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Influence of amino acid level and production system on performance, health and behaviour in organic growing pigs
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Abstract

The influence of dietary amino acid levels (recommended, 7% and 14% lower) on performance and carcass quality was studied in organic indoor and outdoor pigs fed ad libitum in a 2-phase feeding system. The outdoor pigs grew faster during phase 2 than the indoor pigs (p=0.001), although feed conversion ratio did not differ (p=0.358). Dressing percentage was higher for outdoor than for indoor pigs (p=0.011) but lean meat content did not differ (p=0.904). The results indicate a discrepancy between pigs housed in different production systems rather than between pigs directed to different dietary amino acid levels. This suggests that growing/finishing pigs fed ad libitum can compensate for dietary amino acid levels lower than the current Swedish recommendations without affecting production results.

Behaviour was affected by production system and showed that outdoor pigs walked significantly more (p=0.012) and tended to be rooting more (p=0.098) than indoor pigs. Sniffing, nibbling, pushing (p=0.001 for all) and tail manipulation (p=0.002) occurred more often indoors than outdoors. The incidence of pigs seropositive to erysipelas was higher outdoors (χ2-test; p=0.001). Ascaris suum infections were present in both production systems, whereas Eimeria sp only was found among outdoor pigs. 
Introduction

The regulations for the formulation of organic pig diets limit the number of potential and approved feedstuffs that are rich in protein and have a desirable amino acid profile. In addition, the use of synthetic amino acids is not allowed (EC, 1999; IFOAM, 2002). To compensate for the dietary deficiencies in essential amino acids, a high inclusion level of protein in the organic diet is necessary, resulting in a surplus of dispensable and non-limiting essential amino acids. This can affect production results negatively and increase the losses of nitrogen to the environment. A sufficient total daily intake of protein and amino acids could probably be assured when the voluntary feed intake increases in order to maintain a high daily energy intake, according to Håkansson et al. (2000).
Pigs in organic production shall be able to express their natural behaviour for grazing and rooting. Roughages induce satiety and studies have shown that aggressive and harmful behaviours were reduced in roughage or straw enriched environments (Beattie et al., 2000). By increasing the time spent eating; roughages can keep the pigs occupied and reduce stress and aggression.

The number of incidences of arthritis and arthrosis at slaughter have been higher for pigs raised outdoors, and according to Kugelberg et al. (2001) this phenomenon can be linked to erysipelas (Erysipelothrix rhusiopathiae). Outdoor production may cause an increased infection risk from parasites e.g. large round worm (Ascaris suum), because routine deworming is not practised in organic production systems.

The performed study aimed to investigate the influence of different amino acid levels on performance and carcass quality of organic pigs reared in indoor and outdoor production systems. Further, observations were performed in order to evaluate the pigs’ activity behaviour and social interactions and the pathogen load was evaluated.
Materials and methods
A total of 192 growing/finishing organic pigs (L-YxH) were raised indoors (I) in conventional pens or outdoors (O) on pastures. The indoor pens had a concrete floor, with a slatted floor in the dunging area. The total area was 14.8 m2, giving a floor area of 1.1 m2 per pig. Indoor pigs had no access to outdoor area, but were provided with straw once daily. The outdoor pastures had a total area of not less than 0.3 hectare (375 m2 per pig) with access to a shelter (1m2 per pig) with straw bedding. One feeder was placed in the front of each pen and pasture and only one pig could eat at the same time from the feeder. Water nipples were placed over the slatted floor indoors and next to the feeder outdoors. In total there were 12 pens indoors and 12 pastures outdoors and each pen or pasture included eight pigs, four females and four castrates. Piglets were randomly allocated within litter to six treatments (IR, IR-7, IR-14 and OR, OR-7, OR-14), balanced according to sex and live weight. The pigs received diets containing different amino acid levels (lysine, methionine + cystine and threonine), based on standardised ileal digestible (SID, g/MJ ME) values. R was in accordance with the recommendation for growing/finishing pigs in Sweden, R-7 and R-14 contained 7% and 14% lower amino acid levels than the recommendation (Simonsson, 2006; Table 1). The amino acid supply was given as a 2-phase feed and all diets were provided ad libitum. Individual live weight and group average feed consumption were recorded continuously during the experiment and carcass parameters were assessed conventionally at slaughter. At three occasions; 60, 110 and 140 days of age, samples of blood and faeces were collected and active behaviour and social interactions of the pigs were studied.
Table 1. Planned standardised ileal digestible (SID) amino acid supply (g/MJ ME)

	
	Weight interval (kg)
	Lysine
	Methionine+cystine
	Threonine

	IR + OR
	19-60
	0,68
	0,41
	0,44

	
	61-113
	0,58
	0,33
	0,38

	
	
	
	
	

	IR-7 + OR-7
	19-60
	0,63
	0,38
	0,41

	
	61-113
	0,54
	0,31
	0,35

	
	
	
	
	

	IR-14 + OR-14
	19-60
	0,59
	0,35
	0,38

	
	61-113
	0,50
	0,28
	0,33


Results
Pigs in OR, OR-7 and OR-14 treatments grew faster than IR, IR-7 and IR-14 pigs (1005, 1109 and 1000 vs. 865, 911 and 839 g, respectively; p=0.001) during phase 2 as well as during the entire period. Treatment did not affect feed conversion ratio (p=0.676), which was on average 41.7 MJ ME/kg weight gain for the entire period. All OR treatments had higher carcass weight and dressing percentage than IR treatments (p=0.006 and p=0.011, respectively) but lean meat content was similar in all treatments (p=0.904) and was on average 57.2%. No interactions between treatment and sex were found.
All pigs consumed slightly less standardised ileal digestible amino acids than the Swedish recommended levels (Simonsson, 2006) during phase 1. During phase 2, all pigs except those in treatment OR had lower daily intake of lysine and threonine compared with the recommendations, however methionine and cystine was around the level recommended or slightly above for all treatments (Figure 1).

[image: image1.wmf]Lysine

0

2

4

6

8

10

12

14

16

18

20

phase 1

phase 2

Methionine+Cystine

0

2

4

6

8

10

12

14

phase 1

phase 2

IR

IR-7

IR-14

OR

OR-7

OR-14

Threonine

0

2

4

6

8

10

12

14

phase 1

phase 2


Figure 1: Daily consumption of standardised ileal digestible lysine, methionine+cystine and threonine (g/day) for pigs in different treatments compared to the recommended values (Simonsson, 2006) of daily intake.

Outdoor pigs walked significantly more (p=0.012) and tended to be rooting more (p=0.098) than indoor pigs. Social interactions such as sniffing, nibbling, pushing and tail manipulation occurred more often indoors than outdoors (p ≤ 0.01 for all). The incidence of pigs seropositive to erysipelas was higher outdoors than indoors (22 vs. 4.6%, respectively; χ2-test; p<0.001). Ascaris suum infections were present in both production systems, whereas only outdoor pigs were infected with Eimeria sp (χ2-test; p<0.001).
Discussion
The results in our study mainly indicate a difference between pigs housed in different production systems (indoor/outdoor) rather than between pigs subjected to different dietary amino acid levels (R/ R-7/ R-14). No significant effect of dietary amino acid level on performance and carcass quality could be observed and consequently, ad libitum feeding seems to have ensured a sufficient total daily intake of protein and amino acids even with 7 and 14% lower levels of lysine, methionine + cystine and threonine than the Swedish recommendation (Simonsson, 2006). The lower daily consumption of amino acids compared with the recommendations indicate that they could be too high for organic pigs fed ad libitum. Recently, Bertolo et al. (2005) showed that growing pigs on average had lysine requirements that were 94 % of the current NRC requirements.
Walking and rooting occurred more often by outdoor than by indoor pigs in our study and this could be part of an explorative behaviour in accordance with Wood-Gush et al. (1990). An outdoor system with pasture seems to allow pigs to be more active and perform more natural behaviours, such as foraging and rooting, than an indoor system and reduce the frequency of aggressive behaviours. The higher incidence of pigs seropositive to erysipelas outdoors indicates a potential need for vaccinations to avoid problems with lameness and deteriorated animal welfare.
Conclusions
The amino acid level in diets for organic growing/finishing pigs fed ad libitum could be reduced, below current Swedish standards for conventionally raised growing/finishing pigs, without any negative effects on performance and carcass quality. Reduced dietary amino acid levels can make it easier to optimize nutritionally sufficient feeds for organically raised pigs with available feed resources. This will also benefit the environment by minimizing the excretion of nitrogen. 
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