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Summary 

Over 1,164,000 ha of wetland areas are listed as suitable for irrigation, mainly for crop
production and livestock grazing. Existing and planned irrigation schemes are described for
the ,main river basins where large areas are devoted to rice and sugar cane. Emphasis' is
placed on the value of small scale, farmer-managed irrigation schemes and the rehabilitation 
of traditional systems. 

Introduction 
All wetlands are potentially suitable for agriculture because of their available water and high
soil fertility. Due to national priorities or requirements some wetlands are put to other uses,
such as game reserves. The total wetland area identified as suitable for irrigation development
is estimated to be over 1,164,600 ha (Table 1). 
Wetlands are swamps or low lying areas of land which are subject to inundation, usually
seasonally. They have hydromorphic soils, transitional morphological characteristics between 
terrestrial and aquatic ecosystems, and support hydrophytes and halophytes. 
Wetlands in Tanzania can be characterised under four main categories: 
1. Deltaic processes of rivers which discharge into the Indian Ocean and are 

characterised by flat topography, low lying relief and heavy'clay soils. They are subject
to sea water intrusion which contributes to the salinisation of the soils which, under
predominantly mangrove vegetation, are potentially acid sulphate. 

2. The deltas and lower floodplains of rivers discharging into the major freshwater lakes 
(Tanganyika, Nyasa and Victoria) are characterised by predominantly heavy, fertile
soils, a regular and flat topography, flooding due to high river discharges, and fluctuating 
lake levels over long periods. 
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. ' 

3. The permanent swamps on the periphery of lakes are formed by the outfalls of inland
drainage systems, for example Lakes Rukwa, Manyara, Eyasi and the Bahi Swamps.
Their topography is regular and flat while their soils are predominantly heavy and
affected to some extent by salinity. 

4. The floodplains are characterised by fertile, alluvial soils of varying textures, being
principally light in the levees and old river channels, and heavy in backswamp areas. 
Patterns of sedimentation, associated with historic changes in river morphology, result in
irregular patterns of deposition; topography is usually regular and mildly sloping. 

 
 
 
Table 1 Wetland areas suitable for irrigation 
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Utilisation of wetlands 

Tanzania's wetlands are chiefly utilised for crop production and livestock in tsetse free areas.
The principal livestock keepers are the Sukuma and the Masai. The Sukuma range from the
northwest of the country to south of Lake Victoria; they make extensive use of wetlands to 
the north, south and east of Lake Victoria for dry season grazing. Due to population pressure,
they are now starting to move south to the Usangu Plains through the Chunya Corridor. The
Masai extend south from the Kenya border to Morogoro Region in Central Tanzania. Their 
traditional grazing lands were in the north but population pressure has forced them further
south and they now utilise the Usangu Plains and Mkata Plains for dry season grazIng. 
Of the 6 million ha of cultivated land in Tanzania, approximately 450,000 ha is under 
wetland cultivation. The most important wetland crop is ric,e, which is grown on 409,000 ha,
the remainder is planted with maize, cassava, sweet potatoes, sugar cane and beans. Annual
paddy production was 788,300 t in 1988, indicating an average yield of 1.9 t/ha. 
For paddy cultivation, flat rice basins are prepared, with or without bunds depending on the 
water available during the growing season. Farmers living around lakes prepare broad ridges
with flat tops in May, when the lake water level drops, and grow sweet potatoes, beans,
vegetables or sugar cane. Their counterparts in the Southern Highlands make small earth hills
{'vinyungu') on which they plant upland crops. 
Cultivation in the wetlands is usually carried out with the hand hoe. Farmers who constantly
cultivate wetlands are often poor people without cattle to support the purchase of expensive
equipment such as ox ploughs or tractors. Pastoralists usually prefer to utilise their wetlands
for cattle grazing. However, in some wetland areas, particularly the Shinyanga and Usangu
Plains, pastoralists and tradesmen have embarked on commercial farming. Hence ox ploughs
and tractors, which facilitate land preparation, planting and haulage of produce, are
increasing. By using such machinery, more land is put under crop production. 
Low rainfall, and an outbreak of cassava mealy-bug which destroyed most cassava plants in 
the Mara Region, has turned attention towards the potential of wetlands for food production.
Presently rice, sweet potato and vegetables are grown but low yields are being realised. To
increase yields, simple agronomic packages must be developed and the available water must
be fully utili sed through irrigation. 

Irrigation development in wetlands 
Traditional irrigation, which is thought to date from the Iron Age, is found on the upland
slopes of Mt Kilimanjaro, Mt Meru, the Pare and Usambara Ranges in the north, the
Livingstone Ranges in the south, and on the Uluguru Mountains in the cast. Irrigation was 
never practised in the wetlands but traditional flood retention cultivation was carried out in
floodplains. 
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Irrigation development was introduced to wetlands as a result of population pressure on the
mountain slopes. Traditional irrigators were forced to settle in low lying areas, where rainfall
was less than 400 mm/year, and they used simple technologies to divert water from streams
to irrigate their small farms. Eventually, when irrigation became essential to crop production,
traditional technologies were improved and expanded. 
In the early part of the 20th century, several Baluchi families settled in the Usangu Plains
area of Mbeya Region and introduced stream diversion for rice production. This practice was
rapidly adopted by the local population and it presently covers some 20,000 ha. Water
harvesting and bunding for rice production was introduced in the dry central areas of Tabora,
Singida, Shinyanga and Dodoma Regions; the east Biharamulo District in Kagera Region;
the south and east of Mwanza; and in the Nyanza Division of Mara Region. This practice, not
usually classified as irrigation agriculture, is now estimated to cover 220,000 ha or 53.8% of
total area cultivated with rice on the Tanzanian mainland. 
In many areas, particularly in the Usangu and Pangani wetlands, the availability of water has
become the critical constraint to the expansion of irrigation systems, for which there is
considerable demand due to the rapidly increasing local population and high prices for rice. 
The Irrigation Department is currently undertaking projects aimed at improving agricultural
water utilisation in traditional furrow systems and by training farmers in water management
and irrigated crop practice. UNDP/FAO are supporting two such projects; one targeted at 
improving 4,000 ha of irrigated land in Kilimanjaro and Arusha Regions and the other
covering 3,000 ha in Usangu Plains. CIDA is supporting a project to improve traditional
irrigation systems covering 2,000 ha at Kimani, in the Usangu Plains. Through the Kapunga 
Project of NAFCO, 1,250 ha of traditional irrigation at Kimara has been improved. 
The National Agricultural Policy places emphasis on small scale irrigation schemes and
rehabilitation of traditional irrigation systems. These schemes are developed at relatively low 
cost due to the participation of the beneficiaries in all stages of project development and
management, and allows effective training of the farmers on scheme and water management.
However, due to the unutilised, vast agricultural potential of the wetlands, the government
has taken steps to exploit this potential for large scale irrigation projects. Studies have been
conducted in almost all the wetland basins, ranging from identification and feasibility study
to full implementation. 

Irrigation in the major river basins 
Table 2 summarises the area, crop grown and status of irrigation projects in Tanzania. The
Rufiji River Basin has 54% of the total potential for wetland agriculture in Tanzania. In
1975, the Government established the Rufiji Basin Development Authority (RUB ADA) to
plan and direct all development activities in the basin. Several large scale irrigation projects
have been studied, completed or are under construction. Water availability is beginning to
constrain further 
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Table 2 Irrigation schemes in Tanzania: status, crops grown and area 

Project Status Crop  Area (ha) 

Rufiji Basin     
Usangu Plains     

Mbarali operating rice  3,240 

Kapunga final planning #  (5,550) 

JKT identified #  (2,000) 
Little Ruaha     

Pawaga in progress #  # 

Madibra study complete rice  (400) 

Kilombero Valley     
Kilombero Sugar Co. operating sugar  5,240 
Chita operating rice  500 
Mngeta in progress rice  5,000 (1,500) 

Lower Rufiji     
Ikwiriri Block in progress rice  60 (15,000) 

 Ruvu Basin     
NAFCO 30% operation #  700 

JKT ceased operation #  300 
Pilot project surveyed rice  250 

Wami Basin     

    Mtibwa operating sugar  4,700 

    Dakawa operating rice  2,000 

Pangani Basin     
    Rehabilitation village schemes operating rice  700 

Tanga Region     

Kitivo operating #  640 
Mnazi village operating #  150 
TRIDEP, 10 schemes operating #  40-100 each 

Lake Victoria     

Mara River identified sugar  (30,000) 

Ngono River identified rice  (16,000) 

 Ruvuma Basin     

Maharunga proposed # 1 (8,600) 

Chiumo proposed #  (1,800) 

Nangaramo proposed #  (1,100) 

Kitele village proposed #  (940) 

 Inland Swamps     

Mto wa mbu, traditional irrigation operating #  4,000 

Note: figures in brackets are proposed hectarages 
 # indicates missing data 
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development in, the Usangu Plains and improved watershed management, irrigation 
management and environmental conservation is needed. Of the Kilombero Valley Zone,
330,000 ha has been identified as suitable for the irrigated agriculture of rice and sugar cane.
In the Lower Rufiji Zone, which includes the river's delta, a pilot irrigation project of 60 ha at
Segeni is complete and farmer training for rice production has started. 
The total area of the Ruvu River Basin is 85,000 ha and wetlands are found in the 3 km wide
floodplain of the Lower Ruvu Valley, between the Ngerengere confluence and the ocean. 
Studies by government and FAO identified 51,000 ha in the Wami River Basin as suitable for 
irrigation. This basin is subject to extensive flooding. 
In the Pangani River Basin, wetland areas can mostly be found in the Lower Mkomazi Plains
and along various tributaries downstream. Most of the soils are saline but several village
level irrigation projects for rice production have been identified. 
A total of 6,260 ha has been identified as suitable for irrigation .development in various
wetlands associated with minor rivers in Tanga. These are in the Msagisi, Sigi and Umba
River Basins. 
In the Lake Victoria Basin, 61,340 ha of flood land was identified as potentially suitable for
irrigation development. The most prominent wetland areas are in the Mara River Basin, in
Mara Region, and the vast Ngono River Valley, in Kagera Region. A feasibility study in the 
Ngono River basin for integrated project development was initiated by the people of Kagera 
Regions through individual contributions. Two pilot schemes were established at Kyakakera
(32 ha) and Nkenge (30 ha) for data collection purposes but neither are now operational due 
to lack of funds. The entire Ngono River Basin project has been shelved for lack of funds,
although the Lutheran Church at Kajunguti has established a centre to cater for small scale
farmers being settled in the area. Around the lake, eight small scale irrigation projects (40-
120 ha) pump lake water for irrigation in the dry season. 

In the Ruvuma River and minor southern basins, a survey of irrigation potential in Mtwara 
and Lindi Regions was undertaken in 1977 as part of the preparation of an integrated 
development plan. A total of 15,240 ha was identified as potentially suitable for irrigation
development. None of the proposed irrigation projects has been implemented. 
Two irrigation schemes are found in the inland lakes and swamps; the Mto wa Mbu flood 
protection project and the Gichameda Scheme are being developed in the wetlands around
Lake Manyara. The latter aims to improve traditional irrigation systems and to control floods
in the area. 

Simple impoundments 
Between 1982 and 1984, with assistance from USAID, the Irrigation Department undertook
trials of several impoundment alternatives at the Rift Valley River Project in Dodoma. The
most successful of these consisted of roughly levelled 
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paddies surrounded by substantial bunds constructed by bulldozer, and supplied from stream
diversions by simple excavated canals. The pilot area was expanded to 700 ha by 1989 and
has consistently produced yields averaging 4 t/ha, even when neighbouring traditional
paddies have suffered complete crop failure. 
Over the next 6 years, the Irrigation Department plans to expand this form of impoundment 
to cover 4,000 ha in the low rainfall regions of Dodoma, Singida, Tabora, Shinyanga and
Mwanza, where there is already considerable interest on the part of local farmers. Farmer
participation in all development stages, and complete farmer control over operations and
maintenance, is a key element of the project. This form of development has the additional
advantage that, although heavy machinery is required for construction, land preparation
requirements are minimal and all agricultural operations can be done by hand. 

Soil types, landforms and water regimes 
The distribution of soil textures in Tanzania is shown in Figure 1. Loamy-sand and sandy-
loam are the soil textures which cover 50% of Tanzania. Heavier soils (clays, clay-loams and 
sandy-clay loams) make up 30% of the country and are usually characterized by poor 
drainage and tillage problems. The areas of high soil fertility are largely restricted to soils of
volcanic, alluvial and colluvial origin and constitute only a small proportion of the total land 
area. elsewhere, the soils are typical of tropical Africa with low levels of nutrients
and'organic matter. Therefore, fertilisers and sound rotational practices must be employed for
good crop yields. 
Rolling, hilly and mountainous landforms, requiring extensive intervention to decrease the
risks of soil erosion, cover 60% of the country. Undulating, gently sloping landforms,
requiring only moderate conservation practices, cover a further 25%. The remaining 15% is 
made up of flat to gently sloping lands which do not require conservation practices. 
Potential land use in Tanzania, based on soil suitability and rainfall is shown in Table 3. The
eight land classification units used differentiate between areas of crop potential. A significant 
feature of this table, in the context of wetlands, is that 19% of the country requires flood
control, drainage or special management. Wetland soils are waterlogged seasonally or
permanently and are thus poorly aerated. 
River flows in Tanzania are extremely variable over the year and high river discharges are
associated with high sediment loads. The well defined river channel, which occurs in
relatively steep, hilly areas, changes character when it reaches the flatter, low lying 
topography of the upper floodplain. The velocity of the river decreases, resulting in the
deposition of coarse sediment in the river channel and the raising of the river bed. The
capacity of the river channel is decreased and the river may break its banks in search of a 
new course. The upper floodplain is therefore a wide, sand filled area with numerous
abandoned old river courses. Further downstream, high flood discharges also cause the 
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Table 3 Potential land use of Tanzania

Class Description Area Total area 

  (thousand ha) (%) 

1 Soils not suitable for cropping 175 0.2 

2 Soils where little cropping is possible 7,850 8.9 

3 Fertile soils where low rainfall or shallow 4,070 4.6 

 rooting depth limits crop yield   

4 Soils of very low fertility with moderate 29,665 33.6 

 potential   

5 Soils of medium fertility with moderate 20,010 22.7 

 potential   

6 Soils of medium to high fertility with high 8,075 9.1 

 potential ,  

7 Soils of low fertility in areas of high rainfall 2,515 2.8 

8 Alluvial or colluvial soils of considerable 15,980 18.9 

 potential but often requiring flood control,   

 drainage or special management   

 Total land area 88,340 100.0 

Note: 22% of land has adequate rainfall for crop production; that is over 750 mm in 
 9 years out of 10 

river to overtop its banks and coarse materials are deposited in the immediate vicinity of the
river channel. The gradual reduction of water velocity, as it enters the lower floodplain,
results in a similar reduction in the size of materials deposited. As a result, the floodplain in 
its middle and lower sections reflects a characteristic landscape pattern: a narrow river levee
composed of coarser textured materials lying above the general floodplain level; a medium 
textured and moderately well to imperfectly drained transition zone; and a lower basin of
clay soils with poor drainage and swampy areas. 
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Usually the effect of a water regime on soil characteristics is dependent on the soil drainage. 
At the river outfalls of the inland drainage systems (Lakes Rukwa, Eyasi, Manyara, and the
Bahi Swamp), the soils are influenced by highly saline groundwater. Further upstream, soil 
salinity decreases as it is affected by wet season leaching and a lower dry season water table. 
A similar phenomenon occurs in the deltas of rivers discharging into the Indian Ocean.
Salinity of wetlands occurring on the upper reaches of rivers is invariably associated with
impeded drainage. This is particularly so in the upper reaches of the Pangani River where a
layer of hard pan, thought to be associated with an old lake bed, occurs at shallow depth. 

Intervention, maintenance and management of wetlands 

Wetlands require human intervention in order to sustain high crop yields over an extended 
period. Invariably, wetland cultivation in the country is characterised by the lack of an
organised farmer programme. Every farmer will have his own cropping calendar and choice
of crops grown, and water use is inadequately controlled. 
In some areas of traditional irrigation, customary laws are used and all the activities and
maintenance is under farmer's control. An irrigation committee is selected and sub-
committees formed for the various aspects of the traditional system. The organisation of 
routine maintenance and water allocation is the responsibility of the committees and sub-
committees. Assistance for major repairs to these systems is usually channelled to the
villages by regional authorities from their respective development funds. 
The Lower Moshi (Rau River) Project is an example of an institutionally managed
smallholder scheme. Farmers are organised in water users groups, each with 30 ha. These
groups are responsible for operation and maintenance at tertiary block level but the main and 
secondary systems are the responsibility of the project extension unit of the government. The
development cost of this project was US$ 15,000/ha and there has been no attempt at loan
recovery. The scheme is heavily subsidised by the government; while tractor hire rates are at 
commercial levels, operation and maintenance charges only cover a small proportion of
actual costs. 
The present philosophy concerning cost recovery of such schemes is that farmers should
contribute labour and locally available materials (sand, rocks) whereas the government
shollitl provide (free of charge) expertise, machinery and other materials. Operation and 
maintenance should he the responsibility of farmers while the government should assist with
the formation and training of farmer organisations to undertake these duties. These
organisations should levy charges on their members to finance major maintenance 
requirements. 
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Constraints affecting irrigation development in wetlands 
 

The lack of financial assistance to purchase heavy earth moving equipment and agricultural 
machinery hampers the development of irrigation projects. Technical constraints involve the 
following: 

• lack of experienced personnel to carry out feasibility studies and engineering designs 
of projects and to organise formation of farmers' organisations;  

• inadequate data for planning, designing and operation of irrigation projects in 
wetlands; 

• lack of adequate agronomic packages applicable to wetlands. 
Social constraints involve the following: 
• traditional cultivation customs in some parts restrict people from cultivating 

• wet soils and from growing new crops;  , 
• in some areas of Tanzania, customs and culture regard wetland cultivation as being

the role of women, whose available time is committed to other duties. This hinders
expansion of wetland agricultural development. 

Recommendations for irrigation development in wetlands 
To attain the agricultural potential of wetlands, sufficient funds for their development should 
be made available by the government. 
A National Technical Cooperation Network for Wetland Development (NWEDEM) should
be established. Among other duties, NWEDEM will coordinate data collection of wetlands 
and provide a forum for solving the above constraints. FAG should assist the individual
countries in setting up National Units of NWEDEM. 
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