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1 | INTRODUCTION

Confined swine production produces a large volume of animal waste.
The composition of pig slurry (PS) varies according to the stage of life,
the diet, the use of medications, and animal management, and these
factors also influence the physicochemical characteristics of PS. The

use of PS as fertilizer is a good strategy for proper disposal and an effi-

Abstract

There is a need to evaluate the interference of pig slurry rate and the terrain slope
in the chemical elements losses from the soil. This work aimed to quantify water and
chemical element losses by surface runoff due to terrain slope and pig slurry rate (PS)
in two soils with contrasting textures. Two trials were evaluated in 2018 and 2019 in
Cambisol and Nitisol. Rates of 0, 22.5, 45, and 90 m® ha~! yr~! of PS were applied super-
ficially in sites with slopes ranging from 10% to 35%. Perennial forage grass Tifton 85
(Cynodon dactylon) was grown as summer crop and ryegrass (Lolium multiflorum) was
sown in the cold seasons in a field environment. Were determined the runoff, the vol-
ume of water, and chemical elements (Al, Ca, P, Mg, Cd, Cr, Cu, Mn, Fe, Pb, and Zn) lost
by the surface runoff after natural rainfall. Increasing land slope elevated water losses
substantially, on average 23.4 times in Cambisol and 10.8 times in Nitisol. This increase
resulted in average increases of 27.6 and 12.4 times in the losses of the chemical ele-
ments analyzed for Cambisol and Nitisol, respectively. There was a reduction in water
losses by surface runoff due to increased PS rates applied in both sites. The increased
PS rate affected the losses of Cr and Cu in Cambisol and P, Mg, Cd, and Cu in Nitisol.
The clayey soil potentiated the water and chemical elements losses by surface runoff
inrelation to the soil with lower clay content. Regardless of the soil, water and chemical
element losses are maximized at higher slopes.
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cient alternative to supply the nutritional needs of crops (Ferreira et al.,
2023; Guo et al., 2016).

By containing macro and micronutrients essential to plants in their
composition and other chemical elements, PS application to the soil
without agronomic criteria can cause the accumulation of certain ele-
ments in the soil, increasing the chances of losses by surface runoff
(Yost et al., 2022; Zanon et al., 2020). Surface PS application and the
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ABSTRACT: Excessive phosphorus (P) applications can increase nutrient levels in the
soil, facilitating its transference to aquatic environments and causing contamination.
Thus, the environmental P threshold (P-threshold) is a tool to establish a sound level of
P in the soil, in which P values below the threshold are harmless to the environment.
This study aimed to establish a P-threshold equation for the soils of Mato Grosso State,
Brazil. Twenty samples of representative soils from the main swine production regions of
the State were collected. These samples were characterized chemically and in terms of P
adsorption capacity, then incubated with P rates for 30 days. After incubation, the water-
soluble P content (P-water) and the available P content were determined by Mehlich-1
method (P-Mehlich-1). The relationship between P-water and P-Mehlich-1 allowed the
determination of the P-Mehlich-1 content from which the amount of nutrient in water
increases abruptly, establishing this point as the limit P (P-limit). Subsequently, the P-limit
values were plotted against the clay content of the soils, and the resulting equation was
used to calculate the P-threshold by adding a safety margin of 20 % to the P-limit versus
clay equation. The model was tested on 120 soil samples from Mato Grosso State, and it
was able to separate them into two groups with low and high P-water, classified as below
or above P-threshold, respectively. Based on that, the simplified equation “P-threshold
(mg dm=3) =13 + 0.5 * % clay” was proposed.

Keywords: environmental pollution, swine manure, eutrophication, P-thresholds.

https://doi.org/10.36783/18069657rbcs20230049




