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ABSTRACT: Agricultural activity in Brazil, through different agricultural practices and 

inadequate management systems, has been affecting the environment over the years. 

Therefore, becomes essential to develop strategies on soil use aiming at greater sustainability 

of national agriculture. The focus of this study was to determine the changes in the biological 

quality of a Dystroferric Red Latosol (Oxisol) of Cerrado under farming systems of grains and 

forage. The study, carried out in an experimental area of Embrapa Maize and Sorghum, 

consisting of 11 arrangements (maize monoculture; maize and "Brachiaria brizantha cv. BRS 

Piatã" consortium; soybean monoculture; "B. brizantha cv. BRS Piatã" monoculture; consortium 

- soybean in annual rotation; soybean - consortium in annual rotation; consortium - pasture in 

annual rotation; pasture - consortium in annual rotation; pasture - pasture - consortium in 2 

years rotation; pasture - soybean - consortium in annual rotation and natural Cerrado) and three 

depths (0-10, 10-20 and 20-40 cm). A randomized complete block design was used. The 

samples were collected in two seasons (September/2015 and July/2016). As bioindicators of 

soil quality, the activity of acid and alkaline phosphatases, β-glucosidase enzymes and the 

functional diversity were used, the first two were evaluated by the colorimetric method and the 

last by the Biolog system (Shannon Index (H), Total Activity (TA), Equity (E) and Substratum 

Wealth (S)). The results showed that there was no significant difference between the 

parameters evaluated for samples collected in September/2015, already for the samples of the 

July/2016, there was a significant difference (p<0.05) for acid phosphatase and functional 

diversity at the depth of 0-10 cm. The highest activity of the acid phosphatase enzyme was 

verified in the Cerrado soil and the lower in the maize monoculture with values of 10348,733 e 

8590,660 μg p-nitrofenol h
-1

g
-1

 soil, respectively. The functional diversity showed higher TA in 

the system under soybean - consortium rotation and lower in soybean monoculture with values 

of 23,78 and 1,07 respectively. For S, the consortium - soybean was the largest with 28 

substrates, and the lowest was the soybean monoculture with 4. In relation to H, the highest 

index was for pasture - consortium in rotation for 2 years, reaching 3,05 and the lowest 1,67 in 

soybean monoculture. For E, only the soil under soybean monoculture showed value of 1,15, 

being superior to the others. The highest enzymatic activity and functional diversity was found at 

the depth of 0-10 cm due to the deposition of organic matter of the cultural residues in the soil. 

With these results, it is concluded that through the enzymatic activity of acid phosphatase and 

functional diversity, it is possible to detect the changes caused by the different cultivation 

systems in the soil biological quality. 
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