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Methods to promote healthier animal production: examples in periurban poultry production around Dakar
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Abstract

Animal diseases in periurban intensive poultry production are associated economical hazard for the producers. There is also health hazard for the consumer, with evidences of foodborne diseases du to poultry meat  in Dakar. Most contamination and diseases originate in the inappropriate practices and buildings, as well as in the lack of regulations and controls. The objectives of the actions led by ISRA and CIRAD in Dakar are i- to develop a avian pathology laboratory to support the production sector, ii- to animate a network on epidemiological information (RESESAV) and iii- to study the contamination of poultry products through the production chain in order to identify critical points.

The involvement of veterinarians and field technicians in this effort is considerable. It is the basis for al the actions of the network : they sensitize the farmers to the importance of prevention, they use the laboratory to help for diagnosis and provide a feedback on disease nature and severity which allow a general epidemiological survey and they facilitate access to the field for the experiments.

The development of tools and actions for the control of diseases in poultry production appears to be a “virtuous cycle” because the presence of a reliable laboratory encourages veterinarians to provide sound diagnosis and the farmers to adopt a more rational management of health in their flock, which in turn stimulates the activity of the laboratory.
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General context

The demand for animal proteins increases very fast in developing countries, due to the urban population growth and to the different consumption standards in cities. Projections show that most of this demand in proteins will be provided by intensive animal production : short cycle productions (poultry, pigs …), milk, fish, etc. Due to the characteristics of infrastructures and transportation, intensive animal production very often occurs in (peri)urban areas.

In Senegal, poultry is the most dynamic animal production around Dakar, with a growth rate of 5% per year (13) . Mainly sold on the urban market, poultry products represent a great challenge for the future with regard to food safety, creation of income and job opportunities, with also implications on environment issues.

Modern and traditional poultry breeding systems coexist in Senegalese periurban areas. Traditional breeding uses various genetic types (local, exotic, crossbred) in free range / scavenging systems with little or no feed and drugs inputs. This type of breeding has a low productivity and aims to provide self-consumption and sometimes some cash. Because of the high animal concentration in periurban areas it is a major source and reservoir of diseases.

So called “Modern” or “semi-industrial” poultry breeding follows the principles of conventional intensive production, with some adaptation to the context (climate, low cost buildings, small size flocks). The management is technically rational with batches of animals in a theoretical “all in - all out” scheme. The exotic poultry breeds used have a high genetic value but require good breeding conditions to valorize it. Animals are typically raised in confinement conditions, with complete diet and veterinary inputs (vaccines, treatments, additives / growth factors). In Dakar, such poultry farms represent approximately 800 flocks with more than 5 millions animals / year. About 600 farms are located in periurban areas and 200 downtown. Urban flocks have only 100 - 500 heads whereas 44 % of the periurban poultry farm own over 2000 birds. However farms with more than 10000 animals are rare. There are 55% farms with broilers only, 18% with laying hens only and 26% with both categories (2; 13). Most of the breeders (80%) have other professional activities and don't have a real knowledge in poultry farming, in particular for hygiene. The poultry production chain is well developed, with commercial hatcheries which raise reproductive flock or import fertile eggs. Feed is produced by some big manufactures and marketed through a network of small traders. Some feed is produced by smaller mills or by the farmers themselves.

The turnover of poultry breeders is high, due to price fluctuations (concurrence of imports, overproduction periods) but also the technical and economical fragility of farms in a rather speculative activity. Therefore the knowledge of many breeders is very low, especially in terms of health management. Bad practices associated with some unsuited buildings and equipment or technical management favor the emergence of sanitary problems. This is definitely a major concern in modern poultry production. A first consequence of this problem is obvious : profitability of poultry breeding is affected by decreased performance and mortality. High value exotic breeds are often sensitive to the high sanitary pressure existing around cities. But public health is also concerned : are the products safe ? This question is more complex because the sources of contamination are numerous (bacteria, toxins, residues …) and can occur at different steps of the production chain. Anyway both aspects (profit, health) are related to poultry sanitary status. This latter can hardly be determined by the sole observation of symptoms which are vague and aspecific in poultry (lameness, digestive disorders, lower performance …). As a consequence laboratory diagnosis is absolutely necessary to confirm on-field observations.

Approaches and methods used

The action has been the result of the cooperation between CIRAD-emvt and the laboratory of avian pathology of ISRA. This latter increased its staff and skills for the practice of necrospy, parasitology, histology, bacteriology and serology. A reliable laboratory is a tool which was essential for further actions in production. The diagnosis service provided by the laboratory help the veterinarians to identify the right treatment in a specific case and therefore the development of the service was close interaction with them. Veterinarians are an essential link between the laboratory and the field, in both ways : they use the information of the laboratory for their action but they also can bring back information from the farms (11).

This involvement of the private veterinarians in the success of the laboratory was essential for the improvement of the whole production sector (11) : farmers learned to use the information from the laboratory to manage their flock instead of keeping “traditional” or non rational practices (like trying to cure sick animals instead of taking them out of the flock to avoid general contamination). The participation of veterinarians was voluntary and progressive but it appeared quickly that they benefited a lot from the help of the laboratory. Most of them are therefore in close contact with the laboratory.

The informal network existing between the laboratory and the veterinarians has then been used to collect information on a more systematic way (3; 12) : Since 1998 information on diseases (confirmation of disease, localization, % of animal affected, …) is collected by the veterinarian (or technician) and delivered to the ‘RESESAV” network (6). It is the base for various services : study of the epidemiological situation in the region (maps edited with a GIS), real-time alerts and dissemination of information (diseases outbreaks, new diseases …). This network has also been the basis for several surveys, in particular to link vaccination practices to the serology which allowed to determine the best vaccination protocols (9).

In parallel to the studies on animal diseases and epidemiology, there is a great work to do on the quality of products. The “quality” concept includes salubrity and animal health, food safety and public health (8) The laboratory developed an approach based on the hazard analysis – critical control point method (HACCP). This method is applied to the whole production chain,: from reproductive flocks to the consumer, taking into account hatcheries, breeders, slaughter houses (more commonly simple killing places), marketing places and restaurants. For the moment the study concerns Salmonella (1;10) and Campylobacter contamination but other quality factors like antibiotic residues will be studied in the future. 

Results obtained and expected

There are different levels in this action : the laboratory, the RESESAV network and the HACCP study on contamination sources through the production chain.

The laboratory by itself is a tool for the production sector. It is now fully operational and the results are rapid and reliable. One strength of this laboratory is to be a public service (therefore objective) part of ISRA research institute, but to be financially autonomous thanks to the analyses paid by users (13). The prices are quite low but the fact that the activity of the lab is continuously growing shows that the information produced is helpful for poultry farmers. The development / generalization of new measurements (antibiograms for example) will allow the production to improve the preventive / curative use of drugs. Apart from the analysis activity, the laboratory has a role of expertise and advice for the producers / technicians.

The RESESAV network is both a tool and a method (3). It involves approximately 35 participants (veterinarians and technicians) who continuously provide data on the diseases observed in farms through standardized forms. The involvement of private vets ensures that almost all poultry farms within 70 km around Dakar are covered by this information. Identification of disease, date, mortality and morbidity are then computed by the coordinator (6). The information can be used to alert the network members of a new disease outbreak. It is also summarized in maps showing the evolution of diseases around Dakar throughout time. A quarterly epidemiological bulletin is edited by the network for the information of the members and others (authorities). An annual report is also edited (7). The network is also efficient for epidemiovigilance and identification of new pathologies : for example it helped to confirm and measure the emergence of avian encephalomyelitis in 1999 (5) and the outbreak of infectious bronchitis.

The HACCP method started to be applied by the laboratory in 1999 in order to characterize the sources of contamination of poultry products from the hatchery to the end consumer. The principal aims of this investigations are i- to describe the contamination and thus identify the hazards for the consumers and ii- to prioritize the sources of contamination according to the nature, the severity and the frequency of hazard they introduce in the chain. This action is very important because it is impossible to reach a “zero-hazard” level but the risks can be dramatically reduced by preventive actions at the key points. At present research focuses mainly on enterobacteria (Salmonella, Campylobacter) (4) contamination but in the future it should also address other topics like drug residues in meat and eggs.

Resource requirements and implementation 

There is a cost for the settlement of a laboratory when no one is available : minimum infrastructure and materials are required, as well as training of technicians to a range of analytical techniques. This cost is not so high. In the first phase of lab development the activity can cost some money. Then the lab has a very small running expense : the benefit of sound lab results for farmers are far higher than the expense of the analysis so they can pay to get them. In contrast there must be some money input to run other activities like research, advisory, coordination, training, etc … The human resources needed depend on the volume of analyses and are therefore not a limiting factor : staff can grow with the demand. One important thing is that the demand in analyses from the field must be induced : the role of technicians and veterinarians is determining to make the farmers understand that the lab expenses will help them to manage their flock and limit the risks / the consequences of diseases. So a specific message has to be delivered to the vets in order to create this dynamics.

The network by itself has a low cost. At start there must be a deep work with field people to define in common the nature of data to be collected and the methods of data collection, treatment and diffusion. This phase must be based on a participatory process in order to get the right data and to provide the right information to the network members (3; 6). Then there is only a work for co-ordination : data gathering and treatment, report writing. This work depends on the volume of data and the kind of output required. The co-ordination / animation work is quite important but it is part of a general service to the production sector which can be managed by public or inter-professional bodies. Except data management most of the work requires specific skills to interpret and synthesize data and to allow a quick and efficient reaction to events. A link with a laboratory is useful since this latter already have information on diseases. Moreover the action of network tends to develop the analytical activity which benefits to the lab. But if the lab is in charge of this work there must be a fair remuneration for doing it.

The study on food safety is central for the promotion of healthier animal production. The resources needed are quite high because a huge number of samples must be analyzed during the descriptive phase. This first step aims to characterize the situation and to propose key actions to improve it (4). Then a second phase can concentrate on the control of the evolution of contamination. Human resources are involved for lab, surveys, research operations and data treatment. Financial support is needed for the analyses (price depending on the type of measurements done) and extra labor. The work must be undertaken by a research center in its own lab or coordinated by a research team with analyses done in another lab. Anyway the work very often involves several people with different skills (animal health, animal production, human health, etc .).

Recommendations and conclusions

The case of poultry production around Dakar is typical of the health problems linked to the rapid and uncontrolled development of production in urban areas. The speculative character of the production and the potential profit encourage people to try poultry production with few skills, inadapted buildings and materials and very little concern about the quality of products. 

Regulations alone cannot solve all the problems associated with this situation. In fact the quality of products improves as people realize that

· healthy animals are more profitable, which encourages them to pay attention to diagnosis and treatment of diseases. 

· prevention costs less than cure

· image of quality can be valorized on the market.

Training of producers and other actors (killers, …) is therefore a key point to improve quality. It is obvious that the organization of the production is essential for the profitability and for the public health. This organization can be endogenous to the production chain, through professional association or exogenous if it is organized by public authorities.

Methods and tools described in this paper only support the collective efforts to improve production performance and security. They are absolutely not specific to Dakar and are widely used elsewhere. The interest of this initiative is to show how such services can start with (almost) nothing and develop with the growth of the production up to a level where they anticipate on the potential problems and describe an epidemiological situation. They are particularly useful to prioritize the various factors that –create hazard in poultry production and by this information they can help to set up policies to overcome the major public health problems.

When dealing with productions as poultry in which some operators are from the private sector : feed manufacturers, hatcheries, … it is essential that the information produced in scientific studies or in surveys be anonymous and confidential. Otherwise the confidence of these actors – difficult to obtain – can be spoilt very quickly. So at all stages of this programme development there must be a special attention paid to the relationships to the private sector partners.
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