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ABSTRACT

Larvae of the blowflyfChrysomya megacephalaere reared on an artificial diet composed of fiddferent
concentrations of albumin (2, 4, 6, 8 and 10%) &mel control group was fed on putrid bovine meat. lalwae
developed in the 2 and 10% albumin concentratidhg. period from newly hatched larvae to adults egbon 4, 6
and 8% albumin was 13.1, 13.1 and 13.6 days, rdésmbg, whereas for the control group, it was lHays.
Concentrations of 4, 6 and 8% albumin proved validr larval periods of 29.3, 44.0 and 57.3%, respely,
whereas for the control group, it was 77.3%. Pugability was 77.3, 36.4 and 83.7%, while for ttemtrol group,
it was 84.5%; the newly hatched larvae to adudthility was 21.3, 16.0 and 48.0%, respectively, &mdthe
control group, it was 65.3%.
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INTRODUCTION indicator (James, 1947; Greenberg, 1971,
Guimardes and Papavero, 1999; Oliveira-Costa
The blowfly Chrysomya megacephalg&abricius, and Mello-Patiu, 2004; Carvalhet al., 2004,
1794) (Diptera: Calliphoridae) is abundant in theSukontasoret al.,2005; Carvalho and Von Zuben,
world’s warmest regions and is important from the2006).
medical and sanitary standpoints. It wadBecauseC. megacephaldeeds and breeds easily
introduced into southern Brazil in the 1970s andn human and animal feces, carrion, foodstuffs,
today has been distributed widely throughout théver and fish (Laurence, 1981; Baumgartner and
Neotropical region (Guimarédet al., 1978; Prado Greenberg, 1984; d’Almeida, 1993), it is a
and Guimardes, 1982). This fly is importantpotential mechanical vector of viruses, bacteria
because of its high natural population densitiesind other enteropathogenic organisms (Greenberg,
high degrees of synanthopy and endophily, itd971; 1973; Guimaraex al.,1979).
potential to produce secondary myiasis in humanghe natural diet used to re@. megacephalas
and other animals, and its use as a forensleeef, but this meat putrefies in two or three days,
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when it begins to emit gases containingeggs obtained from the F2 generation were
kairomone, which attracts other arthropodseparated from the meat and kept on Petri dishes
(Barbosaet al.,2004). Therefore, the discovery of with a portion of the diet that would be tested.

new alternative diets that could reduce theséfter hatching, 30 larvae were transferred to a
problems as well as costs would lead to thelastic container (5 cm x 7 cm) with the
insect’'s improved development and to highercorresponding diet. This container was placed
breeding rates. inside a larger one (10 cm x 10 cm) containing
Various authors have tested artificial diets aimedermiculite and was covered with nylon netting.
at rearing calliphoridae in the laboratory (Leal The experiments were maintained in climatized
al., 1991; d’Almeidaet al., 2000; Mendonca and chambers set at 271°C and 7& 10% RH. Daily
d’Almeida, 2004; Barboset al.,2004). observations were made and pupae were weighed
The purpose of this study was to analyze the pos#8 h after leaving the diet spontaneously. The
embryonic development @&. megacephalaeared adults’ size was obtained by measuring the right

on five different concentrations of albumin. middle tibia.
Diets
MATERIALS AND METHODS The diets were composed of albumin, vegetable
oil, vitamins, mineral salt, agar, nipagin and
Insects distilled water. The experimental design consisted

Colonies of C. megacephalavere started with of five groups each with three replicates, and a
flies collected on th€ampusof the Oswaldo Cruz control group fed on decomposed beef. Table
Foundation using a baited trap, as described hshows the composition of the diets.

Ferreira (1978). The flies were kept in theThe results were analyzed by ANOVA, the mean

laboratory, where they were fed on water an@alues compared by the Tukey-Kramer test and the
sugar, using bovine meat as the protein sourcgex ratio tested by.

Table 1 -Proportion of ingredients in albumin diets.

Protein (%)

Ingredients

2 4 6 8 10
Albumin (g) 2 4 6 8 10
Vegetable oil (mL) 0.21 0.21 0.21 0.21 0.21
Vitamins and mineral salt (mL) 2.21 2.21 2.21 2.21 2.21
Agar (9) 1.2 11 1.0 0.9 0.8
Nipagin (g) 0.3 0.3 0.3 0.3 0.3
Distilled water (mL) 94.08 92.18 90.28 88.38 86.48
RESULTS AND DISCUSSION There was no larval development in 2 and 10%

albumin, possibly because of a lack of protein in
Decomposed beef proved to be the best diet foihe former concentration and excess of protein in
rearing C. megacephala which was the latter.
understandable since Calliphoridae larvaeThe various artificial diets tested did not lead to
developed in animal carcasses (Fig. 1). Leal et apny significant differences in the duration of the
(1982) reported the same results @inrysomya larval period, but the duration differed
putoria (Wiedemann, 1818), on which they testedconsiderably when compared with the control
artificial diets and used mouse carcass to feed thgroup (Fig. 1). The larval period was significantly
control group. Bovine meat has been used byonger with 4, 6 and 8% albumin (6.5, 7.1 and 6.6
many authors as the preferential diet to readays, respectively) than that of the control group
muscoids dipteran (Oliveirgt al.,2002). (4.0 days). Tachibana and Numata (2001) reared
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Lucilia sericata (Meigen, 1826) on an artificial Albumin contains all the essential amino acids,
diet of whole powdered milk, dry yeast and wheatincluding the ones that Diptera require for their
germ and found that the duration of the larvaldevelopment (Daad, 1977). According to
period on this artificial diet was slightly longer Chippendale (1978), insect feeding could be
than on bovine liver. This could be attributed toretarded or even inhibited simply by a deficit or
the larvae’s difficulty to extract the necessarysurplus of essential nutrients.

amount of nutrients from these diets.

o T F 0

Period (days)
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control 4% 6% 8%
Concentrations of albumin
B Larval Period @ Pupal Period O New -hatched larvae to aduld period

Figure 1 - Larval, pupal and newly hatched larvae to adultiquerin days, ofChrysomya
megacephalareared on artificial diets composed of various cemrations of
albumin.

The pupal period lasted almost the same time witlthe pupal period, the viability of 8% albumin was
all the diets tested (7.2, 7.3, 7.4, 7.67 daysalmost the same as that of the control group, i.e.,
respectively), i.e., 4, 6 and 8% albumin and the83.7 and 84.5%, respectively, and these diets
control group, showing no significant difference produced results differing significantly from the
between artificial and natural diets. Others awghorothers. All viabilities from the newly hatched
reported the same findings after reariy larvae to adult period were low, including that of
megacephalavith other artificial diets (Mendonca the control group (Fig. 2).

and d’Almeida, 2004; d’Almeidat al.,2000). Control group pupae were the heaviest, while
However, the control group showed a shortethose bred with 6 and 8% albumin were the
period from newly hatched larvae to adult (11.2lightest, as indicated in Figure 3. Lopes (1941),
days) than the flies reared on 4, 6 and 8% albumineported that adults from heavy pupae were larger
(13.1, 13.1 and 13.6 days, respectively), andhan those from lighter ones, which was confirmed
significant differences were also observed amongn this study. The control group adults were the
these groups. largest.

Laboratory observations have shown that when th&he sex ratio was homogeneous, varying from 0.4
larval period is very long, the pupal period tendsto 0.6, which, according to Fisher (1930),
to be shorter. According to d’Almeida et al. indicated populational stability (Fig. 4).

(2001), evaluating diets based on the parameter &ccording to d’Almeida and Lopes (1983), the
the newly hatched larvae to adult period seems toapid colonization process of calliphoridae was
be the most efficient method, since it sidestepsssociated with the presence of humans. These
distortions between the larval and pupal periods. flies are intrinsically linked to humans and to the
Figure 2 illustrates the viabilities of larval, @mlp garbage they produce, which serves as a food
and newly hatched larvae to adult period.source for Diptera.

Concentrations of 4 and 6% albumin showed thé'he artificial albumin diets proved unfavorable for
lowest viabilities of all the periods. An 8% rearing C. megacephala but it should be
concentration of albumin showed a viability of emphasized that, in its natural habitat, this sggeci
57.3% in the larval period, with a significant was necrophagous and that this was the fly’s first
difference between this diet and all the others. Ircontact with artificial diets.
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Figure 2 - Viability of larval, pupal and newly hatched larvae to adultiqegrin days, of
Chrysomya megacephalaeared on artificial diets composed of different
concentrations of albumin.

80 -3
70 + 125
60 +
g sy T2 g
E £
£ 40 + t15 2
N
g 30 + 11 %]
20 +
10} T05
0 . . . 0
control 4% 6% 8%

Concentrations of albumin

— Weigh —e— Size

Figure 3 - Pupal weight and adult size ©hrysomya megacephataared on artificial diets of
various concentrations of albumin.
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Figure 4 — Sex ratio ofChrysomya megacephateared on artificial diets composed of albumin in
varying concentrations.
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