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Abstract 
The objective of this study was to establish a pattern of excreting behaviour of pigs in relation to ammonia emission and to predict the ammonia emission rates from clean and fouled with excretions areas.
The study involved 3 organic pig farms in which the housing systems included straw pens inside and a paved yard outside.Two pens with fattening pigs were chosen on each farm and measurements of excreting behaviour and ammonia emission were made at two stages in the fattening period, at approximately 45 and 80 kg of body weight. Behaviour was observed with video cameras at two consecutive days for 24 hours. From video recordings urinations and defecations, including the corresponding times, were noted. Diagrams of the excretion activity pattern during the day for every weight class and every farm were made. From the figures of the frequency of urinations during the day it was clear, that in all the tree farms there were two excretion peaks – one in the morning and one in the afternoon-evening hours. Clean areas inside emitted 1.9 g ammonia.day-1m-2 and clean areas ouside – 2.7 gday-1m-2. Inside polluted areas had a higher emission than the polluted areas on the outside yard – 13.3 gday-1m-2  vs 11.4 gday-1m-2, resp.
Introduction 

One of the most important objectives of organic farming is to consider the physiological and behavioural needs of the animals, according to Regulation No 1804/1999.  In this regulation the use of straw is based on the statement that pig’s welfare can be improved in straw-based systems compared to conventional, intensive systems. In the same time this can contribute to increasing of ammonia emission in organic production systems. Increased area per pig and the availability of outside yards in this type of housing could also become a significant source of ammonia volatilization. 
Excreting behaviour of pigs is in close relation to ammonia emission rates. It is important to know not only the rates of ammonia emission, but also variation with time during the day and the emissions from clean and fouled with excretions areas. Both variations and degree of fouling of pen floor could be monitored by observations of the excreting behaviour of pigs. The objective of this study was to establish a pattern of excreting behaviour in relation to ammonia emission and to predict the ammonia emission rates from clean and fouled with excretions areas. 
Materials and methods 

The study involved 3 organic pig farms in which the housing systems had straw pens inside and a paved yard outside.Two pens with fattening crossbred pigs (Large White x Dutch Landrace) were chosen on each farm and measurements of excreting behaviour and ammonia emission were made at two stages in the fattening period, at approximately 45 and 80 kg of body weight. The number of the pigs in pen in every farm was different, depending on the size of the pens. 
Behavioural observations were made by video cameras. For this purpose, two or four cameras were installed for each pen (inside and outside the building). The cameras covered 90% of the area on farm 1 and 100% on farms 2 and 3. Time-lapse video recorders on tapes recorded the signal from the cameras. The recording was done on two consecutive days simultaneously for fatteners of 45 and 80 kg on each farm. The data on the excreting behaviour (number of urinations and defecations and whether they occurred (inside or outside) obtained from the video recording were analysed. Diagrams of the excretion activity pattern during the day (24 hours) for every category and every farm were made. 

Ammonia emission was measured using a ventilated chamber both inside the building and on the outside paved yard. The total surface areas of polluted and clean areas were determined. The ammonia measurements were carried out at 9, 10 and 8 locations in each of the two periods in every pen on farm 1, 2 and 3, respectively, at similar number of fouled and clean locations, as it is shown at Fig. 1. 
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Figure 1:Measuring points and fouled areas in pens of 45-kg fatteners on farm 1.

Results 

Urination activity is closely related to the rate of ammonia emission, that’s why the urination frequency during the day is shown on the figures 1-3. On farm 2 and 3 only a few urinations inside occurred therefore only urination activity of outside yard in 45 and 80-kg pigs were presented. From the figures of the urination activity during the day it is clear that at each farm there are two peaks – one in the morning and one in the afternoon-evening hours. Difference exists between 80-kg pigs at farm 3 and the other two farms as well as between 80 kg pigs and 45-kg pigs at the same farm, with two picks in the morning hours close to each other and not very clear pick in the afternoon hours. In farm 1 and 2 afternoon activity in urinations is higher than in the morning. The peak in the afternoon has a longer duration – from 14 to 19 h at farm 1 and from 16 to 20 h at farm 2. This pattern of excretion frequency is the same as it was observed by Aarnink (1997). 
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Figure 2: Urination activity of 45-kg fatteners at farm 1.
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Figure 3: Urination activity of 45-kg and 80-kg fatteners at farm 2.
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Figure 4: Urination activity of 45-kg and 80-kg fatteners at farm 3.

Tab. 1: Predicted means of NH3 emissions (gday-1m-2) for interaction between location and degree of fouling in fattening pigs at three organic farms.
	Location
	Clean
	Fouled
	S.E.D

	Inside
	1.9
	13.3
	Location - 3.1

Fouled – 3.1

	Outside
	2.7
	11.4
	


In table 1 the effect of fouled and clean areas for all three farms on ammonia emission is summarized. A fouled area inside caused higher emission per m2 than a fouled area outside. These results correspond to the results of von Wachenfelt and Jeppsson (20060 from outside yards of organically raised pigs (9-12 gday-1m-2). 
Discussion 
Ammonia emission from pig buildings is influenced very much from the pattern of excreting behaviour. When given the choice, the natural behaviour of pigs is to separate the lying and dunging places (Aarnink et al., 1996, van Putten, 2000). In our study, the pigs had a preference to urinate and defecate on the outside yard and to keep the lying area inside clean. Thus the polluted area outside was larger than that inside. Because ammonia emission is positively related to the fouled area (Aarnink et al., 1996), this also could explain the effect of clean and fouled areas inside/outside. In our study fouled areas inside emitted more ammonia than that outside, because of a building up of dung and urine in the straw. This could contribute to the longer emission of ammonia. Fouled straw inside the building, used in organic pig production compulsory to improve animal welfare, could also increase this effect because of a larger emitting area than paved outside yard.  
As it was discovered before (Aarnink, 1997) the peaks in emission coincide with the peaks of urinating frequency. Since number of excretions is closely related to the ammonia emission, this could provide information for their variation during the day. So in our study the peaks in ammonia emission could be predicted from urinating behaviour once in the morning and second in the afternoon hours. 

Conclusion 
There were two excretion peaks – one in the morning and one in the afternoon-evening hours. Clean areas inside the building emitted 1.9 gday-1m-2 ammonia and clean areas on the ouside yard – 2.7 gday-1m-2. Inside polluted areas had a higher emission - 13.3 gday-1m-2 than the polluted areas on the outside yard – 11.4 gday-1m-2.
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