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From Sahelian agropastoralism to global drylands: biodiversity-poverty
linkages

Michael Mortimore

Abstract

Using the model of co-evolving, interactinghuman and ecological systems presented in the
Drylands Development Paradigm, a brief analysis is offered of biodiversitymanagement
among Sahelian agro-pastoralists in northern Nigeria and southem Niger, in terms of agro-
diversity (cultivars), useful plants (spontaneouslyregenerating), protected and spontaneous
on-farm trees, and domesticated livestock. The analysis identifies genericfindings applicable
to the Sahel biome and argues that values must be understood both in economicterms
(correctly estimated) and in ‘non-economic’ terms. To restrict policy thinking to US S
equivalents misses the balance achieved bysome indigenous systems and invites alienation,
accelerated land use change and destructive exploitation. These condusions are extended
to global drylands based on a recently published Challenge Paper (IUCN/UNDP/IIED),
Dryland opportunities: a new paradigm for people, ecosystems and development. An
opportunistic framework for dryland development must replace the ‘desertification
scenario’ thatinspired manyinappropriate andunsuccessful interventions. However, local
ownership and strong community-based institutions and regulation are needed to secure
‘useful biodiversity for the benefit of poor people and the advancement of dryland
development. A biodiversity strategyis needed atinternational and national levels that
realistically conjoins local and indigenous values with those of extemal agendas and
pressure groups.

Intro

| am cautious about global generalisation on biodiversitymanagementand consenation.
Instead of arguing from the general to the particular, “top-down’ from global conventions to
local ecosystem users, | wantto approach ‘bottom-up’ from a brief analysis of local
ecosystem service managementto its genericimplications,and onto policylessons ata
global level. | do not feel qualified to discuss the conservation of ‘wild’ biodiversity,
protected areas and tourism. The time when fortress consernation was an optionin West
African dryland ecosystems —which are the focus of this paper-has longpassed.Ratherl|
wish to comment on the benefits of ‘managed’ biodiversity within ecosystems thatare
alreadyappropriated and used at varying degrees of intensitybyhuman populations, a
vision | caught from reading Bill Adams’ eloquentargumentin Future Nature. This is
particularly relevantin the world’s drylands, with their large human and livestock
populations, environmental and climaticvariability, and economicrisk. Such co-habitation of
humans with nature is consistent with the idea of complex systems co-evolvingand
interacting over short and long time-scales, as put forward in the Drylands Development
Paradigm of Reynolds and his colleagues.
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Biodiversity in Sahelian agropastoralism

The Sahel sits at the heart of the so-called ‘desertification paradigm’in which biodiversity
loss is believed to be associated closely with ‘deforestation’, ‘over-cultivation’, ‘overgrazing’
and salinization of irrigated soils —the four horsemen of the apocalypse in ‘doomsday
scenarios’ of ecological degradation. This is notthe place fora aitique of this paradigm but|
want to examine the view that biodiversity loss is a necessaryoutcome of rural population
growth, the impact of markets, the conversion of woodland to fatmmland, the intensification
of agriculture and mobile pastoralism. The setting from which the following data are drawn
is semi-arid northern Nigeria and southern Niger, whichis home to Hausa, Fulani (Peulh)
and Manga communities practising farming with livestock, and visited bynomadicand
specialistlivestock herders. Suffering dediningrainfall from the mid-1960s to the mid 1990s,
prone to unpredictable droughts and livelihood risk, this regionis characterised bya very
high incidence of poverty, rapid population growth, and rural densities of>200/km20ver
extensive areas. As in nearlyall drylands, diversity in the Sahel is govemed bya rainfall
gradient —from arid through semi-arid to drysubhumid. | have drawn on the findings of four
village level studies conducted in Nigeria along a rainfall gradientfrom 571 mm/yrto 345
mm/ yr, and from four Niger sites down to 250 mm/yr average rainfall.

Cultivars and landraces

25 cultivars (cereals, beans, earth nuts, root crops, melons, vegetables, sugarcane, cotton
and kenaf) were inventoried in the Nigerian sites.The numberof named and maintained
landraces ranged from 76 in the wetter site (includingirrigation) to 23 in the drier(no
irrigation). Nearly all of this agro-diversity was found in the indigenous cereal grains: pear
millet (ranging from 12 down to 3 landraces) and sorghum (from 22 to 6).

Popularcereal landraces, favoured for theireadymaturing, high yielding, drought resistance
or other characters, occupy most of the cultivated land each year. Elderly people
sometimes maintain the stocks of ‘old’ and less popularlandraces. Alandraceis nota
taxonomic entity but a dynamic artefact. All farmers selectseed from theirfields, store and
plantit, using markets if necessaryto enlarge theirgeneticresources.Geneticanalyses of
millet samples from four sites showed thatindividual farmers” husbandrypractices resultin
the isolation of their own group of ideotypes eachin theirown unique ‘gene pool’. There is
a constant struggle against unwanted outcrossing.

Changes in cultivars in southern Niger have been attributed to adaptation todedining
rainfall. Between 1960 and 2000, at four sites, farmers reported from 0 to 7 lostmillet
varieties and similar numbers for sorghum;buttheyalso reported up to 8 new varieties. The
amount of change was greaterin the more humid places, which had a widergeneticpool.
Similaradaptation occurred with bean and groundnutvarieties. Thus the heritage of agro-
diversityis dynamic, adaptive and specific to place and time, maintained byselection and
controlled crossing in the face of an uncontrolled ‘geneticanarchy in the surrounding wild
vegetation.



Trees and shrubs

Deforestation is always assumed to lead to biodiversityloss.In southem Niger, cultivated
land, cleared from woodland by waves of incoming Hausa farmers (1920s —1970s), occupied
59 percent of the area in 1975, and 73 percentin 1996. Manyindigenous spedies did indeed
become scarce, while exotics promoted by development projects were planted around
towns and villages (especially Azadirachta indica). By the 1990s, a consenationaryethos
was developing focused on the practice of défrichement amélioré (protected regeneration
of selected individuals on newlycleared farmland). In 2004, an assisted micro-scale
community nursery set out to propagate 18 economic species prioritised by farmers -
including 13 native trees, 5long-established and proven exotics,and citrus. In 2005 new
studies based on remotelysensed data announced extensive tree growth on up to 500,000
km®of farmland across southern Niger. This consisted mainlyof spontaneous regeneration
of the native species, Faidherbia albida, protected by the farmers.

This revolution could have been predicted from experience in the denselypopulated Kano
region of Nigeria. Astudyin 1990 inventoried 75 species growingon farmlands,the great
majority of them native to this or adjacentecosystems. These were sustained through major
drought cycles in the 1970s and 1980s despite moisture stress and the presence of a major
fuelwood marketin nearby Kano, offering incomes to food-starnved farming households. As
many as 43 tree and 14 shrub species have been inventoried in a site of 1-4km’. In a drier
ecosystem, less densely populated, 34 multi-purpose tree spedies are protected; howewer, a
community nursery here preferred to propagate the exotic A. indica which is considered
more robust, more reliable in germination and fastergrowing underthe harsh conditions.

The common factorin the Nigerand Nigerian cases is the convergence of medium orlong-
term trends bringing about a reversal in the values of trees from being (a)a source of
fuelwood and an impediment to farming to (b) a means ofintensifyingand addingvalue to
real incomes on increasinglyvaluable farmland. Key determinants are: consolidating
individual tenure (both of land and of trees); growing densityof the farming population, and
hence demand forland; and marketvalues of non-timber forest products.

The transition is observed all over West Africa, though it maybe fragile where a balance
between these variables is not sustained.In particular, there is a tension between fuelwood
demand and the multipurpose values of farm trees. In Nigeria,urban demand has been
transferred to less costly, more distant sources of wood in hitherto open access woodland
(orillegally from forest reserves). Biodiversity has everythingto gain fromsuch a balance
between the human and ecological systems. Duringthis ewlution, shrubs (otherthan tree
seedlings) are however progressively eliminated under repeated annual cultivation.

Grasses, herbs and wild plants

As suggested earlier, there is a widespread beliefthatbiodiversityis beinglostin drlands
owing to overgrazing of pastures, as well as to deforestation in favourof crop production. In
some Sahelian rangelands, such as the Manga Grasslands on the Niger-Nigeria border,
dominant perennial species gave wayto annual grasses duringthe Sahel Droughtofthe
1970s, butits timing suggests that this change was due to decliningrainfall ratherthan
grazing practice. Rangelands are not equilibrial in growth andspeces composition, but
highlyvariable both locallyand between years. This —togetherwith evidence of animal



mortalityin drought years - suggests that the livestock rather than the pastures are the
dependentvariable. Delayed seed germination ensures thanevenunderheawgrazing
pressure a community of preferred edible species may be more robust than expected.
Grassland has recolonised moving dunes when rainfall has improved. Annual grasses,
surprisingly, can equal perennials in carryingcapacity. Large cattle herds are maintained on
some pastures throughout the year without transhumance. Such complicating
considerations suggest that generalisations on degradation and biodiversityloss maybe
simplistic.

Paradoxically, in the mostintensively cultivated of the sites here considered, 8 named
types of grass and herb were identified.This impressive diversityoccurs notwithstanding the
virtual elimination of rangeland and woodland fromthe local ecosystem byits conversion
into a mosaic of very small permanently cultivated and hand-weeded fields. Weeds, live
fencing and pathwayvegetation are assiduouslycollected during the rainyseason forstall-
fed ruminants. Nothing is wasted (crop residues and tree foliage are similaryrecyded
through animals, whose dung — of course indudingthe seeds - is redistributed to the fields).
This suggests that biodiversity loss need not followfromland use conversion;and thatits
conservation is valued in a tightlyintegrated human-ecological system.

Wild plants have anotherrole in drought-prone areas where food security of rural

households is periodically atrisk. Awide range of plants in semi-arid ecosystems yield edible
products (mostlyleaves, but also roots, flowers or seed).Findingthese duringthe hungry
season was often women’s work, and they conserved and passed on the knowledge
between generations. There was ample opportunityduring the drought cyces of the 1970s
and 1980s to exercise such knowledge, even in Nigeria with its oil wealth, because markets
failed to deliver food at affordable pricesinrural areas. Acompilation of famine foods used
during the Sahel Drought of 1972-74 or referred to in the literature yielded 68spedies of
herbs, grasses, trees and shrubs used commonly orless commonlyas food sources.
Interviews with farmers and herders ata single site yielded 67 foods derived from 53
species, used to supplement the daily diet, generate income, or substitute formeals.

Livestock

Diversity characterises Sahelian animal production systems.Astandard typologymaybe
lacking in common usage; however, it is interesting to note local perceptions and typologies
of biodiversity as a pointer to social oreconomicvalues.Forexample,in one Nigerianvillage
cattle can be described in eight colourdasses,orin fourdasses based on shape and size of
horn, oronly two based on body weight. In the same village, sixtypes of sheep are
recognised on the basis of various characters,butonlytwo in terms of size. Sixtypes of goat
are recognised by their colours, though in two othervillages onlyone type is recognised, the
ubiquitous red goat. In the most arid of the Nigerian\illages, where livestock are the basis
of the economy, a more coherent typology of two cattle, five sheep, five goatand five camel
types was offered.

Diversity also characterises the fodder plants used — matchingeach animal with fodder
sources at different times of the year, and all ofthem ranked in orderof preference, cost (if
bought) and expected benefit (e.g., strength,fatness). Fodderstrategies are finelytuned,in
the village closest to the city of Kano, where animal fattening forthe market(cattle and



sheep)is becoming so important thatit challenges crop production as a source ofincome.
The use of such strategies, in conjunction with spatial herd mobility,is of course highly
developed in mobile pastoral systems in the arid zone, beyond the reach of settled farming.
Itis known that livestock ownership has shifted significantlysince the Sahel Droughtin
favour of farmers, and it should not be surprising thatthe knowledge required forexploiting
the ecosystem —even an intensively managed one —for maximising animal growth,
performance and breedingis not beyond the reach of farmers.

As for mobile pastoralists, recent work by Saverio Kratli with WoDaaBe cattle breeders in
Niger has demonstrated the asymmetrical distribution of nutrients in the uncertain
environment. Rather than being a simplistically conceived ‘coping strategy in risk
management, the skills of mobile herders are employed in targetingand ‘intelligently
harvesting’ transient concentrations. This is biodiversityon a temporal as well as a spatial
scale. Breeding, through careful selection of bulls and cows,is also aitical for producing
progeny with high performance including a learned capadityforselective feeding—in this
environment.

What the case study shows

This admittedly superficial scan of biodiversityin real time and space points to the following
conclusions, which may be formulated and tested as a multiple hypothesis of ecosystem
managementin all drylands, atleastin poor countries not yettransformed/distorted by
industrial agriculture:

e Biodiversityas a resource is intrinsic to indigenous agro-pastoral systems, not merely
as an omnipresent characterisation butin terms of functionality in the human-
ecological systems. One maygo so faras to saythat, given the presentstate of
knowledge, itis not possible to conceive of an alternative,sustainable mode of
exploitation in the dryland habitat.

® Geneticmanagement (crop breeding, animal breeding, wild plantprotection and
harvesting) is the key ‘bridge’ between the human and ecological systems,as
proposed in the Drylands Development Paradigm,and is supported bya knowledge
system that may be improved, but certainly not replaced, by science-based
knowledge. The sustainability of this knowledge bankis of the utmostimportance

e There are manytensions (trade-offs) in dryland ecosystems, butthese are notall
about sustainability versus productivity. Contrary to much conventional wisdom,
resource scarcity need not or does not promote destructive exploitation. Given the
right conditions, it has helped to drive sustainable managementof ecosystems. As
the value of ecosystem services increases, there is everyreason to expectsuch an
outcome.

® Thus, ‘good news’ for biodiversity paradoxically accompanies persistent poverty.
While itis in the interest of poor people to maintain the biodiversitywhich theyare
skilled in using and from which they derive value and benefits, its removal would
undoubtedly precipitate greater poverty.

e Given the complexity of dryland ecosystems (both human and ecological), ‘poverty
reduction’ when conceived merelyin terms of financial incomes and assets lacks
clarity. Since the primary determinant of poverty or wellbeing (as used in the
Millennium Ecosystem Assessment) is the state of health of the coupled human-



ecological system, interventions aiming to reduce povertyneed a broaderreference
than has been usual. Sustainable biodiversity can help reduce povertyonlyin this
wider system context.

The Challenge Paper on dryland opportunities

In 2009 the IUCN, UNDP and IIED published a Challenge Paper entitled, Dryland

opportunities: a new paradigm for people, ecosystems and development. 1t aimed to bring
‘a perspective on conservation and sustainable development to particular
approaches and strategies fordevelopment. Itis argued that consenation—of
biodiversityin particular—can only take place inhealthyecosystems, whichin tum
can onlybe maintained where povertyis reduced and appropriate institutions are
operating.’

The argumentis developed through fourthemes: realising the true value of ecosystem
services, investing in drylands, linking drylands with markets, and institutions formanaging
rights, reform, risk and resilience. The study rejects the long-standing ‘desertification
paradigm’in favour of an opportunistic framework fordndand development, supported by
an upgraded knowledge base.

Within this frame, | want to focus briefly and rather more sharplythan the paperdoes, on
poverty-biodiversity linkages. The first step is to accord biodiversitypersethe status ofan
ecosystem service. For example:

e Soil biodiversityis a supporting service for agriculture and food security

e Vegetational biodiversityis a supporting service for livestock

e Agro-diversityand animal breed diversity supporta range ofland use options,and
having these options itself has value in an uncertain environment.

e Biodiversity (in the form of landscape, animals) supports tourist revenues

e Biodiversitywhen locallyowned supports local autonomy in natural resources
management, free from dependence on the state

The case studyjust reviewed provides multipleillustrations of biodiversitysenices thatare
valued by dryland peoples, though not necessarilyin USSequivalents.So the second stepis
to find a basis forvaluing biodiversity in monetaryornon-monetaryterms, as appropriate.
These values playa critical role,first inthe rationales thatunderie land use systems such as
mobile livestock herding and intensive faming,secondinlocal knowledge and innovation,
and third in adaptive capacity to changing environments. They need to beindudedin
national accounting.

The third step is to reconsider the case forinvesting in dryland ecosystems and their
services. Investments can payin drylands,as shown bydocumented cases. Mostreaders will
understand this to mean corporate or publicinvestment ona grandscale.Certainlybasic
infrastructure and some services must be the responsibilityof the state. Butthe majorityof
dryland investments are small-scale, intermittent,and private —the savings of poorpeople,
invested in such improvements as livestock,soil and waterconsenation and drainage, tree
planting, fencing, and re-seeding. Such investments by and large do notthreaten plant
biodiversity (though farming intensification is unfriendly towild animals). But corporate



investment — forexample, in biofuel, industrial crops or food production—is necessarily
large in scale, dependent on fossil fuel and agro-chemicals,and based on mono-cropping.

Arguing from a biodiversity conservation perspective, therefore, a differentbusiness planis
needed for dryland investment. Instead of large-scale commercial operations, directly
controlled by corporations (or the state), a model based on micro-investments bysmall
farmers or livestock producers is more likely to protect biodiversitywithin a frrmework of
agricultural intensification. There may still be a role forcorporations, butas intermediaries
in service provision to small and poor producers.The alreadynoticeable drifttowards dual
sector development, with many African countries granting privileged status to foreign
investors, may be a help to government revenues butcannotbe good news forbiodiversity.

The question of investment needs to be scrutinised from a range of standpoints —those of
poor resource users, private commercial enterprise, national productivity, govemance and
sustainability—and not merely through an accounting framework. In craftinginvestment
incentives, policy makers should have in mind thatnature’s benefits do notcome free,and
that the greater the value of an asset, the more likelyitis thatright-holders will wish to
sustain it.

The fourth step is to improve access by poor resource users to profitable markets. Aradical
change is needed from a view that conservation is bestachieved byprotecting ecosystems
from the market to an acceptance that ecosystemsenices are more likelyto be sustainably
managed if they have value for market production—and biodiversityis such a senice. There
are documented cases from African drylands where market access has encouraged
sustainable agriculture, which (as the abowe case studyfound) need notreduce biodiversity.
New or rapidly growing niche markets are emerging for natural products (e.g, in southem
Africa), with new value-chains linkingsmall producers with national orglobal markets. Given
the way markets are going, from local to global,itis wiserto find ways of working with them
rather than against them.

Value implies scarcity, otherwise ‘mining’ will occur. Proprietaryrights, orinstitutions that
can regulate on behalf of a community, are a condition for sustainability. The fifthstepis
setting up oradapting institutions. The negotiation of byelaws, local agreements or
‘conventions,’ governing the rights of all stakeholders to the use of contested natural
resources, together with the decentralisation of govemance, has positive implications for
biodiversity. However it should not be assumed thatlocal communities, in exercising their
reclaimed autonomy, will value all species equally.Butlocal institutions offera betterway
forward than the draconian impositions of the state, forexample in banning tree cutting or
abusing propertyrights. In principle,the managementoflocal biodiversityis bestsupenised
by the local community, as it was before the colonial states were established in Africa;
however, itis earlyto pass judgement on the impact of institutional devwelopmenton
biodiversity.

Conclusion

The ecosystem services concept appears to comes quite dose to local peoples’ perception;
butvaluation is essential as monetaryvalues alone are not adequate,ifonlybecause
sustainability, besides production, has value.



To sustain biodiversityin drylands will support poorpeoples’livelihoods, otherwise their
vulnerability to variable ecology, markets and employmentwill increase. Spedifically, the
biodiversity found in a given ecosystem is the result, notonlyof ecology, butincreasinglyof
management. Sustainable managementin turn will secure nature’s benefits,support
livelihood and mayreduce poverty. Turning this circle from vicious to virtuous is the
challenge. Perhaps the best form of poverty reductionis to secure biodiversityfrom further
damage by economicinterests often beyond the users’ control. The solution thathas been
preferred in the past—state led, donorfunded intenventions aiming to transform indigenous
practice through mainlytechnological innovation—is (itseems) giving wayto the still more
disruptive introduction of a new foreign funded and directed large-scale sector,
accompanied byland alienation, mono-culture and global markets.Given the complex
interactions of co-evolving human and ecological systems,itseems essential thatpolicies
and interventions, whether those of governments or NGOs, should (1) recognise the
managers, their priorities, capacities and constraints, and (2) empower them with
knowledge enhancement, opportunities, market links and incentives to invest,inthe
interest of co-managing creatively a ‘useful biodiversity’ (to adapt the title of Dalziell’s
famous work of 1937).



