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Abstract

80% of Kenya’s population is rural and agriculture based. The majority of rural Kenyans rely on small-scale (subsistence) farming. The economic importance of rainwater catchment combined with smallholder irrigation has not been properly evaluated for Kenya, hence the investigation presented in the present paper. 

The investigation adopts a systematic, integrated and strategic approach (SISA) to evaluate the role of rainwater catchment in rural Kenya. The emphasis is on subsistence and appropriate technologies as well as management of natural resources (particularly land and water). 

In conclusion, recommendations are presented on how proper strategies can result in promotion of rainwater catchment and utilisation for food security in the new millennium.

Introduction
Kenya has a territorial area of 592,000 km2 of which 2% is occupied by water bodies, 15% by arable lands and 83%, classified as arid and semiarid, in other words, ASALs. The mean annual precipitation in Kenya is 621mm although some areas enjoy over 2000mm and others less than 200mm per year (JICA, 1992). 
Agriculture and Food Security

Agriculture is the mainstay of Kenya's economy and accounts for 30% of its total GDP. Agricultural products earn more than 70% of its foreign exchange and this sector provides employment for 3 to 4.5 million people. Over half of the total labour force of Kenya is engaged either directly or indirectly in agriculture. Kenya has not recorded sustained growth in the agricultural sector for the last eight years and, in fact, has recorded negative growth for the first three consecutive years of this decade. A decade or so ago, 76% of Kenya’s population lived in just over 10% of the land considered arable while 24% of the population lived in the ASALs making up 83% of Kenya’s land mass. (MRDASW, 1992). At present, an estimated 30% of Kenya’s population is living in the ASALs. 
Climatic cycles frequently adversely affect crop and livestock productivity in Kenya. Rural communities, particularly in the ASALs, regularly lose their livestock (often their only source of livelihood) and their crops, to floods or severe droughts.

Irrigation and Agriculture

Kenya promotes irrigation as the main technology required to increase food production. Traditional rainwater related irrigation has been practised in Kenya for some centuries, mainly along the Tana, Kerio and Perkerra rivers. On the Tana flood plains, irrigation was and still is based on seasonal floods while furrow irrigation is practised along the Perkerra and Kerio rivers. 

Formal irrigation development was started in the country by the British administration. With the construction of the Kenya - Uganda railway between 1901 and 1905, many workers were imported from India. Each of these workers was given about 30 hectares of land to produce vegetables (using surface water) for the railway crews in the Kibwezi/Makindu area. With the completion of the railway and start of the Second World War, many of these workers turned to retailing and abandoned agriculture. A second attempt at formally organised irrigation was started during the Second World War, and was concentrated in the Naivasha, Karatina and Taveta areas for horticultural products and shores of Lake Victoria for rice production. These activities necessitated by the need to feed British troops in East Africa, ceased when the war ended. (Kimani, 1984)

Between 1952 and 1960, Mwea, Ishiara, Perkerra, Hola and Yatta Irrigation Schemes were implemented under a land improvement programme which aimed to rehabilitate prisoners and/or detainees. After 1960, research findings became available on the profitability of irrigated coffee and tea production, resulting in progressive investments in sprinkler irrigation for large-scale plantations for these crops. In 1966, the Government of newly independent Kenya set up the National Irrigation Board (NIB) which arranged for small-scale tenant farmers to be allocated 1-1.6 ha of irrigated land for crop production. Investment in private small-scale irrigation on the basis of individual initiative began later as a consequence of rapid growth of urban areas that created a ready demand for fruits and vegetables. Submitting to the poor history of formal irrigation, the government finally gave approval to Small-scale irrigation in 1970s (Kimani, 1984).

Small-scale irrigation
Small-scale irrigation systems offer a way of boosting crop yields among small farmers. In mid 1980's, IFAD (International Fund for Agricultural Development) in collaboration with FAO (Food and Agriculture Organisation) investment centre conducted a review of the present state of irrigation in sub-Saharan Africa with special emphasis on small-scale water control schemes in this region (FAO, 1986). This review showed that irrigation in Kenya is not traditionally a part of the average farmer's daily life, so shortage of skills and knowledge about irrigation is a major constraint to the promotion of this technique. However, a few traditional small-scale irrigation systems including flood, swamp, surface and low-lift irrigation have been developed in Kenya, largely without government support
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Table 1 shows the gross marketed production from small and large farms in Kenya between 1974 and 1991. The increasing importance of small farm crop production is clear from these statistics.
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TABLE 1. GROSS SALE TO MARKETING BOARDS FROM LARGE/SMALL FARMERSTC  \f  "66" \l 09TABLE 2. GROSS SALE TO MARKETING BOARDS FROM LARGE AND SMALL FARMERS (K£ x 106)

PRIVATE 
Year
Large farms
Small farms
Total
% share of small farms

1974
73.4
75
148.4
50.6

1975
71.8
90.1
162
55.6

1976
122.1
128
250.0
51.2

1977
206
208.5
414.6
50.3

1978
147.2
186.2
333.4
55.8

1979
148.2
172.5
321.0
53.7

1982
216.67
232.25
448.92
51.7

1983
271.34
284.10
555.44
51.2

1984
386.22
402.53
788.94
51.0

1985
346.63
409.31
755.94
54.2

1986
515.53
422.79
938.32
45.1

1987
432.07
385.13
817.7
47.2

1988
500.41
445.33
945.74
47.1

1989
508.32
494.88
1003.20
49.33

1990
481.77
617.30
1099.07
56.17

1991
489.53
722.17
1211.70
59.60

Source: Economic survey reports of Government of Kenya for 1979, 1980, 1981, 1987, 1989, 1990,1991,1992.
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The Ministry of Agriculture classification of land in Kenya is based on annual rainfall and comprises 4 categories as shown in Table 2.
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PRIVATE 
Item
High potential land 857.5 mm or more annual rainfall
Medium potential land 735mm to 857.5mm annual rainfall
Low potential land less than 612mm annual rainfall
Other
Total

Land area in  ha x 1000
6,785
3,151
42,105
4,867
56,908

Percent of total area
11.9
5.5
74
8.6
100

Source: JICA, 1992

Lack of water and fertile land are the key constraints to food security in Kenya. Proper use of rainwater can have a positive effect on conservation of both these resources.

The amount of rainfall and availability of water is the most important factor in view of agricultural production. Based on the balance between irrigation demand and mean monthly flows, according to the JICA (1992) study, Kenya has about 471,000 hectares of land available for upland crop irrigation and 340,000 hectares for lowland (paddy) crop irrigation using surface and ground waters as shown in Table 3. Significantly, rainwater harvesting for agriculture was ignored yet this is an important option for smallholders and can be linked to smallholder irrigation. 
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PRIVATE 
Crop
Surface water
Groundwater
Total

Upland
469,600
1,514
471,114.00

Lowland
338,300
1,038
339,338.00

Source: JICA 1992

Irrigation Strategy

The water master plan (JICA, 1992), recommends that priorities for further irrigation development should be given to:

 •
Small-scale irrigation (low-cost of development)

 •
Irrigation of areas adjoining densely populated districts (many beneficiaries)

 •
Water deficient areas where agriculture is not possible without irrigation (food security in strategic areas).

The proposed Water Development Plan to the year 2010 prepared by JICA, (1992) recommends development of 140 small-scale irrigation schemes covering about 7000 hectares of land. The estimated cost for irrigation development was set at US$ 11 million for these 140 small-scale irrigation schemes. The real question here is whether more could not be achieved with the same amount of money if the emphasis was shifted to run-off farming, land reclamation in Arid and semiarid lands, floodwater harvesting, micro watershed management and other rainwater harvesting technologies?

Rainwater harvesting – a practical smallholder water option?

Well-balanced physical and economic development of Kenya calls for comprehensive, integrated and efficient water resources planning for the small landholder. Potentially, rainwater collection in agriculture has far greater importance - for more people's livelihoods – than rainwater for domestic supply

Many examples of appropriate rainwater harvesting technologies for smallholder agriculture exist. In regions with most exacting climatic conditions of limited rainfall in a hot summer season, strategies have been developed based on storing more water in the soils, and sometimes postponing crop planting until highest evaporative demand is past. This can include building high bunds or banks along contours so that extended strips of land may be inundated to a depth of as much as a metre. This water slowly infiltrates the soil or evaporates when a crop is planted as the water subsides. By this time, the season of highest temperatures passes so the crop is able to grow under conditions where evaporative demand is relatively modest.

This technique is used in Sudan where quick maturing millet is planted immediately the water left by a storm has subsided. The crop grows and matures in 80 days, using the moisture that has been induced to infiltrate the soil behind the bunds (Wickens and White, 1978). Similar techniques are used in other tropical, arid or semiarid areas where the rains come in summer, including parts of Southern Pakistan, Iran, China and India.

With regard to runoff farming as opposed to the exploitation of floodwater, the inundation method has been developed to its highest level of sophistication. Techniques differ in detail, but the principle is to allow runoff to collect behind a bund and leave the water standing until the planting date for the crop approaches. Then the land is drained and the crop is sown. 

A third way of exploiting the water is to take advantage of infiltration from the inundated land to the water table beyond the bund.

Rainwater Harvesting for Food Security in Kenya
Kenya has a well-developed agricultural extension system stretching from the Central Government to the Sub-Location level. It also has Research, Government, Inter-Governmental, Non–governemental and private organisations that are working on appropriate technologies for agriculture. In spite of this, Kenya continues to suffer serious food shortages. Clearly it is time to review present land and water use policies and seriously consider options not investigated earlier. Rainwater harvesting for conservation of natural resources and reclamation of land for food production is one of these options. 
Much information on the successful use of rainwater for increased food production and effective, sustainable rainwater harvesting technologies is available. The country now needs to put in place a strategy to identify, adapt and promote the opportunities that arise from this information. Kenya receives relief food, in particular for the people of arid and semiarid lands (UNDP-GOK, 1998). The starting point for an integrated water and land use strategy might be a pilot strategy for the ASALs.

The components of an integrated system for conserving and providing water in arid lands must concentrate on meeting water demands and increasing precipitation in such areas. The matrix presented in Figure 1 contains a prioritised integrated water demand framework for the ASALs of Kenya. The distinctive characteristics affecting water/land use by pastoral communities in Kenya form the basis for this systematic and integrated framework.

Figure 1. Water and land use priorities in ASALs of Kenya

Population Group
Natural Resource Required And Priority


Water use
Land use


Domestic
Livestock
Agriculture
Human

needs
Rangeland
Farming
Other/

Forest

1.
Traditional pastoralists 
1
2
3
1
2
3
4

2.
Modern sedentary pastoralists
1
2
3
1
2
3
4

3.
Traditional ASAL farmers
1
3
2
1
3
2
4

4.
Newly integrating groups of farmers, etc. 
1
2
3
1
4
2
3

Measures that can help to increase precipitation include:

Protection and expansion of forest and plant cover to increase water storage, to control runoff and promote transformation of water into vapour.

Increased water storage through management of natural structures such as aquifers and by constructing manmade structures such as dams, rock catchments or contour bunds to harvest rainwater. 

Improved irrigation efficiency by conversion /reuse of surface and ground water.

Optimisation of irrigation through efficient water distribution and use, storage before seeding as well as adjustment of irrigation times etc. 

Increasing the distance of water transfer
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