West African agroforestry parklands: keys to
conservation and sustainable management

J.-M. Boffa

Developing the economic
potential of tree products and
modifying prohibitive policies
can help maintain a traditional
land use system combining tree
and agriculture.
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semi-arid West Africa con-food commodities, including a variety
sider trees as an integral padf gums, oils, proteins, fruits and drinks,
of agriculture. For centuries, they hawshich are of nutritional importance far
maintained a traditional land use sys-large number of people, especially |in
tem known as the “agroforestry parkeural areas. Agroforestry parklands are
land” system, in which trees occur sca#lso a major source of wood and non-
Jean-Marc Boffais a i tered in cultivated or recently fallowedvood products, which provide signifi
consultant working in the fields . .
of agroforestry and the fields. cant household income and appear|to
conservation and sustainable Through careful tree selection, farmbe important for local economies. Some
use of forest genetic resources ers have deliberately shaped tree prof these products — gum arabiscécia
for FAO and the International . . . . .
Plant Genetic Resources duction on their farmland to fulfil theirsenegal and shea nuts Vtellaria
Institute (IPGRI). specific needs. Parkland trees provigmradoxg — provide primary expor
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earnings for several nations in the Sahefiensity, age composition and spatiaff field trees fell from 10.7 trees per he
In some places in West Africa agro-extent. In general, tree densities in rurdire in 1965 to 8.3 trees per hectare
foresty parklands account for up to 73andscapes and sometimes in parkland€?85 (Lericollais, 1989). Because tre
percent of total harvests of wood anchave significantly declined in pasthave along generation time, the lack
non-wood products. decades, especially since the droughiung age classes and a severe dec
Parkland resources are of considerablgf the 1970s, and they are characterize®f tree density in parklands should be
social and cultural significance. Speby a predominance of old trees and #arning of a serious risk of degradatig
cific social groups including women, sometimes alarming lack of regennf these systems.
the poor, immigrants and young adultgration. However, the decline of parklan
tend to be particularly involved in the For instance, in the village of Petitcover in semi-arid West Africa is by n
gathering and sometimes the proces$amba, Burkina Faso, the density ofmeans uniform and conceals islands
ing of parkland products, because thes@rge trees declined at an annual rate @ctive parkland regeneration. Such sy
activities require no cash investmentQ.15 trees per hectare from 1957 to 1984ems, like the rural societies that are
The marketing of these products is als@ut almost four times faster — at a rate oggponsible for their creation and mai
predominantly a women’s activity. It 0.57 trees per hectare per year — betweé@nance, are dynamic and display a h
tends to generate a higher proportion9g4 and 1988 (Gijsbers, Kessler andegree of resilience. An illustration i
of income for women than for men,Knevel, 1994). This markedly accelerthe densely populated (200 people ¢
which may have a positive impact onated decline could probably be attrib-square kilometre) Kano Close-Settlg
the nutritional status of children. uted to increased demand for cultivaZone of Nigeria, where between 197
Although frequently dominated bytion area and tree products withand 1981 parkland density rose fro
just one or a few species, parklands hav@creasing demographic pressurel2.9 to 15.2 trees per hectare at one
contributed to the maintenance ofdrought; and shortened fallows leadand from 6.1 to 6.7 trees per hectare)
numerous species, often 40 to 50 in thing to decreased tree regeneration. Ianother (Cline-Coleet al, 1990). De-
cultivation cycle alone. Scattered treeshe village of Sob, Senegal, the densitgpite the high demand for tree produd

fulfil fundamental ecological functions and the stress on the natural resou
in soil and water conservation and base caused by the severe droughtg
environmental protection. Most of the the 1970s, the woody vegetation w.
agricultural production in areas of theg,;.usionora Borassus not severely depleted, as might ha
Sahel where there are settled populaethiopium parkland through been expected. Instead, the lar

tions occurs under the discontinuougctveregeneration
cover of parkland trees. Therefore th¢
improved management of agroforestr
systems has potential impact for th¢ #
whole Sahelian region.
This article gives an overview of the
primary parameters underpinning the
management of agroforestry parkland i L
and outlines research and developme :
strategies for their conservation anGis .
improved management (see Boffa, 1998 ] =
for a more comprehensive analysis). [ : Fpe 5 L Wi -
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Despite the importance of agroforestr
parklands, few quantitative data apdse®
available to assess trends in th
condition of these systems in terms
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number of small-diameter trees ob-=soil fertility as well as on crop, fruit, leaf tres appear to have a strong influence
served was evidence that farmers haand wood production of various spe-on the relative value of parkland tregs.
been making a spontaneous effort taies will need to be investigated beforén northern Céte d’lvoire, management
conserve, regenerate and plant trees this technique, which is already prac-of shea Vitellaria paradoxa tree den-
response to commercial opportunitiesised locally to some extent, can besities responds rapidly to changes in
for fuelwood and other tree products. widely recommended. relative prices of its products. When
Several significant gaps remain in theVitellaria nuts or butter sell for hig
BIOPHYSICAL DETERMINANTS understanding of how above- and belowprices, regeneration is promoted. How-
Biophysical interactions between treeground soil-tree-crop interactionsever, if fuelwood prices outstrip those
and crops have shaped the physicaffect the productivity of specific park- of the tree’s other products, trees tend to
configuration of parkland agroforestryland systems (Boffa, 1999). To estabbe felled and sold on the fuelwood mar-
and are one of the primary determinantsh more precise prescriptions for parkket (Louppe and Ouattara, 1997).
of the way farmers manage trees in theland management, research is neededeas of northern Uganda, the shea tree
fields. Faidherbia albida one of the to clarify the role and interactions ofis cut for charcoal making in spite of its
most extensively studied parkland spefactors such as species, tree size, parkeonomic importance as a source |of
cies, has a reverse cycle, shedding itand density, latitude and annual rain€ooking oil. However, where economic

leaves during the rainy season, and i&ll variability. incentives and a tradition for conserva-
generally responsible for a substantial tion of the species exist, trees are malin-
increase of grain yields under its canopfECONOMIC INCENTIVES tained and used for oil production (E.T.

(CIRAD-Forét, 1996). In contrast, cropAlthough the benefit of trees in theMasters and A. Puga, unpublishe
performance under species with a moreverall agricultural system is the pri-1994).
typical cycle such asVitellaria mary factor determining whether park- Where traditional products from park-
paradoxaand Parkia biglobosais sig- land trees are maintained and plantedand trees can be substituted by culti-
nificantly reduced. However, there isevidence shows that when farmers pewrated crops or items purchased at
also some evidence to the contraryceive that trees and their products gaimarket, farmers may be less motivated
which has been hypothetically attrib-in value as a result of increased ecao regenerate parklands. For example,
uted to the positive effect of shade omomic worth, greater demand or declinshea butter is often substituted by ani-
microclimate, offsetting the decline ofing availability, they are more likely to mal butter in areas of livestock produg-
photosynthesis (Jonsson, 1995). invest actively in the protection andtion or by vegetable oils such as ground-
Differences in crop yields underreproduction of parklands. For instancenut or palm oil favoured by some groups
crowns of varying sizes and shapes inBorassus aethiopurparklands in the for their less variable annual yields,
dicate an effect of light competition village of Wolokonto, Burkina Faso, arerelative ease of processing and preferred
between crops and trees (Kater, Kantexpanding both spatially and in dentaste. Similarly, fermentedParkia
and Budelman, 1992). The possibilitysity because of the high income genemhiglobosaseeds, which are tradition
of increasing crop yields by increasingated from palm wine; 90 percent ofally consumed asététoy a spicy sea-
their exposure to sunlight is a strongB. aethiopumtrees in these parklandssoning, are facing competition from
argument for pruning. Experiments orare in an early developmental stagéendustrially processed stock cubes,
Cordyla pinnatain Senegal (Samba, (J. Cassou, D. Depommier andwhich have spread rapidly in urban
1997) and Azadirachta indicain S.J. Ouédraogo, unpublished, 1997). areas of the Sahel with the help of ip-
Burkina Faso (Zoungrana, Yélémou and In contrast, farmers may neglect theitense advertising.
Hien, 1993) indicate that crop yieldstree resources and favour alternative andA major bottleneck in the productio
under pruned trees are generally highesometimes competing practices, conef both shea butter andététouis the
than under unpruned trees and someumer items and income-earning activihigh labour intensiveness and low effi-
times higher than in open controls. Howiies when these yield higher benefitziency of traditional techniques for
ever, soils under mature parkland tre¢han those involving parkland treesprocessing the raw material into edible
canopies are generally more fertile thafkxternal parameters such as marketproducts, as well as the large amounts
those in the open. The influence of anexternal pressure on village resourcesf water and fuelwood needed. Improy-
nual pruning on long-term subcanopymigration and relations with urban cening extraction and processing tech-
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lage groups in the Fogny area of Bassghea oil is a popular traditional coo
Casamance in Senegal has developedrag oil. This includes an initiative ta
technology to mechanize the seednarket shea oil in attractively package
dehulling and cleaning stages ofcontainers in major towns of norther
processingnététou Uganda as well as in Kampala, the ca
Parallel to technological improve-tal city. Expansion of the domestic ma
ments, however, commercial opportuket will reduce the potential risk of in
nities and market systems for parklandreased production flooding loca
products must also be developed or exnarkets. As the domestic market dev
panded to ensure farmers’ lasting pareps, the project plans gradually to ha
ticipation in parkland conservation andover postharvest processing, packa
regeneration. This task has been apng, marketing and distribution of she
proached in various ways. For examproducts to the private sector (Kisaky
ple, the Shea Project in Uganda, drawet al, 1997).
ing on social and environmental The nététouproject in Senegal ha
benefits as well as the unique cosmetialso undertaken a study of the commad-
quality of shea butter, has developed #y system, with the objective of giving
relationship with a natural cosmeticswomen increased bargaining powe
retailer in California which provides aDirect-marketing arrangements ha
steady international export market. Théeen put in place between produg
company offers a high price (double thegroups in Fogny and organized reta
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Women pounding . . . . .

andgrinding shea local price) to the project for high-qual-ers in Dakar, and links have been estab-
kernels, a labour- ity packaged shea butter. This allowsished with other rural organizations in
intensive process

women’s groups to generate profits rapthe area. In addition, the project has
idly after covering the cost of the pressdeveloped several newététouprod-
The project is also focusing on expanducts and packaged them to overcome

ing domestic market opportunities, asirban concerns regarding the hygiephe

nologies has therefore been a primary

focus of several applied research andmplications of macroeconomic policy on parkland management:
development projects focused on thgse an example from western Senegal

systems.

A variety of presses have been devgln Faidherbia albidaparklands in western
oped by projects working with shea. FpSenegal, the area planted with groundnut,
example, the press developed by thecash cropintroduced during colonial times,
Shea Project of the Cooperative Officéad increased from the 1960s to the mid-
for Voluntary Organizations of Uganda1980s, to the detriment of the area under
has increased severalfold the capaditye traditional mix of cereals, cowpea and
of local women’s groups to produdeF. albida (Seyler, 1993). Farmers were re-
high-quality butter in a shorter time. | lying on fertilizers made available at low

Similarly, a partnership betweenprices by the State-protected agricultural
the Département des systémes agfr@ector, rather than emphasizing traditional
alimentaires et ruraux of the Internafertility restoration techniques, including
tional Cooperation Centre on AgrariarF. albida parkland agroforestry and
Research for Development (CIRAD-manuring. As input prices rose with the
SAR), the Institut sénégalais de rechemremoval of subsidies and price controls in
che agricole (ISRA) and a local develihe process of state disengagement in the
opment committee including 45 vil

late 1980s, farmers started reallocating land
to cereal production and regeneratingF.
albida as well as other valuable on-farm
tree resources.

Although often location specific and not
generalizable, research into such relation-
ships may offer positive insights for making
informed and balanced decisions and poli-
cies for agricultural production with sus-
tainable management of the natural resource
base.
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of the traditional preparation processmodels promoted by research, extenmaintained by farmers using hand cul-
The marketing ohététoupaste, pow- sion, development and commoditytivation, donkey traction and ox trag-
der and cubes in sealed, clear plastigarastatal agencies advocated singl&on were 31, 25 and 21 trees per hec-
bags appears to hold promise for reviveropping in geometrically shaped fieldstare, respectively (Boffa, 1995).
ing consumption of this traditional devoid of woody cover. Trees, espe- Greater incorporation of parkland
food item (Ferre, 1993). cially of local origin, were ignored or agroforestry in the agenda of agricul-
Agroforestry parklands comprise aconsidered as obstacles to animal tradural commodity and research and ex-
large variety of species, of which mostion and mechanization or to the develtension agencies is therefore central|to
are multipurpose and yield severabpment of intensive and productivethe sustainability of parkland systems.
products which are marketed at variousystems. In some places, financial credivith the increasing consideration of the
scales. Therefore, the development dbr agriculture was given only if all treesrole of trees in sustainable agriculturgal
specific parkland commodity marketswere cleared from fields. systems in the 1980s, agricultural ex-
can be a strong point of leverage for the The promotion of cash crops such atension and development agencies
sustainable management of the sysotton, groundnut and maize has oftehave begun to support the maintenance
tems. It should also be noted that théed to parkland degradation. Such cropnd regeneration of trees in fields. Hoy-
benefits of trees in farming systems dantroductions displace staple cropsver, parkland agroforestry has not yet
not all have a market value; indirect ussuch as sorghum, millet and cowpea anldeen sufficiently incorporated in the
values (environmental functions) andeplace the traditional soil fertility res-agenda of agricultural commodity
non-use values (cultural, religious andoration practice of fallowing with the agencies.
existence values) should not be undemuse of chemical fertilizers. In some
estimated. places, such as in Dolekaha, northertNFLUENCE OF FOREST POLICIES
The market development process willCéte d’lvoire, the development of cot-National forest policies in the Sahel of
need to be demand driven, promotetbn and maize production and the assden do not promote optimal implemen-
step by step and oriented towards theiated use of chemical fertilizers maytation of improved traditional manage
specific needs and value of each comhave allowed extended -cultivationment practices. Colonial and more
modity. Support will be required from intervals and thus favoured the growthrecent forestry administrations haye
national governments, the businessf local Vitellaria paradoxaandParkia generally restricted the influence of
community and international donors.biglobosaparklands (Bernard, Ouattaracustomary natural resource manage-
Some of the most salient constraintand Peltier, 1996). However, sincement authorities at the village level and
which will need to be addressed includéallowing is the main practice respon-imposed centralized State control ovier
the improvement of product quality, thesible for tree regeneration, its replaceresource management. A key constralint
establishment of grading systems foment with chemical fertilizers has gen-of Sahelian forest codes for parkland
major parkland products, the creatiorerally been detrimental to agroforestrymanagement is that all farmland wi
and support of information exchangeparklands. trees on it is included in the national
systems for responding to market sig- Moreover, trees are generally elimi-forest domain falling under State con-
nals, the development and transfer ofiated from plots allocated to cash cropdrol, unless the land is registergd
efficient and labour-saving processingeither deliberately or through animal(McLain, 1992). In practice, howeve
technologies, the promotion of localtraction. Although draught animalsfarmers almost never register their land,
use, the processing and packaging afeed sufficient space to manoeuvre andecause they are generally not well in-
parkland products and the capacitysuperficial tree roots can impede thdormed and registration is costly. Thuys
strengthening of local producer groupsprogress of ploughs, animal tractiormany restrictions intended to protegt

need not be incompatible with parklandorest trees are inappropriately applied
IMPACT OF AGRICULTURAL agroforestry. Tree densities are usuallyo trees on farms and fallows. For in-
POLICIES lower on farms that use animal tractionstance, farmers are required to obtain

The agricultural policy environment but can still be fairly high. For instance,permits for cutting and pruning of park-

has strongly influenced the evolutionin the Vitellaria paradoxaparklands of land trees or transporting tree products.
of agroforestry parklands in WestThiougou, a frontier village in south- Forest services also keep a list of pro-
Africa. Early agricultural developmentern Burkina Faso, average densitietected species, most of which are co
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monly found in parklands, which can-receded, but others are resilient antheir management to increase the ben-
not be felled, uprooted or debranchedhave adapted to current conditionsefits they provide to rural communities.
As a result, farmers have been preventddommunities’ institutional capacities Significant advances in parkland map-
from carrying out basic managemento maintain, adopt and construct tenagement will require further emphasjs
activities such as thinning, removal ofure arrangements are a major reason fon the devolution of management re-
old or dead trees, parasite controlpptimism about the future of sponsibilities at the local level, man-
coppicing and pruning, which are cru-agroforestry parklands, and should bagement-oriented biophysical re
cial to optimizing their land use sys-increasingly recognized and supportedsearch, a stronger agroforestry focus|i
tems. Unable to manage them, farmersWithin these community managemensgricultural policy and extension ser
may be reluctant to plant trees and masegimes, more individual tree tenureces and the promotion of markets and
choose to eliminate them as they regersystems, mostly based on farmers’ rightsnproved processing of parkland
erate. to land, further control the access to angroducts.
In addition, forest codes are oftenthe use of specific parkland resources.
poorly understood by rural people andrhese systems may have some con-
forest agents alike. Faced with a lack o$traints — for example, it may be diffi-
human and financial resources, mostult for secondary right holders to plant
forest services are unable to enforc&ees on loaned land — but they are also
regulations properly and individualhighly flexible and are subject to rene-
agents often interpret obscure permigotiation according to evolving eco- m_l
requirements to their own benefit in or-nomic and social needs.
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