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Agenda of the Workshop

28" June 2008

= 8h30-9h00
= 9h00-10h30

= 10h30- 10h50:
= 10h50- 11h20:
= 11h20- 12h30:

= 12h30- 14h00:

= 14h00 - 15h30

= 15h30- 16h00:
: Discussion on the 3 case studies
= 16h30- 17h30:

= 16h00- 16h30

29" June 2008

8h30-10h00

= 10h00 - 10h30:
= 10h30- 11h00:
= 11h00- 12h00:
= 12h00- 12h30:

: Introduction
: Presentation of 3 case studies

v" North Western China(Quinghai)
v Tropical South American Grassland/Rangelands
v" North Western China (Gansu)

Break

Discussion on the 3 case studies

Floor Discussion

Lunch

: Presentation of 3 case studies

v" Andean Highlands
v’ African Sahel

v" Mongolian Steppes
Break

Floor Discussion

: Presentation of 3 case studies

v French Haut-Languedoc hills
v French Alpes Mountains
v" North American Prairies
Break
Discussion on the 3 case studies
Floor Discussion
Conclusion of the Worskhop




XXI Grassland / VIl Rangeland International Congress - Hohhot (China)

Workshop (28™-29" June 2008)

A shift in Natural Resources Management Paradigm: from Resources Sufficiency to
Functional Integrity?

Concept Note

An enlarged heuristic framework to rethink sustainable management of natural resources

Agricultural sciences generally consider natural resources as a fixed capital —or stock- limited and renewable to a
lesser or greater extent. When one of the elements that compose the agricultural system capital is judged to be
insufficient to guarantee the sustainability of the system the solutions proposed in light of declining resources are
a decrease in the rate of consumption, an increase in the efficiency of the system or a substitution with other
resources. As far as rangeland management is concerned a similar reasoning is applied as can be seen in a
number of technical recommendations on rangeland use and stocking rates (in regard to ‘carrying capacity’)
based on the introduction of improved and more productive pastures or an increase in the production of biomass
through external inputs, fertilizers etc. As stated by the philosopher P.Thompson, this kind of approach based on
the notion of “resources sufficiency” focuses on the quantitative estimation of available resources and the
measurement of rates at which resources are used in production, distribution and consumption of food
(Thompson, 1997).

Such approaches and reasoning where limiting factors are treated in a hierarchical manner do not suffice for
sustainable management of complex systems such as traditional and extensive pastoral systems or mixed
farming systems. This is where the notion of functional integrity comes into the picture. Functional integrity does
not focus on a particular component or resource but instead focuses on the systemic interactions between the
various components of a system such as for instance interactions between production practices and ecological
and social renewal processes. This notion could be illustrated in the case of extensive livestock farming. The
diversity of resources that are mobilized (cultivated areas, diverse natural areas), the diverse functions of the
system (production of meat, milk, wool, leather; animal labour; fertility transfers) and the diversity of services
provided (biodiversity, landscape conservation, ...) exhibit complex interconnections. The limiting factors or key
elements of this complex and dynamic system are regenerated over time at a rate that depends not only upon
previous states of the system but also on the dynamics of non biological factors (climate change) and different
living communities interacting within the system. This regeneration of the key elements is indeed possible during
a long period of time. Certain crises can however erupt suddenly (or with a substantial time lag) as a
consequence of critical alterations in the regenerative capacity of any single element. These alterations could be
the result of human practices and their evolution or due to inability of existing practices to adapt to external
changes that affect the regenerative capacity of the elements that compose the system. According to this
approach, resources cannot be dissociated from the practices that mobilize them and hence from the values, the
references and the norms that underline these practices. It presumes that these norms, references and values
are as such also components of the agro-ecosystems

To summarize, resource sufficiency assumes that agro-ecosystems wholes are simply the sum of resource
transformation and consumption parts that make them up, or assume that such relationships are sufficiently
stable and thus can be ignored. However, it is precisely these system level dynamic and changing
interrelationships that are the primary objects of study for functional integrity., A sustainable management of
resources thus depends on the successful identification of appropriate strategies that help resources preserve
their capacity for regeneration and resilience as well as those that prevent irreversible effects capable of driving
the system into states from which reproductive processes cannot recover.. All of this in a context of high
uncertainties linked in part to the dynamics of external, economic, social and climatic factors.

Sustainable management of natural resources in terms of functional integrity calls for research that focuses on a
better understanding of the limiting factors themselves, the different elements that compose the system and the
systemic interactions between the elements that allow the system to regenerate or adapt. Ecology, ecosystem
modelling, and systems analysis as well as agricultural, human and economic sciences are essential for
understanding this approach that reinforces the importance of interdisciplinary. In addition, the complexity of the
problems and the challenges faced requires an approach that promotes dialogue between the different actors and
draws on different sources of knowledge ranging from academic scientific methods to local empirical knowledge.




A workshop associating scientists and practitioners

The aim of this workshop entitled “A shift in Natural Resources Management Paradigm: from Resources
Sufficiency to Functional Integrity?” that will be held during the IRC/IGC Congress at Hohhot is to promote
dialogue and discussions between scientists and practitioners on the thematic of functional integrity and
sustainable management of natural resources in livestock systems.

A frame of reference for social and technical changes

The frame of reference that we would like to propose is based on three factors crossed with three induced
dynamics.

Three principal categories of factors that affect the sustainability of the system are:
- Reconfiguration of markets, at both local and global scales ;
- Change in environmental factors, particularly those linked to climate change;
- Evolution of public policies that could affect the role played by the State, market regulations or the
importance given to environmental issues

These above mentioned factors are clearly present in all the regions of the globe albeit to a greater or lesser
extent. They influence the livestock systems and drive them into a dynamic that can affect:
- Institutional set up and arrangements inside of which these systems are organized (social
structures, modalities of the use of space)
- Modes of collective actions, bundles of rights, and reconfiguration of identities (linked to the
profession, cultural values, locality etc.)
- Re-qualification of resources, practices and areas (forage intensification, innovative systems of
pastoral resources management, breeder skills, sedentarization etc.)

Organization of the workshop

The workshop is divided into three half day sessions with three case study presentations in each session. The
case studies presented during this workshop will focus on the above mentioned three categories of factors that
affect the sustainability of the system. The aim is to illustrate the consequences of each of these factors on the
three types of dynamics that they induce. Each half day session will comprise of presentations on experiences
and case studies (three per half day) in a diversity of situations illustrating the transformations of livestock
systems in some of the most emblematic geographic zones.

These various experiences will be highlighted and viewed through the eyes of a scientist, belonging to a particular
discipline, and a person from the field, breeder or development agent. The goal is to try and understand how the
notion of functional integrity can help in moving towards sustainable management of natural resources.

Each presentation will be commented upon by a discussant and analysed through the discussants’ point of view
and put into perspective of the two other case studies of the session.

The discussants’ analysis will be followed by a general floor discussion.

The first half day session (28th June 8.30 am — 12.30 pm) will comprise of presentations that have a macro
approach and which are centred around the major dynamics of livestock systems in three regions of the world:
North Western China (Quinghai), Tropical South American Grasslands/Rangelands and North Western China
(Gansu). The second half day session (28th June 2.00 pm — 5.30 pm) will focus on the viability of livestock framing
which is at stake in certain regions such as Andean Highlands, African Sahel and Mongolian Steppes. The third
and the last half day session (29th June 8.30 am — 12.30pm) will focus on livestock farming that is in mutation in
French Haut Languedoc hills, French Alps and North American prairies.

The floor discussion and the resulting debate that will follow the last session could lead to the identification of
certain key issues that constitute gaps in knowledge which research to a certain extent could contribute to
resolving. This workshop could also be the starting point of future collaborations between interested research
teams and their partners.

The workshop will lead to a publication in the form of a book in which significant importance will be given not only
to the presentations but also to the discussions that follow the presentations and above all to the
recommendations resulting from the workshop destined for researchers, practitioners and decision makers.

The conclusions of this workshop will be presented by Dr Bernard Hubert during the IRC/IGC 2008 in the C3
“Land use change and Grassland/Rangeland tenure” morning session that will be held on Tuesday July 1% from
10am till 12.30 pm. (Conference room : to be confirmed).

Thompson, P. (1997) “The Varieties of Sustainability in Livestock Farming,” in Livestock Farming Systems: More Than Food
Production, J. T. Sgrensen, Ed. (Wageningen, The Netherlands: Wageningen Pers) pp. 5-15.




North-western China: looking for sustainable ways of subsistence

Public policies oriented towards economic developna@d environmental protection impact on social
organisation, cultural values, resources managearehagricultural practices.

By Sandah Luo Peng Gao Yanming Sylvie Diderof
(1. Forestry Department of Qinghai 2. Institute of By, Chinese Academy of Sciences, Chengdu, Sichoaimée
3. Scientific committee of Tianshui Municipal@gvernment, Gansu Province 4. Consultant in rdelelopment)

Since the late 1970’s, China has witnessed rapichanic growth accompanied by a sustained increase i
farmers’ income. However, this development proakidsnot benefit much to the “Great Northwest”. Thasst
mountainous semi-arid area remains poor, with amed disparities between urban and rural areaspemple
suffering from low per capita income, poor sociadl @ducation services and difficult accessibility.

Northwestern China is also an “environmentally” stwe area. The intensive on-going erosion of lthess

plateau results in the accelerated accumulatioseafiments in the lower part of the Yellow River ibas
increasing risks of flood and threatening the dignpepulated Central Plain of China, a major ecoioand

industrial pole of development.

The economic development of North-western Chinarie of the government priorities and, during th&t la
decades, enormous budgetary efforts have beenadedito support the implementation of large-scaid a
ambitious programs in the area. The objective efgghblic policies targeted to the North West isialty two-
fold: to compensate the development discrepanci#sather regions by supporting infrastructure ¢omgion
and the industrial sector, and to control the emgirocess going on in the Yellow River basin.

Agricultural activities- cultivation of marginal ha on slopes and extensive grazing- are often deresil as a
major source of soil erosion. To control erosiabl policies aim at stopping cultivation of margl land,
reducing extensive grazing practices and encougagiforestation. However, in the region, a majait pathe
population relies on agricultural activities foreth subsistence. Therefore, by reducing agricultactivities,
there is a risk of increasing the precariousnestheffarmers’ economic situation. Unless other cesirof
income are generated for farmers. The governmeategly relies on two assumptions: off-farm emplogtne
opportunities will continue to increase for ungfiati or low qualified labour, and more productivgriaultural
systems will be established that will compensagddlss of arable land and the decrease in livesiaokbers.

Public policies clearly set-up measures givingdion for changes of the agricultural systems imtNavestern
China. Two case studies will illustrate the impafcthe public policies in terms of sustainabilitiitbe livestock
and agricultural systems, with an in-sight on thdgeamics: institutional set-up and arrangemerntsias and
traditional identities, and re-qualification of oesces.

Herding systems on the Tibetan plateau:
Public policies influence nomadic herding actistithrough measures aimed to promote the settlewient
nomadic herders at least in winter, restrict theaadedicated to pastureland through subsidies ifanggup
pastureland, and limit the herds and flocks sizeugh allocation of quotas per pastureland. Thischuof
measures result in a shift from a nomadic pasgirajistem to a semi-settled individual family liteek system,
inducing major changes in:
- Traditional institutions and decision-making proes
- Land rights(from commonly managed access to land in time gadesto individual rights) and cultural
values linked to herdingmulti-function of traditional herding system: ug#tion of animal products for
everyday’s life, living in tents versus houses{)liand
- Modalities of access to and utilisation of resoarae well as technical practicdschnicians propose
new techniques meant to increase the livestockymtodty under the restricted conditions of access
natural resources such as forage intensificatiats(for hay cultivation), rotational grazing, impea
breeds, settlement etc. These techniques are waysleasily and widely adopted and do not fit the
socio-economic conditions of all types of herdérsiecessary adjustment of the husbandry practices i
going on.




Mixed farming systems areas.

Public policies aim to stop extensive grazing oflective land and to promote intensive animal huslvg
practices: grazing is banned on slope land formadlgd in common as pastureland by villagers, hugasaon
slope land are planted with trees or closed toaatiyities to allow forest natural re-growth. Irufoyears time,
the numbers of livestock and the cultivated areee een drastically reducethis results in a disruption of the
agricultural system and impacts on:

Institutions Various local administrations are involved in ihglementation of these public policies.
Each institution is responsible of the implemewntatbf activities in its own field (forestry, animal
husbandry, agriculture). However, the forestry @eplays a major role in the implementation of the
present programs, especially regarding establishofeland use planning. The changes in agricultural
systems induced by the public policies request dination between government agencies. After
several years of failure, implementers re-oriergirtrapproaches for an open dialog, and shared
decision-making.

Identities this policy tends to go ahead with the policytiated at the end of the 70’'s with de-
collectivisation and establishment of private amdividual rights and management systems, and turned
towards profitability.

Agriculture practicesCultivation and livestock were previously closéhked, manure being utilised to
fertilise crop fields and livestock being fed byotwnajor sources, crops by-products and common
grazing land. In this “zero-cost” system, experndituwere reduced as much as possible. On the
contrary, the new system proposed is based onmfemgive utilisation of animal feed, chemical
fertilisers and pesticides. This change will neitatsthe establishment of a dialog between teddmsc
and farmers families in order to elaborate prastitteat can be adopted, taking into account local
knowledge and technical innovations. Livestock irgaand tree plantation compete for the use of
natural resources. Searching for a solution suatédal all implies a re-organisation of land andunak
resources management: modality for allocation arfdl use rights, local regulations of access,
management and utilisation of the common land {galand, forests).




South America, the new global center of food production

By Valéria S. Homerh) Hermés Morales Grosskdpnd Jean F. Tourrahd
(1. Ministry of Agriculture, Brazil 2nstitut Plan Agropecuario,Uruguay 3. Cirad, France)

At the beginning of the Z1Century, South America, and in particular the ¢das of the Mercosur, are
food providers on a global scale, especially inghetor of livestock produce, i.e. meat and damgdpcts, as
well as soy beans and cereals. The commercial, lfiokeerly mainly with Europe and the United Statese
now increasingly directed towards the emergent t@ms The historical perspective shows that thpoex
market has grown at the same rate as the Southi¢andoovine and ovine production. The market hamwgs
been the main driving force and it should contiboieknow that the area has a strong potential fowth in
food production.

The colonist and his herd replace the Indian and his game

From the historical and socio-spatial point of vidiwestock breeding appears as one of the drigérs
the colonization of the Amerindian lands in ordeekploit the natural resources of its soil andssilblt led to
the creation of new territories and offered a n@nspective to the European and Asian migrants wére wften
excluded from the land system in their own areascuntry of origin.

Apart from the llama and the alpaca in the Andeaumain range, pastoral breeding does not seem to
have been a widespread activity in pre-Columbusetes. Hunting, fishing and farmyard animal breedi
appear to have been the main source of animalipsotié seems that the territory of hunting andhifig often
merged with the community territory.

The market in pastoral history, aswell as other major drivers

Social, cultural, identity and political factorsmang others, have combined to have a complex
influence on each other as well as on the markeittwhas often been put forward as the sole fdmtoause it is
more easily identifiable and quantifiable and thbée to be modified. As an example, a fine analgéithose
responsible for deforestation in the Amazon shdghteningly successful land appropriation strategla the
same way, the exploitation of the South Americaossil, rich in hydrocarbons and other ores, tendditect
the public policies towards the balance of theamesi economies.

The ox, spearhead of colonization, enters by savannah and isintroduced into the forests

The herbaceous biomes of the Pampa in the southlands in north were the first to undergo colonial
pressure in the 17th century and became populatéetals in the hands of colonists who took poseassi the
land. From the 18th century, the Patagonian steppeame populated by sheep under the impulse dritish
wool companies. At that time, the forest biomesenstill little concerned with livestock breedingith the
exception of the Atlantic fringe which became aealaind where the livestock was used for labourteanrtsport,
and also for the provision of animal protein focdbpopulations. From the second half of the 1@thtary, the
tropical forest savannas were gradually occupietidsf herds, and then zebus herds who were mopteabio
the tropical conditions. The Mata Atlantica was finst transformed land. After crossing this barri¢ was the
turn of Caatinga in north, Cerrado in the cented &haco in the south. The process continues in2¢ik
century and has reached the Amazon. Today theseekitnold nearly 250 million cattle, which addedhe
more or less 50 million in the Pampa, account fipraximately 20% of the world livestock.

The ox adapts to the resource then transformsit to grasslands before sharing it with agriculture

South American pastoral space is not similar to hiowas before the European arrival. Livestock
breeding there today takes profit from a ready-ma&deurce which is partly modified from what oneésted,
and partly created, having spent a few centurighenpresence of colonists. Submitted to the imfbeeof man
and the herds, tropical woody savannas evolvedgrdasslands, following the same process that thigalbeous
steppes and savannas had experience some time bEf@an if the fodder plants of African origin thaere
introduced predominated, decreasing the naturatiiveosity, a good increase in the food value ofs thi
biodiversity took place, as well as a real adaptatif the breeding practices to these new contexisarticular
concerning the water resource. Thus, the placesenthe permanent habitat is located are the plaihgh are
grazed preferentially in the rainy season, anchtiilows, where the herds concentrate in the drgsea

At the beginning of the establishment of livestdoteeding, in parallel there was a systematic
exploitation of the natural resources availablep@onon-wood forest products, animal skins, etad@ally,
both to control its territory and stimulated by timarket, society has intensified its modes of eixgiion. The
extensive breeding is substituted by export agticel supported with credits, mechanized and iriaglvnany




industrial inputs. The hilly areas remain the fiefdthe pastoral activities. The breeding is nahgesliminated,
far from it. It keeps a dominant position in evéagdscape of every biome. Thus Cerrado, known waode for
its production of soybeans and cereals, still resamnainly covered by grasslands. In addition, & peofited
from the new context to move to intensification.

Environmental impact of dynamic agriculturein progress and its social externalities

The Amazon, with a deforestation of about 15 to 2&#gording to different countries, is focused on
by the media. At the same time, nobody mentionsMhaéa Atlantica, the Cerrado and the Chaco, whiateh
nearly 95%, 70% and 50% of their surface deforedtmivever, these three biomes joined together caver
surface almost equivalent to the Amazon and presémnbdiversity which is among the most remarkabiehe
planet.

The environmental impact also relates to the weyele. The deforestation of Chaco, Cerrado and Mata
Atlantica is directly responsible for the inten$gofis in the whole Plata-Parana-Paraguay basinpblrergest
on the planet. The deforestation of the Orientalagon has resulted irregulavater cycles with climatic
consequences which are still little known but ptitély major.

At a local scale, the establishment of livestockeoling often resulted in a randaocupation of the
available surface land without taking into accoth@ potential of the above ground pre-existing gs@sns.
Thus, in the woodland and forest ecosystems, tlstupawas established in an ill-considered way @lthe
riverbanksthe surroundings of the sources, well as theteep slopes. The result is serious erosion ragLitti
the changing o€ourses, the siltingf the streams and rivers, and the draining ofsthérces and ground water.
The consequences were not as serious for herbasavasnahs because of their gentle relief, whishlred in
lesserosion, and because of the original herbaceousrcov

In all the cases, a mining style exploitation af tlatural resources resulted in a genuine wadteeeé
resources, seriously damaging the environmentaltiwms of the forest and herbaceous ecosystemsenuat,
although all the situations are not irreversibleg&ding the marginalization of most of the Ameidamd
population, livestock breeding was an importanttdadn producing social differentiation for the Sbu
American colonial societies.

Also, a transformation of the agrarian society basn going on during recent decades. The social
function of breeding, which was the foundation ofomial societiesare irrelevant for the management of the
large ranches, which are real human deserts.

The battle for land possession is finishing and a way of sustainable management of the grazed agro-
ecosystemsis arriving.

In spite of the renewal of deforestation in the &omin 2007 for which cattle breeding is always
regarded as one of the main driving forces, andrtbiase of biological fuels in the others biorfeests, one
notes a real environmental awakening within thetl®dunerican societies concerned. Even if the fightthe
land at any environmental and social price is 8ki#lly to continue, in particular in the Amazon,is not any
anymore the more frequent scenario.

Cattle breeding will be regarded as the destrof/tieonatural ecosystems for a long time. Howefaar,
from disappearing from the landscape of the infaxadion, it is integrated into it by adopting thew rules and
international standards, i.e. less environmentalaich maintaining the soil fertility, respect féretsurfaces of
permanent protection which are the riverbanks,stihgrces and the steep slopes. Moreover, land @uand
productivity will pass more and more to tree plagtiwithin the fodder parcels, as has occurred duratent
years for the perennial cultures, even if it isyobkcause it is facing a lack of wood of valuehe tlready
exploited forests.

In conclusion, livestock breeding, spearhead of ¢béonization of most of the South American
continent, rested on the mining of the natural veses transforming the forests and savannas irgmgzd space.
The market demand for livestock products and tlesgect of land accumulation has sustained the advah
colonization. After this first pastoral wave a sedavave made up of vegetable productions, alsotbddsy the
market, followed. The environmental impact addethtosocial impact leads those currently invoh@dhtagine
other modes of development of rural ecosystemstwaiie less degrading, more respectful of theimgiity and
make it possible to recover part of the functiohthese same ecosystems.

From a scientific point of view, facing incertituded a growing number of stakeholders, the research
community seeks to improve (i) its insertion in thacial networks to construct shared perceptionh tiie
potential of improving action. Also, and in a cbikaative manner it is necessary to continue: ifi§) dbservation
and monitoring of livestock systems changes undgtivaughout the whole region, (iii) understandofghese
changes as a coupled human— environment systeinsgatially explicit modeling of the transformaton
ongoing and the associated changes in land chag#, (v) assessments of system outcomes, such as
vulnerability, resilience, or sustainability.




A peasant society in front of a globalized market: the Bolivian Altiplano, between immediate profits
and an ecological dead end.

By Francois Legérin collaboration with Hugo Bautista
(1. AgroParisTech, France 2. NGO Consorcio Lipedjvia)

At the beginning of 1980s, the arrival of tractorsthe Bolivian Altiplano induced a rapid increaseultivated
areas. From 1990s, quinoa’s market became interratiwith increased awareness of the importandealth-
oriented diets in developed countries. This traddl Andean crop hence occupied a place of choicepnly
because of its nutritional qualities, but also liseaits production is associated with more or hagthicized
virtues of a traditional agriculture in communiorittwNature. A horizon of apparently infinite devetoent
opened for the Bolivian quinoa, in particular foetquinoa produced by organic farming. Betweenetha of
1970s and 2006, the production tripled, the culéistasurfaces quadrupled, the annual exports pdssmdl50
to 8000 tons. Many farmers found in this marketeaeeptional economic opportunity. But is this wdy o
development sustainable, when it questions profiyutheé functional integrity of the Andean socio-sgstem?

Traditionally, peasants cultivated small fieldshaltsides. They chose the fields according to ikk of frost and
the importance of the water reserve, linked tol#tteral movements of water in the ground. After gmar of
quinoa crop, the field was planted with potatoesl manure was brought every year to improve thefesaility.
The fields were then left lying fallow and grazedthe herds of llamas and sheep. The resumptidimeofiatural
vegetation and the fertilization by animals insusggrogressive reconstruction of the fertility, faarizing a new
cultivation cycle after six to ten years. This gysf based on a profound knowledge of the envirobhmen
guaranteed the food supply of the family in a reédy sure manner. The major part of the monetacpine was
found in animal products (transport, wool, secogdareat and milk). The variety of productions ane th
valuation of the totality of the resources offetsdthe ecosystem (cultivable areas and rangelgmdsjded a
relative stability in front of climatic risk.

Mechanization lead to the shift of the cultivatioom the hills towards the level fields that arsieato plough.
Because of the phenomenon of temperature invergierrjsk of frost is very high on the level fielfaore than
270 days a year on the Southern Altiplano). Suchditions prevented potato cultivation and strongly
compromised quinoa’s harvest. They turned quinoanfauto-consumption (that needs to be ensuredlin al
conditions) to a highly-risky monetary speculatiofhe non-agricultural and emigration incomes, which
constituted more than ever the base of the farmirice, were often used to compensate this risk.products

of breeding rarely played the same function, oroant of their low prices. Herds represented savingsont of
unforeseen events. But increasingly, this functimnild be ensured by the quinoa production and the n
agricultural work, to which the family’s labour waseferentially allocated. This lead to the abanmdent of
breeding, which is very demanding in labour.

This exclusion of breeding is stressed as the as&reof cultivated surfaces is accompanied by aiderable
disappearance of rangelands. In the flat partswter supply for the plants is only provided by thain.
Currently these are generally insufficient: 250460 mm / year, for plant needs estimated at 450/B00 To
cultivate quinoa, it is thus necessary to depenthemmulti-annual accumulation of water in soilseBy cycle of
cultivation is thus followed by one or two yearsha#re fallow, whose function is the reconstructarwater
reserves. Moreover, the main yields are 20% to 3686 in mechanized system than in hillside manual
cultivation. On the other hand, these soils aréllgefertile and the yields run out very quickly. @arding to the
interviews conducted with farmers and local expéhts main yield after three cycles of cultivatisra third of

the first year after clearing natural vegetatiohtfe end of two or three cycles of cultivationidal, the yields
are insufficient to justify the expenses. New fieelite then cleared for cultivation, the former geathandoned.
Around twenty years or more will be necessary lefirey become cultivable again. Indeed, due to the
agricultural techniques and the climatic conditiotiere is a delay in the reconstitution of natwedetation.
During long years, grounds remain almost bare,estbfl to wind erosion, without any pastoral valfa.
evaluation made in six communities of Southern pMino shows a mean rate cultivated surfaces /edear
surfaces of less then 15%, abandoned and unusetuls tepresenting some 60% of former cleared lands.

Henceforth, in some communities, the new landsittvate as well as the pastoral spaces are deglimecline
of the agronomic value of the soils; disappearavfcbusbandry, with their economic as well as agroico
functions; increased dependence on a unique priodydensions in communities around access to |#mal,
reasons are numerous for questioning the sustéitgaifithe current quinoa-based model of developtme




The farmers and their organizations are conscidukese problems and are seeking solutions. Thepata
count on the usual "receipts” of agricultural madgr In the situation where markets are demandirganic

products, they cannot resort to chemical inputeetmlve the loss of fertility, often seen as thammoblem.

Irrigation could allow cultivating for several ysabut there are more failures than successes iraltbady
attempted experiments: water is rare and oftely;stitist destroys irrigation devices; the culturfecollective

water management is absent.

The stake would seem to take up with the principlésch based the traditional systems and insured th
security in front of risks. It is an issue of retking a new balance between breeding and cropstisatres the
indispensable transfer of fertility. It is an issoferethinking cultivation techniques which do rastd in a long
term destruction of the resources. But the ide®ido go back to the ancient system, as changesahsociety
are irreversible. The monetary needs of the pedsanities are undeniably important. Labour avaliiapifor
agriculture is too weak, due to the importance féfarm work and emigration. It is unthinkable tovg up the
international market of quinoa, which remains exiedy profitable. The disintegration of the agricu#l spaces
does not allow the former modes of coexistence éetvherds and crops any more.

It is thus advisable to reinvent everything, withive framework of a project of total developmeriieTmain

peasant organizations of the Southern Boliviarvanking on this. The first step in this processhis Protected
Geographic Indication (PGI)Quinoa Real de Montafiaaccording to European rules. It aims at an upketa
niche; with high guaranteed prices, environmergritily conditions of production that will facilitabesertion in

fair trade networks. The ambition is to re-localike fields on the hillsides, using a range ofitiadal varieties

giving the best quality of grain, which are genlgraktter suited to such conditions of cultivatidiis project is

possible only under some conditions: (i) facilities the access to fields; (ii) appropriate lightchanization,

limiting labour costs; (iii) restoration of collée¢ rules guaranteeing fair access to land. Indhie, higher and
less variable yields and prices can justify thevoigable limitation of cultivated area. Another advage would

be to take up with the traditional cognitive fraatgout quinoa, which appeared inappropriate to ttaetorized-

system”.

But the key to success would be to restore thergigebetween crop-husbandry. This is the main itiondin
order to ensure the indispensable transfers ofitgtbetween rangelands and farmlands, which waalldw
high yields with limited durations of fallow. Bubasically for labour reasons, it seems very diffico
reintroduce herds in the farms which abandoned anproduction. An alternative suggestion would bhe t
setting up of large breeding farms, using the ptifiserved rangelands. These farms would insurprtduction
of manure, within an organized trade of fertiliBut to be economically viable, they have to findffiable
markets for the animal products. It can be obtaitedugh micro-companies managed by a small nuraber
breeder families, who transform products (dried nadédlama, weavings...) and lean on the same fagir®ss
networks as quinoa.

The implementation of such a project is far fronmbesasy. Farmers hesitate to precipitate into sinanges,
while the economic efficiency of the PGI is stitl the course of approval. The richest ones, whooéten
owners of tractors and entrepreneurs of agricultwaks, are obviously reluctant to abandon a systeom
which they largely benefit. The development of micompanies collides with problems of constructafn
markets and seed money. The cost of the necessaegsafacilities on the way back to hillsides ighhfor
producers' organizations to bear alone, and thie &aot currently able to factor in these co$tsese reasons
and some others make a fast transition difficutiiclv is nevertheless an essential condition focess:

This case study marks indeed a major shift in agjtical development thinking. It is not solely assiie of
producing for the Market. It is an issue of conttibg firstly to the construction of markets cohsrevith the
ecological and social conditions of production, aedondly of adapting the technical systems toetimesrkets.

It is not a mere question of maximizing the valomatiof the resources, by substituting those whioh ar
insufficient by outside inputs. It is a questionfiofling an appropriate balance in the use of ressiof the own
socio-ecosystem, which guarantees both the econaabdity of farms and the reproduction of thessaurces

in the long term. It is no more a resource sufficie approach, but reasoning within functional initsg
paradigm, for a sustainable development in a comteligh uncertainties.
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Global changes and decentralized policies as drivers of pastoralism dynamicsin the Sahel, Western
and Central Africa

By Bernard Toutaih Alexandre Ickowicz Oussouby TouféBoureima Doddet Aboubakar Njoya
(1 Cirad, France, 2 EDPA /GRE®Benegal, 3 AREN Niger, 4 IRAD Cameroon)

In the arid and sub-humid areas of Western andr@leffrica, the natural resources (pastures, ferest
and savannahs, arable lands and water) are theedbgndegradation over the past few decades. Thation is
due to the severe draughts of the seventies an€ighties as well as the result of the continugalatation of
the environment which has surpassed the naturahezgtion capacity (Steinfett al 2006). Pastoral livestock
rearing (camels, goats, sheep and cattle), the raeahactivity in arid regions, had the capacayithstand the
crises and continued to develop and adapt itsdiiclwis manifested through the increase of livdstagmber,
pastoralists still present but with evolved soeiadl economic objectives, enlargement to the suhidhuegions,
etc.

The respective dynamics of the natural resourcesttaa pastoral livestock seem to be contradictory.
How can we explain their persistence? Affectedh®yriew large-scale changes in political, climaagnomical
and social fields, which affect all agriculturalsggms, how could the pastoral systems succeed aptiad
themselves to the present context and the newettgas? What is the capacity of public policiesnidirectly
preserve the ecosystems’ functional integrity?

Deep persistent changes affecting pastoral systeimsdry and sub-humid areas

In the beginning of this 21century, changes are rapid: unprecedented populatcrease, increase in
the number of herders and livestock, while at thmes time, a continuous advancement of agricultuoatier
on former rangelands, even beyond raisonable dbntiatits. Draught periods during the last 4 decatave
resulted in social, economical and environmenticdities; now some people apprehend the consempsenf
climate change, potentially leading to food inséguand poverty for much of the population. Thed&allties
are worsened by political troubles and insecurigbéllion, hostage capture, armed robery), redutireg
capacity of pastoralists to adapt themselves togés

Recent decentralisation policies linked with thsedgagement of the governments, especially
concerning natural resources management and lam@ngsnisation, modified traditional managementictvh
used to link local authorities and central powdre present weak regulations and available fundgjeisas the
insufficient capacity of stakeholders, threatensitggin access to land and other natural resoutekealocal
level. In this context, pastoral livestock prodis;esften still marginalised, can hardly maintaieithntrinsic
qualities of flexibility and adaptability, producti and profit from livestock, and its role of calisation of
wealth and prestige. They encounter difficultié® ldecrease of natural feed resources, fragmentafipasture
lands, increasing uncertainty of communal land tenobstacles to transhumance, complicated acoesgtt
lands encroached by irrigated crops, reinforcedegtmn of reserves for wildlife and sometimes fomting,
slow change of livestock owners with a growing nembf people investing in livestock for businesiem
paying little heed to the environment.

Impact of changes on organisation and strategy ofgstoralists

During the last two decades, pastoralists createldoaganised associations of producers in the aim t
defend their interests in the debates on livespmticies. This can have a significant impact oruratresource
management. Being conceived first at local and thenational level, these pastoral organisatio®s reow
building regional structures, fitting better to #bages of territorial development, livestock mdtliland market
of animal products. Concerned by the new rulesanéi lallocation, these professional organisationsotrsit in
local assemblies to secure pastoral areas.

The national rural codes or their application hartdike into account pastoral use as a legitimate
common right for land; consequently pastoralisteroiuse temporary or fictitious cropping activitiessecure
lands. Moreover, confronted with a reduction intped areas and the increasing uncertainty of ahtur
resources, and due to competing markets unfavautaliemote arid areas, the low productivity ofdalg and
the low level of economic and social investmentpastoral regions, pastoralists are obliged tordifie the
family income by working in agriculture, trade, avarious salaried activities (Ancey al 2007). Herders also
try to explore new pastoral lands by extensionhef transhumance movements to zones under wetteateli
searching for water and pastures in spite of sgnitssues (for example tsetse fly). However, theaathge of
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these movements far from therroir d’attache (family base encampment) offers opportunitieshepherds to
sell a part of their production in markets closéht® consumers or to suburban feed-lot units (#&éil. 2002).

The offspring of pastoralists are still poorly edtexd, but a part of this new generation hopesdauoele
livestock, migrating to find other activities inta or cities, and then sending a part of the salartpe family;
such money transfers contributing to improved feedurity and development in the villages. Besidethig,
traditional farmers start owning and rearing lieest in addition to crops, with several benefiticrease and
diversification of income, introduction of animatadt power (extension of ploughed areas, alleviataf
laborious works and transports). The number ofrealavorkers employed by local or remote livestogkners
is also on the increase among the pastoral grodjaséet al 2008). Banking system being weak in rural area,
livestock constitutes a savings system; it alsoviges cash for day to day or casual needs (Ngtyal. 1997).
Hides and skins contribute to development or astefetivities {bid.).

Requalification of resources, practices and areas

Confronted with diversification, the collective egl for access to and management of natural resource
evolve and often become weak. Joint efforts ofgrasists through organisations, members of the Gowents
and international institutions, scientists and atévlivestock professionals advocate for a begecgption of the
pastoral system and its interactions with resouezes market. Now the relevance of pastoral systadhthe
important role it plays in dry regions is bettedarstood in terms of its influence on food and npgatiuction,
land and land use maintenance, persistence oflstatiaorks, several positive consequences on bawslity,
biomass and nutrient transfers, indirect contrdouto bush fire protection and carbon sequestrgiddouf et al
2005), in addition to the valuation of crop resiglire sub-humid zones.

Sustainability of pastoralism depends not only ba persistence of the natural resource cycles and
flows (water, carbon, and biomass) but to enswe# thability, pastoral systems must also rely mibveén before
on technical and transport infrastructure, netwakd flow of marketed products, information, manpowand
finance.

Conclusion

Simultaneous sustainability of rangelands and togufation living off them is dependent on
collectively decided and applied measures. Somehich are : the application of the principle ofrtshumance
and respect of corresponding infrastructures, dgweént of early warning and information systems for
pastoralists and professionals of livestock (intigdollow up of long term evolutions), ameliorati@of market
networks and elaboration of laws specific to padtoesources, especially securing communal rangsland
access to water.

Pastoral livestock rearing has thus shifted frorelatively autonomous resource use and management
system to a situation in which the pressures oourees have became diverse, numerous, and contmadic
Such an evolution needs political arbitration, asb pastoral professional organisations lobbyinth \the
policy makers. Maintaining functional integrity qfastoralism also depends on the migration of young
pastoralists to other poles of employment and gamisations adapted to negotiations with the otbecerned
operators. According to a certain point of viewg tthanges in the social and economic context olplagtoral
societies to extend their field of influence antats.
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Threatened community shared pastureland
Case study in the Gobi area, Mongolia

By B. Altantsetseband N. Davaakhifu
(1. Millenium Challenge Project, Ministry of agritute, Mongolia 2. Agricultural Adviser, Sumber §9u

The context

Traditional Mongolian nomadic herding practices laeieved to be based on the assumption that sasteine
resource is underused somewhere, and when exjsistgres are exhausted, herders can move else\itiése.
widely held assumption is no longer plausible. Maliajs natural resource or rangeland is seriousfgrosed
and misused. Effective ways to deal with a widesgrscarcity of grazing land must be developed deoto
avoid severe environmental degradation. Naturaluess are shrinking in Mongolia.

In Mongolia, animal husbandry activities were celyr planned during more than thirty years of
collectivisation, until 1991. Production targetsravelefined annually for each area. At that timedimg systems
did not only rely on local resources but the prdducand utilisation of water and rangeland weranpd at
national level as well as the production and distion of fodders.

Since de-collectivisation, more than fifteen yeag®, pastoralists re-learn to manage their herdisidgually
relying on local resources in a market economyirfgpa situation of great uncertainty worsened bglesr land
tenure status, the threat of climatic disasterd, ahigh unemployment rate, the herders’ strategp keep as
many animals as possible.

In the Gobi region, harsh winters and scarce watgsurces impose the setting up of winter settiesnelose to
a water-well and in a relatively higher locatiorheTaccess to appropriate winter settlement locati®rcrucial
and has been regulated since generations by custaights. The present increase in animal numkecausing
severe deterioration of the winter pasturelandsHituation is worsened by the arrival of neo-hesdpersons
who worked in the secondary or tertiary sectoroteefle-collectivisation and lost their jobs witlihe new
system. Not only the winter pastures are overloaugdmost of the pastures are grazed all year &mngyell.
Herders are looking for available pasture, esplgcialwintertime, and move long distances towaruks Worth,
far away from their customary grazing grounds adreldounty where they are registered and pay tdmebe
Gobi region, during recent years severe droughtameed the scarcity of pastureland resources.

This case study focuses on ways to look at resauffesiency and the on-going dynamics. Three nfaators
are considered hereafter:

Market

During the last 20 years of market oriented econpemyod, total numbers of animals and herders aszd by
38 percent, the number of cashmere goats, econliyrtica most valuable animals but environmentaliy most
destructive increased by approximately 32 percent.

Herders tend to move closer to the markets in dimleeduce expenses linked to transportation of greducts.
As a consequence, the animal density is increasirthe surroundings of urban areas, equipped wittteb
infrastructures including railways facilitating saland exports of animal products to China andiRuss
Relying on animal products for their subsistenagdhrs tend to keep as many animals as possildedar to
keep up their income and to minimize risks e.gnalic disasters, markets changes, which resultseimveruse
of local natural resources. Moreover, to diverdlifgir sources of income, some livestock producegdrging to
develop crop cultivation as well, which is an imjamt cause of water shortage and soil degradation.

Environment

Reduced precipitation and moisture affect the abdity of surface water, as well as ground watehjch
worsen the pressure on water resource availability. growing season is delayed resulting in acat#dr soil
erosion and sand movement.

Policies

Many political interest groups tend to influencevgmment policies and regulations. This is the dasthe
mining sector which attracts high economic intexekegal environment is influenced in favour of thesiness
interest groups right. This of course affects heural resources widely. Mining exploration amxgleitation
often enter in conflict with herding for accesdand.
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Legislations and regulations do exist, but the llefeinstitutional responsibility is not clear. Mardifferent
government bodies are dealing with allocation afdlaThis unclear situation affects the access td an
management of natural resources.

Perspectives

Because of the lack of economic alternatives talingrand the absence of taxation on animals, tler®
reason for this dynamic to slow down. The privdi®a of winter and spring settlements foreseenhe t
Government pipeline will likely reinforce the exig situation of overgrazing. In addition, it ikely to limit
the access to water-wells and key winter-land te@ families, enhancing the socio-economic differenead
process of exclusion. A potential way of improvitige situation would be to limit the number of anispa
especially when the animals represent a substitusebanking system rather than a production meetup a
dissuasive taxation system on big herds and satrapable and easily accessible banking system.
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Commercial and technical innovation networks for the functional integrity of outdoor farming
with hardy breedsin Haut-Languedoc (France)

By Yuna Chiffoleat, Frabrice Dreyfus Frangois Leget and Jean-Marie Weléh
(2.Inra, France 2. Montpellier SupAgro, France AgroParisTech, France 4. Breeder, France)

Today, agriculture is confronted with new issuealing with increasing pressure from consumerktigans
and economical operators requiring production toseeure, authentic and local, in addition to copivith
impoverished and increasingly scarce natural ressu(Joly, Paradeise, 2003 ; Amilien, Holt, 200~hding
new solutions is often considered a constraint;douhe farmers use this context as an opportunitydaling
value and recognition to innovative systems forgnednsidered as “marginal’. The aim of this comncation

is to examine the construction of systems basedoommercial and technical aspects of productionsithting
the principles of “functional integrity” through ¢hexample of an outdoor breeding system using tdirec
marketing strategies. This paper illustrates the mends and the debate on the social aspecte afathstruction
of markets orientated towards “economy of qualifiarpik, 1989), considered here as the developroént
innovation networks (Callon, 2001), embedded iniadosystems (Granovetter, 2000), and co-built adoun
intermediary technical and cognitive items (Vind98). The breeder’s principles and pioneer prastiare
shown and then explained through two aspects :gasition in relation to markets, his farming prees and
cognitive networks in interaction with his professal group and the agricultural institutions. Tkisample
illustrates the importance of going beyond linead aectorial approaches to innovation in order édera model
out of a “swirling” process.

1. Principles and practices of an unconventional faning system

At the beginning of the 1980s, Jean-Marie Welchdent shepherd, discovers the Scottish Highlandsttair
traditional farming practices. He then applies Hagne principles in Haut-Languedoc, a region withilar
weather and agronomic conditions :

- exclusive use of natural resources, in their ditygrencluding those considered “unproductive” (trea
swamps...),

- compensating the low productivity of the herd bglueing costs (open air farming, very few inputs,
minimal equipment...)

- use of breeds adapted to ecological and ethologimadlitions of farming, based on a “work ethic”
between the man and his animals : animals neexhta how to manage in complex environments, with
poor and fluctuating food resources, and the breededs to know how to read his animals’ behaviour
in order to choose the right moment to do adjustmdohange pastures, provide minimal food
supplement in the fields,...),

- provide products that are consistent with the chdseming strategy and available food resources,
without succumbing to economical pressure to infgtise system.

Applying these principles in Haut-Languedoc is hearedifficult and has led to some disillusions.

2. From exclusion to market integration : extendi@aming with hardy breeds as a basis for a hypetero
position

By choosing techniques that are different from tiseal local practices, the breeder isolates hinfsaffi his
professional group (breeders), from his social mmwnent (territory) and institutions (Chamber of
agriculture...). He therefore cumulates three dinmamsiof exclusion : disqualification, social exchusi
disaffiliation (Autes, 2004). Selling lambs outsthndard to butchers enabled him to create a dirntké market
over a first period, although it made the farm’sritity and income fragile. A second step was madenahe
explored new commercial and social areas, basetbrastry resources, enabling him to begin and sdor
“appropriate” farming (Thévenot, 1990) : a herchafdy breed cows with very low energy cost, sotéatly to
“AMAP” ' members or to consumgroups close to the same principles (Dubuissoni@uelLamine, 2004).
This direct and multiplex link with hyper-modern esptors (Lipovetsky, Charles, 2004), consisting of
consumers looking for social link , but also pleasand quality of life, whilst defending civic valsi (including
respecting Nature), encloses him as a pioneer {Bpd®62), in the position of a citizen driven tand
overwhelmed by) a « humanist individualism », besigiultaneously «inside and outside the market> (L

! Association pour le Maintien d’une Agriculture Pagse:French version of Consumer-Supported Agriculture
systems developed in the USA, where a group ofwaes is linked to a producer who complies to ecialalg
economical social principles.
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Velly, 2006). Maintaining the functional integrityf his system and valorising it in alternative coemoial
channels presume appropriate action-orientatedipeacand knowledge production networks.

3. From the functional integrity project to the dewelopment of an appropriate cognitive style

By importing an alternative farming model in Hawfiguedoc, disparaged by the local farmers group, th
breeder has been deprived of technical superviaimh of integration in their usual “schemes”- but diso
wanted to be distinguished from them. At the heidrooutdoor experimental unit, he has adoptedemifip
cognitive style, based on observation, enabling tonidentify mute original entities (Callon, 1988)ch as
hardy cattle breeds, heather, or behaviour moniorThis observation work has led to new questitkesthe
effect of frost on heather's appetence. By promatiis system, he builds a referential that heeshaith other
marginalised breeders (Wenger, 1998) and thereiioierests heterodox researchers. By building on his
experience (Conein, Jacopin, 1994), he enlargesdfritive network through a swirling process whikfines
farming practices as well as a status (Podolny3)1L98echnical difficulties related to his specifitarketing
strategies (regularity, diversity of products...) av becoming too great and it is tough for hinmceonbine
efficiently the different items of his hypermoderasition. Reducing cattle and increasing the nundbdrardy
pigs in an open air farming system enables himytddapreserve the quantity and quality of his conuiad
relations, as well as to improve his quality o&ldnd collective commitment to the recognitionta# tight to
have a different professional identity (helpingnf@rs to convert to extensive farming and young éasno get
installed).

Conclusion

This example shows how a breeder has been ablsetdnuarginal” natural resources by building composi
networks enabling him to integrate, in a dynamigvthe different functions of a system, whilst resfing its
fundamental principles. However, the difficultiestbis breeder, now and in the past, show thatfuinetional
integrity of an individual system undoubtedly needgollective functional integration, which condits its
longevity. Therefore, the challenge faced is takhof the inducted networks not only as vectorghef joint
construction of a hyper-modern society and an “econof singularities” (Karpik, 2007), but also asgtical
entities for the management and recognition ofesystthat still have to be tested.
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Grazing management on dynamic, heterogeneous vegetation of rangelands: evolution of technical
referential and public policies. The case of the northern Alps, the Regional Park of Massif des
Bauges
By Cyril Agreil', Gérard Guerif) Daniéle Magdy Philippe Mestelah

(1. Inra, France. 2. Institut de I'Elevage, Fran&elnra, France. 4. PNR-Massif des Bauges, France.)

The organisation of technical systems and the fisangeland vegetation underwent deep changesir2@th
century as result of massive agricultural mechaioisahat led to region-specific agricultural spisation. In
many regions, especially in the greater south-easégion of France, rangelands continued to pfayrgortant
role in the herd feeding system but their valugeemed to be diminishing and difficult to expldite{rerreet al.
1996). Even now, the technical references and ¢hé feeding systems continue to bear the markeofast 40-
50 years of agricultural development.

Changesin public policy requiring rapprochement between agriculture and environment

In an attempt to limit the marginalisation and detstion of this heterogeneous vegetation in thestivck
systems, The French Government started offerindigitcentives that have become part of a two-peshg
evolution of agricultural and environmental pubpiglicies in Europe since the beginning of the 1990s the
one hand, since the first reform of the Common égtural Policy (CAP) in 1992, Europe has decoughth
subsidies and production, mainly to conform to W&O rules. On the other hand, since the Rio Sunimit
1992, Europe has been striving to curtail biodiigmrosion and has introduced laws to this effax2004, the
French Government decided that the cost of impleimgithis policy should not be covered by a speialget
but rather that it should be factored into agriadt, forestry and land development policies.

Positioned, as it is, at the crossroads of theseténwdencies, the CAP is constantly being changed:oncerns
the rangelands, the European states have adoptednagonmental policies, (Buller 2001) operatitised

through contractual arrangements that govern dtuiell practices to ensure their contribution toriterial

upkeep. Since most of the contracts are input babey impose obligations such as stocking ratasesd
fertiliser use, etc. As of the middle of the 1996smmitments to ecological performances were beginto

appear in contract specifications (Légéral. 1997). This administrative innovation has beetyfdeveloped in
a national plan for meadows with abundant speaiesfar heterogeneous rangelands (PDRH, 2007)rdssts
the need to link ecological performances with coirngractices and to define criteria for these pentmce
evaluations (Agreikt al. 2008).

Practicesill adapted to heterogeneous, dynamic vegetation

Considering this context and as part of cooperatietween technical advisors in livestock produgtion
environmental managers and researchers , we haservelll strong demand for developing and upgrading
scientific and technical referentials to adapt tHenthe management of heterogeneous and dynargetaton
(Mestelaret al. 2007). The referentials currently in use beamtiagk of the last 40 years of livestock production
mechanisation and intensification and is provingb® ill adapted or even contradictory to the use of
heterogeneous vegetation (Guérin and Agreil 200Rgy are mainly based on optimising productivef-fas
growing herbaceous species, thus undermining the\ad the species-rich meadows, the bushlandsleafdge
from trees, which are actually targeted by mectanigerventions dubbed "pastoral improvements"rédwer,

the effects of grazing on plant dynamics, espaciath encroaching shrub, are not sufficiently reésegh.
Ultimately, the use of these referentials doesfacititate the relocation of livestock on dynamietérogeneous
surfaces. The livestock farmers and their advisansl the nature managers are not equipped to rseogn
resources and the value of the resources, nor iiogv-kow required to feed their herds and proteeirth
ecological qualities.

Requirementsfor technical pastoral referentials adapted to current stakes

The use of this vegetation by the livestock farmard their herds leads first and foremost to thestjon of
assessing the feeding value. We feel that the ditgnand advisory methods based exclusively on the
guantification of dry matter and nutrient contehbsld be replaced by methods that recognise andisuse
modus operanddf the livestock producer-herder-cover systemsMiuld demand recognition of the fact that
the system is steered by biotechnical managemdriblufgical processes that are dynamically orgahisdime.

On the one hand, livestock farmers organise theictites to ensure a satisfactory match duringstasons
between their animals' feeding needs and the ressufor animal consumption. On the other hand, the
behaviour of the herd, and its animals taken imfliglly, falls into patterns for using spatial hetgneity and
feed diversity.
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Yet, the challenge is not only to recognise thecfiomality of the resources in order to assess feeding value,

it also entails obtaining the means to build upueses sustainably on farmlands, taking maximunaathge of
their plant dynamics. Heterogeneous vegetatiomistable. It specific composition is prone to capxtensive
change. The question of feed resources renewas, tisulinked to the management of species dynamics,
especially the dynamics of the dominant speciesazi@g management on rangelands cannot be focused
exclusively on maximum capitalisation of feedingueain a given year. It also has to allow for amoth
objective, namely, the long-term impact of dominapécies . To understand the real capacity of grdshto
hold back dominant species such as the ligneousespet is important to create explicit links, the one hand,
between grazing management methods and level suogption of each of the organs of the target-sgesiel,

on the other hand, between organs consumed amtthegraphic impact on the target-species populatith

this information we can identify grazing managemsystems that ensure priority consumption of tadet
organs, defined as major organs in the demograpymamics of ligneous species. It is still diffictdgtaccurately
predict the consumption level of these organs. iBuany case, indicators can be defined to adjuarigg
management systems to intermediary performancdshvane still incomplete and need to be improved.

On interlinking the functional integrity of the producer-herd-cover system and the ecological quality of the
habitats

When the referential is constructed on the basia &inctional description of interactions betweamdtock
management practices, herds and vegetation, itsés wseful in working out the links between the lgoaf
agricultural production and biological conservatiBy defining the value of vegetation in terms leé functions
it should fulfil in the integrated functioning dfi¢ producer-herd-cover system, new criteria weeatified to
describe the expected vegetation state and to gluédgrazing management rules (presence of spatiasures
of vegetation, ability to maintain their value thghout the seasons, feed diversity, efGyérinet al. 2001).
Furthermore, vegetation states are identified il fcological functions (regulations, habitats f&pecies, etc.).
At this stage the stakes of the negotiations lievégetation states that can, by definition, fufiltwofold,
agricultural and ecological function. This defiaitiis often difficult to devise because of the cterjty and
instability of the covers and the lack of knowleadéehe effects of grazing management on ecologigabmics.
It is easier when the objectives of such managenmeolve a single objective such as, for instaottoolling
the dominant ligneous species. In that scenariosigieement can be reached on an acceptable rasbeub
densities. The need to adapt the grazing condittonpartial performance, mentioned above in refatio
pastoral resources management, becomes more signifiere where environmental objectives are tadgédthe
greatest challenge is to develop adaptive appreaichpastoral management, specifying the rulesaétapting
the practices to be used in response to the firstezhnical and environmental performances obtailethis
context, pastoral resources management is to beidmed as part of an expanded herder-herd-co\@taha
functional system. Maintaining the functional intég of this system helps guarantee the long-term
sustainability of the resources and the ecologjaality of the environments.
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New I nitiative in Prairie Conservation: A Large-scale, adaptive management grazing experiment in
Grasslands National Park of Canada

By Nicola Kopet, Darcy HendersdnJohn Wilmshurét Pat Fargel and Robert Sissohs
(1. Natural Resources Institute, University of Mahd 2.Environment Canada. 3.Parks Canada.)

SCIENTIST'S PERSPECTIVE: NICOLA KOPER

Prairies are the most exploited, yet least protkckdgomes worldwide. This has lead to critical dees in
numerous prairie species, many of which are novaegered. For example, in the last 4 decades, @taiirils
have declined more rapidly than any other groupbiofls in North America. Commercial cattle ranching
provides a strong financial incentive for consegvimative prairies, and may play an important edcldgole by
replacing natural disturbances, such as grazindpibgn, with which prairies evolved. It is criticéiat we
develop better management recommendations, suclstaking rate guidelines, that will enable both
economically and ecologically viable managememgl&urther research is required to accomplistetgesls.
Manipulative experiments enable us to link undedyimechanisms with ecological patterns in a way iha
unattainable with observational studies, but laggétchallenges can be prohibitive. Experiments trres
conducted at spatial scales appropriate to manageared must encompass natural levels of variglitiat are
inherent to the system under question, to ensuexarce to both ecological science and managerzittie
grazing is an ecologically important range managen®ol that is known to be sensitive to both sgaicale
and the biophysical structure of the landscape.pésent a long-term grazing experiment initiate @096 to
determine the grazing intensity most appropriate goomoting grassland community heterogeneity. This
experiment demonstrates a number of features kegnsuring ecological and management relevancea (1)
Beyond-BACI sampling protocol with before-grazingskline sampling, (2) large spatial scale (~400®tha
pastures), (3) similar proportions of 4 key prahbitat types in each pasture, (4) long-term ({&ars), large,
replicated grazed and ungrazed controls, and (Ggmarchical sampling design, to capture local pasdture-
scale effects.

We used a combination of empirical and simulatet# d@m chestnut-collared longspurs, Savannah eparr
ground squirrels, and several vegetation parameteisonducia-priori power analyses, to determine the most
robust and powerful study design possible withigidtical limitations. In particular, we comparedtieen
continuous and categorical study designs. Treagiraying as a continuous variable is the most pawerf
approach to our study, and has a number of otherdhle properties. Further, pre-treatment samptirayed
critical to distinguishing between spurious patseamd effects of cattle grazing. This project reprgs a key
initiative towards understanding and conservingNbethern Great Plains.

PRACTITIONER'S PERSPECTIVE: PEGGY STRANKMAN, Enviro nment Manager, Canadian
Cattlemen’s Association.

The North American grassland ecosystem is sigmifies prairie wildlife habitat and as the baseextensive
cattle production and western culture. These jergirasslands support ranches that bring econonuicsacial
stability to the rural communities, as well as pdavg critical wildlife habitat. However, the vidity of these
working landscapes is in question due to a vardtyfactors including decreasing agricultural incoared
questions regarding the ranch viability for the trgeaneration.

Increasingly sophisticated research on those guadslwill help address these issues, but onlyeifkitowledge
can be effectively delivered to the producer comityun a way that assist the producer to easilggnate into
the existing range management practices.

The Canadian Cattlemen’s Association (CCA) is beigip the second year of an Agriculture and Agriefoo
Canada funded project which helps producers witth Kind of integration. The Grazing Mentorship jpab
arranges a mentor/mentee relationship, in whiclkexgrerienced grazer mentors a producer looking tkema
changes. This program complements others deliveyete federal agriculture department in Canada.
Improved grazing and water management improvesuatadty and profits, and can also decrease inputsch
has a positive impact on both economics and theé@ment. More recently, thoughts have swung fijost a
strict agronomic return from the landscape to teednto recognize a broad suite of functions that isould be
provided. In acknowledging the balance needed d@tvwenvironmental and economic objectives, we need
realize that the benefits are to the public as aleyhwhile the costs are usually sustained by tioglycer. It is
therefore critical that we understand how improvamgnaintaining ecological function may be compéeddor
financially. Payment for environmental servicesyrba one of the important keys to keeping healtloyking
landscapes in Canada.
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Two other examples of taking new science and tdolgiyaon to the landscape are the very successfuls@md

Fish program and the recent Range Health Assesggéde. Both provide the producer with additiotdls

to improve management of the landscape.

Although the first trigger for these types of pragns was economic, environmental sustainability eom have
recently become a focus. Producers are lookingnfiormation that will help them manage grasslaimdan

economically and environmentally sustainable manrdre grazing experiment in Grasslands Nationak B&

Canada will provide critical information to develaggocking rates that will result in both economicda
ecological sustainability to grassland ecosystefather, it will help quantify the potential bertsfiof

commercial cattle grazing to the environment, fedihg calculations of the values of environmergaivices
provided by ranches. Demonstrating the benefitsatife grazing to grassland ecosystems, and tat#med and
endangered species such as Sprague’s pipits amowiog owls, will contribute to both environmentanhd

social stability in the northern Great Plains.
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