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INDIGENOUS SOIL AND WATER
 
CONSERVATION IN AFRICA
 

Introduction 

Nlanv part; of Africa are experiencing annual population growth rates betmcen 2 and 4 

deuradalion of the natural rSOuLCe base, recurrent droughts and a gro\wing dependence on food 

aid asi'\ll as the import ofcreals to co er tod dLicits. l)uhint! the last tO dcades increasing 
financial outlas I'lr auricultural research in Africa ha' c neither produced significalt break
throtlhs nor led to agriCultural t'..\th il toti. 198'8). 

SinLo the I2',,. ticronM.'r- reports, hak'. .\arned a;.inM111t dis.,astrous effe of inl.'reasluJI I'cts 
erosion. land degradanti. desertification. filimq1iIII.CIaC11ent otf natural rC-olrCCs duC to0 inICasinti 

demographic pressure, and as a rcsiult soil con.'.\ ati ntcrued at the end ofl the 193(u, as a, 

CeMral cOutern il l ast .'rlca (..\ndcr.sOtn. 19-N- ). In man' A licall countrlcs co',tdcrah:le ellorts 

ha' c o soiloI I ItI %'atIcr efsIIrc s. Yet tl-ostheen made durinwe anld sinc ccoCnial IIttIItcso CollI*\sC 

soil and '.\ ater cons-cr. atio' protcls itl suh-Sah.lr Afr',la ha. e lild A\ mnajor aruitelit i-sthat 

.' halt h ", benC ll st-tlctd - f ten aIit I I I C\pCI I'C - Ias s".,d1t) IhllbeeII i lII tIIdl 1 , h'.tie 

"'nfclicaries. Where adequate ititnattec is iackine. onsCr\ ioi \\ok,,, quickl\ dilapidlate 

and aCcelcrate ,rosion instead Mt ruct it 

The niost important rce.iimi tr these filures itt .\frican )oil and \at.r Co ,crti' attlt ) 

tu}CILIdC a dotminant top-do', niapproach. the u.ek ottchniqL- ,,.hch arc compllicated to design and 

,.\pcn.e. both in terns Of'" labour 'and cit.!al. to Maintain and th.rC.'ibrc are tlot replicalel.hv 

lariers. a neglect of' I'anner tratnitg. a hcii\. reliantce oin tachiter' lor thle coiNtrction oI 

conscr atiot works and an indtiscriminate u,: of' lood-for-'%%ork. Rather than imlpo ing soil and 

''. ater consm.atioi straicsmC,. \we t1iu1s! rcl% more ol idli (" Ct hl it "Is:,,cnou, .'iq 

altl.>tuuh 11ayV indieleIs,.,. fiIle sN stemsIn tile r1ciota'llreit tinde(icr pe"'ur orill)\% 'ccle 

are disinteratinu into e. irontental ahusc. tile'. arC ustall,, 2rotidh.d in the tcc,:s,,ar, 

detailed kno.,, ledge of the local n'. iminetnt. thus the' fhrm the inttot talh h,is lot tihe 

de',..hlopmtnt of a w\orkahle soil and '\atcr conser.atiton strategy I'r the Il.trur" (Reil .et al, 

I986a ). 

[iartlv as a reaction to the disappointing results of" integratcd rur.l devchloptent programmes 

I RDPD.s) with their strong emphasis on 'transfer oltechinohIov". theI 9X(.s ha'. c seen' a rowMin 2 

a\%areness of the importance ofl indi,'.nots ot\ ironn cntal knowledue (Richards. 1W5 ). ltrier 

first models (Chanbers. 193: (l-ainbers et al. 190). tanner lmrticipatotY research (l-arringtolo 

and Martin. 1988) and Rapid Rural Appraisal I .( 'racken ct al. I ,XX ). l ese all dra.. attenlion 

to the cn\vironmental knowledge. ,:apacitics. skill-, and priorities ruru: ,eople. As part o lthis 

trend, the a,.areness ofthe importance of'inligenn i SW( tcchi iqu:cs has aINtl increased. But 111 

increase in the awarencs , of its importance does not necessarily Impl. a cor-cspdtiild it iCrS 

in our knowledue of indiuenous SW(. 
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Tile objective of this paper is to assess our current knowledge of indigenous SW(' in Africa and 
to identity, research needs and policy reqlirements in the field of African indigenous SWC. Three 
major issues are explored in the main text. 

The first demonstrates that despite a grow in, awareness of im inlFortancc. African indigeno0us 
SWC continues to be neglected. The second analyses present trends in indigenous SW(. .,%re 
indigenous techniques increasinglv abandoned and it so, wh.? Can \wc identit\ cases here 
indigenous SWC techniques continue to be maintained ar.d even expanded? Tlhe third briefly 
examines the effect of'project inicrxentions. Some examples will be gixen of proJect inter\ entions 
damaging indigenous SW( and of othcrs impro%ing the cfficiency of indigenous SW( tech
niques. The annex contains detaiIs and diagrams ofindigenous SW(_" from Cameroon. Morocco. 
Somalia. Sudan and Tunisia. 

The Neglect of Indigenous SWC 

The 57 references listed at tile end of lhis paper wouhl seem to indicate a \ealth of know!edye 
of and a lively interest in indigenous, SWC ,vteit, Ilo',k e.er, our Current knM ledge otff.\lriL.an 
mdigCenous SWC is limited and often outdated. Indilgenoul SW(" ICChniques cont!inue to be 

neglected by African and expatriate rescarchers,. and hx SW( specialists is x eli as go%.crninen 
staff. The lbllov, ing c'antplcs clearl, illus rate this point. 

I. Sone detailed decriptions and analySe, 0t indgIcI,,. S\\(S sx,, stelscan he found in various 
documents. Lud ig (1,968) studied indigenous SW(" technhitIes on I kara island ( Tan/ania). bit 
no other study seems to have been made since then. French researchers studied indiCenous SW( 
in the Mandara mountains ot North Cameroon (I lallaire, I L)7 1: Boulet. 1975; 3oitrais. 1973). but 
this research has essentiall been carried out in i 965 or 1906 and detailed 1o0lio,, -up studies are 
lacking. Nettin', study of the Kofvar ott the Jo, Plateau (Nigeria) done iII tie first half of tie 
I 96J's is tile onl, ,tudy I kno. \%hich ha behen t'l lo,, ed up w%ith a detailed stud in the first halt 
of the 19t0-s (Neting. 1968: Netting ci al. 19X9), 

2. Se\ eral indigenrb, SW( techniques ha\ e not beLn studied at all. For example, no research has 
been done on traditional stone lines in the Ader Doutchi Maggia in the Tahoua Department of 
Niger. No publications can be found about pitting sy.stems in the Djenn - Sofara region in Mall. 
Indigenous water harvesting systems in tie Central raneelands of Somalia hax e only recently 
been "discovered" tWritchley et al. in press). Traditional terracing in the Riftmountains in North 
Morocco has not been the object of serioums research. There are dozens of similar examples. 

3. Traditional stone lines in the Ader Doutchi Maggia. Niger. cat b,: observed by anyone driving 
on the main road from Konni to Tahoua. Important SWC projects hae been implemented in this 
region since the beginning of the 1960's. Scores of'SW( experts have visited tile area. but their 
reports contain no remarks about traditional stone lines. \ French researcher, who did a mo,,t 
interesting six year study in the Maggia valley on the impact of different SWC techniques on 
runoff, soil loss and yields remarked that one e-thze reasons fbr selecting the village of Allokoto 
for the implantation ofa research station was tile fict that the villagers already had some notion 
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of land rehabilitation as they had constructed contour stone binds themselves .."de tfion assez 
sommaire bien str" (f)elw;ulle, 1973). Although DeiwaullIe characterised the traditional stone 
bunds as rudimentary, lie rccognised that they could be a starting point fr future land rehabili
tation. Yet they were not studied. 

4. Geographers and anthropologists have made numerous studies of'the Dogon in lali and these 
indicate that the Dogon have developed intricate systems to conserve rainfall. They even 
transport soils to bare rock in order to create new fields to cultivate rice cr onions ((allais and 
Sidikou.. 1978: Krings. 1988). I)espite a recent reconnaissance surx ey and briefanalysis of' arious 
techniques (Kassogue and Ponsioen. I1990), a detail.d analysis of the range of techniyics 
employed by the Dogon is still lacking. 

5. Staff of the Planning l)epartment of the Ministry of Agriculture of the Cape Verde recently 
produced a challenging document for a major (ILSS Club du Sahel conference on decentralized 
management of natural resources in the S ihel (at Seou. Mali. in May 1989 , :\ccording to this 
document. '1he topography, the rainfall characteristics and population pressure. combined with 
the fact that the population shows a lack of awareness of' the problem. has created an erosion 
process on the islands- (MIDRP Gi lP. 198'9). No mention wvhatsoexer is made in this (cLlent 
of extensive bench terracingie on tile island of Santo Antao. 

6. Ileusch (1985) estimates that in Tunisia. Algeria and Morocco traditional irrigatioi terraces 
cover about 2 million hectares. But at the same time lie ackno%\ledges that cosi-nenefit data for 
traditional irrigation terraces are not axailablv. 

An Analysis of Indigenous SWC 

Ethno-engineering 

African cultivators apply a wide range of techniques, such as crop rotation, crop mixtures, the 
application of manure. the protection of nitrogen-fixing trees, terrace building. pitting systems. 
drainage ditches, small dams in valley floors, and so on to conserve soil and water and to pre ent 
soil degradation. I do not in this paper deal with relevant a,ronomic and agroforestry practices. 
although these art' often used in combination vith mechanical SkVC. Today agrononlic and 
agroforestry practices are reeiving increasing attention. F-;r example, the International Council 
for Research in Agroforestri (I(RAF) has worked on an Agrolrestrv Systems Inventory (Nair. 
1989) and Young (1989) has summarised tie state of knowledge in tile field of agro brestrN and 
soil conservation. Yet inadequate attention has been given in the last 25-30 years to African 
indigenous conservation works, and therefbre I will concentrate in this paper in particular on what 
Jodha 1990) has coined ethe-engineering, which compises "'such practices as terracing 
mountain slopes, harnessing the runoff and devcloping small drainage systcnes". 

Ethno-engineering practices are applied by African cultivators under widely varying climatic 
conditions. Generally speaking, water harvesting techniques are tsed in regions with 100 mm to 
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about 700 nll rainfall. In the conte\t of this papcr. %titc har\cslinu can b. dcfincd as the 
collection and concentration of runoff for ilcrc,Ld and loic rcliablc plant ploduclon (Jell. c' 

al, 1986). lhe tahia\ and /clours in Tunisia Iscc liic\) arc , _,ood evtlplc of llood\;ilcr 

larvesII iu within a strcambcd Ini a r.,-,2loll \\ 1 2 1I-20On111tli 1heilh' Al anid flil/,,An ,itItith ailnfll. 

ill Tuni~ia and the h'ral sSM il ihailt SLdali se aillIC\) iae c\liipl,, of \%:icr har\ i.'lil,! 

sVsIenms tiing I long slope in 101golW \,ilh 2t0i-4{011il ralililll 

In reelon, \%il l irii rainfall or inore. thc ciphiais ,ht IWIfrom itc hiar .:stiiiu, techiiiqui-,it 
in-siLu nmoiturc coticr' atnon. Ior c\implc, the I)oieon il \afI build small carth ridues arund a 

nutmber oftsorghim or illet plantslI hcc 20t-34k In Iid-,cs lii ,ic rccLaLnUlar or ;a cchi',c shape 

and in principle thie conlcr\ c c\ c. drop tof rfilil IMing \\ tlhl Inhcill lie use of in-sittiotttiic 

Collse\ alioll tcchntiquc', In allr . nih about 51 IMhillaitillcauises probfcii 11i \ Cars '\ ith hclVI 
a\crac or irrtcular rainfalll Mhcil tolai it11\ nol he cuoli to 1tlaranr.c Ji citop i l ' liert 

form dr\ p,:lls dhirli It' rajI ,,caol catlc croQp daia,,c In patticUlar ii rc.itols .. 1It aboul 50i

'll Ini ill hc \\ ci African Sahcl. tnc call ob,c a rIu l\ proccl inspircd lilt ioull inI-sit 

motturc cotilc i\ aliticchlitltC, to ,'Aatci liarC.eiIg iclhilIlize, 

\S so ll ts tlhc Mtitl.1 rainlfill aipplo:ch , t itli n o llrilt . ll t \\ ( 

of "tccp slopc. Itone: hunds oin lo'. SlhpcI And drAltlhlC selll, I'. fariltl ltds. MhcrC 

atcrlogingt i a ri,., ar irmore conliiti v of li,, calli be tll ili thc \litda 

h I tit ooilhlit tellaci-

Iq\.tplcs 


llountain ii Nurlh ( alltitero I ,Cc ainc\
 

All Itcr-,mlllie bul -Ilulil, diffcrc:ll dc,LripIloI f1 tilc rs \ o1 triadIllm a! .and iiiidcit di\'. 

stratec .',, I'M \\ ( ii tmi'SudatI-SciaIrCIIl i-Coti ttf . \ftAt hicaiucnificd fout stbareasi, 
v hcrc tradIttinl .traCicl, diffcr iRoosc. I I)t)llIhe Suith S idaliin arci \kitli niture aIai 
I tlInnimlitrainfll i, charaitcriscd b',%, hail I' called dran,,c tarnrnu. sti.:h a, Scllt,I faritci il 

Nirtlh I'.Or (1,l1 and SouthkL'c, I lurkI na Fit,0 clti'.I atilgin broa.d ridg,, lhbe \rtIbI Stidanialt 
/tnc \%1mh - t i ll rai ll Is cla acicrt cd h raliftcd fll i it i . tii a, lhe ',I lianka-(1(' lill 1 (11) In 

falrilcr,! f St iuli MalI \kh Ii build prltecmc lt' C1rh hiunds t Ite bithil t I ic hIl. biut It\ it caipttre 

all the rainfll. in thc ficld h uimi tiCd lidUC,. Il m lte saliclait iiica k.ili 4( t-'tii ililmSOPll 

rainilall ialrtic, practise rtiiu,'f filrit t. such ai thc \lusi mithe Yircni2a rci ii tif ltkitti I as'. 

\%oitt use ,tutui bttds. planllng pit. 1tiuilchin', etc I isl'. thcle cila lictr, II tile \otrf ,l'ai lltnh 

area (rai llll lc,,, thian 40) t I . . tiui nrllictlc \ alle\ t.rtliillti. \'.hi II \u ,llLtIe'lci lli'. li artlotle 

of %allc%floor,. hcre runoft frot thc sopcs, is cui0CCllralctl. 

More than 50 c\atnpfcs o)f pcrnancnt farillin 7 -rnsicl' \kilh soil co)nscr\ tig practiccs in th 
African irtpicst dra'.,,ii ft'in tile litcrature are pre,,cntcd ii [able I. It i,, the omil,, stcrnlativ 

in. entor, of farming %0 2') ottof 52 catiple, terracing%te ilwith soil coner. inc practices. Il 

and irrigition tarnitrg arc practiisd. [or the copilaniun ofthis table. I ud\. i hll uscd buooks and 

renorts pahlished hctmccn I 935 and ] 961I. Fhe rIaiPr vaiitC oftl is thal It earl'. 01,! 

that African udi2CnuiLS Sk,(" technique, arc not 111.\CcpltII: fh ilare applied 0'. cr largc pirts 

of the continent. A further of indit,2ou, s% '.\tC0ir1u 0lii18 example, [\,(t '-cutirneering 

practice, arc 41om n in Tahle 2. Again Tables, I and 2 together arc not c\hausit.c For c\anlple. 

in Mali terraci112 s stcnil can be fMind in the ionts Starhiecs arounid ,lliko aind ill lie fblaicC 

de [anihaoura (no information axailahlcI and in fthio'pia bench tcrracirl for chat l( "oui cdulh. 
is connmon (Thi mas. 19854). ri Zinbah', c. i,-calledIm tcrraccs, arc . idcprcad il retgiiris 

inhabited h% the aSh'lona (N,,amnapfcnc. 1)87). 
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Table 1: Permanent Farming Systems with Soil Conserving Practices inthe Africa 
Tropics 

Ethnic Group Country Average Population SWC Main crops 
rainfall density measures 
(mm) per sq. km 

a b c d 

Ma.inke Senegal 
X millet, rice, maizeGuinea 1.000 iC 

yams. banana. taro,Bauie Ivory Coast 	 1270 10-20 X 
1,000 10 X milletKita Mali 

10-50 X X X millet, yams bananaDogon Dahomey 800 
10-50 X millet, yams bananaBobo Dahorney 	 800 

X millet yams bananaGurensi Dahomey 	 800 10-50 
milet yams bananaNunuma Dahomey 	 800 30-50 X 

800 50-100 X millet, yarms bananaMamprusi Ghana 
230 X X Millet groLindritit yamsLosso Togoland 800-2.')0 

X X X X millet yams riceKabre Togoland 1.5,0 50-70 
X X millet. beansMandara Nigeria 800 

Kanuku, Kanuri, 
yams bananaChamba Nigeria 	 800 50-230 X millet 

800 50-700 X X miletBauchi, Berron Nigeria 
Nigeria 800-1,000 125-200 X X X millet groundnut.Sokoto Kano 

cassava
 

Batta. Mundang 
Mandjli, Bamum 
Dama Musga Cameroons 800-1.000 50-230 X millet yams banana 

X X X X millet yams e-.th peaBana. Adarnawa Cameroons 800-1 500 100-150 
Kuru Ban Sudan 1000-1.400 30-50 X millet 

Konso Ethiopia 1.000-1,200 200 X X X X millet cotton, maize 

Tigre Ethiopia 600-1 000 100-150 X X millet 

Kipsigi Kikuyu 
Nandi. Suk Keyu Kenya 1,400-1.800 50-150 x X X millet, maize, cassava 

Rundi Burundi 1.000-1.400 100-150 X X millet, banana yams 
banana millet, yamsRuanda RIanda 1000-1.400 150-200 X X X 

Kiga Uganda 800-1.500 50-100 X X millet, banana, beans 

Matengo Makonde fanzania 1.000-1,200 30-100 X X maize, millet, casava 

Kinga Tanzania 1.000-1,400 20-100 X maize. millet 

Sandawe lraquE. 
Fipa. Turu Gogo lanzans- 800-1.500 10-100 X millet ma!ze. beans 

Mbugu Shambala 
50-100 X X millet, maize beansPare. Meru. Teita Tanzania 1.500-2 000 

X X X X millet, cassava, liceWakara Tanzania 1.600 200 

= 
a = Terracing b Irrigation farming 	 c Manuring d = Stabling 

Abandonment of SNN(" Practices 

availahle Is that 
Dia.ra mlluliail 

lie O erall impr,,,,ii) ohtainc,' Irom repor i lt.\irican indu ni0 ', S'(' 

teChniqtlIC', arc lllcrca liul beingm ahandorcd. [raditional terraces in tie I).jhcl 

ini the laildIara
in \\cst Sudan arc 2raduall, abandoned (\liehc. I Ii;t r~l) iltiiiil icrr;aces 

iount~in-, arc in ,ornc plic,: not ade 1UatelI> llailltillied or Coimipletely abandoicd. ,which leads 

to. their colla.p,e (Riddell and ('amph il. IO)h,'I: traditionlal earth dam, I tabia') in South [unisia 

are in sonie c;,cs rio lhnger adcquately maintained or are abaridoned. whici dirili,. the terraced 
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Table 2: Additional examples of indigenous SWC techniques in Africa with prominent 
Country 

Burkina Faso 

(Central) 


Burkina Faso (South) 

Burkina Faso 

(Southwest) 


Burkina Faso 

(Southwest) 


Cameroon (North) 

Cape Verde 
(S. Antao Island) 

Mali (Djenne-Safara) 

Morocco (Anti-Atlas 

mountains) 


Niger (Ader Doutchi 

Maggia) 

Sierra Leone 

Somalia 
(Hiraan region) 

Sudan (East) 

Sudan (Djebel Marra) 

Tanzania (Uluguru 
mountains) 

Tchad (Ouddai) 

Tunisia (Medenine) 

Ethnic Rainfall 
group (mm) 

Mossi 400-'00 

Kassena 700-800 

Birifor 1000-1100 

Dagari 1000 

20 ethnic 800-1100 
groups 

400-1290 
(in uplands) 

Bambara/ 400 
Sourhai 
? 100-250 

Haussa 300-500 

Somali 150-300 

Hedwenda, 225-400 
Shukriyaetc. 

Fur 600-1000 

Luguru 1500 

250-650 

100-200 

Population 
density 
persons/km2 

80-100 


35 


35-80 

10-250 

>100 

20-30 

? 

? 

? 

20-37 (1976) 

100 

5-6 

15-25 

Indigenous SWC
 
Techniques
 

stone lines stone teraaces
 
planting pits (zay)
 

stone lines 

store bunds on slopes- network of 
eailh bands and drainage channels 
in lowlands 

contour stone bunds on slopes,
 
cdrainage channels
 

bench terraces (0, 5-3m. high) ston, 
bunds 

bench terraces (rainfed. irrigated), 
contour stone walls (murets), 
floodwater control dams, river bank 
protection walls (bardos) 

pitting systems 

terraces, stone banks and small
 
stone walls
 

stone lines, planting pits (tassa) 

sticks and stone bunding on fields 
and ingullies, drainage techniques 

earth bunds with upslope wingwalls
(caug) and earth bunds dividing plots 
of land into a grid (gawan) 

earth bunds (straight) with upslope 
wing-walls (teras), and water 
spreading techniques 

bench terraces 

ladder terraces 

various earth-bunding systems with 
upslope wingwalls, in drier regions
with catchment area (water 
harvesting) 
earth dams (tabias/jessours) within 

streambeds 
Tunisia (Sousse) 200-300 ? earth bunds (meskat system) 
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Lineering' practices 

Major crops 

sorghum, millet 

sorghum, millet 

sorghum 
millet 
maize 

sorghum 
mil'et 

peanuts 

sugar cane 
maize 
sweet potatoes 
pigeon peas 

sorghum, millet, 

barley 

sorghum 
millet 

sorghum 
cowpeaso.freapL 

sorghum 

millet/sorghum 

beans 

olive trees 

Publications 

Savonnet (1958) 
Reij (1983) 

? 

Savonnet (1976) 

Pradeau (1975) 

Boulet (1975) 

Boutrais (1987) 

Riddell and Campbell (1986) 


Haagsmn (1990) 

Kloosterbxer and Eppink 

(1989) 

Ayers (1989) 

Kutscn (1982) 

Reij, Martin (1986, 1990) 

Millington (19,34) 

Critchley, et al (1990) 

Critchley, et al (1990) 
Randall (1963) 
Ibrahim (1988) 

Miehe (1986) 

Temple (1972) 

Sommerhalter (1986) 

Cel Amami (1983) 

wadi system (Bonvallot, 1986). The reasons 

for abandonment encompass political stabil
ity, population density, effiiency and market 

forces. 

Many mountainous regions in Africa, such as 
the Djebel Marra in Sudan, th,. Mandara 
mountains in ('ameroon. the Plateal Dogon in 

Mali. the J s Plateau in Nigeria and the Kaby 
region in Togo, have Ld a refuge function in 
the pre-colonial era. Popullation groups s,.k

ing refuge in niountainous regi,)ns often hd to 
survive on limited land re.,ources and there
tbie had to introduce intensi\e land manage
ment practices. In these cases steep slopes 

have been terraced. Increased political stabil
ity and pacification during and after the colo

nial period made it no longer dangerous for 
people to mo',e downhil into the plains. 

In some ca. cs uovernncnts, during the colo

nial period as well as after independence. 
made deliberate effo'rts to draw people out of' 
mountain regions with a high population den

sity in order to settle them inareas with a low 
popula'ion density and a higher potential for 
agricultural production. Additional arguments 
were that they could be better controlled by the 
administration and provided with essential 
services. The (Jerman colonial government in 
Togo. for exanph. forced tile Kabyc to work

'reth aytowk 
in South logo. The IFrench colonial govern
ment continued this policy and tbrccd the 
Kabv to settle in Central Togo (Sauvaget, 
1981). The efforts of the German and French 

colonial governments in Cameroon to move 
the people out of the mountains were not very 

successful (Campbell and Riddell, 1984). 
I lowever, spontaneous migration to cities and 
to more productive areas both within and beyond 
the Mandara mountains is now an important 
demographic variable. 

Planned and spontaneous migration from the 
mountain regions to the lowlands may have a 

negative environmental impact on both the 
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IllillIMIlt tIIICV Iti)LI. Ilii i il :C ti ~ io .ii',lred :)nd~h rC(IIiirCIiinIICI i ~ he fleriik.I 

I1d~a-C n~l~ iLujl hC kctIIIIciL l1CiJL!.It-JI\ E 5)A tlt. tcra.iLp,'0ctiCcN 01ti1 HI tIt. 19 J lc FINK 

All C\WILIdSti lli :1'!Jdiii ld' Cit 11C2,111',- itl at c Ii Ilelt: 11 I 11ililk. thIC t~ 


IKah.c ittarttI atiijttci 1vlI'elikkttf\Candol llit'Lc iI I k~kccl heni .,,tc III area,
ntat2Ci~ Irhc\ 

Of I'M ji1) !)111It'll tI.JI~It\1 .'Itld & l 0hb. 1M \1CLcLt1llt ( Sim Iu . I ;.I Ilie "drilte[Il\ iiia an I 
priice, ilc(;I, Ii it t I a IIIk:I ('InIIII ItItI et. I') ( ~np II ILItd ddel. I '"4 . 1i01(i1121i theC 

mhutlui uCiI~ie dliekv tltk: phii~ila\ i c~ e\euI' I2iti l, .11(jinCO. 1,i 1 

L\(LlIIt I f titlhcId\,i:I. klki2CI 1 il lP, (tt ,ni lineACI l IjhiCI~Iit Ii11iiil \tai1.\ popi.It l d 11k h 

no~tIllttC 11:A C ,C etticie Jil I . A lt iistItilii 1C di ltJIC t eni tpe iI it iin 

ICh 12 \,IIcNu t It I D 1tit. Ie lie;\61r D, il~ I~lJ-LI. .tJ III II'l-In tI eeIttl -1 kI " I It I iIlteIIl, 

pniiiiiiL:i\'lbelt Ifi I ii: l a- t i' it fill ie th Ili n lit III itti:C .ICililt th i t hetlt 

e ther l it 'k..e i'tri atc1 li ra Un" i l Ci f Icb ll -I ! it hites ItheII \ 1 Ai uilri1 A(1111,111Ult d tiiiit, 

sitc 1121C IIIr cacetre \IIIlie!A iii he dH \ItltJL t1ald lia\ ek11 [lr i\ 11,Itliiiia ied I(terrace wuik 

andv ha nI I tIrI I I k k t Mean %\ hen. n ts I t 1InueaI\kr ieIre are man inst lidtjueII ci )p( )elrI i tutt1 
1101 Wk l ilIe ntn. Itdtettsteitpe.aaiund~iimanandat ~ale. 
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1. Stone lines in the Ader Doutchi Maggia (Niger) 

presence of major Fertile valleys and large barren plateaus. 
Rainfall in the area varies from 250 - 450 mm. Stone lines (I taussa term: ganhiri)have been laid 
out mainly by the people living on the plateaus to conserve water and trap windblown sand. They 
are often laid out in straight lines (grid pattern), but in sone cases cf~lnrs are made to follow a 

contour line. It is not possible to estimate how many hectares have been treated with gandari as 
they are dispersed over a large area The size of the fields treated varies from a few hectares to 
several hundreds of hectares - for example on the Plateau Wandali not far from Koura Abdou in 
the Badeguichtri valley. 

This region is charicterised by tile 

The ganihiriseem to be used mainly for the rehabilitation of barren degraded lands with a hard 
impenetrable crust (Ilaussa tern: lizko). These lakos have sandy-clayc soils. Once laid out. 
farmers wvai: till the hanmattan has deposited sufficient sand to permit cultivation. They usually 
;iave to wvait 5 or 0 years before the land treated with anhri can be cultivated. 

Although numerous fields have been abandoned, elsewhere stone lines continue to bk, maintained 

and fields can be found where stone lines have recently been laid out. All construction isdone by 
indi\ idual farmers on a voluntary basis without any project support. Farmers coxer part of'the soil 
with millet stalks or some manure, which, according to them, ilelps trap sand. 

In 19X farmers in this region suddenly started making planting pits (a.NsUto to rehabilitate 
degraded land. It isnot vet clear where they Lot the idea from. Sonic say it is a re ival of 
indigenous techniques, but according to others, I laussa migrants frotm Niger who travelled on the 

Jos Plateau ii,Nigeri, picked up the idea there. An International Fund fr Agricultural 
Development (IFAD)-funtled SWC project is now assisting these farmers with technical advice 
(on increasing dimensions of the pits and using organic matter) and although applicd now on a 
small-scale, I expect a rapid adoption of this technique by the farmers in this region. 

2. Planting fits in the Diennt - Sofara r._on (Malli' 

According to Avers (I 9X9). 12",, of the farmers she iitcrviewed practised pitting to retain more 
water. Forty-four per cent ofthe farmers practising pitting had introduced them since 1985.Some 
farmers mentioned that they had observed the technique in other villages in the region, but others 
claimed that pitting was an ancient technique which had been superseded by the plough. 
Increasing problemns ofcrsting and compaction apparently are a reason lor farmers to revive 

pitting. There arc some indications that pitting of crusted barren land is increasing rapidly 
(observations of (ARE project manager). 

3. Terracing in the Rif mountains (Morocco) 

No systematic study has bccn made of traditional terraces in the Rif mountains of Morocco, but 
field observations indicate that farmers continue to maintain and expand their traditional 
terraces'3 '. In some areas expansion of the terraces is related to the cultivation of kif(hasj). 
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4.Traditional small scale water harvesting in the lliraan revi!omln 

Traditional small scalh water harvesting systenms tor crop production are common over an 
extensive par of lliraan Region Inthe Central Rangelands of Somalha. It has heen estimated that 
up to half of the families within the region practice some water harxesting (Caaif and gawan 
systems: seL.annex). Fit iers continue to maintain the stnctures and examples have been found 
where farmers experim-mt with the techniques (Critchley et al, 1991 I. 

5. Traditional teras culti ation in tile p Sudalj_atrniains 

Teras cultivaition is a traditional fonn of ,Later liarN esting used extensively in the clay plains of 
F7istern Sudan (see annex ).The N,ord tcrv itself relrs to the earthern bund hich surrounds three 
sides of each culi.ated plot. and inlptnd>s runoff from the plains. While some traditional areas 
ofcrus cuItiation have been replaced b' irrigation schemes, others are becoillng mechanisCd 
and apparcnzly may even have expanded in area (Critchley et al. 1991 

An Emerging Interest 

African indigenous SWC has long been ignored by researchers and developers. It isstriking that 
interest in indigelols resource Inanagellent VIL111s Isintcreasing sinlthallMoUNl, in Latin 
Anerica 4', ' It is *hereforc not a coincidence that the first resolution of theAsia, and in Africa. 
6th International Soil Conscration Conference (Addis Abeba, [thiopia and Nairobi. Kenya: No
xember 6 - IS,I0)58).ISabout learninw fron traditional techniques from small-scl farmers. It 
states that: 

- Ir recognisineg the inmense wealth of traditional knox%%-ho., especially iii agricultural 
,ystems,. w,,e or failire in the handlingshould learn from the principles behind their Success 

ot soil and %,ater nianagementt.
 

-,
- In particular. it is ncccs,,a to integrate the succcssuIl and pronising principles into modern 
research and dcx. Clopnicnt efiorts in meeting challenges of' the present aind fu1ture land use. 

- Such integral ion will require that present da, sectorial institutions vork togeLther in order to 
exploit this traditional potential since it is almot invariably of a multidisciplitar, nature. 

Slowl' but surely. acertain conSCItSus iscmerti:/g that ldIgenmt ,,s be usedSW(" technLIues could 
have a role to play. his trend reflects a feeling oftdisappointmcnt with or ex en despair about the 
failure to narrow tilegap between food nced.s and lIbod production in Africa and the inability to 
create conditions for sustainable rural dcxelopment. Although I flillysupport the ,ies that 
indigenous SWC has a role to play. sotne caution i,required First ofall x%e should avoid dei Iving 
indigenous SWC techniques as they are in mniany istances ito longer sufficiently cficient. A 
marriage between indigenous and modern techniquIes na%be required to increase the technical 
efficiency (coping with degradation) as well as the returns to labour (higher incomes). Secondly. 
indigenous techniques have been developed in a particular socio-econonic context, but labour 
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migration and market forces have profoundly changed that LoMte "'.Thirdly. as indigenous 
SWC techniques are location specific, a question to be researched is uridLr \%hat cotditions can 
tile\-be trans'crLd to other regions? Finallv. at present we know too Ilde about tl.current state 
ot most indiienous SWC in Africa. and as a result it is difficult Itdesign project inter'entions 
taking indigenous SWC techniques a,a starting point. 

The Role of Project Interventions 

As indigenLous SWC tcChnliquesC hux C been nCgl.'ctCd b\ researchers, a iiajor risk is that 
inter-ventions are proposed v,hich are iSu tffICctlv rooted in tile prioritiLs and perceptions ot local 
populat~ons. What doe' know about the present -,tatc ol terracingL arid other techniques illNorth
Africa? Despite ,tudie, b\ Kutsch IIO2 . lon, allot (I 9 O). lI . maiii .. l)epois (1)56) 

and other,,. the an\'or it,,,er\ little \nother risk is thaZt techniques. MhInch arc successful ill 
specific region; \ ill he traisfrred it)other regions without adeqLate testing or adapti\ .iesearch. 
Athough o1nl\ tckw cases can be found ot dcliberatc intcr' cltions in AI ilduiCnoLs S\V(Icanl . 
sone examples v,,ill nkm he go en olproject inter\C.'ttis \k ith dtaliaginig and positive ellects 

Project Interventions Damaging Indigenous SWC 

In South Tunisia cul\ator,, nude lateral ,pill\\Ay,,in the earth dais constructed across %iall,, 
floors. About 50 \,car, ago. go\ emincnt ser\ ices started replacing lateral spill ays h\ a central 
spillwa%. ()ne of the major incolnleicuices per.L i\ Cd b\ the 11c!,a/. IpCoplC is thariotiil tie 
central spillw av is usiallV built long and I0%\ and thereftore reduces Jie capactl to retail ater. 
The iajor kkeakricss the, percei' e is that the central spill%'a\ i-static. The height ol'the spillwka\ 
can onl, he rai-ed prigr.'si\ cl\ II proporioniii to the ralte of,sedimentation iof the ](,N,,t'w (sce 
aline', .:A" soon as icentral spill\ ay ha, beentiIInpo-.d. the irimer feels less ctIcCrieCd abltil eth 

It'S 0m)1 I Bon' allot. IO)(I 

In the 'tQUun ilntains fI iotditlI'IIlia. ladder or step terraces are the \ idc. CtilploCd ani(] 

generall\ accepted ,)il colnscr\ aitllt nitethld oiltilecstern s:(chof the ollt.tains ( I cinIple. 
1972). But iii I the I 'liiru ILand I 'sagc Scheme introduced couipuhnr benci terracing ill 
,ha-as,0firnis ofltediuit gradicnts, ,ith aff'ortalitio filcepcr slopes.. i\ olk ing their clostre 

tl cultivatlliO of annual crops 0-leniph'. 1I92. quLntinig Duff. I9 10) Basically large bench terraces 
' erc superimposed i Indigetimus lidder terraces. lhe LILiuru Land I'sage schene was 

abandoned in 1955 a her seriotus r Its 

Project Interventions Improving Indigenous S\\C 

used t,employ xarious icchi 

soil and walcr (Rci. I1983). One of"thosC techniqeics \%as the cotinstructioni of stone lilies. The 

efficiency ofthese stone lines in retaining soil atid w'atcr w%ia,quite limited as contour lilies \%ere 

not respected. and gaps %crc left bctwccni stones. The Prmijct Agro-Forestiier ( ):\F) in the Yat'ica 
region introduced contour stone hunding in the beginning of the I O),Os. Contour sion buriding is 

On the Central Plateau in Bturkina Faso. the lo,,, iqtcis to corisere 
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essciitiaI', all ilnlpr('\ ciiint of' C\ISlIIII'2 sloiic line,, 'I hilaiids kit' triners la\ 12beenI (rinnd Ii 

iioIng Amtuple stir%c\ L1i)ini hinscd oii \%aicr inbc lco. eis to Lltcriic LIonI(Ill linies And in basic 

rnides of consituclion I lie anniial r'ilv of anlplcineiiial 14,1incrlcascit tr'n I 'i luia ill I'(2-X" to 
somec 5A001 ha in 19 AS ( Roni I YS. ( oini ctone huii'arccoiistncicd onl MilI atd fiels. 

impenetrable crust. Jan1 2rs spioitalcotisl% itiodlti1cel (or r'CIii'I cli LIInIn 1il. :,/I. Ill [iL 

heg.inriine olthc I QNis. lic\ s\ sto.niatcall\ L't)IIiinc contonr "(()iic bhliLL and :at to rchiabolilitac 
dlceraJCdl Noils. ieildl iiicrca:scs areV snhsialilial., Fanncrlo estiiac thlat %Loids on alicadc culi\ atcd 
11124.1 iciid51 %o'it hthin 40",. I1n%C,1s iiijj njinI\ r'C1nlr raifihl %.aids(0 .000J(-l1 AM) kp hat 
01t t~chliliaicd held, arc no[l ecccjtioiil 

it: i lI (1 %IartIlic .\A I l'rl12iii Iit \\ c~l ot i11L! \lt'riIt rii k .tC i i 1 ai iit ittle sktitle o:I ori ito 

Iittotial sl1 iit'ii ll o %la2i it) ")lI % c\ I plloLni tllc\ IaCCLl i )~ Mlen I*lii4.\% Ll55s I)p-iii)iL~C 

soils (if a rlck" sur1Iace and 11) IihCic I Lcc 1Ccd c15 nrl\ t Xk hcr ftfriok%LC\ 12jle 

se212tii Ia cmC l s\\ qVi i\A\ h,\ Iiidli1 I lDICY!/ I 99Cl LY0iltii %ani Klmikcv. I.
 

The Need for Research on Indigenous SWC in Africa 

ITi nrcnt kiio\\ lcd-,c of iiIndl~lltis In \ICA IIIILIiltL( 1,nan\S\\I tCclIlnLiics LaIs C\tIILIICI 1nd 

OfIl lise sinldics arc nIloiclitt Ii %Cai' 011.1.1~l(1ill, ilJS0ii %\\L nlotllkliI\.t hiim tL1JH11lIuL 

.Irc 'u2ith4Iiall ' aliaildoilll %% cliliile ii' )c nilainitimcd. ;unl ciid~cll \Iin\ reporltsoI liciiLlic\ 

(11n1 n1i01110n 111C ofsiikldiklo iILjIle. bill kitc tolack of icscaicli cainnot pro~ id 
,i1i%dctal.'LIniiolrii'al lii. \I~111 1 lls 5~ ICILiItII 11i1%C iilh hCeii stlicd 11 All. IL,I%l1112 

\Iorc: res~arl1i ,In ii4.icilit \ CI LItIlL is CeSseIliaIII, 101' hk I ( 10 caslils First. iUllii\ 

tilei sslu ptilllii . c hcL hc~i\c 14l ;1Iii lLcllIns1 's\\ ( C LI h t:14liSI .1 d stii IIIZ-i1 ilill hit1 IIL\L 

proginilins. SCLOHiLI. '%AIL' ioiti \%IIIlI .1 o III\L 12 c ln tliln \ii ii r~a12il an2~iitd 
iiloililns to loko, 'lud 'Iind in AI CAi I IlL* C IICL C~llIILL'tiC Nk:*it l Iii IIC /IIiiLsti LICIMIIlii 

ilIII/I1 1li: lilic o t Litlilitil floodt\ti tirlii ILLo Itiids \1 IhL lL Ht: ifeL l lellicit 

dl t~iileaI'laos ill rl a!(insdil iininIhCIs kit settlCIs n-Ill (IlL2 iIloiitl, andJ Ill 

cornkiaiuit %o,l L ;Iililol CiLilid illi2Cillis 1s\ frt5LJItitile% iiinrtl ii iLi LI4.LIII It: ol I.ilc 

nuke a iiiiflc s;iiilkLtil~ he t, W&ttir IUti12i lILIMCI LI LtiiLk StIilile \t (ie 1t1iit: it LLIIliL he 

uscil lt illitile. MI Ii L poihii1. '.11.11 tintl, Ill LIlise Liiisllilil nhiii 111Ch 1 
eilliec 

users.The ohjccti~'otskiL-l trials cwld tic to ilipns lo% te1Cnia LI IKL CuL ofi iiidiiiciiiis SW( 
tcclminLnes. Another oh~cctisc colid hecto test ICLhluliLjtics L Inch ar-C silL~CsSInf Ii situillar 
conditions. A 12Iooid. hill ric. eaI1plc ot' tills t\ PC ot' adaptl%12 CsCar-ci canl he hlind Ii IKinli 
Dis.trict. Kenyai. Iradi tioi pittinit. practices ofi lic K~dinat on tinc Jos llcaii. Ni12cruiu. and [tie 
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Matengo of sou'hwest Tanzania are used as a source ofinspiration for the development of modern 

variants of pitting to assist in the rehabilitation and revegcetation of eroded grasslands (Jones Ct all. 

Some r:zIcli on indigtenous SWC svstnis has recently been or will soon be initiated in Sudan 
on teras in the Kassahi region, in Niger on traditional stone lines and planting pits (Ills s), In MNali 

on planting pits in the Djenno - Sofaira region and in Morocco on traditional terracing in the R if 

mountains. It is hoped that these first research et fiOrts signal the beginn ing of , hat %%ill e\ olve into 

a new paradigm in Africant de lopment research. 

Policy Requirements 

Even itf duc to increased research efforts, tor knox, ledee of indigenous SWC will ha\ e increased 

substantiall, %.ith in a, t;%, years. the pract cal use of this knowledge may still he hampered by a 

nunber otinstilutional constraints. L-No important institutional constraints arc tile inappropriate

nfs IpresentI prolect desIgll and the thndcnc. of\ gox rnaent d donorL it 'ercie)I toe20 fifr IfICK 

and tan-ible rcUlts. 

If, e v, ant to gi e indiigenous SW( and other formif !oc-'. en,, iron mental knox, lede a real 

chance. then consentional project desingn should be throughl1 changed 

Man, donor izenciei field a nullhr of misions tir proectC Identification. ptcparatioi a.nd 

appraial. These 1i,,,ioris often take 3-4 xxcek, iII the field foltIoxcd b%a similar period for report 

kkr;t ig at ?':adLlter,. the. m\ ole scx eral consultants and gap, (It sc eral month, het xciach 

mission arc common This dehiEn Inadeluate. Pr ect Ildentificationii 1i'sslonsf cldch'aLill Iihl 

to spend half their time in the field talking to pillic adilnlstrators. -,taff of %ariols nMnistries 

aericuhtu.rc, en, rnmnt and to Sonic reprcscnutatxc,, of the targct group- fteIlcl'. illage elite. 

The rest ot the tintc ,, ,pent in the c.apitl1 on daita collction .CensLIS dita, price dtal. Ctc.) and onl 

discussni, x%.ihl inistrics and donor agwetici Ilhis t\ pe of idI.i-cation mlsion Is usullk not 

In the position to Identi,- Lind anal-.e local perpltions.priori tis and eni\ iroicnieita knoo. ledge. 

.'ssUi 1C t het\%cn what ha,, heei idenzified and %%hat rias hcn apprai,,cd. it isoml cbnnUitx 

importani ihio identification mis,,ions c:t it right. Ihcreforc the Lmlphasis dUring de'ign should 

shill l-im appraisal to idcntIfication .. \ slutut i, It fiCld small identification mission, (2 or 3 
' ii11ulta. lll isttad of'6(or 1.x ho kno. 'he recion , cll aitd arc prepared to stay 3 notlith- in the 

field. 

The second constraint is that goernments, donor agencies and the press %%antq u ick and 

tangible results. 

The ca.,iest %%av it) achiexc this is to use ample I'Ood-tr-%kork supplies and or to rely on the use 

ofheax., machinery for earth moving or transport of stone. No consideration is given to whether 

activities can he sustained In the pist-projcct phase or whcther they can be applied by the land 
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users without or with a minimum of external support. Indigenous SW(Atechliques arc not well 
known and require some research. Fxpertments should he deSigne.d to improve their technical 
efficiency, and se\ eral techMiquC, Should be tested It \ illL.'e lecl Md C\ alated by technicMns 
and villagers. It may take 3 - 5 years hbefore the best and most acCCplahie tchInical package is 
identiftied, hence aneibhle results can rarel, be ohiaiicd helorc 5-I0 vCars, hi: ClapsCd. It is 
essential that donor ag-encies and governments accept these tinc tramcs for pio.lcts. 

Notes 

I.This paper is a re%i,,cd crsion of a paper writtcn for a workshop on "Conrvation in Africa: 
indigenous know, ledge and government stratecgies hcld in Ilarare ([)ecember 2 -7. 199O). The 
rFpcr %a, Commllilioned h\ tlle A.rican Social Science Research Council Proict ,in Alrican 
..\gricUltiure . Without thc suppor troll different colleguecs. thi, paper cOUld not ha%c been 
w.rittcn in the lhor o or -red/aal did hack'round r-archon arious 
e\iitple, olifditgcnous S \V( tcClqIuC, Stcphcn Turner stimtlulatcd ieat a tune ,hen I ri:kcd 

" to "drown ill hothir \work. .\]i' an d. \Al collected tLtInUClitill and plducCd with I[red 
/aal a bihliograph. \\ ill ( ritchlc., " shared itcrest Il iitt2ltcinotis SW( 11,, beef a cons.ider
ah linccntltl c I lo,1c o , thc ath0r. r i ,rponsihle tor oisions o" errors.o t ilrpicialllt 

2.1 inter,cCed some oM pe ple in the llage of Yada in Septenber 1989. lhe% inrcntilonco 
" itlhont a trace of hIesitatilln that li pilitu fbenstm had introduced h%their atce.,tors and 
not b%estenitit agets,. 

3.()hscr',ation durinei short ficld trip in June 199.O 

4( irovin. interest il tratolnal a2ricultiral resource management iil [alin Anrica is illustrated 
b %%ilkcn I lt) "!hand lrt ,d-.r ( 11),s9) 

51 1ie 1 9)l a w,,rkshop w.+asheld at I('RIS.\T. lderahad, ahtt traditional S\V(" techniques
 
in India Iaritcr. the Asian 
 soil'tOnscrtttn( \.lwtrk orgaii,,.d awttrkshop tn "Indicmt,us 
('lon-cr atitin Iarnitnl e l . I lil Papia \o. ( inliCa ()ece.. i I t)t,)). 

(.A participant ill the %%orkshttptti (on,er"atlior ii .. ri'a: indiwe:ts, knowi;edge and govcrn
mettl strateCi', remarked "I ,,on adapt or cinthine t.chniqIC, .ihoutarl undcrstandin olthe 
social s,. titis i ,hch tihe crerce ,tou runt the risk tt uitdernininu social ,tructures ,. hich 
help ito sutain the operation tindieetttttm. ichtitlog%. We are not jt talkiqi about tCchnlqulC: 
we are looking at part ot social. cuitiral and mtie!lcciual systctti.-a which interacts w ith otlcr 
parts." 

7. The Centre tor [)e clopment (t(operation S-rice, and the I)Drlands Programnteio Ill-.) have 
recently ftrnnilated ajoint research eIfirt on idigenous S\%'( in Africa. This project plans i,) 
involve African researchers in case studies of indicencous SWC techniques. libriation can, 
be obtained from Chris Reij at CD( S. or Camilla Touhmin ;tt I!E!. 
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ANNEX 1
 
EXAMPLES OF INDIGENOUS
 

SWC IN AFRICA
 

1. MOROCCO: ANTI-ATLAS (SOUTH MOROCCO) 

In the Moroccan Anti-Atlas, where rain lull is of the order of 100-250mm annually, there are three 
indigenous techniques for water harvesting and concentration (Figure I): 

- Stone banks and small walls to hold back water running off"slopes; 

- Narrow troughs parallel to the slope (on particularly steep slopes); 

- Terraces - 25". of which reach to the crest ofa hill or mountain; the other 75% are restiicted to 
the lower slopes. 

Barley is the principal crop. and water harvesting techniques allow yields of 500 to 1000 kg/ha. 
Recent trends include the deterioration of the drinking water supply in the larger basin landscape 
may have detrimental effects upon agriculture (emigration, reduction of agricultural activities). 

Three technical and agronomic measures have been suggested by Kutsch (I 9X2) to improve this 
water concentrating culture: 

- More in. _nce on the importance of wedgeshaped reinforcement of the terrace walls on the 
slope side to make them more durable: 

- Systematic measures for improving the soil on terrace structures, especially on the upper 
terraces: 

- Green manurin. fodder culti, ation, improvement ofalmonds' resistance to frost, cultivation 
of other cash crops (sa 'flower. etc.). 
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Figure 1: Principal features of a form of water-concentrating culture on smallholdings of 
the Anti Atlas (Kutsch, 1982) 
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2. TUNISIA: REGION OF MEDENINE (SOUTH TUNISIA) 

In the Tunisian region of Medinine. where raintall is 100-200 nm annually. population density 

is 15-25 people per square ki,and the soils are calcareou ; covered with several metres of loess, 

there is an important traditional technique tor floodwa;,!r harvesting within the streambeds. These 

earthdams or tahias, which are 2-5m high and up to 100w long, are constructed across valley 

floors. In 60 )0 of the cases they are equipped with one or more lateral spillways (nene'ss), and 

soils gradually accumulate upslope the tahias (Figure 2). The principal crops are fruit trees 

(olives. almonds, etc.), but barley, lentils and beans are also grown. 

These tabias. ifadequately maintained, ailow a certain control of floodwater. But th,. present 

trend is lack of maintenance and slow abandonment of these indigenous techniques because of 

strong migration, which is a direct threat to numerous small earth dams recently constructed (with 

tractors) on relatively flat areas downstream. 

State intervention has not been successful, as technical services introduced and imposed central 

spillways. instead of lateral spillways in the tabias,which are costly to constnct, prone to damage 

and retain tot) little water (according to the farmers). Some 3)"l,of the tabias are now equipped 

wsith a ,:,.ntral spillway (nasra/ . 

In order It)avoid or reduce damage t structures in the lowlands. Bonvallot ( 19861 proposes more 

support from the State for the farmlrs in the highlands: he suggests the suppression of the central 

spillwavs. because they are not appropiate, imposed from outside, and rejected by the farmers. 

The State should also provide some labour and tools for maintenance. 
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Figure 2: Tabias and jessour from southern Yunisia (Bonvallot, 1986) 
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3. SOMALIA: TRADITIONAL SMALL SCALE WATER HARVESTING IN HIRAAN
 
REGION (CENTRAL RANGELANDS)
 

Traditional small scale water harvesting (WI I) systems for crop production are common over an 
extensive part of itiraan Region in ihe Central Rangelands of Somalia, with lip to half of all 
families practicing some WH (Critchley et al. 1991). The majority of those involved are 
agropastoralists who supplement their income from livestock by cultivation and simultaneously 
benefit their animals with the fodder by-products. The systems used are simple and cost 'ittle to 
construct. 

The average annual rainfall fbr the region is 150-300 mm. Although most of the Centra: 
Rangelands is sandy, those areas where WIl iscommon are the clay zones, where adequate runoff 
occurs, not far from the Shabelle river. Fertility is higher than in the sandy zone, but lai.' 
traditionally restcd after a number of years to restore the nutrient status. 

Small scale WI techniques are implemented voluntarily by the local agropastoralists because, 
they say, harvested runoff improves crop performance and, without it, crop failure may occur. 
These techniques have evol, ed over several generations. In certain areas of Iliraan Region, such 
as Bula Burti and I lalgan. few farns can be observed without 'uag or gawan systems. These are 
low cost systems. The 'aagsystem is found where considerable overland flow. or flow from a 
small tog (gully) can be captured behind bunds, whereas the iaivan system acts mainl' as an in 
situ moisture conservation system on the plateaus. though it is modified sometimes to accommlno
date runoff from outside. 

The ang system is used where slopes are above 0.5". and there is significant runoff to be 
harvested. These are long slope, external catchment systems. Water may be diverted into the plot, 
commonly from small toogs or even road drains (Figure 3). "Contour" bunds are formed within 
the fields, typically to aheight of 50 cm and base width of150 cm. These bunds commonly extend 
across the entire plot (often one hectare or more in sizef. excess runoff typically being spilled 
around one upturned ann of'the bund. The other arm extends higher upslope. Overflow then may 
be collected in front ofasecond, lower bund. There are rarely more than two such bunds in a field. 
An alternative overflow system occasionally used is the incorporation ofa piastic pipe (ofapprox. 
10 cm diarneter) within the bund. The layout of the bund isachieved by acombination of eye and 
experience, but a contour alignment is clearly the objective. A precise maximum depth of 
flooding is not specifically designed fbr; rather it is said that if excess flooding occurs and water 
stands for more than five days the bund may be deliberately breached. In practice flooding depths 
can reach 30 cm. 

The techniques used on gawan sites arc on the borderline betwecn WI I and in situ moisture 
conser'ation. These are typically almost flat sites which sometimes rccciv,. runoff from outside. 
The system itself comprises bunds of about 30 cm height, which divide plots of land into a grid, 
with individual basins in the order of500 m' and upwards in size (Figure 3). Sometimes the basins 
are -blind", that is they have no inlet or outlet. Iowever. in the situation w-here runoff is expected 
from outside the plot. water is spread and controlled by the provision of gaps or breaches in the 
bunds, which act as spillways. Sometimes runoff is allowed to back-up and spill around a sidewall 
of the basin, in a similar fashion to the caag system. The configuration of two fields is never 
identical. 
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Sorghum is tie usual cop ol'choice, providing graIn and alsO stover which is a val ied by-product 
for livestock tfeed. Cowpcas are also common. Sesame is somei inrues crown. and if' sorghumii 
becomes waterlogged, then sesame is sometimes planted later into tihe residual moisture. l)r% 
planting is practised by some people, though others wait tutil after the railns have becgun. Two 
crops are taken during each year. it' hoth the rains succeed. Yields for I icilds not'WI are 
specifically ,ailable, thouch general a.erace yields tor ihis area me . ken ,as415 k L ha fti 
sorghum and between 330 and 53! ke ha for cowpeas. 

These WI I systems are entircl\ traditional. lhev are implemented b\ the farrners themselves at 
their own epense. No,detail arc ailabl aboutlt cost or lbour input. but these are estimaltcd 

to be modest. IudgLnU 1 1% the costs, incurred h%the (Central Rnuclands I),.',elopnent Project 
( RDII) on trial plots usilg similar tecllique,. [he 1,,,Ut s',tCr ho0lds, raiutll cffecticlv in 

bcst \% lerc os'iu anld 'Ahere rUnoff is har estcd it \''koiks an erllo%% is pi'. Ided fi\ . iriirid -tde 

buids., Ihe ICSs sopNisltcatCd Illodels \\, 'IioIudLinLg runoft10'f.ith gaps in bulds,are less Clflier 

Smaller basins couldlie an uiprom ,"dti e Illdiicltio-etuent an irtdc.d is,nt 'ofthe being testcd 
under (RI)1). 

The (,lllQs\ steill INii"11irplCald efCti'.CI\e Method AlfillpInttlinll irid spicading t1',s ol'rtitTff 

from small channe l Indeed III baSicall'e t.pcI s\ stein .' llich Is ICn,. iltdced tunder a 
number otprojects in suh-SahMan \Itca ,at '.tIld. little C\tra,tiall\ 31tuch greater exprcnd lib 

efficient\. Nit ctineless itis C\ ident that therc are sollc problems - \iih \'aterlieeirre in soett 
situaton allid ilhbtid hirc.alaec,,. s. Coulud this be iniproI\ed inlalso 'A. [+he caae stet a nmber 

o'\'a\Ns.principll\ b\ the iriduittiorll of simple sili \ \ It.nilrUterit tlloestabrlis h the ,,ttour 

illd to dCtermLnle . ertcal itlr\ als folr ,,pacin2 otlbuniis aid 1poSitititL' of spill', a,, 

('PII) are \%, to'.. ard reconiluendatnol, for etmenslon field of \.'atcr har. esrirti.orkiri i the 

Without rek. oloitnlsing the techniqtes or oppint, pattern, there are se, eral useful tliidtfjatiolns 

inch ciuld mipro'c the s\,sterns and make themimore priducti\.e and sustintahh Thcse A\.ill 

forml tie of' :ltetension programutie. T[here lna\ lir tie intr-odtctron ott,;isIs he piritial 

alterrnati,,c crops, ( )thir prottistp crohp being tcted inder ('RI )I include bulrush (pe.arl) tillet 

aid reen utie,beatn . d.k eloprlpg arltl a -tr0Iip ',, en lerppi Il tieerar, ('RI )I'arte al fICIti 

Central Raniuclands and \teiltiI1 packages ire a'i.lahIb: frad\ ( ies. It Is anllticipatcd thit 

imilar cropping plactice ',, Id bC klabI under ''. atCr hlr-\ ,estirig I he hasis tithc Svs,,CuI Is tire 

IitcInrpiratitin (od'i -hruh help nlititairi it\ ,.\.ellst arnd tree,, lto ertlltas as to pro'\ Id ecortlrnmic 

products .ucl Istimber. fuclv,wood and ,rt\ c. urther henefit ',Ild be the ,tabih ,',tion ofltheeA 
bunds by tilee,,tablihimCrt of \Ce2ttln. 

Within the sanc district, largc scalc 'Aater spreading shetines are also fiurrid. \%heret\ it,,, of 

Sf) mletres ,iIdth or more are di,.crted ito flood plitsl anti CLrI. atilil carrlied tl.. \ itnurmber (oi 
such schemes \kere started as hcal initliati' es. \\hile these can be er. pridueti'. c.they are oi, 

appropriate for specific sites and cotunriorl% suffer friom hreachles of the di.Cer'ston ulbnd itself. 
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Figure 3: Traditional small scale water harvesting, Somalia 
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4. SUDAN:TRADITIONAL TERAS CULTIVATION IN THE EASTERN PLAINS 

Teras cultivation is a traditional fbrm of WI-I used extensively in the clay plains ofEastern Sudan 
(Critchley et al. in press). The word tera.' itselfrefcrs to the carthern bund which surrounds three 
sides of each cultivated plot, and impounds runoff from the plains. The tra.v system is of 
particular interest because it is one of the f'ew examples of traditional WII spread o'er a very 
extensive area. This profile concentrates on one local point o'tetas cultivation: the area around 
Kassala. 

Several ethnic groups practice /'rtta.cultivation. .,\round Kassala the Iledendwa (basically cattle 
herders, many of whom hae now settled) are the principal practitioners. through some Rashaida 
(tent-living sem i-nomads) also grow crops under *teras'" systems. In the lutttana plains, major 
groups using these techniques are the Shukriya and the Lahawin. both mainly herders. Although 
there is a considerable number of pure pastoralists within Kassala Province. only 12", of the 1.5 
million population are considered true nomads. Population density over Eastern Region is about 
7 people square ki. though there is considerable local variation. 

Kassala is on the threshold ofthe semi-desert zone to the north. but it is just within tilearid zone.
 
which has 225 - 400 mm of annual rainfall. The area used for wi-a' cultivation are clay plains.
 
Often these plains are aIM ial in origin, such as tile
old Gash l)elta near Kassala. Many ofthe clays 
show some decree of crackio and indeed there are some vertisols cultivated intder this system. 
Typically the plains are open \ itht'w trees. The trees which do include Ba/hnitt a','i~niacaand 
.lcw'ia .%/). In some places. especially close to settlements and roads, PrMO/11S judllolra has 
become quite densely naturalised. 

While there is a considerable rance in the design of th-estructures under ttals cultivation, plots
 
around Kalahout. west of Kassala town. serve as an example. The visual impression of the
 
landscape is of a checkerboard, with individual plots interspersed within an uncultivated plain. 
The plain acts as the catchient, and the catchment: cultivated area ratio is rarely below 2:1 and 
is so,.Ietimes considerably greater. The system is essentiallv an external catchiment, long slope 
technique of water harvcsting (ffi gure 4). 

A typical plot may be up to 3 hectares in si/c: in this case the bottom b ind (straight, but 
approximating to the contour is 300 metres or more in length and the upslope arms or wingwalls, 
aligned at right angies to the bottom blind. are betmcen 50 and 100 metres long. In addition to 
the side ,runs which deline the extent ofthe plot. there are tsuallv other parallel bonds every 50 
metres or less within the plot. The earthen bunds are 35-40 cm in height. after settling, with a base 
width of 1.5 - 2 metres. Most bonds it the Kalahout area have been created \%ith a disc plough. 
but the few bottom bonds which have been built ur with a front loader are as high as 75 cm. There 
is no deliberate provision of a spillway for the evacuation tof excess water. ()n these slopes of 
approximately 0.5", the bottom bund w,,ill normally breach (or be breached) before runoff can 
back up around the tips of the side bunds. In a description oft'/r. cultivation in Ioliana from the 
1960s , the catchment area is referred to as the .sah'and the cultivated area as the hutgna (Randall 
J.R., 1963). Within the main hugna there was sometimes a smaller blinded plot termed a gatua. 
which would collect a lesser depth of runoff and could be planted earlier. 
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Figure 4: Traditional teras cultivation in Sudan 
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The ,e .as is essentialt, Ir oitn. One ofthe most common variclis I!rownsystemn ty sorghtzun protduc 

is,lri,.,awfite sorghwini with apientied t.s'ta. Another co mon variet, in the Kalahout area
 
isak]mi. a brc,wn seeded. goose-necked %ari,. Planting is in holes at one metre one Ictr
Iby 


spacing. Yields of',orghu are said to reach 75f0 ku hectareni an a\ crage-to-god scason, though
 
they are usualy lower. It is quite comIon to0 See %%
aterl elos p!ltcd Oin the b)otm hunids, \k here
 
they can benefit from the relaticl. good supply of runolf.
 

The wt'r.s system is ,.ntirel, traditional and all operations are either carried ou.1t h\ the culti' ator 
manuali, or"[)\ hired tr;tloI' , + hich are becomin mole common. [he only example of'direct 
assistance from an outtidc source In the K,", i ar' "As the proisionl o rout loader for 
hundin h thye Soil (ocr,.ation l)epanruent iti It)S-. Maintenance of tile hunds is, required 

astinalx. but thiS is a modest task unles, reches, lCha\ c occurred. 

Thc,\steim is \ ,r. ideNprid in specific aeva'. Itee ccii Kassala unctioll And th .\tllara ,i\ er. 
there arc NAid to bethusains ofs',,uch pht,,. The lost si ni ficant area or h'+. in tIcountr "are 
the Hutana phs. to the west offle Ahara Ri Tel re aicio trainfini .oreteNion proglrammes 

specific ito tilie /cras L''"Itei. 

are mc,.lum t ill of . ii alit ll hcan 

away as South lWrtur " here such bundin is Apparently sotuinles associated \\ ith ":itii\ ailt 
of the flood plkIns of \:,di',%ok I e\ er. a, tle rmin "icra, relfer to the butIdI te,+l. n t ,Ill +'' 

ssesAre \\ Is oe tcras hillsides, ae totmr ojinme\atioit. 

7T4\ ,vstel1 nt . e to the Lister. Re Stid.il and ,is e fotlulda .r 

0iiii. on 

Withi ll'La'atr RI,l ori. "atr preadin2 front kl i is coht,.i.i,. used for euliatiot. ( )ftiic 
spreadinoeurs.cr aturall\ .hen31i1 bed f out11.Into nz or otoapain." fil e11i Someties local 
cultI! ators have builtr.iditional d, erJ,ions. and ,'.,en ued hrtl,.ood harrier to collc t wind
driven sand %,hich thus d, elop into huid, Nxhich hIelp ,pread runtofT. 
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5. CAMEROON: MANDARA MOUNTAINS (NORTH CAMEROON) 

Twenty diffeient ethnic groups practice WI I in tile iandara Mountains of Northern Cameroon, 
though the %iafa are the most skilled practitioners (Houlet, J. (1975): Riddell and Campbell 
(1986). Rainfall varies from about '700 mn in tie plains to I I00 mm or. the plateaus. Population 

density is some 250 per square ki. 

Famiers have an intricate system ofindigenoosly developed terracing of steep slopes. For fertility 
management. the:, use household, animal wNi:st-s zind crop residues Manure is spread and worked 

into the soil, and crops are rotated and intcrcropped. Some cattle are stall fed year round. The two 
most important trees growving on tile terraces are .-hacia alhidi and Khauia ,al,.si.v'elg 

There hae been re 2ent attempts to settle imouAtntain people in the liwlands, which ha\c not been 

successful. Developmcnt efforts so far hae not buiIt on. nor have th1e' utlliscd the existing 

indigenous knowledge base. Riddell and Campbell (1986) suggest that external intervcention 

might be appropriate in a number of areas: 

- x.ater de\ elopment 
- weed and pest management 
- increasing crop inventories 
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6. SUDAN:DJEBEL MARRA HIGHLANDS (WESTERN DARFUR) 

In the Djebel Marra lighlands of western Darfur, the Fur tribe practice terracing systems (Miehe, 
1986). Raintfall is 600-1000 turn, and the soils are dark humic montane under humid highlands 
conditions and ash soils. Some 60",, of the massif surface is terraced The population density is 
currently some 20-37 persons per square ki. down COnsiderably compared with 50 years ago. 
Dung is highly valued, and .cacia alhida dominates omer wide areas where the terrace soils 
contain large proportions of volcanic ashes. Crop yields were 650-800 kg ha for millet and 
sorghum in 1982, a rather bad year. 

There is currently considerable migration to the lowlands, inducing a switch from an intensive 
agrolorestry system to simple extensive bush!hllow or shifting cult'ivation practices. There is a 
decline of tree canopy, and irrigation development on existing terraces based on cash crops. 
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