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Abstract: Honeybees (Apis mellifera) are important pollinators worldwide and models for the
research on development and behaviors, showcasing great economic, environmental, and scientific
benefits. As the symbiont of honeybees, the gut microbiota is transmitted through social behavioral
interactions and plays a crucial role in the development and health of honeybees. It not only helps
honeybees digest and absorb nutrients but also helps resist pathogen invasion and enhance
immunity. Recently, honeybees have emerged as the models for studying gut microbiota.
Researchers not only analyzed the composition and function of the gut microbiota in honeybees but
also explored the diversity and functions of strains. This paper reviews the temporospatial
dynamics of the gut microbiota in honeybees, the factors affecting the gut microbiota, the
influences of the gut microbiota on the biological characteristics and health of honeybees, and the
functional applications of the gut microbiota, providing references for the research and application
of the gut microbiota in honeybees.

Keywords: honeybee; gut microbiota; temporospatial characteristics; functional research
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Table 1 Species of bacteria in the bee’s gut (quoted from literature [7])
Phylum Phylotype Species Primary gut location
Core bacteria
Proteobacteria Gilliamella (Gamma-1) Gilliamella apicola Adult ileum lumen and queen guts
Gilliamella apis Adult pylorus
Proteobacteria Snodgrassella (Beta) Snodgrassella alvi Adult ileum wall
Firmicutes Lactobacillus Lactobacillus apis Adult ileum and rectum, queen, and drone guts
(Lactobacillus Firm-5) Lactobacillus helsinborgensis
Lactobacillus huangpiensis
Lactobacillus juensis
Lactobacillus kimbladii
Lactobacillus kullabergensis
Lactobacillus laiwuensis
Lactobacillus melliventris
Lactobacillus rizhaonensis
Firmicutes Bombilactobacillus Bombilactobacillus mellifer Adult rectum, queen, and drone guts
(Lactobacillus Firm-4) Bombilactobacillus mellis
Actinobacteria Bifidobacterium Bifidobacterium apousia Adult rectum

Non-core gut-restricted bacteria

Proteobacteria

Proteobacteria

Proteobacteria

Bacteroidetes

Frischella (Gamma-2)
Bartonella (Alpha-1)

Commensalibacter
(Alpha-2.1)

Apibacter

Environmental bacteria

Proteobacteria

Firmicutes

Firmicutes

Pathogens
Proteobacteria

Proteobacteria

Bombella (Alpha-2.2)

Apilactobacillus

Fructobacillus

Hafnia

Serratia

Bifidobacterium asteroides

Bifidobacterium choladohabitans

Bifidobacterium coryneforme
Bifidobacterium indicum
Bifidobacterium mellis
Bifidobacterium mizhiense
Bifidobacterium
polysaccharolyticum

Frischella perrara

Bartonella apis
Bartonella apihabitans
Bartonella choladocola

Commensalibacter sp.

Apibacter adventoris

Bombella apis
Parasaccharibacter apium
Saccharibacter sp.

Apilactobacillus apinorum
Lactobacillus apinorum
Apilactobacillus kunkeei
Apilactobacillus nanyangensis
Apilactobacillus xinyiensis
Apilactobacillus zhangqiuensis

Fructobacillus apis
Fructobacillus fructosus

Hafnia alvei

Serratia marcescens

Adult pylorus and ileum
Adult hindgut

Adult hindgut and queen guts

Adult hindgut

Adult crop, larval and queen guts, and hive

Adult crop, larval gut, nectar, honey, hive for
Apil. kunkeei, and adult gut for other species

Adult gut for Fru. apis, larval and adult guts,
and hive for Fru. fructosus

Adult gut
Adult gut
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Figure 2 Overview of roles of the gut microbiome in honey bee health.
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