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INDIGENOUS SOIL AND WATER
CONSERVATION INAFRICA

Introduction

Many parts of Africa are experiencing annual population growth rates between 2 and 4 %o,
degradation of the natural resourcee base, recurrent droughts and a growing dependence on food
aid as well as the import o cereals to cover tood deficits. During the last two decades increasing
financial outlavs for agricultural rescarch in Atnca hin e neither produced signiticant break-

throuzhs nor led to agncultural growth (Lipton, TUSK).

Since the 19267, numerous reports have warned agamst die disastrous effects of increasing
erosion, fand degradation. desertitication. mismanagement of natural resources due to mercasing
demographic pressure. and as i resitdt sotl conservaton emerged at the end of the 19307 as a
central concern in Fast Africa cAnderson, 19843 In many African countries constderable efforts
hat e been made daring and since colonial times o consersve sol and water resources. Yet most
sotl and water conservation projects i sub-Saiaran Atfrca have tatled. A major argument s that
what has heen constructed - often at grear expense - has seldom been mamntamed by the
“henetictaries™. Where adequite nuintenance i~ iachimg, conservation works quickly dilapidate

and aceelerate crosion instead of reducing it

The most important reasons tor these fnlures i African sol and water consersation (SWC)
include a dominant top-doswn approach, the use of techniques which are complicated to design and
expensive. both in terms of fabour and capital. to maintain and therefore are not replicable by

farmers, o negleet of farmer training. a heavy relance on machmery tor the construchion of

consersation works and an indiscriminate use ol food-tor-work. Rather than importing soil and

water conservation stritegies, we must rely more on idigenous SWC echmgues:

= atthough many indigencas farmmg systems in the region are now under severe pressure or
are disintegrating mto environmental abuse. they are usually grounded mthe necessary
detatled knowledge of the local enviconment. Thas they form the most viable basis for the
development of a workable soil and water conservation strategy for the future™ (Rey et al,
1986:).

Partly as a reaction to the disappointing results of integrated rural development programmes
(IRDP"s) with their strong emphasis on “transfer of echnology ™. the 19807 have seen a growing
awareness of the importance of indivencas environmental knowledge (Richards, 1985), farmer
first models (Chambers, 1983 Chamnbers et al, 1989), tarmer participatory rescarch (Farrington
and Martin. 1988) and Rapid Rural Appraisal (McCracken etal, T988). These all draw attention
to the environmental knowledge. capacities. skills and priorities of rura! people. As part of this
trend. the awareness of the importance of indigenous SWC techniguas has also increased. Butan
increase in the awareness ot its importance does not recessanily imply i corresponding increase

in our knowledge of indigenous SWC.
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The objective of this paper is to assess our current knowledge of indigenous SWC in Africa and
to identify research needs and policy requirements in the field of African indigenous SWC. Three
major issues are explored in the rain text.

The first demonstrates that desprie a growing awareness of ity importance, Atrican indigenous
SWC continues to be neglected. The second analyses present trends in indigenous SWC, Are
indigenous technigues increasingly abandoned and it so. why? Can weadentify cases where
indigenous SWC techmques continue to be maintained ard even expanded? The third briefly
examines the eftect of projectinterventions. Some examples will be given of project interyentions
damaging indigenous SWC and ot others improving the efficiency of indigenous SWC tech-
niques. The annex contains details and diagrams of indigenous SWC trom Cameroon, Morocco,

Somaha. Sudan and Tunisia.

The Neglect of Indigenous SWC

The 57 references hsted at the end of this paper would seem o indicate a wealth of knowledge
of and a hively interest in indigenous SWC systems. However, our current know ledge of African
indigenous SWC is Emited and often outdated. Indigenous SWC technigues continue to e
neglected by African and expatriate rescarchers. and by SWC specialists as welias by government
stat?. The following examples clearly tHustrate this point

L. Some detailed descripuions and analvses of indigenous SWO svstems can be tound i various
documents. Lud vig (196X} studied indigenous SWC technigues on Ukara ssland (Tanzania). but
no other study seems to have been made sinee then. French researchers studied indigenous SW¢
in the Mandara mountains of North Cameroon (Hallaire, 1971: Boulet. 1975; Boutrais. 1973, but
this research has essentially been carnied out in 1965 or 1966 and detatled follow -up studies are
lackig. Netting"s study of the Kotvar on the Jos Plateau (Nigertay done in the first half of the
1960°5 15 the only study I know which has been tollowed up with a detailed study in the first half
of the 1980°s (Netting, 196%: Netting ct al, 1989).

2. Several mdigenous SWC techmques have notbeen studied atall. For example. no research has
been done on tradittonal stone lines in the Ader Doutchi Maggia in the Tahoua Department of
Niger. No pubhications can be found about pitting systems in the Djenné - Sofara region in Mali.
Indigenous water harvesting systems in the Central rangelands of Somalia have only recently
been “discovered” iCritchley et al, in press). Traditional terracing in the Rif mountains in North
Morocco has not heen the object of serious research. There are dozens of similar examples.

3. Tradiional stone hines in the Ader Doutchr Maggia, Niger, can be observed by anvone driving
on the main road from Konni to Tahoua. Important SWC projects have been implemented in this
region since the beginning of the 1980°s. Scores of SWC experts have visited the area, but their
reports contain no remarks about traditional stone lines. A French rescarcher, who did a most
interesting six year study in the Maggia valley on the impact of different SWC technigues on
runoff. soil loss and yields remarked that one ¢ the reasons for selecting the village of Allokoto
for the implantation of a research station was the fact that the villagers already had some notion
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of land rehabilitation as they had constructed contour stone bunds themselves . de fagon assez
sommaire bien sar” (Delwaulle, 1973). Although Delwaulle characterised the traditional stone
bunds as rudimentary, he recognised that they could be a starting point for future land rehabili-
tation. Yet they were not studied.

4. Geographers and anthropologists have made numerous studies of the Dogon in Mali 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 or onions (Gallats and
Sidikou. 1978: Krings. 1988). Despite a recent reconnaissance survey and brief analvsis of various
techniques (Kassogue and Ponsioen. 1990), a detailed analysis of the range of technigues
emploved by the Dogon is sull lacking.

3. Staff of the Planning Department of the Ministry of Agriculture of the Cape Verde recently
produced a challenging document for a major CILSS Club du Sahel conference on decentralized
management of natural resources in the Sahel (at Segou, Mali, in May 1989). According to this
document. “the topography. the rainfall characteristics and population pressure. combined with
the fact that the population shows i lack of awareness of the problem. has created an erosion
process on the islands™ (MDRP GEP, 1989). No mention whatsoever is made in this document
of extensive bench terracing on the island of Santo Antao.

6. Heusch (1985) estimates that in Tunisia, Algeria and Morocco traditional irrigation terraces
cover about 2 million hectares. But at the same time he acknowledges that cost-benetit data for
traditional irrigation terraces are not available,

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 prevent
soil degradation. 1 do notin this paper deal with relevant azronomic and agroforestry practices,
ahthough these are often used in combination with mechanical SWC. Today agronomic and
agroforestry practices are receiving increasing attention. For example, the International Councit
for Research in Agroforestry (ICRAF) has worked on an Agroforestry Systems Inventory (Nair,
1989) and Young (1989) has summarised the state of knowledge in the field of agroforestry and
soil conservation.  Yet inadequate attention has been given in the last 25-30 years to African
indigenous conservation works. and theretore I will concentrate in this paper in particular on what
Jodha (1990) has coined ethno-engineering, which comprises “such practices as terracing
mountain siopes, hamessing the runoft and developing small drainage systems™.

Ethno-cngineering practices are applied by African cultivators under widely varying climatic
conditions. Generally speaking, water harvesting techniques are used in regions with 100 mm to
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about 700 mm ramfall. In the context of this paper. water harvesting can be detined as the
collection and concentration of runott for increased and more rehable plant production (Renp. ¢
al, 1986). The rabias and jessowrs i Tumisia (see annexy are a4 good example of loodwater
harvesting within a streambed in a region with 100-200mm ramtall. he meskai and manhaa also
in Tunista and the reray system an Fast Sudan (see annes) are examples of water harvesting

svstems using d long slope v regions with 200-400mm raimntall

In regrons with Sttmm ramtall or more. the emophasis shitts fronvwater harvesting techmques to
in-situ moisture conservation. For example. the Dogon i Mal build simall earth ridges arcund a
number of sorghum or mullet plants These 20-30cm ndyes have a rectangular or i bechive shape
and in principle they conserve evers drop ot ram talling within them: The use of in-situ morstare
conservation technigues m arcas with about SoOmm ramtall canses problems iy ears with below
average or rregular ramtall when total ramtall may not be enough to guarantee a crop o when
long diy spells dunng the ramy season cause crop dmage o parucularm regions with about S00-
T00mM m the West Afrcan Sahel. one can observe a larecdy project mspired shitt frony m-situ

mosure conservation IL‘L'lHHL]lTL‘\ to s ater hary ostiny lL‘ChHIt)HL’\

As soon as the annual rantafl approaches & T00DmMmM or more. combimations of SWC (ertacimy
o steep slopes. stone bunds on low slopesy and drasage svstems an tarme tields, where
waterlogging s o sk are more commaon. Examples of this can be tound i the Sandara

mountans m North Cameroon (see anness

An nteresting but <hghtly ditterent description of the diversity of tadiona! and modern
strategies for SWCE m e Sudano-Suhcehan regron ot West Atrica has adentfied four subareas
where traditonal strategies differ tRooses 199y The South Sudanmn wrea with more than
Tooumm rantall s characterised by what s called drimage tarning. such as Senouto farmers in
North Foon Coastand Seuthwest Burkima Faso cultivatmg on broad ridges The North Sudanian
sone with 700 mm - Lo mm rainfall is characternised by rnted farmimg. such as the Mintanka
farmers ot South Mal who build protection carth hunds ai the bottom ot the lntlss but ey o capture
all the vantadl, i the field by using ved ndges. In the South Saheban area with 400-"0imm
rattall Garmers practise runod farnung, such as the Mossom the Yatenga reion of Burkima Faso,
who use stone bunds, planting pris. mudching. cte T astlvthere are farmers m the North Sahelun
arca (ramfull Tess than 200 mny who nractise valley tarmongs which myolves mtensive caltivation

of valley oors, where runott tfrom the slopes s concentrated.

More than 30 examples of permanent tarmmy svstems with sorl conserving practices i the
African tropaes drawn trom the literature are presented i Table T 1t as the only systematic
imventory of farming systems with soil conserving practices. In 29 out of 32 examples terracing
and irrigation farmirg are practised. For the compilaticn o this table. Ludwig has used books and
reports published between 1935 and 1961, The major value of this table as that it dlearly shows
that African indigenous SWC techmques are notan excepuion: they are apphied over large pans
of the continent. A further 18 examples of indigenous SWC systems using ethno-engimeerning
practices are ~hown in Table 2. Again Tables T and 2 together dre not exbaustive. For example,
in Mali terracing systems can be found in the Monts Mandingues around Bamako andin the falaise
de Tambaoura (no information avanlable) and i Ethiopra bench terracing tor chat (Cumna edulisy
is common ( Thomas. 1985y, In Zimbabwe. so-called fnvanga terraces are widespread in regions
inhabited by the maShona (Nyvamapfene, 19Y87).
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Table 1: Permanent Farming Systems with Soil Conserving Practices in the Africa

Tropics
Ethnic Group

Malinke

Bauie

Kita

Dogon

Bobo

Gurensi
Nunuma
Mamprusi
Losso

Kabre
Mandera
Kamuku, Kanuri,
Chamba
Bauchi, Berron
Sokoto. Kano

Batta. Mundang
fAand). Bamum
Dama. Musgu
Bana. Adamawa
Kuru Bar

Konso

Tigre

Kipsigi. Kikuyu
Nandr. Suk. Keyu
Rund

Ruanda

Kiga

Matengo. Makonde
Kinga

Sandawe lraque.
Fipa. Turu. Gogo
Mbugu. Shambaia
Pare. Meru. Teta
Wakara

a = Terracing

Country

Senegal
Guinea
lvory Coast
Mai
Dahomey
Dahorney
Dahomey
Dahomey
Ghana
Togoland
Tcgotand
Nigena

Nigera
Nigena
Nigeria

Cameroons
Cameroons
Sudan
Ethiopia
Ethiopia

Kenya
Burundi
Ruanda
Uganda
fanzania
Tanzania

Tanzania

Tanzama
Tanzania

Average Population

rainfall density
(mm) persq.km
1.000 1C
1270 10-20
1.000 10
800 10-50
800 10-50
800 10-50
800 30-50
800 50-100
800-2.M0 230
1.500 50-70
800
200 50-230
800 50-700
800-1.000 125-200
800-1.000  5C-230
800-1500 109150
1.000-1400 30-80
1.000-1 200 200
600-1.000 100-150
1.400-1.800 50-150
1.000-1.400 100-150
1.000-14C0 150-200
800-1.500  50-100
1.000-1.200 30-100
1.000-1400 Z0-1G0
800-1.500 10-100
1.500-2.000 50-100
1.600 200

SWC
measures

abecd

XXX >

X X X
>
> X X XX XXX X X

> X

> x
>x X

XXX X >
XX X K
>

X
X X X X

b = Irngation farming ¢ = Manuring d = Stabling

>
>

XX X
Pad

Main crops

millet. nce. maize
yams. banana, taro.
mitiet

millet, yams
mitiet. yams
miltet yams
millet. yams. banana
millet. yams hanana
miliet. groundrniut. yams
millet. yams, nce
millet. beans

banana
banana
hanana

millet
miliet
muflet groundnut,
cassava

yams. banana

millet. yams. banana
millet. yams earth pea
millet

millet. cotton, maize
mitlet

millet. maize, cassava
multet. banana. yams
banana millet. yams
millet, banana, beans
maize. millel. casava
maize. milet

milet. mdize. heans

millet, maize beans
millet. cassava, fice

Abandonment of SWC Practices

The overall impression obtaines from avarlabie reports s that Ainican indigenous SWC

techniques are ncreasingly being abandoned. Tradinonal terraces m the Djebel Marra mountains
in West Sudan are gradually abandoned (Miche, 19860 traditional terraces in the Mandara

mountains are in some places not adequately maintamed or completely abandoned. which leads
tw their collapse (Riddelt and Campbeil. 1986): tradinonal carth dams (tabiasy in South Tumsia

are in some tases no longer adequately maintaimed or are abandoned. which disrupt the terraced
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Tabie 2: Additional examples of indigenous SWC techniques in Africa with prominent

Country Ethnic
group

Burkina Faso Mossi

(Central)

Burkina Faso (South) Kassena

Burkina Faso Birifor

(Southwest)

Burkina Faso Dagari

(Southwest)

Cameroon (North) 20 ethnic
groups

Cape Verde

{S. Antao Island)

Mali (Djenné-Safara) Bambara/
Sourhat

Morocco (Anti-Atias ?

mountains)

Niger (Ader Doutchi Haussa

Maggia)

Sterra Leonse

Somalia Somali

(Hiraan ragion)

Sudar: (East) Hedwenda,

Shukriya etc.

Sudan (Djebel Marra) Fur

Tanzania (Uluguru
mountains)

Luguru

Tchad (Ouddai)

Tunisia (Medénine)

Tunisia (Sousse)

Rainfall
(mm)

400-700

700-800

1000-1100

1000

800-1100

400-1290
(in uplands)

400
100-250

300-500

150-300

225-400

600-1000
1500

250-650

100-200

200-300

Population
density
persons/km2

80-100
35

35-80

80-250

>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
earth bands and drainage channels
in lowlands

contour stone bunds on slopes,
cdrainage channels

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

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

pitting systems

terraces, storie banks and smail
stone walls

stone lines, planting pits (tassa)
sticks and stone bunding on fields
and in gullies. drainage techniques
earth bunds with upslope wingwalls
(caug) and earth bunds dwviding plots
of land into a gnid (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

earth bunds (meskat system)

8
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iineering' practices

Major crops

sorghum, millet

sorghum, millet
sorghum

millet

maize

sorghum
ril'et

sorghum
peanuts

sugar cane
maize

sweet potatoes
pigeon peas
sorghum, millet,
barley

sorghum
millet

sorghum
cowpeas

sorghum

millet/sorghum

fruit trees lentils
beans

olive trees

Publications

Savonnet (1958)
Reij (1983)

?

Savonnet (1976)

Pradeau (1975)

Hallaire 11972)

Boulet (1975)

Boutrais (1987)

Riddell and Campbell (1986)
Haagsmz (1990)
Kloosterbuer and Eppink
(1989)

Ayers (1989)

Kutsch (1982)

Reij, Martin (1986, 1990)

Millington (1934)

Critchley, et al (1990)

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

Miehe (1986)

Temple (1972)

Sommerhalter (1986)

Bonvallot (1986)

Cel Amami (1983}
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wadi system (Bonvallot, 1986). The reasons
for abandonment encompass political stabil-
ity, population density, efficiency and market

forees.

Many mountainous regions in Africa, such as
the Djebel Marra in Sudan, the Mandara
mountains in Cameroon. the Plateau Dogon in
Mali, the Jos Plateau in Nigeria and the Kaby¢
region in Togo, have hzd a refuge function in
the pre-colonial era. Population groups se2k-
ing refuge in mountainous regrons often had to
survive on himited land resources and there-
fore had to introduce itensive fand manage-
ment practices. In these cases steep slopes
have been terraced. Increased volitical stabil-
ity and pacification during and after the cole-
nial period made it no longer dangerous for
people to move downhnf mto the plains.

In some cases governments, during the colo-
nial peried as well as after independence,
made deliberate eftorts to draw people out of
mountaini regions with a high population den-
sity in order to settle them i areas with a tow
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 German colomal government in
Togo. for example. foreed the Kabye to work
in South Togo. Vhe French colonial goven-
ment continued this policy and forced the
Kaby¢ to settle in Central Togo (Sauvaget,
1981). The efforts of the German and French
colonial governments in Cameroon o move
the people out of the mountains were not very
successful ({ampbell and Riddell, 1984).
However, spontancous migration to cities and
to more productive areas both within and beyond
the Mandara mountains 18 now an important
demographic variable,

Planned and spontancous migration from the
mountain regions to the lowlands may have a
negative cnvironmental impact on both the



mountam regtons nd on the area of setdement. As the population densiiy descends below o
nminimum  threshold, mamienance requirements of wivaces cannot be assared ond - tertliny
nianagemend practices cantot be carrted out adeguately (Boulct, 19730 As aresudt. terraces risk

collapse did sichds wre domnishimg

Arevodus trom the mountans nany also hasve a negaty cpapact on the areas of sertbement. The
Kabye mstantly abandon their ntensive fand use manazement pracuices when they seule marcas
of Tow population densits end they destroy the ratural vegetution (Sausaget, 195150 The same
process acctrs i North Canicroon thoutet. 19750 Campbedl and Riddell 1984y, although the
Ouldeme contimire to constructertaces on the Jower slopes of the mountams as fong as stones are
abundart (Hallure, 1971 The descent mto the phams meay also cause socrd conthets between
cultivators and herders cRiddel and Campbell Tosay Vow density popalation of the phans does

not mean that these areas are copty and avanlable o calnvators (Boutrans, sy

Adow efficiency o imdizenons SWO rechimgues can be another reason tor abandonment In the
Ader Doutehr Maver Nagersas wellasonhe Plateaa Dogon, Mah. ficdds weared wath stone lines
have been ahandoned The most hikels reason tor abandonment i these cases s that the
technrgues were not etfictent enough to be whle to copewith o commnation ot recureent droughts

and loss ot sorl tembin

Marhet torces also play arole e thie abandonment ot indizenous techmgaes The opportunities
for carnmy a cash mcome ottenare much haeher moadiacent tosons than i ssoated mountan areas
with a hieh population densite T South Tunisias aredit s avandable for mechanisation. which
mahes itattractive taomos e trom the mountons to the low nds cBons dlot, Tuso) Inthe Matmats
arca ot Tunisia, becatse of rispy vosts ot numpew er amd emplosment opportunitios in L ihya,
Most essors are nochoneer marntaned cHeusch, 19Ny

Although many indizenons SWC rechmigues e able wosapport reasonable vield fevels and high
poputaticn densitios cup o 2302300 persons him2 v labour imvestment m mamtenance of terraces
as wedl as o termbits managenient o~ Ineh and returns o labour are low Inoregrons of high
porulanon densits weh wrowth rates i the order of 2700t s impossible roaccomuodate sigmiticam
population growth when the averaze bairm size s ator fess than 2 ha Insome regrons the sitaation
looks rather grime Heusch cbossmdicates tor the Mahgreb countnies that within o genceration
entire vithages will be deserted Aaultmade workers have already 1ot Inmany cases terrace walls

are no lenger mamtamed and women do net have the resources to put hack the heavy stones.,
Maintenance and Expansion

The precedmg section may b e ereated the mmpression that African mdigenous SWC is at peril
and has ne future. However tiere are many locations whereindigenous SWCechnigues continue

to be mamtamed and ey en expanded. Insome instances. mdigenous technigues, abandoned some

decades ago. have been revived suddenty.
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1. Stone lines in the Ader Doutchi Maggia {Niger)

This region is characterised by the presence of major fertile valleys and large barren plateaus.
Rainfall in the arca varies trom 250 - 450 mm. Stone lines (Haussa term: gandari) have been lad
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 some cases etforts 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 ot hectares - for example on the Plateau Wandali not far trom Koura Abdou in
the Badeguichen valley.

The gandari seem to be used mainly for the rehabilitation of barren degraded lands with a hard
impenetrable crust (Haussa term: fako). These takos have sandy-clayey soils. Once taid out.
farmers wuit till the harmattan has deposited sufficient sand to permit cultivation. They usually
nave to wait 3 or 6 vears before the land treated with gandari can be cultivated.

Although numerous fields have been abandoned. elsewhere stone lines continue to be maintained
and fields can be tound where stone lines have recently been Laid out. All construction is done by
individual farmers on a voluntary basis without any project support. Farmers cover part of the soil
with millet stalks or some manure, which, according to them, helps trap sand.

In 1988 fanners in this region suddenly started making planting pits (rassa) to rehabilitate
degraded land. It is not vet clear where they got the idea from. Some say it is a revival of
indigenous technigues, but according to others, Haussa migrants from Niger who travelled on the
Jos Plateau v Nigenig picked up the adea there. An International Fund tfor Agricultural
Development (IFAD)-funded SWC project is now assisting these farmers with technical advice
(on increasing dimensions of the pits and using organte matter) and although applied now on a
small-scale, I expect a rapid adoption of this technigue by the farmers in this region.

2. Planting oits in the Djenné - Sofara region (Mali)'-

According to Avers {1989), 12%0 of the farmers sheanterviewed practised pitting to retain more
water. Forty-four per cent of'the 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 pituing was an ancient technique which had been superseded by the plough.
Increasing problems of crusting and compaction apparently are a reasen for tarmers to revive
pitting. There are some indications that pitting of crusted barren land is increasing rapidly
{observations of CARE project manager).

3. Terracing in the Rif mountains (Moroceo)

No systematic study has been made of traditional terraces in the Rif mountains of Morocco, but
field observations indicate that farmers continue to maintain and cxpand their traditional
terraces'”. 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 Hiraoan region (Somalia)

Traditional small scale water harvesting systems for crop production are common over an
extensive part of Hiraan Region in the Central Rangelands of Somalia. 1t has been estimated that
up to half of the families within the region practice some water harvesting (Caag and gawan
systems: sec annex). Farmers continue to maintain the structures and examples have been tound
where farmers experiment with the techniques (Critchley et al, 1991,

3. Traditional teras cultivation_in the Eastern plains (Sudan)

Teras culuvation is a traditional form of water harvesting used extensively in the clay plains of
Eastern Sudan (see annex). The word reray itselt reters to the carthern bund which surrounds three
sides of cach culuvated plot, and impounds runoft from the plains. While some traditional arcas
of reras culivation have been replaced by wrigation schemes, others are becoming mechanised
and apparenily may even have expanded m area (Critchley et al. 1991,

An Emerging Interest

Afnican indigenous SWC has long been ignored by rescarchers and developers. 1t striking that
mterest i indigenous resource Management systems iy increasing simultanzously in Latin
America ™. Asia 7 and i Afnicas Teis theretore not a comcidence that the first resolution of the
6th International Soit Conservaton Conterence (Addis Abeba, Ethiopia and Nairobi. Kenyva: No-
vember 6 - 18, 1989, 15 about learming from traditional technigues trom small-scale farmers. It

states that:

- In recognising the immense wealth ot tradivonal know-how, especially in agricultural
systems. we should leam trom the principles behind their success or fulure in the handling
ot sotl and water management.

- In particular, it s necessany o itegrate the suceesstul and pronising principles into modern
rescarch and development eftorts in meeting challenges of the present and tuture fand use.

- Such integration will require that present day sectorial institutions work together i order to
exploit this tradional potential since 1t s almost invariably of a multidisciphinary nature.

Slowly butsurely. a certain consensus s emerging that indigenous SWC techmiques could be used
have a role to play. This trend reflects a feeling of disappomtment with or even despair about the
failure to narrow the gap between food needs and food production in Afrnica and the inability 1o
create conditions for sustainable rurat development. Although 1 fully support the view that
indigenous SWC has a role to play. some caution is required. Firstof all we should avoid dei fving
indigenous SWC techniques as they are in many mstances no longer sutticiently efticient. A
marriage between indigenous and modern technigues may be required to increase the technical
efficiency (coping with degradation) as well as the returns o labour thigher incomes). Secondly.
indigenous technigues have been developed in a particular socio-cconomic context, but labour
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migration and market forces have protoundly chonged that context . Thirdly, as indigenous
SWC technigues are location spectfic, a question to be rescearched is under what coaditions can
they be transferad to other regions?  Finally. at present we know too hittle about the current state
of most indigenous SWC in Atrica, and as @ result it is difticult 1o design project interventions
taking indigenous SWC techniques as a starting point,

The Role of Project Interventions

As mdigenous SWC techniques have been neglected by researchers. o major risk is that
interventions are proposed which areinsutiiciently rooted in the privntics and perceptions of local
populatons. What do we know about the present state ot terracmg and other techniques in North
Africa? Despite studies by Kutsch (1982) Bonvallot (19860), ET Amani (1983). Despois {1956)
and others, the answer > very httde. Another risk 1s that techniques, which are successtul in
specttic regrons will be transterred to other regrons without adeqguate testing or adaptiv e iesearch.
Although only tew cases can be tound ot dehiberate mterventions in African indigenous SWC,
some examples will now be giren of project mterventions with damaging and positive eftects

Project Interventions Damaging Indigenous SWC

In South Tumsia cultivators made fateral spillways m the carth dams constructed across valley
floors. About 50 vears ago. government services started replacmg lateral spillways by a central
spithway. One ot the magor inconvemences percaived by the dyehal:a mountain people is that the
central spillway s usually butlt fong and low and theretore reduces the capacity 1o retain water.
The major weakness they percere s that the central spillway s statie. The height of the spilfway
can only be ratsed progressively m proportion to the rate of sedumentation of the jessenr (see
annex ko As soon as a central spiflwiay has been imposed. the furmer feels tess coneerned about the

Jessour (Bonvallot, 1986).

In the Uliguru mountains of Tanzania, ludder or step terraces are the mostwaidely emploved and
venerally accepted sorl conservation method on the western side of the mountams tlemple,
1972). Butan 1950 the Uluguru Land Usage Scheme mtroduced compulsary bench terracing in
shambas (farnis ) ot medium gradients, with attorestation of steeper stopes, involving their closure
to cultivation ot annual crops CTemple. 1972, quoting Dutt. 1960), Basically large beneh terraces
were superimposed onindigenous ladder terraces. The Uluguru Land Usage scheme was

abandoned in 1935 after serious rots,

Project Interventions Improving Indigenous SWC

On the Central Plateau in Burkina Faso, the Mossi used to employ various technigues to conserve
soil and water (Reyy. 1983). One of those techmiques was the construction of stone hines. The
efiiciency of these stone hines m retaming sl and water was quite linited as contour lines were
notrespected. and gaps were left between stones. The Projet Agro-Forestier (PAF) inthe Yatenga
region introduced contour stone bunding in the beginning of the 19805, Contour stone bunding is
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essentiatly an nnprovement ot exastmg stone lines. Thousands of farmers have been trined i
using simple surves equiypment based onwater tube lesels to determime contour limes and i basie
rules of construction The annual rate of mmplementation mereased from 150 b J982-83 10
some 000 han FYS7-88 (Re, T8RS Contour stone bunds are constructed on cultivated tields.,
but they are abso used on i considerable scale o rehabihitate degraded sols with o hard

0

impenctrable crust. Farmers spontuncousy antroduced tor revived 2 plantme prs, zav. in the
beginning of the TUSOs. They systematicalls combine contour stone bunds and zav 1o rehabititate
degraded sorlss Yield mercases are substantial. Farmers estimate tat vields on abready cultivated
fields mcrease wirth about 407 I vears wthy trls regular ramtall vields of 1.000- 1,200 kg ha

on rehabihtated tields are not exceptional

The ASAL Programme m West Pokot and Northern Marakwet tKenva) made some ettort o
mmprove mdigenous nigation systems. fhe programme provided techmeal assistanee and
material support o vilfagers to solve o problems they Taced: ) when furros s cross permeahle
saibs aru rocky surtace and thywhere recenthy developed gallies cross furron s or where furrow

sections have been swept aswiny by Landshides (Dietzs 1990 quotmg van Klimken, TUS7T),

The Need for Research on Indigenous SWC in Africa

Our current knowledee ot mdigenous SWC echnrgues in Atrca s extremely fimited and mam
atthese studies are more than 2330 sears obd For tis reason we do nothnow shether technigues
are gradually abandoned or whether they contimue to be mamtamed and expanded. Many reports
only mennion the axastence of indigenous technrgues, but due o lack of research cannot provide
any detafed mtormaton. Many mdigenous SWC technigues have not been studied atall, leaving

an amportant gap to be tilied

More rescarch onindigenous SWC techniques s essential tor two major reasons Farst, mam
SWE projects have Ruled and although see have at present very hittde tactual evidenee to support
the assumption. we believe that indigenous SWC coudd be used as a staring pomit tor new
programs. Sceond. sveare taced with g growmye exodus frome Ancan frawle regons and
mountains to fowlands and urban arcas. The consequences are sertous tor the zones ot departure
where ntricate terracmy sy stems are no longer adequately mamtamed. collapse imcrease crosion
and agerinvate ood hazards i the Towlinds At the same times the areas of settlement cannot
abways cope with the armval of considerable numbers of settbers from the mountams and m
particular not when they ustanthy abandon their mtensive Tand use manazement practices

To nll caps moous current know ledge of mdigenous S\W O technigues and o get a better ideas off
constramts and opportunities with regard to the development of mdigenous S\WC, the it step
could be to make a farrly large number of relativels quick studies. At the same tme 1t would be
usetul o muzte. wherever possible, small tals i close consultaiion wath the local resource
users. The objects e ot such trials could be toimprove the technieal etficieney of indigenous SW(
techmques, Another objective could be to et techmigques which are successiul m sintar
conditions. A good. but rare. cxample of this tvpe of adapuin e research can be found in Kitui
District. Kenyva, Traditonal prtting practices ot the Kotvar, on tne Jos Platean, Nigeria, and the
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Matengo of southwest Tanzania are used as a source of inspiration for the developmentof modern
variants of pitting to assist in the rehabilitation and revegetation of eroded grasslands (Jones ctal,
1989).

Some rewcaich on indigenous SWC systzms has recently been or will soon be initiated in Sudan
on teras in the Kassala region, in Niger on traditienal stone lines and planting pies (zasva), in Mali
on planting pits in the Djenné - Sotara region and in Moroceo on traditional terracing in the Rif
mountains. [tis hoped that these first research eftorts signal the beginning ot what will evolve into
a new paradigm in Atrican development research,

Policy Requirements

Evenif, due to increased research efforts. our knowledge ot indigenous SWC will have increased
substantially within a few vears. the practical use of this knowledge may stll be hampered by a
number ot institutional constraints. Two important institutional constraints are the inappropriate-
ness of present project design and the tendeney ot governments and donor agencies to go for quick

and tangible results.

If» ¢ vant to gn e indigenous SWC and other forms of toczlenvironmental knowledge a real
chance, then comventiona! project design should be tharoughly changed

Many donor agencies tield a number of missions for project identitication. preparation and
appraisal. These misstons often take 3-4 weeks mthe ficld followed by a similar period for report
writing at headquarters. they involve several consultants and gaps ot several months between cach
mission are common - This desten chain s highly imadequate. Projectidentification missions tend
to spend halt their tme m the fictd talkmg w pubhe administrators, staft of vartous mimistries
tagriculture, environmenty and o some representatives of the target group- ofien sillage chte.
The rest of the time is spent in the capital on data collection feensus data, price data. ete) and on
discussing with mimistries and donor agencies. This type ot identification mission s usualdly not
i the position todentty and analyse focal perceptions prionities and environmental knowledge.
Assuming some continuity between swhat s been sdentitied and what nas been apprassed. s
important that dentification misstions get it right. Theretore the emphasis dering design should
Sshitt from apprarsal to dentification. A sclution s to tield small identitfication missions (2 or 3
consultants mstead of 6 or 71 who know the regron well and are prepared to stay 3 months in the

tield.

The second constraint is that governments, donor agencies and the press want quick and
wangible results,

The casiest way to achieve this is to use ample food-tor-work supplies and or to rely on the use

ot heavty machinery for carth moving or transport of stone. No consideration is given to whether
activities can he sustained in the post-project phase or whether they can be applied by the land
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users without or with a minimum of external support. Indigenous SW( tecliniques are not well

known and require some research. Experiments should be designed o improve their technical

ethcieney, and several techniques should be tested at village level and evaluated by techniciany

and villagers. Tt may take 3 - 5 years before the best and most aceeptable techmical package s

identitied, hence angible results can rarely be obiained betore 3410 years hav s clapsed. Tuis

essential that donor agencies and governments aceept these time frames for projects.
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Notes

This paper s a revised version of a paper written for a workshop on “Conservation in Africa:

mdigenous knowledge and government strategies™ held in Harare (December 2 -7, 1990y, The
prperwas commisstoned by the Anerican Social Seience Research Council ( Project on African
Agneultare). Without the support trom different collegues. this paper could not have been
writtenin the short period avarlable to the author. Fred Zaal did back ground research on various
examples ofindigenous SWC technigues: Stephen Turner stimulated me ata time when [ rished
e drown™ i ather work, Alie van de Wal collected documentation and produced with Fred
Zaal a bibliography - Wil Criechley s shared mterest i mdigenous SWC has been a consider-
ableincentive However only the author is responsible for omissions or errors ot snterpretation

dnterviewed some souny people i the village of Yata in Seprember 1989, They mentioned

withouta trace ot hesitation that the pitimg system had been introduced by their ancestors and

nat by extension agents.

Observation dunng short tield tnip in June 1990,

Growmg interestin tradiional agricaltural resource management in Latin America is illustrated
by Wilken « 1987y and Browder (1989)

Andune 1997 aworkshop was ield at ICRISAT, Hy derabad. about traditional SW¢ techniques

m India Farhier. the Asan Sotl Conservation Network organised a workshop on “Indigenous

Conservation Farmimg Practices™ in Papua New Gumea (December 1990),

A participant i the workshop on Conservation i Atricas mdigenous knowiedge and govern-

ment strategies remarked "Iy ouadapt or eombine techmgaes without an understandmg ol the
soctal systems i which they emerge you ren the risk ot undermiming socral structures which
help to sustain the operation ot indivenoas technology. We are not just talking about techmique:
weare tooking at part ot a social. cuitural and mietectaal system. which interacts with other

parts.”

- The Centre for Development Cooperation Services and the Drylands Programme of [1ED have

recently formulated a joint rescarch effort on indigenous SWC in Africa. This project plans 1
volve African rescarchers in case studies of indigencous SWC techmyues. Information car
be obtained from Chris Reij at CDCS. or Camilla Toulmin at HED.
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ANNEX 1
EXAMPLES OF INDIGENOUS
SWC IN AFRICA

1. MOROCCO: ANTI-ATLAS (SOUTH MOROCCO)

In the Moroccan Anti-Atlas, where rainfall is of the order of 100-250 mm annually, there are three
indigenous techniques for water harvesting and concentration (Figure 1):

- Stone banks and small walls to hold back water running of¥ slopes;
- Narrow troughs parallet to the slope (on particularly steep slopes);

- Terraces - 25% of whichi reach to the crest of a hill or mountain; the other 75% are restricted to
the lower slopes.

Barley is the principal crop. and water harvestng 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 eftects upon agricutture (emigration, reduction of agricultural activities).

Three technical and agronomie measures have been suggested by Kutseh (1982) 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 moere durable;

- Systematic measures tor improving the soil on terrace structures, especially on the upper

terraces;

- Green manuring. fodder cultivation, improvement of almonds’ resistance to frost, cultivation

of other cash crops (sattlower, etc.).
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Figure 1: Principal features of a form of water-concentrating culture on smallholdings of
the Anti Atlas (Kutsch, 1982)

Lav-out and functioning of the run-ofl structures

Sunpie structure weh stone banks and
adahonagl turcaws pdaraltel 1o the slope
Structare ol oy smgll valiey with

SIS EIRTS L4
LU

Wit Howy woth amgil

e amG photograph B

1oStucture adn stone banks with a
trangular profie csee atso photograph

Functioning ol the run-oftstructures in the case of stone hanks

'

0
Raintall in sity et ,A"‘\
LR

Especially wet zone

GATEKEEPER SERIES NO. SA27



2. TUNISIA: REGION OF MEDENINE (SOUTH TUNISIA)

In the Tunisian region of Medinine, where raintall is 100-200 mm annually. population density
is 15-25 people per square km, and the soils are calcarcous; covered with several metres of loess,
there is an important traditional technique tor tluodwaier harvesting within the strecambeds. These
earthdams or tabias. which are 2-5m high and up to 100 Jong, are constructed across valley
floors. In 60% of the cases they are equipped with one or more lateral spillways (menfess), and
soils gradually accumulate upslope the twbius (Figure 2). The principal crops are fruit trees
{olives. almonds, ctc.), but barley, lentils and beans are also grown.

These tabias. it adequately maintained, ailow a certain control of floodwater. But the present
trend s 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 successtul, as technical services introduced and imposed central
spilways. instead of ateral spillways in the tabias, which are costly to construct, prone to damage
and retain too little water (according to the farmers). Some 30% of the tabias are now equipped
with a central spillway (masraf).

In order to avoid or reduce damage to structures in the lowlands. Bonvallot (1986) proposes more
support from the State for the tarmers in the highlands: he suggests the suppression of the central
spillways. 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 Tunisia (Bonvallot, 1986)
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3. SOMALIA: TRADITIONAL SMALL SCALE WATER HARVESTING IN HIRAAN
REGION (CENTRAL RANGELANDS)

Traditional small scale water harvesting (WH) systems for crop production are common over an
extensive part of Hiraan Region in the Centrai Rangelands of Somalia, with up 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 simultancously
benefit their animals with the fodder by-products. The systems used are simple and cost ‘ittle to
construct.

The average annual rainfall for the region is 150-300 mm. Although most of the Centra!l
Rangelands is sandy. those areas where Wil is common are the clay zones, where adequate runoff
oceurs, not far from the Shabelle river. Fertility 1s higher than in the sandy zone, but land «=
traditionally rested after a number of years to restore the nutrient status.

Small scale WH techniques are implemented voluntarily by the local agropastoralists because,
they say. harvested runoff improves crop pertormance and. without it, crop failure may occur.
These techniques have evolved over several generations. In certain arcas of Hiraan Region, such
as Bula Burti and Halgan. few farms can be observed without cuag or gawan systems, These are
low cost systems. The caag system is found where considerable overland flow, or flow from a
small roog (gully) can be captured behind bunds, whereas the gasvan system acts mainly as an in
situ moisture conservation systeny on the plateaus. though it is modified sometimes to accommo-
date runoft from outside.

The caag system is used where slopes are above 0.5% and there is significant runoft to be
harvested. These are long slope. external catchment systems. Water may be diverted into the plot,
commonly from small roogs or even road drains (Figure 3). “Contour” bunds are formed within
the fields, typically to a height of 50 cm and base width of 150 em. These bunds commonly extend
across the entire plot (often one hectare or more in size), excess runoff typically being spilled
around one upturned arm of the bund. The other arm extends higher upslope. Overflow then may
be collected in front of a second. lower bund. There are rarely more than two such bunds ina tield.
An alternative overflow system occasionally used is the incorporation of a piastic pipe (of approx.
10 cm diameter) within the bund. The layout of the bund is achieved by a combination of eye and
experience. but a contour alignment is clearly the objective. A precise maximum depth of
flooding ts not specifically designed ftor; rather itis said that it 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 are on the borderline between WH and in situ moisture
conservation. These are typically almost flat sites which sometimes receive mnoft from outside.
The system itself comprises bunds of about 30 ¢m height, which divide plots of land into a grid,
with individual basins in the order of S00 m* and upwards in size (Figure 3). Sometimes the basins
are "blind™, thatis they have no infet or outlet. However, in the situation where 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 spili around a sidewall
of the basin, in a similar fashion to the caag system. The configuration of two ficlds is never
identical.
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Sorghum is the usual ceop of choice, providing gram and also stover which is a valued by-product
for livestock feed. Cowpeas are also common. Sesame Is sometimes grown, and it sorghum
becomes waterlogged. then sesame 1s sometimes planted ater into the residual moisture. Dry
planting 1s practuised by some people, though others wait until after the rins have begun. Two
crops are taken during cach vear, if both the rains succeed. Yields tor WH fields are not
spectfically avarlable, though general average vields tor this area are given as 415 kg ha for

sorghum and between 330 and 330 kg ha for cowpeas.

These WH svstems are entiredy traditional. They are implemented by the farmers themselves at
thetr own expense. No detals are anvailable about costs or Labour input. but these are estumated
to be modest. udging by the costs meurred by the Central Rangelands Deyvelopment Project
{(CRDPY on tnal plots using simbar techmigues, The gavean system holds ramtall etfectively i
st and where runottis harvested it works bestwnere an overflow as provided tor, around side
bunds. The fess sophisticated models with gaps i bunds are less etticient at impounding runoft.
Smaller basins could be animprovementand this indesd s one of the moditicatons bemg tested
under CRDP.

The caag system s a stiple and eftfective method of impounding and spreading lows of runoft
from small channels. Indeed it s basically the tvpe of system which is bemg itroduced under a
number of projects i sub-Saharan Afnica, usually at muach greater expense and with Tntde extra
ethicieney. Nevertheless toas evadent that there are some problems - with waterlogging in some
sttations and also wath bund breakages. The caag system could thus be improved moa number
ol way s, principally by the mtroduction of simple sunvesing mstruments to establhish the contour

and to determme vertical imtervals tor spacing ot bunds and postioniyg of spillway s

CRDP are working toward recommendations tor extension n the field of water hanvesuing,
Withoui rey olutionising the techniques or croppmg pattern. there are several usetul moditicatons
which ceuld miprove the systems and make them more productive and sustinmnable. These wall
torm the vasts of anextenston programme. There may be potential tor the imtroduction of
alternative crops. Othier pronising crops bemg tested under CRDP include bulrush (pearl) mullet
and green grams (mung bean). CRDP are developimg anagropastoral system for cropping i the
Central Rangelands and extension packages are avaifable tor sandy zones. Tt anticipated that
stmilar cropping practices would be viable under water harvesting. The basis of the svstennis the
incorporiation of woody shrubs and trees to help mamtam feruliny as well as to provide cconomie
products such as timber. fuelwood and browse. A turther benetit would be the stabilisation of the

bunds by the estublishment of vegetation.

Within the sanie distnict, Targe scale water spreading schemes are also tound. whereby roags of
50 metres width or more are diverted mto Nood plams and cultvation carried out. A number of
such schemes were started as local ity es. While these can be very productive, they are onhy
appropriate for specitic sites and commonly suffer trom breaches of the diversion bund 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 form of WH used extensively in the clay plains of Eastern Sudan
(Critchley etal. inpress). The word teras itself refers to the carthern bund which surrounds three
sides of each cultivated plot, and impounds runotf trom the plains.  The reras system is of
particular interest because it is one of the few examples of traditional WH spread over a very
extensive area. This profile concentrates on one focal point of reras cultivation: the area around
Kassala.

Several ethnic groups practice reras cultivation. Around Kassala the Hedendwa (basically cattle
herders, many of whom have now settled) are the principal practitioners, though some Rashaida
(tent-living semi-nomads) also grow crops under “teras™ systems. In the Butana plains, major
groups using these techmques are the Shukriva and the Lahawin, both mainly herders. Although
there 1s a considerable number of pure pastoralists within Kassala Provinee, only 12°y of the 1.5
million population are considered true nomads. Population density over Eastern Region is about
7 people square km. though there is considerable local variation.

Kassala is on the threshold of the semi-desert zone to the north. but it is just within the arid zone.
which has 225 - 400 mm of annual rainfall. The area used for reray cultivation are clay plains.
Often these plains are alluvial inorigin, such as the old Gash Deltanear Kassala. Many of the clays
show some degree of cracking and indeed there are some vertisols cultivated under this system.
Typically the plains are open with few trees. The trees which do include Balanites aegyptiaca and
Acacia spp. I some places, especially close to settlements and roads, Prosopis juliflora has

become quite densely naturalised.

While there is a considerable range in the design of the structures under reras 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 catchment, and the catchment: cultivated area ratio is rarely below 2:1 and
is so.aetimes considerably greater. The system is essentially an external catchment, long slope
technique of water harvesting (Figure 4).

A typical plot may be up to 3 hectares in size: in this case the bottom bund (straight, but
approximating to the contour) is 300 metres or more in length and the upslope arms or wingwalls,
aligned at right angles to the bottom bund. are between 50 and 100 metres long. In addition to
the side anns which define the extent of the plot. there are usually other parallel bunds every 50
metres or less within the plot. The carthen bunds are 35-40 emin height, after settling, with a base
width of 1.5 - 2 metres. Most bunds in the Kalahout arca have been ereated with a dise plough,
but the few bottom bunds which have been builtup with a front loader are as highas 75 em. There
is no deliberate provision ot a spillway for the evacuation of excess water. On these slopes of
approximately 0.5% the bottom bund will normally breach (or be breached) before runoff can
back up around the tips of the side bunds. In a description of reras cultivation in Butana from the
1960s ., the catchmentarea is referred to as the sudra and the caltivated area as the hugna (Randall
J.R., 1963). Within the main fugna there was sometimes a smaller bunded plot termed a garaa,
which would collect a lesser depth of runoft and could be planted carlier.
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Figure 4: Traditional teras cultivation in Sudan
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The teras systemis essentially for sorghum production. One of the most common varieties grown
18 feteritg, a white sorghum with a pigmented testa. Another common variety m the Kalahout arca
18 ahlumoi. a brewn seeded. goose-necked varieiy. Planting is in holes at one metre by one metre
spacing. Yields of vorghum are said to reach 750 kg ectare inan average-to-good season, though
they are usually lower. Ttis quite common to see watermeions planted on the bottom bunds, where

they can benetit trom the relatively good supply of runoft,

The reray system s enurely traditional and wll operations are cither carried out by the cultivator
manually, or by hired tractors which are becoming more common. The only example ot direct
assistance from an outside source i the Kassai s ars was the provision o7 front loader for
bunding by the Soil Conservation Department in 19870 Mamtenance of the bunds s required

seasonallyobut this is w modest task unless breaches have oceurred.

The systemiis very widespread i specitic arcas. Between Kassala junction and the Atbara River,
there are said to be thousanas of such plets. The most sigmificant area for reras. in the country are
the Butana pla s, to the west ot the Atbara River. There are no trainig or extension programmes

specttic to the feras systen.

Teras svstems are notesclusive to the Eastern Region of Sudan and variations can be found as for
away as South Dartur. where such bundimg s apparenty sometimes assocrated with cuitivation
of the lood plins of wadis: However. as the term “teras™ reters to the bund iselt. not all reras

systems are WH svstemss some reras on hiflsides are tor soif conservation,

Within Eastern Region, water ~preadimg from Afiors 1s commonly used for culitvation. Often
spreading oceurs naturatly when the Ao bed tans outinto aowadi or onto a plam. Sometimes local
cultvators have bult raditional diversions. and even used brushwood barrier to collect wind-
driven sand which thus develop into bunds which help spread runoff.

30 GATEKEEPER SERIES NO. SA27



5. CAMEROON: MANDARA MOUNTAINS (NORTH CAMEROON)

Twenty different ethnie groups practice WH in the Mandara Mountains of Northern Cameroon,
though the Matfa are the most skilled practitioners (Boulet, J. (1975); Riddell and Campbell
(1986). Rainfall varies from about 700 mm in the plains to {100 mm on the plateaus. Population
density is some 250 per square km.

Farmers have an intricate system of indigenously developed terracing of steep slopes. For fertility
management, they use household, animal wastes and crop residues Manure is spread and worked
into the soil, and crops are rotated and intercropped. Some cattle are stallfed year round. The two
most important trees growing on the terraces are Acacia alhida and Khaya sencgalensis.

There have been rezent attempts to settle mountain people in the wwlands, which have not been
suceesstul. Development efforts so tar have not built on. nor have they utilised the existing
indigenous knowledge base. Riddell and Campbell (1986) suggest that external intervention
might be appropriate in a number of areas:

- water development

- weed and pest management
- increasing crop inventories
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6. SUDAN:DJEBEL MARRA HIGHLANDS (WESTERN DA.RFUR)

In the Djebel Marra Highlands of western Darfur, the Fur tribe practice terracing systems (Miche,
1986). Rainfall is 600-1000 mm, 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 km, down considerably compared with 50 years ago.
Dung is highly valued. and Acacia alhida dominates over wide arcas where the terruce soils
contain large proportions of voleanic 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

agroforestry sysiem to simple extensive bushfallow or shifting cultivation practices. There is a
decline of tree canopy. and irrigation development on existing terraces based on cash crops.
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