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Healthy aging

Physical outdoor activity
Eat local produced food

Purpose
Relaxation
Close social ties
Medical care



Protein & Cell volume 11, (2020)

Bacteria and health
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Human evolution

Connection with nature

Yatsunenko, T., (2012), Nature
Clement, J. (2015), Sci Adv







Connection with nature

Biodiversity and evolution
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Connection with nature

Biodiversity and functionality
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Biodiversity and resilience
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Biodiversity hypothesis of health
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Resilient health
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Practical Recommendations 
To Increase Gut Microbial Diversity

• Live on a farm, or at least have a dog or two
• Eat a diverse diet
• Eat washed raw fruits and vegetables
• Fibers
• Fermented foods 
• Probiotics
• Wash hands with soap and water instead of 

sanitizing
• Avoid unnecessary antibiotics
• Breast feed your baby
• Avoid elective caesarean births
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Flies et. al Science of the Total Environment 2020

Diversity 80
Rural kids have:
higher gut microbiome diversity
lower prevalence of asthma and allergy
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Hirt 2020 EMBO reports

Raw fruits and vegetables



Wassermann et. al. Frontiers in microbiology 2019

Raw fruits and vegetables



Immune and NCD’s

Contact with 

biodiversity
microbial

Resilient health



Eat, breath and
touch green

Marco.van.es@Bac2nature.org



Bac2veggie biodiverse growing

Do raw vegetables, 
grown in a rich microbial diversity,

have an extra health effect?

“…. Besef je dat dit voor mij de eerste 
keer in 40 jaar tuinbouwervaring is dat 
ik een meetbaar verschil zie tussen Bio 
en Conventioneel? Als het meetbaar is 
ipv een gevoel of een emotie is dit 
een onderzoek van wereldformaat. 
Alleen ziet niemand dit nog….”

Rob Baan, Koppert Cress



Bac2veggie biodiverse growing

Hirt 2020 EMBO reports



Bac2veggie biodiverse growing
2020 2021 2022

Wassermann et. al. 2019

€ 1.8 M Steering soil microbiomes 
for better crop quality

Organic Conventional

Bioglastuinbouw NL

2023



Bac2play biodiverse playing

Roslund et al; Science Advances Oct 2020

Our findings suggest that 
biodiversity intervention
enhances immunoregulatory pathways and provide an incentive for future 
prophylactic approaches to 

reduce the risk of immune-
mediated diseases in urban 
societies.



Steering soil microbiomes for better crop quality
The holy grail to improve human health



Bac2play biodiverse playing

6 MSc Wageningen +
Day care
GGD
RIVM
Landscaping
Soil microbiome
Health care

Restoring biodiversity 
of day care 
playgrounds to kick 
start children’s health



Bac2play biodiverse playing
“Ik ben als wetenschapper en 
voorzitter van het Deltaplan 
Biodiversiteitsherstel - én 
als kersverse grootmoeder -
groot voorstander van dit 
initiatief van Bac2Nature om 
de biodiversiteit op 
kinderdagverblijven te 
vergroten. Uitrollen in 
Nederland zou ik zeggen, zo 
snel mogelijk!”

Prof. Dr. Louise Vet



Bac2builing



Bac2building ventilation

Kembel et. al. The ISME Journal 2012



Bac2building vegetation



Bac2building daylight



Bac2building materials



Bac2building 



Bac2building



Bac2thecity Urban Greenspace

Liddicoat et. al Science of the Total Environment 2020

Biodiverse soil dust modulates gut microbiota
Bacteria from biodiverse soils may have an anxiety reducing effect
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Salway et. al Enviroment International 2020

Bac2thecity Urban Greenspace
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Exposure vs targeted hygiene

Rook et. al. Allergy and Clinical immunology 2021


