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Wetlands in DI‘}’I:EI]IIIIE‘ Key Resources for Agncultur&l ﬂnd
Pastoral Production in Africa '

Ian Scoones

Valley bottomland wetlands are of mofor Importance in agricultural end
rastaral systems in savanng Africa. They act as Fey resowrces” for caltivarors
and pastoralists, providing a source of arable land or grazing during droughis
or the dry seayon, Az well oz yustaining rurad livelioods and increasing food
security, wetland patches allow the oppoeriunity for diversification of crop
preduciion and the provision of a wide range of direct and direct benafits.
Wetlands are central (o resonrce managemiens Strafegies gt mane use agf
cafenal varigtions ard  seasoral  ared rercrited! chanpges I FESgRrce
avarlability. Sucl wetland paiches gre alve of major imporfance in land fenure
regimes and resource access canyflices. With increasing reSource pressure in
Africa’s drylands, wetlands are beconring even more vatuable. compaorients .of
agroecosystems. Land managemein policy needs 1o toke account of wetland
areas ' significance and develop effective economic fechnignds [0 aSsess pheir
verlies, appropricte techrologies for their susicingble wse and fand wse and
feruere policies rhal recogrise the jmportance of wetlonds it drylond aregs.

INTRODUCTION

This article cxplores the biophysical, ceonomic and social relationships between
wetland areas and dryland toplands in savanna areas of Africa. The paper deals
in particular with valley bottomland wetlands; it is pot concerned with the large
river delta and floodplain wetlands of the savanna zooc, Although valley
bottomland wetlands are individually small in arca, they constitute perhaps five
b ten percent of total land area of Africa’s savannas (Scoones, 199];
Andriesse, [FE6),

The paper demonsitates how such wetbands are of major importance in
agricaltural and pastoral systems in drylaod Africa. The Nirst section provides
a bricf overvicw of the major properties of wetland areas and their interavtions
with dryland coripoments of $3vanng agnipecosysooms. THe mexl seciion SXan ines
wetland agriculture, pointing to the importance of wetlands in providing off-




season and dry year food. The trend towards diversification of wetland
agriculture and the link with markctiog opportunities 1s also explored. Finally
the trade-offs between wetland and deyland use are discussed. Livestock use of
wetland patches i1g the subjoct of the following section. Case studies from
Sudan, MNigeria, Tanzania and Zimbabwe show how important weidland arcas are
for grazing and how serious the consequences of vedueed access are. The
following section examines the implications for land management policy.
Economic valuation techiniques {or asscuzing wetfand importance and evaluating
impacts on wetland outpuls are cruphasiscd. Appropriate technologies, notably
water harvesting and soil management systems, are also discussed. The vital
issue of [and tenure and accoess policy is also explored.

WETLAND PATCHES IN DRYLAND AREAS

This paper is concerned with corain types of wetland; these incluode the ranpe
of valley bottormuland areas found in savanna landscapes. These are called by a
variety of namest (adamas in northern Nigeria, bas fonds in the Sahel; wadis
o khots in the Sudan; dambos in southern Africa, This tange of welland (ypes
found in deyland landscapes have a number of featyres in common [(Box L)

Wetlands are found in a range of forms and positions in the laondseape. In
general they occur in ‘receiving sies’ io teons of soil, hydrelogical and slope
processes. Their soils generally cepresend lower catenary members, whilst in
terms of hydrological process they are positioned so as to bo respond io
upstream water inputs, and to inlluence patterns of downstreazom fow {Ingram,
19917,

The spatial and temporal patterning of rescurce awvailability influences the
patterns of use for both agriculture and livestock production, The following
sections examisoe this in some deail, drawing on case studies from across
Africa. :




Box I: What are “valley bottomland wetlands’?

* Areas that act as drainage pathways or sinks for the surrounding dryland
catchments (ie. headwater depressions, inland valleys, drainage basins or
sinks}.

- Areas with higher levels of sail moisture than the surrounding topland

during the dry scagon and in droeghis.

* Depositional areas where organic matter and soil nutrients accumulate,
making the scil heavier and richer than the surrounding topland,

* . Arcas with higher per area grassland or crop produclivity per area,
althouph not necessarily higher returns to labour, than tepland areas.

* Areas that are generally small i relation to overall available area, but
have the potentiat for extended seasanal use and provide the opportunity
for diverse usage.

* Areas that are often key compeonents in sustaining ruml livelihoods, both
i agriculiural and pastoral systems, as complements Lo wpland, deyland
HEC.

UPLAND ANI) LﬂW_LANI} AGRICULTURIZ

Farming in savanna areas makes use of the variable pausrning of resources
across slopes. Lowland, wetier areas are often key in understanding interactions
in such catcnal Farming systems. In arcas where rainfall is a constraint, the
value of wetlands agricolturally is larpgely doe Lo the fact that they remain wet
far into, and sumetinoes throughout, the dry seasun. The problem in evaluation
of the potential of these areas is the dynamic nature of water availability, since
water tables fluctuate over several moetres during one year and in differing
patterns between years, It depends an the entire watershed, as well as the
topographic situation of the wetland, as {0 whether it will receive sufficient
water during the dry season to produce a viable crop {Ingram, 1991).



The uvse of different arezs may change historically. In Burkina Faso an
increased intensity of bas fond nge has been observed in the past two decades
{Hettinga et al, 1288). During the wetter period up to the 19705 and when
population” densities were relatively low, extensive rainfed cultivation was
sufficient for food in both pood and bad years. Relative fand abundance made
shifting cultivation feasible; the bas fonds were generally avoided as sites for
cultivation as the effort invelved in clearving and weeding was too great. Under
these conditions, the bas fonds were left for animal grazing, plus wood, fruit
and water collection. However since the I970s, bas fonds have increasingly
been cultivated with maize, sorghum, rice and market garden vegetables. As
populations have increased and rainfall declined, cultivators have moved down
the catena to exploit the mdre productive and stable bas fond rescurce.

This patiern of increased wetland use, coinciding witlh intensified resource
pressure and/dr decreased rainfall has been reported from other savanna areas
(K.claweole, 1991; Sammani, 1921; Fre, 1991 Kokwe, 19913, However trends
are not always in the direction of imensified wetland vie, In western Zambia,
farmers are increasingly leaving the wetlands in order 1o lfarm maize under
rainfed eonditions (Kokwe, 1991}, This relates to a desire to engage in more
commercial maize preoduction close to markel centres, infrastructure and
agricultural support services and a respodqse to changes in land pressare and
wetland desiccation. In Zimbabwe, legal restrictions, dating from colonizal
times, still restrict wetland caltivation {(Scoones and Cousins, 1991).

The use of different portions of the landscape varies ssasonally; wetland use
often holds a particular seasenal niche. In nerthern Nigeria the harvesting of
upland creps takes place in the carly dey zcason, Following this there 15 &
limited period of four to five monhs when Iabour is redeployed to werk in the
low lying fadama farms (Tarner, 1984). The use of different parts of the
landscape for farming during different seasons acts to even out labour demands
across the year; this may be very importint in 2 highly scasonal drylaod
agrigultural system. The pattern of labour aclivity may have a gender dimension
alzo, In Zambia and Zimbabwe dry season gardening of dambos 15 an importaat
income earning activity for women (Priestley and Greening, 1954: Dambo
Eezearch Unit, 1987} '

Farming of wetland patches requires finetuned management of water {lows,
slopes, field surfaces, soil fertility, microsnvironments and temporal variation,
Within a wetland paich different zenes of varving soil water and nutrient levels
exist. Dambos in sguthern Africa can be divided iwo areas of different
agronomic potential (Dambg Rescarch Unit, 1987 Acres, 1985; Mackel, 1974; .




Prior, 1983). For instance, in northern and central Zambia, the ceotral swamp
area may be suitable for rice, the drier zone appropriate for wheat, the central
seepage zone for maize-rice intercropping and the seepage zone margin for
. vegatables requiring lighter sotls (FFecrcira, 1976). Similacly in western Zambia,
a complex system of different ficld types {cg. 8itapa, Lizulu, Sishanjo, Nitongg)
with different uses and management strategies is observed (Kokwe, .1991)..

Ficld lewel variation within dambo arens requires a range of micro-level
manageient strategies, Box 2 delails a case stody from one 2.5 ha dambo farm

in deyland southern Zimbabwe; it 3 similar to many small scale farms across
dryland Africa, where a wetland patch iz used to complement surrounding
dryland areas. : -

Access o wollard patches offers the opportunity of diversification into crops
that cannot be grown in nearby dryland arcas. The production of high value
market garden vegetables is a feature of wetland farming in many areas
{Seooncs, 199I; Kolawole, 1991: Sammani, 1991; Kokwe, 1991; Dambo
Rescarch TTnit, 1937). In NMigenia, fadama lands are the site of extensive market
pardening with regional concentralions of different cash crops according o
market and transport access (Turner, 1977, 1986). Close o the urban centres
of Kano, Zaria and Kaduna, inlenzive cultivation ol vegetables iz practized. In
. areas ciose to the {owns, perishable crops such as [etmice, cabbage and peas can
be prown, ‘Further away onions, tomatoes, peppers and okra are grown.

In dryland areas, where topland cropping 15 very vulncrable to failere, the use
-0of wetland patches 1o complement deyland farms a2 vital. Wolland {arming
inereases. food - security by providing crops when other plots fail and opens up
oppoitunitics for cdsh eropping ol vepetables and other products in the offs
SEASOI. L

A complex pattern of trade-olfs cxist in welland-dryland {arming syslems.
Understanding the 1ole of wetland patches requires an examination of the
interaction between topland and bolomland, between dryland and wetland
within the whole larming system. Table | ecxamines the comparalive rellrns
from dry toplend aod wet boltonilangd areas in terms of retorng to land and
labour from four stedies. - :



Box 2: Dambo feld management in Zimbalywe: the case of Z, Phici Museko™s «
ha farm, Funde communal area {average annuoal rainfall 570 mon) {sce Figure |

Water flow management, Water storage is enhianced in the farm with the consiructis
of 2 pond in the upper part of the dambe. This retains water through most of the ¢
season, wilth slow scepage cxtending the period of weiness in areas adjacent 8o t
pond. Pond water and a series of dambo wells opens up possibilities r_:f amall s,
irrigation through canals to drier areas of the farm.

alope and ficld surface management. Matural chanpes in soil moisiure and nutri
availahility across the fanm’s slope are (urther manipulated by the construction of ear
bunds and so1l pits. Seil bunds along the contour increase the conservation of water .
soil, while field ridges may act o divert surface flow or decrease waterlogging effe
in welter areas.

Spil mapagement. In the central dambo arca, heavier soil with high nutrient and orga
matter content exist. Thess sqils retain water and provide the best sites for dry sea.
and drovght cropping. High density maize siands are planted; these may provid
double ceop in good seasons. Limited fertility inpuis are required in these areas.
areas further away from the central dambg, the drier, sandier soils have a loy
natrient content. These are suited 1o groundout, sorghum and millet planting, Additic
of manure, termite soil and inorganie fertiliscr are concentrated here.

space mapagement. During the cropping season of 1988-88, 23 different crop speci

26 different tree species plus bees fish reeds and grass fodder were harvested from t.
Mr Phiri's 2.5 ha plow. The identification and crcation of spatial! niches to maint.
diversity 1s an important part of his strategy, Complex intercropping and relay cropp

systems are employed that exploit the environmental heterogeneity of the area.

Temporal variation. Micro-managemen varics seasonally; the complex palterning -
crops, trees and grasses is a result of a set of sequential management decisions G
emerge through the season. The observed panern is a result of a complex agricultu

’ptrt'ﬂrmanm:' played out by different actors - men, women and children (18). 1

tambo area 1s used differently berween seasons. In drier years, there [s less sequent
cropping, less ricc and less maize planted. In weiter years, mulbiple cropping of
greater diversity of annual crops s possible, although waterlogging may gecur in So.

parts of the farm. .




Figure 1: Dambo farm in southern Zimbabwe (2.5 ha):

£ Grass
= Indigenous Lrea
L) Flanted sxotlc tree

= Bee hive

o HWatesyr pump/swell
~ Irrigation channel
= Banapna .

GH = Groupdnuets
ME = Malzg

FH = Finger millet
SG = Sorghoam

R = Pica

S = Sweet potato -
IPF = Irish potato
PE = Pumpkins {4}
B = Beans [5)

VES= Vegetables
T = Fonatoes

3Q = Sguazh
Hychbha




Table 1: Cﬂmpdmtwe. returng from dry topland and wettar bﬂtmmland in four
: African case stedies

| : Average Labonr input in
Study production/ha | wet compared to
in wet conpared dry
to dry '
Zaria, Nigeria’ 3.2 1.7
{MNorman, .Simmons, I-Ia;.rs 1992]
| N. Derfur, Sudan 1.75-3.75 1.3
(Martin, 1985) i
Yatenga, Burkina Faso 2 2
(Dugus, 19899
Chiota, Zimbabwe 2-3 2-13
{Dambo Besearch Unit, 1987)

The Nigeria study compared the ¢ash value from dryland cropping and fadama
eropping (including high value vegelables and sugar cane) over several sgasons
in the late 19605, The Sudan swdy conlrasted the potential yield returns from
millet and sorghum cropping oo dryland (goz) and wadi land; however the data
do not take zccount of the petentially high ceturns from vegetable gardening in
wadi areas and so underestimate the comparative advantage of wetland
agriculture. The Burkina Faso study compares poiential milfet vields in topland
sandy soil sites and bas (ood arcas. The Zimbabwe stedy cstimates the cash
rebuens from the different areas, with majze the major crop on the topland and
maize and vegetables important in the dambo.

In all studies, the laboor invested per unit arca in farming the bottomland areas
iz higher than that invested in topland sites, Heavy sails, high weed growih and
the labour "reqoirements of watler contrel arc all contributing  factors.
Examipation of returns to labgur show that wetland cultivation is less
advantageous than returns 1o Jand. However labour scarcity may be offset by
seasonal shifts in labour allocation, with the most inleosive wetland caltivation
occuring in the dry geason and through divisions of labour within the farm
househeld. In areas where land is scarce, or at feast where the availability of
wettand patehes is limiting, high laboor investment in wetband cullivation pays
off due to the high returns to land.




Choices between investment in wpland or bottomland argag is thus dependent
on a variety of factors. This includes potential yield productivily and its
variation between years, the market value and potential of different products,
the scasonal variation in labour requircments in different areas, the availability
of family and- hired Iabour and the gender division of tasks and the risk
perceptions of farmers. However, over time, in the context of the envirgnmental
variation found in dryland Africa, access to both dreyland areas and welland:
patches will e central 1o the survival of farm households.

WETLANDS AND LIVESTOCIK MANAGEMENT

The survival of livestock in semi-arid environmenis is highly reliant on adaptive
movement in response to the spatial and temporal variability of the resource
base. The rode of wetland patches in livestock manapement strategies is oflen
vital, as these argas produce high prass biemass which is ayvailable at strategic
times, Movemenls may take Lhe {form of long distance migrations ia scarch of
fodder {(Breman and de Wit, 1933) or more local scale movements to key
resource palches within the landscape (Scoones, 1283}, Floxible movement
responses to wetland patches hielp to offset the seasooal and mtﬂrannual
variability of fodder quantity and- ql.lﬂfLE_}'

Case material [rom across dryland pdstoral Africa demonstrates the importance
of wetland patch grazing in livestock systems. The grazing of Khor Baraka in
gastern Sudan and Eritrea is a vilal component in the migratory livestock
manapenent strategy of the Beja pastotalists of the Red Sea Hills. Continued
drey geasen access 10 the khor grazing means that the pastoral option 15 retained
for the Beja, despite decreased grazing productivity in the surrounding hills due
to prolonged drought (Fre, 19917, '

By contrast, the pastoral system in northern Sudan 13 being undermined through
changing patterns of resource use. The wadh argas of northern Kordefan used
to be at the centre of pastoral Hvestock movements of the Kababish. Today, the
traditional grazing patterns no [onger operate and Lhe wadi areas have become
siles of pastoral settlement where [ivestock are grazed year round. Intengive use
of the wadi graxing lands, and competition with agriculturalists, has resuled in
envircnmental damage 1o the waillt grazing, This undermines the lﬂng term
sustainability of the pastoral system {Sammani, 1991),

The fadama of northern Nigeria arc important grazing cesources for Fulam
pastaralists, ‘However acecss to ladama grazing land is being increasingly
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restricted as agriculture expands in the fadama areas. This has been fuelled by
government and donor sponsorcd “development' proprammes that have
encouraged wheat production and the wse of pumps to irrigste fzdama land
{(Kolawole, 1991}, Apricultural entreprencurs have expanded areas uncler
cultivation, reducing dry season prazing access dramatically. Thesc conficks
over wetland resouree access have resuited on occasinns in bloodshed (Cline-

Cola, 1988).

In other ¢cases key grazing resourees are removed through the imposition of
state run  and donor supported zpricultural schemes. This may threaten the
sustainability of the livestock production system. In Hanang district, Tanzania,
a major commercial wheat farming project has removed the essential bottomtand
prazing greas (muhajepa) from the Barabalg pastoralists: the “tradilional® vsers
of the land. This has disrupted their complex gprazing rotation, resufting in
major losses in livestock prodoctivity, The impacts hhve been far reaching,
including the loss of direct economic benefits to the pastaral population, indireet
costs of environmental damage reselling from changed pattecos of laod usc, and
other costs including the destruction of important Barahaig burial sites by the
expansion of the wheat farms (Lane, 19903,

A detailed understainding of the patterns of use by livestock is an esgentia!
prerequisite for the planning of aoy livestock intervention, or any agricultural
project that potenttafly impacts on livestock usc. The identification of "key
resource’ areas is an imporfaot slage in this assessment: in many cases these are
wettand patches that provide fodder at key peciods and so sustain Hvestock
production in the area, In Zimbabwe a number of studics have explored the use
of the grazing landscape by cattle {Seoones and Cousins, 1991: Scoones, 1259,
Table 2 shows the results of one study from Mutakwa area in Zimuto communal
area which investigated patterns of livestock use through a caftle following
study (Scoones and Cousins, 19915,

The data shows bow the dambo and drainage line habitat patch s preferentially
used by cattle during all seasons, especially the tate dry season. T his is because
af the relatwaly high grass availability at this site, cﬂmpnmd to what ig
available it the wopland areas during the dry season, Despite the relatively small
overall area (c. 10% during the dry scason}, the dambe is clearly a key grazing
resoures. Local management sicalogics mcr:rgmﬂu this, and a system of regulated
use and reserved grazing of the dambo is pra{'.ml_,d by the [ocal community;
reguiated and cnforced by the ‘traditional’ leaders in the arca. The advent of a
paddocked grazing scheme in Mutakwa, the result of external denor financing
and government land-use planning directives, has disrupted the grazing

10}




management centred on dambe use and political conflicis over approaches to
grazing managemenl have split the community {(Scoones and Cousing, 1991).

Table 2a: Seasonal habitat patch use by catlle in Mutakws,. 1980
{expressed as a percentage of total feeding time)

Habitat patch Cropping Early dry Late dicy
Season SEASAR SEAS0N

Fields 0 27.2 5.0
Reverted arabla 288 121 3.0
Contours 0 18.8 4.4
Home sites 10.2 100 17.5
Taoplands 17.5 12.3 15.0
Dambos and 32,1 19.6 3903

! drainzge lines

§ Riverine 3.4 0 12.8

Table 2b: Foraging preference index (FPI, Mutakwa 1989
(where FPL = % fecding time in habitat pateh x /7 % of avallable area as
babitac patch x in that scason)

Habitat patch Cropping Larly dry Laie dry
' 5Ea50N Sea500 SLASUNL

Fields - 0 97 .18
Reverted arabile 0.99 .63 016G
Contours - .89 2.3
Homs sites 1.76 1.30 227
Toplands 0.37 (.40 (.58
Dambos and .41 1.83 3.67
drainage lines

Rivering 2.0 {} _ 3.53
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Developing grazing management schemes requires 4 detailed understanding of
the rationale behind existing local resource nlanagement stralegics, The cascs
from Sudan, Nigerta, Tanzania and Zimbabwe show that these are often based
on seasonal key resouree use of wetland patches. Recognising the cenural
importance of wetland patches in pastoral nanagement s thus vital for effective
development planning.

IMPLICATIONS FOR LAND MANAGEMENT POLICIES

Recognising the imporiance of wetland patches within dryland agroecosystems
hag vartous linplications for land management policy formulation. This section
will consider economic valuabion approaches for uwse in land-use, projocl
planning and investment decisions; the design of appropriate technologies for
sustainable wetland use and pelicies to ensure tenure and aceess rights far
dilferent users of wetland patches.

Economic valuation

The case stodies presented in previous sections have demonstrated the
imporlance of wetland patches in deyland agroccosystems. But how important
are they? What are the economic benefits they produce? What are the costs of
their removal from use? What arc the costs of wetland depradation? Thease are
important questions in the context of development planaing. Bcononiic valuation
techniques may help in the answering of some of these guestions (Barbier,

1989). '

Wetland patebes have direct benefits, such as livestock or agricolbural use,
indirect beoefits, such as influcnce gver stream flow and water storage, and
non-use benefits, such ag their avsthetic or religious value. Assessment of the
ceonomic value of wetland arcas requires the analysis of this whole range of
benefits. This is particolarly difficull with wetland patchas whose value is only
realised in the context of the wider dryland agroceosystem,

Direct use bencfits of wetland patches relate to a range of oulpuls and services.
For instance in Zambia, the dambos of Luapula provioce provide agricultural
autputs (including market garden vepetables), livestock praxe, fish, domestic
and livestock water supplies, cassava soaking pils, wild prodocts for food,
thatch and fuel (Kokwe, 19891 Valuation of these direct benefitz can be
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assessed by attributing adjusted, shadow prices 10 markeled owlpats or proay

ECONGIMIG measures, such as replacement costs, fm' rmn -marketed producls
fBarbier et al, 1991).

Some assessment of the sustainability of the dircet wse benefit stréam is
desirable, Fﬂr instance, in northern Miperia {adama use for wheat prodacion
may prove unsustainable in the leng tecm. If a collapse in production levels
occurs, Lthen benefits calculated on present output levels will gverestimate
f'm:]amﬁ value {Barbicr ¢t al, 1991). A scositivity analysis of cconomic bonefit
streams under different scenaries of hulure 1mpact is ene way ':]f tackling this
issue (Barblf:r et al, 1990). :

Indirect use benefit assessments, including the value of the wetland ecological
functions, presend many more problems for the economic analyst. Continued
wacertainty surrounds the lechnical dobale aboul wetlands® $oil and wator
processes [(Ingram, !9%21), In southern Africa, the debate about the role of
dambeos in stream flow regulation remaing vnresolved. One argument suggests
that wetlands contrel downstream water flows due 1o their water storage
praperties. Another argument sugrests that dambos have no influence on stream
fow and possibly reduce it because of high evapotranspiration rates from the
catchment and dambo sucrface during the dry season. There is evidegee for both
arguments; the dambo’s ecological function depends on the type of* dambo, the
tvpe of catchment and the relative balance of eyvapolranspiration losses from
differeat componcnts of the whole catchment {Ingram, 1991; Eullock, 1988).
Tt is thus difficult to predict the impact of agriculaural development in dambo
arcas or assess the wvalue & dambo has for catchment level hydrolopical
processes without vory site spc,clfn: mformation on both the dambo and
surrcunding catcliment. -

The costs and likelihced ol envirenmenolal degradalion resulting  {rom
agricaitural and livestock use of wetlands similarly remains wacerain, Wetlands
imay be degraded i two ways: cither through lowerning of the water tablc,
leading to drying out, or through an increased rate of erosion leading to
destruction through gullving or removal of deposits dowostream, For listance,
in Zimbabwe, the causes of desiceation and gullylng within dambeos are yet to
be established, as it is difficulr to judge whether climatic changes, agricultural
or Wvestock use have a greater impact (Stocking, 1978, Whitlow, [985).
However most research points o intensive grazing as a major cause of dambo
zullying in Zimbabwe, although ‘naturazl’ erosion, resulting from rainfall
impacts on particular 501l types are also noled as important (Whitlow, 19899,
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Changes in the water balance of wetland patches may be due to chatges in
infiltration rates, both of the wetland and surrcunding catchment; changes in
evapotranspiration levels or changes in the storage capacity of wetland and
catchoent area (Ingram, 1991). Infltration rate changes are the result of
changed soil propedtics or changed plant cover. Decreased infilteation increases
run-off resulting in soil erosion, temporary floeding and longer term deying out
of wetland areas. Changes in evapotranspiration, theough changes in plant type
Or cover, may have complex impacts on catchment hydrology. Reduced tree
cover i the catchment may increase wetland water levels, but change their
seasonality (Hough, 1986). Conversion of wetland arcas {rom dense grassland
to crop land may result in incressed erosion risk, but-erop cover throughout the
yeal combined with good land husbandry limits this, Wetland cropping probably
resulls in a tower crosion risk thao if the wetland was under intensive grazing
use with a short grass swaed (Ingranm, 1991},

A catchment [evel approach o the assessment of wetland ccological functions,
costs of land degradation and impacts of agricultural or livestock use is needed.
Site speeific, detalled ecological information is required belore any economic
assessment of wetland use can be e,

As key wetland patches come under increasing pressure doue to high levely of
water extraction, as in the fadamus of nothern Miperia (Kolawole, 19910, or
through heavy grazing as in the wadis of northern Kardofan (Sammani, 1991)
or the dambos of senthern Zimbabwe (Scoones, Cousing, 1991) or through the
cxpansion of apricultural use as in Borkina Faso, Zambia and elsewhere in dry
Africa (Scoones, 1991; Hotlinga ot al, 1991: Kokwe, 1991), effective
approaches to economic and ecological impact analysis will be necded o avoid
sarious reductiong in the direct use, indirect use and non-use benefits of wetland
areas.

Appropriate technoligies for sustainable wetland use

Rescarch on the development of appropriate tlechnologies focuscs on both
physical and management measures for improving production from wetland
patches; most ressarch has concentrated on agricultyral usage.

Appropriate technelogies for physical measures include a range of water
narvesting techniques and waler controd measures for wetland patches {Reif et
al, 1933). In the Sanmatenga repion of Burkina Faso a number of different
nptions have been tested. These include: large dams with irripation plots, small
impermeable earth bunds znd small, permeable rock bunds. Examination of
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their financial returns, physical demands, the requiremecnts of selfhelp and
community participation, their ecological impact and their compatibilily with
existing systems, highlights the benefits of the small scale options, Simple rock
or carth bunds can casily b buill by community groups or individual farmers,
they result in significant fncreascs in yicld returns with the option for
divecsification of production, they have minimal ecological impact and require
limited capital inputs (Hottinga ot al, 1991, -

Welland production requires skilled micro-level management of soil and water
processes - {see Box 2). Wetland areas often present some serious sol
managerment problems to the farmer. [0 different types of wetland [hese may
include: spil drainage and walerlogging, root penstration of clay soil layers or
ferricrete deposits, surface orpanie matter accumulation, soil alkalinity due to
downslope translocation of bases, scil acidity due to redox reactions, ferralysis
and leaching {Ingram, 1591}, Rescarch on appropriate agronomic managemeént
practice in wetland soils has provided some site specific recommendations. For
instance, in nocthern Zambia the research and extenzion service supgests options
for land preparalion, fertility applications, drainage ang water control and
micro-riutrient and acidity inanagement in dambo areas (Kokwe, 1991),

Access and tenure rights

Key resource wetland patches are centrai to the understanding of Jand tenure
and zccess issues. Conflicts over lapd resonrces usually focus on areas of high
value, especially if such arveas provide a scasonally ¢ritical output. Such
conflicls incrcase with heightened resource pressure (eg. through population
growth) or with interanaugal variations in resopurce scarcity (eg. in drought).
Resource management strategies, both privale control and common property
regimes, tend to be centred around the cantrol ef access wo key resources, such
as wetland patebes. Loceal institutions, ules and regulations concentrate on the
regulation of use of such rescurces (Scoones, 1291).

In northen Nigeria inadequate assessment of development policy impacts has
altered tenure rights to fadama land, increased land-use conflict and undermined
the sustainability of wetland production systems. The Hadejia valley fadamas
have been affected both by river impouadment by the Tiga dam, designed for
larpe scale irtigation projects upstream, and by the prometion of smalt scale
irrigation pumps on a massive scalc. This has drasticalty altered he land-use
pattern of the fadamas along the Hadejia valley (Keolawole, 1991; Barbier et al,
1991). The intervealions have resulted in a aumber of conflicts between those
farmers who can afford irrigation technology and those who cannot; between
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agriculturalists, who are extending cultivated areas in response to changed water
flows duc to upstream Jduming and as a result of pump technology, and
pastoralists, who are inereasingly being excluded from their dry season grazing
lands and between agricultere and fisheries, with upstream daming reducing fish
production levels in the fadamas (Kolawale, 19913,

In north Darlur, western Sudan, high value alluvial wadi land is part of a
private property market with an cstablished systern of individual teaure.
Fencing, fand sales and hiring systems reinforce this. Ownership of alluvial land
appears {0 be relaicd fo the lenpth of residence in an area: more recent
immigrants are excluded unless through hire or purchase of wadi land (Martin,
1933}, Wealthy and politically influential people have been able fo appropriate
[arge areas forthe irrigated production of vegetables, limiting the epportanities
for other resource poor farmers. This pattern of increased individualisation of
tenure with inequitable distribution of resources is alse reflected in changes in
tenure patterns in wadi grazing land in sputh Darcfur (Behnke, 1985). Settled
agropastoralists have caclosed prime wadi grazing land, excluding nomadic
pastoralists from entering during dry season grazing migrations. The degree of
cnclosure appears (o be dependent oo the level of regource prassure; in good
‘years with abundant grass the investment in fenced wadi patehes decreases, b
in drought years thiz investment pavs back and the praciice is md::-:.pread
(Scoones, 1991},

Similar tensions and conflicts over wetland access are noted elsewhere in
Africa. Development of cffective [and usc and tenure policies requires an
understanding of the central role of key resouree wetland patches in dryland
agricultural and pastoral systems. :

CONCLUSION

Understanding the rale of wetlands in drylands requires an understanding of the
whole agroecosystem - the interactions between topland and bottomlznd,
between agricullure and pastoralism and batween ecological and economic
processes. This requires mullidisciplinary analysis that Sets economtic and
ecolopical processes in a s;:ratml and temporal context.

In prder for development stralegics for wetlands in drylands to be motre

effective and to avoid unsostainable interventions, appropriate economic
assessments of the value of wetlunds for local livelihoods are essential. Full
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econgmic appraiszals that encompass impacts on direct, indicect and non-use
benefits can feed into effective development plans.

Wetlands are often key resonrces for sustaining preduction of both agricultural
and pastoral systems. Access to and rights over such arcas arc vital for
sustaining livelihoods. Consideration needs to be given to the role of wetlands
in dryland tenure policy. Suecessful inleryentions for sustainable wetland use
thus reguirs an intogratcd approach to research and development in parthership
with local larmers and pastaralists.
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WETLANDS IN DRYLANDS: THE AGROECOLOGY OFF SAVANNA
; SYSTEMS IN AFRICA

Edited by Ian Scoones, Dreylands Programme, NIED, London, 1991

The review is in three paris and ig aimed st providiop a broad overview of the
role of "valley bottomland' wetlands in savanna agroecosystenms in Africa. ‘FThe
rle of spatial bhetcrogencity and facmecrs’ and pastoralists’ responses o
patchiness is often ignored Ly researchecs, planners and extensionisis. The
review atms to map cut the key issues and suggests a new way ol Laterpreting
savanna agroccosysiems with imporlant implications for futyre directions in
agricultural and pastoral developmend in drylands arcas. .

Part 1 by Ian Scoones: Overview - ccological, economic and social issues

The overview provides an introduclion to the case studies (part 3) and the
detailed assessment of biophysical aspects {part 2). It attempis to highlight key
issues that run tirough all analyses of pateh use within dryland agroscosystems.
Bottomland agriculture and pastoral systems arce investigaled with a serics of
case studics. Questions of environmental degradation, land wnure and
appropriate economic analysis are also cxplored. Part | oeoncledes wih a
discussion of the implications for agricultural and pastoral development.

Part X by Julie Ingram: Soil and water processes

The review of soil and water processes examines the Jiterature on soil processes
by looking at interactions between topland and botlomland in so1l formation and
movement. Bottomland wetland arcas are placed in a2 landscape context by
reviewing catchment level processes. In site soit and hydrological faclors arc

also examingd, Part 2 concludes with an assessment of the potential iimpact of
land use change on patchy wetland areas.

T'art 3: Case studies
Part 3a by Are Kolawele: Fronomics and management of fadama in Nigeria.

Part 3b by Folkert Hollinga, Henk Perers and Sjoerd Zanen: Potentials of bas-
fonds in agropastoral development in Sanmatenga, Burkina Faso.

Fart 3¢ by Mobammed Osman El Samanni; Wadis of North Kordofan - present
roles and prospects for development,
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Part 3d by Zeremariam Fre: Khor Baraka - a key resoorce in Bastem Sudan and
Eritrea. ' -

Fart 3e by Misael Kakwe: The role of dambos in agricultural development in
Zambia.

Part 31 by Ian Scoones and Ben Cousing: Key resources for agriculture and
nrazing: the struggle for control over dambo resources in Zimbabwe.

These are available from the ﬂajlfmuﬁ Frogramme, HED ar the following
prices: Part 1 £4.00, Parr 2 £3.00, Parts Ja-f £1.50. A Ifwited numbar are
avatiable free of charge to applicanis from the South,
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