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ABSTRACT

Giant Asian honey bee (Apis dorsata) and dwarf Asian honey bee (Apis florea)
are native bee species in tropical Asia. They are important pollinators for the rainforest
ecosystem. Generally honey bee survival is correlated with bacterial colonization in the
gut during the developmental stages. In this study we aimed to investigate the bacteria

communities in A. dorsata and A. florea midguts.

The first study was to determine the dynamics of bacteria community structure
across four A. dorsata life stages in different geographical locations by polymerase
chain reaction-denaturing gradient gel electrophoresis analysis (PCR-DGGE) and 16S
rRNA sequencing. The results revealed that bacteria diversity increased as the bee
progresses through larval stage to emerged bee and worker. In contrast to these three
stages, the pupal stage did not show any bacteria. Two bacterial phyla (Proteobacteria
and Firmicutes) and four classes (Alphaproteobacteria, Betaproteobacteria,
Gammaproteobacteria, and Bacilli) were identified, but the frequency varied among the
different stages and locations. The classes Gammaproteobacteria and Bacilli dominated

in three stages of development.



The second study characterized the colonization and composition of bacterial
flora in dwarf Asian honey bee (Apis florea) larvae and compared bacterial diversity
and distribution among different sampling locations. Using nested PCR and denaturing
gradient gel electrophoresis, the result revealed A. florea larvae harbored bacteria
belonging to two phyla (Proteobacteria and Firmicutes), five classes
(Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria, Bacilli, and
Clostridia), six genera (Clostridium, Gilliamella, Melissococcus, Lactobacillus,
Saccharibacter, and Snodgrassella), and an unknown genus from uncultured bacterial
species. The classes with the highest abundance of bacteria were Alphaproteobacteria
(34%), Bacilli (25%), Betaproteobacteria (11%), Gammaproteobacteria (10%), and
Clostridia (8%), respectively. Similarly, uncultured bacterial species were identified
(12%).

The foraging phenology of the native Asian honey bee is one of the least studied
aspects of colonial life history. The third study observed the circadian flight activities of
four A. dorsata colonies in northern Thailand. After the first flight commenced at dawn,
the number of foraging bees peaked (18-20%) in the early morning, decreased (5%) in
the late morning and remained steady until dusk. The pattern of forager daily flight was
similar with all colonies observed. Our study found that flight activity is independent of

ambient temperature.

This thesis provides important clues on the survival of the native Asian honey
bees by studying the bacteria in their midguts and foraging behavior. Bacterial
communities in these two honey bees shared phylum Proteobacteria and Firmicutes
including class Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria, Bacilli
and uncultured bacterial species. Bacterial profiles were homogeneous among colonies,

but heterogeneous within the different colonies and locations.

Keywords: Apis dorsata, Apis florea, Denaturing gradient gel electrophoresis, Gut

bacteria community, Insect bacteria, 16S rRNA gene
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