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Introduction

Western Kenya, the home of 8 million people is one of the Kenya’s most densely populated regions. Population densities range from 500 to 1200 people per km2 and the population growth rate is over 3.4% year-1.  The highlands of western Kenya cover 85,000 km2 and represent 15% of Kenya’s total land area (Amadalo et al., 2003). It is also characterized by low crop productivity, shortened or non-existent fallow period, low fertilizer inputs, lack of pesticide use and improved seeds. The high population pressure coupled with the monocropping of maize has caused a steady decline in soil fertility and soil organic matter content, which in turn have favoured the build up of Striga weed (Parker, 1992; Sherif and Mulatu, 1992). The high human population density within the region implies that traditional systems of agricultural production including shifting cultivation can no longer sustain their food needs. For example from 1980 to 1993 period, food production per capita declined by 1.3% annually and food deficits are now in the range of 3-9 months year-1 household-1 (Mugo, 1999).

Administratively the area includes part of Nyanza and Western Provinces of Kenya.  The region has a high and evenly distributed rainfall throughout the year. The annual rainfall is bimodal with the first rainy season from March to July and the second from September to December (Jama et al., 1997). The long-term average annual rainfall is 1750 mm and in six out of ten years at least 1377 mm should be received. Average potential evapotranspiration is 1738 mm per year. The mean temperatures are 200 C and the average maximum and minimum daily temperatures are 310  C and 150  C respectively. 

There are critical land use problems that constraint the productivity and sustainability of agriculture in the region. The rapid deforestation and rural land depletion in western Kenya are to a large extent caused by unsustainable forms of subsistence agriculture practiced by a rapidly growing population of poor farmers. The resource poor farmers are usually caught in a poverty trap, where being poor leads to destructive forms of unproductive agriculture making it difficult for them to raise their standards of living. In western Kenya the spiral of poverty has translated into a steady decline in soil fertility and reduced crop. The dominant soil types are mostly acrisols, ferralsols and nitosols. These soils are generally well drained and have low pH ranging from 4.0 to 5.5 (H2O 1:2.5). Consequently, aluminium toxicity is a threat to phosphorus availability. Onim et al. (1986) analyzed soils on farms in western Kenya and found that P was deficient in 92% of the cases. Soils were also deficient in sodium, potassium, magnesium, nitrogen and carbon. Root restricting soil layers are found at less than 50 cm soil depth in 30% of farms sampled (ICRAF 1990).

To overcome the endemic poverty in the region several ways of improving and maintaining soil fertility, which include the use of inorganic fertilizers and shifting cultivation have been explored in the past.  Inorganic fertilizers are often not readily available at affordable prices to subsistence farmers and shifting cultivation is only sustainable with low population densities, which is no longer the case in western Kenya. The other alternative measures include the use of trees and shrubs as sources of nutrients. This method is perceived to be cheap and easily manageable by farmers.

Agroforestry research and development for soil fertility replenishment have shown tremendous potential for improving soil fertility and productivity, especially when some inorganic P fertilizers are used. Leucaena leucocephala, Calliandra calothyrsus, Sesbania sesban, Crotalaria grahamiana, Tephrosia vogelii, Gliricidia sepium and Mucuna pruriens have particularly been very promising as improved fallow species. This is because of their high contents of N and K. Tithonia diversifolia planted as a hedge has great potential to supply plants with essential nutrients. Due to the high labour demand, biomass transfer technology using Tithonia is recommended for high value crops. It is harvested from the hedges and the biomass transferred to the field of high value crops such as kales, cabbages, onions etc. Improved fallows of Sesbania sesban have been shown to increase soil nitrogen through nutrient recycling and biological nitrogen fixation, which can be beneficial to adjacent crops. Phosphorus levels in soils of western Kenya are very low and there is need to provide cheap sources of inorganic P to improve its availability for crop growth. 

Research on high value trees have shown that pole trees can profitably be grown for timber, poles and firewood within farm boundaries and other niches where the trees can provide little competition with crops. Grevillea robusta and Markhamia lutea are the most promising pole tree species because of their fast growth high quality wood and low competition with food crops. Several management options including phosphorus fertilizer sources are being tested with different pole tree systems to improve the productivity of agroforestry with pole trees. High value fodder trees have been intensively screened and management options for fodder trees tested. Calliandra Calothyrsus and Leucaena leucocephala have been found to be good sources of tree fodder under stall-feeding systems in western Kenya. Both trees have very high nutrient contents and low in anti nutrients and useful sources of dry season fodder for livestock to smallholder farmers in western Kenya.

Intensive Agroforestry research and development conducted in western Kenya for the last fifteen years have shown that there is great potential to achieve food security, minimize rural poverty and improve social welfare of rural farmers. This could be achieved by using the various agroforestry Technology recently developed in the area. The following compilation seeks to share information on the agroforestry Technology developed in western Kenya by the World Agroforestry Centre since it started intensive research in the area. Much emphasis has been laid on soil fertility improvement. This compilation is expected to guide the land users, donor agencies, policy makers and the government of Kenya on planning the way forward to achieving food security and alleviating rural poverty in western Kenya.
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CHAPTER ONE

1.  ALLEY CROPPING

001. Agroforestry Research Networks for Africa (AFRENA) Report. No. 27

Abstract

Subsistence farming systems in the highlands of Kenya occur in areas of high population density (100-1000 people per km2) resting in small farms (0.1-1.0 ha) where continuous crop cultivation is the norm. Between October 1988 and August 1992, field experiments were carried out in western Kenya to evaluate the suitability of Leucaena leucocephala, Leucaena collinsii, Gliricidia sepium, Calliandra calothyrsus, Sesbania sesban, Sesbania grandiflora, Senna siamea and Senna spectabilis to provide a range of agroforestry products and services. This technical report, which covers the on-station agroforestry research activities in Maseno, Kenya between January 1988 and January 1990, is based on the collective effort of a great number of people who are involved in agroforestry research design, planning and implementation in Kenya. 

Authors

Heineman, A.M., Otieno, H.J., Mengich, E.K. and Olang, A.B. 1990. Agroforestry Research Networks for Africa (AFRENA) Project Maseno, Kenya progress report for the period January 1988 to January 1990. Rapport AFRENA Report. No. 27. KEFRI, KARI and ICRAF

Technology

Alley cropping

Partners

KEFRI, KARI and ICRAF 

Locations

Kenya, Maseno Agroforestry Research Centre

Donors

· United States Agency for International Development (USAID)

· Rockefeller Foundation

002. Agroforestry Research Networks for Africa (AFRENA) Report. No. 41

Abstract

This technical report, which covers the on-station agroforestry research activities in Maseno, Kenya between January 1990 and January 1991, is based on the collective effort of a great number of people who are involved in agroforestry research design, planning and implementation in Kenya. 

Authors
Otieno, H.J. Heineman, A.M., Mengich, E.K. and Amadalo, B. 1991. Agroforestry Research Networks for Africa (AFRENA) Project Maseno, Kenya progress report for the year 1990. Rapport AFRENA Report. No. 41. KEFRI, KARI and ICRAF

Technology

Alley cropping

Partners
KEFRI, KARI and ICRAF 

Locations

Kenya, Maseno Agroforestry Research Centre

Donors

· United States Agency for International Development (USAID)

· Rockefeller Foundation

003. Agroforestry Research Networks for Africa (AFRENA) Report. No. 50

Abstract

This is a compilation of six papers that report on-farm research conducted by the KEFRI-KARI-ICRAF Collaborative Agroforestry Research Project at Maseno in western Kenya. The papers were presented to the Zonal Conference Networks, held in Nairobi from 6th to 10th July 1991. They report the methods and preliminary results of work conducted by the on-farm research project during 1990 and early 1991.

Authors
Shepherd, K.D. 1992. Agroforestry Research Networks for Africa (AFRENA) Project Maseno, Kenya.  Papers presented to the zonal conference of the  Eastern and Central Africa AFRENA, Nairobi, 6-10 July 1991. Rapport AFRENA Report. No. 50. KEFRI, KARI and ICRAF.

Technology

Alley cropping

Partners
KEFRI, KARI and ICRAF 

Locations

Kenya, Maseno Agroforestry Research Centre

Donors

· United States Agency for International Development (USAID)

· Rockefeller Foundation

004. Agroforestry Research Networks for Africa (AFRENA) Report. No. 72

Abstract

This technical report covers the period between January 1992 to January 1993. It based on a collective effort of a great number of people who are involved in research planning, design and implementation. The Directors of the three institutions i.e. KEFRI, KARI and ICRAF, involved in the collaboration are greatly thanked. Their guidance and support has greatly steered our work.

Authors
Otieno, H.J., Amadalo, B. and Gathumbi, S. 1992. Agroforestry Research Networks for Africa (AFRENA) Project Maseno, Kenya progress report for the year 1992. Rapport AFRENA Report. No. 72. KEFRI, KARI and ICRAF

Technology

Alley cropping

Partners
KEFRI, KARI and ICRAF 

Locations

Kenya, Maseno Agroforestry Research Centre

Donors

· United States Agency for International Development (USAID)

· Rockefeller Foundation

005. Agroforestry Research Networks for Africa (AFRENA) Report. No. 129

Abstract

This technical report, which covers the on-station agroforestry research activities in Maseno, Kenya between September 1996 and March 1998, is based on the collective effort of a great number of people who are involved in agroforestry research design, planning and implementation in Kenya. 

Authors
Niang, A., Amadalo, B., Kaleb, M., Obonyo, C. and Simone, R. 1999. Agroforestry Research Networks for Africa (AFRENA) Project Maseno, Kenya progress report for the year September 1996 – March 1998. Rapport AFRENA Report. No. 129. KEFRI, KARI and ICRAF

Technology

Alley cropping

Partners
KEFRI, KARI and ICRAF 

Locations

Kenya, Maseno Agroforestry Research Centre

Donors

· United States Agency for International Development (USAID)

· Rockefeller Foundation

006. Evaluation of hedgerow intercropping on farms in western Kenya. Diagnosis of technology potential and farmers interest

Abstract

The highlands of western Kenya have a high agricultural potential and future food supplies in the region are likely to depend on the attainment of high levels of production from these areas. However there are critical land use problems that constraint the productivity and sustainability of agriculture in the region. Hedgerow intercropping has been identified a promising agroforestry technology to address these problems through soil erosion control, soil fertility improvement, wood production and fodder production. This paper diagnosis biophysical and socio-economic constraint on the potential of hedgerow intercropping in the food cropland use system of western Kenya.

Authors

Shepherd, K.D. Swinkels, R., Muturi, W.M., Ohlsson, E. and Ndufa, J.K. 1992. Evaluation of hedgerow intercropping on farms in western Kenya. Diagnosis of technology potential and farmers interest. In: AFRENA Project Maseno, Kenya. Rapport AFRENA Report. No. 50. KEFRI, KARI and ICRAF.

Technology

Alley cropping

Partners
KEFRI, KARI and ICRAF 

Locations

Kenya, Maseno Agroforestry Research Centre

Donors

· United States Agency for International Development (USAID)

· Rockefeller Foundation

007. Evaluation of hedgerow intercropping on farms in western Kenya. Costs and returns of farmers’ existing plots

Abstract

Farmers in western Kenya have tried hedgerow intercropping with (usually) Leucaena leucocephala on their farms since 1986 and are enthusiastic about this technology. It also has shown promising results under on-station conditions in the area. However, little is known about the real costs and returns of this technology for farmers who have adopted it. This paper attempts to identify these costs and returns.

Authors

Swinkels, R.A. 1992. Evaluation of hedgerow intercropping on farms in western Kenya. Costs and returns of farmers’ existing plots. In : AFRENA Project Maseno, Kenya. Rapport AFRENA Report. No. 50. KEFRI, KARI and ICRAF.

Technology

Alley cropping

Partners
KEFRI, KARI and ICRAF 

Locations

Kenya, Maseno Agroforestry Research Centre

Donors

· United States Agency for International Development (USAID)

· Rockefeller Foundation

008. Evaluation of hedgerow intercropping on farms in western Kenya. Participatory technology testing trials

Abstract

A review of hedgerow intercropping potential in the food cropland use system of western Kenya identified the need for new trials to evaluate the management requirements and benefits of dense hedgerows when managed by farmers. This paper reports the approach and methods used in setting up participatory trials to meet that objective, and the first year’s results.

Authors

Ohlsson, E., Ndufa, J.K., Swinkels, R.A., Muturi, W.M. and Shepherd, K.D.  1992. Evaluation of hedgerow intercropping on farms in western Kenya. Participatory technology testing trials. In: AFRENA Project Maseno, Kenya. Rapport AFRENA Report. No. 50. KEFRI, KARI and ICRAF.

Technology

Alley cropping

Partners
KEFRI, KARI and ICRAF 

Locations

Kenya, Maseno Agroforestry Research Centre

Donors

· United States Agency for International Development (USAID)

· Rockefeller Foundation

009. Evaluation of hedgerow intercropping on farms in western Kenya. Economic analysis using on-station and on-farm data.

Abstract

Under Maseno on-station experimental conditions with a hedge tree density of 14,286/ha, hedgerow intercropping has appeared to be a promising technology, which can increase maize yields with substantial amounts. Little is known however, about its ability to increase returns to farmers’ basic resources, i.e land, labour and capital. This paper aims to investigate just this, using biological data from an on-station experiment and socio-economic data from on-farm trials.

Authors

Swinkels, R.A., Muturi, W.M. and Heineman, A.M. 1992. Evaluation of hedgerow intercropping on farms in western Kenya. Economic analysis using on-station and on-farm data. In: AFRENA Project Maseno, Kenya. Rapport AFRENA Report. No. 50. KEFRI, KARI and ICRAF.

Technology

Alley cropping

Partners
KEFRI, KARI and ICRAF 

Locations

Kenya, Maseno Agroforestry Research Centre

Donors

· United States Agency for International Development (USAID)

· Rockefeller Foundation

010. The effect of season and shrub-grass combination on the fodder quality of three agroforestry plant species grown in Maseno, western Kenya

Abstract

An experiment to study the effect of season and shrub-grass combination on the fodder quality of Leucaena leucocephala, Calliandra calothyrsus and napier grass was established at Maseno, western Kenya. Napier grass was highest in fresh and dry biomass productivity. Leucaena was highest in crude protein, Ca and Cu, and lowest in Zn and acid detergent fibre.  Calliandra was highest in P, Zn and acis detergent fibre, but was lowest in K and Mg. Napier grass was highest in K and Mg, but was lowest in crude protein, Ca, P and Cu. 

Authors

Mengich, K.E, Kimmins, J.P., Nyamai, D., Otieno, H. and Hoekstra. 1994. The effect of season and shrub-grass combination on the fodder quality of three agroforestry plant species grown in Maseno, western Kenya

Technology

Alley cropping

Partners
KEFRI, KARI and ICRAF 

Locations

Kenya, Maseno Agroforestry Research Centre

Donors

· United States Agency for International Development (USAID)

· Rockefeller Foundation

011. Species selection for alley cropping in western Kenya

Abstract

When light and water are not the main limiting factor to crop growth and yield in tropical smallholder systems, nutrient management with or without the use of agroforestry trees and shrubs is the key to improved system performance and higher crop yields. In principal, a positive relationship exists between the quantities recycled or added by trees in alley cropping systems and the additional alley maize yield, compared to the un mulched controls. This hypothesized relationship is primarily valid over longer periods of time, i.e several seasons.

Authors

Heineman, A.M., Burley, J., Savill. P., and Beckett, P. 1996. Species selection for alley cropping in western Kenya: system management, nutrient use efficiency and tree-crop compatibility (1988-1995)

Technology

Alley cropping

Partners
KEFRI, KARI and ICRAF 

Locations

Kenya, Maseno Agroforestry Research Centre

Donors

· United States Agency for International Development (USAID)

· Rockefeller Foundation

012. Growth and yield of eight agroforestry tree species in line plantings in western Kenya and their effect on maize yields and soil properties

Abstract

The soils in western Kenya have low inherent fertility. The objective of this study was to establish the growth rates and wood and leaf yields of Leucaena leucocephala, Leucaena collinsii, Gliricidia sepium, Calliandra calothyrsus, Sesbania sesban, Sesbania grandiflora, Senna siamea and Senna spectabilis, when planted in single rows.  Woood production (1988-1990) varied from 3 to 33.8 t ha-1 and leaf production varied from 0.62 to10.1 t ha-1. During intercropping (1990 –1992) leaf production varied from 0 to 10.9 t ha-1. Maize yields were higher in association with Leucaena and Gliricidia than with Calliandra, Sesbania and Senna. When agroforestry tree species with constrasting decomposition and nutrient release patterns are evaluated jointly, it is more difficulty to demonstrate a general relationship between quantities of mulch applied and improvements in crop yields and soil fertility levels. 

Authors

Heineman, A.M., Otieno, H.J., Mengich, E.K. and Amadalo, B.A. 1997. Growth and yield of eight agroforestry tree species in line plantings in western Kenya and their effect on maize yields and soil properties. Forest Ecology and Management 91(1997) 103-135.

Technology

Alley cropping

Partners
KEFRI, KARI and ICRAF 

Locations

Kenya, Maseno Agroforestry Research Centre

Donors

· United States Agency for International Development (USAID)

· Rockefeller Foundation

013. Biophysical evaluation of a maize-Calliandra alley cropping system on a depleted ferralsol in sub-humid western Kenya.
Abstract

In the beginning, alley cropping research was aimed at finding suitable hedge species, which were screened, for their total biomass production. This experiment was carried out on a flat depleted farmer’s field, in which phosphorus was the first limiting factor. Yields of seven seasons between 1994 and 1997, were evaluated on fertility and competition effects, and in the last season, on partitioning of assimilates. Total nitrogen balances were negative in alley cropping treatments.

Authors

Radersma, S. and Otieno, H. 1999. Biophysical evaluation of a maize-Calliandra alley cropping system on a depleted ferralsol in sub-humid western Kenya. Agroforestry Research Networks for Africa (AFRENA) Project Maseno, Kenya progress report for 1999. Rapport AFRENA Report. No.130. KEFRI, KARI and ICRAF

Technology

Alley cropping

Partners
KEFRI, KARI and ICRAF 

Locations

Kenya, Maseno Agroforestry Research Centre

Donors

· United States Agency for International Development (USAID)

· Rockefeller Foundation

CHAPTER TWO

2. IMPROVED FALLOWS

014. Sesbania Tree Fallows on Phosphorus-Deficient Sites: Maize Yield and Financial Benefit.

Abstract

Rotation of Sesbania sesban (L) Merr., a fast-growing N2- fixing tree, with maize (Zea mays L.) has potentials for increasing fertility of tropical soils where fertilizer use by resource poor farmers is limited. At two sites we compared maize yields and financials returns for sesbania grown for three or four seasons followed by natural regrowth of vegetation for three or four seasons followed by three maize crops. Sesbania fallow was financially attractive at Ochinga but not at Muange. Phosphorus fertilization of maize at Ochinga increased net benefit for Sesbania fallow. Improved fallows have potential to supply nutrients to crops, but they are unlikely to eliminate the need for P fertilizers on P-deficient soils.

Authors

Jama, B., Buresh, R. and Place, F.M. 1998. Sesbania Tree Fallows on Phosphorus-Deficient Sites: Maize Yield and Financial Benefit. Agronomy Journal Vol. 90, N0.6. pp 717-726

Technology

Improved fallows

Partners
KEFRI, KARI and ICRAF 

Locations

Kenya, Maseno Agroforestry Research Centre

Donors

· United States Agency for International Development (USAID)

· Rockefeller Foundation

015. Determinants of the incidence and severity of striga infestation in maize in Kenya.

Abstract

Striga species (witchweeds) are parasitic weeds causing increasing losses in cereal crops, including maize, throughout sub-Saharan Africa. Results of the survey of maize farmers, as well as other data, were used to map the spread of severity of striga infestation in maize in Kenya. A model was developed to measure and test hypotheses about the casual relationship between striga infestation and a set of explanatory variables. Results from recent field experiments conducted in western Kenya were compared with these relationships.
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016. Ecosystem fertility and fallow function in the humid and subhumid tropics.

Abstract

The regeneration of natural vegetation (fallowing) is a traditional practice for restoring fertility of agricultural land in many parts in the tropics. As a result of increasing human population and insufficient fertilizer inputs, the ecosystem fertility functions of traditional fallows must now be improved upon via the use of managed fallows. Gains in nutrient stocks in later stages of fallow are generally more rapid on soils with high than low base status due to greater quantities of whether
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017. Improved fallows come of age in the tropics

Abstract

The highlands regions are the most densely populated areas within the four countries of East and Central Africa AFRENA network (Burundi, Rwanda, Kenya and Uganda). This represents 27% of the total land area with 62% of the total population. Due to the high population densities in these regions, farm sizes have reduced drastically. This coupled with continuous cropping has aggravated soil infertility and soil erosion problems. The technology of short duration improved fallows has been shown to improve soil fertility. Improved fallows are rapidly spreading in several regions of the tropics as a sensible way for in situ accumulation of large quantities of N in vegetation and soil, as well as for providing sustainability enhancing services. Research on improved fallows increased after the mid 1980s with the development of what is known as the second soil fertility paradigm, which is based on sustainability considerations. A field trial was conducted in western Kenya to identify fast growing species producing large quantities of biomass in a short period of time (1 or 2 seasons) and with high nutrient concentration which could be used in short duration fallows. Eighteen treatments of tree species of different provenances were tested in a randomized complete block design. 
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018. Soil nitrate and water dynamics in Sesbania fallows, weed fallows and maize

Abstract

We hypothesized that the integration of trees into agricultural land-use can reduce NO3 leaching and increase subsoil N utilization. A field study was conducted on a Kandiudalfic Eutrudox (Ochinga site) and a Kandic Paleustalf (Muange site) in the sub-humid highlands of Kenya to measure changes in soil NO3 and water to 200- cm depth for one rainy season in four land use systems. At the end of the season soil water at 100 to 200 cm was significantly lower for sesbania than for maize. Adsorption of NO3 increased with soil depth. Sorbed NO3 at 100 to 200 cm was about 60% in the Kandiudalfic Eutrodox and about 15% in the Kandic paleustalf. Rotation of maize with either a sesbania fallow or a weed fallow can result in more effective subsoil NO3 and water utilization than maize monoculture.
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019. Inorganic nitrogen dynamics in fallows and maize on an Oxisol and Alfisol in the highlands of Kenya.

Abstract

Fallows with naturally regenerated or planted vegetation are important in many subsistence agricultural systems of tropical regions, but the underlying soil process in fallows are not properly understood. We investigated N dynamics under different fallow vegetation on a Kandiudalfic Eutrudox (2372 mm rain in 16 months) and a Kandic Paleustalf (1266 mm rain in 15 months) in the highlands of Kenya. Inorganic N decreased during natural and sesbania fallows and both fallows similarly depleted subsoil inorganic N. The fallows depleted inorganic N at 0.5-2.0 m by 75-125 kg N ha-1 year-1 down to a minimum N content between 40 and 80 kg N ha-1. After slashing sesbania and incorporating the above ground biomass with 154-164 kg N ha-1 on the Alfisol. Inorganic N decreased after cropping the bare fallow on the Oxisol with maize, indicating that inorganic N was prone to leaching during heavy rains when the maize was small.
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020. Rooting characteristics and inorganic nitrogen distribution in three landuse systems on an Oxisol in western Kenya

Abstract

In western Kenya, intensive cropping and leaching losses of nutrients have reduced soil fertility and consequently, led to low crop yield. As a remedial measure, farmers in the area leave portions of their land to fallow. Planted tree fallows have been speculated to reduce leaching losses and pump up nutrients from the subsoil, but little has been studied on these processes. Since understanding of rooting characteristics was essential in this context, a field study was conducted on a Kandiudalfic Eutrodox soil to compare relationships between rooting patterns and soil nitrogen in planted sesbania fallow, natural fallow and maize system. Sesbania roots were able to penetrate deeper into the soil profile (>405 cm) and produced higher below as well as aboveground biomass. Therefore rotating maize with sesbania can help to utilize nitrate-N that might be leached below the rooting zone.
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021. Root and inorganic nitrogen distributions in sesbania fallow, natural fallow and maize fields

Abstract

One hypothesis for a benefit of integrating trees with crops is that trees with crops is that trees with deep root system can capture and pump up nutrients from below the rooting zone of annual crops. A field study was conducted on a Kandiudalfic Eutrodox in the highlands of western Kenya to measure rooting characteristics and distribution of inorganic N and water in three land-use systems. A considerable portion of the sesbania root length to 4 m was affected by land use system. Soil nitrate in the maize land use system was highest at 0.3 to 1.5 m depth on this Oxisol with anion sorption capacity. No such accumulation of subsoil nitrate was present under sesbania and natural fallow.
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022. Soil nitrogen availability as affected by fallow-maize systems on two soils in Kenya

Abstract

Simple methods for the measurement of nitrogen (N) availability are needed to assess the effect of low input, organically based land management systems on the N supply of tropical soils. A field experiment was carried out to determine the effect of contrasting land use system (LUS) on soil N availability and to identify measures of N availability that correlated with maize (Zea mays L.) grain yield. The relationship between maize yield and pre-season nitrate –N improved when the depth of soil sampling was increased to 1 m at one site (an Alfisol), but did not improve at the site with anion adsorption in the subsoil (an Oxisol). The sesbania fallow was more effective than the natural fallow in increasing available soil N. Maize yield was better related to pre-season nitrate than N in size-density fractions of SOM.
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023. Soil phosphorus fractions in unfertilized fallow-maize systems on two tropical soils

Abstract

The rotation of crops with either natural regrowth of native vegetation is known to supply N to crops in tropical land use systems, but little is known about the effect of such rotations on p supply to crops. An experiment was conducted on two soils in Kenya, an Oxisol (very fine, isohyperthermic Kandiudalfic Eutrodox) and an Alfisol (mixed, isothermic Kandic Paleustalf) to to determine the effect of unfertilized, organic based land use systems on fractions of soil inorganic P (Pi) and organic P (Po). Sesbania and natural fallow increased the amount of P in light fraction soil organic matter (OM) (>150µm, <1.13Mg m-3) and macroorganic matter (250-2000µm) on each soil and increased chloroform extractable P on the Oxisol. Land use system had no effect on extractable Pi  (bicarbonate, Bray-1, iron oxide impregnated paper), except for resin P on the Oxisol. Unfertilized sesbania and natural fallows cycled soil P through plant residues, resulting in increased P in soil microbial biomass immediately after the fallows and increased P in light fraction soil OM for three post-fallow cropping seasons.
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024. Short- duration Tithonia divesifolia and Crotalaria grahamiana improved fallows for fertility replenishment of an Oxisol in the highlands of western Kenya

Abstract

The western Kenya region is part of a larger area known as the East African highlands. In Kenya, these highlands are within the Lake Victoria drainage basin, and are characterized by undulating topography (with slopes generally ranging from 2-8%), and an elevation that averages about 1200 to 1500 m. There is considerable diversity in terms of soil parent materials within the region. The western Kenya highland is characterized by a very high population density, small-scale farms, a low average income level, remoteness from international and urban domestic markets, moderate (1600-1800 mm per year) bimodal rainfall, warm climate and a hilly topography. From a survey conducted in the western Kenya highlands it was found that 52% of farmers left some portion of their farm in weedy fallows, 84% of the time to restore soil fertility. The results from an agroforestry field trial in the western Kenya highlands showed that short duration improved fallows with Tithonia diversifolia and Crotalaria grahamiana have potential to improve the fertility of tropical soils.
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025. The potential of agroforestry to control striga and increase maize yields in sub-Saharan Africa

Abstract

Witchweed (Striga spp.) is an obligate root parasite and among the most noxious weeds of crops. The weed causes a serious damage and reduced yield to crops such as maize, sorghum, millet, sugarcane and rice. Eradication of the weed by hand weeding (pulling out) is extremely tedious and requires a lot of labour. This method has however been used in the past. Chemical control methods are very expensive for the majority of the farmers. The reduction of crop yield by striga is even greatest in areas of low soil fertility. It has been found that some plant species such as Sesbania sesban, Crotalaria grahamiana and Desmodium distortum can stimulate striga seeds in the soil to germinate when they are planted as fallows. But the germinated striga plants soon die away because they do not have a suitable plant host to attach themselves to. This reduces the number of striga seeds in the soil and the following cereal crops planted after the fallow period are not severely damaged. Maize production is severely reduced by the parasitic weed striga in nitrogen-depleted soils of sub-Saharan Africa. Short duration planted fallows with leguminous trees; shrubs and green manuring with foliar biomass of trees and shrubs were examined for their potential to control striga in addition to replenishing soil fertility. The fallows reduced striga infestation by improving soil fertility and probably depleting the striga seed bank in the soil by trees acting as false hosts.
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026. Managing striga infestation on maize using organic and inorganic nutrient sources in western Kenya

Abstract

Although the use of foliar biomass (organic residues) of trees and shrubs as a source of nutrients to food crops has been recommended in many countries in sub-Saharan Africa, the effects of biomass quality on striga (Striga hermonthica) infestation and yields of maize are not known. Organic residues of six species Tithonia diversifolia, Sesbania sesban, Senna spectabilis, Calliandra calothyrsus, Lantana camara and Croton megalocarpus were compared with inorganic nutrients applied through fertilizers at five rates of phosphorus (0, 10, 25, 50 and 150 kg P ha-1) in combination with 120 kg N ha-1 and 150 kg P ha-1 applied alone. The study was conducted in western Kenya on a farm severely infested with Striga hermonthica and deficient in P.
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027. Infection and damage potential of Meloidogyne javanica on Sesbania sesban in different soil types

Abstract

Sesbania sesban (L.) Merr., a fast growing, N2-fixing and deep rooting tree with good quality foliar biomass, is very well suited for replenishing soil fertility and fodder production for small ruminant animals in sub-Saharan Africa. Sesbania has traditionally been used for fodder and firewood in Kenya and Tanzania. Considerable research has been conducted for the last 15 years on Sesbania for improving soil fertility and fodder production in Zambia, Tanzania, Malawi and Kenya. Previous research focussed mostly on the effect of root-knot nematodes on field crops and vegetables but not on green manure and fodder crops such as Sesbania. There is limited quantitative information on the relationship between soil type and infection and damage potential of Meloidogyne javanica, which is the predominant root knot nematode in east and southern Africa. An experiment in western tested the effects of six inoculum levels (0, 80, 400, 800, 2000 and 4000 eggs per 100 cm3 soil) of Meloidogyne javanica on nematode infection and growth of two Sesbania sesban provenances (Kakamega and Kisii) in six soils with sand contents of 26 to 82%. At I month sowing, nematode infection, gall index and seeding mortality increased with inoculum level and sand/clay ratio. Kisii provenance was more tolerant to the nematode and more productive than Kakamega. There is a need for screening a wide range of Sesbania germplasm for nematode resistance to select appropriate provenances and exploring low cost methods to minimize nematode damage to Sesbania at establishment stage.
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028. Vertical distribution of roots and soil nitrate: tree species and phosphorus effects

Abstract

Root-knot nematodes are the most important nematode pest in the tropics. They attack a very wide range of important field and cash crops (legumes, vegetables, tobacco, cotton, etc). Sesbania sesban is known to be a good host for root-knot nematode and a one-year sesbania fallow has been found to increase nematode population to levels, which are damaging to beans. It is however not clear to what extent sesbania growth in the field is affected by the nematode. We hypothesized that trees can rapidly root into subsoil of agricultural soils with high anion sorption. The vertical distribution of root length and inorganic N (NO3 and NH4 to 3.93- m soil depth was compared for 11-mo-old stands of Eucalyptus saligna, Sesbania sesban, Calliandra calothyrsus, Markhamia lutea and Grevillea robusta. Calliandra and Sesbania reduced soil NO3 in the top 2 m by about 150 to 200 kg N ha-1 within 11 mo after establishment and effectively captured subsoil NO3. Fast growing trees with high root length densities can rapidly reduce subsoil NO3.
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029. Root length and nitrate under Sesbania sesban : Vertical and horizontal distribution and variability.

Abstract

Sesbania sesban is known to be a good host for root-knot nematode and a one-year sesbania fallow has been found to increase nematode population to levels, which are damaging to beans. It is however not clear to what extent sesbania growth in the field is affected by the nematode. Measurements of root and nutrient distribution in agroforestry systems have often been obtained from unreplicated plots. The objective of this study was to measure the vertical and horizontal distribution of root length and soil nitrate in replicated plots of sesbania sesban in order to assess plot-to-plot variation and identify appropriate sampling schemes. Bias associated with selection of sampling locations tended to be higher within the 2.25-m-wide sesbania rows than the 1 m by 1 m sesbania spacing. Soil sampling in systems with rows of young trees should be at several locations along a transect perpendicular to tree rows in order to minimize bias.
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030. Agroforestry Research Networks for Africa (AFRENA) Report. No. 110

Abstract

The highlands of western Kenya cover an area of 85, 000 km2 which represents 15% of the total land area of the country and accommodate a population of 8-10 million inhabitants, corresponding to about 40 to 50% of the total population. The land pressure is very high and population densities range from 500 to 1200 inhabitants km-2. Farm sizes are generally small varying between 0.5 ha and 2.0 with a average of 1.2 ha.  The soils in these areas have low fertility, are deficient in phosphorus (P) and generally low in Sodium (Na), Potassium (K), Magnesium (Mg), Nitrogen (N) and organic carbon (O.C). This technical progress report covers the research and general activities undertaken over the past one year from September 1995 through September 1996. The activities are based on the collective effort of a great number of people who are involved in agroforestry research design, planning and implementation. The Directors of the three institutions i.e KEFRI, KARI and ICRAF are gratefully acknowledged for their support and guidance.
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031. Sources of nutrients for maize in nutrient depleted soils of western Kenya

Abstract

Maize yields are low and continue the decline in the densely populated highlands of western Kenya where the soils are deficient in nitrogen (N), phosphorus (P) and potassium (K) in some localities. This paper examines the potentials and limitations of Technology used in western Kenya to replenish soil fertility. Improved fallows especially with sesbania are economical with high returns to labour under conditions of high of increasing labour cost. Biomass transfer of fresh leafy material of Tithonia diversifolia from farm boundaries to cropped fields can also be effective in supplying N, P and K to maize as an equivalent amount of commercial NPK fertilizer. Tithonia is however, more profitable with vegetable than maize because of the high labour cost of biomass transfer.
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032. Sources of nutrients for maize in nutrient depleted soils of western Kenya.

Abstract

Maize yields are low and declining in the densely populated highlands of western Kenya where the soils are deficient in nitrogen (N), phosphorus (P) and potassium (K) in some localities. Improved fallows of fast-growing leguminous species and biomass transfer from hedges on farm boundaries are two promising technologies that can mitigate this problem. Maize yield is more than doubled by a 6 to 18- month-old Sesbania sesban fallow compared with natural fallow and continuous cropping with no inputs. Tithonia is more profitable with vegetables than maize because of the high labour cost of biomass transfer. However, while both improved fallows and biomass transfer can provide some P and increase soil available P, none of them can overcome the need for inorganic P input in P-deficient soils.
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033. The science and practice of short-term improved fallows

Abstract

Indigenous knowledge consists of facts, experiences, practices, resource management strategies, and production systems developed through trial and error during several millennia in a given community, nation, or region. This paper summarizes the reports submitted by working groups who met during the International Symposium on the science and practice of short- duration fallows held in Lilongwe, Malawi from 11- 15 March 1997. Through their deliberations, each group provided a synthesis of key lessons learned and recommendations for future research and action.
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034. Improved fallows for western Kenya: an extension guideline. 

Abstract

Farmers in western Kenya are facing problems brought on by rapid population growth that are negatively affecting the productivity of agriculture and natural resources of the area. The situation has serious implications for the economy and the ability of the people to be self sufficient in their food supply. With shrinking land holdings and lack of credit facilities, crop yields and animal productivity are declining. This extension guide reflects the current state of the practice in western Kenya of using improved fallows to build up soil fertility.
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035. An insight into the socioeconomics of agroforestry client-farmer in western Kenya

Abstract

The study site of western Kenya is in the high agricultural potential area that faces severe soil nutrient depletion, soil degradation through continuous cultivation without replenishment, rocky and shallow soils, pests and diseases, lack of improved livestock, lack of grazing land, and lack of awareness and use of existing fodder trees by farmers.  A census of members of villages in the pilot project area was carried out around Maseno in western Kenya over the period January 1997 to 1999. The census aimed at capturing information on the characteristics of the respondents and decision-makers, household size, farm management, crop and livestock production, off-farm employment, food security, availability of credit, and membership in social groups.
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036. The Economics of Short Rotation Improved Fallows: Evidence from areas of High Population Density in Western Kenya

Abstract

This study assesses the economics of improved fallow in the densely populated areas of western Kenya, where soils are nutrient-depleted. A formal survey of farmers showed that half periodically fallow 10-50% of their land for at least one season, mainly for soil fertility restoration. This is a higher proportion than expected for areas of high population density. An improved fallow prototype, established by direct seeding Sesbania sesban, an indigenous tree, into the maize  crop preceding the fallow, was subjected to an economic analysis, based on twenty farmer-managed trials where the technology  was tested. One would intuitively expect that the yield of maize grown after a fallow would need to be at least double that obtained before the fallow in order to compensate for the lost production during the fallow period. Improved fallow is a promising technique for reclaiming depleted land, especially for households with access to off-farm income or having low labour-to-land ratios. The farm trials facilitated realistic economic analysis and farmers’ input into the design of the technology to help focus research on improving the practice.
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Swinkels, R.A, Franzel, S., Shepherd, K.D., Ohlsson, E. and Ndufa, J.K. 1997. The Economics of Short Rotation Improved Fallows: Evidence from areas of High Population Density in Western Kenya. Agricultural Systems, Vol. 55, No. 1, pp. 99-121.
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Donors
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037. Farmer-designed agroforestry trials: Farmers’ experience in western Kenya.

Abstract

In most African countries, farmers have little input into decisions about which tree species are made available to them. Rather scientists or extension services generally make the decisions – screening new species in on-station trials or from available literature and evaluating them according to well-known criteria such as growth and form. In order to enhance farmers’ role in species introduction, scientists of the Kenya Forestry Research Institute and the International Centre for Research in Agroforestry and members of thirteen self-help groups initiated farmer-designed trials in western Kenya, in which farmers evaluated new tree species on their own farms. In farmer-designed tree trials, farmers experiment on their own with new tree species, planting them where and how they wish on their farms. In western Kenya, fifty farmers (half female) planted and evaluated five different species. Farmers appreciated the upper-storey species but most did not find the shrub species to be effective in improving soil fertility. The trials also provided information on farmers’ management problems, preferred niches for tree planting, and intended uses of tree products.
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038. Soil fertility replenishment and recapitalization in western Kenya.

Abstract

The core problems that have been identified in western Kenya are widespread low phosphorus combined with low nitrogen content of the soils and localized potassium deficiency. Phosphorus losses in the region range between 3-13 kg ha-1 over several decades. An earlier survey in Siaya and Vihiga Districts indicates that 80% of the farms are deficient in available P. This has led to low crop yields.  This report covers research and development activities undertaken in the framework of the pilot project from July 1999 to June 2000. The activities are based on a collective effort of a great number of people who are involved in research planning, design and implementation. The Directors of the three institutions i.e KEFRI, KARI and ICRAF, involved in the collaboration are greatly thanked. Their guidance and support has greatly steered our work.
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039. Interactions of Meloidogyne javanica and Rhizobium on Sesbania sesban

Abstract

Negative effects of root-knot nematode (Meloidogyne javanica) on Rhizobium have been observed with several legumes. Recent field experiments in western Kenya have shown similar negative relations with Sesbania and nematodes were found to invade Sesbania nodules. The potential for soil nitrogen replenishment through biological fixation by Sesbania could therefore be greately reduced by root-knot nematode. A number of Rhizobium strains have been identified for Sesbania and there may exist considerable differences in their interaction with root-knot nematode. Inhibition of nodulation of Acacia seyal by M. javanica was noted for some rhizobial strains, but not for others. Duponnois et al. (1999) also noted that some bacterial strains decreased mortality of Meloidogyne-infected Acacia holoserica seedlings. The main objective of this study was to evaluate the effect of low and high populations of root-knot nematode on nodulation with Sesbania and vice versa. Results showed that all stages of root-knot nematode, juveniles, adult females and eggs were observed inside nodules. In spite of high nematode number inside some of the nodules (more than 30 juveniles per nodule), nodules appeared healthy.
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040. species screening for short-term planted fallows in the highlands of western Kenya

Abstract

Short-term improved fallow technology, which is characterized by deliberate planting of fast growing N2 fixing legume species in rotation with crops is currently being promoted for soil fertility replenishment in the small holder farms in the tropics. There is a need to evaluate more alternative species in order to diversify the options available to farmers and hence reduce the risks of over dependence on fewer species
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Improved fallow
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Donors
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041. Soil fertility replenishment and recapitalization in western Kenya.

Abstract

The core problems that have been identified in western Kenya are widespread low phosphorus combined with low nitrogen content of the soils and localized potassium deficiency. Phosphorus losses in the region range between 3-13 kg ha-1 over several decades. An earlier survey in Siaya and Vihiga Districts indicates that 80% of the farms are deficient in available P. This has led to low crop yields.  This report covers research and development activities undertaken in the framework of the pilot project from July 1999 to June 2000. The activities are based on a collective effort of a great number of people who are involved in research planning, design and implementation. The Directors of the three institutions i.e KEFRI, KARI and ICRAF, involved in the collaboration are greatly thanked. Their guidance and support has greatly steered our work.
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042. Changes in phosphorus concentrations and pH in the rhizosphere of some agroforestry and crop species

Abstract

The aim of this work was to assess whether agroforestry species have the ability to acquire P from pools unavailable to maize. Tithonia divesifolia  (Hemsley), A.Gray, Tephrosia vogelii Hook f., Zea mays and Lupinus albus L. were grown in rhizopots and PH change and depletion of inorganic and organic P pools measured in the rhizosphere. Overall the depletion of recalcitrant p pools, particularly Po, suggests that the growth of tithonia and tephrosia enhance desorption and dissolution of P, while also enhancing organic P mineralisation.
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CHAPTER THREE

3. BIOMASS TRANSFER

043. Soil phosphorus fractions and adsorption as affected by organic and inorganic sources

Abstract

Without nitrogen inputs, the impacts of P recapitalization on crop yields may be negligible on sites that are nitrogen limited. Fortunately the nitrogen needs of moderate crop yields (3-4 t ha-1) can be met biologically through agroforestry Technology such as improved fallows with leguminous trees/shrubs and biomass transfer from species present on farm borders. Little is known, however, about the effects of improved fallows and biomass transfer compared to inorganic fertilizers as sources of N for P recapitalization strategies with rock phosphate or with the more soluble P fertilizers. A field trial was laid out in a randomized complete block design to compare the integration of tithonia biomass with TSP to the sole application of inorganic fertilizer at an equivalent NPK rate and whether a potential beneficial effect of the integration of tithonia with inorganic fertilizers is dependent upon the proportion of nutrients added as tithonia and inorganic fertilizer. The effect of organic and inorganic sources of phosphorus (P) on soil P fractions and P adsorption was studied in a field without plant growth on a Kandiudalf in western Kenya. Application of tithonia either alone or with TSP increased resin P, bicarbonate P, microbial P and sodium hydroxide inorganic P. Tithonia alone, reduced P adsorption at 2-16 weeks. Maize stover had no effect on any of the P fractions or P adsorption. At 8 weeks the application of tithonia reduced microbial C- to P ratio (20) as compared to maize stover (31-34).
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Locations
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Donor

Swedish International Development Cooperation Agency (Sida)

044. Tithonia diversifolia as a green manure: awareness, expectations and realities
Abstract

Tithonia diversifolia commonly known as Mexican sunflower is a non-N2 fixing shrub of the family Asteraceae which grows 1 to 3 m in height and bears several yellow flowers. It is widely distributed throughout the humid and sub-humid tropics. Phosphorus release from tithonia green biomass is rapid, and tithonia supplies plant available P at least as effectively as an equivalent amount of P from soluble fertilizer. Recent research in western Kenya highlights the potential of green biomass from the shrub Tithonia diversifolia (Hemsley) A. Gray as a source of nutrients for crops and vegetables on nutrient depleted soil. The cutting of tithonia biomass from boundary hedges and the subsequent transfer of the fresh biomass to nearby fields was presented to smallholder farmers as an agroforestry intervention for increasing maize production (Zea mays L.). Farmers are experimenting and modifying the use of tithonia biomass for higher valued crops, crop rotations and intercrops in ways initially unforeseen by researchers. Researchers are responding to experiences of farmers by identifying relevant process-level questions for research to further develop the appropriate use of tithonia for soil fertility management.
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Donors

Swedish International Development Cooperation Agency (Sida)

045. Tithonia diversifolia in western Kenya: relationship of tissue phosphorus concentration to soil phosphorus

Abstract

Recent research in western Kenya shows biomass of naturized Tithonia diversifolia which grows on roadsides and farm boundaries, can be effective source of nutrients for crops. Net phosphorus (P) mineralization and reduced sorption of P occur when tithonia biomass is added to soil because of its high mean P tissue concentration. However, green leaf tissue from naturized hedges of tithonia had a higher P concentration (3.1 g Pkg-1) than tissue from tithonia planted in agricultural fields (2.2 g P kg-1). Leaf tissue sampled from hedges tended to be above the threshold (2.4 g P kg-1) for net P mineralization, whereas leaf tissue sampled from tithonia planted in fields tended to be below this value. Phosphorus availability in the soil as measured by resin extraction, was greater under hedges than under field planted stands of tithonia.
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046. Sieve size effects on root length and biomass measurements of maize (Zea mays) and Grevillea robusta

Abstract

The purpose of this study was to investigate the effects of different mesh sizes on the recovery of root length and biomass and to determine whether the degree of recovery was influenced by plant species and sample location. Although the ( 0.5 mm sieves provided adequate measurements of root biomass, the ( 0.25 mm sieves were required for accurate measurement of fine root length. There was no universal correction for root length and biomass underestimation when large sieve sizes were used because the proportions of length and biomass recovered depended on the plant species and on soil depth and distance from the plant.
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047. Combining Tithonia diversifolia and fertilizers for maize production in a phosphorus deficient soil in Kenya

Abstract

Without nitrogen inputs, the impacts of P recapitalization on crop yields may be negligible on sites that are nitrogen limited. Fortunately the nitrogen needs of moderate crop yields (3-4 t ha-1) can be met biologically through agroforestry Technology such as improved fallows with leguminous trees/shrubs and biomass transfer from species present on farm borders. Little is known, however, about the effects of improved fallows and biomass transfer compared to inorganic fertilizers as sources of N for P recapitalization strategies with rock phosphate or with the more soluble P fertilizers. The ability of Tithonia diversifolia, fertilizers and their combination to improve maize production in a P-deficient Ferralsol was studied in western Kenya. Tithonia and fertilizers were applied separately or combined in different proportions to give equal rates of 165 kg N ha-1, 15.5 kg P ha-1 and 155 kg K ha-1 in two consecutive maize growing seasons followed by two residual maize crops. Maize grain yields and P recovered in the above ground biomass were higher in the pure Tithonia than the pure fertilizer treatments. Maize yields increased with increasing proportions of Tithonia in the mixed treatments.
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048. Tithonia and senna green manures and inorganic fertilizers as phosphorus sources for maize in western Kenya

Abstract

Soil fertility has decreased in large areas of sub-Saharan Africa over the past 30 years due to the continued removal of crop harvests. Tithonia and senna are abundant around the farms in western Kenya. Efforts to overcome declining soil fertility on smallholder farms in western Kenya must be consistent with the reality of low utilization of inorganic fertilizers. Likewise organic inputs alone cannot supply adequate nutrients. The use of two organic sources, Tithonia diversifolia (tithonia) and Senna spectabilis (senna) leaves, and their combination with inorganic P for improving soil fertility and maize yields was investigated on a P limiting soil in western Kenya. A large residual yield was produced in the tithonia treatments in a subsequent crop. These yield results were consistent with the higher quality and faster release of N and P from the tithonia leaves compared to senna. The tithonia biomass transfer can improve yields in the short term but has limitations because of the large amount of biomass and the associated labour requirements.
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049. Effects of phosphorus recapitalisation and agroforestry on soil water and nutrient conservation in phosphorus deficient soils of western Kenya

Abstract

The potential benefits of phosphorus (P) recapitalization with a large one-time application of 500 kg P ha-1 and agroforestry in terms of soil, water and nutrient conservation were investigated on P-deficient soils in western Kenya for 3.5 years. Phosphorus application reduced runoff by 31% and soil loss by 59% compared to non-fertilizer applied cropping.  In P-replenished soils, neither one season sesbania fallow nor contour hedgerows reduce soil loss by 20%, over P alone. The hedgerows have the added advantage of yielding fodder besides effectively reducing soil and nutrient losses.
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050. Tithonia diversifolia as a green manure for soil fertility improvement in western Kenya: a  review

Abstract

Green biomass of tithonia has been recognized as an effective source of nutrients for lowland rice (Oryza sativa) in Asia and more recently for maize (Zea mays) and vegetables in eastern and southern Africa. This paper reviews the potential of tithonia green biomass for soil fertility improvement based on recent research in western Kenya. Because of high labour requirement for cutting and carrying the biomass to fields, the use of tithonia biomass as a nutrient source is more profitable with high value crops such as vegetables than with relatively low valued maize. The transfer of tithonia biomass to fields constitutes the redistribution of nutrients within the landscape rather than a net input of nutrients. External inputs of nutrients would eventually be required to sustain production of tithonia when biomass is continually cut and transferred to agricultural land.
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051. Using tithonia and fertilizers on maize in western Kenya

Abstract

Crop yields are low and declining in many areas of western Kenya, largely because of lack of agricultural inputs. Yields of maize (the staple food crop) average less than 1 t ha-1 on most farms in the region. Most farmers do not use commercial, which are often too costly and are readily available. For such farmers it is necessary to identify alternative sources of fertilizers, particularly organic fertilizers. A promising source of organic fertilizer is the fresh leaf biomass of Tithonia diversifolia, commonly known as Mexican sunflower. Tithonia grows abundantly on roadsides and boundaries of many farms in western Kenya. Many trials have been conducted on farms in western Kenya over the last three to four years using tithonia on different crops-for example, maize and kale (sukuma wiki). These trials indicate that the fresh leaf biomass of tithonia can increase yields significantly. Maize yields over two seasons at a NPK deficient site in western Kenya were higher with tithonia than with inorganic fertilizer, for all the three NPK levels used.
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CHAPTER FOUR

4. PHOSPHORUS REPLENISHMENT

052. Comparison of phosphate rock and triple superphosphate on a phosphorus-deficient Kenyan soil

Abstract

Soil phosphorus deficiency is a constraint to crop production in many regions of sub-Saharan Africa, which could be overcome through the use of either soluble P fertilizer or sufficiently reactive phosphate rock (PR). A field study was conducted with corn (Zea mays L.) for three growing seasons (18 months) on a P-deficient, acid soil in Kenya to compare a soluble P source (Triple superphosphate, TSP) and relatively reactive Minjingu PR from Tanzania. In the 18 months following application of 250 kg P ha-1, bicarbonate extractable inorganic soil P (PI ) was higher for application of TSP than PR. Inorganic P extracted by 0.1M NaOH, without prior extraction of resin and bicarbonate PI , decreased during the 18 months following TSP application, but decreased following PR application. Corn yields were comparable for TSP and PR, and the relative agronomic effectiveness of PR averaged 107% in season 1 and 79% in season 3. Anion resin and mixed anion-cation resin appeared to be superior to bicarbonate and NaOH as a soil P test for use with both TSP-and PR-treated soils.
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053. Phosphate rock application for rebuilding the productive capital of African soils: experiences from East Africa

Abstract

Soil fertility depletion in smallholder farms is the major biophysical root cause for the declining per-capita food production in most sub-Saharan Africa. Options for P inputs are either commercial P fertilizers or phosphate rocks. Using research results from western Kenya, we highlight the benefits derived from integrating P sources with organic sources of nutrients in soils with multiple nutrient deficiencies. Farmers in western Kenya are now using and testing the integrated organic and inorganic fertilizer package along with soil conservation measures on several crops. What is required to make this package more attractive and sustainable is a supportive policy environment that includes better rural infrastructure that is necessary for the supply of farm inputs like Minjingu phosphate rock at reasonable costs and marketing of farm produce.
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054. Replenishing soil phosphorus in Africa

Abstract

Phosphorus is the main limiting nutrient for many soils in the sub-humid densely populated highlands of East and Central Africa. As a consequence, maize grain yields, less than 1.0 t ha-1 are typical on many farms. Inputs of phosphorus are therefore essential to replenish available soil P depleted over the years by activities of continuous cropping with no or little input. The high cost of imported phosphorus fertilizer has necessitated the need to identify alternatives such as rock phosphates deposits in the region. There are several rock phosphate deposits in the region and one from Minjingu near Arusha, Tanzania have reportedly the highest P content and are the most reactive. Little is known however, about the agronomic effects of this rock on crop yield compared to the more soluble inorganic P sources (e.g triple superphosphate).  Cropping with little or no P inputs has depleted soil P stoks in sub-Saharan Africa. Soil P can be replenished with soluble P fertilizers, direct application of sufficiently reactive phosphate rock (PR) or the combination of soluble P fertilizer and PR. An initial, large corrective P application followed by maintenance applications of P can rapidly replenish and maintain soil P capital. The replenishment and subsequent maintenance of soil P must be accompanied with management to overcome other nutrient limitations and crop growth constraints to ensure sustained crop production at increased levels without environmental degradation.
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055. Minjingu phosphate rock and soil fertility

Abstract

Although phosphorus deficiency is widespread in East Africa, it is most severe in the densely populated highlands of western Kenya. A survey in three districts of this region indicated that about 80% of the smallholder land used for maize production is deficient in soil phosphorus. Research being carried out in western Kenya has shown that when phosphorus is added to maize, yields increase dramatically. Sources of phosphorus are either commercial phosphorus fertilizer such as triple superphosphate or phosphate rock. There are phosphate rock deposits in East Africa that have a proven capacity to alleviate phosphorus deficiency. The results of most research trials indicate that Minjingu phosphate rock can be as good as triple superphosphate as a source of phosphorus for maize. The results also indicate that a one-time application of large amounts of Minjingu rock (250-kg phosphorus per hectare) can have residual effects on maize yields going beyond three years (or six cropping seasons). In fact, the residual effects of phosphate rock are expected to increase with time because the solubility of the rock in the soil increases with time.
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056. Improved fallows, tithonia and Minjingu phosphate rock

Abstract

Farmers have raised many questions on the use of agroforestry Technology developed by ICRAF and its partners over the recent past. Results indicate that Minjingu phosphate rock can be placed inside the planting hole just like farmyard or compost manure. One level teaspoonful of the ground rock can be put in the planting hole to give an equivalent of 20 kg phosphorus per hectare, which is the recommended rate for maize in western Kenya. This should also be the amount you mix with farmyard manure in the planting hole.
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CHAPTER FIVE

5. FODDER TREES AND SHRUBS

057. Fodder trees: a profitable option for a higher milk production.

Abstract 

In order to find out the effect of fodder trees on milk yield an on-farm feeding experiment was done using five dairy cows on five different farms near Maseno. The experiment took place during the dry season of 1993 (January and February). During the period, animal feed high in protein is often lacking and trees with fodder values could play a useful role.
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058. Some stranger on Leucaena in western Kenya

Abstract

Around March in 1993 a new insect was reported to have attacked Leucaena leucocephala trees growing in western Kenya. This pest has traveled around the whole world looking for Leucaena psyllid. 
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059. Miti Ni Maendeleo. A newsletter on agroforestry, fruit trees and tree crops for Kenya and the region, No. 4

Abstract 

Many of the trees on which livestock graze on communal lands are highly nutritious. The advantage of a tree crop is that it is deep rooted and can produce green fodder during the dry season. Indigenous fodder trees have an advantage over exotic ones because they are well adapted to the local environment, and farmers know them. More people from the highlands are buying land in the drier lowlands to expand their farms. Consequently, dryland-farming systems are becoming more intensive, and communal lands are disappearing. As intensive livestock production gains popularity here too, it is becoming more difficulty to maintain the availability and quality of fodder.
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CHAPTER SIX

6. WOODLOTS

060. Availability and use of wood products: a case study of the high potential zone of Siaya District, western Kenya.
Abstract

Developing countries are faced with rapidly increasing population. This call for more food, shelter and energy. Researchers have generally agreed that wood will remain the main, and in some cases, only source of energy in these countries. This paper outlines some of the findings on wood use in past research in Kenya, describes the wood use and availability in western Kenya, and describes the wood market in the area. Possibilities of interventions and further research needs are discussed.
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CHAPTER SEVEN

7. BOUNDARY PLANTING OF TIMBER

061. A methodology for the description of border hedges and the analysis of variables influencing their distribution: a case study in western Kenya

Abstract

The highlands of western Kenya are densely populated and 59% of the area consists of uplands in which 45% are considered as having low to very low natural fertility (Shepherd et al., 1992). In this region, maize is the preferred staple food and the main crop; often intercropped with beans. Farmers experience serious cash shortages. They rely on the farm for only 15% of their cash requirements. The purpose of this study was to increase the range of species available for cash generation and evaluate the species performance under different regimes of P application from TSP and Rock phosphate respectively. This paper presents results from a survey of border hedges on farmland in western Kenya. The survey covered 160000 ha of high potential land in eastern Siaya District and Vihiga District of western Kenya. The survey attempted to widen the knowledge of the typology, the biomass and the parameters influencing the spatial distribution of hedge types. The spatial distribution of in the amount of biomass is strongly correlated with the distribution in the per cent area ground cover of border hedges. This means that secondary data on the area in hedges derived from aerial photographs can serve as a useful indicator of the biomass present. As a result, the most difficult part of the field survey, the destructive sampling for the determination of the biomass, can be eliminated, making general surveys considerably easier
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Partners
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Donors
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062. AFRENA Project Maseno, Kenya Progress and Technical Report, 1997. Rapport AFRENA Report, No. 122.

Abstract

This technical report covers research and general activities undertaken over the past one and half year from September 1996 to March 1998. The activities are based on a collective effort of a great number of people who are involved in research planning, design and implementation. The Directors of the three institutions i.e KEFRI, KARI and ICRAF, involved in the collaboration are greatly thanked. Their guidance and support has greatly steered our work.
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063. Local perception on tree propagation and domestication. Rapport AFRENA Report No. 115.

Abstract

The highlands of western Kenya are densely populated and 59% of the area consists of uplands in which 45% are considered as having low to very low natural fertility. The results of tree biomass production and growth in volume up to 13 months after planting were reported here. The highest increment in volume was observed in Eucalyptus grandis (150,000 cm3), C. equisetifolia (65,000 cm3) and A. acuminata (42,500 cm3)
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064. Production and below-ground interaction mechanisms of timber trees with crops in boundary planting system with or without phosphorus replenishment
Abstract

Farmers are interested in pole and tree timber production as a cash crop. As a cash crop, timber-trees may provide the cash needed for household expenditures like schooling and medicine, but may also provide the money needed for minimal fertilizer acquisition, as other Technology of ICRAF propose. Boundaries around farmers’ fields are common feature in the East African Highlands. In land scarce areas like parts of these highlands, the boundaries are the most appropriate niche for timber trees. The main objective of this study was to determine production of crops and pole-trees growing in a boundary planting system with or without P replenishment. Results indicate that Grevillea robusta and Eucalyptus Spp. Are the most preferred tree species for woodlots in the area. Grevillea though second in both survival and growth rate is the most preferred by farmers for border planting.
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CHAPTER EIGHT

8. INTEGRATED APPROACHES OF SOIL FERTILITY MANAGEMENT

065. The D& D planning stage: lessons from experience in western Kenya
Abstract

Diagnosis and Design (D&D) is a methodology for the diagnosis of land use problems and the design of agroforestry solutions. Procedures for the diagnosis " and  "design ” stages are well established and tested. However, there is much less experience and information on procedures for the ‘‘planning’’ and ‘’implementation’’ stages. We present some considerations for planning research and extension needs based on our experience in the on-farm research project at Maseno in western Kenya, and experience elsewhere.

Authors

Shepherd, K.D., Ohlsson, E. Muturi, W.M. Swinkels, R., and Ndufa, J.K. 1991.The D& D planning stage: lessons from experience in western Kenya 14pp.

Technology
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Donor
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066. Response of some traditional vegetables in western Kenya to organic and inorganic fertilizer application
Abstract

Some work done in Kenya has identified some indigenous leafy vegetables, which could be developed as cultivated crops. These vegetables are facing extinction and hence there is need of not only preserving their germplasm but also to improve them.  Improvement of these vegetables could be done through breeding and selection and improving the agronomic practices to increase leaf production. In view of this a study was conducted between October 1997 and February 1998 in the experimental plots at Maseno University College in Western Kenya to investigate the effect of organic and inorganic sources of fertilizer on growth and yield of five priority vegetables in western Kenya. Yields of edible portions were highest in plants applied with a combination of tithonia and DAP and those applied with DAP+CAN and in certain cases farmyard manure. There were a significantly higher number of flowering plants in the control than the plants applied with fertilizer.
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067. Nutrient cycling in tropical agroforestry systems: myths and science
Abstract

In this paper we discuss nutrient cycling in several types of agroforestry systems – alley cropping, trees in cropland (parkland) systems, improved fallows, and shaded perennial-crop systems. The results from the four categories of agroforestry systems that have been reviewed here occur across the four major agroecological/geographical zones of the tropics as categorized by Nair. Hedgerow intercropping for humid and sub humid lowlands, and shaded perennial crop systems for tropical sub humid highlands. In all of these systems, there are encouraging examples which demonstrate that agroforestry systems can provide N for crop production.
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068. Nutrient uptake and growth of young trees in a P-deficient soil: tree species and phosphorus effects

Abstract

Phosphorus deficiency is widespread in the subhumid highlands of eastern Africa but there are few data on the effect of p deficiency on the growth of agroforestry tree species. We studied the effect of P application on growth, nutrient uptake and dry matter partitioning in young trees of Calliandra calothyrsus, Cedrela serrulata, Eucalyptus grandis, Grevillea robusta, Markhamia lutea, Senna spectabilis and Sesbania sesban on a P-deficient soil (Kandiudalfic Eutrudox, bicarbonate-EDTA extractable P = 1 mg kg-1) in western Kenya. P addition increased N and P content but decreased final shoot K content in Sesbania and Calliandra, and had little effect on K content in the other species. The high yieding species (Eucalyptus, Sesbania and Calliandra) accumulated more than 30g N and 2 g P m-2 in shoots in 325 days of growth. Slow early shoot growth relative to total root length, and high specific root length (root length per unit root mass) are proposed as criteria for the selection of species and provenances that are well adapted to P deficient soils.
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CHAPTER  NINE

9. FRUITS AND TREES

069. Sun-dried mango for market. Miti Ni Maendeleo. A newsletter on agroforestry, fruit trees and tree crops for Kenya and the region, No. 2.

Abstract

The highlands of western Kenya are home of about 8 million. Population densities range from 500 to 1200 people per km2, implying small farm sizes. Farmers in this region experience severe cash shortages. They rely on their farms for only about 15% of their cash incomes and the remainder is remitted from relatives working in towns. The planting of improved varieties of fruits for both home consumption and sale would help ameriolate the income situation. Drying of food to preserve it is an ancient technology, and one that is being revived in this time when people all over the world are returning to more ‘natural’ foods. There is increasing demand for sun-dried fruits in the food industry as consumers come to appreciate these nutritious and health snacks. Drying fruits simply means reducing their water content from 98% to approximately 15 –20%. This reduces the volume and weight but safeguards the flavour and nutritional content, while turning highly perishable fruits into an un perishable product with a longer shelf-life, largely because of the high concentration of sugar.
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070. Good tree management practices

Abstract

This is the third and last article in our series on good tree management practices. In previous issues of Miti ni Maendeleo, we discussed in detail the steps involved when pruning, and how to set up an open scaffold system in fruit trees. In this article we write about pollarding, coppicing and root pruning.
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071. Surplus vegetables? Just sun-dry them

Abstract

Drying is the oldest method of preserving food. With the renewed interest in gardening and natural foods and because of high cost of foods during the dry seasons, drying food at home is becoming increasingly popular. Dried foods keep well because their moisture content has been reduced and spoilage organisms cannot grow. Most vegetables can be dried successfully at home.
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072. How to preserve tomatoes

Abstract

Food processing adds value to crops, reduces post-harvest loss and prolongs the shelf life of the foods. Processed foods come in handy when there is a shortage   or when out of season. New market opportunities for processed foods contribute to the development of rural economies and provide added income to small-scale farmers through the sale of farm produce. They also create opportunities for employment.

Authors

King’ori, B. 1999. How to preserve tomatoes. In: Miti Ni Maendeleo. A newsletter on agroforestry, fruit trees and tree crops for Kenya and the region, No. 7. KEFRI / KARI / ICRAF and GTZ / MoALD&M.

Technology

Fruit trees

Partners

Maseno University, KEFRI and ICRAF

Locations

Kenya, Yala and Maseno

Donor

ICRAF

073. Growing mangoes for profit

Abstract

Farmers in some parts of Kenya – in Embu, Kitui and Machakos Districts, for example – have found that growing mangoes is a lucrative business. Is there a way for farmers elsewhere to reap the same kinds of profits? Our study covers 3 farmers, 1 each from Embu, Kitui, and Machakos Districts of the Eastern Province of Kenya.
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074. Where do mangoes grow ?

Abstract

Are there opportunities for farmers in other areas to profit from mango production? The answer is yes as long as local conditions are right. Mangoes do well in areas where temperatures do not fall below 140o C or rise above 27o C. The average annual rainfall should be at least 800-1000 mm, but rain should not be heavy when the tree is flowering. Up to 2000 mm of rain a year is okay, as long as the soil is well drained.
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075. The role of fruit trees on farms in western Kenya
Abstract

A survey was carried out in October 1992 on fruit trees growing on farms in western Kenya. Specific objectives of the study were to assess the impact of existing fruit trees on the household economy and welfare in the target area and finding ways for increasing its impact. Specific constraints were noted for both randomly selected and progressive farmers. Most farmers were unaware of improved varieties of fruits and often used un grafted seedlings.
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CHAPTER TEN

10. INFORMATION DISSEMINATION STUDIES

076. Tools and methods used in pilot Project: participatory characterization at household and village levels
Abstract

An introductory village meeting is important before any activity can be carried out in the village. Local development agencies and administration should be informed before hand about the various activities that will be carried out in their area of interest in order to create a free and relaxed atmosphere between the administration, NGO’s Government Ministries, scientists and the farmers. 
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077. The potential of community institutions in dissemination and adoption of agricultural technologies in Emuhaya, western Kenya.
Abstract

This thesis examines the potential of community institutions and their networks in dissemination of agricultural technologies in Emuhaya Division, Vihiga District. The objectives were to identify characteristics of members of community institutions, describe networks used by those institutions to disseminate agricultural technologies, and to determine opportunities of using those institutions to disseminate agricultural knowledge. The rationale was that findings would be useful to community-based workers and researchers, the government and the international institutions that operate in western Kenya. Network Theory was used as a guiding framework in this study. Non-probability and probability sampling procedures were used to select ten community institutions, eleven key informants, and seventy-eight questionnaire respondents respectively for the study. Data were gathered through in-depth interviews, group discussion, direct observation and questionnaires. Key findings are as follows: one, eight-eight percent of members of community institutions were resource poor and relied on informal networks to gain agricultural knowledge; two, inadequate resources and negative attitudes among local farmers were major obstacles against effective knowledge dissemination; three, training provision of credit, facilitation of learning trips for farmers, community drama were the main suggestions of enhancing dissemination and adoption of agricultural technologies.
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078. Participatory diagnosis and on-farm testing and dissemination of integrated soil fertility management strategies in western Kenya
Abstract

This is a report of work done during a consultancy from September 1997 to February 1998. Chapter one deals with testing and dissemination of biomass transfer technology. This is a technology developed at the National Agroforestry Research Centre, Maseno (NARC). It involves the transfer of biomass from hedges onto farmland. Farmers have been testing Tithonia divesifolia green manure on their farms since the rain rains of 1995. The rapid agricultural, socio-economic and cultural changes in rural areas require that the research, dissemination and learning must be a continuous process among the participating partners.
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CHAPTER ELEVEN

11. POLICY AND INSTITUTIONAL STUDIES

079. Fertilizer retailing in the Kenyan highlands. Nutrient Cycling in Agroforestry Systems
Abstract

Local retailers of agricultural supplies in developing countries occupy an important link in the dissemination of agricultural technology but little is documented on their business activities in the highlands of Kenya. Kenya’s fertilizer markets were liberalized in 1990 and since then a steady increase in the proportion of fertilizers imported through commercial channels has occurred. Two important national indicators of fertilizer marketing, total supply and consumption do not significantly differ when the seven years before and after onset of market reforms started in 1990 are compared but other, more subtle national indicators suggest that successful fertilizer marketing reforms are in progress. 
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080. Afrena Maseno Project-Strategic Plan, 1998-2003

Abstract

The AFRENA Maseno project was established in 1988 after a good understanding of the physical and socio-economic potentialities and constraints of the concerned land use systems through Diagnostic and Design and numerous surveys. The general goal of AFRENA is to assist resource-poor farmers to raise the productivity, profitability and sustainability of their agriculture without detrimental effect on the environment.
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081. Agroforestry Research Networks for East and Central Africa

Abstract

This is the first biannual report for the bridging phase extending March – December 2000. The Kenyan NIP component was negotiated within the RIP component alongside those of Uganda and Rwanda. This was to facilitate activities pending the funding of phase II of AFRENA-EU. Hence, though there is very big demand for dissemination, the project scaled down its activities due to low levels of funding.
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082. Nyando Wetland Conservation Programme

Abstract

Nyando Wetland Conservation Programme started in March 1998 as a community based initiative to conserve the Nyando Wetlands and its resources. The project area was restricted to the administration divisions riparian to the wetland, that is, Nyando and Lower Nyakach in Nyando District and Kadibo Divisions, Kisumu District. Since its inception a range of activities had taken place with emphasis on awareness creation among the local community and schools.
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083. Proceedings of the induction workshop of the wetland management component of Lake Victoria Environment Management Programme

Abstract

In Kenya wetlands are defined as “areas of land that are permanently, seasonally or occasionally waterlogged with fresh, saline, brackish or marine waters including both natural and man-made areas that support characteristic biota”. Thus wetlands include deltas, estuaries, mangroves, and marine mudflats as well as marshes, swamps, bogs, flood plains, shallow lakes and the edges of deep lakes and rivers.
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084. The evolution of agroforestry practices over time in the crop-livestock system of western Kenya
Abstract

The past decade has brought new recognition by the international research and development community of the important roles of trees and shrubs in farming systems. Mixing of woody perennials with herbaceous annual and perennial crops and grasses “agroforestry” is widely found in the tropics and offers exciting potential for meeting a wide range of basic human needs, while increasing land use productivity and sustainability. The setting of research and development priorities in agroforestry is not a simple task, given the myriad components, functions, etc and the lack of an adequate scientific literature. The components, use and management intensity of agroforestry practices in a given land use system depend upon characteristics of the overall system, as well as historical factors of diffusion and production, the system of tenure rights, strategies of soil fertility maintenance, and markets for products and inputs. This paper documents the historical development of agroforestry practices in the Luo crop-livestock system of western Kenya, as a case of intensification of permanent upland cultivation systems, defined by Ruthernberg. It highlights four major periods.
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085. Lessons from Natural Resource Management, Technology Adoption and Research

Abstract

The twenty empirical papers in the book “ Natural Resources Management in African Agriculture: Understanding and Improving Current Practices”, present diverse experiences with the development and adoption of natural resource management Technology from across Africa. This discussion paper uses that rich knowledge base to identify general tendencies that hold across agro-ecological zones and economic policy conditions, and has two main sections. The first section presents a model of the process by which new natural resource management practices are developed, disseminated and adopted by farmers and researchers. The second section draws upon the papers presented in the book to support generalizations about what we know and what we still need to know about the adoption of natural resource management practices and about the state of research on those issues. It is concluded that recent movements to more participatory approaches have positively impacted on adoption of improved soil fertility and conservation practices.
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086. The impact of improved fallows and biomass transfer on household poverty indicators in western Kenya

Abstract

This paper discusses a methodology and then presents baseline results on the effects of agroforestry systems for soil fertility improvement on household food security and poverty indicators. The methodology section explores the methods used to assess income/expenditure, food consumption, and nutrition status as well as some challenges in collecting this information. The empirical section is based on surveys of 120 households in Siaya and Vihiga Districts.
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087. Economic assessment of biomass transfer and improved fallow trials in western Kenya

Abstract

The ICRAF vision for the year 2010 is that through agroforestry , 80 million poor people will have more options for improved livelihoods, and the global environment will be more sustainable. Outputs from the Natural Resource Problems, Priorities and Policies programme (Programme one) contribute to this vision by providing policy makers and policy shapers with information about the nature and extent of poverty and natural resource problems, the actual and potential impacts of agroforestry research and development, the priorities for investment in improved natural resource management and agroforestry, and the ways that policies and institutions shape farmers’ incentives to manage their resource base and adopt agroforestry practices. This paper presents a cost-benefit analyses of improved fallow and biomass transfer agroforestry systems in western Kenya. Data on the effects of agroforestry systems on crop yields are taken from numerous trials during the 1995-2000 period, focusing mainly on trials managed by a large number of farmers. Data on costs, prices, and labour inputs are also explained in detail, including some direct labour measurements for the agroforestry labour tasks requirement. The results show that for labour, the improved fallow system as a whole saves time over continuous cultivation but that labour for biomass transfer competes with other activities.
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088. Improved land management in the Lake Victoria Basin: Linking Land and Lake, Research and Extension, Catchment and Lake Basin

Abstract

Lake Victoria is of immense economic and environmental importance in the eastern and central African region. The lake is the largest freshwater body in the tropics and its basin supports one of the densest and poorest rural population in the world. About 21 million people rely primarily on subsistence agricultural and pastoral production for their livelihood. But pervasive poverty has hindered sustainable use of the land resources and there has already been considerable land degradation. This project set out to assess the extent and causes of processes that contribute to pollution of the lake and to localize interventions for more sustainable land management.
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089. The evidence from Africa. Natural Resource Problems, Priorities and Policies Programme

Abstract

The potential of diffuse reflectance spectrometry (DRS) as a rapid integrated measure of soil quality for plant production was demonstrated using a comprehensive spectral library (0.35-2.5 µm) of African soils. In controlled soil management experiments, soil reflectance convoluted to Landsat 5 wavelength band-passes correlated with various soil quality attributes (r2 range, 0.26-0.82) and crop yields (r2 range, 0.30-0.80).
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090. Assessment of soil degradation in the Kavirondo Gulf Basin (Winam Gulf) of Lake Victoria
Abstract
Accelerated soil erosion and non-point nutrient runoff are strongly linked to water quality degradation in Lake Victoria’s waterways. Drastically enhanced eutrophication over the latter half of the 20th century has precipitated rapid ecological changes in the lake toward conditions that now favour the dominance nitrogen fixing cyanobacteria, the spread aquatic weeds such as water hyacinth. The principal objective of this study was to assess the extents, magnitudes and etiologies of different soil erosion and non-point sediment source pollution processes in the Kavirondo Gulf Basin.
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091. Relationships between tree cover, land tenure and population density in western Kenya

Abstract
In 1986, Ecosystems Ltd. conducted a low altitude aerial land use survey exercise of the Kenyan portion of the Lake Victoria Basin. This database represents one of the most comprehensive land use inventories ever conducted in western Kenya and includes over 1500 georeferenced observations distributed over an area of approximately 39,000 km2.
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092. Research on soil fertility and related pest and diseases in western Kenya
Abstract

The ICRAF vision for the year 2010 is that through agroforestry, 80 million poor people will have more options for improved livelihoods, and the global environment will be more sustainable. A 2-day planning workshop involving research and extension services in the western Kenya region was held at the KEFRI-KARI-ICRAF National Agroforestry Research Centre (NARC) 19-20 November 1996. The purpose of the workshop was to discuss the research efforts to tackle the severe soil fertility problems in western Kenya and to combat pests and diseases that affect food production in the region, such as maize streak, virus, Striga weed, nematodes and bean root rot. The workshop was organized by NARC and was attended by participants from several research and extension organizations in the region, including NARC, the extension service of the ministry of Agriculture, Livestock Development and Marketing (MoALDM), Maseno University College, Egerton University, KARI, KEFRI, and several NGOs.
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093. Emergy analysis of soil erosion in Kenya
Abstract

Soil loss represents a substantial, often hidden, cost of human land use, particularly in regions with fragile soils and intense climatic inputs. Erosion costs generally accrue apart from spatial and temporal economic frame within which decisions about production and resource allocation are made. In order to illustrate the utility of investing scarce resources in soil conservation, methods are required that internalize soil erosion costs into decision process in units that offer direct comparability with other costs and benefits. Emergy analysis offers insight into the magnitude of the soil erosion problems, which can be used by policy makers to justify allocating resources for its control. Erosion control policy should focus on regions and landuse systems that are particularly at risk; these evaluations illustrate the need to target soil conservation efforts to Nyando District, and livestock and degraded woodland systems therein.
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094. Brief report on achievements in Kaugagi Hawinga: activities undertaken. 2p.
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CHAPTER TWELVE

12. AGROFORESTRY AND HEALTH

095. The impact of HIV/AIDS and other diseases on rural communities in western Kenya: voices of poor livestock keepers in the Lake Victoria Basin.
Abstract

HIV/AIDS and other diseases are other factors that have changed the way development ought to be done in western Kenya. Withdrawal of labour to provide home-based care for patients has direct impact on agricultural production, environment, social affair and many others. This research has confirmed that as a direct result of very high infection rates in the western Kenya region, HIV/AIDS seriously impacts on a range of development issues and livelihood strategies. These issues include agricultural production, livestock, land rights, income and other property ownership, the fisheries sector, and extension services. HIV/AIDS not only affects the productivity of the infected, but also diverts the labour of the household and extended family away from other productive and reproductive activities as others take care of the sick. Savings are consumed. Assets are sold to help pay for medical expenses. The utilization of agricultural land declines as inputs become unaffordable, household labour supply is reduced and dissipating wealth makes hiring labour difficult. Sooner or later, households fall below the social and economic threshold of vulnerability and ‘survivability’ leaving the survivors-mainly the young and elderly-with limited resources to quickly regain a sustainable livelihood.
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096. Aids and the effects on agriculture
Abstract

Twenty years after the first clinical evidence of acquired immunodeficiency syndrome was reported, AIDS has become the most devastating disease humankind has ever faced. Since the epidemic began, more than 60 million people have been infected with the virus. HIV/AIDS is now the leading cause of death in sub-Saharan Africa. Worldwide, it is the fourth biggest killer.  After completing secondary school in the eighties, Trendy Marondo decided not to join the long list of friends looking for work in the major towns. Instead, he chose to prove that one could also make a living on the farm. He married his childhood friend and inherited a two-acre piece of land from his father. Over the years he practised subsistence farming with the help of his wife and four children, aged between four and ten years. Although there were peak and slack seasons for harvesting the various products, there was almost continuous production throughout the year. His farm was the envy of the village. But this was before AIDS grounded him. 
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097. The challenges and opportunities facing agricultural research in SSA including the impact of the HIV/AIDS pandemic

Abstract

The agenda for the annual meeting of the Consultative Group on International Agricultural Research (CGIAR) reflects some of the most perplexing issues facing Africa – from the effects of climate change on agriculture, to the costs and cures of foot-and-mouth disease, especially for trade and agricultural competitiveness to the impact of the HIV/AIDS pandemic on agricultural production in Sub-Saharan Africa. 
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