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Abstract

Recently, organic agriculture has been recognized in the world as
a farming sustainably. Organic trade is a growing reality all over the
worlds and are entering mainstream markets of agronomy. Farming
is responsible to the emission of several greenhouse gases, such
as carbon dioxide (CO,) and nitrous oxide (N,O). N,O may acceler-
ate global warming and contribute to the destruction of ozone in the
stratosphere, and reduce its emission on agriculture is necessary. To
achieve this goal, changes in human diet and agricultural practices
are required, and way to encourage farmers to reduce the use of
nitrogen fertilizers would be to create a certification for nitrogen use
efficiency in the crops, which could add more value to organic crops.
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Introduction

Organic agriculture has been popularized in recent years as sus-
tainable farming. Organic trade is a growing reality all over the world
and their growth rates suggest that organic products are entering
mainstream markets of agronomy [1]. The organic food sector devel-
opment has been related to the fast increase of conversion to organic
on the farm level in the world. Some countries have been outstanding
due to the increase in organic cultivation, e.g. about 15.000 farmers
are classified as organic in Germany, as well as organic crops reached
the range of 10 % in Switzerland and Austria, and similar proportions
in Sweden and Finland [1].

In organic farming, as in conventional agriculture, there are the
emission of several gases, such as carbon dioxide (CO,) and nitrous
oxide (N,O). Both gases classified as greenhouse gases and N,O has
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been reported as one of the most important greenhouse gases due to
its global warming potential [2] and its contribution to the destruction
of ozone in the stratosphere [3]. Since the mid-twentieth century the
atmospheric N,O has risen from approximately 290 ppb in 1940 to
330 ppb in 2017 [3-6], which is strongly related to the amount of
Reactive Nitrogen (Nr) in the environment [7,8].

Agriculture, energy use, industrial processes and waste manage-
ment was indicated as the major sources of N,O emissions in Unit-
ed States [9], being agriculture responsible for the largest source, 73
% of N,O emissions, likewise the majority of agricultural emissions
results from nitrogen fertilization of agricultural soils, 87 % of the
agriculture total [9]. Even using less nitrogen compounds in the crop,
organic crops also contribute to the emission of greenhouse gases.
Agricultural N,O emissions into the atmosphere have increased and
estimated by Food and Agriculture Organization (FAO). Following
FAO estimates, Asia and Europe are the continents with the highest
N,O emissions in organic farming since 1990 (Figure 1).
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Figure 1: N,O emissions from organic crops by continents along the years.

Percentage corresponds to N,O emissions equivalent to CO, in
total cropland and grassland organic soils. The percentage shown in
2030 and 2050 corresponds to projections established by FAO. All
data was provided by FAO database (http://www.fao.org/faostat/en/#-
data/GV/visualize).

Aneja and collaborators also suggest that the intensive use of fer-
tilizer increased the emissions of Nr compounds, such as N,O from
soils through nitrification and gentrification processes [10], which
may accelerate the advance of the greenhouse effect. The emissions of
N,O increased from 10-12TgNyr' (before industrial era) to an aver-
age of ~17TgNyr! (last decade) [7,11]. Regarding to the meet climate
goals, reductions of the emission of non-CO, greenhouse gases are
also require [12]. It implies in changes in human diet and agricultural
practices, which means reduce agricultural emissions of N,O while
meeting the growing demand for food and other agricultural products,
that is, improve nitrogen use efficiency in the crops, increasing Nr in
harvest relative to nitrogen input [13,14].

Final Considerations

Climate changes lead to a range of potential ecological, physical
and health impacts. Greenhouse gases are strongly related to these
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impacts and may accelerates extreme weather events, such as floods,
droughts, storms, heat waves, sea-level rise, disrupt water systems
and alter crop growth [15]. Changes in human diet and agricultural
practices, mainly in the agricultural emissions of N,O, are necessary
to reduce greenhouse gas emissions. Improve nitrogen use efficiency
in the crops may be the key to increase Nr in harvest relative to nitro-
gen input. However, proposing changes to agricultural sectors is not
easy. One way to encourage farmers to reduce their use of nitrogen
fertilizers would be, for example, to create a certification for nitrogen
use efficiency in the crops, which could add more value to organic
crops. However, further studies would be needed on the parameters to
be used for this type of certification.
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