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Introduction

Vegetable production is often associated with high N surpluses, posing the risk of substantial N losses. So far, strategies to reduce N losses into the
environment mainly focused on nitrate leaching, whereas only few studies determined the effect on N,O emissions from vegetable fields. Since N,O
emissions strongly depend on environmental conditions at the study site we aimed to test (i) the application of an optimized N fertilization system, (ii) the
use of a nitrification inhibitor, and (iil) the removal of N-rich crop residues as potential N,O reduction strategies at two vegetable-cropped sites with
contrasting physical solil properties.

Material & Methods

Trace gas measurements were conducted (over 608 days) at an experimental farm of the University of Hohenheim (loamy site: Haplic Luvisol, 68% silt,
30% clay, 1.8% C,,) and the farm of the LUFA Speyer (sandy site: Cambisol, 80% sand, 14% silt, 0.72% C,,) using closed chambers. Treatments
tested: 1) unfertilized (control), 2) N-fertilization commonly applied by farmers (high N), 3) an optimized-fertilization strategy (opt N) adopted to the plant
demand, 4) application of a nitrification inhibitor (3,4-DMPP) (+Nl), and 5) removal of the crop residues (-CR). Sum of rainfall and irrigation was 179 and
284 mm during the cauliflower season and 363 and 673 mm during the lettuce & broccoli season in Hohenheim and Speyer, respectively. Mean air
temperature over the whole experiment was 1.15°C higher in Speyer.

Results

Tab. 1. Mean cumulative N,O emissions during the single periods and for the whole
experimental period and N,O reduction of the mitigation strategies as affected by study site.
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= Almost always highest N,O flux rates in the high N treatment (Figure 1)
which also showed the highest nitrate contents in the top soil (significant
correlations between N,O fluxes and soll nitrate at both study sites, not
shown).
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denitrification. Values with the same letter within a period are not significantly different (LSD test, a = 0.05).

= Over the entire period, N,O emission in Hohenheim was between

2888/_3(’ . oo factor 2 and 7 higher than in Speyer (Table 1).
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— oo xh = All reduction strategies (opt N, +NI, and —CR) resulted in lower N,O
—0— -CR emissions (over the whole period) when compared to the high N

treatment.

= = Highest reduction in the —CR treatment down to the emission level of
E the unfertilized control.
> e = Despite strongly varying amounts of N,O emitted, the reduction
%’ a0 ¢ oo efficacy of the mitigation strategies was similarly successful at both
[ P study sites.
;—E 1000 - i;
CZ>N 800 - _(': ]

o Conclusions
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400 Denitrification was the main source for N,O formation and thus, higher
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soll moisture at the loamy site resulted in higher N,O emissions.
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Despite the different levels of N,O emissions, the reduction potential for
the opt N system (~30%) and for the +NI treatment (~39%) was similar at
both sites. The most effective measure for N,O reduction at both sites
was the removal of crop residues. Further studies should focus on the
effect of the removal on the humus contents. For an overall assessment
of the environmental impact of residue removal, emissions during the
processing of the residues have to be taken into account.
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Fig. 1: Mean N,O flux rates (n=4) as affected by N-fertilization and mitigation strategy and mean
(over all treatments) water-filled porosity at the study sites. Arrows indicate N applications.
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