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This study addresses the possibility of using a novel and environmental friendly strategy of combined sterile insect
technique (SIT) and a Wolbachia-based approach in Aedes albopictus population control efforts in Sri Lanka. The
above strategy combines irradiation and the intracellular endosymbiont bacteria Wolbachia, in insects which are
vertically transmitted from mother to offspring. Releasing sterile male mosquitoes in the wild will introduce
sterility for suppression of Ae. albopictus wild mosquito population. The strategy aims at the releasing of sexually
incompatible Wolbachia triple infected and irradiated male mosquitoes on a large scale to the natural environment.
By integrating irradiation, any accidentally released female mosquito will be made fully sterile, and hence the risk
of population replacement of the target population with triple infected mosquitoes is eliminated. Therefore, the
combined SIT/IIT approach offers a safe and bio-secure strategy for the population suppression of Ae. albopictus
in Sri Lanka. The overall work involved assessment of the density and species abundance of wild mosquito
populations, introgression, and characterization of Wolbachia triple infected Ae. albopictus line in a Sri Lankan
genetic background and determination of minimum sterility dose for the males and females of the introgressed
line. Results revealed that Ae. albopictus mosquito was the dominant vector species in the study area
(Narangodapaluwa PHI area) with an average ovitrap index of 75.25% (range; 56.9% - 94.7%) over the study
year. The frequency of Wolbachia infection among the mosquito population was ~17% (13/78). The most
prominent Wolbachia super group infecting the wild mosquito species was the B group and Ae. albopictus was
naturally infected with both strains A and B. Eighty-five new alleles and 8 complete allelic profiles were submitted
to the Wolbachia MLST database. All sequencing data were deposited in the Genebank under the accession
numbers MH447376-MH470292 and MH756095-MH777430. Successful transfer of Wolbachia triple infection
to Ae. albopictus into Sri Lankan genetic background was achieved through an introgression experiment and
characterization of the newly developed Ae. albopictus line expressed partial Cl and revealed competitive fitness
cost for fecundity, fertility, and longevity compared with wild-type while there was no cost for pupation rate, adult
emergence and sex ratio. Therefore, integration of an irradiation (dose; 30Gy) is recommended to achieve
complete male and female sterility prior to mosquito release (minimum sterility dose for males - 28 Gy and
females - 30 Gy). This minimum sterility dose is lower than the irradiation dose applied for SIT and had not
resulted in a significant effect on male competitiveness. Therefore, a combined SIT and Wolbachia based approach
in Ae. albopictus dengue vector control is recommended as an additional tool in integrated vector management in
Sri Lanka.
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