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ABSTRACT

The commercially produced Thai neem extract was evaluated for its effect on
the larval and pupal mortality, adult emergence, adult longevity and fecundity for
three generations of the housefly, Musca domestica L. and the blowfly, Chyrsomya
megacephala (F.), the two most medically important fly species in Thailand. Both
species were exposed by feeding and dipping applications to third instar and pupae
with 0.025%, 0.05%, 0.1% and 0.2% diluted commercially produced Thai neem
extract (THAI NEEM PRODUCTS CO., LTD, Thailand), containing 0.24%
azadirachtin A. For third instars, both application methods were applied once on the
first day of the third instar for single dose application treatments and then everyday

until the beginning of pupation for multiple dose application treatment groups. For
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pupae, only the dipping applications were made once on 3-day-old pupae for single
dose treatment groups and then everyday until adult emergence for multiple dose
application treatments. Adults of both species were fed with 10% glucose mixed with
1.5% multivitamin syrup and fresh beef for 5 days before being separated according
to sexes; females were transferred into a small cage for individual observation with
the purpose of prospective fecundity.

The results showed that larval mortality increased proportionately with the
increasing concentration of neem extract and was significantly different from the
control group. Additionally, those larvae dipped in the 0.2% concentration of neem
extract daily until the beginning of pupation displayed the highest mortality rates in
both fly species with M. domestica larval mortality at 37.78% and C. megacephala
larval mortality at 24.44%. During the pupal stage, the difference in pupal mortality
was significant. Those pupae exposed to the 0.2% neem extract daily until adult
emergence during pupal development, had the highest pupal mortality with M.
domestica mortality at 72.22% and C. megacephala at 68.89%.

The number of adults emerging from the experimental treatments varied
according to the different concentration of neem extracts. Those exposed to the
highest concentration of neem extract had a reduced longevity when compared to
those exposed to lower concentrations. After exposure to the neem extracts for several
days in both immature stages, adult emergence was lower than those exposed to the
neem extract only once. However, adult emergence in all experimental groups was
found to be significantly different from that of the control. Third instar M. domestica

and C. megacephala showed the lowest adult emergence (14.44% and 18.89%,
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respectively) after exposure to the 0.2% concentration of neem extract daily until the
beginning of pupation.

The adults reared from the third instar exposed to the neem extract for several
times until beginning of pupation had significantly lower weight and shorter wing
length when compared to those of the control. Housefly and the blowfly larvae
exposed to the 0.2% concentration of neem extract until the beginning of pupation
demonstrated the lowest pupal weight of 0.024 mg and 0.38 mg, respectively. When
comparing wing length, the housefly and the blowfly larvae exposed to the neem
extract concentration of 0.2% until the beginning of pupation showed a significant
shorter adult wing length of 5.2 mm and 7.6 mm, respectively when compared with
the control groups.

The fecundity of housefly and blowfly was also proportional to the
concentration of neem extract which is represented by a negative linear relationship
between the number of the second instar and the concentration of neem extract. The
fecundity of adults reared from the third instar and pupae exposed to the 0.2%
concentration of neem extract several times was reduced to zero in both fly species.

Adults reared from the third instar and pupae exposed to neem extract for
several times showed significantly shorter longevity than that of control. In addition,
those exposed to higher concentration of neem extract had shorter longevity than
those exposed to the lower concentrations of neem extract. However, the longevity of
the adult male and female housefly and blowfly did not differ significantly during the
study.

In addition to changes in life history parameters there were superficial changes

in the integument of the third instar and pupal stage of housefly and blowfly exposed
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by dipping in 0.2% concentrations of neem extract as observed under scanning
electron microscopy (SEM) and transmission electron microscopy (TEM). Dipping
bioassay was made once and several times in the third instar and pupal stage until the
beginning of pupation and adult emergence occurred. Investigation by SEM and TEM
showed several deformations in the neem extract-dipped larvae of both species
including: swelling of the integument, bleb formation, and deformation of
intersegmental spines, which were all atypical phenomena. Neem extract-dipped
pupae of both species showed remarkable integumental changes including swollen
integument and bleb formation. The deformations became progressively more severe
as the number of dipping applications was increased (several times exposures). In
addition, TEM cross-sections of the integument showed swelling of the epicuticle and
procuticle layers that strongly supported the morphological changes observed in the
SEM study.

Application of neem extract to immature stages of the housefly and the
blowfly caused significant alterations to several life history parameters in these fly
species. Suggesting that the application of neem extract may be a means to reduce fly
production in the field. This work will be useful to future studies on the use of neem

in fly control in the field.
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