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ABSTRACT

Carbon dioxide (CO,) is one of the most important gases causing global warming. The aim of the
paper was a comparison of the CO, concentration in the different places in pig barn (lactating sow
zone, piglets zone). Research was done in the Experimental Centre for Livestock of Department of
Animal Husbandry in FAaFR, SUA in Nitra, Slovakia, with Large White sows with piglets. There
were individual farrowing pens with permanent limited range of motion for sows in the barn. Air
samples were measured in each pen in sow zone as well as piglets zone. For the experiment was
used the INNOVA photoacoustic field gas system. Average values of CO, concentration ranged
from 515.293 to 519.580 ppm. Data shown no statistically significant differences between CO,
concentration in the lactating sows zones and piglets zones at the 95.0 % confidence level. Air
circulation between the zones in the pig barn was on the sufficient level.
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INTRODUCTION

Agriculture contributes significantly to total greenhouse gases (GHGes) emissions (Monteny et al.,
2006; Dubeniova et al., 2011a; Dubenova et al., 2011b). Approximately from 20 to 35 % of the
global greenhouse gas (GHG) emissions originate from agriculture (IPCC, 2001). Livestock is the
source of many pollutants such as gases, odors, dust and microorganisms. In the livestock buildings
were found 136 gases (KaranduSovska et al., 2011). Ventilation systems reduce and control dust
concentration in pig houses (Topisirovic and Radivojevic, 2005; Topisirovic, 2007).Agriculture in
general, and livestock production in particular, contribute to global warming through emissions of
the greenhouse gases: nitrous oxide (N,O) and carbon dioxide (CO,). Air pollution is the third
largest threat to our planet after biodiversity loss and climate change (most affected by CO,).Global
atmospheric concentration of these the most important greenhouse gases increased significantly
within the last 150 years (IPCC, 2001) and it affects the atmospheric environment — increased
greenhouse gases emissions(Zavattaro et al., 2012). Carbon dioxide emissions differ from one
rearing system to another, e.g. weaning and fattening pigs (Dubefiova et al., 2011a; Philippe et al.,
2007; Philippe et al., 2011). Gases, especially CO,, production by animals is essential parameter for
ventilation rate estimation using a mass balance method (Pedersen and Ravn, 2008). Methods of
manure removal affect the production of harmful gases in the evaluated barns for fattening pigs
(Mihina et al., 2011). The process of releasing GHG into the atmosphere depends on methods of
livestock husbandry, nutrition conditions, manipulation with slurry and manure and its storage and
land application (Palkovicova et al., 2009), number and weight of animals, type and time intervals
of manure removal, temperature in barn, moisture, pH reaction of litter, C:N ratio, etc. Type and
efficiency of the ventilation system significantly affects gas concentration in the pig building
(Topisirovic et al., 2010a, Topisirovic et al., 2010b). The gaseous emissions from livestock houses
are thus dependent on the housing and on the floor systems (Cabaraux et al., 2009).The aim of our
research was a comparison of the CO, concentration in the different places in pig barn in the zones
of lactating sows and piglets and unveil the contrast among animal groups.

MATERIAL AND METHODS

Measurements were done in the Experimental Centre for Livestock of Department of Animal
Husbandry of Faculty of Agrobiology and Food Resources of the Slovak University of Agriculture
in Nitra, Slovakia. Pigs were housed in farrowing pens with permanent limited range of motion of
lactating sows. Sows of Large White breed with their piglets were used in the experiment. Basic
characteristics of pigs are shown in table 1.

Tab. 1 Basic characteristic of lactating sows and piglets

Sample Weight Age of Range of Average value Order of Number of
point of sow, piglets, piglets of piglet farrowing piglets,
kg days weight, kg weight, kg pcs.
1 303 8 1.26 - 2.69 1.99 5 14
2 333 15 2.35-7.50 6.03 4 6
3 304 14 3.97-5.06 4.62 3 9

Samples of air were collected in each pen both in sows zone and piglets zone. Sampling points in
piglets zones were placed in the corner of each pen in 0.25 m height above floor. Sampling points
in sow zones were placed in the middle of the pen also in 0.25 m height above floor. Sampling
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places were monitored for 48 hours. In the whole pig barn was used natural ventilation. Devices of
INNOVA (LumaSenseTechnolgies, Inc., Denmark) were used for measurement of the gases
concentration (www.bruel.ska,b).Measuring system consist of three main parts:Photoacoustic field
gas-monitor INNOVA 1412, multipoint sampler INNOVA 1309 and computer with software.

Data were analysed by using Kruskal-Wallis Test after normality test by using Kolmogorov-
Smirnov test and homogeneity of variance by using Levene’s test. Used software was SAS ® 9.2
(SAS Institute, Inc.; Cary; North Carolina, USA). Graphic processing of results was performed
using software STATISTICA 7 (Statsoft, Inc.; Tulsa, Oklahoma, USA). The Kruskal-Wallis test
tests the null hypothesis that the medians within each of the six samples are the same. Since the P-
Value is greater than or equal to 0.05, there is not a statistically significant difference amongst the
medians at the 95.0 % confidence level.

RESULT AND DISCUSSION

There were monitoring three farrowing pens with permanent limited range of motion in the same
barn. Samples of air were collected in each pen both in LactatingSow Zone (LSZ, number) and
Piglets Zone (PZ, number).

Tab. 2 Summary statistics of CO, concentration for all sampling places

Sampling place | Sample Size | Average, | Standard | Minimum, | Maximum, | Range,
ppm deviation ppm ppm ppm
Lsz1 248 515293 | 75.6973 329.270 662.563 | 333.293
LSz2 248 517.817 74.1871 338.775 659.284 320.509
LSZ3 248 518.303 | 75.9395 331.052 659.448 | 328.396
PZ1 248 515.397 75.2527 337.468 642.123 304.654
Pz2 248 517.553 74.5180 322.925 667.537 344.611
PZ3 248 519.580 75.4791 334.014 663.164 329.150

Average of CO, concentration ranged from 515.293 to 519.580 ppm (Table 2 and Figure 1). The P-
Value in the Kruskal-Wallis test is greater than 0.05 (P-Value = 0.989537). There is not a
statistically significant difference among the medians of CO, concentration in the three farrowing
pens in the zones of lactating sows and piglets at the 95.0 % confidence level.Lowest and highest
ranges of values were measured in the piglets zones. It could be cause by the activity of piglets,
because it was in the pens where piglets had a different age and weight (Table 1).
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Carbon Dioxide (CO,) Box-and-Whisker Diagram
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Fig. 1 Box-and-Whisker plot of CO, concentration for all sampling places

CONCLUSIONS

The aim of our evaluation was a comparison of the carbon dioxide concentrations in the zones of
lactating sows and piglets in the farrowing pens and unveil the contrast among animal groups. Pigs
were housed in farrowing pens with permanent limited range of motion and natural ventilation
system. Sows of Large White breed with their piglets were used in the experiment. Three farrowing
pens in the same barn were monitored. Air samples were collected in each pen both in lactating
sows zone and piglets zone. Average values of greenhouse gases ranged from 515.293 to 519.580
ppm for carbon dioxide. There was used Kruskal-Wallis test. The P-Values in the Kruskal-Wallis
test for carbon dioxide was and 0.989537. P-Value was greater than 0.05. There is not a statistically
significant  difference among the medians of CO, concentration in the three
farrowing pens with permanent limited range of motion in the zones of lactating sows and piglets at
the 95.0 % confidence level. Lowest and highest ranges between the values of CO, gas were
measured in the piglets zones. It could be caused by the activity of piglets which is affected by their
different age and weight. Based on our results, air circulation between the zones of lactating sows
and piglets in the pig barn was on the sufficient level.

REFERENCES

CABARAUX, J. F., PHILIPPE F. X., LAITAT, M., CANART, B., VANDENHEEDE, M., NICKS,
B. 2009. Gaseous emissions from weaned pigs raised on different floor systems. Agriculture,
Ecosystems and Environment, 130, pp. 86-92

DUBENOVA, M., GALIK, R, MIHINA, S, KRISTOF, K. 201ila.
Monitorovaniekoncentracieskodlivychplynov v objekte pre vykrmoSipanych.Rural buildings 2011:
Proceedings of Scientific Works. FE SUA in Nitra. ISBN 978-80-552-0644-8, pp. 26-30

DUBENOVA, M. GALIK, R, MIHINA, S, BODO, S, SIMA, T. 201ib.
Vplyvhmotnostio$ipanychnakoncentraciuamoniakuvovybranomobjektepoc¢aszimnéhoobdobia.
Technics in Agrisector Technologies 2011: Proceedings of Scientific Works. FE SUA in Nitra,
ISBN 978-80-552-0684-4, pp. 20-24

813 |Page



Mendel

Net
MENDELNET 2013

INNOVA 1412 - LumaSense Technologies, Inc. 2011.INNOVA 1412. [24.2.2012]
http://bruel.sk/PDF_files/PD_1412.pdf

INNOVA 1309 - LumaSense Technologies, Inc. 2011.INNOVA 1309. [29.2.2012]
http://bruel.sk/PDF_files/PD_1309.pdf

IPCC 2001. Intergovernmental Panel on Climatic Change 2001

KARANDUSOVSKA, 1., MIHINA, S., BODO, §., REICHSTADTEROVA, T. 201l
Produkciaamoniaku a sklenikovychplynov v  zmodernizovanomobjekteustajneniadojic v
letomobdobi.Rural buildings 2011: Proceedings of Scientific Works. FE SUA in Nitra. ISBN 978-
80-552-0644-8, pp. 44-50

MIHINA, S, KARANDUSOVSKA, I, LENDELOVA, J, BODO, S 201l
Produkciaskodlivychplynov v objektoch pre vykrmosipanych s
réznymspdsobomodstraiiovaniahnoja.Rural buildings 2011: Proceedings of Scientific Works. FE
SUA in Nitra. ISBN 978-80-552-0644-8, pp. 84-92

MONTENY, G. J., BANNINK, A., CHADWICK, D. 2006. Greenhouse gas abatement strategies
for animal husbandry.Agriculture, Ecosystems and Environment, 112, pp. 163-170

PALKOVICOVA, Z., KNIZATOVA, M., MIHINA, S., BROUCEK, J., HANUS, A. 2009.
Emissions of greenhouse gases and ammonia from intensive pig breeding.Folia Veterinaria, 53, pp.
168-170

PEDERSEN, B., RAVN, P. 2008. Characteristics of floors for pig pens: friction, shock absorption,
ammonia emission and heat conduction. Agricultural Engineering International: CIGR Ejournal,
10.

PHILIPPE, F. X., LAITAT, M., CANART, B., VANDENHEEDE, M., NICKS, B. 2007.
Comparison of ammonia and greenhouse gas emissions during the fattening of pigs, kept either on
fully slatted floor or on deep litter. Livestock Science, 111, pp. 144-152

PHILIPPE, F. X., CABARAUX, J. F., NICKS, B. 2011. Ammonia emissions from pig houses:
Influencing factors and mitigation techniques. Agriculture, Ecosystems and Environment, 141, pp.
245-260

TOPISIROVIC, G., RADIVOJEVIC, D. 2005. Influence of ventilation systems and related energy
consumption on inhalable and respirate dust concentrations in fattening pigs confinement buildings.
Energy and Buildings, 37, pp.1241-1249

TOPISIROVIC, G. 2007. Influence of underpressure forced ventilation systems on dust
concentration distribution in weaning pigs. DustConf 2007 How to improve air quality.
International Conference in Maastrich, The Netherlands 23-24 April 2007.

TOPISIROVIC, G., RADOIJICIC, D, DRAZIC, M. 2010a.
Mogucénostipoboljsanjaefektadaradaventilacionogsistema u
odeljenjimaprasiliSteiodgajaliStenafarmisvinja “Farkazdin”. Poljoprivrednatehnika35, 2010/4. pp.
5-16

TOPISIROVIC, G, RADOJICIC, D., RADIVOIJEVIC, D. 2010b.
PredlogpoboljSanjaambijentalnihuslov. u  objektimaza  tov  svinjanafarmi “Vizelj”.
Poljoprivrednatehnika35, 2010/4. pp. 17-25

ZAVATTARO, L. GRIGNANI, C., ACUTIS, M., ROCHETTE, P. 2012. Mitigation of
environmental impacts of nitrogen use in agriculture.Agriculture, Ecosystems and Environment,
147, pp. 1-3

8l4|Page


http://bruel.sk/PDF_files/PD_1412.pdf
http://bruel.sk/PDF_files/PD_1309.pdf

	Carbon dioxide concentration in farrowing pens  for lactating sows and piglets
	ABSTRACT
	MateriAL aND METHODS
	rESULT AND DISCUSSION
	CONCLUSIONS
	REFERENCES

