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Africa Rice Center (AfricaRice) 

The Africa Rice Center (AfricaRice) is a leading pan-African research organization working to contribute 

to poverty alleviation and food security in Africa through research, development and partnership 

activities. AfricaRice is member of the consortium of 15 international agricultural research centers 

supported by the Consultative Group on International Agricultural Research (CGIAR). It is also an 

autonomous intergovernmental research association of African member countries.  

The Center was created in 1971 by 11 

African countries. Today its membership 

comprises 24 countries, covering West, 

Central, East and North African regions, 

namely, Benin, Burkina Faso, Cameroon, 

Central African Republic, Chad, Côte 

d’Ivoire, Democratic Republic of Congo, 

Egypt, Gabon, the Gambia, Ghana, Guinea, 

Guinea Bissau, Liberia, Madagascar, Mali, 

Mauritania, Niger, Nigeria, Republic of 

Congo, Senegal, Sierra Leone, Togo and 

Uganda.  

Inland Valley Consortium (IVC) 

The IVC, which exists since 1993, became a 

platform of research and development 

between 12 countries in West Africa (Benin, 

Burkina Faso, Cameroon, Côte d’Ivoire, 

Gambia, Ghana, Guinea, Mali, Nigeria, Sierra Leone, Senegal and Togo). Members participate through 

National Coordination Units that generally include a wide array of research and development partners 

and, in some cases, also NGO’s and community-based organizations. The goal of the IVC is to improve 

the livelihood of the rural poor while contributing to the development of competitive values chains for 

rice based systems allowing a better use of the inland valleys potential in sub-Saharan Africa through 

concerted management of the resources, respectful of the environment and social equity. 

The IVC focuses on an integrated approach to natural resources management and value chain 

development in an inland valley (IV) context, and will work through gathering and disseminating 

information, technologies, etc. on the sustainable development of the inland valleys. 

The IVC is evolving towards a Community of Practice on inland valley development in sub-Saharan 

Africa. This Inland Valley Community of Practice will still be known under the same acronym: IVC. Work 

is currently undergoing to develop a website portal which is intended for professionals working on 

inland valley development and research. 
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1 Introduction 
Inland valley systems in sub-Saharan Africa are believed to have a high potential for agricultural 

production increase through intensification. However, current rice productivity in inland valleys is often 

low because of various human and natural constraints such as poor water control, weed invasion, low 

soil fertility, increasing soil degradation, labour deficiency, limited access to information, technology, 

resource and credit, and exposure to the risk of water-borne diseases, e.g. malaria and bilharzia. These 

constraints substantially limit rice productivity so that resultant economic benefits are among the lowest 

levels in rice production globally. 

The SMART-IV project, supported by Japan’s Ministry of Agriculture, Forestry and Fisheries (MAFF), 

started in 2009 and aims to introduce sawah system technology in inland valleys in Togo and Benin. The 

overall goal of the SMART-IV Project is to improve the livelihood of the rural poor by reducing imports of 

rice through augmenting the production of the inland valleys in SSA. The SMART-IV Project aims to 

explore the potential of the sawah system to increase rice productivity in inland valleys, while improving 

farmer access to markets and rice technologies in SSA. 

Sawah systems entail good agricultural practices such as land levelling, bunding and puddling in 

combination with good water management. Sawah System Development (SSD) is already on-going since 

the 1990’s in Nigeria and Ghana and is believed to sustainably improve productivity and the livelihoods 

of farmers in rice-based systems. The SMART-IV project offers an interdisciplinary approach where 

farmers, scientists from various backgrounds and development partners investigate the potentials and 

constraints for SSD. Sawah systems will be developed in a total of 10 regions in Togo and Benin. 

This report 

This technical report presents the results of the second year of the project (October 2010 – September 

2011). The report contains contributions from Yoshiko Saigenji, Petra Schmitter, Shin Abe, Felix Gbaguidi 

and Assimiou Adou Rahim Alimi, and was compiled by Sander Zwart. 
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2 Regional characterization and assessment of the potential for SSD 

2.1 Introduction 

Inland valleys have always been claimed to have a high potential for agricultural development. A largely 

unexploited land resource of 200 million ha of inland valleys has been identified in sub-Saharan Africa 

(Andriesse, 1986). Inland valley bottoms have considerable potential for sustainable land-use 

intensification and/or expansion, especially for rice-based cropping systems (Windmeijer and Andriesse, 

1993). It is, however, known that, regardless of their recognized potential, so far only 10–20% of total 

area of the inland valleys has been cultivated, with associated low crop and economic productivity due 

to low input of resources and poor control of water, weeds and soil fertility. 

The information above dates back from more than twenty years ago. Geo-information science has 

evolved rapidly and new methods have become available. Newly available data sets, including accurate 

digital elevation models, a wide range of satellite images at lower costs, and climate data allow the 

development of new methodologies to map the area of inland valleys and importantly their potential for 

development of such areas.  

An intervention in a system will have an impact on its environment. Rice intensification through sawah 

system development (SSD) will affect the water resources and the hydrology of the system in which it is 

placed. Rice intensification and development of lowland rice areas are major targets of the Beninese 

government as stipulated in their National Rice Development Strategy (NRDS). The SMART-IV project 

will analyse the impact of SSD on water resources and food security at three levels. First is the inland 

valley level; how does the hydrology change due to SSD and what is the effect on direct downstream 

users. This will be the topic of hD research outlined in Chapter 5. The second level is the impact of SSD 

on the hydrology of two river basins in Togo and Benin. The users within the basin will be identified and 

the changes incurred due to SSD will be analysed using scenario analyses in spatial hydrological 

modelling. Finally, at the third level, the impact on the country’s food security will be analysed using the 

PODIUMSIM model. The work on basin and national level will be undertaken by project partner IWMI 

and it is outlined in the second section of this chapter. 

2.2 Mapping inland valleys and the potential for development using remote 

sensing  

The research consists of two major subjects. First of all, country-wide maps of inland valleys will be 

created for Togo and Benin. The second part of the research will define the potential for development, 

and in particular for the introduction of sawah technology. Finally two scientific publications are 

foreseen related to this work. The first part of the work, i.e. mapping of inland valleys, is expected to be 

finalized by July 2012. 

Literature study 

A literature study was performed to analyse the methodologies and data requirements of past efforts to 

map inland valleys in West Africa. The table below provides a summary of the different methodologies. 
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All methodologies use satellite images from the Landsat programme as basis for their work. However, 

availability of such imagery for West-Africa is low. Due to technical failure of both satellites Landsat-7 is 

no longer producing proper imagery, while for Landsat-5 no recordings can be received for West-Africa. 

Also clouded conditions in especially the wetter regions lower the potential of using Landsat images for 

mapping inland valleys.  

In recent years, however, many new data sources have become available. New satellites are being put in 

orbit and images can be obtained at higher resolution with higher time interval. Although not free, such 

images are becoming available at much lower cost every year. 

A digital elevation model provides the elevation of a terrain. Whereas such data was previously available 

globally at 90 meter resolution (Geocover), a new dataset has recently become available at 30 meter 

resolution as the result of a joint project of the NASA and the Japanese Space Agency. 

New data sets are being explored to map the inland valley systems. 

Available data sets on inland valleys 

Two data sources are available on inland valleys in Benin: 

1. Digitized inland valleys for the Djougou area in central Benin. The data set is obtained during the 

IMPETUS project and is available to the SMART-IV project.  

2. Digitized inland valleys in the Mono-Couffou region in southern Benin. The data set is obtained 

during the first phase of the RAP project and is available to the SMART-IV project. However, this 

data also contains inundation areas. 

Both data sets are in digital format and can be used in GIS software like ArcGIS. For Togo no data sets 

were found. 
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Table 1: Identified methodologies for mapping inland valleys using remote sensing and secondary data. 

Methodology Satellite imagery 

+ resolution 

Ancillary data  Possibilities/limitations Source 

Evaluate the Wetland 

Mapping by 

automated methods 

 

Landsat ETM+ 

30m Geocover; 

SRTM 90-m data 

 The study clearly implies that automated 

methods are highly inaccurate to map 

wetlands. The accuracies may increase 

using time-series data and/or non-optical 

data. But, large area mapping using such 

data is resource intensive.  

Wetland Mapping 

Project using Remote 

Sensing 

Evaluate the Wetland 

Mapping by semi-

automated methods 

 

Landsat ETM+ 

30m Geocover ; 

SRTM 90-m data 

 The semi-automated method is claimed to 

provide highly accurate results and large 

area mapping using mainly freely available 

data sources, makes the method highly 

attractive. 

Islam et al. 2008 

Methodology 

involving image 

enhancement, 

display, and 

digitizing. 

 

Landsat-5 TM topographic 

map 1: 200 000 

scale 

topographic 

map 1: 50 000 

scale 

This method is already illustrated for a 

sample study area in the Republic of 

Benin and parts of Togo and Nigeria. 

This method already takes in account the 

'mixed' spectral signatures of similar 

classes across the toposequence. 

Thenkabail, P. S. and 

Nolte, C.(1996) 

Using of the NDVI 

from Landsat7-ETM+ 

image and  

Landsat 7-ETM+ 

resolution of 

28.5m  

topographic 

map 1: 200 000 

scale , GPS data 

and DEM of the 

area 

Based on calculation of the NDVI and the 

realization of the slope map, this method 

is one of the solutions of the spectral 

similarities.  

Chabi et al 2010 

classification with 

“modified maximum 

Likelihood” 

Landsat-7 ETM+ 

Resolution of 

30m 

 Detailed land use and land cover maps can 

be derived from satellite images, as they 

provide detailed information even for 

areas that are not easy accessible. The 

classification of land cover is one of the 

major applications of remotely sensed 

data. However, the distinction of different 

classes is often challenging because of 

spectral similarities. 

Judex et al., 2006 

 

Research approach 

The basis of the mapping of inland valleys is the digital elevation model with a resolution of 30m. The 

data was obtained from a NASA website for Togo and Benin. Data quality was checked and data gaps, 

i.e. areas where no data were recorded, were filled (see Figure 1 for a DEM of southern Togo). With the 

use of standard algorithms the hydrological stream flow pattern was derived. The location of the stream 

flow pattern is an indication where inland valleys are likely to be located. This can be witnessed from 

Figure 2. 

In 2012, the location of inland valleys will be estimated based on the elevation model and satellite 

imagery. Various approaches will be tested. Slopes and areas of equal elevation along stream flows will 

be assessed using advanced algorithms. Results will be validated in a quantified way using the existing 
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data sets, newly collected data of digitized inland valleys in Togo, and vegetation indices from satellite 

imagery.  

Combined use of satellite images and weather data will allow identification of agricultural seasons in 

inland valleys. Knowledge on whether 1 or 2 crops can be cultivated is of strategic importance to 

determine the potential for development. A survey will be undertaken in Togo and Benin that allows 

determining the level of intensification and other parameters such as water availability, crop types, 

cropping seasons. 

2.3 Major achievements remote sensing year 2 (2010-11) 

− Literature study on methodologies for mapping inland valleys finalized and inventory of existing 

data sets made; 

− Digital Elevation Model (DEM) obtained for Benin and Togo and hydrological stream flow 

pattern derived. 

2.4 Prospects remote sensing for year 3 (2011-12) 

− Maps of inland valleys (validated) are available for Benin and Togo; 

− Approximately 50 inland valleys in Togo are digitized to serve as validation data set; 

− Scientific publication on mapping inland valleys in Benin and Togo submitted. 

 

 

Figure 1: A digital elevation model (DEM) of the same area. The DEM is used to delineate the stream-flow pattern. 
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Figure 2: Stream flow pattern derived from DEM and superimposed on GoogleEarth satellite images. The digitized inland 

valleys from the IMPETUS project are shown in green colour. 

 

2.5 Impact on the natural resources and national food security 

By the end of year 2 of the project a contract was signed with IWMI. IWMI will commence activities in 

year 3 of the project and a work plan is developed that outlines activities and planning for year 3, 4 and 

5 of the SMART-IV project. IWMI will report on its results and activities in next annual report. No 

expenses have been made for this year. 

IWMI’s work will be organized around three work packages. These are: 

1. modelling basin level impacts on water resources of up-scaling Sawah technology; 

2. mapping the suitability of inland valley systems for lowland rice production; 

3. modelling national level scenarios of water and food supply and demand in the project countries 

with emphasis on rice sector. 

1. Modelling basin level impacts of up-scaling Sawah technology 

Basin level up-scaling: At a river basin level, IWMI can contribute to better understanding of water 

allocation among several uses using widely accepted models such as the Water Evaluation and Planning 

Tool (WEAP) model and a physically-based model such as Soil Water Assessment Tool (SWAT) model. 

The use of these models allows the capture of both upstream and downstream water management 

dynamics at a watershed scale. Additionally, ecosystem services and overall livelihoods can be 

evaluated. For example, upstream inputs of pesticides from rice production could impact downstream 
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communities as well as fishery resources in streams and reservoirs. The fate, transport and residence 

time of such inputs can be adequately represented in the SWAT model and be related to human health.  

Scenario building is yet an added benefit to the overall impact of basin water resource management and 

how this translates to livelihood improvement. Questions scenario-building respond to could include but 

are not limited to:  

1. What impact does rice production have on basin water resources extraction? This would require 

quantification of overall precipitation, household water needs (usage), livestock use and 

landscape evaporation demands. This would in turn answer the question of how much water 

goes into rice production at a landscape level; 

2. What is the impact of erosion on rice production and vice versa? The SWAT Model can respond 

to questions such as runoff and flooding of downstream communities; 

3. How sustainable would groundwater resources be if Sawah technology is used as opposed to 

the traditional methods?; 

4. What is the impact of upstream pesticide inputs from rice production on downstream 

communities as well as fishery resources in streams and reservoirs? 

Needed inputs for modelling at basin level are: 

− Spatial GIS layers for the research areas; 

− Climatic parameters (rainfall, temperature, radiation, etc.); 

− Hydrology stream flows; 

− Water quality. 

2. Mapping the suitability of inland valley systems for lowland rice production 

This entails applying the IWMI developed GIS/RS based tool for identifying suitable lowland/inland 

valleys for rice development in the project countries. 

When evaluating the inland valley suitability for rice cultivation, multiple parameters including bio-

physical, technical, socio-economic, and institutional factors need to be considered using a holistic 

approach. It is important to categorize factors and parameters according to whether they can be 

manipulated or improved through complementary investments or policy changes. As such, inland valley 

suitability assessment factors can be categorized into two main groups, limiting factors and influencing 

factors, depending on the ease with which humans can improve them through deliberate actions. 

Examples of these factors are: 

1. Limiting factors such as water resources availability; amount of precipitation, including its spatial 

and temporal distribution; and physiographic features such as terrain slope and soil texture, are 

generally beyond the scope of immediate human intervention; 

2. Influencing factors such as credit availability, extension services, roads, and marketing system. 

Support services such as credit systems, research and extension services, roads to facilitate 

access to input and output markets can be improved through deliberate policy interventions. 
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Ultimately, the selected parameters are combined using the GIS/RS based decision support tool, 

specifically developed for this purpose to classify inland valleys into five categories: 1) not suitable, 2) 

marginally suitable, 3) moderately suitable, 4) suitable, and 5) highly suitable. The methodology for 

determining the best sites for rice cultivation in the inland valleys consists of 4 specific modules: 

Identifying and developing necessary spatial data layers, providing weights to spatial data layers, spatial 

model development, and running the model for determining most suitable areas for rice cultivation. 

3. Modelling national level scenarios of water and food supply and demand in the project countries 

with emphasis on rice sector. 

This entails the application of the PODIUMSIM model developed by IWMI, which is a water and food 

planning tool. The model is intended for development policy planners, and also for researchers. It can 

explore vital questions such as: 

− What will Benin’s and Togo’s water situation look like in 2050? 

− Do we have enough water to irrigate the rice needed to ensure future national rice 

requirements?  

− What is the required growth in rain-fed rice yield, if additional rice requirements were to be met 

by increases in rain-fed rice productivity? 

− How much rice would Benin have to import to feed its population in 2050, if there are no new 

investments in developing additional water resources for rice production?  

− Conduct a water accounting framework in relation to national water resources and rice 

production. 
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3 Rice productivity enhancement through soil and water management 

in SSD 

3.1 Introduction 

The sections below provide details on the research on soil and water management in SSD and their 

impact on yield. The results of this work will support development activities and impact assessment. 

Both soil and water research are linked to regional assessment, characterization and impact as will be 

explained in both sections. 

3.2 Agronomy and soil research 

The agronomy and soil research is responsible for five output targets: 

1. Wetland soil fertility map; 

2. Fertility Capability Soil Classification System (FCC) in relation to rice productivity; 

3. The influence of land use change on soil organic matter dynamics in African wetland 

ecosystems; 

4. Plant nutrient management options against abiotic stresses such as drought (water deficiency) 

and iron toxicity; 

5. The effect of water management on weed production in irrigated rice fields: Sawah vs. 

traditional farming methods. 

These output targets are not restricted to the discipline of soil fertility and agronomy but include some 

links to other disciplines such as water management and hydrology. 

Output target 1: Wetland Soil Fertility Map 

Soil fertility is one of the important factors determining rice productivity. To scale-up Sawah System 

Development from site level to regional or country level, soil fertility characteristics will be assessed to 

cover a wide area of wetland regions in Benin and Togo in 2011 and 2012. By integrating soil data with 

GIS, a soil fertility map will be developed. If possible, rice productivity will be depicted on this soil map. 

Soil surveying will be largely conducted in Benin over the period of November 2011 – January 2012. 

Output Target 2: Fertility Capability Soil Classification System (FCC) in Relation to Rice Productivity 

The essence of FCC is to interpret soil taxonomy and additional soil attributes in a way that is directly 

relevant to plant growth (Sanchez et al., 2003). This study examines adaptability of FCC to wetland rice 

farming in Benin and Togo. Extensive soil survey as well as rice yield assessment is necessary in this 

study. 

Output target 3: The Influence of Land Use Change on Soil Organic Matter Dynamics in African 

Wetland Ecosystems 
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It is known that there is a dynamic balance between organic input and output in tropical soil 

ecosystems. However, this balance is very fragile and susceptible to changes in land use and/or 

management practice. The clearance of natural vegetation often leads to a rapid decline in soil organic 

matter, resulting in land degradation and enhanced carbon dioxide emission. However, soil organic 

matter dynamics as affected by land use change have been poorly explored in tropical wetland 

ecosystems, unlike the case of dryland ecosystems. This study examines the influence of land use 

change (e.g. natural wetlands to agricultural lands) on soil organic matter dynamics in inland valley 

wetlands in SSA. 

Output target 4: Plant Nutrient Management Options Against Abiotic Stresses such as Drought (Water 

Deficiency) and Iron Toxicity 

Plant nutrition management is an effective option to alleviate some abiotic stresses in rice. This study 

will study the influence of silica (Si) on major abiotic constraints (i.e., drought and iron toxicity) in inland 

valley rice farming systems. Future study may include sulphur (S) as another interesting element for the 

fight against iron toxicity in rice. 

Output target 5: The Effect of Water Management on Weed Production in Irrigated Rice Fields: Sawah 

vs. Traditional Farming Method (from the Water Management and Hydrology section) 

The effect of water treatment and fertilizer application on weed manifestation will be assessed in each 

sub-plot by collecting weed biomass two weeks after transplanting, at maximum tillering and following 

panicle initiation. Data will be linked to water level, fertilizer application and irrigation practice.  

3.2.1 Major achievements Agronomy and soil research year 2 (2010-11) 

The achievements are summarized in the table below. 

Table 2: Output targets and their achievement degrees 2010–2011 in the agronomy and soil research section. 

No. Output Target AS* Comments 

OT 1 Wetland soil fertility map. B Soil samples were collected from 32 

inland valleys for the bioassay and 

laboratory analysis. 

OT 2 Fertility Capability Soil Classification 

System (FCC) in relation to rice 

productivity. 

C Reconnaissance was made over 32 inland 

valleys, while detailed soil survey plan is 

still under discussion. 

OT 3 The influence of land use change on soil 

organic matter dynamics in African 

wetland ecosystems. 

A/B The first results are available upon 

request. 

OT 4 Plant nutrient management options 

against abiotic stresses such as drought 

(water deficiency) and iron toxicity. 

B The pot experiment was conducted and 

data were collected but the report is still 

under preparation. 

OT 5 The effect of water management on 

weed production in irrigated rice fields: 

Sawah vs. traditional farming methods. 

A/B The first results were published in the 

ICCAE’s Training Report (ICCAE, 2011). 
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* Achievement Score (AS) is given by the scores: A, achieved; B, in progress; C, in preparation  
†
 Numbers in parentheses following the output target no. are consistent with those given by Abe (2010) 

3.2.2 Prospects Agronomic and Soil Research for year 3 (2011-12) 

− Publication on plant nutrient management options against abiotic stresses. 

− First level soil fertility map will be prepared using new and existing survey data and statistical 

methods in a GIS. 

3.3 Water management research 

One of the key problems regarding rice production in inland valleys is water and fertilizer management 

as small-scale farmers often lack the appropriate water management technique suitable for their land. 

Traditional rice cultivation entails non-bunded and non-levelled fields which are poorly maintained in 

terms of weeding and fertilizer application. Sawah technology, as it is developed in Asia, entails the 

availability of an irrigation system. The presence of bunding and levelling as introduced by the Sawah 

system has an important effect on rice production as it will reduce water losses and puddling of the 

topsoil will create a plow pan in the long run. However, besides the various field preparation techniques 

involved in the Sawah system, water management (irrigation and drainage) is an important feature 

which goes hand in hand with appropriate fertilizer management. In case large areas are put under 

Sawah technology, there could be an impact on the hydrology of larger basins. Therefore, it is necessary 

to understand the alteration of these hydrological processes due to land use intensification in inland 

valleys in order to adjust and optimize water management at various spatial scales. The sustainability of 

Sawah implementation in inland valleys is not only a matter of its suitability on plot level but plays an 

important role on larger basins as water is not only used for rice production and other agricultural 

practices but also domestically. Additionally, the changing climatic conditions (rainfall, temperature) 

could play an influence on future water management policies as well as adoption of Sawah technology if 

it is not modified to farmer, village and communal needs. 

An experiment was set up to assess and compare the effect of water management (Sawah vs. 

traditional) on rice production in terms of water productivity, yield, fertilizer use efficiency and weed 

production. The importance of improved irrigated rice production systems lies in the fact that 2 to 3 

cropping cycles of rice per year is possible due to the availability of water. For the purpose of this study 

Bamé, situated in Zanganado Commune, Couffo Department in Southern Benin was chosen as the main 

irrigation system is already in place since 1976. Bamé is situated in the Ouémé basin. 
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Figure 3: Schematic representation of the experimental set up. 

3.3.1 Experimental layout 

Each sub-plot (i.e. plot with a certain fertilizer treatment within the water management treatment) had 

a total surface area of 100 m² and was irrigated and drained separately. In order to avoid fertilizer 

contamination each field was bunded (1m). Bunding was done as well for the traditional treatment in 

order to estimate the total amount of water irrigated. However, the outlet was never closed during the 

experiment so that a standing water layer was avoided. All fields in all treatments were ploughed twice 

by power tiller and levelled in order to reduce the number of possible factors influencing rice 

performance. The rice variety NERICA-L-19 was chosen for all fields and transplanted with 25 cm spacing 

(Table 1). Weeding was done twice manually (2 weeks after transplanting and once around maximum 

tillering). The first rice season was situated partly in the rainy season while the second season was 

started in the dry season. 

Table 3: Overview of cropping scheme. 

 Nursery Transplanting
1
 Harvest 

1
st

 wet season 12 Aug, 2010 8 Sep, 2010 23-30 Dec, 2010 

1
st

 dry season 1 Feb, 2011 15 Feb, 2011 6-16 Jun, 2011 

2
nd

 wet season 3 Aug, 2011 19 Aug., 2011 on-going 

3.3.2 Water Balance 

Rainfall 

A meteorological station (WS-GP1, Delta-T devices LTD.) close to the experimental plot was installed at 

the beginning of the experiment measuring temperature [°C], solar radiation [W m²], wind speed [m s-1] 

                                                           
1
 In the first season rice was transplanted after 28 days of nursery due to a delay in field preparation whereas for 

the second season the recommendation of 15 days was respected. 
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and wind direction (°), rainfall (mm), relative humidity (%). Rainfall data is collected on a 2 minute basis 

in order to calculate within storm rainfall intensity and average rainfall intensity.  

Irrigation amount 

1. Irrigation water released into the secondary channels for field irrigation is measured using a V-

notch weir. Water height is measured and discharge can be calculated using the “Brater and 

King” equation adapted to the metric system. 

2. The discharge irrigated to each sub-plot is measured by applying the Manning equation for 

closed pipe systems. A plastic pvc tube was installed at the inlet of each field and its slope was 

measured. By measuring the water height through the pipe and the duration of irrigation the 

total irrigation amount can be calculated (Figure 4). 

Changes in water level 

Perforated PVC tubes with a length of 50 cm were installed at 30 cm depth in order to measure perched 

water within soil horizons with different hydraulic characteristics.  

 

           

Figure 4: Installing irrigation pipes and determining its slope (left) and v-notch weir (right). 

Percolation 

A tube was installed in each second field along each toposequence in order to measure infiltration  

(Figure 5). 

 

Figure 5: Installation of a perforated pvc tube for water level changes and an un-perforated tube with cover for percolation 

measurements. 
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Evapotranspiration 

Potential evapotranspiration is calculated using the Penmann-Monteith equation, the available climatic 

data (solar radiation, rainfall, wind speed,..) and crop characteristics during different cropping stages. 

3.3.3 Soil fertility  

In each sub-sub-plot (1m²) composite soil sampling of the topsoil (0-15 cm) was performed before 

transplanting resulting in 9 composite samples per sub-plot. A total of 540 samples were taken. The 

composite sample taken in the middle of each sub-plot was analysed for organic C, K+, available P and 

particle size distribution using conventional laboratory analysis. Other analysis (e.g. total N) are still in 

process. The other samples are stored in Bamé and are available for analysis using MIR or NIR2 

techniques.  

Descriptive statistics using PROC Univariate and a more detailed multiple linear regression using PROC 

Mixed in SAS v9.2 was performed. For the latter one, variables with regard to water management, 

fertilizer management and field position in the toposequence were used as fixed effects to assess 

whether a distinct spatial variability in soil parameters was present among the various sub-plots. In case 

this results in a positive evaluation it has to be taken into account when assessing the effect of water 

and fertilizer management on spatial variability of rice performance. 

3.3.4 Crop performance and rice productivity  

Within each sub-plot of 100 m², nine sub-sub-plots were marked for rice performance measurements. 

Planting density of each sub-plot is uniform as plants were transplanted with 25 cm spacing. Plant 

height, number of tillers per hill and SPAD (SPAD-502, Minolta) was monitored at 4 stages (tillering (T)-

maximum tillering (MT), maximum tillering-panicle initiation (PI), panicle initiation-flowering (F) and 

flowering-harvest (H)). Additionally, the number of panicles per hill was counted at the 4th Stage.  

Table 4: Overview of the monitored crop performance stages during the first season. 

Stage Days after transplanting (DAT) 

1 (T-MT) 27-29 

2 (MT-PI) 44-47 

3 (PI-F) 58-61 

4 (F-H) 77-80 

 

At harvest, fresh weight biomass and yield will be measured as well as dry weight after drying at 105°C. 

Harvest index and water productivity can be easily calculated. Water productivity (WP, kg m-3) will be 

calculated using the following equation: 

WP = Y / ((I+R)*10) 

with Y the grain yield (kg ha-1), I the irrigation amount (mm) and R the total rainfall (mm). 

                                                           
2
 Mid-Infrared or Near-Infrared Spectroscopy 
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Multiple linear regression using PROC Mixed in SAS v9.2 was performed as the experiment followed a 

split-split plot design. Variables with regard to water management, fertilizer management and field 

position in the toposequence were used as fixed effects to assess whether a distinct spatial variability in 

crop performance was present among the various sub-plots. 

3.3.5 Crop performance results season 1. 

In the first season, several measurements of crop performance parameters showed significant 

differences for all stages between the various water and fertilizer treatments (Figure 6).  

a) 

 

b) 

 

c) 

 

d) 

 

Figure 6: Average values for both water and fertilizer treatments within the four monitored stages for a) plant height, b) 

SPAD and c) number of tillers per rice plant (+F, red bars; -F, grey bars; traditional, full bars and Sawah, striped bars) and d) 

percentage of panicles in relation to the number of tillers per rice plant measured at the 4
th

 stage. (+F indicates the 

treatments WITH fertilizer, while -F refers to the experimental treatments WITHOUT fertilizer application). 
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The first experiment showed an increase of grain yield of 33 to 88%, depending on fertilizer treatment 

and top sequential position, when fields were under a Sawah management compared to traditional 

farmers’ management (Figure 7). However the application of fertilizer in Sawah fields seemed not to 

have had a substantial impact on rice production. Similar results were found in Schmitter et al. (2011) 

were the effect of fertilizer on grain yield obtained from the Sawah fields was less pronounced or absent 

in the rainy season although fertilizer was taken up by the plant. In Bamé, an inappropriate water 

management on the time of fertilizer application could have yielded in higher N losses in the fertilized 

fields although a clear effect of fertilizer on crop performance parameters is visible throughout the 

various stages (Figure 6). It is suggested that for the coming seasons more attention is paid towards 

nutrient losses related to fertilizer application as percolation rates are substantial. Additionally, it is 

recommended to investigate the differences in root development as it could influence the plant 

available nutrient pool. Furthermore the uptake of fertilizer can be tested by using natural abundance 
15N stable isotope techniques on soil, fertilizer and plant samples. 

 

Figure 7: Average paddy yield (t ha
-1

) for Sawah vs. Traditional treatment for fertilized (grey bars) and non-fertilized (black 

bars) fields. 

The second season of rice cultivation in the experimental site of Bamé shows the positive impact of 

sawah technology on rice cultivation. Fertilized sawah fields depict crop yields of 4.2 ton/ha on average 

whereas the fields cultivated as traditional perform low with only 2.3 ton/ha on average (see Figure 8). 

However, actual yields in farmers’ fields are reported to be between 1.5 and 2 ton/ha only, thus 

indicating the large scope for improvement that can be achieved with SSD. This has only been the 

second season of sawah rice cultivation and it is believed than in a longer term the soil fertility and 

nutrient use efficiency become higher due to the development of an impermeable layer. Such a layer, 

which is the result of many season of soil puddling with powertillers, reduces percolation and thus the 

loss of water and nutrients. Both will have a positive impact on the water resources extraction for rice 

cultivation and on the profitability of Sawah rice cultivation for farmers. 
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Figure 8: Average crop yields (ton/ha) in the second season of rice cultivation in Bamé. 

 

3.3.6 Major achievements water management year 2 (2010-11) 

− Trials have been successfully run in the wet and dry season in the Bamé experimental site; two 

harvests have been made and a third season is started. 

− Continuous measurements have been taken on the water balance in the rice fields, final crop 

yield and crop status during the season. 

3.3.7 Prospects water management for year 3 (2011-12) 

− The trials started in August 2011 will be harvested around December. Two new trials will be 

started for the wet and dry season. 

− Collected data will be analysed by the new water management specialist, especially in relation 

to water balances and nutrient status. 

− Field level results will be scaled up to inland valley level to analyse the impact of SSD on water 

and nutrient balances between inland valleys. 

− Research results will be connected to research conducted by IWMI regarding water balances on 

higher scales. 

3.4 Laboratory analysis 

In the agronomic and soil fertility section, pot experiments were set up at the AfricaRice research station 

in Cotonou (see output target 4 in paragraph 3.4). Plant analysis was conducted to analyse yield 

performance of rice on different soils collected from inland valleys.  
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EXPERIMENTAL RESULTS SHOW THE POSITIVE IMPACT OF IMPROVED WATER MANAGEMENT ON CROP YIELDS 

In Bamé (Benin), field experiments are conducted to assess the impact of improved water 

management on rice yields. A lay-out is set-up that allows testing the traditional way of water 

management versus continuous inundation. Moreover, the effect of fertilizer application is tested. 

In December-January the fields were harvested for the first time. Paddy yields from the entire 

fields (10×10 meter) were weighted and analysed. 

The figure below provides a map of the experimental lay-out. The measured paddy yields vary 

from 1.9 to 4.9 ton per hectare. However, it can be witnessed that the yields in the fields under 

‘sawah’ management are significantly higher. The impact of fertilizer application is, however, 

much lower. In the coming months, these results will be further analysed together with the results 

from the second season. 

 

The experimental site in Bamé where improved water management techniques are being 

evaluated; fields during land levelling (above) and the fields just after transplanting (below). 
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4 Socio-economic determinants for SSD and impact assessment 

4.1 Introduction 

There is an indication of growing recognition and interest in rice production in inland valley systems as 

rice cultivated area has expanded over a decade in Benin and Togo. However, the perceptions of 

domestic consumers about local rice are often negative. This takes away the motivation from rice 

farmers to sell rice in the domestic market. Rice farmers in the research site in Bamé recognize that rice 

production provides more income and it is more profitable compared to other annual crops, such as 

maize and cassava. However, only a limited number of households participate in the rice production. 

Rice farmers believe the reason behind this is that rice production is more labour intensive compared to 

other crops and this withholds those, whose family labour is limited, from producing rice. Apart from 

labour availability at household level, other household demographic characteristics are also assumed to 

affect decision making. On the other hand, socio-cultural factors may also affect decision-making in rice 

production, such as local traditional beliefs and farmers’ subjective beliefs with respect to physical 

activities in inland valley. 

The socio-economic surveys that were conducted aimed at: 

1. Identifying determining factors driving the adoption of sawah system development; 

2. Estimating the costs of sawah system development. 

4.2 Selection of villages and semi-structured interviews with farmers and 

extension officers. 

A total of 25 villages were visited to explore potential research/development sites. Figure 9 shows the 

region (commune) and villages where quantified surveys took place and Table 5 provides a summary of 

the findings for Benin and Togo. 
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Figure 9: Map of the area around Zou in Benin and visited villages. 

Table 5: Summary of visited sites in Benin and Togo 

Benin 

Commune/ 

Region  

Village  Area of rice 

production in 

bas-fond  

Number of 

households 

producing rice 

Past/current implemented 

project 

Ouinhi Ahicon 0.5 ha  12  None  

Ayize  21ha  33  PADER (2008)  

Ganhoume  2 ha  24  PUASA (2009)  

Ouokon  1ha  11  N/A  

Zaloko  1.5 ha  17  PADER (1998), PUASA(2009)  

Zoungo  1 ha  10  PUASA (2009)  

Zangnanado Bamé 11ha  18  Chinese (1970s)  

Zomon  8ha  22  Chinese (1970s)  

Zoumou  5ha  6  PUASA (2008)  

Klobo  N/A  N/A  PUASA (2008)  

Sagovi  N/A  13-14  PUASA (2008)  

Dovi  1ha  13  PUASA (2008)  

Zakwodo  2ha  N/A  PUASA (2008)  

Zakpota Allahe 40 ha  7  NGO (ALDIPE/ 2005)  

Agbogbome  6 ha  12  NGO  

Cove Koussin 200 ha  56  See Appendix 1  

Lele  84  

Lanta (Cobe and Dovi)  12ha  36  PUASA  

Zagbodome Tangbedji 10 ha  N/A  Chinese (1970s)  

Gnitin  N/A Chinese (1970s)  

Parakou  Koroborou  N/A 3(immigrants)  NGO (2010)  

Dassa, Glazoue  Water management techniques are traditional practice for indigenous habitants. Bunds and 

canals have been implemented through projects. 
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Togo  
Commune/ 

Region  

Village  Description 

Haho  Ali-Kope  Traditional rice production area, using bands for controlling water 

without canal. Manual plowing and direct seeding. Ethnic group is 

Losso from North. Rice is produced in inland valley, only for home 

consumption. Farmer’s association plays an important role in 

production activities, also in purchasing the inputs.  

Agbatitoe  Traditional rice production area, not applying bands and canals for rice 

production in inland valley. Manual plowing and direct seeding.  

Major ethnic is Ewe who owns lands and Losso minority produce rice 

by being tenant farmer of Ewe. Rice is sold to traders as paddy.  

Bako-Kope  Traditional rice production area, partly bands and canals are applied.  

Ethnics are Kanya and Losso, and land in inland valley belongs to those 

who are cultivating. Manual plowing and direct seeding.  

Land productivity is 4t/ha and rice are sold to the markets, and small 

traders.  

Kpogan  Traditional rice production area, not applying bands and canals for rice 

production in inland valley. Manual plowing and direct seeding.  

Ethnics: Moba from north, Ife from Nigeria, and Adja from south  

All of them growing rice, its traditional only for Moba. Land tenure 

issues in inland valley which based on the migration policies made it 

complicated and constraints new participants of rice production.  

In 2009 and 2010, drought problem in inland valleys. Selling paddy at 

the nearest market.  

Kloto  Amlame  Since 1996 producing rice, applying canals but not bands. 

Transplanting seedling and manual plowing, growing IR 841 which are 

brought from local producer.  

Ethnics are local Akboso group who owns lands, and Maba (from 

north) traditionally growing rice in leased land.  

Income from Cacao and coffee plantation is main source; rice is only 

for home consumption.  

Sodo Access of inland valley for rice production is quite limited since rice 

production become popular amongst villagers, and land only belongs 

to local Akboso group. Kabye group from north need to lease land 

from Akboso. Farmer’s association is only managed for Akboso group.  

Field is managed with canal, partly bands are applied. Two times a year 

harvests, selling paddy to the markets, and small traders.  

4.3 Baseline data of households implementing Sawah. 

One representative village was selected to obtain baseline data and a household baseline survey was 

conducted in the village of Bamé in September 2010. Quantitative data of 505 households, involved in 

rice production, were collected using a structured questionnaire. Following the summary of village 

Bamé: 

− Potential cultivation area of inland valley: 200ha. 

− Currently improved area: 33ha (16ha is with gravitational irrigation, 17ha is pump irrigated), 

only 16.5% lowland area is used for crop cultivation. 

− Average size of lowland owned by household is 0.67ha. 
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− Rice is produced mainly using gravitational irrigation scheme. 

− Only 16% of households own lowland in the village. 

− 60% of households who own lowland currently cultivate. 

− Predominant crop is sugarcane reported to be cultivated 44% of households. 

− Rice is second major crop with 21% of households. 

− 31% of the households who own lowland cultivate their fields for more than 10 years. 

From the household data, income of each household was computed from 14 expenditure questions. In 

those questions, food expense is differentiated between purchased and home produced food, and also 

between daily and particular case. Figure shows a distribution of income in village Bamé in September 

2010 (reporting period is 12 months; Oct 2009 to Sep 2010). 

 

Figure 10: Distribution of income in village Bamé. The dotted line in the left graph indicates the poverty line. 

Poverty line of $1.25 daily per capita is adopted in the estimation. Using this poverty line, 9.1 % of 

households (46 households out of 505) live below poverty line. Of these households l, only two are 

producing rice. There is a need to clarify the impact of Sawah on income, not only on existing rice 

producers, but also on rice producers who would new rice producers. 

4.4 Major achievements socio-economics year 2 (2010-11) 

− Key sites for further research have been defined in the central region of Benin. 

− A baseline survey has been carried out for the inland valley of Bamé.  

4.5 Prospects socio-economics for year 3 (2011-12) 

− Research to investigate farmer’s adoption strategies will be set up and initiated; 

− Farmer families allocation of labour in rice-based production strategies will be investigated; 

− Constraints for SSD due to land tenure systems will be assessed. 
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5 SSD demonstration and development 

5.1 Introduction 

The development activities in Benin and Togo were started in 2009/10 with a few reconnaissance 

missions. In 2010/11 the development activities were continued and intensified with ITRA and CBF. The 

activities consisted of: 

1. Development of selection criteria for inland valleys where sawah system development will be 

implemented. 

2. Selection of suitable inland valleys for sawah system development of which 5 in Togo and 5 in 

Benin. The inland valleys are located along a north-south transect to cover different agro-

ecological zones. 

3. Bio-physical and socio-economic characterisation of selected inland valleys using soil sampling 

and surveys at farm/village level. 

5.2 Development of selection criteria 

Criteria were developed after discussions between CBF, ITRA and AfricaRice that allow the largest 

chance for successful sawah system development. These criteria were used in four field missions (2 

ITRA/AfricaRice, 2 CBF/AfricaRice) where the potential sites for sawah system development were 

inventoried. The criteria for field visit and selection are summarized as follows: 

1. Indicated period of visit is September-October, before the harvest. 

2. Adopt a participatory approach with intensive discussion with the farmers on the hydraulic 

conditions of the inland valleys in the last 10-15 years to understand how water behaves in the 

inland valley (inundations/drought) and during which period water is available. 

3. Minimal criteria regarding water in the inland valleys: 

− Base flows of surface water should be at least 5 months; 

− Base flow of surface water (outside the rainy season) must be at least 20 l/s which is equal 

to 1,500-2,000 m3 per season; 

− Inundations should be below 50cm and last no longer than 3-4 days; 

− Potential area for development is minimally 10-20ha. 

4. Light slope of less than 2% must be taken into account to facilitate land levelling. 

5. The producers must show a high motivation to cultivate rice, to improve yields, adopt and 

practice sawah system technology for which they will be responsible themselves. 

6. Good accessibility of the inland valley by road, especially for the demonstration sites. 

5.3 Site selection in Benin 

The first round of field visits in Benin was conducted in August, to the Northern and the Central regions 

with the participation of the national project coordinator, Mr Felix Gbaguidi. 
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Four inland valleys were visited and three of them seemed adapted to the implementation of the 

SAWAH system: The inland valleys of Tikou-Darou (Kouande), Fon Bara (Parakou) and Yawa (Glazoué). 

However: 

− The inland valley of Tikou Dakou requires some preliminary work to stabilize gully development; 

− The inland valley of Fon Bara requires an installation making it possible to spread out water over 

the whole of the surface; 

− The inland valley of Yawa, which is already developed, requires a reinforcement of the bunds. 

The major characteristics and information collected at the sites visited in Benin are summarized in the 

table on the next page. 

The second round of field visits was conducted with the participation of Professor Wakatsuki from Kinki 

University during his mission to Benin in September. Several potential sites were visited. The following 

sites seem to be suitable for development activities: Aize (Ouinhi), Agboblenin (Glazouè), Glegbele 

(Glazouè) and Loulè (Dassa). More data have to be collected at these sites. 

During this mission, site selection criteria and strategies to develop Sawah with farmers were discussed 

with farmers. 

For the final selection of the project implementation sites, the local project teams in Benin and Togo will 

have a closer look at the sites already regarded as favourable to the implementation of SAWAH system, 

in order to make a final selection of the project development sites. News sites may be included if 

necessary. 

The diagnosis will have to consider all the biophysical and socio-economic parameters that are 

necessary for the right choice of the sites. 

− In Togo, ITRA has organized, in the beginning of October 2011, a mission to identify sites.  

− In Benin, the local project team will undertake survey in January, 2012 to take a closer look at 

the sites already regarded as favourable to the implementation of sawah system. News sites will 

be included if necessary. 
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Tikou-Darou site Sayakrou site 

 

  
Fon-Bara site Yawa site 
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Characteristics of potential inland valleys for Sawah System Development in Benin. 

 

N°  Name of the inland 

valley  

Tikou-Darou  Sayakrou  Fon Bara  Yawa  

1 Location Area: North Department of 

Atakora Commune of Kouandé. 

District of Fô-Tancé 

Area: North Department of 

Atakora Commune of Pehunco 

District of Pehunco 

Area: North Department of 

Borgou Commune of Parakou 

District of Parakou (10è)  

Area: Center Département of the 

Hills. Commune of Glazoué 

Arrondissement of Kpakpaza 

2 Configuration of the 

inland valley  

Flat hollow with light side slopes Flat inland valley bottom within a 

large plain  

Slightly concave flat hollow side 

slopes  

Flat inland valley bottom within a 

large plain 

3 Installation  Non developed, but raised 

topographic already realized on 

approximately 40 ha, Since 2010, 

appearance of the phenomenon 

of gullying  

Developed by the PASA-AD with 

earthen bunds reinforced 

downstream with free stones 

Non developed a market-

gardening project is under 

development (8 tubes wells, 12 

basins for irrigation)  

random-basin system is widely 

practiced, but the small earthen 

bunds require to be reinforced  

4 Accessibility of the 

site  

Possible access, but difficult on 

the last 500m of the way. In wet 

season, this part can be accessed 

only by foot. 

Easily accessible by a track quite 

suitable for motor vehicles. 

Located at approximately 3 km 

from Pehunco, on the 2 side of the 

track which "crosses it". 

Easily accessible starting from 

Parakou (6 km). It is located on 

both sides of a track  

Accessible without any difficulty, 

even if the road is a little bad. The 

site is located at the edge of a 

principal track, 4 km from 

Glazoué. 

5 Exploited area  ---  20 ha developed. The exploited 

plots go from 0,125 ha to 1 ha. 

Surfaces of the exploited plots: 0,5 

ha with 1 ha. 

Approximately 20 ha  

6 Available Potential This inland valley would have a 

potential of more than 100 ha 

No idea on the total potential, but 

it is beyond the 20 ha currently 

developed 

The soil is suitable for rice growing 

and the potential is estimated at 

more than 50 ha. 

There are many inlands valleys 

suitable for rice growing around 

this site  

7 Hydrological situation  The water run-off in is permanent 

over all the year 

The water run-off is observed 

especially in wet season. Dry spells 

often noted in this site 

The water run-off is especially 

observed during the wet season. 

In dry season, there would be no 

flow, but the level of the ground 

water would be high. 

There is always some water in the 

bottom parts, according to the 

technician of the site  

8 System of land tenure The inland valley belongs to the 

village community, but each 

owner is regarded as owner of the 

land portion which it exploits 

The inland valley is regarded as 

Community good. The owners are 

permanent assignees of their 

piece. 

The farmers say they are owners 

of the pieces that they exploit in 

the valley bottom.  

The inland valley is regarded as 

Community good. The owners are 

assignees of their piece. The 

plantation of trees is prohibited  

9 Crops/Diversification  Rice grown in the inland valley. 

Various other crops grown on the 

slopes and the crests (corn, yam, 

manioc, cotton, sorghum)  

Only rice growing is practiced in 

the wet season. A project of 

market gardening exists (tube 

wells, motor-driven pumps) 

Rice growing is practiced in the 

valley bottom. On the slopes, 

upland crops like corn and 

vegetable cropping are practiced. 

Rice is growing, often associated 

with other crops like corn, pepper, 

tomato, etc. 
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10 Existence of 

extension staff  

 Yes ---  Yes  

11 Use of good 

technologies  

The varieties cultivated are 

especially local varieties (the local 

population preferred its varieties 

for their taste but also because 

they swell well.  

The use some good technology 

(sowing on line, applications of 

fertilizers…). Varieties used : BL 19 

and Nerica-L20  

Technologies are not well applied. 

They farmers use very little 

improved seeds (they would have 

difficulties in obtain in time the 

seeds the technical services)  

Some good practices are noted. 

The farmers apply inputs (manure, 

herbicides). The main cultivated 

variety is IR841  

12 Farmer Organization  A village group of the rice 

producers (GVPR) exists since 

2005  

Existence of a rice producer’s 

group  

Existence of a rice producer’s 

group especially for market 

gardening (rice growers are 

members also)  

Existence of a rice producer’s 

group since ten years 

13 Number of producers  116  35  76 including 61 women and 15 

men. Among them, 30 are rice 

growers including 5 women 

32 including 25 women 

14 Problem of market 

access 

Paddy produced is sold without 

major problem. They are the 

women of the village who buy it, 

makes it peel (existence of 2 mills) 

and sells rice on the market of the 

village and in more the close 

cities: Natitingou, Djougou, 

Kouandé. 

The farmers of the site have only 

the market of Pehunco to run out 

their production. They thus have 

marketing difficulties. 

Paddy produced is sold without 

major problem. They are able at 

all to run out on the local market. 

The farmers have some difficulties 

to sell their paddy. 

15 Principal constraints  The village faces a lack of land 

which causes a significant 

emigration of young people. Thus 

the majority of the inhabitants try 

to exploit in the inland valley. 

Water flows are insufficient even 

during the wet season  

 Difficulty to get good seeds ∼ Too low small bund 

∼ The soil are not suitable for the 

use of tractor  

16 Other information The market gardening crops are 

irrigated manually from shallow 

wells.  

 Existence of a tractor (with 

equipment: plough, seeder…) 

provided to the women by the 

President of the Republic  

 VECO-WA intervenes in the zone 

on the aspects of post-harvest.  

NGO is interested especially in the 

problems of marketing. In the 

past, it also worked on the 

farming techniques  
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5.4 Site selection in Togo 

The first field visits were conducted in July to ITRA (discussion of project activities – research, 

development) and to the project development sites around Kpalimé (Kpele-Tutu and Sodo). It was 

noticed that:  

− A survey among farmers has been conducted by ITRA to understand the characteristics of both 

inland valleys; 

− Ownership of the lands in both inland valleys is not with the farmers, but with several families; 

− In Kpele-Tutu some of the owners cultivate art of the inland valley. Farmers and farmer groups 

do not change their location/fields; 

− In Sodo between the seasons/years there is a lot of change in the fields that farmers cultivate. 

The second field visits were conducted in September. During this mission, we met with the leaders of 

ITRA and leaders of the Rice Development Project in the Kara Region funded by BADEA. Around ten 

inland valleys were visited, in the Kara Region and the Central Regions with Mr Soklou Worou from the 

NGO ETD who has a good knowledge of the inland valleys in the country.  

While waiting for additional survey, the following sites seem to show potential for SSD: 

− Three inland valleys in the Region of Kara: 2 are located around Sarakawa “Sarakawa 1” and 

“Sarakawa 2”, and the third one is the inland valley of Kpéli located at the eastern side of this 

region; 

− One inland valley in the Central Region: the inland valley of Kaniaboua. 

From the observations made on the ground and from discussions with Mr Worou and the people met 

we retained some essential characteristics of the visited sites. The information collected is summarized 

in the table on the next page. 

These inland valleys are easily accessible (located at the side of roads and of principal tracks). They are 

already exploited for agricultural production and seem to have sufficient water resources. 

The implementation of the SMART project could profit from the development project in Kara Region 

that is about to start in this area. Already, synergies are being established between the 2 projects.  

ITRA Leaders are giving all the support necessary to the execution of the SMART project. They hope that 

the promised equipment, in particular powertillers is provided, will be provided as soon as possible.  
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« Sarakawa 1 » site « Sarakawa 2 » site 

 

  
Kpéli site Kaniaboua site 

(Mr. Worou from ETD) 
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Characteristics of potential inland valleys for Sawah System Development in Togo. 

N°  Name of the 

inland valley 

Region Configuration of 

the inland valley  

Water 

availability  

Land Development Accessibility of 

the site  

Crops/cropping 

practices 

Potential of 

development  

Specificities/ Other 

information 

1  Tchangaïde  Central 

region 

  Simply developed, 

participatory 

approach  

Sufficiently wide  Rice (variety IR841) 

No chemical input 

Significant  Part exploited:  small. 

Developed = 2ha 

2  Défalé  Kara region 

(western)  

 V-shaped Permanent 

flow? 

Non developed  Located close to a 

main road  

Wet season:(corn 

and rice), dry 

season (vegetable)  

Rice growing is 

not dominant  

Rather stony soils 

3  Namien 

Halation  

Kara region 

(western)  

 Flow over a 

long period  

Non developed  Located close to a 

main road  

Small pieces 

isolated from rice  

Little used  Poor soils 

4  "Sarakawa 1"  Kara region 

(western)  

Fairly flat, very 

soft Slope 

(upstream-

downstream)  

Strong flow  Non developed  Crossed by a 

principal track  

Very cropped, 

mainly rice 

Large Soils of average quality  

5  "Sarakawa 2"  Kara region 

(western)  

Soft slope 

(upstream-

downstream)  

Strong flow  Non developed  Crossed by a 

principal track  

Largely cropped, 

mainly rice  

 Rather poor soils 

6  Landa  Kara region 

(eastern)  

U-shaped Existence of a 

significant 

river  

Non developed  Located close to a 

main road  

Enough cropped, 

very diversifie 

 Zone with high 

population density  

7  Ketao  Kara region 

(eastern)  

Idem. above  Idem. above Non developed  Idem. above  Idem. above  Existence of a large 

market  

8  Kpele  Kara region 

(eastern)  

U-shaped Existence of a 

river  

Non developed  Located close to a 

main road  

Largely cropped, 

mainly rice 

Great potential  Very large  

9  Aouda  Central 

region 

Soft slope 

(upstream-

downstream)  

Very thin 

water flow 

Non developed  Located close to a 

main road 

Very diversified 

crops (corn 

especially, then 

rice)  

 Approximately 30 km 

southern Sokodé. 

Head of IV  

10  Kaniaboua  Central 

region 

Soft slope 

(upstream-

downstream)  

 Simply developed, 

participatory 

approach 

Located close to a 

main road 

Largely cropped, 

very diversified 

Very large  Organized farmers; 

Intervention of: PTM 

(Godfathers The Third 

World):NGO  
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5.5 Characterization of inland valleys in Togo 

Kpele-Tutu 

The village of Kpele-Tutu is inhabited by three major ethnic groups: Ewé, Kabyé and Moba, of which the 

last two groups are immigrants. The village has electricity and fixed telephone lines, as well as a primary 

school, a college and a health centre. The inland valley is located close to the village, which is crossed by 

a major route that provides access throughout the year (dry and wet seasons). There are markets in the 

Kpele-Tutu as well in surrounding villages. The market in Adéta (located at 3 km) is the largest and 

provides producers the possibility to sell their products. 

The inland valley has a surface of approximately 30ha and is owned by several families. Access to land 

for agricultural exploitation is obtained through rent. The parcels have an area of 25x25m (total 625m2) 

and cost 3000 FCFA per season. Water is provided through rainfall and a small irrigation system that was 

implemented by the Chinese cooperation in 1972 serving the entire inland valley by gravitational 

irrigation. 

The major part of the inland valley is exploited during the dry as well as the wet season. The major crop 

cultivated is rice, which is cultivated from June/July to October/November (wet season) and from 

November/December to March/April (dry season). The average yield is around 2.8 ton/ha. Farmers use 

seed, fertilizers and pesticides as inputs in rice cultivation. Fertilizer is obtained from state-managed 

shops, whereas seeds and pesticides are obtained in the market. Credit can be obtained from Adéta 

(3km away), where also an office of the agriculture extension service is located that covers Kpele-Tutu. 

Major constraints are access to equipment and motors for cultivation and harvest. 

Sodo 

The village Sodo is located next to Route Nationale 2 that connects the cities Kpalimé and Atakpamé. 

Several families of different ethnical origin inhabit the village. These include Akposso, Ewé, Kabyè and 

Kotocoli. A healthcare centre is located in the village as well as two primary schools, a college and a 

learning and education centre. Fixed and mobile telephone is available in the village. There is no 

significant market and the villagers often go to close-by markets in Elé and Amou. 

The inland valley is named Mamagnan and covers around 10 to 20 ha. It is property of several families 

from the village. A major share of the exploiters of the inland valley is immigrant. The majority works as 

farmers, while a few do other economic activities. Farmers need to rent land from the families and the 

rent is paid in kind: one third of the total yield is given to the land owners after harvest. Water is 

provided by rainfall and a gravitational irrigation system. A canal distributes water to the plots in the 

inland valley. The irrigation infrastructure is poorly maintained. The canal is broken in certain parts and 

the dikes that separate the fields have disappeared. Agriculture takes place in the wet season as well in 

the dry season and the major crop is rice. In the dry season only a small part is used due to the 

malfunctioning irrigation canal. Yields are relatively low with 2.5 ton/ha. Similar to Kpele-Tutu, farmers 

obtain fertilizer from state-managed shops, whereas seeds and pesticides are obtained at the market. 

Farmers have difficulties obtaining credit for which they have to go to Amou-Oblo, a village close to 

Sodo. Extension to farmers is provided by an agricultural consultant working in Patatoukou at 3 km  
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Bio-physical characterization Kpele-Tutu and Sodo 

Soil samples were taken in two sites in the Plateau region in Togo: the inland valleys of Kpele-Tutu and 

Sodo. The location of the soil samples was geo-referenced using GPS so that locations could be spatially 

visualized. The goal of the soil sampling was to analyse the soil fertility aspects within the inland valley 

system. In the two sites, samples were manually taken at a depth of 0-30cm. For one point three 

different samples were taken and mixed. The soil sampling plan was designed so that it covered as much 

as possible the flat area of both inland valleys. In Kpele-Tutu 12 samples were prepared and in Sodo 7 

samples were collected. 

The samples were brought to the soil laboratory of ITRA and analysed for:  

− Particle size 

− Nitrogen (N) 

− Phosphorus (P) 

− Potassium (K) 

− Organic Matter 

− Exchangeable elements (Ca++, Mg++, K+, Na+) 

− Cat ion exchange capacity (CEC) 

− pH 

 

 

 

 

 

Figure 11: Site of Kpele-Tutu and Sodo and the location of the sample points, boundaries and reference area. 

 

Sodo 

Site de Tutu 

Cultivated area 

Cultivated area 

Irrigation canal 



35 

Figure 12: location of the inland valley and the sampled sites shown in a GoogleEarth background. 

The particle size analysis shows that the soils in Sodo have a texture varying from light loam-sandy to 

loamy sand the soils are averagely rich in organic matter en total nitrogen. The report C/N ratio is 

between 8 and 17 indicating that the mineralisation varies strongly from one point to the other. Overall, 

the mineralisation is satisfactory. The absorption complex shows a weak exchange capacity; for Calcium 

is very poor, magnesium poor to very poor, potassium and sodium are poor. The reserves for assimilable 

phosphorus are very weak as is the sum of exchangeable elements. The pH is averagely acid (see Table 

6). 

Table 6: Results of the soil analysis in the site of Sodo. 

Points  239 240 242 243 244 

Depth in cm 0 - 30 0 - 30 0 - 30 0 - 30 0 - 30 

  hygroscopic water at 105°C    % 1,01 0,81 2,47 1,22 0,88 

Particle size 

Elements > 2 mm                      % 17,89 10,27 0,27 4,52 86,83 

Clay 2 μ                                       % 9,00 10,75 11,50 11,00 8,75 

Silt - fine 2 à 20 μ                      % 3,75 2,00 5,50 4,75 0,50 

Silt - coarse 20 à 50 μ               % 26,00 7,50 8,50 5,50 5,00 

Sand - fine 50 à 200 μ              % 23,00 36,50 38,50 37,50 39,00 

Sand - large 200 à 2000 μ        % 36,00 40,50 33,00 38,00 44,50 

Organic matter 

Organic matter                          % 4,261 2,746 2,136 2,915 2,780 

Carbon C                                     % 2,472 1,593 1,239 1,691 1,613 

Total nitrogen N                        % 0,140 0,134 0,151 0,128 0,123 

C/N                                              % 17 12 8 13 13 

Phosphorus 
Total                ppm      

Assimilable     ppm 9,45 7,35 6,80 6,70 6,90 

absorption complex 

Ca     méq/100 g 0,85 0,92 0,55 0,66 0,81 

Mg    méq/100 g 0,49 0,47 0,15 0,16 0,23 

K        méq/100 g 0,102 0,153 0,153 0,153 0,178 

Na     méq/100 g 0,23 0,20 0,34 0,30 0,23 

Sum of elements      S.  méq/100 g 1,67 1,74 1,19 1,27 1,44 

Exchange capacity   T.  méq/100 g 8,70 9,57 10,44 10,61 9,13 

Saturation    V  =   S/T  x  100 19 18 11 12 16 

pH 
Water 6,07 5,74 6,35 6,06 6,04 

KCl 5,03 5,03 4,89 4,80 5,15 
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The inland valley is very heterogeneous in terms of soil material and texture. The texture at the surface 

varies from loamy sand to loamy-clay, while the largest area consists of loamy sand. Organic matter and 

total nitrogen content are like in many other areas very low. Reported C/N varies between 12 and 19 

which shows again a large spatial variation in mineralisation within the inland valley. Exchangeable 

levels are very low for calcium and magnesium, and low for potassium and sodium. Cation Exchange 

Capacity (CEC) is very low as well. The soils with a texture ranging from loamy-sand to loamy-clay are 

weakly acid, but it is higher in the sandy parts (Table 7). 

Table 7: Results of the soil analysis in the site of Kpele-Tutu. 

Points  211 212 215 216 217 

Depth in cm 0 - 30 0 - 30 0 - 30 0 - 30 0 - 30 

 hygroscopic water at 105°C    % 1,07 0,95 0,54 0,79 1,05 

Particle size 

Elements > 2 mm                      % 0,59 27,05 68,45 3,54 0,00 

Clay 2 μ                                       % 10,75 20,00 7,00 9,25 8,75 

Silt - fine 2 à 20 μ                      % 12,25 7,75 6,50 6,25 6,50 

Silt - coarse 20 à 50 μ               % 16,50 10,50 12,00 10,50 6,50 

Sand - fine 50 à 200 μ              % 40,50 40,50 52,50 49,50 27,50 

Sand - large 200 à 2000 μ        % 18,00 20,00 20,00 23,00 48,00 

Organic matter 

Organic matter                          % 1,215 1,475 0,911 1,255 1,820 

Carbon C                                     % 0,705 0,856 0,529 0,728 1,056 

Total nitrogen N                        % 0,056 0,056 0,028 0,039 0,084 

C/N                                              % 12 15 19 18 12 

Phosphorus 
Total                ppm      

Assimilable     ppm 6,55 6,60 6,90 7,75 6,60 

absorption complex 

Ca     méq/100 g 1,24 0,54 0,62 0,61 0,30 

Mg    méq/100 g 0,35 0,22 0,17 0,17 0,23 

K        méq/100 g 0,127 0,102 0,127 0,127 0,510 

Na     méq/100 g 0,34 0,26 0,30 0,30 0,34 

Sum of elements      S.  méq/100 g 2,05 1,12 1,21 1,20 1,38 

Exchange capacity   T.  méq/100 g 8,26 6,52 7,00 7,13 9,57 

Saturation    V  =   S/T  x  100 25 17 17 17 14 

pH 
Water 6,14 5,87 6,02 6,00 5,30 

KCl 5,52 4,74 4,96 4,85 4,99 

 

5.6 SSD training activities 

A training course will be organized in Kumasi (Ghana) from 22th November to 1rst December 2011 to 

train a number of field Technicians on Sawah implementation. Ten fields Technicians (5 from Benin and 

5 from Togo) have been selected to attend this training. They come from various regions in the both 

countries. 

The training will include: briefing about Sawah technology, site selection criteria and Sawah system 

design, visit to some sites and land arrangement issues, bund construction and management, power 

tiller ploughing and harrowing, creating bunds, levelling and puddling, power tiller management and 

maintenance. At the end of the training, the trainees will be able to train farmers involved in Sawah 

System Development in their country and supervise development activities on the ground. 
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5.7 Collaboration with development structures 

For development activities in Togo, the possibilities to outsource the development work to a 

development NGO collaborating with Mr Soklou Worou, the former IVC/NCU at ITRA, were discussed in 

July. 

A meeting was held with the Regional coordinator of VECO-West Africa, also in July, for weaving the 

base of collaboration. VECO is an NGO supporting small rice producers in Benin, Burkina Faso, Niger and 

Togo. The coordinator indicated to be very interested in collaborating with the SMART project. 

5.8 Proposed activities 

In the coming project year, the following activities will be implemented: 

1. After the training of the technicians, the choice of suitable sites for development/demonstration 

activities will be finalized. The selection criteria will be mainly: site accessibility, availability of 

water, number of potential users, extend of the inland valley in terms of area, inexistence of 

land conflict, motivation of the farmers; 

2. Contracts will be made and signed between farmer groups and land owners in each site. 

Regarding these arrangements, we will use what was learnt during the technicians training from 

Ghanaian experiences with local farmers; 

3. In both countries (Benin and Togo), we will retain 4 to 5 sites in various areas in order to take 

into account the major agro-ecological and socio-economic conditions; 

4. A demonstration site of approximately 1 ha will be developed in each retained inland valley; 

5. The trained technicians will introduce the Sawah system to the farmers in selected sites. The 

powertillers used for sawah development and demonstrations activities will be provided by the 

project; 

6. Field Technicians will be trained in good agricultural practices and SSD. They will themselves 

train farmers in good rice growing practices; 

7. Field visits will be organized to demonstrate the Sawah system to farmers from other locations;  

8. Collaboration will be set up or reinforced with NGOs (VECO-WA, ETD, etc.) and Projects involved 

in lowland rice development (e.g the Arab Bank for Economic Development in Africa funded 

project in the Kara in northern Togo, etc.). 

 

5.9 Powertillers 

Twelve powertillers were acquired in September 2011 and they are expected to arrive by the end of 

2011. The powertillers were ordered from RST Company Limited in Accra, Ghana. They are of the type 

Donfeng Power Tiller model DF 15L, which are powered by 16hp, single cylinder, 4 stroke, radiator type 

diesel engine with disc plough and cage wheels. Spare parts for one year are included as well. The 

powertillers will be donated to ITRA (6) and CBF (6). They will be provided to farmer groups in the next 

phase of the SSD activities. 
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The same model is used at the AfricaRice station for land preparation in the experimental rice fields. 

Before ordering, this powertiller was first successfully tested with the farmers in Bamé. See the text box 

on the next page for details. 

 

Figure 13: Powertiller ordered for the SMART-IV project. 
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GOOD LAND PREPARATION IS ESSENTIAL FOR SAWAH SYSTEM DEVELOPMENT 

Good land preparation is a must for improved water management in ‘sawah’ rice production. 

Fields must be well levelled to assure equal water distribution to plants. An essential part of the 

Asian way of rice cultivation in terraced ‘sawah’ fields is the puddling of soil. The soil structure is 

destroyed an impermeable layer develops after several seasons of rice cultivation. The 

impermeable layer reduces water and nutrient losses through percolation. This system is 

extremely sustainable and it allows multiple harvests per year. The functionality of a specific 

powertiller for puddling of soils in inland valley conditions was tested with farmers in the research 

fields in Bamé, Benin. The powertiller performs well, but soils must be in saturated conditions and 

well ploughed before. The SMART-IV project has continued acquiring the specific powertillers for 

the development sites in Togo and Benin. 

 

Farmers test and discuss the powertiller and functionality for land preparation in inland valley conditions 

with Felix Gbaguidi (CBF, Benin) and Youssouf Dembélé (AfricaRice). 
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6 Training and capacity building 

6.1 Internships and thesis research 

The table below provides an overview of students who have conducted a traineeship or a M.Sc. research 

within the SMART-IV project. 

 
Table 8: Students having performed within the SMART-IV project. 

Name Institution Level Nationality Title of thesis Status 

Akiko 

Haruna 

Duke University, 

United States 

M.Sc. Japan Analysis of land tenure and water 

right structure and their economic 

impact in inland valley rice farming 

in West Africa 

Accomplished 

Hernaude 

Agossou 

University of 

Parakou, Benin 

M.Sc. Benin Integrated water and nutrients 

management using Sawah rice 

cropping system in the inland- 

valley of Bamé, Zagnanado district 

Accomplished 

Maurice 

Mondegnon

  

University of 

Parakou, Benin 

M.Sc. Benin Integrated management of water 

and nutrients in the sawah rice 

system in the inland valley of 

Bamé (Zagnanado District) 

In progress 

Andre 

Kindjinou 

University of 

Abomey-Calavi, 

Benin 

M.Sc. Benin topics: inland valley mapping, 

agricultural intensity 

In preparation 

Bjorn Nikolaus University of 

Kiel, Germany 

M.Sc. Germany topics: land use, hydrological 

modelling, rice intensification 

In preparation 

Gertrude 

Tognite 

University of 

Rennes, France 

M.Sc. Benin topics: soil fertility, sawah, 

strategic sampling 

In preparation 

 

6.2 PhD research 

A PhD proposal was developed that aims to analyse the impact of rice intensification in inland valleys 

through Sawah System Development. It is believed that this will affect the availability of water and the 

quality of water for downstream users in the inland valleys. Hydrological modelling and scenario 

analyses are tools that will be used to analyse the hydrological relations between inland valleys. 

Researchers from Bonn University have built a strong experience in hydrology and inland valleys in 

Benin through previous projects, including the large IMPETUS project. The PhD student will therefore be 

hosted and supervised by the Geography Department at Bonn University. 
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PhD position ‘modelling the hydrological impact of rice intensification in inland valleys in Benin’ 

The partners. This PhD project is supported by collaboration between the Africa Rice Center (AfricaRice) in 

Cotonou, Benin, and the Geographisches Institut of the University of Bonn (UniBonn), Germany. AfricaRice is 

a leading pan-African research organization with a mission to contribute to poverty alleviation and food 

security in Africa through research, development and partnership activities aimed at increasing the 

productivity and profitability of the rice sector. The Geographisches Institut has a rich history that spans 130 

years of teaching and research. It is the largest and one of the most distinguished geography departments in 

Germany and has fourteen independent research units that encompass a wide variety of geographical topics, 

which include geomorphology, hydrology, development geographies and remote sensing. 

The Geographisches Institut has a broad experience in working in Benin through several projects. The 

IMPETUS project is the most renowned: many students completed their studies (MSc and PhD) through this 

project and one alumnus is currently employed by AfricaRice. The current PhD project will be linked to 

research from the WASCAL project which is related to climate change and hydrology. Within the WASCAL 

project several PhD students will work in Benin on very similar topics. Moreover, existing data sets obtained 

through the IMETUS project will be used in this PhD study. 

The project. The SMART-IV stands for “Sawah, Market Access and Rice Technologies for Inland Valleys. The 

project is led by the Africa Rice Center. The project aims at sustainable improvement of rice production in so 

called Inland Valleys by introducing the ‘Sawah’ technology to African rice farmers. Sawah technology refers 

to the typical terraced and bunded fields that provide the conditions to submerge the fields. It is typically 

found in Asian conditions and has shown to increase rice yields significantly. The target countries are 

currently Togo and Benin. The project is multi-disciplinary and includes economists, water managers, soils 

fertility scientists and GIS and developments experts from the Africa Rice Center, the Cellule Bas-Fonds in 

Benin, l’Institut Togolais de Recherche Agronomique (ITRA) in Togo and the International Water 

Management Institute (IWMI) in Ghana. The project is financed by the Japanese Ministry of Agriculture, 

Fisheries and Forestry (MAFF). 

Sawah system development or rice intensification impacts the natural resources. Extra water is required to 

increase production, while the hydrological behaviour of inland valleys and water streams may change. The 

changes in the upstream part of the system may have large effects on downstream users. Water may 

become scarce and water shortage may affect agricultural yields. Similarly, water may arrive more erratic 

and in larger quantities if upstream sawah system developments is implemented. Intensification of rice 

production is coupled to increased use of fertilizers. Therefore not only water quantity will be analysed, but 

also changes in water quality and the nutrient cycle. 

The introduction of sawah system development and rice intensification must be accompanied by a thorough 

impact analysis. The SMART-IV project is implemented at 4 different scales. First of all, at field level 

experiments are conducted in Togo and Benin to analyse the impact of Sawah system development (SSD) on 

crop yields and the field water balance. Various varieties are being tested in Togo by ITRA. At water basin 

level, the impact on the quantity and quality of water resources is modelled. The impact of SSD and rice 

intensification on other users in the basins, such as fisheries, ecology, cities, will be analysed. Around 20 

countries have developed a National Rice Development Strategy (NRDS). Both Togo and Benin plan and 

promote a large increase of irrigated rice cultivation between 2008 and 2018. Therefore, on national level, 

the impact of the NRDS on the natural resources and food availability will be investigated.  
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 This PhD proposal will focus on the hydrological behaviour between inland valleys. A toposequence of inland 

valleys will be studied to investigate the impact of intensification and SSD on the next inland valley. This 

study aims to get a better understanding of cumulative effects of SSD on water quantity and quality in inland 

valleys. The scale is between field level and basin level and close interactions are foreseen between research 

at these two scales. The field level studies may support the understanding of water use of sawah rice 

cultivation at the level of inland valleys, whereas a better knowledge on the hydrology in inland valleys and 

the cumulative effects will support basin hydrology modelling. This research is therefore complementary to 

the existing activities that are undertaken in the SMART-IV project and it is well embedded. 

The offered position. The PhD student will be offered a 3.3 year scholarship at the University of Bonn, with 

an initial contract for one year. The scholarship will on average be in the order of 938.46 euro per month net 

of taxes, (i.e. it will be higher for time spent in Bonn and lower during time spent in Benin). All costs related 

to office space, computer, travel, fieldwork, etc. will be covered. The position should result in a PhD at the 

University of Bonn. Supervision will be jointly undertaken by AfricaRice and DG-UniBonn, with supervisors 

from both institutes.  

The required qualifications. For this position, we require excellent analytical skills, preferably demonstrated 

by previous experience with quantitative analysis and/or hydrological modelling. A background in 

environmental sciences, environmental economics or landscape ecology would fit best to the offered 

position. Experience with GIS and spatial hydrological modelling would be an advantage. Finally, good 

writing skills and the motivation to carry out a PhD study are required. Fluency in English and preferably also 

French is required since the PhD thesis will need to be prepared in English and French is important to 

communicate with local and national stakeholders. 
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7 Project management 

7.1 Coordination 

Coordination covers the expenses for the working offices of the scientists and the coordinator, including 

Information Technology (internet, e-mail and technical support, printers), communication (telephone 

services, translation services), furniture (office furniture, office electricity) and consumables (operational 

office supplies, bank charges, courier, procurement services, transport pool, etc.). 

Major project coordination activities included: 

− Discussing and aligning research and development activities between researchers and partner 

institutes; 

− Preparing contracts (3) with project partners CBF, ITRA and IWMI; 

− Developing a SMART-IV research work plan; 

− Proposal development and constructing ideas for a PhD in water management at Bonn 

University in Germany. The contract is expected to be signed early 2012 and the student is 

expected to start mid-2012; 

− Recruitments of Postdoctoral Fellow (PDF) Economics and Impact and PDF Water Management; 

− Preparing quarterly project updates (4); 

− Setting up and maintaining website smartiv.wordpress.com. A total of 8 messages have been 

posted and the blog has been viewed by approximately 1000 persons in its first year; 

7.2 Workshops 

Planning workshop 

Two visits were made by Zwart and Schmitter in January and February 2011 to ITRA to discuss and plan 

development and research activities. In February 2011 IWMI was visited by Zwart to discuss activities for 

IWMI for year 3 of the project. The expenses under 2.3.1 and 2.3.2 are therefore lower than budgeted. 

In year 3, a planning workshop is foreseen for early 2012, while a mid-term project workshop will be 

organized in May 2012. 

The SMART-IV project will be presented by the national partner during the Benin-AfricaRice science days 

organized from 9-10 February, 2012. 

Information exchange workshop ITRA 

All of ITRA’s activities are placed within the National Program on Agricultural Investments and Food 

Security which runs until 2015 (PNIASA). This program obliges projects within the agricultural sector to 

share and exchange information with other partners and projects. Therefore, on June 17, 2011 a 

workshop was organized at ITRA’s headquarters in Lomé with around 40 participants from the Ministry 

of Agriculture, the Ministry of Environment, NGO’s and producers with the goal to present the project 

and receive feedback. 
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The SMART-IV project was presented and discussed and the contributions from the workshop can be 

summarized as follows: 

− Show the benefits of the producers who adopted SSD within the project so that more farmers 

will adopt SSD. 

− Evaluation of the environmental impact of sawah system development on the agricultural 

systems where it is implemented. 

− Development of tools, notably technical notes on sawah system development. 

− Good documentation of the yield gains induced by sawah system development under local 

conditions. 

− Good diffusion of the results of the project to increase the interest to adopt the system. 

Strengthen the communication on the project. 

7.3 Technical staff 

The SMART-IV project started the second project year with four scientists. Dr. Abe (Soil Scientist, Japan), 

Dr. Schmitter (Consultant Water Management, Belgium), Dr. Saigenji (Consultant Economy & impact, 

Japan) and Dr. Zwart (Remote sensing & GIS specialist, Netherlands). Schmitter and Saigenji left 

AfricaRice in April and May respectively to continue their career elsewhere. 

From August, Dr. Dembélé, a national from Burkina Faso, joined the project as development specialist. 

He is appointed to coordinate the development activities in Benin and Togo together with the national 

partners. Dr. Dembélé is also appointed as coordinator of the Inland Valley Consortium (IVC), which is 

convened by AfricaRice. 

The recruitment processes for both open vacancies were started in April. In July two candidates were 

interviewed in Cotonou for the position of PDF water management. One candidate was found suitable 

and offered the position. Unfortunately, the candidate rejected the offer for personal reasons and the 

position is being re-advertised.  

Table 9. Senior positions within the SMART-IV project 

  Oct Nov Dec Jan Feb Mar Apr May  Jun Jul Aug Sep 

Soil scientist                         

PDF Water management                          

PDF Economy & impact                         

Remote sensing & GIS specialist                         

Development specialist                         

 

Budget 

Item 1.1.1 exceeded budget due to two-yearly allowance expenditures. Budget for 1.1.3 and 1.1.4 is not 

fully spent since scientists were only employed part of the year. However, recruitment costs for water 

management specialist were added to 1.1.3, whereas recruitment costs, salary and allowances for the 
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development specialist were added to 1.1.4. The ‘development specialist’ position is separately 

budgeted in the annual budget plan 2011-12. 

7.4 Travel 

Two candidates for the vacancy PDF Water Management were invited for an interview in Cotonou. Both 

tickets were booked under international travel. 

SMART-IV project members made travels to the International Rice Research Institute in Philippines and 

several missions to Bida, Nigeria to study sawah system development. 
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