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Experimental plots on a tropical agricultural soil (a ferrasol) after organic matter additions. (Malte Unger)
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Carbon-enrichment of tropical agricultural soil with organic matter (J | )

Enriquecimento de carbono em solo de lavoura com matéria organica (Brazil)

Carbon-enrichment of tropical agricultural soils with locally available organic matter
in the Cerrado agricultural landscape, Brazil.

In the Carbiocial Project viable land management strategies were explored to optimize the
level of carbon in soil and water, helping to maintain and/or improve ecosystem functions,
under changing climatic conditions in the Southern Amazon and the Brazilian Cerrado. In the
framework of this project, on-farm experiments were performed to enrich tropical agricultural
soils in the medium term, with different types of organic matter (OM). In the experiment the
effect of different types of OM amendments on soil carbon and macro-nutrients (N, P, and K),
soil physical properties (waterholding capacity) and crop yield (soy biomass and grain
production) were assessed. The amendments applied are locally available, and are either
free (being waste materials) or considered cost-efficient.

The objective of this on-going experiment is to compare the impact of (i) the quality and
quantity of OM applied, (ii) and the application methods (directly on the soil surface or
incorporation by harrow) on soil chemical and physical properties. It is hypothesised that the
addition of OM can enhance crop yields and, potentially, soil biodiversity. The effects of the
different OM types, amounts and application methods were evaluated after one, two and
three years. From the results, the aim is to provide recommendations for the development of
soil OM-enrichment schemes and carbon-friendly landscape management programs for
farmers, using local resources.

The experiment was established on an area of about one hectare on a ferrasol (red latosol) at
the Rio Engano Farm, in the municipality of Campo Verde, Mato Grosso State. The farm has a
total area of ca. 1500 ha, 830 ha of which are cultivated with soybean and maize rotation,
under a zero-tillage system, which is typical of many farms in this region. It is located in the
Brazilian Cerrado (savanna) biome at about 685 m a.s.l. This biome covers 2 million km2,
which is 23% of the country area. It has a semi-humid climate with a pronounced dry season.
The precipitation during the rainy season (September-April) varies between 800 and 2000
mm/year.

At the be innin%]ofthe experiment (February 2012), three different types of OM amendments
were applied. They comprised (a) sugarcane filter cake (Saccharum officinarum from
ethanol/sugar-production, (b) sawdust of peroba and cedrinho (Peroba jaune and Erisma
uncinatum, respectively) and (c) coarse chips of Eucalyptus sp. Quantities applied were 0
(control), 6, 12 and 18 tonnes of each per hectare; using two methods: directly on the soil
surface, and incorporated by harrow. There were three repetitions per treatment. The area
was not fenced to allow the farmers to continue with their field routines on all plots. In
February 2013, 2014 and 2015 soil samples were taken to analyze their chemical and
Bhysica properties. Soybean samples were also taken in February 2014 and 2015 to estimate
iomass and grain production. From the initial results some conclusions can be drawn: 1)
Organic amendment addition to ferrasols can significantly increase soil organic carbon, even
in amounts as low as 6 t/ha. 2) Amendments should be reapplied every 2 years. 3) The
amendment type and application method does not have a significant effect on increasing soil
organic carbon. 4) The addition of OM amendments is a win-win situation as a solution for
organic matter waste recycling, and simultaneously to improve soil quality.

The area was not fenced to allow the farmer to continue with their arable field routines on all
treatment plots. In February 2013, 2014 and 2015 soil samples were taken to analyze their
chemical and physical properties. Soy bean samples were also taken in February 2014 and
2015 to estimate biomass and grain production.

From our first results we can draw some conclusions:

1) Organic amendment addition to Ferrasol can increase significantly soil organic carbon (SOC)
percentage, even in small amounts such as 6 ton/ha.

2) Amendment reapplication should be done in 2 years intervals.

3) The amendment type and disposition did not have a significant effect on increasing SOC.
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4) The addition of OM amendments is a win-win situation as a solution for organic matter
waste recycling and to improve soil quality.

on Tropical agricultural soil (Malte Unger (unger_malte@web.de))
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Enrichment of Tropical agricultural soil (Ferrasol) with organic matter
amendments. Experimental design: amendment types, amounts and
disposition methods (direct on the soil or with harrow incorporation).
Studied variables: soil carbon and nutrients, soil physical properties
(water holding capacity) and crop yield (soy biomass and grain
production).

Location: Rio Engano Ranch. Campo Verde / Mato Grosso / Brazil
Date: 6.11.2015

Technical knowledge required for field staff / advisors: low

Technical knowledge required for land users: low

Main technical functions: increase in organic matter, increase /
maintain water stored in soil

Secondary technical functions: control of raindrop splash, control of
dispersed runoff: impede / retard, improvement of topsoil structure
(compaction), stabilisation of soil (eg by tree roots against land slides),
increase in nutrient availability (supply, recycling,...), increase of
infiltration, increase of groundwater level / recharge of groundwater,
water harvesting / increase water supply

Manure / compost / residues

Material/ species: (a) Filter cake of sugarcane residues (Saccharum
officinarum from alcohol/sugar-production, (b) saw

Quantity/ density: 6, 12, 18

Zero tillage / no-till
Remarks: A part of the organic matter was added directly on the soil
surface

Non-inversion tillage
Remarks: Another part of the organic matter was incorporate into the
soil by using harrow

Organic cost-efficient or waste materials from Industry
~—

|

sawdust of peroba filter cake of
and cedrinho sugarcane

An. Mo

biomass addition
6,12, 18 ton/ha each

Direct With harrow
on soil incorporation

coarse chips of
Eucalyptus sp

Author: Diego Orduz, orduzrobles@gmail.com
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Amendment truck transport (0,2 ton/US$), amendment application by
tractor(15 US$*ha/dia) and tractor driver (5 US$*ha) costs. The used
organic matter amendments are cost-free. It is suggested to use
cost-free materials if possible or cost-efficient materials to reduce
implementation and maintenance costs. Transport of amendments
is paid by tonne, independently of the type. The OM application
methods (direct on the soil by hand or with harrow incorporation)
did not show significant differences. For this reason only the costs
for the tractor were calculated, because it is a more economic
option.

1. 1.Transport of amendments by trucks (0.2 tonne/US$) (6_x5ll/cudsill: None)
2. 2.Spreading / incorporation of organic matter by tractor (US$ 3/ha for petrol and US$ 5/ha for tractor driver). (s usJl/cussil: None)
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The area presents strong seasonality: dry season (May-Sep) and
rainy season (Oct-Apr)

Thermal climate class: tropics
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The technology cost of maintenance is the same as establishment cost. According with our results, amendment reapplication should be done in
2 years intervals, starting from small amounts such as 6 ton/ha.
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of only 6 tonnes/ha onwards can significantly increase soil organic ;am |.an errado subsidies could encourage the technology
carbon on a ferrasol in the Brazilian Cerrado. This increase took adoption.

place regardless of the type of OM waste applied and even when e There is no specific machinery for OM spreading / incorporation,
the soil was under no-tillage for more than 20 years which increases human workload To reduce human labour, it is

recommended to design / adapt machinery for this purpose (e.g. of
lime or mulch application machinery). However, more tests and
improvements of the application methods are desirable.

e Materials used as OM amendments could be toxic and pose a risk
of soil pollution It is important that land users are well informed
about the risks. Crude forest material such as sawdust from
peroba and cedrinho or roughly processed material such as filter
cake of sugarcane used in this study should not have a toxic
effect. Regarding the potential allelopathic effect of eucalyptus,
its decomposing biomass does not seem to have a significant
inhibitory effect on other crops (Chu et al. 2014)
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