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Dennis Müller

Life expectancy of captive wild ruminants in zoological institutions 

Dissertation University of Zürich 2010

Summary:

In 2003, the World Association of Zoos and Aquariums” proclaimed the goal “to exercise the highest standards of animal welfare”. This lead to the questions, how animal welfare can be measured objectively, and can we improve it on the basis of scientific results? In recent years, an increasing number of articles have been published in the field of animal welfare at zoological institutions. Most articles are theoretical, and concentrate on parameters linked to the well-being of animals in captivity. These parameters were established mainly in domestic farm animals and were later transferred to wild animals in zoos. The behaviour of the animals (expression of natural behaviours, frequency of stereotypies), metabolic parameters (corticosteroid concentrations), the health status (prevalence of diseases) and life history data (breeding success, life expectancy) were discussed as feasible measures of zoo animal welfare. 

However, studies actually measuring animal welfare in zoos are comparatively rare and often focus on charismatic species like elephants, great apes, or top predators in a single or in only few zoological collections. Our analyses differ from such previous studies in several aspects. The international zoo community started to share their population data in a database, managed by the International Species Information System (ISIS). ISIS collects individual animal data from approximately 850 member institutions in over 80 countries since 1973. Considering all single zoo populations of one species as part of one metapopulation, we calculated parameters characterising the average zoo population of many different species. This allowed us to identify biological characteristics that influence life expectancy and mortality rates as a measure of husbandry success in zoos.

In one approach we demonstrated that newborn mortality in the okapi (Okapia johnstoni) during the first ten days of life was more than two times higher in winter months compared to the rest of the year. We derived a population model of the current okapi population using the studbook data and calculated the outcome of certain husbandry measures. According to these calculations, the performance of an adapted breeding management for the okapi to prevent births from occurring in seasons of higher newborn mortality can lead to both an increase of individual animal welfare and population growth despite a prolongation of the interbreeding interval. This result demonstrated that welfare aspects and a successful population management are not mutually exclusive.

Müller DWH, Müller SI, Bingaman Lackey L, Leus K, Hatt J-M, Clauss M (2010a) Less mating for more okapis: the potential to increase both population growth and individual animal welfare by restricted breeding. Animal Welfare submitted

A comparison between life history data for a zoo metapopulation and data for a wild population is an option to determine whether a species performs well in captivity (higher life expectancy than in the wild). In such a comparison of wild but un-hunted populations of three deer species with the respective zoo-metapopulations, we demonstrated that life expectancy of red deer (Cervus elaphus) and reindeer (Rangifer tarandus) was within the same range or even markedly higher in the zoo, whereas captive roe deer (Capreolus capreolus) had a shorter life expectancy than their free-ranging counterparts. We think that problems to provide roe deer (a typical browser) with adequate browse throughout the year, and problems associated with more crowded conditions in the zoo (as roe deer live predominantly solitarily) may have led to the shorter life expectancy in captivity.  Unfortunately, such analyses will be restricted to a few exemplary comparisons, as reliable data of free ranging populations are missing for most species.

Müller DWH, Gaillard J-M, Bingaman Lackey L, Hatt J-M, Clauss M (2010b) Comparing life expectancy of three deer species between captive and wild populations. European Journal of Wildlife Research DOI 10.1007/s10344-009-0342-8

A comparative analysis of different species’ life expectancies in captivity can serve to test for factors influencing the life expectancies in captivity. Such factors have consequently an important impact on animal welfare. As maximum and average life expectancies of different species correlate with body mass, such analyses require a correction for this effect. We calculated the relative life expectancy (average life expectancy as proportion of maximum lifespan; for humans: app. 85 years/130 years = 0.65) of wild ruminant species kept in zoos to demonstrate that life expectancy in captive ruminant species correlates positively to the percentage of grass in a species’ natural diet. This parameter describes the diet a species is naturally adapted to. Thus, our results confirm the general experience of zoos that species evolutionarily adapted to browse diets (e.g. moose, giraffe; if at all only small amounts of grass in the diet) have more nutrition-related problems than do mixed feeders and grazers. Obviously, these nutrition related health problems have an significant influence on the life expectancy in captivity.

Müller DWH, Bingaman Lackey L, Streich WJ, Hatt J-M, Clauss M (2010c) Relevance of management and feeding regimes on life expectancy in captive deer. American Journal of Veterinary Research 71:275-280

Müller DWH, Bingaman Lackey L, Streich WJ, Fickel J, Hatt J-M, Clauss M (2010d) Be monogamous, eat grass, live long: mating system and dietary niche determine life expectancy in captive wild ruminants.  
submitted

Furthermore, life expectancy was significantly higher in species that were managed with the help of an international studbook, supporting the positive influence of studbooks on animal welfare in captivity.

Our results helped to identify species that live under suboptimal husbandry conditions, and more efforts are needed to optimise these conditions. Furthermore, we identified biological characteristics of species that are relevant for their life expectancy in captivity which have to be considered to further improve husbandry success in zoos. Future repetitions of life expectancies and mortality rates will demonstrate whether our results could help to improve animal welfare in captivity.

Contact: dmueller@vetclinics.uzh.ch
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Manuela Zebunke 

Affektive und emotionale Reaktionen von Schweinen im Kontext von kognitiver Umweltanreicherung. – Ein Beitrag zur Verbesserung des Wohlbefindens landwirtschaftlicher Nutztiere.

[Affective and emotional reactions of pigs in the context of cognitive 

environmental enrichment - A contribution to the improvement of farm 

animal welfare]
Dissertation Universität Rostock 2009


Summary:

Economically oriented, highly technical, intensive housing systems challenge the biological adaptability of farm animals. However, they also confront them with a monotonous and sensory deprived housing environment. Sensory and cognitive hypostimulation can lead to a limited behavioural repertoire, as well as misdirected behaviour. Moreover, hypostimulation can impair health, performance and product quality. Mechanisms underlying these evident signs of impaired animal welfare include emotional perception and appraisal. A minimum of structural environmental enrichment like chains, pieces of wood and balls, as required by law, has positive effects on animal behaviour. However, rapid habituation inhibits long lasting positive effects. 
The aim of the present study was to demonstrate that adequate cognitive challenges in combination with repeated food rewards are appraised emotionally positive by group housed pigs. Such challenges enable positive anticipation, as well as appetitive goal-directed behaviour of the animals. Moreover, active control and predictability of the environment with the repeated activation of central reward mechanisms should positively affect animal welfare in the short and long term. 
Between the 10th and 16th week of life, six experimental groups with four pigs each (n = 24) were food-rewarded through an individual, acoustical and operant conditioning paradigm on so-called call-feeding-stations (1. signal-food association, 2. signal-station discrimination, 3. operant working phase). For control, conventionally fed sibling-groups were used (n = 24). In the course of the experiment the coping competence of the animals subjected to the conditioning paradigm was estimated. Additionally, the behavioural reactivity of all pigs was examined in a repeated, standardized behaviour test. Furthermore, the heart rate and heart rate variability of the animals were measured non invasively. They were analyzed both in the short term while being rewarded or fed, and in the long term independent of feeding in the normal housing environment as well as in the test situations. 
The animals subjected to the conditioning paradigm learned the tasks within two days and reached a high and stable coping competence of 87.7 ± 2.4%. When fed, the pigs of both the experimental (individual call) and the control group (placing food in trough) showed an activation of the sympathetic nervous system. This caused a sudden rise in heart rate (+16.3 ± 1.2 bpm compared to base value just before the signal/feeding when behaviourally active), indicating affective anticipation. Moreover, each pig of the experimental group selectively responded only to its own individual signal but not to the others. Following this short-term affective response, experimental pigs were psycho-physiologically unstressed during food consumption as indicated by reduced heart rate (+4.6 ± 1.6 bpm) under predominant vagal influence. In contrast, in the control group the activation of the sympathetic nervous system continued and the elevated heart rate persisted (+19.4 ± 1.9 bpm), probably due to low control over the situation. In the experimental group the presentation of new challenges resulted in a general activation of the autonomic nervous system in the long term, i.e. during resting independent of feeding, while the balance between sympathetic nervous system and vagus were sustained. This points to a positive emotional reaction of the pigs to the challenges. In the control group a limited regulatory flexibility in the autonomic nervous system indicated a certain level of stress in the animals. Accordingly, in the repeated behaviour test the experimental animals showed more contact with the wall (total duration, 34.4 ± 3.6 s vs. 19.8 ± 3.5 s, p < 0.01) and more contact with the unknown object (mean duration, 5.8 ± 0.3 s vs. 4.6 ± 0.3 s, p < 0.01) as well as less defecation (total duration, 39.5 ± 3.2 s vs. 52.9 ± 3.2 s, p < 0.01). These results were interpreted as more explorative and less fearful behaviour of the experimental animals compared to control. 
Based on the present results it is concluded that cognitive challenges associated with feeding are appraised emotionally positive by pigs. This kind of environmental enrichment leads to a high ethological and physiological coping competence in the long term as well as a demonstrable relaxation of the feeding situation. A high general coping competence due to positive emotional experiences with cognitive challenges, mediated by an automatic, easy integrable feeding system, is a fundamental step for a sustained improvement of pig welfare in intensive housing systems. 

Contact: zebunke@fbn-dummerstorf.de
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Nina Peisker

Euthanasie trächtiger Nutztiere 
[Euthanasia of pregnant farm animals]

Dissertation TU Munich 2010

Summary:

Euthanasia of pregnant farm animals

When pregnant cattle or sheep are slaughtered or euthanasia of pregnant cows is performed due to an epizootic disease vigorous body movements of the foetuses can be observed through the abdominal wall for a period of several minutes. However, to this day there does not exist any legal basis in Germany that governs the protection of the unborn animal during slaughter or euthanasia of its dam. 

Therefore the foetal stress responses in sows and sheep euthanzied by three different methods using electrical current and by intravenous application of pentobarbital during their second and last trimester of pregnancy (G1 and G2) are evaluated. Conventional application of electrical current to the head and heart (HH) as well as the application of electrical current to the head, heart and the uterus (HHU) and the application of electrical current to the head, heart and from the upper body to the vagina (HHV) are investigated in pigs. The foetal stress responses after euthanasia of the dam by pentobarbital (group P) are compared to foetal stress responses after euthanasia of the pregnant dam by conventional electrical stunning and electrocution (group E) using sheep. 

Following maternal death the foetuses are delivered by caesarean section and remain attached to the dam by the umbilical cord during clinical examination. In case of pigs foetuses are delivered at intervals of 3 to 4 minutes. Foetal vitality, reflexes, heart rate, blood pressure, rectal body temperature, arteriovenous pCO2, pH, lactic acid and foetal plasma concentrations of pentobarbital (group P) are monitored for a period of 30 minutes (pigs) and 25 minutes (sheep) respectively.

According to the clinical definition of death by cardiac and respiratory arrest and the cessation of all vital signs neither of the euthanasia methods used in this study causes death in foetal pigs and sheep immediately. Foetal circulation is stable for at least 13 minutes and foetal pigs and lambs show stress responses including struggeling, gasps and the excretion of meconium following progressive hypoxia after euthanasia of the dam. Not until 9 minutes and 17 minutes after the ewe`s and the sow`s death do the blood gas and acid-base values in the foetus reach values comparable to CO2 anaesthesia in adult animals. In foetal G1-piglets there are no significant differences between the HH and HHU and HHV methods and therefore no reduction in foetal survival time due to the additional application of electrical current is observed. Foetal piglets at G2, however, show a significantly faster decrease in heart rate and blood pressure as well as a shorter period of time for the absence of foetal body movements and reflexes for the HHV method, compared to the other methods. Likewise intravenous application of pentobarbital to the ewe does not kill foetal lambs immediately. G1-foetuses of group P lost significantly faster all body movements and reflexes compared to group E whereas G2-foetuses of group P took significantly longer in reaching a venous pH < 7.0 and a pCO2 > 13.33 kPa as well as a blood lactate concentration of > 8 mmol/l. 

Since it is not yet known to what extent the foetal piglets and lambs experience pain and suffering, the prolonged process of dying for the in utero foetus due to hypoxia which includes struggling and gasps is inconsistent with criteria for humane euthanasia and animal welfare. Based on the evaluation of the behavioural response and reflex action as well as the plasma pentobarbital concentrations of the foetal lambs, pentobarbital could have the potential to induce anaesthesia in the foetus during metabolic deterioration thereby protecting the foetus from unnecessary suffering due to progressive hypoxia. However, rapid circulatory arrest in the ewe immediately after bolus injection of pentobarbital can prevent an effective dose of anaesthetic from reaching the foetus. Since the effect of pentobarbital on the foetal brain is not yet fully understood further studies may be necessary to confirm the effectiveness of pentobarbital as an anaesthetic in the foetus to ensure animal welfare during euthanasia of pregnant farm animals.

Contact: nina.peisker@googlemail.com
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Dr.in Silke Zeitelhofer

Vom Umgang mit dem Vieh – eine qualitative Untersuchung zur Mensch-Nutztier-Beziehung in Niederösterreich
[„Dealing with livestock – a qualitative study of the farmer-animal-relationship in Lower Austria“]

Dissertation University of Vienna 2009

Summary:

The doctoral thesis tries to lighten and to describe the relationship between farmers and their livestock theoretically and empirically. The aim is not to confirm or to refute a certain theory, but to deal with the subject on various levels which are linked with each other. 

The work is divided into a theoretical and an empirical part. In the context of Social Anthropology, the Peasant Theory, The Anthropology of Nature and reflections in which way the animal plays a role in ethnographic works, are mentioned. Other decisive theoretical inputs come from Rural Sociology. Beside theoretical considerations about the human-animal-relationship, information about the present situation of the Austrian agriculture, including the livestock sector, are given in this part of the doctoral thesis. The consequences of structural changes and modernization processes in agriculture on the relationship between farmers and their livestock are also discussed. The empirical part of the work is devoted to the results of the 25 qualitative interviews, which have been made. 

The results of the work show that the aspects under which farmers thematize the relationship to their animals are very manifold. The heterogeneity of opinions and stories make clear, that the farmer-animal-relationship does not exist, neither in the past nor in the present. Livestock husbandry, including organic as well as conventional farming, does not represent a homogeneous model. Rather there exists a variety of agricultural enterprises, most of them based on family labour, in which individual economic strategies, personal values, motivations, ways of acting and models vary. These are the factors which determine the farmer-animal-relationship.

Furthermore the relationship between man and livestock is not a static one, but one that has to be defined constantly new. So changing production conditions in livestock husbandry do have a main influence on the relationship between farmers and their livestock. But not only is the farmer-animal-relationship a changing one, also the public perception of livestock and the public intercourse with these animals have changed substantially in the recent decades.

Dealing with livestock, as well as the farmers living and working environment as a whole, is characterized through estrangement in the western post-industrial society.   

This estrangement between society and its farm animals manifests not only in a mental, but also in a spatial alienation and marginalization.

Farmers define the relationship to their animals as a professional one. The animal is primarily instrumentalized and seen in direct connection with its function for the farm. This is one side. On the other side farmers however build up emotional relations with their animals. These are often perceived and treated as subjective living beings with own character. The most specific point in livestock husbandry as economic activity is the liveliness of the “working item”, the ”life of its own” of the animals. This liveliness, which is shared by humans and animals, determines all levels of the farmer-animal-relationship and could be seen as the key element of this relationship. This liveliness is furthermore decisive for the fact, that within livestock husbandry not only rationality plays a significant role, but also empathy. The moving between these two poles, rationality and empathy, is like a thread running through the whole subject of farmer-animal-relationship.

If farmers only followed an economic-rational perception, ambivalent feelings would not exist, farmers would not have doubts having stables without straw or to kill weak young stock, farmers would not have favourite animals and so on.  

Feelings definitely determine certain farmers’ actions, for example when favourite animals stay on the farm or sick animals are cared for intensively, even if it contradicts profitability. Besides essential economic-rational thinking farmers create themselves “niches of emotionality“. 

My research shows that the farm animals contribute essentially to the self-image of their holders. The continuous relation with their animals forms an important axis in the working and living environment of most farmers.

The farmers working and living world is strongly oriented on the living rhythm of their animals. The animals are constantly present in the lives of the farmers, on Sundays and holidays, in their free time and on vacation. In addition experiences with their animals influence the working history and life story of the farmers.  

Within the scope of the doctoral thesis an interactive relationship between farmers and animals is pointed out, which is linked tightly to the general economic and structural conditions of agriculture. Man and animal actively take influence on their relationship. Concerning the interactions between both, also the animal plays an active role, which is recognized by the farmers. Thus the farmer-animal-relationship is not a „one-way-relationship“. Rather both, animals and farmers act and react on each other. That is why social interactions evidently do not only include human interactions, but also those of animals. Their ”life of its own” structures the human-animal-relationship in a decisive way. 

In the course of such a result, is seems to be indispensable, to include humans and animals equally in researches on human-animal-relationship, if the animal is ought to be understood as a culturally with-structured dynamic interaction partner of the human and if the claim exists that the human-animal-relationship should be investigated holistically.   

Furthermore the results make clear, that there exists a selective distance within the farmer-animal-relationship. Not with all, but at least with some animals the farmer is linked through strong emotional and individual ties. This has also validity in intensive mass animal farming.  

According to the empiric results it makes sense to question the existence of a strict human-animal-dichotomy in western farmer-animal-relationships. Because in that respect, that the farm animal is recognized as a living being with own character, whose liveliness is shared by the human. 

Although the existence of an instrumentical relationship to animals and the predominance of a concept of animals subordinated to humans, analogous to western thinking, cannot be denied in the field of agriculture, it is possible to identify signs of “personification“ or in other words, signs of “humanization“. Farm animals do get names, human qualities and characteristics are transferred to them and single animals are treated as individuals. We call this an anthropomorphistic approach, because the animals are treated like persons, but not as if they were persons.

Present and future seem to be determined by economic constraints, which force the farmers, if they have not done it yet, to make investments in order to increase production, to mechanize, specialize, rationalize and to enlarge their farms. Already existing intensive mass animal farming shows, that most of the animals there live in anonymity and without being recognized as subjects. 

Even if some of the farmers see the on going development towards more growth in a critical light, most of them feel the necessity to accept it in order to keep their farms profitable for themselves and for the next generation. Farmers often adapt their production or imitate production mechanism, although they probably are not really convinced of certain developments.  

The statements of some farmers definitely have fatalistic and resigned characteristics. 

It gives the impression that these farmers feel and perceive themselves as “prisoners“ of modernization.    
The future prospects of the visited farmers suggest that as well as in other European countries the further intensification in the livestock husbandry sector is on the way. This development is followed by an entirely estranged and instrumental-functional farmer-animal-relationship. If and how far this course will be further followed is still uncertain. Clear is, that the values of the farmers concerning the relationship to their animals are in a phase of change. The final result of this process is also still uncertain. 

Contact: silke.zeitelhofer@gmx.at
