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Introduction

Better information on greenhouse gas (GHG)
emissions and mitigation potential in the sugarcane
sector is necessary to manage these emissions and
identify responses that are consistent with the status
of economically and environmentally friendly source
of energy (do Carmo, et al., 2012).

In the sugarcane sector, GHG emissions
from the agricultural system can be originate from
several sources, the most important being: a) con-
version or land use change and its effects on C
and N stocks of ecosystems; b) fertilization and ir-
rigation; c) management of waste, including burn-
ing before harvesting; and d) operations in planting.
Decomposition of industrial and agricultural waste
such as straw and sugarcane vinasse contribute to
29% of GHG emissions resulting from the formation
N,O and CO,, while another 10-20 % correspond to
emissions of CO, and N,O by the use of nitrogen
fertilizers (Figueiredo, et al., 2010). The inefficient
use of fertilizers by crops is regarded as an impor-
tant factor controlling N, O flux from soil (Bouwman,
1998).

Fertiliser application alters the concentra-
tion of N in different soil compartments, causing
leaching of nitrogen compounds and the emission
of N,O or N,, by the action of soil microorganisms
that govern the processes of nitrification and deni-
trification (Smith, 1997). The most important factors
affecting N,O emissions from fertilizers are the cli-
mate, the carbon (C) organic sail, soil texture, soll
drainage, plenty of NO3-N and soil pH, plus the
related to management factors, which are the rate
of application of N fertilizer by type, rate and tech-
nique of application of these fertilizers and crop type
(Wrange et al., 2001; Snyder et al, 2009; Carmo et
al, 2012). Generally, the longer the time in which the
compounds from N fertilizers, organic wastes, crop
residues etc. are available for the microbes in the
soil and without competition absorption by plants,

the higher should be the emission of N,O from the
nitrification and denitrification process.

In Brazil, as manual harvesting is been
gradually substituted by mechanized methods,
the sugarcane crop residue (trash) left on the soil
surface is increasing (do Carmo et al., 2012). The
maintenance of the crop trash in the field, increase
the organic matter content of the soil and creates
favorable conditions for the establishment of a mi-
croclimate in those areas, since no abrupt changes
occur in the temperature and humidity of the soil,
favoring the establishment of a biological commu-
nity that decompose straw, allowing the reuse of
nutrients (Huang et al., 2013).. Focusing conserva-
tionist management practices, the ideal amount of
crop residues to be left on the field is still unknown,
which can differ regarding soil characteristics, en-
vironment, and variety. However, the maintenance
of the straw in the field can change the GHG flow,
which may have important reflection on global car-
bon and nitrogen equivalent system.

Despite the importance of the subject, data
are still limited and controversial related to the in-
teraction between sugarcane trash left on the field
and the emission of N20 from fertilized soil (Figue-
iredo, et al., 2010). Thus, the understanding of how
fertilization and different levels of trash interfere in
the GHG emissions, to report a consensus emis-
sion factors for the sugarcane sector, become vital
to the overall carbon balance in ethanol production
and can be decisive for an international acceptance
of this fuel in the short and medium term.

Methods

The samples were collected during the
sugarcane season 2012/2013 in commercial area
located in Iracemapolis City, Sdo Paulo, Brazil (co-
ordinates 22 ° 34’ S and 47 ° 31’ W). The sugarcane
variety used was the CTC -14 in the second ratoon
cane grown on soil classified as loamy Oxisol. Three
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treatments were evaluated, no trash (T0), 50 % (T1)
and 100 % (T2) of straw left on the field. There-
fore, after mechanized harvesting the trash left on
the field was 6.0 and 12.26 ton ha™. After the trash
material was placed onto the soil, the experimental
plots were fertilized with 100 kg N ha™ (ammonium
nitrate). Fixed PVC chambers to collect the GHG
samples were installed in the experimental plots,
and remained in the same location throughout the
experiment (Davidson & Schimel, 1995; Varner et
al., 2003). A total of eight chambers were installed
in each treatment, divided in 2 subplots with and
without fertilizer. The GHG fluxes were sampled
every other day, from the 15 to the 46" day after the
fertilizer application, since January 2013. The gas
samples were analyzed by gas chromatography
(Shimadzu model GC 2014). Final flow was deter-
mined by linear regression of the curve. Soil sam-
ples were collected from the 0-10 cm layer, ground
and sieved to 100 mesh for determination of total
carbon (C) and nitrogen (N) by dry combustion in
an elementary analyzer (LECO Tru-Spec CN ana-
lyzer).

Results and discussions

As expected, daily fluxes of N,O in plant
cane varied among treatments (Figure 1), increas-
ing in the first month after the fertilizer application,
decreasing exponentially to near background after
this period. The N,O flux reaches higher values
around the 20" day after fertilization. The treatment
that left all the trash (100 %) a higher N,O flux from
the nitrogen fertilizer applied. This increase may
have been due to accelerating microbial nitrifica-
tion and denitrification processes with the coupling
of mineral N, available carbon, and favorable tem-
peratures and soil moisture. On the other hand, the
treatment with no trash and the 6.0 ton ha™ pre-
sented similar emission. Despite the difference in
the amount of dry matter left on the field, the CO,
emissions were constant for all treatments in the
same order of magnitude. Also, there were no in-
creases in concentrations of N and C in soils for the
treatments.

Conclusions

As expected, higher N,O emission are as-
sociated with fertilizer application and all the har-
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vesting trash left on the soil surface (100 %). How-
ever, low fluxes found for 6.0 ton ha™, similarly to
the no trash treatment, are good information for
managing amount of trash to be left on the sug-
arcane field for soil conservation and restoration.
Although the results presented an information for
the sugarcane sector, more studies are needed to
provide information for managing trash accumula-
tion in fields.
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