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EXECUTIVE SUMMARY

Like the rest of the Kagera basin, the Uganda component is endowed with some of the most favourable conditions for agricultural production. The favourable conditions have given rise to relatively high carrying capacity for both human and animal production. 

80-90% of the population is engaged in a wide range of agricultural activities.

However, the natural resources of the Kagera basin is facing increasing threat due to population pressure, intensification of agricultural and livestock activities and unsustainable farming practices. This has led to serious land degradation and decline in productivity. In the Uganda component of the Kagera basin, land degradation has been accelerated to a large extent by the inefficient farming practice which has exposed the land to various agents of land degradation. In Kabale, Ntungamo, Mbarara and Rakai; evidence for soil erosion is rampant and almost certainly the most important root causes have been the wide scale forest clearing, bush burning, poor farming methods and overgrazing.

The most important link between these activities and the rivers/lake is that soil erosion from the catchment areas increases the sediment load of the rivers and lakes. The long term effects of this is that Lake Biodiversity and fishing resources are threatened through increased sediment load. In addition, the sediments are rich in nutrients which promote eutrophication of the lake waters.

Among the key mitigation measures recommended is the review and strengthening of the soil conservation measures. Although many of the soil conservation measures (such as terraces) were formulated during the colonial times, they have been largely abandoned. In many areas, farmers are even destroying the terraces in a bid to expand their cultivation areas. Other mitigation measures suggested include; review and strengthening coordination by MAAIF; enhancing efforts by NAADS, addressing land shortage/land fragmentation issues and integrating agro forestry into farming systems.  

1.1 INTRODUCTION
The Kagera River Basin provides and important catchement for the largest inland lake and up to 10% of the water of the Nile Basin. The water inflow from the Kagera Basin to the Lake Victoria constitutes the largest inflow with an estimated 7.5km3 of water per year and representing 8-10% of the Nile drainage water. The river basin originates up in the highlands of Rwanda and Burundi and flows between Rwanda and Tanzania before it enters Uganda at the south east tip and enclosing an estimated land area of 59,700km2. 

Like the rest of the Kagera basin, the Ugandan component of the basin is endowed with some of the most favourable conditions for agricultural production. The temperatures over most of the region range between 150C to 300C all the year round. Most of the region receives between 1000-2100mm of rain annually and this amount is well distributed and largely bimodal. It is therefore possible to have two cropping seasons a year under rain fed conditions in much of the Kagera basin. The soils, though mainly weathered tropical soils liable to leaching, are able to support vigorous crop growth.
Because of the favourable conditions, most of the region has relatively high carrying capacity for both human and animal population. The favourable conditions have also allowed rapid increase in population. In 1991 the total number of people in the Kagera Basin stood at 1.9m and in 2002, the figure was 2.9m an increase of 27%. The distribution of human population is determined largely by the rainfall pattern such that areas receiving favourable rainfall also have the highest population densities. However, the natural resources of the Kagera Basin are facing increasing threats due to population pressure, intensification of agricultural and livestock activities and unsustainable land use systems and management practices. In areas like Kabale and parts of Ntungamo districts, considerable population pressure is being exerted on the land resulting into land degradation and decline in productivity.
Land degradation results from actions by individual farmers each responding to a particular set of economic incentives and food requirement. In the Uganda component of Kagera basin, land degradation has been accelerated to a large extent by the inefficient farming practices which have exposed the land to various agents of land degradation. In many parts of the region, particularly Kabale, Ntungamo, Mbarara and Rakai wide spread forest clearing, bush burning and over grazing have led to serious land degradation through structural deterioration, acidification, leaching and more importantly soil erosion. Large scale deforestation has also been linked with loss of biodiversity, increased carbon emissions, decreased carbon sequestration and global climate change.
The purpose of this study is to assemble baseline information on the current and foreseen land use practices with particular emphasis on the role of cropping/farming systems on land degradation. The objective is to contribute to the formulation of TAMP (Transboundary Agro-ecosystem Management Programme) proposal whose aim is to combat land degradation and biodiversity loss through the development/adoption of improved land resource management.

1.2 OVERALL OBJECTIVE/GOAL OF TAMP

The action-oriented Trans-boundary Agro-ecosystems Management Programme (TAMP) aims at adopting an integral ecosystem approach to achieve local, national and global benefits in terms of restoring degraded land, carbon sequestration, climate change mitigation, agro-biodiversity conservation, and improved rural livelihoods. The environmental objectives focus on mitigation of the causes of land degradation and introduction of appropriate integration systems approach. In this way the project aims to contribute towards achieving the Millennium Development Goals (particularly poverty reduction and environmental sustainability) and increasing food security of rural communities through better management of their natural resource base.
1.3 TERMS OF REFERENCE 
The crop/farming systems expert is expected to provide expertise on issues to address, indicators and assessment methods, conduct diagnosis/assessment and analyze the findings. Based on the above, the crop/farming systems expert is to produce a report which addresses issues on cropping/farming systems and agro-biodiversity and propose mitigation measures. Details of the terms of reference are given in  Appendix 7.
1.4 METHODOLOGY/APPROACH
(i) Field visit/consultations
The participatory diagnosis/assessment was conducted in six (6) locations using transects on the ground backed up by PRA exercises and consultations with members of the selected (sample) communities. These include two sites in Kabale (Bubare in Kamwezi-Bukinga), two in Mbarara (Mwizi and Ruyanga) and two in Rakai (Kamona and Kyarulangira and Bogonda in Buyanmba). In each transect, observations were made on: current and dominant land use systems; range of crops grown; crop varieties; cropping systems/pattern (pure stand or crop association) relative times of planting; plant population; location of specific crop fields in relation to the general slope; the dominant weed species; major pests and diseases. Information was also collected on agro-biodiversity and the genetic erosion status. Through visual observation attempts were made to assess the extent of soil erosion and land degradation. The field guide assisted in identifying crop varieties and the major weed species.
(ii) Participatory Rural Appraisal (PRA) was conducted in each of the transect locations. Information that were not readily available during field visits were captured during focused group discussion in PRA. Such information include: traditional cropping systems earlier used for maintaining soil fertility e.g. shifting cultivation/bush fallows; crop rotation; use of contours, bands and terraces; and the status of agro-biodiversity.
(iii) Desk study/literature reviews
The consultant perused through all the handouts and any available information from MAAIF, Faculty of Agriculture, at Makerere University, and FAO concerning the project. More information was obtained from the relevant districts, NARO, NAADS and NEMA.
1.5 FINDINGS

(i) Traditional farming systems and land degradation
In all the areas visited, agriculture is the dominant activity; 80-90% of the population is engaged in agriculture. Crop production covers a wide range of crops which include both cash and food crops. The crops grown include: sorghum (sorghum bicolor); maize (zea mays); cassava (manihot esculenta), common beans (phaseolus vulgaris); field peas (pisum sativum); potato (solanum tuberosum); finger millet (Eleusine coracna) and coffee (coffea canephora or Robusta coffee) and bananas (Musa spp). The major farming systems are outlined in the next section. 
However, generally production practices are poor; for instance the use of unimproved, low yielding cultivars on inadequately prepared seedbed is common. In addition, most farmer’s plant late, use low plant population and crops are inadequately weeded. Most annual crops are established by broadcast method. It was noted that field peas (Pisum sativum) are rarely weeded. It was also observed that many farmers use the same field over and over due to the critical shortage of land. Generally arable land is left bare for extended periods of the year, thus exposing it to agents of soil degradation processes. In most of the areas visited, varying levels of soil degradation were observed depending on the farming practice, population pressure (very high in Kabale), vulnerability of the soil to erosion and the relief of the area. In many instances, the uncontrolled runoff of excessive rain water caused sheet erosion leading to gullies. Evidence for rill and sheet erosion was apparent all over the locations visited particularly in the densely populated areas of Kabale where continuous cultivation is practiced. 
From the discussion in the PRA it was clear that shifting cultivation and bush fallow systems which were formerly useful in restoring soil productivity are no longer practiced due to critical land shortage. (Jameson, 1990).
In its simplest form, under shifting cultivation system, a farmer clears land manually, burns the vegetation in situ and cultivates the land until crop yields decrease below acceptable level. The land is then allowed to revert to vegetative fallow. The vegetative fallow ranged from 3 to 10 years depending on the demand for land and the rate of soil fertility restoration. These former practices had the capacity to sustain crop productivity by generating a good vegetative cover (fallow land) and contributing to the accumulation (restoration) of soil structure, minimize soil erosion and enhanced subsequent crop yields. The natural vegetation decomposes and is incorporated into the soil by organisms such as earthworms and termites, and by hoeing and ploughing though the later also leads to release and loss of nutrients to the atmosphere (oxidation; mineralization). The crop rotations helped reduce threats of pests and diseases and to alternate high nutrient demanding crops with those with low demand. 
Thus, as long as population and agricultural pressure on land were not excessive there were little or no problems of soil degradation and the system remained productive. The Kagera basin like the rest of Uganda can no longer rely completely on traditional farming systems to cope with current food demands. This is because Increasing rate of population growth and consequent decrease in land availability have inevitably resulted into shortening of fallow periods. In densely populated areas such as Kabale, fallow periods have been abandoned altogether. The result is that there is repeated cultivation on the same land; the restorative fallows have been eliminated and in most cases inadequate soil conservation measures are used.
Farming activities in most areas visited are largely dependant on family labour consisting of husband, wife and children. The implication is that, the family can only manage small plots/fields and production is simply for subsistence. The recent introduction of UPE (Universal Primary Education) has made the situation a little more difficult because many parents have been forced to allow their children to go to school thus depriving the family of labour.
Hardly do farmers use any commercial inputs like inorganic fertilizers or pesticides. Use of crop residues or animal manure is also rare. A few farmers observed to be using crop residues or animal manure, apply it only to crops grown near homesteads. Fields which are left fallow are often grazed and subsequent crops may benefit from improved fertility. However, grazing is predominantly on the upper hill slope positions which are rarely cropped in most areas visited. In this regard therefore, there appears to be very limited crop-livestock integration

. 
(ii) Farming systems in the Kagera Basin

The major farming systems in Uganda are largely determined by the rainfall pattern (total amount per year and the distribution). Farming systems cover a wide range of activities including the production of cash and food crops and keeping livestock (cattle, sheep, goats, pigs and poultry).
In broad terms, there is a distinct spatial specialization in the production of perennial crops on the one hand and the production of annual crops on the other. The production of perennial crops is associated with areas of high annual rainfall (1000-2100mm) and less pronounced dry season. The peasant farmer grows mainly bananas and coffee, often intercropped with a wide range of annual crops (maize, cassava, sweet potatoes, coco yams and beans). These areas include parts the central plateau especially the Lake Victoria crescent.
In areas of lower annual rainfall (500-1000mm) and fairly prolonged dry season, the main farming activities involve the production of annual crops (finger millet, sorghum, maize, cassava, sweet potatoes, simsim, pigeon peas, groundnuts, phaseolus beans and cow peas). In these areas there is also a greater emphasis on livestock production with farmers keeping large numbers of animals particularly cattle. These areas are found mainly in parts of Mbarara (Isingiro) and Rakai.
Within these two broad categories, there are a number of variations in the combinations of crops based largely on food preferences and the resources available. Many studies have identified and proposed different farming systems for Uganda largely based on the major Agro Ecological Zones, soil types and cropping systems (MAAIF). However, for the purpose of this presentation, farming systems as modified from NEMA (1991) is provided in Fig 1. It will be seen that Uganda consists of at least nine farming systems ranging from largely perennial crop based farming systems to largely annual crop based farming systems. In the Kagera basin at least three major farming systems can be identified each with its soil degradation problems. These include;
(a) The intensive banana-coffee farming systems (1).
(b) The western banana-coffee-cattle farming systems (8).
(c) The Kigezi annual food crops montane farming systems (9).
These farming systems are briefly outlines below;

(a) The intensive banana-coffee (FS 1)
This farming system is found largely on the northern shores of Lake Victoria and includes parts of Rakai which is one of the study areas.
The relief characterized by the flat-topped areas, long gentle slopes, and large papyrus swamps. The soils are ferralitic/ferrasols which include some of the most fertile friable clays (e.g. the red sand clays of Buganda). Bananas and coffee (robusta) are the main food and cash crops respectively.
Figure 1: AGRO-ECOLOGICAL ZONES AND FARMING SYSTEMS IN UGANDA

[image: image1.jpg]




Other crops include maize, cassava, sweet potatoes, groundnuts, beans and many vegetable. Livestock production forms a major part of the farming system.
The most serious problem is the mailo land tenure system which has restricted the tenants to small holdings in many of the areas. This has been exacerbated by the high population densities. Soil degradation has occurred mainly through repeated use of small holdings and poor farming methods. Mixed cropping/intercropping is often practiced. The production of perennial crops (coffee and bananas) have beneficial effects on soil conservation because they provide soil cover almost throughout the year. The unprotected parts e.g. during early growth stages of coffee or bananas and where these crops are not mulched, soil erosion is often serious because of the slow establishment of the crops. 
(b) The western banana-cattle system (FS 8)
The system is practiced in southwest Uganda and covers Rukungiri, Bushenyi about one third of Mbarara and Kabale (without the rift valley areas) districts. The relief is hilly with steep slopes in some areas. Highly weathered ferralitic soils (ferralsols, acrisols) predominate and are either sandy loams or sandy clay loams. Mixed cropping is common and fallowing is practiced, but fallow periods are much shorter in the high population density areas as compared for instance, to east Mbarara, where more land is still available. Cattle is a major component of the farming system. Whereas in the densely populated areas fencing and improved pasture management are practiced, extensive grazing is common in the land abundant areas. Trees are found in woodlots and banana plots and they are used in the intensive production areas as live fences.
Soil degradation problems in this system are mainly associated with the high population densities which has led to large scale deforestation of the hills. In much of the area, fallow periods have virtually disappeared. 
The soils in much of the areas are generally vulnerable to erosion and the situation has been compounded by the steep slopes of the hills in the area. Overgrazing is extremely serious on the hills and around the watering points and this has led to considerable soil erosion.

(c) The Kigezi annual food crops montane system (FS 9)
This system covers the altitudinal zones above 1800mm of Kabale and Kisoro districts. It is located on the northern slopes of the Muhavura Mountains. Land is scarce and land sizes are very small due to the high population densities. The soils are mostly ferralitic/ferrasols.
Most important crops grown are sweet potatoes, beans, sorghum, Irish potatoes, field peas, maize, wheat and vegetables. Intercropping is practiced and anti-erosion bunds along contour lines are common. Generally, grazing land is scarce. Animals are herded and grazed on marginal hillsides, valley bottoms, roadsides and interseasonal fallows. Trees are found around homesteads and in small household woodlots (mainly Eucalyptus). 
The sustainability of the system is seriously threatened by the rapid decline in soil fertility due to repeated cultivation.
The decline in soil fertility is associated with high population density which has led to a reduction in farm size as well as fragmentation of holdings.
Additional problem has been the destruction of some of the earlier constructed contour bunds in order to increase the arable area and to make use of the built up fertility of the bunds (long fallowed land). This has led to increased soil erosion and land slides, therefore, contributing to the loss of nutrients and arable land. Many rivers and lakes are being silted up due to the enormous soil erosion on the hillsides.

(iii) Brief outline of Transect observations
(a) Kabale 

The diagnosis/assessments were conducted in two transect locations i.e. at Bubare and Kamwezi. Both locations are typical of the Kigezi annual food crops montane systems (figure 1) which include land areas beyond 1,800metres above sea level. High population has diminished farm sizes considerably and acquisition of new land is virtually impossible. Average farm size is about 0.5ha. Agriculture is the dominant economic activity carried out on steep hill-side-fringes and because of the diminishing farm sizes, repeated use of the same land is inevitable. Contour bunds and terraces which were constructed during the colonial days (1950’s) for controlling soil erosion have been largely destroyed in a bid to expand the arable acreage and take advantage of the accumulated soil fertility. This has led to increased soil erosion, contributing further to loss of nutrients. 
The range of crops grown in the transect location and the dominant weed species are given in appendices 1 and 2. In Bubare, the crops grown were nearly all annuals; only a few stands of bananas (variety Mbwazirume and Musa) were observed. Annual crops include field peas, sweet potatoes, beans, Irish potatoes and tobacco. From the PRA, it was noted that the farmers ranked food and cash crops differently. As food crop, Irish potato ranked first followed by beans, sorghum, sweet potatoes and field peas in that order. As cash crops sorghum is ranked first followed by Irish potato, tobacco, beans and field peas. In Kamwizi/Bukinda the dominant crop is banana which is generally well managed. The bananas were largely grown as pure stands though mixed varieties were common. Annual crops include; onions, Irish potatoes, field peas and beans. These were found on the upper part of the slope in Bukinda. The observations indicate that the majority of crops were traditional cultivar/varieties though a number of improved varieties particularly Irish potatoes and beans are being grown. Crops were established at plant populations lower than recommended and nearly all the annual crops were planted late. Consequently the ground cover was generally poor. Mixed cropping/intercropping was more commonly practiced in Bubare than in Kamwizi (Appendix 1).
(b) Mbarara
As with Kabale, assessments were conducted in two transect locations (Mwizi, in Rwampara and Ruyanga in Kigagati, Insingiro). These areas are typical of Western banana/coffee/cattle farming system (figure 1). The relief is hilly with steep hill slopes in some areas. Highly weathered ferralitic soils (ferralsols and acrisols) predominate and are either sandy loams or sandy clay loams.
The major crops observed in the two transect locations are given in Appendices 3 and 4. The dominant crop is banana with higher intensity in Mwizi than in Ruyanga. Other crops include coffee, sweet potatoes, Irish potatoes, ground nuts, beans, finger millet, maize, cassava. Most of the crops are grown mixed or inter cropped and the major crop associations observed were: banana/coffee/cocoyam; or banana/Irish potatoes/pumpkin or banana/Irish potatoes/cassava. In all cases banana is the dominant crop. Because of the complex mixtures, the ground cover was nearly 100%. There are instances where crop association does not include perennial crop e.g. Irish potatoes/beans or groundnuts/field peas/beans or finger millet/cassava/maize/Irish potatoes. 
In general, the major component crops in the mixture were established at lower plant population than expected. From the PRA discussion, it was noted that fallowing and crop rotation are still practiced but fallow periods have been greatly reduced (2-3 years) because of the high population density.

(c) Rakai
The assessments were again conducted in two transect locations (Kamona-Kyaruhangira and Bigando-Buyamba). This farming system is typical of intensive banana/coffee system found in the northern shores of Lake Victoria (figure 1) although it is found only in some parts of Rakai. The relief if characterized by the flat-topped hills, long gentle slopes and large papyrus swamps. The soils are typically ferralitic/ferrasols type which include some of the most fertile friable clays. The major crops and cropping systems observed are given in appendices 5 and 6. As with Mbarara, the dominant perennial crop is banana although coffee is also widely grown. Banana/coffee association is common in many locations and the intensity of banana production increases in the lower slopes. There are also more varieties of banana for example in one groove alone at least four varieties were identified i.e. Kibuzi, Nakitende, Musa and Musakala. Because banana is well established and well cared for (weeding and mulching), there is generally very good ground cover (nearly 100%) i.e. soil cover is provided almost throughout the year. 
A wide range of other crops are also grown. These include: maize, beans, cassava, millet, Soya bean, Irish potatoes, and cocoyam, etc. Most of these are grown mixed or intercropped. The most common intercrops include: beans/maize/cassava or millet/maize/beans. The associations become more complex near homesteads.
As in the other transect locations, soil degradation has occurred largely through repeated use of the same land due to the high population pressure. From the PRA discussions, the problem seems exacerbated by the mailo land tenure system which has restricted tenants to small holdings. In such a situation, tenants lack the confidence to initiate any serious soil conservation measures.  
(iv) Agro-Biodiversity
It was evident in most of the locations visited that farmers have a wide range of varieties and in many cases farmers plant different varieties in the same field. The average number of varieties per field was observed to be three. From the PRA discussion, it was clear that farmers recognized the multiple traits that span across multiple varieties such as yielding abilities, taste, bird damage and weed resistance, drought tolerance and flexibility in the time of planting. In one plot of field peas (pisum sativum), we were able to recognise at least four varieties: (i) Mesho (white with black eye) (ii) Amaharare (big seed with white eye) (iii) Rwemereza (small white seed); (iv) Miseresere (black spotted seed). However recent studies (Mbabwine, 2005) indicate that up to twenty five cultivars of banana (Musa spp) were grown in Kabale and the most widely grown cultivar is the Mbwazirume. Mbabwine also found the following were being grown in Kabale: Ten sorghum (Sorghum bicolor) varieties; six field pea (Pisum sativum) varieties; twenty seven bean (Phaseolus vulgaris) varieties; thirteen potato (Solanum tuberosom) varieties and seventeen sweet potato (Ipomea batats) varieties. A wide range of weed species were also observed but these were largely annual weeds indicating a decline in soil fertility (see Appendix 1-6). It was noted from the PRA discussion that some traditional crop species that used to be grown are no longer available i.e. a number of crop species have disappeared. Mbabwine (2005) reported that a lot of genetic erosion has occurred in Kabale particularly with respect to sweet potatoes, beans and field peas.
According to Moyini (1994) Kabale is one of the areas where the threat of loss of bio-diversity (including agro-biodiversity) seems highest. The most underlying cause of genetic erosion is the introduction of new varieties. The rapid introduction of exotic crops particularly new and improved varieties has led to neglect of some indigenous food crops and thereby putting them at risk of genetic erosion. For example, the introduction of commercial varieties of banana, cassava, maize, potatoes, sweet potatoes and beans has led to the abandonment of relatives and land races of millet, cow peas, pigeon peas, lima and Bambara beans. Other causes include lack of market diseases; and pests and shortage of land. Generally there is considerable seed exchange of improved varieties between farmers and this has led to the abandonment traditional varieties. 
1.6 DRIVERS OF LAND DEGRADATION
One of the major challenge in agriculture is how to reconcile the need to meet the increasing demand for food necessary to keep pace with the increasing population and the general concern over the wide spread degradation of the resource base. In the areas visited, it was clear that high population density (240 persons/sq km) is the major reason for the wide spread degradation of the land. High population density has led to diminished farm sizes, land fragmentation and has generally pushed farming to marginal areas such as steep-hill slopes. In densely populated areas fallow periods have been abandoned altogether leading to repeated cultivation of the same land year after year without adequate soil conservation measures. In addition, the majority of the farmers has inadequate knowledge of improved farming methods and lacks awareness of land degradation problems. In general, farmers use low plant population, plant late and use local unimproved crop varieties which are low yielding and are susceptible to diseases and pests. In addition there is increasing trend in the loss of agro-biodiversity. The loss of traditional varieties has resulted into reduction in the genetic base and this has consequences on the food security and future crop improvement programme.
In summary, therefore the major cause of land degradation in Uganda in general and in the Kagera Basin in particular are as follows.
· High population densities leading to pressure on land.
· Diminished farm sizes and land fragmentation
· Over cultivation/repeated cultivation
· Farming on marginal areas such as steep hill slopes

· Lack of fallow periods

· Lack of crop rotation

· Inadequate soil conservation measures
· Frequent bush/trash burning

· Inadequate advisory services

· Inadequate knowledge on degradation problems

· Inadequate knowledge of improved farming methods

· Land tenure issues particularly the mailo land tenure system

· Inadequate use of soil ammendments
1.7 MITIGATION MEASURES
(i) Review and strengthen the soil conservation measures

Soil conservation measures include terracing, contours and strip cultivation, ridge and tie ridging practices, grass strips and bunds. Some of these were introduced during the colonial times but have since been largely abandoned. In some areas like Kabale, farmers are already destroying the terraces in a bid to expand their cultivation areas and this has led to disastrous effects on soils erosion. Currently there is also a problem of who should enforce the by-laws i.e. either the LCs or the Chiefs. The roles of LCs or chiefs with regard to enforcement of conservation measures should be clearly defined.

(ii) Review and strengthen coordination by MAAIF (Ministry of Agriculture, Animal Industry and Fisheries)
Due to decentralization, there is a general lack of central authority to provide coordinated policy to land resource use and improved soil conservation. It appears the districts are acting like independent little countries that plan and implement their own activities. The danger is that MAAIF is slowly getting detached from the districts and no one is currently providing the badly needed technical backstopping to districts.

(iii) Strengthen capacity and facilitation

This is necessary to provide awareness right from grassroots. Farmers, civic leaders and government officials need to be educated on the dangers of land degradation. Facilitation of cross border meetings should be provided to improve awareness and ensure coordination and collaboration with neighboring countries/districts.

(iv) Improve institutional arrangement (NAADS)

The original assumption was that service providers would be available. This has turned out not to be the case; many farmers are complaining that they have never heard about NAADS.

(v) Address land shortage/high population issues

Currently the high population is causing serious degradation of land. Investment proposals should target population control and sensitization. There is need to understand the dynamics involved in high population and land fragmentation. Assess the possibility of buying off or exchange of land in order to consolidate land.

(vi) Crop rotation

Well designed rotation is essential in order to minimize soil degradation and sustain productivity. Efforts should be made to ensure that farmers do not grow the same crop every year. Rotation should include nitrogen fixing legumes.

(vii) Integrate agro forestry practices which have proved viable in various farming systems. For example alley cropping hedge rows in the Kigezi annual crop montane farming system. This should be combined with planting of trees and other vegetation to cover the presently eroded slopes to prevent further erosion.

(viii) Minimizing cultivation of steep slopes outside the recommended slope range. Cultivation near river banks and lake shores should also be discouraged. Efforts should be made to enforce the NEMA regulation on this aspect.
(ix) Formulate a land policy that ensures that land users are also land owners. This will ensure confidence in investing in long term soil conservation practices/structures.

(x) Conduct a national land survey to map out land according to its use capability and formulate a national land use policy which includes sound management guidelines.

(xi) Encourage the use of correct stocking rate for the livestock. High density of livestock particularly in Rakai, Mbarara and Masaka has caused disaster in soil degradation.

(xii) Construct valley dams and improve on the existing ones so as to minimize movement of animals and reduce overgrazing.
(xiii) There is need to collect and conserve germplasm ex situ particularly for the endangered traditional crop cultivars. On farm conservation of crop cultivars should be encouraged at both districts and village levels.

(xiv) Farmers, NGOs, CBOs and Government Officials should be sensitized on the importance of agro-biodiversity so that they may take lead in the conservation of traditional varieties.
(xv) There is need to carry out research on the genetic bio-diversity using both morphological and molecular markers to ensure that there is no duplication.
(xvi) More emphasis should be put on the use of Indigenous Knowledge (IK) with respect to the utilisation, collection, management and conservation of plant genetic resources.
REFERENCES

1. Ezumah, H.C., Nguyen, Ky NAM and P. Walker (1987): Maize/Cowpea Intercropping as Affected by Nitrogen Fertilization. Agron. Journal 79 No.2.

2. Hulugalle, N. R. (1989): Regeneration of Degraded Alfisoils and Associated Soil Groups in the Sub Humid and Humid Tropics of West Africa. IITA, Working Paper 89/2, Resource and Crop Management Program.

3. Mukiibi J. K. (ed) (2001). Agriculture in Uganda Vol. 1. General Information. 

4. M. K. Magunda; M. M. Tenywa; M. J. G. Majaliwa and F. Musiitwa (1999): Soil Loss and Run Off from Agricultural Land Use Systems in Sango Bay Micro-Catchment of the Lake Victoria. Soil Science Society of East Africa Proceedings.

5. NEAP 1992: NEAP Draft Topic Paper in Land Management Agriculture, Livestock and Rangelands.
6. John Mugabe and Norman Clark (1998): Managing Bio-diversity.

7. Moyini J. (1994): Report of the Bio-diversity Planning Process.

8. IITA Annual Report (1970)

9. Jameson D.J. (1970): Agriculture in Uganda
10. Willey R.W and Osiru D.S.O. (1972): Journal of Agricultural Science (Cambridge) 29(3) 517-530

11. Osiru D.S.O. and Willey R.W. (1972): Journal of Agricultural Science (Cambridge) 29(3) 531-540

12. Nye P.H. and Greenland J.J. (1960): Technical Communication 51: CAB, Farm Roy UK

PAGE  
19

