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Introduction

The Amazon region plays an important role in the global carbon cycle 

due to its  land extension and amount of carbon stored both in the 

vegetation and in the soil (Aguiar et al., 2012). In the past 50 years, 

this region underwent an intense process of soil use change, thus 

studies investigating the carbon dynamics in agricultural and livestock 

production systems in the Amazon are of key importance.

It is observed that, in the current food production scenario, there are 

increasingly more public policies that foster agricultural and livestock 

activities than towards high-production systems that also promote en-

vironmental gains (Salton et al., 2011; Carvalho et al., 2014a).

This research aimed to investigate the dynamics of the soil carbon con-

tent in a native forest – poorly managed pasture – silvopastoral system 

chronosequence.

Material and Methods

The areas studied are located at Vitória Farm in Paragominas,  state of  
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Pará, Brazil. The farm was established in the late 1960s, when part of 

the native forest was removed for the implementation of homogeneous 

pastures. By the 1990s, those pastures were suffering from agricul-

tural degradation process (high infestation by weeds) and, in 2009, the 

area was overhauled, when the silvopastoral system was implemented 

in part of the land. The silvopastoral system is made up of the tree 

species Schizolobium amazonicum (Paricá) and by the forage grass 

Brachiaria brizantha cv piatã. Between 2009 and 2012, crop rotation 

with Zea mays x forage grass was performed in the system following 

guidelines of the no-tillage system.

The soil in the area is classified as high-clay dystrophic yellow latosol. 

The chronosequence investigated was as follows: remaining native 

forest (collection in 1992 by Camargo et al., 1997), pasture under 

agricultural degradation (collection in 1992 by Camargo et al., 1997), 

and pasture under silvopastoral system (collection in 2013).

Soil was collected from layers 0-10, 10-20, and 20-30 cm deep with 

three repetitions and the sites were selected away from the zone of 

interference of the trees’ root system. The soil carbon content was 

assessed in a Carlo Erba elemental analyzer. Results were evalua-

ted considering the different soil use systems and soil layers, through 

variance  analysis (ANOVA) and mean comparison test Tukey at 5% 

probability, using the software SAS.
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Results and Conclusions

When the degraded pasture (DP) area was compared to native forest 

(initial reference), significant carbon loss was found in the DP area due 

to poor management (Table 1). The carbon content in the 0-10 cm-

-deep-layer was statistically different between the silvopastoral sys-

tem (SP) and the DP (Table 1). In the 10-30 cm-deep range, the 

results of the same systems were statistically similar, however, the 

SP system had higher absolute values than the DP.

Table 1. Mean C content (g kg-1) in different soil management systems at 
Vitória Farm (Paragominas, PA, Brazil) between 1992 and 2013

 

 Soil use system 

Layer (cm) NF DP SP 

0-10 26.2 ± 0.13 A 22.4 ± 0.07 A 27.4 ± 0.18 A 

10-20 17.3 ± 0.06 A 10.1 ± 0.03 B 12.8 ± 0.15 AB 

20-30 9.0 ± 0 A 7.6 ± 0.07 A 10.5 ± 0.05 A 

(α

crease in organic matter, which also benefits the soil’s physical structure and favors 

Means followed by the same letter in the line do not differ among themselves 

by the Tukey test (α=0.05);  NF: Native  forest;  DP: Degraded  Pasture 

evaluated  in 1992;  SP: Pasture under  integrated   Forest-livestock system 

with Paricá. 

It is inferred that the pasture overhaul with soil fertility correction, 

adequation of the stocking rate, and incorporation of no-tillage planting 

for growing corn x forage grass (for three harvests) impacted the incre-

ase in soil carbon content in the area studied. It is important to point 

out that the integrated cultivation systems in no-tillage planting on 

straw leads to a greater increase in organic matter, which also benefits 

the soil’s physical structure and favors the establishment of roots and 

water infiltration into the soil (Martorano et al., 2009).

Carvalho et al. (2014b), in a similar study, identified greater car-

bon stock in a crop- livestock area compared to a poorly managed 

homogenous pasture. Besides the benefits of the production system, 

agriculture and livestock integration systems also have the potential 

to control greenhouse gas emission from farming and ranching. Accor-

ding to Silva et al. (2014), the crop-livestock integration system can 
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potentially act as a CO2 sinkhole as long as the grazing intensity is 

correct. In turn, Salton et al. (2014) identified that the crop-lives-

tock integration system had better productivity and environmental 

efficiency. Those authors also report that the system is recommended 

for the different regions of Brazil.

Overall, it was found that pasture overhaul and responsible manage-

ment led to an increase in carbon content in the area. Therefore, 

multiplying information on effective soil management systems, as is 

the case observed at Vitória Farm in Paragominas, PA, Brazil, beco-

mes necessary.
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