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General Information



The National Research Institute of Animal Production in Krakéw-Balice,
founded in 1950, is the largest institute in the agricultural sector serving the
whole country. The Institute is engaged in research and development work,
which comprises the breeding of all species of farm animals and the
entirety of animal production issues.
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Livestock breeding, like all forms of agriculture, is directly related to the
natural environment. The intensification production methods has led to
progress but it can also cause contamination and degradation as well as

climate change.



Research facilities of the
Institute



Microclimatic chambers

 The studies on animals were performed Iin six
microclimatic chambers with full computerised

environment control system.




Unigque equipment of the
chambers

« The microclimatic chambers were located in a single
building equipped with heating and cooling systems.
Every chamber was supplied from a separate ventilation
duct whose inlet was located outside the building,
beyond the discharge zone of worn-out air. The
temperature in the building and chambers was
maintained within the thermal neutrality range depending
on the technological group examined. During individual
repetitions gas concentrations were measured
continuously using electrochemical and infrared

probesand a gas chromatograph.






Field research — aerodynamlc
tunnels
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Studies on fertilisers were done
with the wuse of aerodynamic
tunnels with a constant flow of air
mass.




Our research results



Emissions from basic animal
housing systems

The studies were performed on
various technological groups of
cattle, pigs, poultry, and fur
bearing animals.



Level of GHG emissions from basic housing systems of various
technological cattle groups (kg/year/head)
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aa — statistically significant differences; AA, BB -highly significant statistical differences




Level of gas emissions from basic housing systems of various
technological pig groups (kg/year/head)

Housing system
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Level of gas emissions from pigs waste managing places (kg/t).
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NH, 1,73aA 4,39bB 1,44cA 1,76aA 3,47dAB 2,76eAB 491fB 5,17gB  2,53eAB 2,93hAB 3,04hAB 3,30dAB 3,87iAB  3,40dAB

NO, 0,19aA 0,49bB 0,15cA 0,19aA 0,36dC 0,30dC 0,69eD 0,82fE 0,42bB  0,553gB 0,38dC  0,62eD  0,599B 0,40bB

CH, 6,93aA 10,92bB 9,59cB  8,73dAB 15,64eC 9,35cB  18,18fD 25,06gE 32,03hF 39,42iG 29,97jH 37,45kGl 25,73IE  35,38ml

H,S 0,89aA 2,11bB 0,97cA 0.82aA 2,21bB 1,25dA 7,25eC 6,97eC  6,43fC 5959C 4,83hC  4,31iCD 543jC 5,04kC

NMVOC 44,10aA 67,79bB 61,10cB 68,87bB 75,63dB 57,80eA 10,00/C 13,829C 16,28hCD 24,80iD 14,73jC  19,71kCD 13,63gC  17,08ICD

ab - statistically significant differences (P<0,05); AB — statistically highly significant differences (P<0,01)




Technologies to reduce
enteric methane emissions
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Research conducted by the
Institute- possibility of
reduction



Level of gas emissions from hens
housing with different types of biofilters

(kg/year/head).
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NOx emissions from animal housing systems
(kg/head/24h) with supplementation of different
reduction methods

Group/Supplement Typ of animal production
Cows Fattening pigs Broilers

Control 0,0014539Aa 0,000368Aa 0,0000527Aa
lonization 0,0013422 0,000297 0,0000375

Aa ABab ABChc
CaCO; 0,0013751 0,000319 0,0000436

Aa ABab ABab
Microphlora 0,0014966Aa | 0,0001117Cc | 0,0000542Aa
Zeolit 0,0012716Aa | 0,0003907Aa |0,0000276BCcd
Feeding enzym - 0,000217A 0,0000189B
SEM 0,0001 0,00002 0,000003




Our proposals for effective actions to reduce emissions and
carbon footprint from animal production in Poland

Perspective till 2050

Based on the results of research and technical feasibility of the
farms, taking into account the increase in production costs and

prices of materials, it was verified the following solutions



Proposed categories of actions to reduce ghg emissions
In polish livestock breeding till 2050

Livestock - Antimethanogen vaccine

Vaccinating ruminants against methanogenic microflora of the rumen, like other
activities aimed at de-faunisation or transformation of this ecosystem have been
continued as a research topic since the 1960s.

Negative opinion - can not be applied in practice!

Livestock Feed Supplements

This category includes a very broad spectrum of activities pertaining chiefly to feeding
dairy cattle. It results from very low levels of sheep stock, which has been covered by
the activities aimed at protecting genetic resources (PROW), and low profitability of
breeding beef cattle by extensive methods (grazing on pastures). The activity includes
applying both permitted feed supplements in the forms of probiotics, enzymes,
acidifiers, tannins, oils, and also such additives which increase the digestibility of

fodder.

Positive opinion - low cost, high potential practical implementation.



Technology 2011/1 | 2016/2 | 2021/2 | 2026/3 | 2031/3 | 2036/4 | 2041/4 | 2046/5 | installations
of activity 5 0 5 0 5 0 5 0 /units
Livestock Feed Supplements
A Maximum Thousands
~_| number of
installations 220,0 270,0 300,0 340,0 | 400,0
A |nitial capital
4] expenditure 600,0 570,0 540,0 500,0 470,0
Sectors
L.| providing 70% agriculture, 30% other services
Y goods and
| services
| Gross
operational

: expenditure
L %] savings 0
Net capital
expenditure 1690,0 | 1700,0 | 1720,0

\ Sectors

providings 100% agriculture
goods and
operational
| services
El. energy
savings
Fuel savings t
Emission t of CO,
reduction

This category includes not only feed supplements but also quality of fodder and its compositions. It pertains
to dry mass content and supplements: oils, probiotics, enzymes, and tannins. Applying papilionaceous plants
in feeding, improvements in digestibility, or feeding young grass or ground grains of oil plants results in a
similar effect in reducing methane. Using antibiotics, de-faunisation, or analog compounds is ruled out.



Breeding, productivity effectiveness and animals longevity
The scope of activities including genetic improvement of livestock i.e. breeding progress will be of
principal importance for Polish agriculture for a minimum of 30 or more years. The data provided by
Eurostat show the great discrepancy between the productivity of Polish breeds of ruminants
compared with the state in EU-15 countries. The progress is forced by macroeconomic factors and

is of intrinsic nature.

Positive opinion — possibilty of implementation but in long term.

Housing and storage, biogas production
Activities in the area of technology of rearing animals, storing faeces, and the production of
agricultural biogas cover not only ruminants but also poultry and pigs. The last two species are
taken into account in terms of faeces and biogas production, and these were converted per

hypothetical cow (large conversion unit).

Positive opinion— the high cost of implementation, offer for large

and modern farms.




Name Years Type of
Technology 2011/1 | 2016/2 | 2021/2 | 2026/3 | 2031/3 | 2036/4 | 2041/4 | 2046/5 | installations
of activity 5 0 5 0 5 0 5 0 Junit
Breeding, productivity effectivness and animals longevity
Maximum Thousands
number of
installations 200 240 290 330 380 430 490 530
Initial capital euros
expenditure 110 120 140 150 170 180 200 210
Sectors
providing 100% other services
goods and
operational
services
Gross s o
operational o
expenditure 210 240 270 290 310 . p
Savings 0 0 0 0 0 ! L.
Net capital - R v 8
expenditure 2 2 ‘7 ( ’ 31 5 : A}
Sectors i : X3 ‘
. o * -
providing 0 - -_l

g . ‘ '. v

operational )
services - ’

El; ener 0 0 , , _ ""
savings 1‘3‘ L . * '

Fuel savings 0 ¢ 0 0 o

Emission | g

reduction 0,357 0,357 0,375 0,375 r 0,39 0,41 0,41

t of COye

The scope of activities includes the genetic improvement of animals (improved use of fodder, improving
breeds emitting less methane) and also the longer period of use (longevity) together with reducing stock and
the decrease of the remount of herds. There is a wide range of techniques.



Conclusions

The actions needed for NIRAP:

 Financial support for research on emission reduction,
Including the purchase of equipment,

 New legislation to implement mechanisms of reduction
and to have information system of implementations,

e Financial support for implementation in farms,

Cooperation between NIRAP and international partners:
« Exchange the experiences in conducting the research,

« Exchange the information about used and planned
legislations in agriculture.
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