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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 

known as the CGIAR. It is also an autonomous intergovernmental research association of African 

member countries.  

The Center was created in 1971 by 11 

African countries. Today (November 2013) 

its membership comprises 25 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, Rwanda, 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 

In this report the results from the fourth year (October 2012 – September 2013) of the SMART-IV project 

are outlined. The report contains contributions from Aminou Arouna, Mutsa Masiyandima, Worou 

Soklou, Atsuko Tanaka, Sander Zwart (AfricaRice), Felix Gbaguidi (CBF) and Assimiou Adou Rahim 

Alimi (ITRA), Petra Schmitter (consultant) and was compiled by Sander Zwart. 

First, the results from the assessment for the potential for Sawah System Development (SSD) at regional 

scale will be described. Thereafter, research results for field plot analysis and farmer’s options for rice 

productivity enhancement through soil and water management in SSD are provided. Thirdly, research 

activity related to impact assessment of SSD, effective technology transfer mechanisms and market 

access will be described. Fourthly, the implementation of SSD demonstration in satellite villages and the 

integration of SSD in the national extension systems through capacity building will be outlined. Finally, 

chapters on capacity building and project management are provided. 
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2 Regional characterization and assessment of the potential for SSD 

2.1 Mapping the potential for development for SSD 

The goal of this research is to map the potential for development of inland valleys in Togo and Benin. 

The activity concerns spatial and statistical analysis of existing and new data sets using the Random 

Forest methodology. The random Forest methodology explains with prior defined user knowledge the 

parameters that explain the presence of rice. A geo data base will be built and fed with parameters that 

can potentially explain the presence or non-presence of rice in an inland valley. The model statistically 

defines which parameters explain the presence of rice and which don’t. The explaining parameters will 

be used to model the potential for rice production in both areas.  This is a major advantage compared 

over other land suitability assessment tools that select certain parameters and define their importance 

in the explanatory model based on expert knowledge rather than scientific proof.  

The Random Forest methodology will first be applied for two data-rich areas in Benin, namely upper 

Ouémé basin and Mono-Couffo district. Once tested and validated, the methodology will be applied on 

national level for Togo and Benin. 

The sections below describe respectively the activities and steps that will be taken, the two pilot areas in 

Benin, and the achievements in the construction of a geo data base. 

2.1.1 Activities 

Activities  

1
st

 activity: Definition of factors/parameters that affect the agricultural development of an inland 

valley 

Step 1: Predictive variables derived through spatial analysis and surveys 

- Measure the distance between each inland valley of the sample and main or secondary road, 

distance between inland valley and the nearest village, and the nearest urban settlement and 

between inland valley and the nearest regional market place. 

- Assess the rainfall by under-catchment (from satellite images …) or collect near the synoptic 

stations rainfall data of all regions. 

- Derive streams and rivers and their orders and locate inland valley about stream orders 

- Derive the flow accumulation of each under-catchment of the study area, locate each inland 

valley relatively to its flow accumulation and verify if the position on the slope is significant 

- Assess spatially the population density. 

Step 2: Highlight factors/parameters affecting agricultural development of inland valleys  

- Process the dataset to identify the best conditions for inland valley rice development 

- Characterize the best inland valley environments for sustainable rice development. 
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2
nd

 activity: Mapping of inland valleys with high potential for development 

Step 1: Data preparation for analysis, model building and detailed analysis 

- Use Google Earth, field observations and the inland valleys mapping database (Linsoussi et al. 

2012) and other inland valley databases (from RAP and IMPETUS projects) to identify inland 

valleys with and without paddy rice cultivation in the two pilot areas in Benin. 

- Through geo-processing in ArcGIS the inland valley data base will receive attributes derived from 

the spatial layers in the geo data base. 

Step 2: Model enhancement and analysis 

- Run the Random Forest model. 

- Mapping the potential for development of inland valleys. 

 

Figure 1: Methodology outline: an inland valley data base will be built based on field observations and existing data bases 

from previous projects. This field data base contains the inland valleys and the none-presence of rice. A spatial data base will 

be build containing the parameters that may explain the presence or absence of rice. Using geo-processing tools attributes 

will be assigned to each inland valley record in the field data base. Random Forest statistical analysis will be applied on this 

data base. Parameters that explain the presence of rice will then be modelled to create maps with potential for 

development. 

2.1.2 Study areas 

This study will be implemented in Benin and uses two areas in two different agro-climatic zones: 1) the 

sub-equatorial climatic area in the Guinean Zone in South West Benin: the Mono and Couffo 
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departments and 2) the Atacorian climatic area in Sudanian Zone in Northern Benin: the Borgou and 

Donga departments (Figure 1). The Mono and Couffo departments are also target regions for another 

AfricaRice led project (funded by the European Union) entitled “Realizing the agricultural potential of 

the inland valley lowlands in sub-Saharan Africa while maintaining their environmental services” (RAP) 

project in Benin. The second target area represents the upper Ouémé River catchment and is the 

investigation region of the IMPETUS project which focused also on inland valley lowlands in Benin. This 

choice of target regions is motivated by the existence of bio-physical and socio-economic data sets 

related to inland valleys. In each target area, a sample of 30 inland valleys will serve to define  factors 

and parameters that affect inland valley agricultural development and to simulate scenarios to access 

development pathways for sustainable agricultural expansion in inland valleys. The 60 inland valleys 

located in the two target regions will also permit to validate the potential for the development of inland 

valleys at national scale. 
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Figure 2: Map showing study pilot regions and inland valleys in Benin. 

2.1.3 Construction of a spatial data base 

The basis of the random forest analysis is a spatial data base with high quality parameters that may 

explain the potential for development of inland valleys. These parameters will be obtained/derived from 

existing data sets or they are collected through field work.  

During year 4 of the SMART-IV project several data sets were collected. These include Digital Elevation 

Models, population density maps, land use, digitized inland valleys, (see Table 1 for an overview). Field 

data are being collected on the location of villages, markets, input traders, rice millers, etc. In both 

research areas all municipalities were visited (12 in Ouémé, 8 in Mono-Couffo) and interviews were held 

to obtain information. Thereafter, one officer from each municipality received a GPS and the 

coordinates were taken of the inland valleys and observations were made on the presence of rice or 

agricultural development in general (see Figure 3 for a preliminary maps). This information is currently 

being processed. Preliminary maps are shown below. It is expected that the final data base will be ready 

by March 2014. 

Table 1: data sets collected for the random forest methodology for mapping the potential for development 

Information type Source 

inland valley data base Ouémé valley IMPETUS project 

inland valleys data base Mono-Couffo RAP-IV project 

digital elevation model (DEM) United States Geological Survey (downloaded) 

inland valley map of Benin  modelling in SMART-IV project 

population density NASA Socioeconomic Data and Applications Center (SEDAC) 

travel distance network Joint Research Centre 

road network Benin government 

location of rice mills field work 2013 

location of markets (local and regional) field work 2013 

presence/absence of rice field work 2013 
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Figure 3: Location of inland valleys with and without rice cultivation. 

2.1.4 Major achievements remote sensing year 3 (2012-13) 

− The construction of the inland valley spatial data base for Benin has been implemented. 

− Field data are being collected, cleaned, analysed and inserted in the data base. 

2.1.5 Prospects remote sensing for year 4 (2013-14) 

− Random Forest will be applied and evaluated for two sub-regions in Benin 

− Methodology will be applied on national scale for Benin and Togo to create maps with potential 

for development. 

− Publication will be prepared on potential mapping with statistical analysis. 
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2.2 Impact of SSD on natural resources and national food security 

2.2.1 Introduction 

This project component entails modelling basin level impacts of up-scaling Sawah technology and 

expanding rice cultivation in the Ouémé basin in Benin and Zio basin in Togo. Use is made of the Soil 

Water Assessment Tool (SWAT) model to model available water resources and impact of rice 

development and Sawah technology use in the basin. The model will allow the capture of both upstream 

and downstream water management dynamics at a watershed scale as well as impacts of management. 

Output of the SWAT modelling exercise will be used as input for the Water Evaluation And Planning 

(WEAP) model. 

2.2.2 Component objectives: 

The component objective is to model basin level impacts of up-scaling Sawah technology and modelling 

national level scenarios of water and food supply and demand in the project countries with emphasis on 

the rice sector. The main questions being addressed by modelling are: 

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

2. What is the impact of rice production on erosion and water quality in the basin? 

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

the traditional methods of rice production?  

2.2.3 Approach 

A two-phase approach was adopted, starting with the Ouémé River basin (Figure 5) in 2013. The Zio 

River basin will be modelled as the second phase once the SWAT model has been implemented 

successfully in the Ouémé basin. This approach allows concentrating efforts on model building and 

identification of critical parameters which are anticipated to be the similar for the Zio basin. The 

schedule of activities for both phases is in Table 2.  

The physically-based Soil Water Assessment Tool (SWAT) was used to assess water yield in the Ouémé 

River basin. SWAT is a river basin model that can be used to model runoff. It was originally designed for 

catchments dominated by agriculture. SWAT simulates the water balance as 

( )∑
=

−−−−+=
t

i

gwseepasurfdayt QwEQRSWSW
1

0
                                         Eq. 2-1 

Where SWt (mm) is soil water content at time t, SWo (mm) is initial soil water content, Rday (mm) is 

precipitation on day i (mm), Qsurf (mm) is surface runoff on day i (mm), Ea is evaporation and 

transpiration (mm), wseep (mm) is recharge from the soil profile to the vadose zone on day i, and Qgw 

(mm) is return flow or lateral flow on day i. The water fluxes between the soil layers, shallow aquifer, 

deep aquifer, and the river are shown in Figure 4. 
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Figure 4. Schematic of water fluxes modelled in SWAT 

The main data requirements for the model are soils data, land use/management information, and 

elevation data. SWAT was run for the Ouémé basin for the period 1986 – 2010. The datasets used in the 

exercise include 30m DEM (SRTM), FAO soil database, USGS Global Land Cover Characterization 

database, Climate data provided by the Benin Meteorology Department (ASECNA), observed stream 

flow data from the Benin Department of Water (DG EAU), IRD (project AMMA), and spatial extent of rice 

area in the basin provided by the Department of Rural Engineering. 

Table 2: Component work plan. 

 2013 2014 
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Baseline Characterization (Ouémé River basin)         

Data gathering (Ouémé River basin)         

SWAT Model building and setup (Ouémé River basin)         

Modelling water resources availability and rice water use 

production ((Ouémé River basin) 

        

Scenario definition and analysis (Ouémé River basin)         

Dissemination (Ouémé River basin)         

WEAP application (Ouémé River basin)         

SWAT model set up and running for Zio or other river 

basin in Togo 

        

WEAP application (Zio or other river basin)         

Zio (or other) river basin scenario analysis and results 

dissemination 
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Figure 5: Ouémé River basin, Benin. 

2.2.4 Achievements to date 

Creation of database of input data: Most of the required data for running the SWAT model for the 

Ouémé basin has been collected. The data includes elevation, soils, land cover, and long term climatic 

(rainfall, air temperature, solar radiation, wind speed and relative humidity) and long term hydrometric 

data. Climatic and hydrometric data has been obtained from the Meteorological Department (ASECNA) 

and Department of Water (DG Eau) respectively. The data has been formatted. As a result of missing 

data, gap filling methods have been used to obtain continuous data for some stations. Additional data 

was obtained from IRD; this is data generated from the AMMA project. Observed discharge data will be 

used for model calibration and validation.  

Wet season site characterization for 8 inland valleys in Ouémé basin: Reconnaissance visits to 8 inland 

valleys in the lower basin, middle basin and upper basin were carried out in July 2013. Sites in the 

Zagnanado, Glazoué, and Parakou communes were visited. The objective of the visits was to collect 

information related to water use and management in the inland valleys and obtain estimations of rice 

area in the inland valleys to inform the scenario building process. Rice area in each of the inland valleys 
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(SMART IV sites) was demarcated. Baseline rice area in each of the inland valleys visited is quite small in 

relation to the inland valley area. Other information to characterize the inland valleys was also collected 

during the reconnaissance visits (see Table 3 and Table 4). 

SWAT modelling: The SWAT model has been set up for Ouémé basin; model parameter adjustment and 

calibration is on-going. The initial simulation results, including water yield or the amount of water 

available in the basin reach, are shown in Figure 6.
1
 The model performance was affected by the quality 

of some of the input data. Adjustment of parameters to improve model performance is ongoing. The 

preliminary water balance components of the basin are in Figure 7. A poster with preliminary results 

was  presented at the Africa Rice Congress in October 2013. 

 

Figure 6: Observed and simulated flow at Bonou Station. 

 

                                                           
1
 Water yield is the sum of surface runoff, lateral flow and groundwater flow in the basin reach. This is also the 

water generated in any given reach or hydrologic response unit in the basin. At inland valley scale, the water water 

yield is the water that farmers manage locally through abstraction from shallow wells, diversions, etc. 
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Figure 7: Preliminary Ouémé basin water balance components. 

The challenges experienced during implementation of this task include missing data in the climate data 

series and hydrometric data. There are only three stations with observed climatic parameters; observed 

data will be used for the nearest stations. There is also a paucity of observed historical groundwater 

data. Storage data in the catchment are not yet available. While the information on reservoirs in the 

basin is available, details of their location and storage is still not available. This data, when available, is 

expected to improve model performance. Agricultural water abstraction data was estimated using the 

rice and irrigation distribution across basins and districts and arbitrarily assigned to two seasons 

between February and October (informed by production periods at the sample of inland valleys visited 

in Table 3 and Table 4); it needs rigorous validation. Better abstraction data will also improve model 

performance. The FAO soil database used does not provide data at a suitable scale. Soil parameters thus 

need to be adjusted. Higher resolution data when available will be substituted for the FAO soil data used 

in the model. 

Table 3: Inland valley characteristics - Zonmon, Bamé, Todjotin, and Koroborou inland valleys. 

 Inland valley 

Zonmon Bamé Todjotin Koroborou 

Period of rice 

cultivation 

October to February, 

March to July 

January to April, 

End of April to July 

June to 

September 

June to November 

Average rice yield 

(t/year) 

2 to 3 2 to 4 2 to 3 1 to 2 

Main source of water Modi river and 

rainfall 

Tado and Aksanti 

rivers, rainfall 

Rainfall, flood 

from river 

Rainfall, flood from 

river 

Main water uses Agriculture, pond Agriculture, pond Agriculture Agriculture 

Period of flood in the 

inland valley 

From middle August 

to beginning of 

October 

From middle August 

to beginning of 

October 

August to 

September 

August to 

September 

Maximum height of 

flood (m) 

1.5 1.5 0.5 0.5 

Other crops grown Maize, groundnuts, 

sweet potatoes, chili, 

amaranth, tomatoes, 

okra, etc. 

tomatoes, okra, 

sugar cane,  maize, 

onion, etc. 

tomatoes, 

okra, cassava, 

yam, maize, 

onion, etc 

tomatoes, okra, 

cassava, yam, 

maize, onion,etc. 

1
 The Koroborou site has been replaced by Wobekou-gah as a SMART IV study site. 
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Table 4: Inland valley characteristics - Some, Attogbo, Kpakpaza and Wobekou-gah inland valleys. 

 Inland valley 

Some Attogbo Kpakpaza Wobekou-gah 

Period of rice 

cultivation 

June to November June to November June to 

November 

- 

Average rice yield 

(t/year) 

3.5 to 4 3 to 5 3 to 5 - 

Main source of water Rainfall, groundwater 

from wells 

Rainfall Rainfall Rainfall 

Main water uses Agriculture Agriculture Agriculture Agriculture  

Period of flood in the 

inland valley 

End of July to 

October 

End of July to 

October 

End of July to 

October 

- 

Maximum height of 

flood (m) 

~1 ~1 ~1 - 

Other crop grown tomatoes, okra, 

cassava, yam, maize, 

onion, etc 

tomatoes, okra, 

cassava, yam, 

maize, onion, etc 

tomatoes, 

okra, cassava, 

yam, maize, 

onion, etc 

tomatoes, okra, 

cassava, yam, 

maize, onion, etc  

 

Table 5: Status of 2013 activities in the Ouémé River basin. 

 Activity Status 

1 Data gathering and setting up SWAT database On-going  

2 Model setup and base run Completed 

3 Reconnaissance field visit to Ouémé basin to identify key 

characteristics of Sawah development sites and other inland 

valleys 

Completed 

4 Running SWAT, calibration and validation Preliminary SWAT run; SWAT model 

parameter adjustment and 

calibration on-going 

5 Scenario definition with stakeholders – scenarios for rice area 

expansion & rice water use 

Activity not started 

6 Modelling water resources situation under the various scenarios Activity not started 

7 Ouémé basin Results write up and publication On-going for the basin 

characterization and SWAT 

modelling 

 

2.2.5 Summary 

The SWAT model has been applied in the Ouémé River basin but the modelling exercise is still 

incomplete, with model parameters to be adjusted and some input data quality to be checked. 

Abstraction data for the basin is not readily available; this has not been adequately taken into account in 

the current model. Efforts to obtain reservoir details from the Department of Water will continue.  
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2.2.6 Major achievements 2012-13 (WP1) 

− All input data for the SWAT model have been collected and they are checked for quality 

− The SWAT model has been calibrated and validated for the Ouémé basin 

− Wet season site characterization for 8 inland valleys in Ouémé basin 

2.2.7 Planned Activities 2013-14 

− Adjust Ouémé basin model parameters (October – November 2013) 

− Validate water abstraction data in Ouémé basin (October – November 2013) 

− Model calibration and validation (October – November 2013) 

− Define scenarios for rice area and Sawah expansion in the Ouémé basin and run the model for 

the scenarios (November – December 2013) 

− Ouémé River basin WEAP modelling (January – February 2014) 

− Application of SWAT and WEAP in river basin in the Zio river basin in Togo (February – May 

2014)
2
 

 

                                                           
2
 An alternate river basin maybe modelled based on recommendations of the national partners. 



3 Rice productivity enhancement through soil and water management 

in SSD 

3.1 Introduction 

Activities on rice productivity enhancement during  the 2013 cropping season focused on nutrient and 

weed management. In Benin and Togo, one fertilizer recommendation rate for rice applies for the whole 

country despite large variations in indigenous nutrient supply and potential yield. Site specific nutrient 

management using the NutrientManager tool (Figure 7) may improve productivity and profitability from 

fertilizer use. NutrientManager can be used to tailor fertilizer applications (dosage and timing) to local 

conditions. During the 2013 cropping season,   indigenous nutrient supply and yield response to fertilizer 

were assessed through  Nutrient Omission Trials (NOTs) in Benin and Togo (see below). In These data 

will be used in 2014, to derive fertilizer reecommendations with NutrientManager for testing in farmers’ 

fields. 

Weeds are one of the most important biological constraints to rice production often resulting in more 

than 30% of yield reduction. During the 2013 cropping season, we evaluated a number of mechanical 

weeders with farmers in the Kara region in Togo. . The mechanical weeders selected by farmers will be 

tested on a large scale in 2014.  

 

Figure 8: Blue: Field specific data acquired from asking questions to farmers by using nutrient manager, Orange: Region 

specific data which needs to be collected by researcher for development of nutrient manager. NOT circled with red line.,  

Green: Output data. 
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3.2 Nutrient Omission Trials (NOTs)  

Treatments included three nutrient omission plots with sufficiently large amount of all nutrients except 

for the omitted nutrient (0-N: Nitrogen, 0-P: Phosphorous, and 0-K: Potassium) to estimate nutrient-

limited yield; and a fully-fertilized NPK treatment with sufficiently large amount of fertilizer N, P and K to 

reach the yield target for the region. A 20 m x 5m plot was established in farmers’ fields. The plot was 

divided into four 5m x 5m sub-plots divided by bunds. NOT plots can also serve as learning spaces to 

demonstrate the importance of nutrients and signs of nutrient deficiency. For example, yellow leaves 

indicate nitrogen deficiency in 0-N plots (Figure 8). A-3 size signboards were installed near the fields to 

allow farmers to learn about the importance of nutrients (Figure 10). Three field observers were trained 

to conduct the trials in Ouinhi, Benin and Kara, Togo. 

In Benin, NOTs were conducted in four locations in the southern region, Ouinhi (Table 6). As of 

September, 2013, the total number of trials is 33. 27 trials were conducted in sawah fields while 6 trials 

are conducted in non-sawah fields. Initially, there were two more trials installed in non-sawah fields. 

However, the farmers abandoned rice and planted maize due to shortage of rain. In Togo, NOTs are 

conducted in three locations in the northern region, Kara (Table 6). The total number of trials is 26. A 

total of 22 trials are conducted in sawah fields while 4 trials are conducted in non-sawah fields. Severe 

drought this year has affected crop management. In both regions, sowing time has been delayed. The 

average sowing time was beginning of August ranging from July 8
th

 to September 5
th

, 2013 in Ouinhi and 

end of July ranging from July 19
th

 to August 17
th

, 2013 in Kara. In Kara, crop establishment method was 

changed from transplanting to direct seeding in 77% (17 fields) of sawah fields. The harvest is expected 

to take place from November, 2013 till January, 2014. 

Table 6: The number of Nutrient Omission Trials in Ouinhi, Benin and Kara, Togo 

Ouinhi (Benin)  #  Kara (Togo)  # 

Ahicon   8  Atchangbadè   5 

Gahounme   7  Gnatre 12 

Zhongo-1 (started in 2012)   6  Kemerida   9 

Zhongo-2 (started in 2013)   8    

Mozongodo   4    

Total Number 33    26 
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Figure 9: 0-N plot in Kara, Togo Figure 10: Sign board for 0–P treatment plot in Ouinhi, Benn 

  

3.3 On-site evaluation of mechanical weeders 

Five weeders were tested: The ring hoe, a straight-spike weeder, a cono weeder, a twisted-spike weeder 

and a curved-spike-floating weeder. Apart from the ring hoe, all were rotary weeders. The ring hoe and 

the straight-spike weeder were originally developed for upland crops, whereas the others are meant for 

flooded lowland conditions. For each evaluation, 10-12 farmers were invited to evaluate the five 

mechanical weeders on their farm. The number of male and female participants was decided according 

to the gender ratio of the farmers who generally do weeding (e.g. if only women do weeding, all the 

participating farmers should be women). 

Participating farmers evaluated each weeder individually, i.e. not in a group.  

Evaluation took place in two villages in Ganatre and Kemelida, Kara, Togo on September 18th and 19th, 

2013 (Figure 11). The same trials will be conducted in Ouinhi, Benin. Due to the shortage of rainfall, 

most of the fields were dry at the time of evaluation. In Gnatre, evaluation was conducted on a dry field 

(10 farmers) and a flooded field (11 farmers).   

In Kemelida, weeders were only tested under dry soil conditions by 12 farmers. 

On dry soil, the ring hoe (Figure 12) was most preferred. Out of 22 farmers, 73% farmers (16) chose ring 

hoe as their most preferred weeder (Table 7). The second most preferred weeder was the straight-spike 

weeder with 23% farmers (5) selecting this tool  as their most preferred weeder. The reason why the 

farmers preferred the ring hoe was because of it allowed for faster weeding without bending their back. 

. The least favoured weeder on dry soil was the cono weeder because soil is being entangled with nails 

and slowness in operation. For wet soil conditions, on the other hand, the cono weeder was most 

preferred followed by the ring hoe. The major reason for preferring the cono weeder was its high 

operation efficiency in water. For rainfed rice farming, weeding needs to be done under both wet and 

dry soil condition. The ring hoe might, therefore, be the best choice because it  was preferred under 

both wet and dry condition. Between women and men farmers, there was no clear difference in choices 

for preferred mechanical weeders at both locations. Mechanical weeders were highly appreciated as 

compared to farmers’ present weeding operations using traditional hoe. The traditional hoes found in 
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farmers’ fields require bending for weeding, the mechanical weeders tested do not require bending over 

as weeding can be done in an upright position. Based on the research results this year, selected 

mechanical weeders will be introduced for further wide-scale testing in the next cropping season.   

Table 7: Ranking in preference for five mechanical weeders in dry soil and wet soil condition, Kara, Togo 

 Ring hoe Straight-spike 

weeder 

Cono weeder Twisted-spike 

weeder 

Curved-spike-

floating weeder 

Dry soil (n=22)     

1st  16 5 0 0 1 

2nd 4 7 1 7 3 

3rd 1 6 0 4 11 

4th 1 3 2 9 7 

5th 0 1 19 2 0 

Wet soil (n=11)     

1st 2 0 9 0 0 

2nd 8 0 1 0 2 

3rd 0 5 1 4 1 

4th 1 4 0 1 5 

5th 0 2 0 6 3 

 

 
 

Figure 11: Weeder testing in Kara, Togo Figure 12: Mechanical weeder example: Ring hoe 

3.3.1 Major achievements Agronomy and soil research year 3 (2012-13) 

− Establishment of Nutrient Omission Trials at 33 locations in Ouinhi, Benin and 26 locations in Kara, 

Togo 

− Provision of capacity building to 6 field observers with regard to field trial conduct and the use of IT 

device for data collection 

− Identified effective mechanical weeders through participatory evaluation 

3.3.2 Prospects agronomic and soil Research for year 4 (2013-14) 

− Evaluation of indigenous nutrient supply and yield response to fertilizer based on Nutrient Omission 

Trial data 

− Field validation of NutrientManager derived fertilizer recommendations using the results from the 

Nutrient Omission Trials 
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− Assessment of weeding operations using selected mechanical weeders during the cropping season 

− Evaluation of farmers’ adoption of SMART recommended agronomy practice at the project sites 

3.4 Field experiment in Bamé: preliminary results and outlook 

3.4.1 Introduction 

The field experiment conducted in Bamé has ended and 5 seasons of data have been collected with 

respect to soil fertility and water management. All measurements and observations are in a general data 

base.  

The purpose of this experiment was to assess if water management under Sawah increases rice 

productivity along rice fields in African inland valleys. As ground water tables are generally very shallow 

in the rainy season the specific aim of the study was to (i) quantify and evaluate the spatio-temporal 

variation (i.e. dry and wet season) of the water balance components for Sawah and reduced irrigation 

practices along toposequences in an inland valley, (ii) assess the spatio-temporal variation in rice and 

water productivity for the various water management practices and (iii) predict spatio-temporal 

variation in rice performance along toposequences in African inland valleys as function of water 

availability and soil properties 

3.4.2 Soil spatial variability within the experiment 

In order to assess the impact of water and fertilizer management on rice and water productivity, soil 

samples were taken of various sub-plots to investigate inherent soil spatial variability prior to the field 

experiment. Topsoil samples (0-5 cm) within the sub-plots were taken after field preparation to ensure a 

homogenous soil profile after ploughing and puddling. The middle position of the field was analysed on 

particle size (pipet method) and soil organic carbon (SOC) (Walkley-Black) using standardized laboratory 

analysis (Houba et al., 1995). Furthermore, five samples per field were selected and measured on pH 

(H2O), total nitrogen (Ntot) (Kjeldahl), Exchangeable Iron (Fe
2+

), Potassium (K
+
), Magnesium (Mg

2+
) 

(Mehlich) and Phosphorus (PO4
3-

) (Bray) (International Institute or Tropical Agriculture, 1979).  Exchange 

Iron was measured to test whether iron toxicity was prevailing and compared to the content taken up by 

the plants after the third season. 

3.4.3 Spatio-temporal variation in water availability and water productivity 

Seasonal water balances for each water management and fertilizer treatment were calculated at field 

scale within each toposequence. Rainfall (R) and groundwater table (G) were measured at daily time 

steps whereas percolation (P) was determined the day after irrigation and irrigation (I) and drainage (D) 

were measured when applicable.  The adjusted crop evapotranspiration (ET_(c,adj)) was calculated on a 

daily time steps for each field within each season while seasonal lateral flow (L) was calculated using the 

water balance formula. 

3.4.4 Spatial analysis on variability of soil properties, water balance and rice productivity 

Descriptive statistics were obtained using the univariate command in SAS v9.2. A first indication 

regarding soil, rice, water productivity and water balance parameters were obtained through the 

coefficient of variation (CV) with values < 10% and > 90% indicating low and high variability, respectively 

(Wei et al., 2008). 
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In order to evaluate whether fertilizer, water management and toposequence had significant impact on 

rice and water productivity, firstly the potential for spatial variability of the initial soil parameters 

needed to be investigated. Two mixed effects models: (i) soil texture and soil organic carbon, and (ii) soil 

nutrients (Ntot, PO4
3-

 Bray, K
+
, Fe

2+
, Mg

2+
), were built due to differences in sample selection and the 

associated covariance structure. For both models the fixed effects that were tested were: repetition 

(block), water management (WM: S or NS), fertilizer (F: -F and +F), toposequence position (position: 1-

6), their two way interaction as well as the overall interaction between water management, fertilizer 

and position. The random effects included the interaction between repetition and water management 

(block*WM) as well as the interaction between block, water management and fertilizer (block*WM*F). 

For the nutrient models, sample number (location: 1 to 9) was added to the random statement and a 

repeated statement was added in which the field was taken as subject and an exponential spatial 

covariance structure was added using the distance in x- and y-direction (m), according to the overall 

defined origin of the experiment, for each sample location within the field. The dependent variables 

were, when necessary, log transformed in order to obtain homogeneity of variance and normality of the 

residuals. 

3.4.5 Preliminary results 

The results of the analysis are currently being worked out and a scientific paper will be submitted by 

early 2014.  The results envisaged are: 

1. Soil spatial variability within the experiment 

2. Spatio-temporal variation in water availability (water balance) 

3. Effect of water management on rice and water productivity 

4. Predicting spatio-temporal variation of rice yields in inland valleys 

The experimental layout is provided in Figure 13, whereas the results of the water balance analysis are 

provided in Figure 14. 
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The current working title for the scientific publication is  

Effect of water management on rice production in sandy inland valleys in West Africa 

and it will be co-authored by staff from AfricaRice and Cellule Bas-Fonds. 

 

Figure 13: Schematic representation of the field experiment with Non Sawah (NS) representing the non- flooded and Sawah 

(S) the flooded water management treatments. Within each treatment -F represents the non-fertilized and +F the fertilized 

toposequence. Each field within the toposequence is irrigated and drained through the neighbouring irrigation and drainage 

channel, respectively. Within each field, nine sub-plots of 1 m2 were delineated (squares). The five black coloured sub-plots 

represent the soil samples analysed. The blue channels represent the irrigation channels while the drainage channels are in 

green. 
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Figure 14: Averaged water balance components for the two dry seasons (left) and two wet seasons (right) for each of the 

water and fertilizer treatment. The sequence of stacked bars on the x-axis follows the experimental field layout as explained 

in Figure 2. Position refers to the field position in the toposequence with position 1 being the first top field and position 6 the 

last field. 



4 Socio-economic determinants for SSD and impact assessment 

4.1 Introduction 

After two years of field test of the performance of the Sawah system, it is planned to start the 

development activities with the expansion of Sawah system in different villages of Benin and Togo. In 

regards to this new plan of the project, a work plan is elaborated for the socioeconomic work package. 

The work plan is elaborated for the remaining period of the project (Table 8). It is planned to analyse 

data of the baseline survey (Activities 2 and 3) as the main activity schedules for the year 2012-2013. 

The objectives of the baseline survey are threefold: to understand socio-economic conditions of the 

development sites of the SMART-IV project; to determine factors that will help for massive adoption of 

the Sawah System Development (SSD) by rice producers; and to serve as reference for impact 

assessment of the SSD. During the year 2013-2014, it is planned to conduct an analysis of farmers’ 

perception of the Sawah system after three growing seasons and to assess the ex-ante adoption rate of 

SSD in inland valleys by rice producers. A proposal for market access will also be developed (Activity 6). 

In 2014, the early impact assessment of the SSD on smallholder livelihoods will be completed. 

Table 8: Planned activities for the socioeconomic work package. 

Activities Period 

Activity 1. Participate in the selection of demonstration and development sites 

(region and villages/inland valleys) of the SMART-IV project focusing on the “Rice 

Sector Development Hubs” approach and in collaboration with other disciplines in 

the project. 

2012 

Activity 2. Design and execute the baseline survey in the demonstration and 

development sites of SMART-IV project (taking into account socio-economic 

conditions,  land tenure systems, labor availability and use, traditional soil and 

management, productivity, market assess, etc.) 

2012-2013 

Activity 3: Supervise MSc students on the topic ‘Resources and technologies use for 

rice production in inland valley: soil and water management practices and adoption 

of good agricultural practices for rice production’ 

2012-2013 

Activity 4. Design a survey on investment and farmers’ perception of enablers and 

constraints of Sawah System Development (SSD) 

2013-2014 

Activity 5: Analysis of willingness to adopt / Ex ante adoption or potential adoption 

rate of SSD in IV by rice producers  

2013-2014 

Activity 6: Market opportunities and constraints and consumer preference and 

demand for inland valley rice in Benin and Togo (Survey and experiment on 

contractual arrangement to improve resource use and market assess)  

2013-2014 

Activity 7: Impact assessment of SSD adoption on productivity, food security and 

farmer income 

2014-2015 

Activity 8: Ex-ante impact assessment of SSD on regional rice production in Benin 

and Togo (maybe in coastal West Africa region: Benin, Ghana, Nigeria and Togo) 

2014-2015 
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4.2 Activities during the period 2012-2013 

4.2.1 Baseline survey 

The baseline survey in the development sites commenced in the reporting period. The questionnaire 

design and sampling proposal were completed. Two questionnaires were developed and standardized 

with the NARS partners in Benin and Togo. The first questionnaire is the village level structured 

questionnaire divided in 12 modules. The second questionnaire is divided into two parts: a core 

producer questionnaire with 15 modules and the agronomy questionnaire with 10 modules. The 

modules of the questionnaires are summarized in Table 9. 

Table 9: Overview of the survey structure. 

Villages modules Producer core modules Agronomy modules 

1. Identification of rice ecologies in the 

village 

1. Prior information on the survey 1. Seed choice and 

management 

2. Identification of varieties introduced 

in the village 

2. Identification and socio-demographic 

structure of the household 

2. Land preparation 

3. Community-based evaluation of 

varieties grown 

3. Evaluation of rice productivity 

constraints 

3. Crop establishment 

4. Community-based evaluation of 

known imported rice 

4. Knowledge, use, access and 

management of rice varieties 

4. Weed management 

5. Community-based appreciation of 

varieties grown 

5. Information on farmers’ plots 5. Soil fertility 

management 

6. Evaluation of rice productivity 

constraints 

6. Agricultural practices 6. Water management 

7. Village infrastructure 7. Information on rice production 7. Diseases and pest 

management 

8. Labor cost in the village 8. Information on household agricultural 

production 

8. Harvest practices 

9. Knowledge and use of agricultural 

equipment 

9. Farming/marketing contract 9. Post-harvest practices 

10. Knowledge and use of agricultural 

methods  

10. Transactions 10. Other constraints. 

11. Consumed foods and ingredients 11. Income, expenditure and food 

consumption 

-- 

12. Equivalent of unit used in the village 12. Children schooling -- 

-- 13. Household members’ health -- 

-- 14. Medias and communication -- 

-- 15. Well-being and household domestic 

equipment 

-- 

 

All modules of questionnaires have been converted to the Mlax application for automation of the data 

collection with Smartphones. The data collection will be automated using Smartphone in order to 

improve the quality of data collected. For instance, the automation system will help to avoid many 

errors related to interviewer. The Mlax application will not allow an enumerator to type a character 

where it should be a numeric value. Automation of data collection will also save time for data entry and 
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cleaning in the computer. However, automation system needs to be tested before starting with data 

collection. For this reason, the Mlax application has been tested twice in field (Figure 15). The NARS 

partners of Benin were also trained on how to use the Smartphone for data collection. 

  

Figure 15: Data collection using Tablet in Benin and Togo. 

A proposal has also been developed for sampling villages and households. A stratified sampling method 

will be used to sample households. Two types of households will be selected: treated households and 

control households. Treated households are households in which at least one member has participated 

in the demonstration and development of the Sawah system. These households will be selected in the 

development sites of the SMART-IV project. In each development site, 10 treated households (referred 

to as participants) will be selected. Three types of control households will be considered: (1) households 

in villages where Sawah is not introduced (referred to as non-beneficiary type I); (2) households growing 

rice in mechanized sites (referred to as non-beneficiary type II); (3) and households living in 

development sites, not participating  in the Sawah demonstration nor in its development (thereafter 

referred to as non-participant).  

Prior to the selection of non-beneficiary type I households, control villages will be selected.  The key to 

identifying and measuring the impact is to have a proper counterfactual - that is, a comparison group 

(control) that is similar to the intervention group (treatment) with the exception that it did not receive 

the intervention. This entailed ensuring that the villages selected as controls had characteristics similar 

to the treatment villages. The selection of control villages will be carefully done in two steps. First, using 

census data and other secondary data, potential control villages that had basic characteristics similar to 

the treatment villages will be identified. The characteristics that will be used are: population size, 

geographical situation, rice and agricultural production and rice ecologies. Second, once a potential set 

of villages will be identified, they will be discussed with local research and extension services with the 

purpose of determining if they are indeed comparable to the treatment villages. The control village must 

be at least at 10 km to the core villages to avoid bias due to the diffusion of the technology. One to two 

control villages will be selected for each treated village. However, no more than 10 control villages will 

be selected in each country (Benin and Togo). In each control village, 5 control households will be 

randomly selected. 
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Non-beneficiary type II households will be selected in the village where mechanization options have 

been used to develop lowland for rice production. Indeed, there are lowlands that were developed using 

technologies similar to Sawah but with heavy investment. Households using these sites will be used to 

see the difference between ‘man-made sawah systems’ and ‘mechanized sawah systems’. One site of 

sawah development will be chosen in each country and 30 households with randomly selected in each 

site. 

Within each treated village, there may be households who are rice farmers but they do not participate in 

the Sawah development. There are two concerns about including non-participants in the treated villages 

as part of the counterfactual. First, they may have chosen not to participate and therefore may be 

fundamentally different from the participants. Secondly, since they live in close proximity to 

beneficiaries they may obtain indirect benefits from the Sawah development and in fact many 

technology adoption programs hope to have these types of spill over effects. Thus, solely using these 

households as a control group is likely to be problematic, but that depends on what actually happened 

during the intervention of the SMART-IV project. The ideal comparison group partly depends on 

whether there are indirect, or spill over effects on the non-participants. If there are such effects, 

including non-participants in the counterfactual would lead to an underestimation of program impact. If 

indirect effects are substantial it may be desirable to include non-participants as treated households to 

get the total effect (direct and indirect effect) of the program and use only non-eligible households as a 

counterfactual. For these reasons, it is important to know if non-participants can be found in the treated 

villages. If possible, 5 non-participants will be selected in each treated village. The summary of the 

sample size is presented in Table 10. 

A framework that allows analysis of SSD adoption and impact assessment in the frame of agricultural 

household model was also developed during the reporting period. 
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Table 10: Sample size for base line survey and impact assessment of the SSD adoption. 

Num Countr

y 

Region/ 

Departm

ent 

Prefecture/ 

commune 

Inland Valley / 

Village 

Sample size 

Participa

nts 

Non-

participants 

and controls 

Total 

1.  Benin Zou Ouinhi Zoungo 10 10 20 

2.  Zou Ouinhi Kaffa 10 10 20 

3.  Zou Ouinhi Agosou 10 10 20 

4.  Collines Glazoue Kpakpaza 10 10 20 

5.  Collines Glazoue Todjotin 10 10 20 

6.  Borgou Parakou Koroborou 10 10 20 

7.  Zou Zanganando Bamey 10 10 20 

  Sub-total Benin 70 70 140 

8.  Togo Plateaux Amou Sodo 10 10 20 

9.  Plateaux Kpele Kpele Tutu 10 10 20 

10.  Plateaux Kpele Bémé 2 10 10 20 

11.  Centrale Blitta Tchanganidè 10 10 20 

12.  Kara Kozah Kawa 10 10 20 

13.  Kara Kozah Gnatre 10 10 20 

14.  Kara Kozah Atchangbadé 10 10 20 

  Sub-total Togo 70 70 70 

  Regional sample size 140 140 280 

 

4.2.2 Preliminary results of baseline survey 

Baseline data collection is on-going in the hubs of Benin and Togo. However due to advantage of the 

automation of data collection, preliminary results are already available and has help to draft the report 

of baseline survey in the rice hubs. Results show that the average age of the household head is 48 years 

in Benin and 44 years in Togo (Table 11). 

Table 11: Distribution of rice household head by age and gender. 

Household head 

gender 

Benin Togo 

Mean age Standard deviation Mean age Standard deviation 

Male  47.68 12.37 43.28 10.96 

Female 49.18 11.49 48.58 14.65 

Total 47.90 12.25 43.76 11.38 

 

In Benin, about 32% rice producing household heads have primary school education, up to 19% have 

secondary school education and only 1% has university education (Figure 16a). This proportion are 

higher in Togo where 30%, 41% and 3% of rice producing household heads have respectively primary 

school education, secondary education and university education (Figure 16b). This shows that rice 
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farmers in Togo have good level of formal education. This could play in important role in the adoption of 

technological and institutional innovations related to rice. 

  
a) Benin b) Togo 

Figure 16: Education level of rice-producing household heads 

Surveyed households have on average 6.02 ha and only 3.93 ha were cultivated in 2012. The cultivated 

area for rice is even lower since rice is not the only crop cultivated by them. The area cultivated for rice 

has been increasing over the years in Benin and Togo (Figure 17). 

 

Figure 17: Rice areas (in ha per household) in Benin and Togo. 

The socio-economic team of the SMART-IV participated in the review workshop of the SMART-IV project 

from 27 to 31 August, 2013 at AfricaRice, Benin. A presentation was given on the status of the socio-

economic activities of the SMART-IV project. 

4.2.3 Proposal on contract farming for market access 

SMART-IV aims not only to increase rice productivity and production but also to improve farmers’ access 

to the market for selling their production. In fact, it is meaningless to increase the production if the 

farmers are not able to sell their output. This justifies developing a proposal on contract farming for 

market access. The main objective is to promote selected models of contractual farming and marketing 

arrangements between rice-value chain actors and evaluate the outcome of each setting on market 

access.  
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The implementation and evaluation of the CF schemes is planned for three years and will follow six 

steps that are summarized in Figure 18. 

 

 

Figure 18: Establishment of CF schemes for market access. 

Different models of contractual arrangements that will be tested during experiment are presented in 

Figure 19. 

  

1. Review and 

assessement of CF 
performances

2. Identification of 

promising CF and  
marketing 

arrangement

3. Selection of CF and  

marketing 
arrangement to be 

promoted

4. Train of trainers’ 

and hub actors on 
negotiation and 

contracts 
management

5. Promotion of the 

best performing  CF 
and  marketing 
arrangement

6. Impact evaluation
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a) Model of contractual arrangement for two 

actors 

b) Model of contractual arrangement for three 

actors 

 

 
c) Model of contractual arrangement for two or multiple actors 

 

Figure 19: Different schemes of contractual arrangements for testing. MFI stands for Micro-finance institution 

4.3 Major achievements socio-economics year 3 (2012-13) 

− The baseline data collection has started; 

− Impact assessment methodology has been refined 

− Data analysis has started and first draft of the baseline report is on-going 

− Proposal on contract farming for market access is achieved; 

4.4 Prospects socio-economics for year 4 (2013-14) 

− Training of NARS partners on socio-economic data analysis using automated system 

− Complete field data collection for baseline survey 

− Finalize the baseline report (analysis and reporting) 

− Implement the proposal on the contract farming and marketing arrangement. 

− Impact assessment of Sawah system development 



5 SSD demonstration and development 

5.1 Introduction 

2012 was the year of the effective start of the SMART project development activities on the ground. A 

target of twenty (20) hectares of developed sites was set for each of the two countries hosting the 

project, namely Benin and Togo. Benin has reached its target while Togo has developed less than ten 

(10) ha but substantial efforts were made by the latter. 

Following the evaluation and analysis of results obtained for each country, shortcomings were observed 

linked to the lack of training of technicians involved in the project in the areas of site selection and 

lowland development to move faster and to develop larger areas. Moreover, there were dysfunctions in 

the organization of structures established in each country. Most of these shortcomings were tackled at 

the end of the 2012 season. Technicians’ capacity was strengthened and arrangements were made to 

start fairly quickly the 2013 campaign. 

During the year 2013, the target set for each country is the development of 50 hectares of lowlands. 

Benin has chosen to intervene in the Borgou (Parakou), Collines (Glazoué) of Zou (Zangnanado, 

Zogbodomè and Ouinhi) Departments. The results of site selection enabled to concentrate activities in 

the Borgou, Collines and Zou Departments in the communes of Parakou, Glazoué and Oinhi. 

Togo has maintained the regions where it intervened in 2012. These are the regions of the Plateaux 

prefecture (Agou, Kloto, Kpélé, Amou, Haho), of Central Togo (Blitta, Sotouboua) and of Kara (Bafilo, 

Kozah and Pagouda); i.e. three administrative regions out of the five of the country. Two NGOs were 

involved in the development work during the campaign, namely ETD and GRED. 

Development work is on-going in Benin but is completed in Togo. This document is a progress report 

because activities are still continuing and rice is not completely established everywhere. 

5.2 Preliminary results of SSD 

5.2.1 Benin 

Until the end of September, development works in Benin are carried out in seven (7) sites bringing 

together 122 persons including 49 women. The development activities are on-going. Work planned on 

the Ganhoumè and Aïzé sites had not yet started by the end of September.  Activities started on the 

Mozougodo site with the opening of drainage canals but there is nothing concrete yet on the field. It is a 

site with permanent flow supplied by an artesian well upstream. The Ganhoumè site, about ten 

hectares, cleared for the establishment of rice crops was finally sown with maize by the Ouinhi CeCPA 

officers without consultation with the persons in charge of the SMART project. 

In total 24 ha has been newly developed on top of the 21.6 ha of last year. In one site farmers decided 

not to continue, so that in total approximately 45 ha was under development at the end of the fourth 

administrative year of the project. However, due to the delay in rains and the consequent drought, 
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development activities had not started yet. The total area developed during the 2013 campaign is 

expected to increase significantly. 

Table 12: Inventory of sites developed in Benin (situation September 30, 2013) 

Department Commune Site Area N° of farmers 

Male female total 

BORGOU Parakou Wabékou-Gah 5 ha 13 11 4 

COLLINES Glazoué Atogbo 8 ha 15 14 29 

Somé 7 ha 12 5 17 

ZOU Ouinhi Hodja 0.25 ha 9 6 15 

Zoungo2 2 ha 14 6 20 

Mozougodo - - - - 

Ahicon 1.5 ha 10 7 17 

Total  23.75 ha 73 49 122 

 

5.2.2 Togo 

Unlike Benin, the SMART approach has covered three fifth (3/5) of the country and involved four 

hundred persons out of which more than half are women. There are more than twenty small 

demonstration sites. In terms of impact, the approach is now known by a larger number of farmers 

which is a positive result and it is expected that next season the approach will be adopted in many new 

sites. 

The results presented in the table below are also preliminary and some remarks are made: 

− Similarly to Benin, the delay in rains has caused a delay in development activities. Also here, the 

numbers are preliminary and the final balance can be made by mid-December.  

− During last year’s SSD trainings several field technicians of the NGO ETD participated and they 

have developed many sites in the central region. These sites have not been inventoried yet. 

− The NGO GRED has also participated in trainings and their sites are in total 5 ha. These are 

included in the table below. 

− There are examples of sites that were developed by farmers themselves without technical 

support from the project or NGOs. Also these sites have not yet been included. 

− Due to the topology, the inland valleys in Togo are smaller than in Benin. Consequently more 

sites have been developed.  
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Table 13: Inventory of sites developed in Togo (situation September 30, 2013) 

Region Prefecture Site Area N° of farmers 

Male female total 

PLATEAUX Haho 

(Intervention 

area of GRED) 

Haké 1.0 ha 16 16 32 

Tchékounicopé 2.8 ha 8 117 125 

Logokpé 1.0 ha 1 20 17 

Amou Kpètè 2.4 ha 10 3 13 

Agou Avétonou 0.6 ha 5 2 7 

Kloto Kpimè-Séva 1.0 ha 7 2 9 

Kpélé Bémé2 nouveau 0.7 ha 11 11 22 

CENTRAL Biltta Tchanganidè2 0.7 ha 5 5 10 

Sotouboua Yoma boua 2.0 ha 12 4 16 

Adjigbo few 2.3 ha 6 5 11 

Laoudè few 1.1 ha 9 2 11 

Kigbéla few 2.3 ha 5 8 13 

Kékéou1 few 1.6 ha 2 4 6 

Kékéou2 few 0.4 ha 1 - 1 

KARA Binah Kpli1 0.6 ha 8 6 14 

Kpli2 1.1 ha 13 10 23 

Kagnissi 0.3 ha 5 5 10 

Assoli Bouladè 0.8 ha 10 4 14 

Kozah Gnatre2 5.0 ha 7 3 10 

Bounon 0.3 ha 3 7 0 

Kamissi few 0.7 ha 6 6 12 

Alaba few 0.3 ha 3 1 4 

TOTAL   29 ha 153 241 380 

 

5.2.3 Climatic anomalies and impact on the project 

An exceptional drought has affected Benin and Togo during the agricultural season and this lasted 

several months (April to August) jeopardizing seriously the success of the agricultural campaign in 

general and the SMART project implementation in particular. For the first time, the so much feared 

climate change constitutes a sad reality for farmers. Drought had different impacts in both countries. 

In Benin, it was more severe, disrupted and even jeopardized the agricultural season. The rains really 

started tentatively around the second half of September and all regions were concerned. At the SMART 

project level, the National Coordination managed to reach the 50 hectares target. Sites are selected, 

cleared but they couldn’t be developed as there had not been rains. The rice cultivation really started 

during the month of September. However farmers are not discouraged. Activities are still carried out on 

the various sites and hopefully we will get close to the 50 hectares target. 

In Togo, drought was felt differently in the project three areas. In the Kara and Central regions, it was 

less severe and the crops in the lowlands were not much affected. In the Central region, water flows in 
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most lowlands and the rice crops are behaving well. In the Kara region, rice crops were affected by 

drought in the first months of crop establishment but currently it rains almost every day. 

In the Plateau Region drought was more severe but it was more pronounced in the East and West 

Region. Currently it rains on the whole country and we are waiting for the harvest period to assess the 

impact of drought on yields. 

  
Non-sown developed plots (Zoungo2- Bénin, 5/8/2013) Maize in Togo Central Region (21/8/2013) 

 

5.3 Analysis of the progress 

5.3.1 Benin 

Following the results of site selection and validation and with regards to the 2012 results, Benin focuses 

its efforts in three Departments namely Zou, Collines and Borgou. In Zou, Ouinhi Commune, six sites 

were retained. These are: Hodja, Aïzé, Gahoumè, Zoungo2, Mozougodo and Ahicon. In the Collines 

Department, activities are carried out on three sites out of which two are new and one is old. The new 

ones are Atomè and Somé and the old one is Kpakpaza. In the Borgou Department, Parakou commune, 

activities are carried out on one site only; that of Wabékou-Gah. 

Borgou Department: Wabékou- Gah site in Parakou: This site in a large lowland which extends on 

several hectares with a flat bottom which clay-loam soil is quickly flooded. It is exploited by about 

twenty-five persons out of which eleven are women. Development work started in the lowland but 

drought constrained farmers to use the edges that were sandier. To date the area developed can be 

estimated to be about 5 ha. 
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Site’s sandy edges Flat clay-loam bottom of the large lowland 

Collines Department 

Atogbo Site: This site has been developed for several years within various projects but the type of 

development work is ill adapted and when it rains water runs off and the rice crops suffer from drought. 

Soils are mostly sandy. The site is exploited by a quite well organized farmers’ group. The number of 

farmers is estimated to be about thirty persons out of whom fourteen were women. The Group 

chairmanship and Secretariat are held by women. The area covered is estimated to be about eight (8) 

hectares. Activities are carried out quite well and farmers have quickly taken ownership of the approach. 

The scarce rains recorded prevented the rice crops from suffering seriously from drought thanks to 

development work. 

  

Developed and leveled plots Rice plants at the beginning of August 
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Donors and National Coordinators visiting weeded and non-fertilized plots 

Somé site: It is an old site regularly ploughed by tractor which has seriously disrupted its topography. 

Soils are mostly clayey. The site is exploited by about twenty people out of whom five are women. Each 

farmer exploits a relatively large area (0.5 ha at least). The site has been ploughed before the beginning 

of the SMART project but the different performance of the rice crops sown in the part ploughed by 

tractor, and the other part ploughed and developed by the project is noticeable. The developed part is 

estimated to be about seven hectares (7 ha) but the site covers more than ten hectares. Here again, the 

scarce rains recorded in the region prevented the rice crops from suffering seriously from drought. 

  

Status of the site ploughed by tractor Site developed after tractor ploughing in the 

framework of the project 
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Rice on plot developed despite drought 

Zou Department 

Activities did not really start in this Department before the end of August. Six sites were retained to be 

developed and sown in rice. They are: Hodja, Aïzé, Ganhoumè, Zoungo2, Mozougodo and Ahicon. 

Activities did not start on the Aïzé site which is a vertisol. In Ganhoumè more than ten (10) hectares 

were cleared to be sown in rice and development work started on dried soil. Unfortunately, without 

prior consultation with the SMART project field agents, the Ouinhi CeCPA staff convinced farmers to 

grow maize following the persistent drought. In the Mozougodo site supplied in water by an artesian 

well, farmers are opening drainage canals before starting clearing activities. The Zoungo2 site 

downstream was cleared and partially developed but the lack of rains did not allow growing rice. The 

situation is similar on the Hodja Site. 

Activities have really started on the Ahicon Site. A great part of this site is developed. Water supply was 

provided during the dry season by farmers with the support of technicians and interns thanks to 

channeling the water from an artesian wall close to the site. However, water quantities reaching the site 

are quite low. 

One can estimate in this Department the area developed at the end of August to about two hectares. 

When rainfall started progressively in the second half of September the activities started again on most 

sites. Another four hectares site is being cleared to establish rice crops. The next months will be the 

opportunity to have an accurate update of the areas developed and sown in rice in this department. 

Yield assessment will also measure the impact of drought on the results obtained. 
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Water supply to site from an artesian well (site 

Ahicon) 

Donors and project officers make observations 

 

Nursery overgrowing transplanting stage and very affected by drought (Zoungo2) 

Preliminary conclusions 

This year’s drought has seriously affected Benin to the point that at the end of August, rice crops were 

not established on most sites. The Collines Department sites, Commune of Glazoué have suffered less 

because rice crops continue to resist on sites developed thanks to light rains that fall from time to time 

in the commune. 

We are hopeful because the season has just started progressively and without being discouraged the 

producers continue the activities on the sites namely in the Southern part with the support of 

technicians. The project officers have also allocated sufficient means to support farmers. 

5.3.2 Togo 

The Sawah project intervenes in three economic regions out of the five (5) in the country. These are the 

Plateaux, Central and Kara Regions. The number of sites covered or with advisory services amounts to 

twenty-two (22) distributed as follows: seven (7) in the Plateaux region, seven (7) in the Central region 

and eight (8) in the Kara Region. When taking into account the sixteen (16) sites developed by the NGO 

ETD in the Central region with the same approach and under the supervision of the regional coordinator 
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for development. We come up with a total of thirty-eight (38) sites out of which twenty-three (23) for 

the Central region only. These sites were concentrated in this region in the Blitta and Sotouboua 

prefectures. They are quite small (sometimes less than 0.5 ha), but the approach has reached a larger 

number of farmers. 

This report will present two (2) sites specific to each region. 

Plateaux region 

At the geomorphologic level the region is very distinct. The East is a less watered plain. The West is 

mountainous with more rains with great lowland potential. The drought that affected the whole country 

affected more the East than the West Region. 

East: Haho prefecture: Haké site: This site is quite flat with clayey and loamy soils. It gets flooded 

quickly. The area developed by the GRED NGO on this site with the ITRA/CRA/F advisory services is one 

(1) ha. It is exploited by thirty-two (32) persons out of which sixteen (16) are women and sixteen (16) are 

men. Let us note that the NGO intervenes in the framework of this project only in the East of the region 

and developed about five (5) hectares covering three sites. 

West: Kloto Prefecture: Kpimé site: This site is located at the feet of the Kloto Mountains a few hundred 

meters away from the Kpimè waterfall. The area developed covers one (1) hectare but the whole 

lowland extends on larger areas. The soils are sandy-clayey-loamy. It is exploited by nine (9) people 

among which two (2) women who carry out development work for the first time while the site has been 

under rice for years. This site is permanently supplied in water by two springs and offers great potential 

to grow several crops per year. The first season rice has just been transplanted but there is no concern 

regarding the campaign success. 

  
Farmers of the Haké site Developed Haké site 
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Developed Haké site 

 

Central Region 

According to Agricultural Statistics Services, it is the greatest rice producing region in Togo. Lowlands are 

very large areas (several hectares) and are often intensively exploited. Their soils are mostly sandy-

loamy in surface. Compact layers are moderately deep which confers to the region’s lowlands an 

excellent hydrodynamic regime. The region was less affected by drought and currently, water flows in all 

sites. The region’s farmers as those of most countries do not get adequate advisory services in the area 

of rice production. The NGO ETD installed there two (2) Service and Farmer Organizing Enterprises 

(ESOP), one in Blitta and another one in Sotouboua. These structures support rice farmers by advancing 

seeds and sometimes fertilizers but their actions are insignificant with regard to the region potential and 

needs. 

This year, the SMART project intervened on seven (7) sites and the NGO on sixteen (16) sites totalling 

about twenty-two (22) hectares exploited by about one hundred persons out of which about forty are 

women. The characteristic of the most represented tribe in lowland exploitation (Kabye) is the individual 

development of plots. For personal reasons, farmers do not work in teams and do not accept visits or 

people crossing their fields. This behaviour prevents the exploitation of large lowland areas. Most 

lowlands are exploited by one or two persons. The fields are rarely bracketed in the same lowland. ESOP 

and ITRA have succeeded with a lot of difficulties to gather in some sites about ten people to develop 

some sites. 

Blitta Prefecture, Tchanganidè2 site: The Tchanganidè2 site is located at the West of the National N°1 

opposite the Tchanganidè1 site developed in 2012. The exploited area covers 0.7 ha and there are ten 

(10) farmers working there among which five (5) are women and five (5) are men. Rice crops have just 

been established. The lowland is large enough. The soils are mostly sandy in the surface layers. The 

hydrodynamic regime is excellent. Ground waters are semi-permanent. Water flows on the whole site. 

The farmers’ organization is not quite operational. One of the farmers was trained by the Songhaï 

project in Benin. 
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Sotouboua Prefecture, Yoma Boua Site: It is one of the largest lowland (more than fifteen hectares) but 

exploited individually. The project mobilized sixteen (16) persons to exploit two hectares out of which 

four (4) are women. The two hectares are ploughed and sown. This year results will convince other 

producers to develop their fields because the approach, despite both region ESOPs presence, is not 

known by many producers who wait to see the results before engaging in it. 

  
Development work on the Tchanganidè2 site Rice sowing on the Yoma Boua site 

 

Kara region 

This region is very diverse at all level (geomorphologic, soils, population density, etc.) In the West, the 

landscape is less mountainous and soils are very sandy. Population density is relatively low. Lowlands 

are relatively larger and impoverished because they are developed on acid rocks. Without fertilizer, it is 

not possible to expect anything in terms of yields. Many lowlands have been abandoned by farmers due 

to their poor soil and weed infestation. The Eastern part of the region is very mountainous with 

relatively rich basic soils but with gravels, giving to the soil low water retention capacity. Lowland areas 

are small. Population density is very high and it is common to see several persons exploiting side by side 

the same small lowland. 

The region was affected by drought at the beginning of the campaign, but currently the rainy season is 

fully installed and the crops do not suffer from lack of water anymore. 

In this region, eight (8) sites diversely distributed were developed (3 in the East, 4 in the West and 1 in 

the South) for a total area of about nine (9) hectares involving in total about one hundred persons out of 

which about forty are women. Developed lowlands cover the Kozah, Binah and Assoli prefecture. 

West Kozah Prefecture, Kamissi few site: In fact, this site is located on a slope where white soils are 

developed on very shallow rocks. Surface layers let appear some gravels on the surface. The developed 

area covers 0.7 hectares. The twelve (12) farmers out of which six (6) are women and six (6) are men are 

quite well organized and determined. The Atchangbadè site development work in 2012 which is in the 

nearby motivated these farmers to also commit to develop their site which is far from being retained at 
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the biophysical level. It should be kept in mind that in fact one site biophysical characteristics do not 

determine its selection. The organization and mobilization of farmers are essential factors. 

East: Binah Prefecture, Kagnissi site: It is a small site which is part of a set of about 10 hectares of 

lowlands with many landowners. The lack of knowledge of the development work and the uncertainty of 

expected results did not convince many landowners to give up their plots for the experimental 

approach. To these hesitations, we should add the delays by ITRA in allocating the funds to implement 

the project. 

Finally, 0.3 hectares only were developed by ten (10) persons out of which five (5) are women and five 

(5) are men. The infrastructures are well built and rice has just been transplanted. We are hopeful that 

results obtained during this campaign will incite many farmers to commit to develop their lowlands in 

2014. 

  
West of Kara – Kamissi site with white Sandy soil East of the Kara region – Kagnissi site – reddish soil 

 

Preliminary conclusions 

The 2013 drought that occurred during the rainy season affected the whole country. It jeopardized 

seriously the agricultural campaign. However it was less severe in Togo than in Benin. Lowland 

developed areas could be greater if the means were put in time at disposal of technicians in charge of 

the project implementation. The rainy season is now quite well installed; we believe that the yields will 

be equal to the efforts made by farmers. Besides, we hope that lessons learned during this campaign will 

enable us to move faster and cover larger areas in 2014. 

5.4 Impact of trainings on the project development 

In 2012, the project activities started by phase and substantial results were obtained. Analyses have 

shown shortcomings in terms of site selection and lowland development. Most work was carried out by 

the National Project Coordination and beneficiary farmers. The same observation was made in both 

countries. The technicians’ intervention was highly appreciated in the Ouinhi Commune (Zou 

department) in Benin. We can conclude that to evolve faster and reach the targets set, it is essential to 

strengthen the capacity of the various project stakeholders in Benin and in Togo. 
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Capacity building has brought together about thirty technicians from both countries and covered site 

selection and simple participatory lowlands development that can be easily reproduced. 

The impact of these trainings was very noticeable on the field. Among the selected sites, very few were 

rejected. Development schemes were well produced and development work was in general achieved in 

line with instructions given during the training. Despite the drought that significantly affected both 

countries during the 2013 agricultural campaign, each country has already reached at least twenty-five 

(25) hectares. The campaign is on-going because the rains started in both countries even if they were 

late. 

On some lowlands, farmers involved in 2012 and who master the approach have supported new farmers 

in developing their sites. 

It is useful to highlight that the ease of reproducibility of the approach and its interest for beneficiaries 

have enabled some farmers to reproduce it themselves without the technicians’ support. 

The perspective to always move forward faster and for farmers to support themselves, trainings on 

development work were planned during that campaign for producers speaking French with the principle 

of about twenty people per country. Another training is also planned for a sustainable management of 

power tillers even after the project ends. 

5.5 Preliminary General Conclusion 

This report only gives an update of the activities carried out from January to September 2013. The 

exceptional drought that affected both countries has significantly slowed work progress on the field. 

In Togo, development work is almost over and rice crops were established on all sites. Developed areas 

could be larger if the means were put quite early at the farmers’ disposal. We have no choice but to 

note that the progress was more significant in 2013 than in 2012. Another aspect that is attributable to 

Togo is the high number of sites (more than thirty). The approach therefore reached a higher number of 

farmers. 

In Benin, drought was more severe and the rains did really start again in the second half of September. 

Clearing and development work are still on-going on sites in the Southern part of the country. (Zou 

Department). Elsewhere, in the Collines Departments (Glazoué) and Borgou Department (Parakou) rice 

was installed since early August but was affected by drought. This country reached 50% of the 50 

hectares target but this rate may evolve quite fast with the return of the rains. 

In general, in both countries, progress was significant at all levels and we are waiting until the end of the 

campaign to assess the yields obtained and their impact on the farmers’ income. 
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6 Training and capacity building 

6.1 Introduction 

The SMART-IV project aims at building capacity on the participatory development approach both with 

field technicians that guide farmers and with the farmer themselves. To support the capacity building 

the project is currently developing an instruction video that is accompanied by a training manual. The 

progress in training of farmer and field technicians and the development of the training set is outlined 

below. 

6.2 Capacity building of field technicians 

6.2.1 Trainings organized in year 4 (2012-13) 

Two types of training were provided to field technicians during 2012-13: 

1. SSD site selection and validation. 

2. Participatory development of SSD sites. 

In total 36 field technicians from five different organizations were trained in the SSD approach. The 

organizations include: ICAT, ITRA, CBF (government extension services) and ETD and GRED 

(development NGO’s). 

The trainings on site selection and validation took place in 2012 (October in Togo, December in Benin). 

Each training lasted five days and concerned 1 day of theory, 3 days of field visits and exercises and 1 

day reflection of the obtained results. The trainings on participatory development of SSD sites were 

organized in a similar way and took place in January (Togo) and May (Benin). The table below provides 

an overview of the trainings that were organized in Benin and Togo. 

Table 14: SSD trainings organized during year 4 (2012-13). 

Training Location Dates No of participants 

1. Site selection and validation Kara, Togo 15-19 Oct, 2012 24 (ICAT, ITRA, ETD, GRED) 

Ketou, Benin 17-21 Dec, 2012 10 (CeCPA, CBF) 

2. Participatory development  Kara, Togo 27-31 Jan, 2013 26 (ICAT, ITRA, ETD, GRED) 

Ketou, Benin 6-10 May, 2013 10 (CeCPA, CBF) 

 

Contents of training 1. Site selection and validation: 

1. General information on inland valleys 

− Definition of inland valleys 

− Geomorphology and topology 

− Soils 

− Hydrodynamic behaviour 
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2. Socio-economic interests and issues in inland valleys 

− Functions of the inland valleys (regulation of floods, sociocultural importance) 

− Economic use (agriculture, other users) 

− Requirements and risks of use and intensification 

3. Selection of suitable sites for SSD 

− Why selecting a site? 

− Skills required for selecting a site 

− Methodology for site selection (expletory phase, identification, classification) 

− Analysis of field data 

Contents of training 2. Participatory development of SSD sites: 

1. SSD approach (goals and methodology) 

2. Field work principles for designing of a SSD system (questions to farmers, data to collect) 

3. Working out a design 

4. Implementing the schedule with the farmers 

  
Data collection in the field System design based on collected results 

  
Validation in the field Improvement of design 



Training and capacity building 

47 

6.2.2 Planned trainings 2013 

The table below provides the trainings that are scheduled for January – April 2014. 

From Togo, an official request was made to AfricaRice to build capacity of its technical staff in the 

framework of the Support to Agricultural Development Project of Togo (PADAT). PADAT aims at 

expanding rice areas in inland valleys and they have requested four trainings, 2 on site selection and 

evaluation and 2 on participatory development. The project works closely with national NGOs for its 

implementation and field technicians from NGOs as well from national extension agencies will 

participate. 

New trainings will be organized in Togo and Benin on the sustainable introduction of powertillers and 

other tools (3 day) and on the maintenance of a SSD site (2 days).  

Finally, leading farmers will be trained in SSD with the aim that they can support other farmers in the 

development of an inland valley. 

Table 15: planned trainings for year 5 (2013-14) 

Training Location Dates Target organization  

1. Site selection and evaluation (5 days)* tbd, south Togo tbd ICAT, NGOs 

tbd, north Togo tbd ICAT, NGOs 

2. Participatory development (5 days)* tbd, south Togo tbd ICAT, NGOs 

tbd, north Togo tbd ICAT, NGOs 

3. Site maintenance and introduction of powertillers Benin tbd CBF, CEcPA 

Togo tbd ITRA, ICAT, NGOs 

4. Training for farmer-to-farmer development Benin tbd leading farmers 

Togo tbd leading farmers 

* Trainings will be given on request of the PADAT project. Trainings will be cost neutral for the SMART-IV 

project. 

6.3 SSD Training of farmers 

The “on-the-job” training took place at the SSD sites during the implementation phase. It included all the 

steps of the approach, including the development of the system layout, the reasons for the placing the 

sticks, the meaning of the colours, the design of the types of infrastructures and fields and their size, the 

ploughing and levelling of the rice fields. The producers were regularly supervised by the regional 

coordinator and the national partners and technicians through all the phases until they master the 

proper SSD and farming techniques. Many farmers master the approach up to date and can carry out 

land planning on their own after the step of placing sticks. 

In total 502 farmers have participated in SSD in Togo and Benin. This is, however, a preliminary figure 

and the total might increase. 
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6.4 Preparation of a technical training manual 

6.4.1 Production of a technical manual on the approach 

In order to ensure that technicians from development bodies, extension services and NGOs take quickly 

ownership of the approach, they have to be provided with technical backstopping. AfricaRice intends to 

produce a field manual for field technicians to that effect and to disseminate it at a large scale. The 

manual will be based on the current experiences in SSD and on the trainings provided. The manual will 

be prepared in French and English. 

6.4.2 Production of an instruction and discussion video 

In order to make this approach, its interest for farmers and the results it generates known, AfricaRice 

has committed since the beginning of the 2013 campaign to produce a video for farmers. Stakeholders 

and beneficiaries of this work which is executed in Benin and more precisely on the Ahicon site in the 

Ouinhi commune (Zou Department), are those in charge of the approach implementation. 

This video does not seek to oppose or to criticize the various existing approaches because they have 

each their interest. 

After all, it aims at highlighting the approach simplicity, the ease of its reproduction by farmers and the 

benefits they can get in terms of rice yields at the end of the campaign. 

The work is quite advanced on the field. It is however a bit slowed down by drought which affects the 

whole of Benin and which delays development work and rice crops establishment. The return of the 

rains will enable us to pursue and complete quite rapidly this video which will be disseminated at a large 

scale. 

  
The producing team discusses with the project 

technician 

The team and the beneficiaries visit the site to be 

developed 

6.5 Perspectives 

ONGs who focus on rice production and marketing, have adopted our approach, especially in Togo. This 

is the case of the GRED and ETD in the Plateaux region and RAFIA in the Savanna region. Elsewhere, its 
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non-adoption is more correlated to the lack of knowledge about it. SMART-IV will work more on the 

visibility of the project and the approach in year 5 of the project.  

Interventions carried out in the field, in other words, in sites already developed have given more 

tangible results to the point that important development projects funded by important donors such as 

the World Bank, the International Fund for Agricultural Development, the African Development Bank, 

and The West African Development Bank) have shown interest in the approach. It is then expected to 

expand quite quickly in the coming years with the use of capacity building and the use of the training 

manual and video. 

Donors and NGOs’ clear interest are encouraging signs which reassure the project managers that they 

are on the right track and that the approach has a future. 

For the current year, the drought that affected both countries hosting the project have significantly 

slowed the work progress on the field but one can be hopeful regarding reaching or getting close to the 

objectives as the rains have resumed again in both countries. 

Farmers’ training activities planned for the 2014 campaign will guarantee the approach sustainability 

and its rapid dissemination in a farming environment. 
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7 Project management 

7.1 Coordination 

Major project coordination activities included: 

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

institutes; 

− Preparation of SSD development planning for 2
nd

 half of the project; 

− Preparation of work plan and budget for project year 4 (2012-13); 

− Preparing annual research contracts with project partners CBF, ITRA and IWMI; 

− Administration for MSc and PhD students; 

− Budget control;  

− Organization of the SMART-IV monitoring workshop in August 2013, and 

− Maintaining website smartiv.wordpress.com. A total of 5 blog posts have been made and the 

site has been visited over 6000 times.  

7.2 Project staff 

The table below depicts the senior staff contributing to the project. 

Table 16: Senior positions within the SMART-IV project. 

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

Regional coordinator Dr Zwart             

National coordinator Benin Mr Gbaguidi             

National coordinator Togo Dr Alimi             

PDF Agronomy Dr Tanaka                         

Researcher Water management  Dr Masiyandima                         

PDF Economy & impact Dr Arouna                         

Remote sensing & GIS specialist Dr Zwart                         

Development specialist Dr Worou                         
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7.3 Internships and thesis research 

The table below provides an overview of students who have been involved or who are involved through 

a traineeship or a M.Sc. research within the SMART-IV project during year 4 (2012-2013). The students 

are collaborating with the researchers involved in the project and they implement parts of the research 

supervised by AfricaRice researchers. 

 

Table 17: Students having performed within the SMART-IV project. 

Name Institution Level Nationality Title of thesis (topics) Status 

André 

Kindjinou 

University of 

Abomey-Calavi, 

Benin 

M.Sc. Benin Mapping of inland valleys and 

agricultural intensity using remote 

sensing and secondary data 

Defended 

January 

2013 

Bjorn Nikolaus University of 

Kiel, Germany 

M.Sc. Germany Rice production in Africa - Simulation 

of rice production and water 

productivity using AquaCrop 

in an inland valley in Central Benin 

Defended 

July 2013 

Akpa Auxence 

Aristide 

Université 

Africaine de 

technologie et 

de Management 

M.Sc. Benin Impact assessment of SSD in Benin On-going 

Adonkor 

Komlavi 

Université de 

Lomé 

M.Sc. Togo Impact assessment of SSD in Togo On-going 

Thomas 

Jütten 

University of 

Bonn 

M.Sc. Germany Mapping the potential for 

development in inland valleys 

On-going 

Mokhtar 

Dembélé 

2iE M.Sc. Burkina 

Faso 

Participatory design of irrigation 

systems 

To start 

 

 

 

 



Annex 1: List of participants in SSD trainings in Togo and Benin 
 

TOGO 
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Annex 2: Oral and poster presentation at Africa Rice Congress 2013 in 

Yaoundé 
From October 21 to 24, 2013 the Africa Rice Congress was held in Yaounde, Cameroon. Dr Sander Zwarrt 

was invited to present the results of the SMART-IV project and in specific the particiaptory development 

approach that is being developed and tested. The presentation was attended by over 100 participants of 

the congress. Dr Mutsa Masyiyandima presented a poster on the assessment of available water 

resources entitled: “Assessing water resources potential for increasing rice production in the Ouémé 

River basin, Benin”. 
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