| dedicate this work to my parents, sisters, brothers and
nephews

Abdel Rahman, Hozifa, Abdulla and to my friends who
have

heartily encouraged me throughout this work

Acknowledgements

Firstly, praise to almighty Allah for giving me the
strength and stamina to finish this work. Secondly, | would

1



like to express my sincere gratitude to my supervisors Prof.
Mohamed Musa Mohamed-Ahmed and Sudan University of
Science and Technology Dr. Mohamed Eltieb Hamad Sudan
University of Science and Technology for their endless
efforts, patience, and gquidance and close fruitful
discussions whenever needed and anywhere. My thanks are
also extended to Prof Ahmed Hussein Abdel Rahman of the
Central Veterinary Research Laboratories, (CVRL) Soba, who
read the earlier drafts of this thesis and made valuable
comments. | would also like to thank Messers Ibrahim
Mohamed and Fadlalmola Badwi Zaed for assistance with
the design of figures.

| am also deeply indebted to Dr Nadia M. Osman, head
of the Tsetse and Trypanosomosis Control Department,
CVRL and her staff together with friends and colleagues (
alall jwls) in the department for their interest and
motivation throughout this work. My sincere gratitude goes
along to reach my little nephews Abdulla and Abdel
Rahman Khariy and the rest of the family for their interest,
appreciation and devotion all along. Last and not least my
special thanks go to my closest friend Omima Qasm Alseed
for her stubborn and unwavering support all the way to
completion of this work.



Synopsis

Diel and seasonal flight activities of Tabanidae and
Muscidae were investigated from November 2007 to
October 2008 at Hillat Kuku, Khartoum North, the Sudan.
Flies were caught each hour from dawn to dusk in Nzi traps
and simultaneously intercepted in flight at 1.5X1.5m
electric nets. Diel changes in activity were related to
simultaneous changes in relative humidity, temperature,
light intensity and wind speed in the open and shade. Data
were also obtained on resting sites, fat content of trapped
and electrocuted tabanids and, for the first time, diurnal
activity of male tabanids. The statistical package, Basica-
Epistat, was used to analyze data throughout. Four species
of tabanids were identified in the study area including:
Tabanus sufis Jennike, T. taeniola Palisot, T. gratus Loew
and Atylotus agrestis Weidmann along with many
unidentified Muscinae and a few Stomoxys species. Nzi
traps caught female tabanids exclusively while electric nets
caught both males and females. The species catch
composition of tabanids differed significantly between
seasons, irrespective of the catching device excepting trap
comparisons between the cool dry season (November to
March) and the rainy season (July to October). Unlike their
electrocuted counterparts, the species composition of
trapped muscids (proportions of Muscinae and Stomoxys
species in the catch) differed significantly between



seasons. No significant heterogeneity was detected in
species composition of male tabanids with season.
Excepting the cool dry season, trapped or electrocuted
female and male tabanids as well as muscids had roughly
biphasic diurnal activity peaks, one in the morning and
another in the afternoon, irrespective of species or season.
No nocturnal activity was denoted for muscids or any
species of tabanids, although a few flies of both groups
were entering the trap or impinging on the electric net at
twilight, and then, during the hot dry season only (April to
June). Linear correlation analyses indicated that the diurnal
activity of pooled and each species of tabanids was
significantly correlated to temperature, light intensity and
wind speed, regardless of the catching device or where
these meteorological records had been taken (shade/open).
The corresponding correlations with relative humidity
records were indirect and inconsistent as well. Although
hourly changes in catches of muscids at the electric net or
trap were directly significantly correlated to corresponding
changes in relative humidity there were no similar
significant direct correlations with temperature, light
intensity or wind speed. Mean monthly trap catches of each
species and pooled tabanids were significantly correlated to
those of the electric net over the study period. Both data
suggested that tabanids had bimodal flight seasons: one in

March/April at the end of the cool dry season and another



one from September during the rains to November which
heralds the cool dry season. Electric net mean catches of
muscids were not significantly associated with those of Nzi
trap thus suggesting differences in flight seasons
contingent upon the catching device. While mean monthly
trap catches implied an extended flight season of muscids
in the cool dry period from December to March, the
corresponding electric net catches did not show any clear
flight season for these flies. All resting tabanids had fed
recently on blood but attempts to identify the sources of
such blood meals using polymerase chain reaction (PCR) at
the University of Khartoum were unsuccessful, and
therefore not reported. Estimates of fat content for any one
species of tabanids did not differ appreciably between
catching devices (trap versus electric net). The mean
quantity (kg) of milk produced per cow per day in each
month was negatively correlated with mean trap catches of
muscids, though not with the mean catches of tabanids in
the trap or mean catches of both groups of flies at the
electric net. These results are discussed in relation to
inherent in efficiencies of trap and electric net in sampling
of flies and effects of blood-sucking flies associated with
dairy cattle on milk production as well as recommendations

for further research leading to durable control of these flies.
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