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Anja Kruschwitz

Evaluation of the prelaying behaviour in laying hens and investigations on nest choice under consideration of the motivation to work for the nest access

Dissertation Universität Leipzig, 2007

(Institute of Animal Hygiene and Veterinary Public Health, Faculty of Veterinary Medicine, University of Leipzig and Federal Veterinary Office, Centre for Proper Housing Zollikofen, Switzerland)

Summary:

Egg-laying is an important part of a laying hens’ life. For a hen it is significant to find a secure place for her clutch to pass her genes. Therefore, the preparation for the egg-laying takes an important part in a laying hens daily schedule. The behaviour a laying hen shows before egg-laying has not changed much during evolution and can still be seen in todays hybrids. In the past, several experiments have shown that prelaying behaviour can be influenced by the quality of the offered nest sites und can therefore serve as a mean for the evaluation of a suitable nest site for a laying hen.

In Switzerland, according to Animal Welfare legislation, all standard housing systems or their components which are commercially produced and sold need to be approved to meet the requirements of a species. Until now there is no appropriate method to test nests, and so various submitted requests had to be put back or were only temporarily granted. Therefore, the aim of this work is the development of the basics for a test method with means of behavioural parameters and the motivation of working for the nest access.

For the development of such a method, the recording of the prelaying behaviour of todays laying hybrids was fundamental. As there are rarely studies which completely document the behaviour of hens in the time before egg-laying, our first study evaluated prelaying behaviour of commercially reared laying hens in a seminatural surrounding under two different conditions. In the first experiment hens spent their days in a pasture with access to potential natural nest sites but without commercial nests. During the night they were kept in a shed, also without any commercial nests. The hens in the second experiment had access to a chicken cot in the pasture in which they also spent the night and which could be used for egg-laying during the day. Behaviour was recorded from the hens’ daybreak until egg-laying. The hens in the first experiment layed almost half of their eggs into the shed instead of into the pastures and showed significantly more exploring behaviour and uttered the gakel call more frequently in the last hour before ovipositon compared to the hens of the second experiment. In the same time the latter showed significantly more nest-related behaviour and the majority of eggs was laid into the chicken cot. As especially exploring behaviour and the gakel call are regarded to be parameters indicating frustration, and under consideration of the chosen nest sites in both experiments, it can be stated that the animals with the natural nest sites in the first experiment showed clearer signs of frustration which might be an indicator for unappropriate nest sites for at least some of the tested hens. These parameters seem to be suitable to judge the quality of the prelaying behaviour and therefore to test nests for their welfare implication on laying hens.

In a second study the motivation to work for nest access was examined using push-doors and the method of the consumer demand theory by stepwise rising of the resistance a hen had to overcome to reach her nest site. At the beginning of the laying period the animals had unrestricted access to a tray with litter and a tray with a nest box. The nest site once chosen by a hen was constantly used for egg-laying during the whole test period until the resistance at the door leading to the hens’ favourite nest became to high. At this point the hens changed the nest site and chose the alternative nest. Most of the hens chose the tray with the nest box (17 animals; nest-layers) and only few (four animals; litter-layers) the tray with litter. The maximum resistances pushed were comparably high in nest- and litter-layers. Litter-layers showed significantly more exploring behaviour und nest-inspection and a higher amount of nest-entries and unsuccessful pushes than nest-layers in the last hour before oviposition. In the same time nest-layers showed significantly more nest-related behaviour.

The results indicate that at least two types of layers with different demands for an appropriate nest site existed in the tested group of laying hens.

With the two studies of this work it can be shown that laying behaviour was influenced by the quality of the offered nest sites und that an evaluation of prelaying behaviour is especially possible by the parameters of exploring behaviour, nest-inspection, nest-related behaviour and the gakel call. When considering parameters of prelaying behaviour, consumer demand theory is an appropriate means to judge if nests meet the needs of laying hens. The present work supplies the basics for the development of an applied test method for laying nests in the Center of Proper Housing in Zollikofen in accordance to Swiss Animal Welfare legislation.

Contact: a.kruschwitz@tsk-bw-tgd.de
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Manja Zupan

Nest choice of laying hens and the evaluation of parameters assessing the appropriateness of nests

Dissertation University of Ljubljana, 2008
(Biotechnical Faculty, Department of Animal Science, University of Ljubljana and Federal Veterinary Office, Centre for Proper Housing Zollikofen, Switzerland)

Summary:

Under commercial conditions for laying hens, the majority of hens lay in the provided nest-boxes. These hens most likely perceive the nest-boxes as suitable nesting places. In alternative systems like deep litter systems, a minority of eggs is laid outside these nests. Such phenomenon is called floor laying and implicates an economic loss as well as it may compromise the welfare of the birds. In Switzerland commercially sold nests for laying hens must be approved in respect to animal welfare. In order to develop a method to test nests for laying hens on their suitability from the perspective of animal welfare, the thesis concentrates on pre-laying behaviour and nest choice of laying hens. 

In this context the attractiveness and the appropriateness of nests was assessed in four studies. In the first study we observed the hens’ pre-laying behaviour in semi-natural environments. Hens were observed on two pastures in groups of 4 in two replicates. Changes in the behaviour an hour prior to oviposition, and the frequencies of exploring and the gakel-call were found to be important parameters for assessment of pre-laying behaviour regarding nest choice. The behaviour patterns observed were then taken into account in the following two studies.

The second and third study were set up using respectively preference testing and push-door technique. Both studies were aimed at verifying the occurrence of different types of layers within the same laying strain in regard to nest-type selection and at looking at hens pre-laying behaviour. Nest preference was investigated by individually housed hens having free choice of the 2 nest-types: a nest-box (closed nest) and a litter-tray (open nest). Additionally, hen’s motivation to gain nest access was measured using push-doors being installed in front of each nest-type. In both studies the majority of hens consistently laid in the nest-box (nest layers) and the minority consistently preferred the litter-tray for egg-laying (litter layers). Litter layers performed more exploring behaviour (second study) than nest layers and their final nest visit was shorter (second, third study), most probably due to hens having varied behavioural strategy. Contrary to our expectations, hens laying in the litter-tray pushed the loaded door at the same maximum level as those laying in the nest-box. We can say that laying hen flocks consist of at least two types of layers, laying consistently either in nests or in litter. Equating our litter layers with floor layers in commercial housing systems, it may be recommended that various types of nest-boxes are offered in commercial housing systems to meet the needs of nest- as well as of floor layers. To do so, the design of a nest for floor layers should be developed. It was also concluded that preference testing and push-door technique are valid methods for testing different nest-boxes on their suitability for laying hens. 

The impact of colour on nest preference was investigated in the fourth study. Chicks were exposed to yellow or red colour and to high or low light intensity during the first 12 days of life. When in lay, hens were tested in 20 groups of four hens on nest colour preference. Nests were painted in the colours yellow, red, blue or green. Hens exposed as chicks to red and to a high light intensity showed a preference for yellow nests, whereas hens from other treatment regimes were indifferent towards nest colours. However, it was found that most eggs were laid in yellow coloured nests. We can summarise that the laying hens have a general preference for yellow colour due to the colour yellow per se and not due to the higher light intensity that goes with colour yellow. Finally, we suggest that hens will distribute more evenly between the nests, at the onset of lay, if a certain number of nests at suitable locations are painted yellow.

Contact: manjazupan@hotmail.com
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Pascal Savary

Untersuchungen zur Optimierung der Liegeplatzqualität bei Mastschweinen

Dissertation Universität Hohenheim, 2007

Summary:

Injuries to the integument and especially to the legs are common in fattening pigs lying on concrete floors. In addition to these external injuries, inflammation of the joints may occur as a result of cold concrete floors. Straw litter decreases the prevalence of injuries, but in regions without straw, provision of litter is associated with high costs. As an animal-friendly and low-cost alternative, plastic mats in the lying area could have a positive effect on integument health. The disadvantage of plastic mats is that they are prone to rapid damage.

The aim of the present study was to test a synthetic plate, a multi-layer mattress with smooth (MSg mat) or structured (MSs mat) surface, or a rubber mat developed as a walking-area mat for dairy cows in the lying area in terms of their influence on lying behaviour and integument health in fattening pigs. The plastic mats were meant to have a wide range of material properties. The synthetic plate proved to be more robust than the multi-layer mattresses and the rubber mat. Unlike the multi-layer mattresses, the synthetic plate and the rubber mat could not be deformed by the weight of the fattening pigs. Moreover, the plastic mats differed in terms of their resistance to gnawing and their thermal conductivity, which in turn influenced lying behaviour. As a reference, a solid concrete floor was left bare or covered with a small amount of straw. 

The study was carried out at the Swiss Federal Research Station, Agroscope Reckenholz-Tänikon ART. In a first experiment, the synthetic plate was investigated with 180 pigs in 18 groups. In a second experiment, the MSg mat was investigated with 173 pigs in 18 groups, and the MSs mat and rubber mat were investigated with 52 pigs in 6 groups. 

Unlike the multi-layer mattresses and the rubber mat, the synthetic plate remained intact for the entire experimental period. As expected, the synthetic plate had a less positive effect on the integument. A higher proportion of pigs in pens with the synthetic plate exhibited wounds at the tarsal joints than those in pens with and without straw litter. Furthermore, due to the low thermal conductivity of the synthetic plate, the number of pigs lying on the slatted floor was higher than in pens with or without straw litter. 

The thermal conductivity of the MSg mat was also low. In contrast to the results of the experiment with the synthetic plate, the number of pigs lying on the slatted floor in pens with the MSg mat was not higher than in pens with and without straw litter. Nevertheless, more pigs lying on the MSg mat adopted a relaxed side-lying posture. The use of the multi-layer mattresses clearly reduced the prevalence of wounds and bursas at the tarsal joints. Pigs kept in pens with the rubber mat also had fewer wounds at the tarsal joints. A higher percentage of pigs in pens with the rubber mat exhibited hyperkeratosis at the carpal and tarsal joints than those in pens with the MSs mat.

The synthetic plate was strong enough for long-term use with fattening pigs in a lying area; however, it was not comfortable and did not prevent injuries at the in-tegument. Compared to pens without straw litter, the MSg mat improved the quality of the lying area for fattening pigs, owing largely to its deformability and smooth surface. The MSs mat and rubber mat also tended to exert a positive influence on integument health. Neither the MSg mat, MSs mat or rubber mat is currently gnaw-resistant enough for long-term use with fattening pigs in a lying area. To conclude, the economic efficiency of the mat is discussed, and recommendations made for further research and development.

In addition, we examined the possibilities and limits of thermography as a non-invasive method for diagnosing inflammation of the joints in fattening pigs. The thermography diagnosed all joints with pathologically proven acute inflammation; however, it was unable to diagnose joints with chronic inflammation, and diagnosed 4,3 % of healthy joints as inflamed. Due to these false-positive cases, joint inflammation in fattening pigs cannot be detected by thermography alone, although this method could be used to supplement and/or confirm clinical findings for leg injuries.

Contact: pascal.savary@art.admin.ch
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Franziska Bütikofer

Nichterfüllung und Übertreffen von Erwartung als Beispiele emotionaler Situationen bei Schafen

(Etho-Physiological assessment of emotional reactions in sheep)

Diploma-Thesis, Institute of Animal Sciences, Physiology and Behaviour ETH Zürich, 2007

Summary:

With the final aim to judge negative and positive emotional valence from an animal’s perspective, this study recorded heart rate, root-mean-square-successive-difference (RMSSD), respiratory frequency, and ear postures in sheep exposed to situations likely to induce negative and positive emotional states.

Fourteen sheep were trained to expect the delivery of standard feed. After several weeks of training, each sheep was exposed to expected positive-negative contrasts: animals were either offered the familiar standard feed (control treatment), unpalatable wooden pellets (negative treatment), or energetically enriched feed mixed with preferred feed items (positive treatment). Rate of ear-posture changes, proportion of passive ear postures, heart rate and respiratory frequency were recorded continuously during 6 minutes prior to the delivery of feed (anticipation phase) and for 6 min during the delivery of either standard feed, wooden pellets, or enriched feed. Data were analysed using linear mixed-effect models.

Heart rate (F2,35= 5.39; p= 0.009), respiratory frequency (F2,33= 5.82; p= 0.007) showed a similar pattern: values were high during the delivery of wooden pellets and low during the delivery of standard or enriched feed, whilst an inverse pattern was observed for RMSSD (F2,35= 2.40; p= 0.11). The rate of ear-posture changes was high during the wooden-pellets treatment and clearly reduced during the delivery of standard and enriched feed (F2,37= 20.47; p < 0.001). The proportion of passive ear postures showed an inverse pattern, with passive ear postures occurring mainly during the standard and enriched-feed treatment (interaction F2,37 = 8.73; p < 0.001).

The results of this study indicate that situations inducing negative emotional states may coincide with cardio-respiratory acceleration and frequent ear-posture changes whilst passive ear postures might correlate with situations likely to induce positive emotional states. Both the control and the positive treatment elicited cardio-respiratory deceleration. Sheep may have perceived these treatments as positive, given that their expectations of feed were fulfilled in both with the delivery of feed. 

In conclusion, the negative treatment was clearly differentiable from the control and the assumed positive treatment using observations of ear postures, heart rate, RMSSD and respiratory frequency, and these measures may help to judge emotional valence from a sheep’s perspective.

Contact: franziska.buetikofer@gmx.ch

