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Abstract 
Integrated production systems can stimulate the growth and reproduction of soil microbiota responsible for 

nutrient cycling. The use of quality indicators such as soil microbial biomass carbon (SMBC) can help formulate 
strategies that preserve organic matter and enable more sustainable production systems. The objective of this study 
was to evaluate soil microbial biomass carbon in integrated production systems, a monoculture system of pasture, and 
native Cerrado forest. Undeformed soil samples were collected at a site located in the municipality of Barbacena, MG, 
at depths 0-5 cm, 5-10 cm, 10-20 cm and 20-30 cm in four distinct areas, formed by treatment 1: monoculture to pasture 
(MP) of Urochloa decumbens cv. Basilisk; treatment 2: combination of legumes and grasses (CLG) composed of Urochloa 
decumbens cv. Basilisk and Arachis pintoi cv. Amarillo, with a history of conventional cultivation; treatment 3: 
silvopastoral system (SSP), composed of Urochloa decumbens cv. Basilisk and Eucalyptus urophylla; and treatment 4: 
native forest (NF) of the Cerrado biome, with 37 years of regeneration. To determine the carbon in the biomass, the 
fumigation-extraction method proposed by Vance et al. (1987) was applied, with fumigation and the addition of 
chloroform (without alcohol) in the sample, as suggested by Brookes et al. (1982) and Witt et al. (2000). The 
experimental design was completely randomized, with five replications in each treatment. The data obtained were 
submitted to statistical analysis using the Kruskall-Wallis test and Dunn's test. The microbial biomass carbon reached 
the lowest level in CLG and highest in FN, with statistical differences in the deeper layers and no statistical difference 
just in the surface layer (0-5cm). MP and SSP treatments did not differ from FN. In the CLG system, the results found 
corresponded to 153.1, 152.9, 132.6, 91.3 in layers 0-5, 5-10, 10-20 and 20-30 respectively, while in the FN system, the 
values were 295. 7, 265.5, 235 and 235 in the corresponding layers. The CLG system contained on average 49% less 
carbon in the microbial biomass compared to NF, while the silvopastoral system averaged 8%, and the pasture 
monoculture had a 12% difference. The higher carbon content of the microbial biomass in the areas of native 
vegetation, silvopastoral system and monoculture pasture may be a reflection of the continuous supply of organic 
materials from the litter and rhizosphere, associated with the absence of soil disturbance, constituting a favorable 
factor for survival and growth of different groups of microorganisms; while the low SMBC in CLG can be explained by 
the rapid decomposition of organic matter, which has low C:N ratio, and also can be associated with lower litter 
deposition, limiting microbial activity. Since there was no difference in CBMS between treatments in the 0-5 cm layer, 
where there is a greater predominance of Arachis pintoi roots, we infer that the fibrous root component present in SSP, 
MP and NF substantially contributed to the growth of microbial biomass in the subsurface soil layers, providing these 
systems with better nutrient cycling. 
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