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INTRODUCTION METHODSINTRODUCTION
Among the production sectors, agriculture
plays an important role on greenhouse
gases emissions. Although most of these
are due to enteric fermentation, mainly
caused by cows, slurry management is also
responsible for a considerable
environmental impact.
Th aim f thi t d i t l t i

METHODS
A cradle to‐gate perspective was applied: the system boundaries include the production
of inputs consumed during the life cycle till the farm gate, where maize is dried and
stored.
The Functional Unit is 1 t of maize grain (14% moisture).
Inventory data were collected in a farm located in Po Valley during 2014, primary data
directly collected are: sequence of field operations, input consumption (diesel,
fertilisers, herbicides) and grain (12.3 t/ha) and straw (14.5 t/ha) yield .
Allocation economic allocation bet een mai e grain and stra

RESULTS

The aim of this study is to evaluate, using
the Life Cycle Assessment (LCA) method,
the environmental impact of maize
cultivation considering four different pre‐
sowing fertilisation schemes.

Allocation: economic allocation between maize grain and straw.
The impact categories evaluated are: climate change (CC), ozone depletion (OD), human
toxicity (HT), photochemical oxidant formation (POF), terrestrial acidification (TA),
freshwater (FE), terrestrial (TE) and marine eutrophication (ME), freshwater ecotoxicity
(FEx) and mineral, fossil and renewable resource depletion (MFRD).

ALTERNATIVE SCENARIOS (AS)
Absolute results Hotspots

The four scenarios are characterised by different 
fertilisation in terms of fertiliser type and spreading 
solution:
A, only mineral fertilisers,
B, superficial slurry spreading and incorporation after 

more than 48 h,
C, superficial slurry spreading and incorporation within 

2 h,

Impact category Unit Baseline 

CC kg CO2 eq 2.36·102 
OD  kg CFC-11 eq 2.16·10-5 
HT CTUh 7.99·10-6 
POF kg NMVOC eq 1.36·100 
TA molc H+ eq 1.25·101 
TE molc N eq 5.58·101 
FE kg P eq 1.74·10-1 
ME kg N eq 2.86·100 
FEx CTUe 97 49·102 
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D, direct slurry injection in 7‐cm deep furrows (High fuel 
consumption).
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The main hotspots are: mechanisation and fertiliser related emissions into
air (N2O and NH3) and water (PO4 and NO3). In particular, these latter are
the main responsible for impact categories such as acidification (TA) and
euthophication (TE, FE and ME).

Respect to the Baseline (Scenario B), the NH3 emissions
are reduced of:
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Scenario Acronym Fertilizers Timing of soil incorporation 
Mineral A Urea and superphospfate n/a 
Baseline B 

Pig slurry and urea 
> 48 h after spreading 

Fast incorporation C < 2 h after spreading 
Soil injection D During the spreading 

180 kW

CONCLUSIONS: Choosing the proper spreading

solution makes achievable a remarkable reduction of the
environmental impact for the impact categories affected
by ammonia emission (e.g., terrestrial acidification,
terrestrial and marine eutrophication). The best results are

‐ 84% with fast soil incoporation (C),
‐ 95% with direct injection (D).

Respect to B (baseline), the fast soil incorporation (C) and soil injection
(D), thanks to the decrease of NH3 emissions, allow a reduction of TA and
TE but an increase of ME (due to the higher nitrogen leaching) and, only
for D, of CC due to the higher fuel consumption. A (only mineral
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terrestrial and marine eutrophication). The best results are
obtained when the slurry is fast incorporated and directly
injected into the soil. Nevertheless, the beneficial
environmental effect of these techniques should also
consider that to lower ammonia volatilisation is associated
a higher nitrogen availability into the soil and that this
could increase nitrogen leaching and the related
environmental impact (Marine eutrophication).

fertilisers) is the worst scenario for CC, OD, HT, FE and MFRD mainly
because urea production is a energy intensive process.


