
Management of nitrogen in nutrition of Italian 
heavy pig to reduce excretion and emissions

Introduction

Among the innovations to 
limit Nitrogen (N) 
excretion and emissions 
from pig farming, the BATs 
(best available techniques 
– Santonja et al. 2017) 
include reducing the crude 
protein (CP) content of the 
diet and the use of feed 
additives. The evaluation 
of the effects of the 
indicated techniques was 
carried out in a 
commercial pig farm to 
assess how these 
experimentally verified 
effects (Shurson, 2023) 
can be measured and 
demonstrated under field 
conditions.
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Methods
The use of standard (Sp, 13,5%) and low (Lp, 12,2%) 
CP diets were evaluated. Both diets, balanced for 
amino acid and net energy intake, were evaluated 
with or without the addition of a commercial 
prebiotic mix (0.1% to the feed as is) with  organic 
acid and chelated trace elements (SpA and LpA) in 
the grow-finishing diets. Animal performance of 
1,956 Italian heavy pigs divided into 4 groups 
housed in 4 barns were monitored (Table 1). 
Excreted N  and N yield  were evaluated (Table 2). 

Conclusions
The effectiveness of emission mitigation measures 
evaluated at the experimental level was also 
appreciable at the field level in a real pig farm. 
Supplementation with prebiotic products in the 
case of the higher-protein diet showed a benefit 
in reducing emissions, which was not seen in case 
of the lower-protein diet. Measuring emission 
dynamics is very difficult in commercial farm as 
well as appreciating statistically relevant 
differences due to the application of BATs.
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Breeding parameters Sp SpA Lp LpA

Initial pigs (n) 544 356 576 480

Average pig weight at the start of the trial (kg) 59,4 59,4 66,9 66,4

Mortality (%) 1,3 0,8 3,8 2,1

Compliant pigs to slaughter (n) 491 348 510 460

Average weight at slaughter (kg) 167,8 172,8 166,4 174,4

Underweight items at the end of the test (%) 8,6 1,4 7,9 2,1

Period of fattening cycle (days) 174 164 163 179

Average daily weight gain (kg/day) 0,627 0,691 0,610 0,603

Average feed consumption (kg/pig/day) 3,0 2,8 2,8 2,7

Initiative within the SUS-STAINABILITY EIP-AGRI Operational
Group SUS-tainability, co-financed by the FEASR - Operation 
16.1.01  of the RDP 2014 – 2020 of the Lombardy Region. 
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The air flows extracted by the fans of each shed and the ammonia (NH3) concentration in the extracted air 
were measured 24/24 - 7/7 for three sessions (1 week each) during the grow-finishing to compute ammonia 
emission factors. To assess the effect of the 4 diets on the slurry, amounts of slurry were sampled during this 
three sessions from each shed. NH3, nitrous oxide (N2O) and methane (CH4) emissions were measured six 
times on each pig slurry samples, using the Static Chamber Method (Brewer et al, 1999) and gas analyser
(INNOVA 1412), during a 3 weeks storage period under controlled conditions (20°C).

Results and discussion
In vivo performances of the pigs in the 4 groups did 
not differ. Excreted N, instead, results of 18.1, 15.9, 
14.6 and 15.0 kgN/head/year in Sp, SpA, Lp and LpA
respectively. The differences in NH3 emissions 
detected were 3.54, 2.84, 3.37 and 3.32 kg 
NH3/animal place/year in Sp, SpA, Lp and LpA

respectively, following the different N excretions 
produced by the 4 diets. On the slurry, the N2O and 
NH3 emissions of the Lp diets were lower than 
those of the Sp diets but with no statistically 
differences. For CH4, significant differences 
between all 4 dietary treatments were registered, 
with the lowest emission for the LpA diet and the 
highest for the Sp diet. CH4 emission was also 
significantly different between the SpA and Sp diets 
(0.151 ± 0.031 vs. 0.235 ± 0.065 g CH4/m2 x h [Test 
Duncan: alfa= 0.05]).

Sp SpA Lp LpA

N excreted ( kgN/head/year) 18,1 15,9 14,6 15

N excreted (kgN/live weight t/year) 160,1 137,8 125,1 125,1

N to the field (kgN/live weight t/year) 115,3 99,2 90,1 90,1

Feed nitrogen yield (%) 22,3 26,6 25,5 25

Spreading surfaces reduction related to the regulations* -4,8 9,8 18,1 18,1
(*) Ministerial Decree 25 February 2016, Table 2 and B2, Annex 1 in application of Nitrate 
Directive 91/676/CEE

Table 1 - In vivo performance of pigs

Table 2 - Nitrogen balance of fattening pig cycle

Figure 1 -
Ammonia 
emissions from 
pig housing


