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Overview

T

he participative research project on integrated Land management in Niger is a program of collaboration between institutions such as the Institut National de Recherche Agronomique du Niger (INRAN), Energie et Environnement pour le Développement Rural (EDER) and the United Nations University.

The project consists of improving food security and contributing towards the fight against desertification on the basis of systems of using the lands in the marginal desert zone. The desert margins in Niger are less favorable potential areas where a large majority of population lives.

The program site concerns the northern area of Tillabery grouping together the areas of Téra, Tillabery, Ouallam, Fillingué with a population of 1,386,290 inhabitants and an area of 70,000 km2 or 1.5 times Togo, and more than half of Benin.  The area is distinguished by the prevailing  ice Lands (47%), damaged plateaus and slopes (21.5%) uncultivated dunes (20%) and some valleys (11%), pools (0.5%) and alluvial terraces, more than 150 km with 4 tributaries and more than 40 rivers covering the Niger river with sand.  Food security in this area is strongly affected by climate change, population growth and by a general degradation of water and Land resources.

Presently, the research has only modestly contributed to solving the poor population problems. The technologies developed by the national and international institutions working in Niger face difficulties reaching the users.  The project will contribute to a better management of water and land resources by building the capacities of stakeholders, with technology development and improved water and Land resources management, the necessary multidisciplinary information by reinforcing the capacities of national research institutions and farmers organizations in Niger.

The participative research project on integrated Land management, subject of the present study, comprises two main activities closely related:

1)
Participative research in farmer’s environment

2)
Capacity building and information management

The research concerns the developing of adapted and sustainable technologies in the field of water and Soils conservation/Defense and Restoration of soils (CES/DRS in French) in Various agro-ecosystems of the above-mentioned areas.  The capacity building axis will emphasize training and dissemination of research results particularly to researchers, farmers and decision makers.  The information management axis aimed to reinforcing the flow of information between the research, the decision-makers, the technical services, the NGOs and the farmers through a better communication on both sides and more efficient management of data.  

The project has been worked out by taking account the objectives of the policy of the Government of Niger namely “the National Action Program for Desertification Control and Natural Resources Management” and the research program of INRAN on Desert margins.

Introduction of the Project

Sahelian Region

The Sahalian zone of West-Africa stretches from senegal to Shad and is located between latitudes 10 and 14 degrees North.  This arid area represents 77% of the total land areas.  It consists of high spatial variability in natural resources and ecosystems.  The physiography is characterized by large, parallel fossil dune ridges dominated by herbaceous vegetation, inter-dune areas with predominantly solonetz soils with typical Sahelian Acacia Savanna and wetlands on vertisols in the lowest laying areas.  The flora in these Sahelian specialized plants that do not grow on the other units, with light sandy soils (arenosols) having the highest number of specialized species.  The ecosystems are dominated by xerophyte and phanerophate plants, which demonstrates the unique adaptation of the ecosystems to the prevailing dry conditions. Rainfall variability in climate and ecosystems results in high temporal and spatial variability in biomass production, which is reinforced by cultural and socio-economic diversity in managing land and natural resources. Rural livelihoods are mainly based on transhumance pastoralism and small scale agriculture. The transhumance and cattle routes follow traditional patterns that cut across national borders. 

The Project Zone

The Northern of Tillabéri area is located in the Province of Tillabéri; between 13° 30’N and 15°45’N latitudes, 0°10’E and 4°20’E longitudes.  The Province is composed of four (4) northern districts namely Fillingué, Ouallam, Tera and Tillabéri with 70, 000 km2 area and a population estimate about 1 million inhabitants represented in 2,899 villages and hamlets.

The project zone comprises the four Northern districts of Tillabéri Province which cover an area of 6,877,011 hectare (68,770 km2), as shown in Table 1.

Table 1.  Areal distribution in project zone

	Physiographics
	Area (ha)
	Percentage

	Glacial
	3,197,899 ha
	46.50%

	Sand and complex dunes
	1,385,430 ha
	20.15%

	Slopes
	752,812 ha
	10.95%

	Valleys
	728,166 ha
	10.59%

	Plateau
	700,556 ha
	10.19%

	Hills and rocky crest
	72,937 ha
	1.06%

	Pools and depressions
	29,599 ha
	0.43%

	Other units
	7,190 ha
	0.10%

	Alluvial terraces
	2,422 ha
	0.4%

	Total
	6.877.011 ha
	


The northern zone population of Tillaberi grouping the areas of Tera, Tillaberi square, Ouallam, Fillingué, whose population is estimate to 928,128 inhabitants (457,223 of men and 470,905 of women) represented in 2899 villages and hamlets according to the General Assessment of Population in 1988. By using the national rate of annual growth of 3.4%, the number of inhabitants would be of 1,172,874 in 1995 and will reach 1,386,290 in 2000.

Some strong human concentration observed along Niger river and in Dallol zones where the population density is very high and the growth rate varies between 4 to 5% in places where an important migration rush derives. It is also notified that the northern Tillaberi population is very young, 77% of this population has less than 30 year and 44% are aged below 10.  The zone is located between 250 mm to 400 mm ishoyet. From 1950 to 1999, many variations have been notified.  The calculated temperature on an average of 28 years (1951-1988) knows for example in Tillaberi a minima of 22.6°C and a maxima of 36.8°C.

Land Degradation

Due to increasing pressure on the land and inadequate policies that have hindered the free mobility of pastoralists in the region, land degradation symptoms are numerous and include wind erosion on dune crests, sheet erosion in inter-dunes and sedimentation and siltation of wetland, including oasis and water courses.  More importantly, the impact of land degradation entails reduced productivity of range and agricultural land, which force people to open up new, often even more marginal lands to sustain their livelihoods, such as removal of nutrients and reduced water-holding capacity of the soil, is a long term threat to all plant growth, but particularly to highly specialized and sensitive plants.  For example, herbaceous plants such as Schoenfeldia gracils and Panicum laetum are being replaced by less sensitive plant such as Aristida.  The siltation of Wetlands and watercourses does not just constitute a threat to plant and animal biodiversity, but also deprives local people of water for drinking and sanitation, as well as irrigation.

Project Objectives

The project objectives include the following:

· To survey land resource management practices found in the region;

· To assess the extent of degraded Land and other resources in these areas for possible intervention;

· To improve adapted environmentally-sound technologies for water and soil management to farmer’s conditions in Desert margins;

· To evaluate rain water harvesting as a means of increasing productivity per unit cropped area and per unit of labour;

· To determine the effect of land forms on water availability and rainfall use efficiency in the arid zone;

· To improve the flux and exchange of information between the researchers, decision-makers, farmers on both sides.

Research Project Components

The research project shall have three main Components which be carried out in three phases :

A. Survey of Existing Land Management Practices

The role of the indigenous knowledge system in the implementation of rural development projects had always been taken for granted. The local people know their soils, water, crops and animals better than anybody else and have developed coping mechanisms to ensure, to the best of their ability, the sustainable use for their natural resources.

It is proposed that the first phase of this project shall involve a survey of existing land management practices (both indigenous and exogenous). This will also involve taking stock of plants and livestock species and numbers respectively. This is with a view to identifying areas where research intervention will be most appropriate.  This survey shall be carried out the four regions of the project site in arid lands of Niger from south-west to the northwestern. The participative rural appraisal methodology shall be used for this survey.

B. Survey of Degraded Lands

Vast extent of degraded land abound in the drylands in Niger. Unfortunately, the natural hectarage of degraded lands in the project site is to be determined.  It is therefore proposed that the second phase of research project should be devoted to a survey of degraded land.  This survey shall also cover the four regions of the project site. It shall involve both field work and the use of existing data.  For this purpose, the GIS facility of INRAN shall be fully utilized. Necessary maps shall be sourced as appropriate.

C. Field Studies on Water Harvesting/Defense and Restoration of Soils Techniques

The productivity of arid lands in Niger may be greatly enhanced through :

· Optimization of the use of the available rainwater through appropriate water harvesting techniques.

· Improvement of adapted environmentally-sound technologies for soil management to farmer’s condition.

· Adoption of cultural practices that will increase the soil organic matter content.

This phase of the project will also involve the use of organic fertilizers (eg. Compost, Farm yard manure).  These studies shall be carried out in two regions. These are Ouallam and Fillingué areas. In each region, three farming communities shall be selected for the field studies.  Appropriate landscaping treatments shall be imposed. These field studies shall be carried out on farmer’s fields in order to facilitate adoption of technologies arising there of.  Preparatory to the fieldwork, relevant staff of Agricultural Development Program of each Province covered by this study shall be selected to participate in a training workshop on water harvesting/Defense and restoration of soils, and organic fertilization.  New water and soil management practices will be tested on farmer’s fields as part of the trials.  It is hoped that such trained staff shall participate in the conduct of the field studies.

Project Methodology

This participative research project shall be carried out with the involvement of the grassroot skakeholders who will participate in site selection, project implementation and project monitoring.  It is hoped that this bottom-up approach will facilitate the dissemination and adoption findings arising from the project.  A number technologies developed or adapted in the field of soil and water conservation, defense and restoration of soils in Niger are shown in Table 2. 

The research will cover the following areas :

Integrating management of soil fertility

· Quantitative establishment of mineral assessment in differents systems and agro-ecological zones;

· Regeneration of soil by the natural phospahates and organic fertilizers; and

· Research in order to add the efficiency of nutritious elements.

Water and Soil Conservation

· Constitution of a data base on the traditonal and modern technics of water and soil conservation;

· Interaction study of these technologies on the utilization of nutrients; and

· Agro-economic quantification of anti-erosive measures

 Agro-forestry

· Identify the adapted ligneous species to the different agro-ecological zones and farmer needs for a best preserving and maintain of soil fertility;

· Management of trees and small shrubs in the villages for a best quality and quantity of fodder for animal; and

· Exploitation of micro-elements effect and high fertility under Acacia albida for crops diversification.

Establishment of a Data Base on the Natural Resources

· Socio-economic characterization of villages;

· Lands use type and resources use in the management areas;

· Difference between men and women in allowance and natural resources use;

· Labor availability;

· Growing systems;

· Livestock management;

· Traditional practices of soils improvement; and

· Farmer income sources resulting from the farm and outside.

Political effects (macro-economic intervention) on technology adoption

· Credit;

· access to markets;

· rural infrastructure;

· dissemination service; and

· alternative options research of agricultural politics for an environmentally-sound technology adoption.

Information Management and capacity building

This phase is complementary to the scheduled research activity.  The scheduled activities are directly related with the participative research.  The constraints can be found at multi-levels :

1. The users information needs are not recognized at research level;

2. Bad communication between researchers;

3. Ignorance, or even negligence in the research of the local data sources as well at the farmers level as at the community-base organization level and some development projects;

4. A relative inaccessibility of different data base existing in Niger and the exchange difficulties between the information sources.

A national workshop shall be organized at the end of the project to facilitate input of categories of stakeholders into the project report and to help disseminate the same results.  Publication of the results will also be done in appropriate journals.  Manuals in French, Djerma and Hausa, the three most popular languages spoken in Niger.  Following similar studies in Tunisia or other regions, a regional workshop shall be organized to exchange research information and to help network development in the regions

Expected Output

· The project is expected to catalog the various land Management practices obtained in this arid zone of Niger and their contribution to land degradation

· It is expected that a model will be developed at the end of the studies for use in prediction the effects of water harvesting on crop and range production for different rainfall patterns and soil types

· The cost-effectiveness of water and soil conservation technology for the region will be updated in the light of changes in precipitation of the areas

· Recommendations on sustainable land management practices for the region

· Capacity building for the participative Institutions, NGOs, agencies and Community-based Organizations.

Table 2.  Technologies developed or adapted in the field of soil and water conservation, defense and restoration of soils in Niger

	Technologies
	Sphere of activity
	Targets
	Performances
	Application fields
	Application limits

	“Demi-lune”


	Management of natural resources, soil and water conservation, defense and restoration of soils
	- Harness runoff from the river basin to increase the quantity of available water for vegetation

- Hold up erosion and trigger off sedimentation by obliging the runoff to leave a part of its load.
	
	Demilune is built on elevated plains lands and glacis with weak slope at 1 to 3% in areas of low rainfull for agro-silvo, silvo-pastoral or simply forest production
	- Risk of plants asphyxiation due to excess of water ;

- Not indicated for arenaceous soils

	Refor-estation trenches


	Management of natural resources, agroforestry associated with the recovery of runoff on high slopes
	This technique enables to recover runoff on high slopes before starting the reforestation of rocky valleys
	This technique enables to store a volume of water varying from 1 to 2 m3. It thus enables to increase ligneous and herbaceous biomass together with biological diversity.
	The technique is adapted to grounds with high slopes, rocky valleys and naked glacis. It enables the silvo-pastoral reforestation of rocky valleys at the rate of one tree per trench.
	- painstaking work requiring strong workforce

- highly costly technique (110 $ US/ha)

	 Silvo-agricultural banks


	Technique used in agroforestry associated with water erosion control and recovery of runoff
	The silvo-pastoral banks aimed at reducing wind erosion, favoring the infiltration of runoff, recovering and rehabilitating elevated plains more or less dead and glacis in order to make them opportune for silvo-pastoral production
	-increase in the production of biomass and biodiversity,

-strengthening of the soil pattern;

-change of the surface runoff at the level of the watershed;

-improvement as regards rainwater infiltration
	The technology is adapted to lands of deteriorated elevated plains and glacis.
	-this technology is not appropriate to areas with constant rainfall gap;

-emergence of conflicts between farmers and cattle breeders with regard to the management of the treated zones.

	Technologies
	Sphere of activity
	Targets
	Performances
	Application fields
	Application limits

	Low walls


	Management of natural resources : erosion control and runoff recovery
	Break the speed of rainwash, favor infiltration and ensure soil deposit upstream
	-protection of land upstream ;

-increase of biomass;

-increase of lands suitable for cultivation
	This technology is applicable on naked slopes of exploitable lands for rainy season crops or on rocky soils slopes that can produce grazing land 
	The implementation of this technique requires some physical effort and some quantity of stones.

	Stones bars and bundwalls


	Management of natural resources, agroforestry associated with erosion control and runoff recovery
	Increase production through the reduction of water erosion, enable the soil to acquire some stability with regard to the distribution and flow of waters throughout fields
	
	Works recommended on elevated plains, glacis with weak slopes exploitable for rainy season crops
	-availability of stones and transportation means;

-need to mobilize populations.

	Biological protection of banks and koris


	Management of natural resources : water erosion control
	Wind erosion control to enable stabilize the banks of the gullies without blocking the spreading of water on soils
	-fixation of the banks of the gullies threatened by water 

-production of biomass

-increase of biodiversity
	This technique is adapted for the treatment of gullies and trenches of less than 1m deep
	This technique is expensive and require a strong mobilization of farmers for planting activities together with a technical and external support for the production of plants.

	“Tassa or Zaï”


	Recovery of soils, fertilization, water management 
	-Reculti-vation of deteriorated lands

-Increase in the potential of farming lands

-Increase in the use of rainwater -Preparation of the land for direct seedlings of woody and herbaceous species
	
	-glads soils;

-lateritic elevated plains lands;

-millet, sorghum and maize crops;

-woody and herbaceous crops
	-the technique does not adapt to arenaceous soils

-availability of manure, transportation means and labor

-the technique requires a renewal every three years


	Technologies
	Sphere of activity
	Targets
	Performances
	Application fields
	Application limits

	Restoration of deteriorated areas for silvo-pastoral projects
	Recovery of soils with a silvo-pastoral calling
	Restoration of deteriorated areas for silvo-pastoral actions
	-life duration : 5 years;

-norm : 2.5 ha/hour;

-production of straw the first year;

-production of firewood as from the 3rd year
	Elevated plains and glacis
	Technology requiring heavy machinery

	Mechanized trenches


	Management of natural resources, soil and water conservation. 
	-harness runoff for the development of vegetal, herbaceous and ligneous species

-harness transportable elements by wind through sedimentation (sand, seeds, etc.)

-break the crust of hard soils


	Quick recovery of large deteriorated areas, requires heavy machinery (tractor + valarini plow).
	Mechanized trenches are made on lands, elevated plains, watersheds with weak slopes, glacis in areas  of low rainfall
	Risk of asphyxiation due to excess of water


Source: Institut National de Recherche Agronomique du Niger (INRAN)










