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Greenhouse-gas emissions are a pub-
lic concern and animal agriculture is
often blamed for its allegedly high

contribution to these emissions on a global
level.
Within the swine industry the largest emis-

sions concern is ammonia (NH3), which is
known for its negative impacts on the envi-
ronment as well as animal and human
health. Outside the box-thinking has
resulted in new feeding concepts that can be
used to alleviate this threat. Among several
strategies, feed supplementation with plant-
derived substances has shown substantial
benefits in reducing ammonia emissions in
pig production systems.

Global demand

With a growing world population, the global
demand for animal protein including pork
will continue to grow in the future.
As a consequence of increasing demand,

animal production will face several chal-
lenges. In order to provide safe, high quality
food supply for a growing population, there
is an urgent need for increasing agricultural
production and for improving production
efficiency.
Intensification of animal husbandry, how-

ever, may cause more gas and odour emis-
sions originating from animal production

facilities. Several gases occurring in swine
farms are known for their negative effect
not only on animals, but also on the well
being of workers.
Ammonia (NH3) is one of these harmful

gases. It is a colourless gas with pungent
odour, derived from the degradation of
nitrogenous feed ingredients.
Among others, its negative effects on ani-

mals include increased susceptibility to res-
piratory diseases and reduced performance.
Furthermore, it may contribute to soil acidi-
fication, and odour release, if applied to the
soil in excessive levels.
There are many proposed actions and

strategies to reduce livestock-related
ammonia emissions, such as ventilation,
nutrition and manure treatment. Nutritional
strategies include diet formulation as close

as possible to the animal’s actual require-
ment based on digestible amino acids.
Another option that has recently gained
increasing importance is the inclusion of
phytogenic feed additives in the swine diet.

Powerful solution

By definition ‘phytogenics’ are plant derived
materials with the potential to improve feed
intake and/or growth performance of ani-
mals. Due to their unique structure and
composition (mainly natural essential oils),
phytogenic feed additives were reported to
exert positive effects on animal performance
and health.
Interestingly, feeding phytogenic feed addi-

tives to livestock was also found to decrease
ammonia emissions, which contributed to
the improved performance of the animal by
allowing it to better utilise the amino acids in
the diet. In a recent trial, a matrix-encapsu-
lated phytogenic feed additive based on a
blend of essential oils (commercially avail-
able under the name Biomin P.E.P. MGE)
was tested for its effects on growth perfor-
mance and ammonia and odour emissions
of growing-finishing pigs.
In this formulation, essential oils (of

oregano, thyme, anise and citrus) are encap-
Continued on page 15

Phytogenic feed additives
and ammonia emissions –
thinking outside the box

Fig. 1. Effect of a phytogenic feed additive on ammonia concentrations in the barn
air.
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Table 1. Weight gain and feed conversion of growing-finishing pigs.

Phytogenic group Control group

Duration (days) 56 56
Total weight gain (kg) 897.4 867.7
Average daily gain (g) 1068 1033
Total feed consumption (kg) 2208.4 2231.2
Average daily feed intake (g) 2.63 2.66
Feed conversion ratio 2.46 2.57

16 pigs/group. Initial BW was 46.8 and 46.7kg in the control and trial group, respectively
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sulated in a specific matrix, designed to pro-
vide enhanced bio availability, stability and
improved handling and processing proper-
ties.
The control group was fed a basal diet

and the experimental group was fed the
same diet with addition of the phytogenic
feed additive in a concentration of 150 or
100g/ton in the grower and finisher diet,
respectively. The two groups were both
kept in identical, isolated barns, equipped
with sensors for measuring ammonia and
other gases in the barn air. 

emitted by pigs fed the phytogenic feed
additive. Odour emissions, measured by
olfactometry analysis of air sample taken on
four days, were reduced by 29.4% (Fig. 2).
In the light of these results, it is apparent

that one possible solution lies in the feed,
where the phytogenic substances were
capable of reducing the levels of fermenta-
tion products and increasing protein
digestibility. 
Feed supplementation with matrix-encap-

sulated phytogenic substances is therefore
regarded as an option not only to improve
growth performance, but also to alleviate
emissions from pig production systems.

Conclusion 

Aerial ammonia emissions in pig production
units can have a negative impact on animals,
workers and the environment. There is big
potential in reducing ammonia emissions by
including plant-derived, i.e. phytogenic sub-
stances in pig diets. 
In this article it was shown how a single

feed additive substantially reduced ammonia
(-24%) and odour emissions (-29%) in a
controlled experiment.
Therefore, we can conclude there are

powerful natural solutions available to agri-
culture that can substantially contribute to
reducing the environmental impact of animal
production.                                                 �

Continued from page 13

55550000

55000000

44550000

44000000

33550000

33000000

22550000

22000000

11550000

11000000

550000

00
DDaayy  11 DDaayy  22 DDaayy  33 DDaayy  44 AAvveerraaggee

OO
ddoo

uurr
  uu
nnii
ttss
  ((OO

UU
//mm

33 ))

CCoonnttrrooll BBiioommiinn  PP..EE..PP..

Ventilation rates were identical in both
barns, as well. The results revealed that pigs
fed the phytogenic feed additive had higher
weight gain and 4.3% better feed conversion
ratio (Table 1), confirming the results of
previous trials and field reports. 
In addition, ammonia emissions were on

average 24.4% lower in comparison to the
control group, indicating the potential of
phytogenic substances to contribute to a
significant reduction in ammonia emissions.
The ammonia concentrations recorded in
the barn air are shown in Fig. 1. 
Furthermore, less CO2 and odours were

Fig. 2. Effect of a phytogenic feed additive on odour emissions on four sampling days.


