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Introduction 

Pastoralists have for several centuries practised an extensive and specialised method of livestock keeping based on the availability of virtually unlimited rangeland and the freedom to move in search of pasture, water and to avoid disease threats. They have developed a strong and enduring culture centred on livestock production, which has depended on adaptive management strategies to survive the regular cycles of inclement environmental conditions that make exploiting the rangeland resource so challenging. The repository and guiding hand behind these strategies rests with respected elders and age set leaders in the community, utilising traditional knowledge that has been acquired and passed on from generation to generation over the centuries that pastoralists have been occupying the rangelands. The endurance of the pastoralist culture in the face of rapid and accelerating pace of change experienced during the 20th Century is a testament the leadership qualities within the pastoralist community and the respect such leaders are accorded.  If, in line with government policy, pastoralism is to progress from its base of traditional conservatism to a more commercial market orientated form, the active participation and support of the leaders will be needed. To gain this support there is a requirement to develop working models of new practice that they can see to reliably offer better livelihood security compared to traditional livestock production systems. 

In the face of the current crisis of diminished access to rangeland grazing resources, which is seriously threatening the survival of pastoralists’ practising traditional forms of livestock production, new livelihood strategies are required. Pastoralism needs to progress into more diverse and livelihood secure income generating practices whilst remaining grounded on the core principle of sustainable rangeland utilisation. One element of change needed is to adopt, where appropriate, livestock production systems targeted to supply the top end of the market where financial returns will be considerably higher. To achieve this, pastoralists will need to be empowered to engage more effectively with the market place and adapt their systems of livestock production to include the capacity to supply high end market demands. This approach is likely to have significant ecosystem and biodiversity benefits in that it would encourage the keeping of fewer more productive animals.
The production of a quality livestock product is dependent on a number of elements, the sum of which determines the value of the final product. The greater the value of each element’s contribution the higher the value of the product achieved. Elements for beef production for example include breed, nutrition, disease control, husbandry, condition at slaughter, slaughter technique, carcase handling, butchery skills, packaging, storage and marketing. The first five elements fall under the control of the pastoralist livestock producer who in turn is dependent on the provision of adequate veterinary services that can deliver the required disease control and production advice. The remaining elements normally fall under the control of specialist livestock processors who must maintain a high standard of management utilising a skilled labour force and capital-intensive slaughter and processing facilities. Where there is a market demand for a quality product that is close to the livestock production area there would be a case for the establishment of a small scale quality processing facility which could be an opportunity for either a livestock producers co-operative or for an entrepreneur from within the community to set up and operate. To achieve a quality product the following elements need particular attention.

Breeding - One of the constraints faced by pastoralist livestock producers in supplying quality beef and maintaining milk supplies is the breed of animal that they keep. The short horn East African Zebu, that forms the major part of their herds, has been naturally selected for survival and if any purposive selection has been applied it will have been for milk and not meat production. As a consequence the breed is characterised by slow maturation, small adult carcase size and shows little response to finishing feed regimes. The first step in any move towards pastoralist production of quality products will be attention to the breeding. The breed selected must be suited to the environment in which it is to be reared. The Boran and Sahiwal would be the breeds of choice for lowland low rainfall areas whilst for highland areas it would be logical to look at breeds more adapted to the colder climate and coarser vegetation typical of the highland environment. It is possible that there is no African adapted breed suited to this kind of environment and therefore cross breeding trials with candidate highland adapted Bos taurus breeds, such as the Aberdeen Angus, should be considered. The most cost effective approach to take with respect to breed improvement would be to utilise the semen of a small number of candidate breeds applied by artificial insemination under a synchronised oestrus programme. Recipient cows should be selected on the basis of good confirmation, milk production and owned by a successful livestock producer. Comparison of performance between breeds and within F1 and subsequent generations will show which breed or breed combination suits which environment. 

Nutrition - The quality and quantity of herbage available will directly influence the milk production, growth rate and carcase quality of the finished product. This is especially true if pure or cross-bred beef breeds are used. Understanding the ecology of the rangeland will be necessary to determine the herbage production characteristics of a given environment and each area will require informed and tailored management to sustainably produce quality product. The system practised will need to be sufficiently robust to cope with the year on year variation in rainfall where a sequence of dry years are often followed by wet years normally in 10 yearly cycles. Management interventions may include attention to stocking rates, anthelmintics, the use of fire, the reservation of dry season grazing, water conservation, supplementation to improve digestion and, potentially most critically of all, supplementation to counter macro and micro mineral deficiencies. Some environments may only be suited for livestock production for part of the year or in particularly dry years, not suited at all. Such areas would lend themselves to integrated systems of production where different areas are used for different stages in the production process. The use of low rainfall area for the production of weaners for finishing on higher rainfall areas or within feedlots could be examples of the integrated approach.

Disease Control - The provision of a veterinary service that cost effectively reduces the impact of endemic disease and protects against the threat of epidemic disease will be essential if the full productive potential of improved breeds are to be realised and secured. Because of the extensive nature of the pastoralist production system the use of trained community based veterinary staff will be the frontline of this service, with field veterinary technical officers based as area supervisors at ward level and a professional veterinarian providing overall direction to ensure sustainable quality production. Knowledge of the epidemiology of the endemic and epidemic disease threats in a given location will be essential if the veterinary service is to be effectively deployed. The use of quality medicines affording cost effective solutions to the disease problems faced will be required. There is often more than one therapeutic approach and different products within the same approach to chose from for which applied studies are likely to be needed to make an informed selection. Preventive medicine will be an important component of the service required. The use of annual vaccination against disease threats and the control of diseases of public health importance will need to be routinely applied. 

Husbandry - The raising of improved breeds of cattle requires a quantum improvement in the standard of husbandry practised by the livestock keeper. It has long been recognised that pastoralists have developed specialised and adaptive skills in livestock keeping and it can be anticipated, if convinced of the benefit, that they will readily adopt their management style to provide the right conditions for the successful rearing of breeds providing better livelihood security. A key requirement will be to reduce stress factors that would result from a lack of water; lack of adequate nutrition; overcrowding; rough handling; being kept in dirty unhygienic conditions; left untreated in the face of disease problems or left un-protected from epidemic disease threats. Pastoralists already have the tradition of splitting their herds according to age group and productivity in recognition of the special needs of young and productive animals. These systems are operated on the basis of grazing groups where ‘grass banks’ and other areas are reserved to be utilised when the general grazing area is depleted. The designation and control of such areas are managed by traditional mechanisms that exist within the pastoralist community. 

Condition at Slaughter - Bringing beef cattle to slaughter in prime carcase condition and free of stress is an important component of the complex of requirements necessary to realise quality product. Prime carcase condition can only be properly judged after the animal has been slaughtered and dressed. Achieving the required standard is dependent on the application of all the factors as outlined above and the judgement of the livestock keeper that the animal has reached optimal slaughter condition. Age, weight and condition score are all parameters used in this value judgement. Under standardised conditions it is possible to predict the timing of when an animal is ready for slaughter. Under rangeland conditions that can vary significantly within and between years a much more flexible system based on a physical assessment must be employed. Under impoverished rangeland conditions the grazing will not be suitable to properly finish the animal and where this occurs the animals must be moved to better pasture or sold on to enable the growing out and finishing to be conducted in a more favourable area. Because the beef breeds are genetically selected for growth they respond well to a finishing regime based on the feedlot principle applied by smallholder or commercial producers.
The stress level in the animal prior to slaughter can significantly affect the quality of the meat, the relationship being in an inverse proportion. Where animals are sold for slaughter at a facility distant from the point of rearing it is important that a humane method of transportation is used. No beating, no crowding, no mixing with horned animals and that animals are given sufficient time to rest and recuperate at the slaughter facility before being quietly driven in for humane slaughter, properly preceded by the use of a stun gun. Many of these conditions may be outside the power of the livestock keeper to influence – but he should be aware of the need for correct handling if the full quality of his product is to be realised and through associations could lobby to get such conditions set as standards. In many ways the use of local slaughter facilities obviate many of the stress factors associated with distant slaughter. Transporting animals as carcases rather than live on the hoof is also likely to be a more cost effective and humane method of transport.

Processing - The slaughter of the animal, dressing out of the carcase, hanging to allow the carcase to set, butchering, packaging, storage, marketing and cooking are all critical elements within the processing phase between the time that the live animal leaves the producer and is served to the customer. The experience at that all important first bite, where aromas, texture and taste are subtly detected by the discerning palate, is as much affected by the processing phase as it is by the production phase. Stress free slaughter conducted in an humane a way as possible reduces the level of lactic acid released into the muscles, high concentrations can seriously affect the setting of the carcase and subsequent texture of the meat. The carcase after dressing out ideally needs to be hung for a period of 21 to 28 days at a temperature of 4(C. This maturation process markedly improves the texture of the meat. Using correct butchering techniques and utilising attractive and hygienic packaging of the meat creates consumer confidence in the product. Marketing to create a brand name and making a positive link with the organic range reared source of the meat will attract consumer interest and, provided the quality is consistently good and the price competitive, their loyalty to the product in preference to other brands will be gained. The final element in achieving a perfect taste rests with the skill of the chef in knowing how to bring out the best in texture, aroma and taste for each of the cuts by employing the correct mode of cooking and, when desired, the judicious use of spices and marinades.
Milk Production - The primary purpose for which pastoralists keep cattle is to produce milk for home consumption. In traditional pastoralist communities milk formed a staple component of the diet. When livestock numbers were insufficient or disease severely affected production the community starved. In modern times there is an increasing reliance on cereals – maize and rice – as staples for the diet increasingly through cultivation creating land use conflicts and debasing the range resource. When livestock are productive households are able to achieve their preferred diet of combining home produced animal protein with cereals purchased through exchange with surplus livestock and livestock products. Successful milk production schemes have been introduced in pastoralist areas to promote this ideal. These schemes are based on the inherent productive capacity supported by the introduction of crossbred dairy breeds [Sahiwal], improved management, effective veterinary services and milk marketing. Rural dairies with milk processing capability are important features of these schemes when the pastoralist area is remote from markets supplying large conurbations.
Conclusion

The purpose of this paper is to raise awareness of the potential and means by which pastoralists in northern Tanzania could supply the market for quality livestock products. If this can be achieved the productive capability of the sector will gain greater recognition of its worth and a more supportive policy environment will be engendered. It is extremely important that before any wholesale changes to the tenure of the remaining open rangeland is introduced that the consequences of any such change has been properly thought through and the experiences of changes introduced in similar environments elsewhere have been fully taken into account. The variability in the amount and distribution of annual rainfall affecting both ground and conserved water levels and the uncertainty of accessible subterranean water constrain the permanent settlement of much of the remaining open rangeland. The Kenyan experience of the introduction in their rangelands of the now discredited group ranching scheme is a case in point. It can be argued that a more complete understanding on how the rangeland is currently being utilised by the pastoralists is required and that any scheme to develop this resource will need to take due heed and build on these traditional methods rather than any wholesale change to new and untried approaches. 

Because of the importance of wildlife to the National economy, and the role that the open rangelands play in providing vital dispersal areas in the breeding season, there is a strong case for maintaining the status quo in Northern Tanzania in terms of an open and unfenced rangeland resource. The justification for the pastoralists to have continued unfettered access to this resource can only be made if they can also show a significant economic contribution to the National economy. Adding the value of quality livestock production from the range whilst at the same time adopting proactive policies directed at  community support and benefits for sustaining a diverse and viable wildlife population would go a considerable way towards achieving increased biodiversity. Such measures are becoming increasingly urgent as the current trend of uncontrolled population expansion is leading to an increasing amount of unsustainable and environmentally destructive exploitation of the rangeland resource.  

Pastoralists are recognised by many authorities not only for their skills in livestock production but also for their sustainable no-consumptive management of grazing areas as evidenced by the variety and numbers of wildlife species found when they had unfettered and sole stewardship of the rangeland resource. An ideal approach would be to develop a community based natural resources management plan where traditional mechanisms for rangeland resource utilisation were harnessed to a modern vision of a healthy ecosystem where productive livestock keeping is in balance with a sustainable and bio-diverse wildlife population. The livestock keeping community has the capacity to create and maintain such an environment but they will need an enabling framework inclusive of an informed land use plan, quality services and the incentive of an enlightened NRM policy with tangible and compelling benefits, in order to achieve it.

