Disentangling the life-history effects of long-term tillage and no-tillage on native bacterial communities across three climatic zones
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Long-term conventional tillage (CT) systems affect soil physico-chemical characteristics, impacting the soil bacterial diversity and functionality. Hence, soil structure and the abundance of beneficial bacteria can be enforced by conservation tillage, like no-tillage (NT), to improve soil fertility, crop yield, and stress tolerance. Along soil practices, their interactions with climatic parameters on shaping the bacterial communities needs to be better understood to predict the outcomes on productivity and climate change. This study aimed at testing the hypothesis that soil bacterial composition and diversity are driven by the life-history effects of long-term CT and NT systems and by climatic parameters and that this interaction affects agroecosystem productivity. Therefore, CT and NT soils were sampled from three different climatic zones classified according to Köppen climate classification: Csa (Mediterranean area, Cordoba, Spain), Cfb (Continental area, Hollabrunn, Austria), and BWh (Arid area, Sadore, Niger). DNA was extracted and bacterial communities were characterized by Illumina sequencing using V3 and V4 region of the16S rRNA. In CT and NT systems, bacterial composition and diversity was similar among soil systems, although differences were recorded among climatic zones. Moreover, bacterial community abundance and structure was affected by the interaction of soil system and climatic zones with consequences on productivity. Cfb and Csa zones revealed a high abundance of Nitrososphaerales and Rhizobiales involved in nitrogen cycle, while BWh climate displayed an abundance of Burkholderiales associated with biocontrol activity and plant stress tolerance. Our results provide building blocks for a synthetic agroecological framework for predicting the outcomes of agroecosystem productivity.
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