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We developed traditional fermented products from Zambia model 

systems to study the evolutionary dynamics of microbial 

communities. These products, based on milk or on cereal, are 

made by local people by serial transfer of some of an old batch of 

product to initiate a new batch. Fermentation takes place in large 

calabashes. 

 

 

In natural environments, organisms evolve as mixed 

communities 

Top panels show local sellers of traditional fermented products in Zambia. After fermentation in 

calabashes,  the final products are usually sold from buckets. Lower panels show the production 

procedures of the cereal based product Chibwantu and the milk based product Mabisi. Products 

have a shelf-life of several weeks without a fridge.   

 

We started a separate project on the food value chain of local products:  

• What do local consumers like and how can producers best meet consumers needs 

• Nutritional value of the products 

• Best practices how to produce a high quality product most efficiently 

• Develop starter cultures 

• Economic and cultural empowerment of local producers 

2. Laboratory experimental evolution of microbial 

communities 

• Parallel evolution between lineages derived from the same 

start? 

• Convergent evolution of all lineages due to the identical 

environment? 

• Evolutionary dynamics over time?  

 

Future work 

• Synthetic biology: how many strains are needed to form a 

stable community? 

• Start a community from scratch  

 

..... 

1. Signs of local adaptation on community structure?  

We sampled fermented products at various local markets 

throughout Zambia. Local producers claim to follow the same 

protocol for production and use similar starting materials.  

 

Comparison of communities at evolutionary equilibrium  

We expect that communities within samples collected in close 

proximity would be more similar to each other than samples 

collected further away.  

 

Results 

A product lineage is propagated without exchange with others for 

years. Microbial communities thus evolve in isolation and will 

have reached an evolutionary equilibrium.   

 

Using culture based (plating on selective media) and non-culture 

based techniques (TGGE, clone libraries), we showed that 

microbial  communities are dominated by 6 to 8 species of lactic 

acid bacteria.  

Cluster analysis of microbial community structure comparing all samples taken at 4 locations. 

We used a Jack-knife procedure.  

 

We found the opposite of what we expected. We went back to the 

local producers, who informed us that they try to make their 

product slightly different than other local sellers for marketing 

purposes.  

 

Next steps 

• Sample in small villages with only one producer 

• Conduct interviews to establish how anthropogenic factors 

shape evolutionary outcomes  

• Batch-to-batch variation 

• How to start a new product lineage 
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Box: Two traditional Zambian fermented products: Chibwantu and Mabisi  
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