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SUMMARY

The pastoral communities in high risk environments have played a major role in conserving animal germplasm by embedding socio-cultural and ecological knowledge systems in  indigenous institutions.  In most cases these institutions have come under stress due to weak policy incentives. In this paper, we review the historical context of conservation of indigenous breeds and demonstrate how elite patronage has proved inadequate in conserving indigenous breeds for long. The role of kinship and other socio-cultural  network remains important in this regard. We suggest that a Knowledge Network be created linking outstanding communities and individual breeders  in developing and developed countries to learn from each other and conserve diversity. We also argue for a global strategy combining  incentives, institutions and indigenous knowledge about animal diversity. 
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INTRODUCTION
The conservation of animal germplasm has not received as much attention in the recent years as crop germplasm conservation.  Possible reasons may be many. Absence of a change equivalent to green revolution through breed improvement (akin to varietal improvements in crops) could be one. Another reason could be that the best breeds are generally maintained by the communities in high stress environments such as arid and semi-arid regions, mountains and some coastal environments.  The political articulation by such communities, in particular, pastoralists has been quite weak ( Gupta, 1991).The fact, however, remains that the problems of productivity as well as diversity in livestock sector are no less complex than in the crop sector.  If  anything, these are more challenging.  Unlike crops in which germplasm diversity can generally be captured in a few kilograms of seeds, in animals one has to maintain a very large gene pool to manage diversity of a reasonable order.  Further, the adaptation of animals to their habitat may be far stronger than in the case of seeds.  In addition, animals, unlike plants, do have feelings, moods and preferences.  In some sense, the relationship between animal keeper - men and women - and animals may be somewhat different compared to the relation among farmers and say, crop or soil.   However, since animals are an integral part of farming systems in most regions, the conservation of animal germplasm is not totally independent of the conservation of habitat, socio cultural and ecological knowledge systems and interaction between different species.  Most of the traditional breeds in developing countries have been conserved by local communities despite very little policy and institutional support. The white revolution has not resulted so much from the genetic contribution as from management, feed and marketing support.   Many scholars and policy makers are convinced that conservation of indigenous breeds is almost impossible except when where farmers have no other alternatives--a view we do not share.  

Part one of the paper deals with historical context of the conservation with special reference to risk adjustment strategies at intra and inter household level as well as at collective level. Socio-cultural mechanisms for conservation and breed selection are discussed in part two.  The strategies for long term conservation through knowledge network of indigenous breeders and others, incentives for conservation and revitalised institutions for conservation are presented in the last part. 

Part One: The Context of Conservation: 

Animals have played a crucial role in the shaping of history because of their importance in matters of war and expeditions.  The contribution of royal or elite patronage was of far greater significance in the case of animal germplasm than in crops.  The result has been selection intensity of a very high order and for very long periods in relatively smaller flocks/herds.  As against that, pastoral communities followed their own breeding policies which lead to highly niche and function-specific accumulation of characteristics among larger herds.  The relative importance of these functions may have changed and so did the breeding policy.  

For instance, in 1359 Prince Ziemowit in Poland gave rights for hunting to his aunt but withheld the right to hunt aurochs.  Similarly, in 1451, another Prince gave right to his wife over lands and towns of Raciaz without the right to hunt aurochs.  Rokosz (1996) provides a historical account of several centuries about how this species was conserved till the last specimen died in the royal forest of Jaktorsw in the early 17th century. The interaction between natural conditions and cultural institutions explained the conservation.  Once the link was broken, extinction followed.  Chun (1996) provides an interesting account of the conservation of endangered breeds known as Zhoushan and Hainan cattle, Hu sheep and Wuzhishan pigs. The sheep breeds of the Aragon region of Spain have been closely linked to human cultures for about a thousand years. Dolmen and stone circles in the high Pyreenes mountains indicate the winter and summer pasture routes  taken by the pastoralists  (Livestock House Foundation, 1997). One possible hypothesis that may explain the preservation of the Aragon sheep is the acceptance of its meat by the three monotheistics religions (Islam, Judaism and Christianity) that have dominated the last 1000 years in Spain (Montejano, 1997). The Pyrenees and the Ebro Valley ovine types, extremely hardy and suited to winter-summer migration, were quite versatile, producing pelt, wool, meet, milk and cheese. These formed the mainstay in olden times and also formed the nucleus for the Aragon herds after the Christian  Reconquest in the 16th century (Sierra, 1987). Another important factor has been the synthesis of nutritional and symbolic qualities of the meat. Thus, in monotheistic cultures, such as the Spanish culture, qualities such as meekness and  purity, attributed to the lamb, were as significant as the nutritional qualities (Baratay, 1996). The lamb has also been  attributed with the ability to drive away “witches”, and to unearth images  of saints, for example, the “Lamb’s Saint Roque” of the French Pyrenees (Millan, 1997).

Another custom, still practiced in some Aragon communities, is to hang a white sheep’s  paws on the outside of the main door to ward off evil influences (LaFoz, 1990). Various parts of the sheep have also increased in value as a result of their use in traditional  games, like “Huesca’s  knucklebones and “Fonz’s knucklebones”  which use the knee joints (Mairal, 1987), and in traditional musicals instruments, like the “Huesera”, a percussion instrument  that uses eight or ten clean and dry paw bones (Vallejo, 1991). 
The Vicuna, a member of the Camelid family, is found in a 2000-km stretch of Altiplano, high plateau grasslands, in the Central Andes region of  western South America. The Vicunas are well adapted to the high altitudes and to the vegetation that is found in the region. They were ruthlessly hunted down during Spanish colonial rule resulting in a sharp decline in the population to about 10000 in the early 1950s. The conservation of this species, undertaken over the last 25 years, has been a successful partnership between official initiatives and building on the knowledge of local communities. 

The traditional practice of ‘chaku’, dating to pre-Spanish colonial times, involved a free-range system of capture and shearing of animals from the wild. This system of ranching by Inca peasants allowed the killing of only a limited number of animals from different places every year, with a well-defined fallow period after each harvest. The ‘chaku’ was a bi-annual affair. Each harvest involved several villages and was presided over by the Inca rulers, who kept the fleece for themselves but allowed the sacrifice of one or two of the older animals for food. ‘Chakkus’ go on as before, from November to May, but without the sacrifice. Even today, they are preceded by the obligatory ‘pagapa’, homage to Pachamama, Mother Earth, for the privilege of harvesting the ‘gold-on-the-hoof’. 

During 16th century, Ain-e-Akbari, a book written during the reign of the Moghul emperor Akbar, refers to the high quality of local camel (Kohler-Rollefson, 1992).  Munshi Raghunathmal Rai (1943) while summarising his experiences in dealing with drought in Rajasthan, regretted that some of the sheep breeds acknowledged to be unique and outstanding in Ain-e-Akbari had disappeared.  The King of Tunisia gave a gift of Tunis sheep breed in 1799 and it became the oldest documented imported breed of USA. Known for its disease resistance and ability to produce on marginal lands, tolerate warm and cold climates, Tunis remains an important breed still maintained by some communities. Though Currently listed as rare, there has been a consistent increase in the last ten years.  There are not many recent examples of indigenous breeds recovering their population as a result of renewed interest of farmers in their management 

Socio ecological context of conservation

Most of the important breeds of livestock have evolved in high risk environments. The animals play an extremely important role in the intra and inter-household coping strategies apart from technological, management and cultural strategies to cope with stress(Gupta,  1985,1989,1995, Jodha 1975) (see Table 1).  

TABLE 1 : LIVESTOCK BASED  RISK ADJUSTMENT STRATEGIES

(A) Intra household: Disposal, change in the composition of species, age and gender composition of herd, modification in the patterns of consumption of different livestock products.

(B) Inter-household: Exchange of  animals, sharing of young ones  of various species among rearers and owners of livestock, borrowing, gifts, various contracts.         

 (C) Group based or communal: Collective ownership of breeding bulls, rams of specified features, restrictions on use of any other bulls, obligation for sharing cost of management of bulls, replacement of bulls after three years to avoid in-breeding, group pasture management, fodder banks, collective processing of livestock products (flaying, tanning, dyeing).

(D) Breeding:  Missing breeding cycle in periods of stress,  changing selection criteria in the wake of prolonged stress, collective  selection of calves to be reared as breeding bulls.

(E)  Feeding: Changing farming systems due to change in herd composition and vice versa, modifying feed and fodder processing and proportions at different stages of  breeding (male and female separately) and performance ( special diets for feeding breeding bulls or lactating cows ).

(F) Management: Creating special arrangements for managing temperature tolerance,  disease and pest management through quarantine, indigenous medicines, vaccination and branding etc., shifting herds to different regions to overcome stress, changing species and age composition to improve chances of herd survival and changing gender composition.

(G) Cultural mechanisms: folk rituals, worshipping, taboos to venerate various species, sacrificing to appease various gods and in the process evolving fattening and other selection criteria,  management of herds by temple authorities, special voluntary or religious feeding camps during drought or floods, marriages among specified kinship networks and thus exchange of livestock only among these networks defining the boundary of breeding population, 

(adapted from Gupta, 1989,1991, Gupta et al, 1996)

Among various diversification strategies, the improvement and management of genetic performance becomes crucial.  For instance, in Banni area of Kachch, water buffaloes have adapted to watering once in twenty four hours.  This adaptation became necessary because of saline soil and ground water and scarcity of drinking water.  Studies have shown that dry regions act as breeding tracts with the result that the proportion of infant bovines is much higher in these regions compared to intensively cultivated regions(Gupta, 1986,Kataria,1985).  The management strategies of the breeders are aimed at maximising survival rather than growth because of scarcity of feed and fodder.  This has implications for the subsequent performance potential.  Similarly, ecological conditions shape breeding goals in other species.  In camel, milk yield was not given major emphasis for a long time just as meat is not given importance even now in the Indian context.  However, when people recognised the potential of milk market and need for augmenting household incomes, some years ago, it became an important performance criteria (Kohler-Rollefson, 1995).  In due course, it may become a new breeding goal and therefore selection pressure may shift.  

Part two:  Socio-cultural aspects of breeding strategies:
Historically, social exchanges and kinship networks evolved within a cultural framework The interaction between economic, social and cultural (for instance, taboo against meat eating in some regions) factors coupled with the ecological context shapes breeding and management choices.

Breeding strategies are sometimes determined by the specializations that are required by socio-cultural demands. For instance, among the Raikas of Rajasthan, marketing of camel males for use as draft power resulted in milk production not being used as a criterion for selection (Kohler-Rollefson 1995). The low importance attached to milk, in turn, positively influenced the breeding efficiency since inter-calving cycles are shortened. However, sometimes, specific ecological  characteristics are more important than breeding selection criteria in the evolution of distinct germplasm types. For instance, among the Amar’ar Beja pastoralists of Sudan, the adaptation of young camels to differential nutritional status of specific pastures resulted in three types of camels: shallagea, arririt and matiat (Kohler-Rollefson 1993: 67). These are used for, respectively, pack, riding and racing purposes. In this case, breeding was not directly responsible for the evolution of the distinctive features. The variability is observed along the coast of the Red Sea. The knowledge developed by the Amar’ar recognizes that geographical segregation is essential for the distinctive types, since young camels of the arririt and matiat types brought closer to the coast can be made to develop into shallagea camels.

 Similarly, the Aymara shepherds of the Andean Altiplano in the extreme north of Chile, pursued religious and ceremonial beliefs that signified camels as the link between the community and the spirits and other fellow creatures and served to maintain the communal herds (Bas,  Dea 1997).  

Rules related to restriction of exchanges within a particular geographical area have served a similar purpose. For instance, the camel breeds in Rajasthan have been bred for particular characteristics within the boundaries of small kingdoms. Thus, Patel (1996),  lists, among others, the Bikaneri breed which is used for draft power and the Jaisalmeri which is a riding breed.  There are examples of even more restricted breeding boundaries, in which cases camels with specific qualities are known by the names of the villages from where they originate; for instance, Jojawar and Ramthalia camels.  

Selection rules:

The target of selection is usually the camel stallion, since as many females as possible are used in the breeding. However, the pedigrees are remembered by breeders through the female lines, extending back to seven or ten generations. This is observed among African pastoralists, and Indian camel breeders (Patel 1996),  who also “conceptualize breeding stock as representatives  of certain female bloodlines known for particular qualities” (Kohler-Rollefson 1995: 58). The characteristics usually used include physical features like colour,  development of udder, placement of teats, placement or legs, and qualities like temperament, outlook, drought tolerance, disease resistance, milk production (in places where camels are bred for milk, for instance the Rashaidi camels). 

While stallions are usually the target of selection, some camel-breeding cultures are particular about stud exchange mechanisms. For instance among the Raikas, stallions are exchanged every four to five years. This practice is found across species, for instance, in the same region  it is followed with respect to cattle and buffaloes. The aim is to avoid in-breeding. Other camel-breeding cultures, for example those in some parts of Africa, are not so particular about avoiding in-breeding.

The traditional orientation of the Aragon people towards wool was strengthened under the Arabic and Berber influences that emphasized the commercialization of wool and pelt, resulting in the woven wool (“barraganes”), the richly embroidered pelt (“zaragocies”), the pelt legging and the pelt shelter (“alfanegas”). Cities like Zaragoza become important centres from which exports were undertaken (Sierra, 1987). 

Indigenous institutions, as the one from south Gujarat described next shows, play an important role in operationalizing the selection criteria. In many villages, a sharp distinction between private ownership and management of cows and she-buffaloes, and public ownership and private day-to-day management of the bull is made. In other words, the cattle owners pool their resources to buy a bull and generate collectively rules by which the bull is to be managed. However, the bull itself is entrusted to the care of an individual who receives some compensation. This takes the form of a fixed amount per adult animal owned by an individual or a contribution to the caretaker when people use the services of the bull.  In most villages cow owners are also required to deposit a specified number of bundles of grass everyday. In some others, the group decides to supplement the nutrition of bulls during the peak breeding season (winter) with concentrate feed or cotton seed cake. Apart from remuneration and special feeding, replacing the bull is another area in which the collective operates. Every three to four years the bull is exchanged with that of another village. These exchanges are fixed during social visits of the village elders. Very rarely is the caretaker asked to find a replacement. The search for a replacement bull is undertaken very seriously. If a suitable bull is not found, a young bull from a neighbouring village, whose mother is reputed to be a high-yielder, is purchased. However, the breed preference of the community, in this case usually the Gir breed, is respected. External physical features—a deep red colour, well developed hump, small and compact hooves, heavy bulge in the forehead—play a critical role in the selection of the bull.

Part three: Strategy for farmer breeder based conservation:
PRIVATE 

The erosion of knowledge about local breeds is faster than the erosion of breeds per se.  Despite the Convention of Biological Diversity and the Desert Convention, actual steps taken in regard to conservation of local knowledge and in situ animal diversity so far have remained woefully inadequate(Gupta,1996).  Governments must initiate urgent steps to systematically evolve national, regional and global plans of actions for conserving indigenous knowledge and its utilisation across sectors, socio‑ cultural classes and communities in different parts of the world.   

1.  Indigenous institutions provide sanctity for breeding  goals (so as to avoid in‑breeding), quarantine mechanisms  to prevent diffusion of diseases and pests, incentives for maintenance of  breeding males and rules for maintaining appropriate genetic distance between breeding populations. The informal breeders association have to be legitimized and strengthened in various ways.  

2.  The conservation goals for germ plasm have to be made compatible with the goals for conserving pastures and other resource niches of  specific breeds.  This will require common property resource management, emergency fodder feed , water and health availability and generating niche markets wher​ever possible for speciality livestock products.

3. 
Conserving heritage breeds. The utilitarian logic is forceful and often provides motivation for conservation.  However, the strength of this force can itself be the reason for neglect of those breeds whose place in the modern breeding programmes is either not clear or nor secure.  Therefore,  just as cultural heritage sites are preserved as a global human heritage, some of the rare and endangered domesti​cated breeds may need incentives for local communities to con​serve these  even on immediate non‑utilitarian ground,  although in the long term  even these breeds may provide genes for unique trait.  In any case, the knowledge system will provide the indigenous heuristics of selection, breeding, maintenance and utilization which are unlikely to emerge only from the formal breeding discipline.  

4
Five important dimensions to be kept in view while evolving viable strategy:


a) 
If technology is like words  and institutions the grammar, we can not conserve technologies, associated knowledge without conserving and strengthening institutions..  


b)  
Indigenous technological knowledge helps in understanding the interactions among site, specie, season and socio-cultural institutions around different breeds.  Disruption in one link in the chain can disrupt the entire socio ecological system (Gupta,1985),making conservation of breeds very difficult.  


c)   Local communities conserve breeds through thumb rules or indicators which are combined with criteria of evaluation of breed performance (the decision criteria can also be referred as heuristics).  These indicators of breed selection, pasture allocation, product quality, herd performance, environment (temperature, wind, storm, rain, etc.) provide useful clues about historically evolved thumb rules or heuristics about genetic variation, selection, management and growth.  These indicators can also help in community-based eco-system health monitoring so that the linkage between habitat and breed conservation is not ruptured.  


d)  
While men may have been responsible for breeding in many species, it is invariably the women who have maintained and managed the livestock and developed a variety of products.  Gender dimension of knowledge system is extremely crucial and its neglect can thwart the entire mission of conservation.


e) 
Consumers of livestock products provide one of the most powerful pull for research resource allocation for conservation and utilisation of germ plasm.  Consumer preferences for niche products and other attributes of local breeds will have to be moulded so as to generate commonality of interests among consum​ers, producers and conservators of germ plasm.  Even the exist​ing  variability  in cheese, yoghurt, meat, wool and other pro​ducts has not been adequately embedded in the local knowledge systems so as to provide extra value to the consumers of special​ty products.

5. 
Incentives for Conservation. Material and non material  incentives  will need to be provided to individuals as well communities conserving different breeds particularly the threatened ones so that (a) genetic erosion does not take place due to economic hardship, (b) breeder’s associa​tion are enabled to keep record of breeding experiments and experiences in a systematic manner,  (c)  exchange of germ plasm is arranged  to augment local breeds in the light of changing zoo‑climatic parameters, (d) the individual breeders as well as informal community leaders are honoured  at  various national and international fora for their contribution to conservation. Information systems like DAD‑IS should incorporate not only the indigenous knowledge of different breeds but also contact addresses,  indigenous selection criteria and descriptors along with the restrictions if any that a local community may like to put on the use of name or material of the specific breeds. 
Just as farmers rights have been advocated and agreed upon in the Commission on Plant Genetic Resources, a similar undertaking with much more pluralistic and pragmatic institutional arrange​ment needs to be  agreed upon by the member governments for recognising indigenous animal breeders rights.  

5: Operational strategy for conservation and utilisation:

a) 
Conservation during emergencies:  The natural as well as human made disasters have played a significant role in erosion of genetic diversity and associated knowledge system.  In the event of such disasters, institutional arrangements have to be created for rehabilitation of the elite breeding traits through improved access of affected local communities to ex‑situ germ plasm col​lection as well as related knowledge.  The linkage between in‑situ and ex‑situ conservation policies will imply close co-ordination and partnership between formal and informal breeders, com​munity leaders and planners.  

b)  Linkage between  Convention on Biological Diversity and International Convention to Combat Desertification (CBD and ICCD) emphasises that knowledge, innovation and practices of local communities should be used for wider application for sus​tainable use of biodiversity through their involvement and appro​val ensuring equitable sharing of benefits.  It is important therefore to develop material Transfer Agreements and protocols of prior informed consent  not only for the  nation states but also the local communities.

The rights of the communities to germ plasm and its use for improving productivity of various breeds have to be inter​preted in the light of TRIPS as well as CBD and ICCD. Article 16 of Desert Convention needs to be combined with Article 8 , 10 and 15 of CBD. Knowledge Network needs to be created for the purpose ( Gupta,1995,1996,1997).This will also help in operationalising the provisions of Article 19 and 20 of Desert Convention.

a)   Each member country should provide protection to the improved breeds, ensure that the claimants for intellectual property protection declare that their acquisition of indigenous germ plasm and knowledge around it was made in a `lawful' and `right' manner.  The  former refers to the legal propriety while the latter relates to moral propriety.  

6. Documentation of indigenous knowledge through participative structures: Creating Knowledge Network of indigenous breeders 

The descriptors used in the animal gene bank have to be modified in consultation with indigenous  animal breeders and other experts so as to incorporate various parameters such as:

* 
Criteria of selection among  and within different breeds across different spatial and cultural boundaries.

* 
The etymological roots of the names of different breeds so as to understand the significance of selection and selection pres​sure.  

* 
Understand the rules evolved by different communities to main​tain breed characteristics with or without socio cultural and religious institutions.

* 
Inventorize  a whole range of marks and features that are used to discriminate the elite versus non‑elite within a breed with detailed description of each mark or feature. 

* 
Recognize the variability in uses of different livestock parts justifying variability in breeding and management practices.  

* 
Document the implications of changes in the agro climatic conditions on the breed performance and therefore, the search for new or innovative selection criteria within an indigenous breed.  

* 
Documentation of folkloric knowledge and traditions  associated with the peculiarities of different breeds and the stresses to which they respond or withstand.

* 
Cataloguing the innovations  using  (a) new or old process of  breeding or making products , (b) new or old products of livestock and (c ) from old or new breeds.  Various combinations of different cells of a matrix combining  `a', `b' and `c' would generate a rich taxonomy of breeding and management goals.  For instance, in parts of arid Rajasthan  the hairs on the mane of the camel of a specific breed  are used for making  carpets which are supposedly used as filters in oil refineries because of high anti‑corrosive property.  This new use of  old product for a new purpose may influence breeding goals and thereby generate niches for breeds which are particu​larly good in this regard(Gupta,1997).

* 
Every contribution in the database linked with knowledge net​work should be acknowledged and appropriately cited/sourced.  The identity of the communicators as well as the developers of the knowledge  must be carefully recorded in all cases The contemporary innovations  must be distinguished from traditional knowledge.   This is one of the most important contribution of the Honey Bee network and SRISTI( Society for Research and Initiatives for Sustainable Technologies and Institutions- a Global NGO). It aims at drawing the attention of policy makers towards contemporary sources of creativity often ignored and masked under the category of tradi​tional knowledge. Traditional knowledge is extremely import​ant but equally important are the new innovations in defining new breeding goals, adapting old breeds to new habitats, generating new products from old by‑products, new characteristics of old products from old breeds, etc.  

* 
The knowledge of women should be distinguished from that of men so that appropriate institutional structures which are gender sensitive can be created  to recognise unique contribution made by the women's ecological, technological and institutional knowl​edge of animal breeds.

* 
The indigenous livestock breeders should have access to comput​ers and formal scientific tools wherever appropriate so that best of the formal and informal science can be fused to generate incentives for conservation.

* 
Private sector should be encouraged to pay a small tax on every package of livestock products to create regional, national and international funds for conservation of knowledge and germ plasm.  

* 
Special Fellowships should be provided  to young boys and girls from among the breeding  communities to learn modern ways of record keeping, cataloguing , characterising in addition to the traditional ways so that a strong cadre of future leaders of conservation can be created.   These fellowships will achieve far more than the huge sums that are spent every year on various international meetings and participation of  many metropolitan NGOs and so called activists from North and South.   Unless clear accountability is achieved in utilising resources, the effort  to create fund will suffer the same fate as has happened to the non‑ starter international gene fund for conserving crop genetic resources.  

* 
It is important to recognise that unless domestic initiatives are taken through national and civil society’s contributions, international contributions are unlikely to flow.  This is one area where global strategy for animal germ plasm conservation must make a distinct departure.  It must learn from the mistakes of crop germ plasm initiatives.

The conservation of germ plasm will require creation of very active and appreciative peer group of outstanding animal breeders from the grassroots.  Only excellence can recognize, respect, and reward the excellence of others.  It is for this reason that the Knowledge Network must initially aim to network outstanding communities, individuals and associations which have achieved significant results in documenting knowledge or conserving genet​ic diversity or both.  It is through their spirit and creativity that the global movement for conservation of animal germ plasm will take roots.
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