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ABSTRACT

The order Diptera, commonly referred to as the true’ or two-winged flies, is one of the diverse insect
orders, comprising nearly 1,60,000 known species worldwide. Two families in this order,
Calliphoridae and Sarcophagidae, hold predominant importance due to their role in ecology,
forensics, and public health. The present study aims at documenting the diversity and abundance of
Calliphoridae and Sarcophagidae across three regions of Kerala and to assess the influence of
climatic factors such as temperature and humidity on fly population dynamics. The investigation led
to the identification of six Calliphoridac and four Sarcophagidae species, wherein Chrysomya
megacephala and Sarcophaga albiceps were the most abundant representatives of their respective
families. The effect of environmental parameters is analysed with the help of redundancy analysis
(RDA), where the results showed that the temperature was the crucial factor determining the
abundance of the fly population. RDA revealed a positive correlation between temperature and fly
abundance, with an adjusted R2 value of 0.64 indicating the model's significance.

Furthermore, in addition to traditional taxonomic identification, this study also emphasises new
techniques like SEM and spectroscopic tools like ATR-FTIR for species identification. These novel
approaches helped in overcoming the limitations of conventional methods, providing faster, accurate,
and reproducible approaches for species determination. SEM analyses revealed detailed diagnostic
features such as minute hairs, sensillae, and intersegmental spines, which proved critical for accurate
species discrimination which are otherwise difficult to identify under stereo microscopy.
Furthermore, the present study made use of cuticular hydrocarbons (CHCs) for species identification
using spectroscopy techniques, showing prominent results where the data showed that the fingerprint
regions (1000 cm—1-500 cm—1) and stretching regions (3500 cm—1-2500 cm—1) can be crucial in the
identification of species. Spectroscopic data analysed using Principal Component Analysis (PCA)
and Orthogonal Partial Least Squares Discriminant Analysis (OPLS-DA) were able to successfully
discriminate between species. Additionally, the vector potential of the dominant fly, C. megacephala,
was analysed, as this fly remains in close association with humans and animals. This study reports
bacteria species like Pseudomonas aeruginosa, Enterococcus faecalis, and Leclercia adecarboxylata
from the gut of the fly. The study also reports the first report of L. adecarboxylata from C.
megacephala, offering new insights into the species' potential role in pathogen transmission, The
findings of the current study lay significant groundwork in revealing the pattern of diversity and
abundance of Calliphoridae and Sarcophagidae, along with new techniques to enhance taxonomic
clarity.
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