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The global economic importance of coffee, as the second largest commodity, is linked to a complex production 
chain influenced by genetic, environmental and post-harvest factors. The state of Espírito Santo stands out in the 
production of coffee canephora, being the largest producer in Brazil, responsible for approximately 75% of the 
national production, which is equivalent to 20% of the world's production. Soil quality is a determining factor in 
coffee plant tree nutrition and the subsequent sensory experience of the beverage. The soil microbiota constitutes 
a hotspot of ecological richness and variety of microbial taxa with important contributions to the biogeochemical 
cycles of the planet and maintenance of sustainability and balance of ecosystems. A specific group of soil bacteria 
called diazotrophs conduct the biochemical process of biological nitrogen fixation (BNF), through the reduction 
of atmospheric N2 into ammonia, making it bioavailable for assimilation by plants. The present study aimed at 
metagenomic prediction for the identification of potential microbial communities with biological functions such 
as nitrogen fixation. Soil samples were obtained from canephora coffee farms with different edaphoclimatic 
conditions. All samples were taken to the laboratory for chemical assays and DNA extraction. Based on this, 
through the PICRUSt2 program, a total of 44 bacterial genera were predicted. The order Rhizobiales, known for 
comprising nitrogen-fixing bacteria, was represented by 11 genera: Afipia, Allorhizobium-Neorhizobium-
Pararhizobium-Rhizobium, Bauldia, Bradyrhizobium, Mesorhizobium, Methylocystis, Methylovirgula, Microvirga, 
Rhodopseudomonas, Roseiarcus and 1174-901-12. The most abundant genus of Rhizobiales was Bradyrhizobium, 
representing about 4% of all sequences, revealing to be a genus that constitutes the central microbiota of the soil 
of canephora coffee plantations. This taxonomic abundance of potentially atmospheric N2-fixing bacteria indicates 
that the mineral nutrition of these coffee trees is being partially driven by these genera. Faced with the importance 
and current challenge of increasing the production and yield of large crops in a sustainable manner, the expansion 
of studies on the microbiological quality of the soil implies the possibility of improving the coffee production 
chain, which, despite being a monoculture, has a variety of taxa with potential biotechnological applications. 
Thus, studies on the efficiency of diazotrophic bacterial strains as plant growth promoters, phosphate 
solubilization, hormonal regulation and biological nitrogen fixation in coffee are necessary, since the final quality 
of the beverage is influenced by the chemical and microbiological composition of the soil, praising the strong 
plant-microorganism interactions. 
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Predição metagenômica de potenciais bactérias fixadoras de nitrogênio em café canéfora    

 
A qualidade do solo assistida pelas funções dos microrganismos, associa-se intimamente a nutrição e 
rendimento do cafeeiro. O objetivo deste estudo foi utilizar ferramentas de predição metagenômica para 
avaliação de potenciais bactérias fixadoras de nitrogênio, do solo de fazendas de café canéfora. Foram 
previstos um total de 44 gêneros, sendo 11 pertencentes a classe dos Rhiazobiales. Destaque especial foi dado 
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ao gênero Bradyrhizobium. Diante da importância a nível mundial da cafeicultura e da necessidade de 
reversão dos modelos convencionais de cultivo, a emergência e expansão de estudos acerca do potencional 
biotecnológico dessas comunidades microbionas, são de extrema contribuição.  
 
Palavras-chave: Café; Microrganismos do solo; Fixação de nitrogênio. 

 

Acknowledge: The authors would like to thank the Sul Serrana of Espírito Santo Free Admission Credit Cooperative 
- Sicoob (23186000886201801), the Coordination for the Improvement of Higher Education Personnel (CAPES), the 
National Council for Scientific and Technological Development (CNPq), the Foundation for the Support of Research 
and Innovation of Espírito Santo (FAPES), to the Federal Institute of Espírito Santo through PRPPG nº. 10/2019, the 
Universidade Federal de Viçosa (UFV) and the Universidade Federal do Espírito Santo (UFES) 


