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Why Continuous Investment in Food System Microbiome Research is Essential

Microbiome research has revolutionised our understanding of health, agriculture, and the
environment, but the potential is far from fully realised. Microbiome research is revolutionising the
way we grow, process, and consume food. From improving quality and nutrition to reducing waste and
enhancing sustainability, the transformation to a sustainable food system in the face of climate change
and other societal challenges can be mediated by microbiomes.

Here’s why further funding is essential:
1. Success Stories That Prove the Potential

o Sustainable Crop Production: Nitrogen-fixing bacteria and other microbial inoculants have
helped farmers boost yields while reducing the need for chemical fertilisers and pesticides. For
example, microbial solutions in agriculture are already lowering costs and minimizing
environmental harm.

o Climate Resilience: In arid regions, microbes are enabling crops to grow in nutrient-poor soils,
improving yields even under drought or extreme weather conditions.

e Animal Health and Productivity: Microbiomes play a critical role in livestock health and
performance. Research into gut microbiomes in animals has led to improved digestion, disease
resistance, and overall productivity, reducing reliance on antibiotics and ensuring healthier,
more sustainable animal agriculture.

e Enhanced Food Quality: Microorganisms are being used to ferment and improve food flavour,
texture, and shelf life. For example, bacterial cultures are essential in creating high-quality
yoghurt, cheese, and fermented vegetables, making them staples of nutritious diets worldwide.

o Improved Nutrition: Probiotics and prebiotics have shown how microbes improve gut health,
boost immunity, and even increase nutrient absorption, offering hope in tackling global
malnutrition. Nutrition and human gut health are tightly linked and microbiomes play a key role
for human/animal health.

e Waste to Resource Innovations: Microbial processes are transforming food and agricultural
waste into valuable products like biofertilisers, animal feed, and bioenergy.

¢ Environmental Restoration: Microbes are being used to clean up oil spills and detoxify polluted
areas, proving their immense value for sustainable living.
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2. Gaps That Need to Be Bridged

e Microbial Diversity: Over 99% of microbial species remain unexplored. We could be missing
solutions to some of humanity's biggest challenges in those unknown microorganisms. Most
microbiome research has focused on bacteria, but other microorganisms—such as fungi,
archaea, and viruses—play equally critical roles. For example, mycorrhizal fungi enhance
nutrient uptake in plants, while viruses and phages regulate microbial populations in
ecosystems. Expanding microbiome research to encompass these lesser-studied organisms is
essential to unlock their potential.

e Scalability: Many successful microbiome applications are still in the lab. Further investment is
needed to scale up these innovations for global impact.

e Soil and Crop Health: Overused chemical inputs have degraded soils worldwide. Further
funding can unlock the potential of soil microbiomes to restore soil health and improve crop
resilience naturally.

e Animal Microbiomes: The microbiomes of livestock and aquatic species remain underexplored.
Funding is needed to understand how microbial communities in animals influence health,
growth, and resistance to disease.

e Personalized Nutrition: While microbiomes have shown the potential to enhance nutrition,
more research is needed to develop tailored solutions that combat malnutrition and diet-
related diseases globally.

¢ Food Safety and Longevity: Harnessing beneficial microbes to naturally preserve food, extend
shelf life, and improve food safety remains a critical area for innovation.

e Scalable Waste Upcycling: Many microbial solutions for waste transformation are still in the
lab. Funding will help scale these to reduce global food waste, which currently totals one-third
of all food produced.

3. The Stakes for Global Food Systems

¢ Feeding 10 Billion People by 2050: The world needs to increase food production by 60% while
reducing its environmental impact. Microbiome research offers scalable solutions to meet this
challenge sustainably.

¢ Protecting Ecosystems: Microbiome-based solutions reduce reliance on chemical fertilisers and
pesticides, preventing water and soil pollution while preserving biodiversity. Furthermore,
microbiome-based can help reduce methane emissions from livestock by optimising gut
microbial populations, contributing to climate change mitigation efforts.

¢ Addressing Food Waste: Microbial innovations can help transform waste into biofuels,
biodegradable plastics, and even new food products, creating a circular food system.
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4. A Vision for the Future Powered by Microbiomes
With proper funding, microbiome research could:

o Strengthen Climate Resilience: Create climate-smart crops that thrive in extreme conditions
through microbial partnerships.

e Boost Food Quality: Develop crops and food products enriched with vitamins, minerals, and
probiotics for healthier diets.

e Enhance Animal Health: Tailor microbial solutions to improve livestock health and productivity,
reducing the need for antibiotics and mitigating environmental impacts of animal farming.

e Enhance Food Safety and Shelf Life: Naturally extend the freshness of perishable foods,
reducing reliance on harmful preservatives.

¢ Revolutionize Waste Management: Enable zero-waste food systems by turning agricultural and
food waste into valuable resources.

o Expand Biodiversity Restoration Efforts: Harness the power of diverse microbial communities
(including fungi, archaea, and viruses) to regenerate soils, support plant health, and restore
ecosystems.

Let’s Build on What We’ve Achieved

Microbiome breakthroughs have already transformed agriculture, nutrition, and waste management,
but the breakthroughs achieved so far are just the tip of the iceberg. With targeted investment, we can
ensure food security, protect ecosystems, create a sustainable, zero-waste food system, and combat
climate change — all through the power of the microbiome.



