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The microbiome of a cicada species is a fascinating subject that sheds light on the
intricate relationship between these insects and the diverse microbial communities that
inhabit their bodies. Understanding this relationship can provide insights into cicada
biology, ecology, and their interactions with the environment. This article delves into the
composition, function, and ecological implications of cicada microbiomes, as well as their
potential applications in scientific research and agriculture.

Introduction to Cicadas and Their Microbiomes

Cicadas are known for their distinctive sound, produced by males during mating calls, and
for their remarkable life cycles, which can span several years underground. These insects
belong to the order Hemiptera and are particularly known for the genus Magicicada,
which includes species that emerge in synchronized cycles, often after 13 or 17 years.

The microbiome refers to the community of microorganisms, including bacteria, archaea,
fungi, and viruses, that live in a specific environment. In cicadas, the microbiome plays a
crucial role in their development, nutrition, and health.

The Role of the Microbiome in Cicada Biology

1. Nutritional Support: Cicadas primarily feed on xylem sap from plants, which is low in
essential nutrients. The microbiome helps cicadas break down complex carbohydrates and
synthesize vitamins and amino acids that are critical for their growth and reproduction.

2. Defense Mechanisms: The presence of beneficial microbes can enhance the cicada’s
immune response. Certain bacteria produce antimicrobial compounds that protect cicadas
from pathogens and parasites, thereby contributing to their survival.

3. Developmental Processes: The microbiome influences various developmental stages of
cicadas, from egg to nymph to adult. Microbial interactions can affect molting and
metamorphosis, ensuring the proper development of physical structures necessary for
their lifecycle.

Composition of the Cicada Microbiome

The microbiome of cicadas is diverse, with various bacterial phyla being prominent.
Research has shown that the composition can vary significantly between different species
of cicadas and even among individuals within the same species. Some of the most common
phyla found in cicada microbiomes include:



- Proteobacteria: A major group of bacteria that are often involved in nitrogen fixation and
can play roles in nutrient cycling.
- Firmicutes: Known for their ability to ferment carbohydrates, these bacteria can aid in
the digestion of xylem sap.
- Actinobacteria: These bacteria are known for their role in decomposing organic matter
and can produce antibiotics that inhibit pathogens.

Factors Influencing the Microbiome Composition

Several factors can influence the composition of cicada microbiomes:

- Host Species: Different cicada species may harbor distinct microbial communities due to
differences in diet, habitat, and life cycle.
- Environmental Factors: The surrounding environment, including the availability of food
sources and the presence of competitors or predators, can shape the microbiome.
- Life Stage: The microbiome can change during different stages of a cicada’s life cycle,
with variations in microbial communities observed between nymphs and adults.

Ecological Implications of Cicada Microbiomes

The microbiome of cicadas has broader ecological implications that impact not only the
cicadas themselves but also their environment and other species within the ecosystem.

Impact on Plant Health

Cicadas are known to influence plant health through their feeding. The microbiomes of
cicadas can indirectly affect the plants they feed on by altering the nutritional dynamics of
the plant sap. Additionally, the microbiomes may also contribute to the transmission of
plant pathogens, influencing plant health and ecosystem dynamics.

Interactions with Other Organisms

Cicadas serve as a food source for various predators, including birds, mammals, and other
insects. The microbial communities within cicadas can influence their nutritional value as
prey. For instance, cicadas with a diverse and robust microbiome may provide more
nutrients to their predators, impacting the food web.

Research and Applications

The study of cicada microbiomes has gained attention in various fields of research,
including ecology, entomology, and even agriculture. Understanding these microbial



communities can lead to several applications:

1. Biodiversity Conservation: Insights into cicada microbiomes can aid in conservation
efforts by identifying key microbial partners that support cicada health and resilience.

2. Agricultural Practices: Cicadas can affect crop health, and understanding their
microbiomes may help develop strategies to mitigate potential damage to crops while
promoting beneficial interactions with plants.

3. Biotechnology: The unique metabolites produced by cicada-associated microbes may
have applications in biotechnology, including the development of novel antibiotics or
biopesticides.

Future Research Directions

As the field of microbiome research continues to evolve, several areas warrant further
exploration:

- Metagenomic Studies: Advanced sequencing technologies can provide deeper insights
into the genetic diversity and functional capabilities of cicada microbiomes.
- Longitudinal Studies: Observing changes in cicada microbiomes over time and across
different environmental conditions could reveal important ecological patterns.
- Interactions with Other Species: Understanding how cicada microbiomes interact with
those of other organisms in their habitat can offer a more comprehensive view of
ecosystem dynamics.

Conclusion

In conclusion, the microbiome of cicada species is a complex and dynamic community that
plays a vital role in the biology and ecology of these fascinating insects. By supporting
nutritional needs, enhancing defense mechanisms, and influencing developmental
processes, cicada microbiomes are integral to the health of cicadas and their interactions
with the environment. Continued research into these microbial communities holds the
promise of advancing our understanding of cicadas and their ecological roles, as well as
providing potential applications in conservation and agriculture. As we unveil the secrets
of cicada microbiomes, we gain not only knowledge about these insects but also insights
into the intricate web of life that sustains our ecosystems.

Frequently Asked Questions

What is the primary function of the microbiome in
cicadas?
The microbiome in cicadas plays a crucial role in digestion, nutrient absorption, and



overall health, helping them break down complex carbohydrates and detoxify harmful
substances.

How does the microbiome composition of cicadas
change during their life cycle?
The microbiome composition of cicadas can vary significantly between nymphs and adults,
often reflecting changes in diet and environmental exposure as they transition from
underground to aerial life.

What methods are used to study the microbiome of
cicadas?
Researchers commonly use DNA sequencing techniques, such as 16S rRNA gene
sequencing, to identify and analyze the microbial communities present in cicadas.

What are some common microbial species found in
cicada microbiomes?
Common microbial species in cicada microbiomes include members of the phyla
Firmicutes, Bacteroidetes, and Proteobacteria, which contribute to various metabolic
functions.

How does the cicada microbiome interact with
environmental factors?
The cicada microbiome interacts with environmental factors such as temperature,
humidity, and food availability, which can influence microbial diversity and functionality.

What implications does cicada microbiome research
have for understanding insect health?
Studying the cicada microbiome can provide insights into insect health, resilience to
diseases, and the role of symbiotic relationships in ecosystem dynamics, potentially
informing pest management strategies.
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