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Introduction

The Pampa Biome occurs in just 2.07% of Brazilian territory, but in

Rio Grande do Sul state occurs in 63% (176,496 km2) of gaucho
territory. Is characterized by predomination of natural grassland with
shrubs and tree vegetation in mosaic (Campos). Because of the natural
grasslands, livestock production is one of the main economic activities.
Natural grass ecosystems of world might be responsible for an annual
sink of about 0.5 Gt carbon (Scurlock and Hall, 1998). Despite of the
potential of mitigation, the society has paid attention in this livestock
production system, mainly in your environmental impact. In addition to
the sporadic livestock exclosure and stocking rate adjustment, other
alternative practice to make more productive this livestock system
(in Campos) is fertilizer application, and hibernal forages sowing
(Overbeck et al, 2007; Boldrini, 2009; Nabinger et al, 2009). The ob-
jective of this work was evaluating the total organic carbon stock in a
Luvisol under natural grassland with different intensifications rates.

Material and Methods

The work was conducted at Embrapa Pecuaria Sul (Bagé/RS, Brazil).
The experimental area has 61 ha with 4 treatments (3 repetitions):
natural grassland (CN); natural grassland improved by fertilization
(CN + A); natural grassland improved by fertilization and introduction
of exotic season species ryegrass (Lolium multiflorum Lam.) and
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red clover (Trifolium pratense L.) (CN + A +F); and natural grassland
with traditional management without stocking rate adjustment (CNT).
The fertilization was made with 300 kg/ha of diammonium phosphate
(DAP) twice a year. During all experiment time, the area was grazed by
Hereford steers with forage offers of 12 kg/ 100kg of live weight. The
soil is classified as a sandy clay Luvisol (Soil Taxonomy) or Luvissolo
Ortico haplico tipico (Brazilian System of Soil Classification — Em-
brapa, 2006). Soil samples for physical and chemical analysis were
taken off in 2015, in the 0-5 cm, 5-10 cm, 10-15 cm, 15-20 cm, 20-
30 cm, 30-40 cm and 40- 50 cm layers with three replicates for each
site evaluation. Soil bunk density was determined by the core me-
thod. Total organic carbon was determined by following Costa et al.
(2008) using a Total Organic Carbon Analyzer (Shimadzu TOC-VCSH)
in Geochemistry Soil Laboratory (UFRGS). The data was assessed by
one-way ANOVA followed by a Tukey test (P<0.05).

Results and Conclusions

The soil bulk density did not differ significantly in none the layers of
soil (Figure 1a). The 0-5 cm layer had the lowest values (1.22 gcm’
on average) and the layer of 40-50 cm, the highest values (1.50 g
cm™ on average). The low values of soil bulk density, in the 0-5 cm
and 5-10 cm layers, do not indicated soil compaction by traffic of
steers, despite the larger stocking rate in the treatments CN+ A and
CN+ A +F. Just as soil bulk density, soil organic matter did not differ
in the different layers of soil (Figure 1b). The O-bcm layer showed
the highest values (3.5% on average) and the layer of 40-50 cm lower
values (1.2% on average).
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Figure 1. Soil bulk density (a) and soil organic matter (b) in a Luvisol under
natural grassland with different intensifications (CNT - natural grassland
with traditional management; CN - natural grassland, CN+A - natural
grassland improved by fertilization; CN+ A +F - natural grassland
improved by fertilization and introduction of ryegrass and red clover).
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Figure 2. Soil stock of total organic carbon at different depths in a Luvisol
under natural grassland with different intensifications (CNT - natural grass-
land with traditional management; CN - natural grassland, CN + A — natural
grassland improved by fertilization; CN + A +F — natural grassland improved
by fertilization and introduction of ryegrass and red clover). Columns with the
same letters do not differ by Tukey test (P < 0.05).

The differences imposed by the treatments of different intensifications
(fertilization, overseeded and stocking rate) in natural grassland
were not enough to cause differences between the stocks of the
total soil organic carbon. Probably because the forage offers was the
same for all treatments (12 kg in dry matter/100 kg of live weight).

We conclude that the managements (fertilization and introduction of
ryegrass and red clover) to improve productivity of cattle in natural
grassland do not affect the stock of total soil carbon when the fora-
ge offers is proper.
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