 
the duration of the lifecycle of C. megacephala. Correspondingly there is variation 
in the internal reproductive organs of the adults. Food can influence the growth in 
terms of the body length of the adults depending upon the nutritive value. In C. 
megacephala the sexual dimorphism is not well expressed. 

The mating behavior in C. megacephala shows that the males are 
promiscuous, mating with several females and the mating takes place in “male 
above female position. The pheromones play an important role in sexual 
attraction like lepidopteran (Tinbergen, 1989). The position of contact during 
mating behavior is venter-venter in C. megacephala and it varies in other orders 
of insects (Richards, 1927). 

Dipterans of forensic importance can be powerful tool in investigation of 
homicide and other deaths; particularly care is taken to collect specimens and 
record information. Many of direct observation of blowflies on or in corpse are 
reported by medical pathologists. With rare exceptions, experimental studies 
having forensic implications are carried out on carcasses rather than on corpses. 
Not only an animal size and species produce results that differ in some respects 
from those one would expect. If the experiments were carried out on man, the 
condition of the experiment may differ from those observed in forensic 
investigations. Efforts to adopt entomological data obtained for economic, 
medical or other purposes may in some cases be only partially successful, since 
critical elements are either unexplored or unreported. 

The larval morphological description using SEM suggest that when first instar 
larvae are collected from a corpse, they should be reared to the second instar in 
order to easily differentiate between C. megacephala and C. rufifacies. However, 
rearing the third instar is required to definitely separate these two species from 
other closely related blowflies that may be found in a corpse, up to 42 calliphorid 
species are recorded (Tumrasvin et al., 1979).Thus the SEM results are beneficial 
for specific identification of larva in forensic investigations. Similarly low levels of 
variation between species of the same genus are diagnosed by sequencing the 
mitochondrial DNA (Harvey et al., 2003). 
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Table 1. Larval and pupal length (in mm) of Chrysomya megacephala on three different 
diets. 
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Table 2. Larval and pupal weight (in grams) of Chrysomya megacephala on three different 
diets. 
 

 
 
Table 3. Larval head capsule (in mm) of Chrysomya megacephala on three different diets. 
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Plate 1. Cephalopharyngeal skeleton of C. megacephala after larval treatment with KOH for 
15 minutes. A) Cephalopharyngeal skeleton B) showing mandibular sclerite, dentate sclerite, 
hypostomal sclerite, pharyngeal sclerite and Lateral organ C) Cuticular armature at the 
region of cephalic capsule. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


