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The review is in three parts and iz aimed at providing a broad
overview of the role of ‘valley bottomland’ wetlands in
gsavanna agroecosystems in Africa. The role of spatial
heterogeneity and farmers’ and pastoralists! responses to
patchiness is often ignored by researchers, planners and
extensionists. The review aims to map out the key issues and
suggests a new way of interpreting savanna agroecosystens with
impertant implications for future directiong in agricultural
and pastoral development in drylands areas.

Part 1 by lan Scoones: Overview - ecological, economic and
social issues.

The overview provides an iptroduction. to the case studies
(part 3) and the detailed assessment of biophysical aspects
(part 2). It attempts to highlight key issues that run through
all analyses of patch use within dryland agroecosystems.
Bottomland agriculture and pastoral systems are investigated
with & series of case studies. Questions of environmental
degradation, land tenure and appropriate economic analysis are
also explored. Part 1 concludes with a discussion of the
implications for agricultural and pastoral development.

Part 2 by Julie Ingram: Soil and water processes

The review of scil and water processes examines the literature
on solil processes by looking at interactions between topland
and bottomland in =soil formation and novement. Botlomland
wetland areas are placed in a landscape context by reviewing
catchment 1level processes. In situ scil and hydroleogical
factors are also examined. Part 2 concludes with an assessment
of the potential impact of land use change on patchy wetland
areas.
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Part 3: Ccase studies

Part 3a by Are Kolawole: Economics and management of fadama in
Nigeria.

Part 3b by Folkert Hottinga, Henk Peters and Sjoerd Zanen:
Potentials o©of bas-fonds in agropastoral development in
sammatenga, Burkina Faso.




Part 3¢ by Mchammed Osman El Samanni: Wadis of North Xordofan -
present roles and prospects for development,

Part 34 by Zeremariam Fre: Khor Baraka - a key resource  in
Eastern Sudan and Eritrea. : :

Part 3e by Misael Kokwe: The role of dambos in agricultural
development in Zambia.

Part 3f by JIan Scoones and Ben Cousins: Key rescurces for
agriculture and grazing: the struggle for control over dambo
resources in Zimbabwe.
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THE ROLE OF DAMBOS IN AGRICULTURAL DEVELOPMENT TN ZAMBIA

1. Introduction

Thiz case study reviews the role of patchy wetlands in
agricultural development in Zambia using examples from Luapula
and Western Provinces. The main aim of the review 1s to
present a broad understanding of the rele that these patchy
wetlands play in the livelihood of the users. For Luapula
Province, the review is focused on dambos, while for Western
Province the Barotse flood plain is also considered.

The case study takes a historical appreoach, exploring the
changes in use patterns over time. Information derived from
field work carried out during 1990 1s compared with the
picture presented by authors describing the system between the
1930s and 19508, 4 tradition of detalled description of
Farming systems existed in Zambia during this periocd. The
studies of Trapnell, for the ecological survey of Zambla, were
followed by studies with a more anthropological perspective,
carried out under the auspices of the Rhodes-Livingstone
Institute (eg Gluckman, Peters, Kay}. These earlier works
provide a wvaluable baseline against which to compare the
present situation and derive an understanding of the dynamic
changes in use of wetland and dryland areas.

After providing a background description of the agro-
ecological and socioeconomic characteristics of the twe study
areas, the review explorez the physical features of wetland
areas in some more detail. Next, a discussion of access and
tenure in wetland areas is included, fellowed by an
examination of population trends and the movements betwean
wetland and upland agrienitural sites in the different study
sites. Significant contrasts between areas are demonstrated
which peoint to different social, economic and ecological
dynamics prevailing. The economic value of wetland areas is
alse examined with a discussion of the diversity of field
sites and range of uses. This leads on to concluding sections
on the role ocf dambos in food security and the potential areas
for development intervention in the two study areas.

2. Agro-ecological and socio—-economic characteristics
Imapula Province

Iuvapula is one of the nine provinces of the Republic of Zambia
lying in the high rainfall belt of the central African
plateau, Itz 30,600 square kilometres fall roughly between 8°
and 12" 24¢ south latitude and 28° 30' and 30° east longitude.
Tuapula i= bordered on three sides (south, west and north) by
the Republic of Zaire and its eastern side by the Northern
Province of Zambila.




Physically Luapula is c¢haracterised by three distinct
features. First, there are two major bodies of water, Lake
Bangweulu in the =south eastern and Lake Mweru in the north
western corner of the Province. The second physical feature
iz the Luapula river which drains Lake Bangweulu and flows
into Lake Mweru through a winding channel which widens into a
broad swampy river wvalley for the last 100 Xun. A thirag
defining feature of the landscape is the Muchinga sscarpment,
a steeply sloping ridge running north to scuth and marking the
eastern boundary of the Luapula river valley.

Heavy rainfall (range: 1,000 - 1,200 mm annually) in
combination with geolagical structure, relative relief and
drainage patterns has leached the soils producing, mostly, a
sandy acid =S0il! type. According to the Provincial Department
of Agriculture, "Luapula is characterised by light sandy loam
and loamy sand scoilsY. Red brown soils derived from laterites
are prevalent in patches in three districts (Mansa, Mwense and
Kawambwa) plateau. Humic soils rich in organic matter are
found in danbos.

0f the 30,600 sguare kilometres, the land is classified as
follnwsl;

Crop and fallow area 11,600 sq kn
Lake and swanps (including dambos) 12,200 =g km
Tnused woodlands and hills 2,900 sgq Km
Hational Parks 1,400 s km
Forest estates 1,400 =g km

Lakes, swamps and their assoclated wetland (seepage) areas
{danhos) constitute about 43.5% of the total available land.

. Climatically, the year is divided into two digtincet periods.
The hot-wet season, from October/November to mid April has
temperatures ranging between 13° and 32°C. This is
immediately followed by a short cold dry season, which ends in
mid August and is followed by a short dry hot season. Frost
has been reported to occur in the seepage areas (damboz).

Luapula had & total population by 1280 of 420,9662, 7.4% of
Zambia‘’s total population. Population density averaged 5.3
inhabitants per square kilometre. Population is predominantly
rural and comprises ethnic cgroups such as the Aushi, who are
essentially bush cultivators, cellectors and hunters. Other
ethnic groups include the Lunda, BPwile, Shila, Xabende,
Hgfumbco, Unga and Chishinga.

i Report of the Provincial Agricultural Officer. Luapula
Province for the year 1982-83, Mansa (Mimeo nd p2)

2 Central Statistical office, census of population and
housing, 198cC. Analytical Report volume 1.
Administrative report. Lusaka Government Printer 1985




Luapula iz gerved by goed tarmac roadsg linking main centres.
However, the rural hinterlands have gravel roads in poor

condition. This negatively inmpacts on provision of goods and
sarvices.

Farmers are served by & number of institutions. Primary among
these is the Agricultural Extensicn service, although there is
variation in the availability eof this service. Farm input and
output marketing is handled by the Luapula Cooperative Union
which runs a network of primary societies. Agricultural loans
are disbursed to farmers through variocus credit agencies.

We=stern Province

Western Province (formerly Barctse) iz situated between
latitudes 13° 45 and 17° 45 south and longitude 22° and 25°
3’ east, and marks the natiocnal borders of Zambia with Angola
to the west and Namibia to the scuth. With a surface area of
126,386 sguare kilometres, it is one of the largest Provinces
of Zambia (approximately 17% of total land area) (Muwamba
152873, .

The notable physical features of the Province are the Zambezl
river which runs from north to south and its associated broad
dnd extensive fleood plains. These plaing, with the exception
of some spots of higher ground, are usually flecoded from
January to May-June and exposed as drylands from July to
Decenber. &Similar flood plains, although on a less extensive
scale, are associated with the lower reaches of tributaries of
the Zambezi. East of the Zambezi the landscape is
characterized hy wundulating upland plains interspearsed with
scattered deflation pans (pan dambos) and dissected by lower
lying river wvalleys and asscclated river wvalleys (valley
dambos) .

Although 13 soil mapping units are defined for Western
Province, the soils are categorised in three major groups:

a) S8o6ils developed over siltstones, schists, granites and
basalts.

b) Boils developed in the flood plains.
a) Soils developed on the Kalahari sands,

Four climatic seasons can bhe distinguished. From July to
Septembar the Province is dominated by high pressure, dry
weather and cold nights. October to December is a
transitional period of dry and hot weather, temperatures
reaching 28°C. The low pressure period iz between December
and April when most rain falls. The fourth season is from
april to June when high pressure again builds up over southern
Africa and the dry =zeason with cool nights begins.




The rainy season usually starts in November and ends in
March/april, indicating a strong seascnality of ralinfall in
Western Province. There is a gradient running from north to
south. The areas in the north (eg Lukulu district) receive an
average of 1020 mm rainfall per annum, while the areas in the
south (eg Sesheke district) receive 730 mm. In all areas, the
rainfall is variable between years.

Hight frost ogcurs frequently in the south in June/July and
only rarely in the north. It has also been o¢bserved that
night frost cocurrence may ba observed on the windward sides
of dambos in the upland, but less sc in the Zambezi flood
plain. '

On the basis of the 1980 census the projected population for
1990 was 573,400 perscns with a male:female ratio of 1:1.2.
Approximately 853% of the population lives in the rural areas
and relies an traditional farming.

The population is conprised of many ethnic groups. The major
group are the Lozi, who live mainly along the flood plain.
Cther groups include the Mbunda of the Wikce group who migrated
from angola, The Nkoya and Luvale are concentrated more in
the east, while a large number of small ethnic groups are
found throughout the Province.

Transport and communication are poorly developed due to the
unstable nature of the Kalahari sands which render the
construction of more permanent roads problematic. During the
flood season large areas are inaccassible.

Farmers 1in the province are served by many institutions.
Agricultural Extension services are organised at wvarious
levels. The weterinary camps are concentrated in areas of
high 1livestock population. Input distribution and formal
marketing of produce iz handled by the Western Province
Cooperative Union (WPCU).

In discussing the role of patchy wetlands it would ke
incomplete to discuss dambos only, as the flood plains also
have a big role to play in the agro-pastoral systems of
Western Province. Therafore the discussion will cover both
dambos and flood plain. However, the situation is different
for ILuapula Province where the dambos are the major patchy
wetland rescurce. Here dambos will be the exclusive focus.




3. Dambo characteristics

Upland dambos in Luapula
Ferreira (1981) defined a dambo as:

"an area of land where the water table, either seasonally,
or permanently, is Jlocated in the upper 20 om of the soil,
often reaching the ground surface itself and oceasicnally
rising up to 1.5 m above the surface during the rainy
season,n

Four main types of dambos have been identlified in Luapula.
Upland Dambo Located on the main platean, Mansa,

Samfya Mwense, and Kawambwe districts,
characterised by swanmps.

Valley Dambo Located in the Luapula valley and the
lake Bangweulu basin.

Hanging Dambo Close to Lake Mwerun, Nchelenge districk.

Sand dune Danmbo Confined to the shores of Lake Bangweulu

Samfya district.

Upland dambos are the most widespread dambos in Luapula.
These are the main focus of the case study and the site of
nost of the work done in wetland agricultural research in the
provincea,

The two main ecological features of the upland dambe are the
presence of a seepage zone and the relatively constant water
level of the central swamp (see Figure 1), Ferreira (1981),
characterised the three main areas of the upland dambo (see
Box 1}.

Wietliand £ields in Western Province

4 variety of dambo types have been identified and described in
Western Province. There seems to be a difficulty in
differentiating dambos from some of the field types on the
floodplains. Perhaps the difficulty is understandable since
both dambos and floedplain fields are dependent on permanent
seepage following major river systems. Local namez often
refer to types of fields with particular characteristics that
may bae found in either flood plain or dambo areas. Box 2
describes the main dambo types found in Weztern Province.
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Bax 1: Upland dambos — Luapula

The upper grassland is relatively dry: its width can vary from
only a few metres on a very wet main dambe tto as much az three
to four hundred metrez on a tributary dambo. The scils are
sandy or sandy loam, usually with a thin humus laver at the
top of the sequence. The underlying sands can be a metre or
more in depth extending to the bedrock, which is commonly
granite or gquartzite. The phosphorus levels are low (2.5-5.5
ppm) and the solls are mildly agid (pH 5.5-6.0) with
acceptable levels of calcium, poor nitrogen avallability and
potassium as a limiting factor.

The seepade zone appears 1in the field te be a homogensous
unit, but a detailed survey indicates that there are three
divisions. Firstly the narrow upper seepage zone which has
relatively shallow peat (15-18 cm thick) overlying a coarse
sand. Secondly, the main sespage zone where deep peat (a
mnetre or more in depth) overlies loamy sands and thirdly, the
lower seepage zone where deep peat overlies heavy clay. The
golls are strongly humic with a pH range of 5.3-5.7, low
phosphorus (2.5-5.0 ppm) and potassium levels but with
acceptable levels of calcium and magnesium. However, there
are some seepage 2ones which are flushed by nutrient rich
spring water which increases the pH and improves phosphorus,
potassium and nitrogen status. The lower grassland is wet and
forms a belt of varying width between the seepage zone and the
central swamp. It always has more molsture than the upper
grassland throughout the year. The scils are usually friakle
peats, up to &0 cm depth overlying a varying thickness of
coarse sand at the base of the profile.

The centre swamp with tall swanp grassland occupies the
central strip of an upland dambo. The swamp has the principle
clays of the upland dambos, normally with a narrow layer of
dark grey to black humus rich clay at the top of the horizon,
below which are thick dark clays grading downwards into pale
clay sands that overlie the bedrock. The pH range {5.5-6,0}
is only mildly acidie, with the highest phosphorus figures con
upland dawbos and reasonably good potassium status. The water
level ranges from about 25 cm to well over 1 metre depth. Tta
water level is permanent throughout with slight rise during
the rainy season.




Box 2: Wetland types in Western Province

Pan dambos are more or legs circular and near water divides.
Typically they have a diameter between 0.5-0.6 km; chains of
ran dambos may join away from the water divide inteo a clay
bottomed drainage system referred to as valley dambos. Pear
shaped heads of smaller drainage systems are called headwater
dambos.

Linear dambos are straight depressions with internal drainage
in between parallel low sand ridges and occur in Western
Province only in tlhe Shekela area (Gils 1988). Seepage
valleys often follow tectonic patterns and are referred to ag
valley dambos (eg Lui river system).

The wet Litongo are found at the edges of river plains in the
perennially wet seepage =ones. Peters (1960) describes the
litongo as a field made in the sandy s0il on the slope between
the edge of the bush and the perennially wet scepage zone at
the edge of the plain or in the dambo. These sites contain a
high proportion of humus, as well as an admixture of peat at
the lowest extremity. Gils (1988) described wet Litonge as
having a mucky or peaty top over sandy subsoil. The total
area of wet Litongo sepils in Western Province may be 10,000
hectares. The wet organic soils are laborious to work. The
are covered by sods of stoloniferous grasses  and sedges which
reguire tough cultivation and burning to eradicate weeds.

4. Access and temure in patchy wetlands

Residency and land rights in Luapula Province

This section concentrates on access and tenure to land by the
Aushi people, who dominate the areas around the upland dambos
of Mansza.

The 2aushl migrated from the Lunda-Luba empire now part of
Zalre (Hay, 1964). any person with sufficient following could
settle a new area and rights of occupation and usufruct were
granted to the first settlers. Thi=s was reaffirmed during
interviews Iin this area, It was summarised by one of the
elders who ¢laimed that:

"This iz a free world [referring to the wvillage] and we
operate on the same principle of "One Zambia, One Nation"
meaning that anybody is free to come and settle as long as
they will abide by our traditional rules, be productive
contributors to the area’s welfare and uncccupied land is
available" (Interview, 1920)




The principles of land tenure are well summarised by Kay
fl1964) who wrote that:

"with no apparent shortage of either land or trees and no
vested agricultural interests in any parcel of land for an
indefinite period, principles of land tenure have not been
clearly defined. Such principles as dec exist are, in
fact, elementary and simple, but they refer te the rights
of an individual to live and earn a living in the village
rather than to property rights; they are concerned with
the use of land rather than with land ownership.®

our interviews also revealed that being a resident in a
village confers rights for ane to work the land and expleit
other natural rescurces in the surrounding area. HNo resident
is precluded from holding land. Men, women and even children,
may have their own dambo gardens. Owing +to increased
population pressure and a wave of development through
agriculture, more land disputes are prevalent at present in
contrast to the 19607 when Kay did his study. Consegquently,
the garden sites tend to be situated in areas further away
from the homesteads. This 1s howaver less so with danbo
gardens which are mostly close-by.

However, even with these changing aspects of population
pressure and increased agricultural activity the land tenure
principles lie within traditional norms. Most farmers
utlllslng dambos when asked how they acguired the rights to
the pieces of land casually responded that since they were
reasidents of the village they were free to choose -any
uncccupied land around the village. If there is claim to the
land, then they would seek clarification and guidance from the
chief. It seems therefore that the cultivation of land gives
rights over the use ¢f the area cultivated for as long as 1t
is used. The rights are preserved even whilst land is
fallowed. However, !if the land is left for longer than the
customary fallow period (which 1s shorter now due to
population pressure and increased interest in cultivation), it
may be regarded as abandoned land.

Since the Aushi migrated to their present environs, villages
have become more numerous and samaller. 4 village often
appears as a series of sections, each under an elder who in
turn recognises the official village headman. Small units are
econonically viable and soclally acceptable. This is further
reaffirmed by Chiluvumbo’s (1979) study of rice growing
regiong of MNorthern and Luapula (dambes). He found that the
houzehold has become the basic social unit of production.

Though land tenancy is communal there is a clear absence of
collective rights of use. The right of use for any developed
plot remains within the household.




Patterns of customary rights in Western Province

Land rights in Western Province are characterised by multi-
level control and muelti-purpose access {Gils, 19838).

As reported by Gluckman {1%43) the paramount chief is "the
owner of the land! of Western Province (Barotseland at that
time)}. His subijects, whether Lozi or not, all have rights to
as much land for cultivation and for building on as are
neaded. Once they have been granted land, their rights are
protected even against the paramount chlef himself.

The administration of land rights are organised from the
Litunga (the king or paramount chief) down t¢ Ngambela (the
district chiefs), Silalc Indunas (the district councillors)
and the elected village headmen. There is no mention of any
digtinction in the administration of land rights based on
whether the land type iz upland or wetland. Control and
access to land are both inherited and can come either with a
given title (eg Induna) or with residence of a certain
village. Consequently, as socon as the holder of the land
rights leaves the willage or looses his title, the control and
access to the land aof that wvillage are alse lost. In such
ceses the title reverts to the one who originally granted him
the land.

Women can only obtain land as rights to production from their
fathers but never through diverce. On attaining maturity, a
woman is given land by her father and she retains rights to
this land even after she leaves the village on marriage and
goes to settle at her husband’s home. Her husbhand also has to
give her land, but she may work her old gardens if they are
sufficiently close and the produce from her own land is hers.
If she is divorced or widowed, she may return tc her village
and claim either her old garden back or other land in lieu of
it {Paters, 1960).

Different rights of production such as grazing of cattle,
picking £fruits or cultivaticon can be atiached to the sane
parcel of land and subject to rights vested in the different
persons at variocus times. The land canncot ke scold or
mortgaged; it can be leased but not for a reward (Gils, 1988).

In the past, the paramount chief had the power to move people
and it was a common cccurrence for him to do so. Such people
undoubtedly received new land in exchange for their former
holding=,. and in fact many such movements appear to have been
made . with the express obliective of settling hitherte
uncultivated areas (Gluckman, 1943; Peters, 1960). This power
of removal has how been logt and in recent years the people
have well protected rights to both cultivated, resting and
even abandoned land (Gils, 1588).

Zambia, like most aAfrican countries, has a dual law and court
system, a relic of the cclonial past when different laws were
applied to crown land (now state land), reserve and trust land
{now reserve), and to white settlers and indigenous pecple.
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Customary law is still applicable in reserve Jand, but is
guided by statutory law. adccording to the Land Tenure Act
{1970) all the land was vested in the President, however,
customary law still prevails in matters concerning land rights
in reserves. This fact was clearly substantiated by the
number of respondents of our interviews (settlers arcund
wektlands) whose emphasis on the customary procedurs for land
acquisition or land settlement problems far surpassed those
who mentioned statutory law procedures.

5. Population trends in the wetlands

Luapula Province: increasing dambo use

Availakle data on population growth in the Province
demonstrates that, since 1962 there has bheen increase in
nigratory flows intoc the area, coupled with Increased
fertility and gross reproduction rate. Data from this survey
of dambo settlements indicate that there have been more people
settling around these areas in recent years. More people are
utilising the dambos especially for coultivation purposes,
Several reasons were put forward by thoge interviewed to
explain the increased influx and usage of dambos in this area.
The undsariying force iz the market economy. Dampbos have
recantly been used for growing high value vegetable crops and
green maize. It is the people’s belief that as the need to
earn cash increases, pecple who depend on agriculture for. cash
earnings will exploit this resource to meet their needs. The
building of +the Mansa-Samfya road has further encouraged
settlement and increased marketing ocpportunities. '

The domestic advantages of increased ease o©of access to
drinking water and water for soaking of cassava (the major
starch staple of the area) cannot be underestimated according
to those interviewed. The economic and nutritional advantages
of being able to produce cash and food crops by owning a fileld
en the upland and in the dambe were alsc strongly alluded to
as contributing factors to the influx of people arcund the
dambos. 'This situation enables the farmer to cultivate the
upland field during the rainy season and the dambo provides a
second field for cultivation in the dry season. However, the
cash returns from dambe cultivation, especilally vegetables,
seeps to be the most popular reason for the increased influx
to the dambo arsas. The people now even boast of other people
(middlemen) from Mansa town travelling all the way to these
dambo areas to buy vegetables in bulk for resale at the
markKets in urban Mansa.

11




Western Province: Movement from wetland to upland

Data presented by Peters (1960) basad on a quantitative.

traditional land usage survey (1948/49), shows that there were
more pecple living in the flood plain than by the upland pan
dambos. The lnhabitants of the Zambezi floodplain favour this
environment as they are able to cultivate a wide variety of
garden types. These gardens, with different hydrolagy and
soil fertility, help to spread the risk in relation to
rainfall distribution and flooding. At the same time, they
spread agricultural work out during the vear, as gardens are
cropped at different times.

The number of inhabitants of Western Province was 487,988
according to the last census in 1980, with =a projected
increase estimated at 573,400 by 1%90. The recommendation
domains which cover the wetland areas of Western Province have
an estimated rural population of 200,000 people (Muwamba
1588). Close to half the rural dwellers live in and around
the wetlands.

The =ettlement pattern in the wetlands of Western Province
show two distinct features. The first are the homogeneous and
concentrated gettlements in the floodplain where the ILozi
tribe dominates. The second are the relatively heteragenesus
and scattered settlements in the upland dambo areas. There
are two types of dambos in this area, distinguished by
hydrological characteristics: wet and dry dambos. The
settlement is scattered around the dry dambos, but around the
wet dambos (matunda) found in the Tui river system the
concentration of settlement is higher.

Peters {1960) enphasises the stability of the Lozl settlements
who dominate the fertile wetlands, but a pattern of out-
nigration iz observed:

"all Lozl wvillages in the plain were originally =sited
where they are found today. This traditional prominence
of the village s=site distinguishes the Lozi from other
tribez of HNorthern Rhodesia (Fambia). Though the village
site is maintained for ages its population is subject to
fairly frequent change. The willage resources remain
iimited and as population grows, there must be an exodus
of part of the inhabhitants, often accompanied or caused hy
guarrels. Divorce is also a frequent cause of the change
in the inhabitants and divorce 1s easy and fregquent. It
follows that the economic unit of the ‘garden family’ can
therefore be even more unstable than the household about
which it is built."

The crucial trend in the wetlands population dynamics (both
flood plain and dambos) chserved in recent years is the people
tending to move to and utilize the upland areas more than the
wetlands for their agricultural activities. This contrasts
with observations of relative stability by Peters forty vears
ago. Several reasions were put forward by people interviewed
in the wetlands.
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Maize is the preferred =taple amonyg +the farmers and urban
dwellers iIn Western Province, as is the case in Zambia a= a
whole. This has wmeant that farmers gear themselves to
gecuring waize. The yields of maize on the wetlands is very
low averaging 400-630 kg/ha, compared to a potential yield of
3320 kg/ha that can be obtained on the upland (ARPT Western
Province, 1988). The low vyield of maize on wetlands is
attributed to a number of reasons by the inhabitants. These
range from soil fertility problems to soil acidity, limited
arable wetland and water contreol, depending ¢n the field type.
A detailed account of crop preduction constraints is given in
a-later section on traditional use of wetlands.

There is increased pressure to earn money to enable farmers to
afford things llke scheool fees for their children, scheol
uniforms and essential food ingredients 1ike =zalt. Farmers
are getting engulfed by the national money economy and find
it necessary to produce not just for subsistence, but for much
needed cash as well. This situation, according to the
farmers, is forcing them t¢ look at alternative high value
cash c¢rops 1l1like +tobacce or cotton, which are easier to
produce in the wuplands than in the wetlands. Even for low
value crops, there is more room for extensive cultivation on
the upland compared to the wetland=z. The wetlands in Western
Province cover only 10% of the land, szlthough supporting one
third of the peopulation, compared +to the upland which. cover
the remaining 20% of the land. In addition, neot all of this
watland is suitable for agricultural activities. ;

Feters (1960) mentions the migration of male labour from the
wetlands in the early part of the 20th century to werk in the
urban centres where wades being offered were far higher. The
consequence of the continued migrations since then have an
indirect effect on the movement of people from the wetlands to
the uplands. A geood number of these migrants already had land
rights in the wetlands. The first observation by the farmers
interviewad 1is that these wetland areas abandonasd by the
migrants are rarely taken over by somebody else and this
therefore creates an artificial shortage of land on the
wetlands through absentee land ownership. Secondly, on their
return from their job in the urban sector, these nigrants
prefer to setitle in the urban periphery of the Province where
they can find social amenities or services such as those they
enjoyed in the urban areas. They alsc want to be involwed in
more commercialised agricultural activities reguiring improved
marketing and infrastructure. The result is that they tend to
settle in the wupland areas where these sgervices are more
developed. The remaining members of that Ffamily may then
follow the migrant to share the advantages in the upland
settlement.

A complex system of agriculture has been developed in the
wetlands; one of the main features of agriculture is the use
ol waterlogged peat soils, rendered cultivable only by neans
of extensive dralnage works. This is only possible with the
cooperation of many pecple and only an organised system has
the means of securing this. dccording to the local people,
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the technologlies and practices used in older times are the
ones employed today, although the socio-asconomic and, to sone
extent, the ecological conditions 1in these wetlands have
changed. :

Lack of appropriate technology for the utilization of the
wetlands was alluded to as a possible contributor to the
movement of wetland inhabitants to the uplands. This situation
was mentioned by willagers amnd agricultural staff on the
floodplain. Without the research support for alternative
agricultural technologies for wetland areas, farmers have
looked to the upland areas where opportunities are greater.
Although there have been some donor sponsored rice projects,
farmers see a lack of effort on the part of the authorities to
improve wetland produciivity.

Experiments with rice production occurred in the 1970s. Rice
expanded to the upland valleys and dambos, partly because of
rice research and extension initiatives in Kataba wvalley and
NE Mongu. However these projects did not address the full
range of agricultural problems faced by farmers in the
wetlands. A bhias towarde rice was shown by researchers and
field staff (Ndivoi and Heermskerk, 198%; cChileya et al,
1589).

Ecological change may be a further factor encouraging the
movement of cultivators out of the wetlands. Many dambos in
Western Province are in the process of drylng up. This is
deduced from the invading trees at the fringes and Irom
interviews with people living around them.

4 range of factors have influenced the movement ©f people out
of the wetlands. A desire to engage in more commercial maize
cultivation, a migration to be c¢loser +to services and
infrastructure, a response to changing environmental
circumstances of land pressure and desiccation and a reaction
to the lack of technological, research and extension suppert
for agriculture in wetland areas have all combined to affect
the current pattern. The relative stability aobserved by
Peters in the late 1940‘s has been altered.

6. The economic value of wetlands

Dambo use in Luapula Province
Agriculture and gardening

Historically it seems that wvery little use has been made of
dambos for crop production. For instance, Kay’'s (1964)
detailed description of field types of the Aushi pecple, who
settled near the dambos, makes no mention of a field type
situated in the dambo.
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Rice growing seemg to be the sarliest crop production venture
aszociated with the dJdambos. Scalia (1987) reports that rice
farming received Government attention for the first time in
1969 when a three year rice development project was initiated
in Luapula Province, with Europesan donor support. However,
prior to this time, rice was grown by smell communities along
the Luapula and cChambeshi rivers, on the sghores of Lake
Tanganyika and on the Bangwelu flats. Rice in the dambos of
Luapula {Mansa district in particular) is directly planted on
the relatively drier parta of the dambo (ie upper grassiand
and seepage zohes). The land preparation is done around early
October or earlier depending on size of area to be cultivated.
The grass is burnt and the land is then ploughed, narrowed and
levelled with hand hoes, The seed is broadcasted, the weeding
is done by hand pulling and fertilizer is broadcast over the
area.

In recent years wvegetable growing on the fringes of the dambo
has begun. The growers grow vegetables using the water in the
damboc for watering in the dry season. Alse found iz the
growing of vegetables on the few anthills found along the
fringes and sometimes in the inner parts of the dambo, agaln
using water from the dambo. The wvegetables grown include
tomatoes, irish potatoes, cabbage, rape and beans (Phaseolus
spl. Bananas are alsc increasingly being grown in similar
areas. Sugarcane is another crop bheing grown. Gaining more
pepularity is the growing of malze during the dry season for
harvesting of fresh maize as the raing get in. Presh maize,
according tco the growers, fetches a favourabie price at the
markets during the beginning of the rainy season.

Fishing

The main fishing areas o©on the upland dambos is the central
swamp. The information we collected on the methods and timing
of use of each method tallies very well with Kay’s accounts
from his study of the Aushi (in 1960). Four principle methods
are employed for f£ishing in the danbo.

Weir fishing is a methed in which a basket {Umono) and a welr
or fence (Ubwamba) is made of mud in the dambo (usually built
on the lower side of the dambo slope). The basket is sget
between the fence and people drive fish into the basket from
the upper side. Kay‘s study (1960) points out that welir
fishing was wirtually the only nmethod employed by men and it
cccupied nearly all of their fishing. This observation
remains true. The catches are usually small resulting in the
"serious” fishermen preferring to use this method in shaliow
stream and river channels rather than the dambo.

Az pools and hollows f£ill with water arcund January,
conditions favour the use of fish poison (Ybuba). The people
block an area of shallow water and scatter poundesd, socaked
poisonous leaves or roots into the water. This poison will
kill the fish within twe to three hours and the fish are then
scooped from the surface in baskets. Although efforts are
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being asserted by the village and fisheries authoritles to
discourage this indiscriminate fishing method, it still is
being enployed by the people. This methoed is commonly used by
women (Imai 1985).

Line fishing is a method in which a single hock is set on a
line. The hook is attached with a bait, usually worms dug
from the dambo edges, The people will then wade into the
water up to waist deep and dangle their bait. This method is
used 1in the months after January as water levels rise
slightly.

Basket fishing is the last commen method that was reported to
us by those interviewed. A selected stretch of shallow water
is either surrounded or a line formed at cne end by the
people. They then move forward, stirring up the water and mud
with their feet and scooping up the baskets which will contain
some fish trapped in the close weave of the basket.

The fishing peried over which these methods are employed is
from August toe May. However, some of those interviewed showed
concern over the dwindling population of the £ish
{extrapolated from the small amounts caught) in the dambos and
attributed it to over-fishing and the bad nethods employed

{mainly referring to fish poisoning}. The wvarieties of fish
caught inciude Marcusenius marcroplepidotus (Mintesa), Schilbe

mystus {(Ulupata), Barbel fish of genus Claria (Milenge).

Flsh farming is becoming increasingly popular in the Province,
especially in Mansa and Kawambwa districts. Mest of these
fish farmers tend to dig their fish ponds in the dambo sites
whare water supply is assured throughout the year.

Livestock production

Livestock play an insignificant role in the 1ife of the
Aushi. Cattle Xeeping, especially, 1s guite a hew
phenomenon. Earlier accounts point at sheep as being the
domestic animal grazing the dambo. XKay {1%64) reported that
sheep usually moved as one flock, unattended and they graze at
will in the surrcunding bush and dambo.

However, with the government’s recognition of the importance
of animal production as a component of overall agricultural
development, several cattle ranches, ox-training centres and
dairy farms have been established in the Province. These
programmes have taken advantage of the presence of dambos and
use them as grazing grounds for the animals, espec1ally during
the dry season when the grass on the upland is dry. More
pecple are procuring oxen from the programme for use as draft
power and transport. These owhers alsc use the dambos during
the dry season to provide grazing pastures for their animals.

Burning of grass in the dry season 18 used as a means of
stimulating green growth of the grasses 1n the dambo to
improve the pastures. Ferreira (1%81) indicates that on the
upland dambo the upper (Loudetia) grasslands provide grazing
from May onwards and the lower grasslands can be grazed,
usually by July, while towards the end of the dry season the
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seepage zone <an be lightly grazed. On the terraced upland
dambos along Ealungwishi river, though, cattle can

progressively graze from damboe margins {by late April)
downwards to the actual river banks (by late dry seascon) as
the dambe dries out.

Water supplies

In 1898 Weatherly (guoted by Kay 1964) found the dambos to be
vital to dry season water supplys water can be obtained
throughout the year from shallow wells in the =ands and clays
of the major dambos.

Domestic water supply is an important role that the danbos
plays in the everyday lives of the inhabitants along them.
Wells are dug in the dambos and are commonly used for water
collection for domestic use in the households.

Cassava 1is the main starch staple food of the pesple in
Luapula. The processing of cassava into a flour for use in
the preparation of Nshima {a thick porridge} invelves the
soaking of peeled cassava for fermentation. The fermentation
is done to remove poisonous alkaloids present in  fresh
cassava. This important phase in processing 1s aided by the
use of damboz in which the people dig sizeable holes which
£ill up with water. These are used for fermenting the fresh
Ccassava. For fermentation of c¢assava, the water must he
gtanding rather than flowing. Holes in the dambo offer a very
convenient facility for this purpeose, even for people living
further away from the dambos. e

Wild products

Wild preoducts provide supplementary food to the people of
Luapula. In this respect, dambos also play a role. Available
throughout the year are edible roots. The two most important
roots found In the dambo, Chiksnda and Imbwelenge, are dug
from the dambc margin during the dry season. These roots are
processad to make delicacies that add variety to the diet of
the people.

Dambos also provide material for building purposes. Most of
the rural houses are still grass thatched. Some of the
grasses that grow in the dambo are used for this purpose. The
most long lasting thatched roofs are these having the Ulweo
grass which grows in the dambo.

From the preceding discuﬁsion on utilization of the dambo, it
is evident that dambos play important roles in the liveliheood
of the people along them. However, when one looks at the
expanse of the dambos in the Province and the portions that
are utilized, it is evident that there still exists great
potential for dambo utilization, as long as the principles and
practices of conservation are adhered to.
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The use of the Barotse floodplain and dambos in Western
Province

In +this section I will restrict myself to reviewing the
traditional uses of two wetland types found in thi=s area,
namely the Barotse’? floodplain and dambos. The interaction of
wetland with upland use is critical in searching for a broad
and more holistic knowledge and understanding of the role of
wetlands in pecple’s livelihoods.

The two main land units in Western Province are the grass-
covered lowlands or weflands and the wooded uplands or
drylands. The uplands are a few to &0 metres above the level
of the lowlands, with the lowlands covering approximately 10%
of the Province and the uplands 20% (Gils, 1988).

The Barctse floodplain

Peters -(1960), based on survey data ceollected in 1948/49,
estimated the total area under production in the Barotse
floodplaln as being about 29,000 hectares out of a total area
of 74,424 hectares. Recent data (1988/8%) in the Province
indicates that around 40,000 hectares are cropped (Ndiyol an
Haaormskeri, 1989}). :

Agriculture and gardening

Two contrasting environments interact in this area, the
extremely infertile dry sands and seascnally flooded wvalley
floors with permanent seepage. This wariation has resulted in
the developnent of a distinct land usage pattern in which an
exceptionally large variety of field {garden) types has
evolved (Peters 1960, Shultz 1974). The more common types are
described below (see Figure 2}. ' The order of the description
is that of the catena field arrangement beginning with the
lowest section.

itapa iural: TLitapa

This field is situated on the fertile alluvial {clay deposits)
s80ils in depressions, o0ld dry river beds, on valley floors
and fleoodplains (Peters 1960, Shultz 1874). The <lay and
silty loams are fairly high in organic matter and have
adeguate bases. The seazonal floods form a thin, new
sedimantary laver which renews the fertility of the soil
{Shuitz 1574). The application of animal manure over long
periods has also been cited (Ndiyeoi & Heermskerk, 1989) as
another factor responsible for the fertility of these soilsa.
They have a high molsture holding capacity as a result of a
high percentage of humus.

3 Barotse floodplain is part of the Zanbezi
floodplain. It is considered the most productive
along the Zambezi flocdplain.
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Maize is the main crop grown on the Litapa fields (Peters
1960, Shultz 1974, Ndiyoi and Heermskerk 1%8%). 0Other crops
include sorghum, groundnuts, sweet potatoes and tobacco
(Peters 1960). - According to more recent information,
cucurbits and rice are alpo found {Ndiyoi and Heermskerk
1989).

The receding flood normally uncovers the Litapas sites in June
and they are burnt, ploughed or hoed over and planted in July.
The ground water level drops rapidly in the dry season, hence
the success of the crop depends on early planting before the
top sopil dries out too much. It is also dependent on
favourable rainfall in the early part of the rainy season to
mature the crop before the flood once more covers the field in
January or early February. This situation demands that the
fields are prepared quickly and consequently the average size
of the gitapa field is limited. But certain ftechniques are
aemployed to increase the area of sitapa under crops. When
planting in =so0il that had dried out at the surface, shallow
pite are duyg and the seeds, previously germinated in water,
are planted in the botton. Another technique involves
planting the lower lving parts of the field first, and sowing
them very thickly. Then during August and September the
garden is extended or to higher greund. But this ground is
not planted until the first rains hawve fallen, when
transplants from the area first planted are used. Both
technigques were found by Peters in 1960 and were explained to
us during our interviews with farmers in the wetlands. <Crop
loss i1s fregquent in sitapa cultivation either because the
period between successive fleods is too short or becauze the
early rains fail. Cropping in the sitapa is therefore
relatively productive, but risky under present conditions cf
orop management and water controcl. There has been a movement
away from sitapa in recent times.

Lizulu (Plural: Mazulu)

Lizuly in Lozl usually refers to a garden made on an anthill
of clayish loam soils on the fleoodplain. On the Barotse plain
the Mazulu provide the most prized gardens and the only
practicable site for building. Since there are comparatively
few areas in relation to the population, they are highly
valued.

Mazulu are dome-shaped mounds, typically 20-150 m in diameter.
Their surfaces are situated 1.5-3.0 m above the general
floodplain which makes then often the site for settlements.
The formation of these mounds have been attributed to
sedimentation, termites or human construction.

Maize is the main crop grown on the Mazulu and it is normally
planted when the rains are well set in (Oct-NHov). Rarly
maturing varieties are used to aveid the effect of the floods.
At the centre of the floodplain Mazulu are liable to he
partially submerged in February or March when the flood is at
its pesk. Other crops found on the Mazulu are sorghum and
sometimes intercropped maize (Paters 1960, Gils 1988) and
millet (Gils 19845).
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Maruly are fertile and are cropped continuously for leng
pericds, The Mazulu have loamy so0il with a moderate content
of organic matter and a fairly good level of bases. Unless
nanured by staked cattle, they must be rested for two to three
vears after a period of three to six years cultivation (Peters
1960). Howevear, Gilg {1988) reports that many Mazulu in this
floodplain are permanently fallow. This is & result of the
risk of early flooding, drought hazard after garly seeding and
accessibility from settlements at the plain edge, where part

of the formerly transhumant floodplain population is settling
permanently.

It should also be noted here that 1land rights play an
important and crucial role in the optimal utilization of the
Mazulu, as absentee owners do not readily lend out the fields
as a result of their strong traditional importance, such as
being burial =sites of their ancestors.

ando (Plural: Tis
Lishanjs fields are made on peats derived from the decomposed

remains of plant growth, with Syzygium as the dominant tree
species followed, towards the plain, by a dgrass/herb swanp
with a hanging groundwater table. These peats have frequently
developed on the edge of the fleoodplaln where there is
permanent seepage. :

Ta be ahla to use the peats for oultivation, drainage is
necessary. The fields are made by digging deep and narrow
drains roughly parallel to each cother, the distance depending
on the drainage necessary. Similar drains are dug more or
less at right angles so that drains form a rough lattice
enclosing small blocks of raised beds (called Mikomena in

Lozi}. Thus the fields are drained and the water level
controlled by a dense, almost rectangular, system of drainage
canals. The excess water runs off via culverts which are
often 1long and fellow the natural contours. This

sophisticated method of wuntilizing the peat formaticns 1is
unigue in Zambia (Shultz 1974).

The Sishanjo field is prepared for cropping by hoeing to a
depth of 2 to 3 inches, and leaving the turf reversed. This
iz done when the land i=s not tcoco wet and the laver of turf is
burnt when sufficiently dry (Peters 1%60}.

Maize is the main crop grown, but sweet potaltoes are often
ugzed a&as an opening crop on a new or recultivated field.
Cucurbits are often underplanted and occasicnally small areas
are used for finger millet (Eleusine coracana), dorown for
malting purposes. Recent authors (Gils 19888) and our
interviews 1in the area pcinted out that rice, wheat and
vegetables were the relatively new crops grown on this field
Lype.
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It is estimated that roughly 40-60% of the Sishanjoc soils are
drained and cultivated in this way at the moment {(Hennemman,
1984). However, evidence from ocur interviews point out that
this percentage was much higher in the past (1950s-1960s).
The advantages of draining, such as stimulation of plant
growth through the promotion of mineralisatlion of organic
matter ahd increase of air supply to the reoots, are ocffset by
numerous disadvantages. Gils (1988) states that this
traditional drainage results in rapid and irreversible
shrinkage and Jirregular subsidence of the surface, thus
impeding further drainage and leading to cxidation and wind
erosion of the organic top scil (see Part 23}. Banks of
ditched in peat are unstable and have become the sgtarting
point of land degradation. Water should be contreolled sc that
the water level does not drop too low, cotherwise most of the
roots will be above the capillary level and the mineralisation
of the organic material will be too fast, which would destroy
the natural fertility irreversibly (Shultz 1974). Carelezss
checks {which are rampant) result in weeds growing in the
culverts which bleck the drainage, hampering production.
Erosion deepens the culverts and excess drainage occurs.

Other problems related to the Sishanjo fields include low work
ability of the goils due to belng covered by sods of
stoloniferous grasses and sedges. Ox ploughing is difficult
in the wet earth. Low pH (2.0-2.8) makes them unsuitable for
a number of crops and may result in the release of the toxic
trace elements of aluminium and iron. Deficiencies of
calcium, magnesium, copper and molybdenum may become apparent
after a few years of permanent cultivation (see Part 2).

Ndiyoi and Heermskerk (198%) report that cassava is planted in
May-July and harvested after one year. Maize {local variety)
is planted in August and harvested 1in February {during
floods). Sweet potatoes are planted in December and March and
harvested after three months. 211 crops except rice are
planted on raised beds.

Wet Litongeo

Peters {1960) points out that maize was the main crop grown,
easpecially from plantings made from July to December.
Cassava, able to¢ yield mature reocots in eleven months, was
increasingly being grown in areas of heavy population. Kapok,
sugarcane, sorghum (often the saccharine type), kidney cotton,
cowpeas, cucurbits, pineapples and local tobacco were found,
agrown in the dry season. Fruits such as oranges and even
peaches were found in the wvicinity of the town of Mongu,
according to Peters. He further contends that the full range
of crops cultivable on these fields has by no means yet been
fully exploited. Recent authors (Gils 1988, Ndiyei and
Heermskerk 1989), report early planted maize, banana,
sugarcane, wheat, rice, vegetables, cassava, sorghum and sweet
potatoes as being grown, with the latter twoc on raised beds.

22




Most of these sites are cropped almost continuecusly with no or

very little attempt at rotation. Drainage is often
unnecessary due to satisfactory ground water levels and
absence of flooding risk. It is on the wet Litongo that
kitchen gardens are placed. These receive a good deal of

refuse and drappinge of small domestic animals.
Livestock production

The major livestock in the area is cattle. In 1960 Peters
reported that the population of cattle was high and fluctuated
about a quarter million head. Since 1964 cattle numbers have
increased by an average of 2.5% per year and the population is
currently approaching 0.5 million head of cattle (Gils, 198%).

Cattle in the subsistence farming system of Western Province
have several functions: to0 supply manure, draught for
ploughing, transport, milk, security, investment, cash income,
and meat. It ia clear that cattle play an important role in
the livelihood of the subsistence farmers in this area. 1In
the past cattle were not sold under the Lozi Kingdem but were
a source of prestige, used for settling local disputes or
paying dowry (Beerling, 1988). The selling of animals is
therefore a new phenomsnon which can be attributed to the
intreducticon of the money economy in the area.

The seepage and the floodplain grassiands (wetland areas) are
vital for cattle production. There is a transhumant system
practised. This involves the seascnal movement of cattle
controlied by the flooding of the Bulozi Plain and
availability of water in the other parts of the floodplain
(Chileya et al 1%89}. 1In the Bulozi plain animals graze from
June/July until December/January when the plain gets flooded.
At the time of floods the animals are moved to the plain edge
and forest areas and stay there until the floods recede from
the plain. Pastures used in the woodlands during the rainy
season are inferiecr to those on the plains, and cattle lose
weight until they return to the plaing in the dry season.
This weight cycle is the reverse of that which occurs
elsewhere in Z2ambia, where cattle lose weight during the dry
seasaon when pastures deteriorate (Shultz 1974).

The Bulozi meander belt is the main grazing resource of
Western Provinge and is guite resilient to overgrazing due to
the annual floods, which 1imit the grazing perioed. The clay
and loamy stream channels (sitapa) and especially the seasonal
ponds and lakes (mulopo) produce good forage grasses (eg
Echiggchloa stagpina and Vossia cuspidata) wital for cattle
growth during the non-flooding season. These grasses are
perennials which are well adapted to the yearly burning for
green regrowth necessary for effective livestock production.

Fishing
Fishing is the third most important economic enterprise of the
traditional farmers in Western Province, It is a =easonal
activity of the farmers, especially arcund the Barotse
Floodplain. According to Gils (1989), the correct estimate of
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fish yield from the floodplain is bhetween 12,000 and 15,000
tons per year depending on the fleed regime. This amounts to
a s=ubstantial supplement of animal protein intake of the
population of this area. Other wetland areas of wet dambos
and the Zambezi tributaries supply a small, but essential fish
protein quantity to the local people. The acidic nature of
the dambos has been cited as possible reascon for the low
output of fish.

Interviews with fishermen revealed that the main fishing gear
used are gill nets which are set overnight in standing water
and landlocked lagoons. Other traditional wmethods used are
using baskets (makuko) for trapping fish as they swim in the
direction of the waterflow. The major fish type iz a bream
species; some tiger fish and other small species can alse be
found. The fish caught are for home consumption and supply to
local markets for sale.

Water supplies

Wetlands or seepage areas provide drinking water for people
living arcund them. It has been reported that the surface
water in dambos and small rivers 1s freguently
bacteriologically contaminated (Gils 1589). However our
chmervation was that the people usually congtruct hand dug
waterholes in the dambos for drinking water supply. Cattle
also benefit from these water sources.

The post harvest processing of cassava includes a fermentation
phase by soaking in water. The dambos and other secpage areas
provide an easy facility for this purpcse. Small pits are dug
which fill ground water and are used for soaking the cassava. .

Dambc use

Literature on the utilisation of dambog in Western Province
seems to be limited compared to that of the floodplain
wetlands, and therefore our interviews were mnostly
concentrated on dambos. The utilisation of dambos is very
similar to that of the wet Litongo and to a lessey extent that
of the Sishanjo. In the pan dambos the main crops which were
grown in the past included maize and sweet potatoes. The:
sweet potatoes are grown on mounds and used as the starter
crop for cultivation in these dambos. Maize is grown on the
flat from July andé harvested in February. Water control
through drainage is not necessary as a result of satisfactory
groundwater levels. some of the dambos were reported as
arying up. Gther crops found include frult trees such as
bananas and on the drier fringes of the pan dambos, citrus,
mangees and guavas are alsoc found. Sorghum is another crop
that was found on the fringes of the dambe in the past, but
its presence has diminished on these fields of late. Some of
the reasons given by those interviewed include lack of a
market and the labour intensity (especlally bird scaring)
compared to maize.
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Rice is a relatively new crop. It was introduced in the early
1980s by donor agencies who provided credit facilities and
technical assistance on rice production. However, as has been
the case in a good number of aid preojects, when the agencies
pualled out there was a corresponding decrease in  the
cultivation of this ecrop. Some farmers are still however
growing rice on these pan danbos. It was also pointed cut
very emphatically that the limited technology available to the
farmers on cropping techniques is an important factor that has
led te the diminishing utilisation of the pan dambos. Field
vigits indicated, for instance, that most farmers were still
using local varieties of maize (low yielding) and fertilizer
use was very limited. Related te this 1is the poor
communication links which impede input (improved seed,
fertilizer etc) distribution and acquisition, market for sale
of crops, especially sweet potatossz, which are a relatively
perishable item. The soils are also difficuit to cultivate
because of molsture and the grasses and sedges that cover
thase areas,

Valley dambns are common in the Lui river gaysten. The
gettiement pattern also follows this river system. The ILui
river itself runs from Kaoma district through Mongu district
up to its deltas on the Zambezi river in Senanga.
Hydromorphologically two types of wvalley danmbos can be
distinguished in this river system: the dry and wet dambos.
Along the dry dambos there are still pegple living but most
use the upland for crop cultivation. It was reported that the
people in the past (Nkoya) usually utilized these dawbos to
grow cassava (Chileya et al 19892). The wet dambos rarely dry
up during the year. Crops grown con these dambos are maize,
sweet potatoes and rice. Rice is alsc a relatively new crop,
but has become the major crop in this system.

The wet dambo rice fields in the Lui river system are prepared
by ox-ploughing. These fields flood during the time when rice
is growing and flooding recedes for a few months when rice is
about to be harvested. This offers an ideal situation for
rice growing, according to the people. It was reported that
even if a farmer is late in planting his rice it will do well
on these fields becausze of adeguate soil meisture availability
extending beyond the growing period.

Limitations reported for rice growing on these fields include
the lack of water contrel. The river sometimes floods
destroying the crops in the field. Wwhen the soils are too
waterlogged ploughing using oxen becomes too difficult.

There were indigations of rice growing leading to
marginalisation of other crops that were previously grown (eg
maize, s=sweet potatoes). The increased production and
importance of rice in this system iz attributed to the
followlng factors according to Chileya et al (1%85%):

- It fetchas a very good price at the Cooperative Union
{official crop marKeting institution in the Province).
However more farmers recaently are selling locally as this
is even more profitable.
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- It does not compete with the growing of the staple food of
the area, cassava. This is because cassava and rice have
different peak pericds of labour.

- There is bias towards rice extension services. It was
claimed that extension officers in the area visited
farmers who are growing rice more than those growing other
Crops.

7. Damhos and food security in Luapula

The adaptive Research Planning Team in Luapula Province (ARPT-
LP) s=started working in the Province in 1982, The team’s
responsibility is teo understand the farming systems and devise
trials that will help to scolve smalli-scale farmers”’
constraints to lncreased food production. The team haz an

area focus which compliments the commodity and disciplinary:

focus of the gtation based research teams. ARPT therefore is
multidisciplinary and examines the socio-economic, as well as
the tachnolsogical constraints which prevent farmers from
ingreasing production, whether for subsistence or income
generation,

From the start of its work ARPT-LP recognised that improved
food producticn is only meaningful if it ensures the food
security status of the farmers' households. A matriticonist
was part of the team f{until 1985) and contributed greatly in
directing the team’s agronomic trial programme to focus on
technological interventions that will contribute positively to
the food security statug of the households. A second reason
for adding food consumption considerations to the farming
systems research programme was that consumption preferences of
farm families would lead to guick acceptance of technologies
developed.

Diagnostic surveys in two areas in Mansa district (Mabumba)
and in HNchelenge district (Mukunta) showed that there is a
problem of malnutrition in the areas under study. Analysis
indicated that there is a pericd of six to eight months {July-
January) when there is very little te eat in the farmers’
households. This "hunger season" coincides with the dry
season (Gobezie 1985). The survey results clearly indicated
the seascnal dimension of agricultural production and
consumption patterns in the area.

This seasonality of production has definite adverse effects on
the nutritional well being of the farming households. As a
result of this survey it became clear that strategies must be
sought for f£illing the gap between the "hunger season" and the
pericd of adequate food supplies. With the "hunger season"
coinciding with the dry season it became apparent that water
availability for food producticon was a fundamental constraint.
The dambos with an adequate supply of molsture throughout the
year presented the greatest potential for exploitation to
alleviate this sgituation. ARPT-Luapula therefore arrived at
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the strategy of aextending the food productien season through
the utilization of residual meoisture of dambos. This use of

residual moisture was adopted mainly because other approaches
would have included irrigation, demanding extra efforts and
costs in farming systems that are known to be constrained by
labcur and income.

A survey was designed to explore the reasons why there is so
little utilisation of dambos in the dry season. The results
showed that the majority of farmers (65%) interviewed said
that it was =simply not possible, 15% said it was too
difficult, 12% had never tried and 8% gave other reasons like
shortage of labour, cash etec (Dougnac 1987). From the results
obtained and dambc utilisation observations, it was evident
that there was very little, if any, indigenous khowledge to
build on for the formulation of agronomic practices for the
utilisation of dambos in the dry season for crop production.
The experimental work on dambeos in Ebuapula thus started in
1984 with this background.

B. Agronomic research in the Wetlands

Lunapula Province

During the initial stage (1984-86) the team looked at various
aspects which included the following:

- Different crops’ {(and varieties’)} suitability for
production in the dambos: cereals (maize, oats, wheat,
barley and triticale); vegetables {cabbage, rape, kale,
tomatoes, pumpkins, sguashes, onion, peas, lentils,
amaranthus and carrocts); legumes {Phasaolus beans, broad
beans, chickpeas and soyabeans}; roots and tubers {sweet
potatoes and lrish potatoes).

- Site selection criteria was also sought using most of the
akove mentioned crops as Test crops along some of the
‘identified transverse sections of the upland dambo.

= Methods of land preparatiocn as they relate to the type of
Crop.

- Seedbed preparation for the various types of carops,
fertilizer application methods, timing, types and amounts
for the wvarious crop types.

- Liming and mig¢ronutrient effects on various crops.

- Drainage effects.

-~ Erosion control.

- Windbreak effects, microclimate effects, especially as
they relate to temperature regulation.
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- Water use, with the aim of establishing whether it is
possible to completely rely on residual moisture
throughout the stages of crop production on dambos.

- Identification of suitable c¢rops for first year
cultivation (virgin dambc landj,

- DUse of crop residues for soil conservation.

Detalls of results and discussions on the exploratory
experiments c¢an be found in two reports of +the ARPT-LP
{Dougnac 1986; 1987).

The results of the three yvear e¥ploratory experimental phase,
complinented with suggested ideas by independent sclentists,
formed the focus of the second experimental phase. This phase
aimed at making appropriate modifications and verifications of
the successful interventions l1ldentified. The exploratory
experimental work showed that dambo cultivation is difficult.
Dougnac (1987} concludes that traditional corop husbandry
methods need revision to be adapted to the very special agro-
ecological and climatic environment of +the dambo. Soil
chemistry aspects and scil and water management are Key
factors to be attended to, effects of wind and temperature
nead to be carefully ohserved, and the scurce and use of
nutrients related to timing of land preparation and method of
fertilizer applicaticn should be locked at more carefully.
The selection of crops and varieties is an important issue to
observe, while the importance of =o0il conservation and erosion
control measures must always be kept in mind. If the cropping
ig well planned, with crops and wvarieties well selected, the
temperature and water fluctuations could probably allow the
supply of food, covering the whole "hunger season®.

The subsegquent experimental phase (1987 and 1¢988) then
narrowed down to specific issues which resulted 1in the
formunlation of preliminary agronomic recommendations for dambo
cultivation summarised in Box 3.
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Box 3: Agronomic recommendations for dambo cultivation,
Luapula

Site selection. The bast land for crop productlnn i= the part
of the dambo with a good amount of organlc matter. This type
of land i= commonly found on the main and low Seepage Zzones,
The upper and lower grassland zones should be avoided due to
the high risks inveolved in their cultivation, which include
the low water holding capacity, low nutrient status and ease
of so0il erosion. Site selection should be done in-situ
bacause of large variations of scil on very small areas within
the recommended zones.

Land preparation. New dambo soils reguire early 1and
preparation. Digging [ploughlng] of land cannot start later
than July/August. After digging, all cleds are to be piled on
very high seedbeds (ridges of 2 metres wide and 80 cnm high are
recommended), Leave about 1-2 metres between ridges to avoid
the sand of the subscils in the formation of the ridges.
Before the rains start (end of October) a mulch of grass or a
cover crop of Crotelaris should cover the ridges as well as
the paths to protect the new cultivated scil from ercsion.

In early March 200 kg per hectare of NP compound fertilizer
should be breoadcast and incorporated into the soil together
with the mulech or green manure Crop. This operation will
allow a minimum nutritional level in the soil and will speed
up the process of organic matter decomposition. This method
of land preparation is walid for all types of crops tested.

Seedbed preparation. The s#sedbed preparation should start cne
month before planting. The level of the water table will
determine the height of the =seedbed. The so0il should be
worked to a fine tilth t¢ ensure good soll~seed contact as
well as facilitate capillarity.

Planting time. Most of the leafy vegetable crops show a wide
range of suitable planting times {April-May), but the optimum
seems to be crop type dependent.

Fertilizer application, Most fertilizer is recommended to be
mixed, broadcast and well incorporated into the scoil at least
two weeKks before planting. The amounts wvary from crop to
crop. If crops present signs of deficiencies after the
initial application, dissolving the deficient element in water
solution and applying it to the scil may help.

Mioro-nutri and 1imi Micreo-nutrients found to be very
important are copper and hcron in cereals to prevent the
incidence of sterility. These micre-nutrients must be applied
before planting, at the time of planting or socon after
planting, dissclved in water and applied. Although beneficial
effects have bheen shown by changes in soil pH and subsequent
crop yields where lime has been used, it is economically not
possible. Its cost and transportation costs are prohibitive.
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Drainage. Drainage can be necessary especlially for early
planting. Channels should be built in a way that minimises
the risks of soil erosion. It 1s recommended to block the
drainage channels during the rainy season and to cover the
bottom with a layer of grass. Drainage is also a method of
reducing the effect of iron toxicity.

Erosicon contrel. The planting area should be designed across
the =lopes. Fringes of grassland of 5-6 metres should be left
between every two cultivated ridges. The grass between ridges
can be controlled (by slashing) but not removed completely to
leave hare =coil. Crotolaria is recommended as a good cover
crop (and green manure crop) to be planted on the cultivated
land when fallow in the rainy seasocon.

Windbreak. Many crops are sensitive to cool winds., It 1s
advisable to use windbreaks made of grass or using Crotolaria.
This is very important soon after wvegetables are transplanted.
Though this is not absclutely necessary, improved yields of
vegetables have been obtained when windbreaks are used.

Water usea. In general, dambo cropping dees nob reguire any
irrigation. However, one initial watering will be necessary
to ensure good germination and supply the newly transplanted
seadlings with the initial requirement of moisture. Water can
alsc be usged to speed up the dissclving of fertilizer in the
s01l or as a soil coolant during the hot dry seasion.

Posgible crops for first year cultivation. If the land has
been prepar=2d well in advance {(August-September) some crops

can be planted the following year in May/June. The following
crops are recommended as first year crops: Irish potatoes,
peas, beans and cucurbits (sguashes especially).

Use of crop residue. If grass or crop residues are removed
from the planted area ({at harvest) they should be piled and

reincorporated into the ridges. This is necessary for organic
matter maintenance and build up as well a8 to recycle
nutrients as one way of minimising the use of chenical
fertilizers on subsequent crops.

In 198% ARPT-LP started conducting on-farm tests of the
packages developed to see the effectiveness of the
recommendations under farmer conditions. Reactions from
farmers on different aspects of crop production will also be
used in the fine-tuning of these packages to make then
compatible with the conditions prevailing in the farming
systems for which they are intended.
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Western Province

Agronony research in the wetlands of Western Province is at
the initial stage.. Although research strategies have been
drawn up in the past, they have not addressed critical
gquesticons, as perceived by the settlers in the wetlands.
However the research branch through the adaptive Research
Planning Team in Western Province (ARPT-WP) have now
recognised the crucial role that wetlands play in the
agricultural systems of Western Province. They have
undertaken diagnhostic work to further their understanding and
identify problems that limit the output from the wetland
areas.

In 1989, ARPT-WP drew up a research strategy for the wetlands.
Box 4 contains an outline of the general strategy as
documented by Ndiyoi and Heermskerk (1989).

Box 4: Constraints to wetland cultivation: Western Province
S50il 1im ions

501l acidity is prevalent on the peat solls of sishanjo. This
acidity is believed to he caused by the release of organic
acids in the proceszs of deconposition of the peat. This type
of acidity causes deficiencies. The suggested solution to
this problem is to avoid decomposition of the peat by good
water management. Liming is seen as being difficult; too much
may alsc cause toxicities. With burning of grass on the
Sishanjo, the ashes may help to raise the pH and consequently
free the nutrients which would otherwise not be available.
The fires would alsc help to kill weed seeds and rhizomes.
Burning of old grass in the flood plains encourages new
shoots, provided sufficient moisture 1is available. Due to
excessive wetness of potentially fertile soils on the sishanio
the s0ils need to be drained if crops are to be grown.

traints by landscapea tion

Sitapa Early maturing varieties of maize are needed which
can escape the floods and grow on residual moisture
and early rains. Some monitoring is needed on
floating s=orghum in order to find out how this
adapted crop 1s performing. Davelopment of deep
water varieties are needed.

Mazulu Appropriate maize wvarieties are needed for this
enviromment to minimisze losses incurred at present.
Monitoring of hybrids against open pollinated
varieties is reguired. Sorghum varieties need to
be compared with +the 1local variety Mankonge.
Varietiez should be earlier to aveid birds and
resistant against Smut and Downy Mildew diseases.
Improved sweet potato varieties resistant against
the wvirus conplex are needed. Introduction of
pigeon peas as a source of fodder after floods in
June/July, and green peas to improve diet and fuel
after pruning can be tried.
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Shishan-do Improvement of the vegetable production on residual
moisture in sghishanjo and alsc on raised beds in
the rainy season, which means some drainage.
Development of arops and varieties which do well in
sishanjo which is not f£fully drained, such as riece,
finger millet and taro. Some which can be drained
can be developed for early malze; proper varieties
are needed,

Crop livasntock interactjonc -
NHegative interactions include the following:

- Competition of rice and cattle for some fields; this
conpetition is seen in the flood plainz. Methods have to
be sought to reduce this competition.

- Herders care for cattle with the objective of getting
manure on their fields. Time of kraaling is generally too
long, especlally as this process takes place in the period
March-June when grazing l=z poor.

~ PFarmers bring animals as early as possible to the saana
{part of the wetliand cantena on the floodplains) for
manuring their sorghum fields. Animals suffer from ticks
when they ccme early.

Possible interventions include the following:

- Effective use of cattle manure should be improved.
Quality of manure has to be analysed for appropriate
recommendations on additional chemical fertilizer. Loss
of manure through leaching and burning should be minimised

~ Appropriate implements for animal draft power and improved
management of animals (feeding, dipping ete) szhouid all be
improved upon.

-~ Dburing the poor grazing pericd (February-June) use of crop
residues can be improved, eg storing of malze straw on
mazulu for when cattle return, increased use of rice straw
by cattle.

Socig— i traint

Labour organisation is needed to maintain the drainage systen
of the seepage zone. Shortage of lakour leaves no room for
intensive crops and practices, hence non-labour intensive
technologies should be looked into. Weeding 1f done by
animal-drawn implements would likely shift the workload from
women to men. Cattle management by women 1n general needs
apecial attention. Land tenure related problems are also
important. Absentee ownership causes deterioration of canals;
sub-optimal use of fertile soils like on marulu are related to
absentee ownarship on this type of wetland resource.
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9. Cconclusion

A number of issues are highlighted by this case study:

Historjcal chapnge. Patterns of movement between topland and
wetland cultivation differ markedly between different areas.
In Luapula there 1is an increasing trend to cultivation aof
dambo areas, while the opposite 1is observed in Western
Province. Here the availability of services and
infrastructure away from the wetland zone attracts people to
the urban fringe or to topland cultivation. By contrast, in
Luapula the growing market for vegetables and the
opportunities for dry season cultivation in dambo areas has
resulted in greater concentration on these sites.

Access and tenure. Changes in use patterns result in issues
of access and tenure. Increased competition for dambo sites
in Luapula may result in future shortages, although this does
not appear to be the case at present. In Western Province,
the migration out by some households, but the retention of
land rights to productive patches, results in the exclusion of
those remaining from potentially impertant agricultural =ites.

Food segurity. In both areas, the wetland areas are critical
for food security = poth through provision of subsistence food
for consumption at Xkey pericds of the year and through
providing opportunities for cash generation through
agriculture, However the opportunities of dry season
cultivation have not been fully exploited in Luapula.
Agronomic research is beginning to provide guidelines for
improving this practice.

Supperting farming practices. The need to provide research

and extension support to farmers in wetland areas has been
emphasised throughout the review. This has been lacking in
Western Province, but in Luapula research has been focused to
assist farmers in accommodating to changes in the agro-
ecosystem. The ARPT approach combines ahalysis of farming
systems from a multidisciplinary perspective, the
identification of key issues and follow-up with detailed
experimentation on farmer’s field and on-station sites.

Dambos and floodplains continue to play an important role in
the 1livelihood of the people with access to then. The
potentials for gainful exploitation of these resources are
many and varied. Our main concern however lies in finding
alternatives for increased food production for the poor.
These patchy wetlands have to be meaningfully expleited if
this challenge of ingcreased food production is to be met.
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ILED'S DRYLANDS PROGRAMME

The Drylands Programme at IIED was established in 1988 to
promote sustainable rural development in Africa's arid and
semi-arid regions. The Programme acts as a centre for research,
information exchange and support to people and institutions
working in dryland Africa.

The main fields of activity are:

& Networking between researchers, local orgamisations,
development agents and policy makers. Networks help

- #xchange ideas, information and techniques for longer term
solutions for Africa's arid lands.

# Suppaort to local organisations and researchers to encourage
sharing of experience and ideas, capacity bailding and
establishing collaborative links.

# Action-oriented research in the practice and policy of
sustainable development in Africa’s drylands, focusing on the
variability of resources and incomes on which populations
depend, development-oriented research methodelogies, and
natural resource management systems.
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