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Rice straw recycling increased soil microbial functional
diversity during the decomposition of rice straw
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Agricultural residues are precursors of soil organic matter, its decomposition in the field
allows the entry of carbon and other nutrients into the system. However, it can also favor
the proliferation of pathogens, converting it into a great challenge for producers. Among
the alternatives to waste management are, burning of rice straw and/or its incorporation
into the soil. However, the knowledge of the impact of these strategies on the microbial
community and especially in their functionality is limited. This study sought to determine
the effect of the application of four rice straw management strategies, on the structure
and function of the microbial communities associated with the biogeochemical cycles of
carbon (C), nitrogen (N), and phosphorus, those strategies are: 1. Leave rice straw as a
mulch; 2. Rice straw as a mulch with the addition of microorganisms; 3. Rice straw plus
microorganism inoculum followed by incorporation into the soil; 4. Burning of rice straw
followed by ashes incorporation into the soil). A field trial was implemented with a random
incomplete block design, sampling soil three times during a cultivation cycle. The soil
was characterized by physicochemical and enzymatic analyzes, the microbial
communities were described using shotgun metagenomics. Productivity and
phytosanitary status of the rice crop were determined. The results showed differences in
pH, enzyme activities, and microbial community at initial and degradation time compared
to final time. Genes related to diverse processes of the N cycle as nitrogen fixation,
nitrification, denitrification among others were identified. Regarding the C cycle, glycosyl
hydrolases with action on hemicellulose increased especially at degradation times. This
study suggests that the strategies of using rice straw, either as mulch or incorporated in
the soil with microorganisms, are an adequate option for the final disposal of the rice
straw, as agricultural practice to improve sustainable agricultural systems.



