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The Africa Rice Center (AfricaRice) is a leading pan African research or8anization working to contribute

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

activities- AfricaRire is member ofthe consortium of 15 international agricultural research centers

known as the CGIAR. lt is also an autonomous intergovernmental research association ofafrican

member countries-

Africa Rice center (AlricaRicel

lnland Valley consortium (lvc)

カ

躾―  ―

The lVC, which exists since 1993, became a 
-* :*

platform of research and development

between 12 countries in West Africa (Benin,

Burkina Faso, Cameroon, C6te d'lvoire, Gambia,6hana, Guinea, Mali, Nigeria, sierra Leone, senegal and

Togo). Members participate through National Coordination Units that generally in€lude a wide array of
resear€h and development partners and, in some cases, also NGO'5 and community-based organizations.

The goalof the IVC is to improve the livelihood ofthe rural poor while contributing to the development

of com petitive values chainsfor rice based systems allowing a better use ofthe inland valleys potential

in sub-saharan Africa through concerted management ofthe resources, respedful ofthe envjronment

and social equity.

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

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

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

The IVC is evolvinBtowards a Community of Practice on inland valley development in sub Saharan Afri.a

This lnland Valley community of Practice willstill be known underthe same acronym: lvc. work is

currently undergoingto develop a website portalwhich is intended for professionals working on inland

valley development and research.

The Centerwas created in 1971by 11

African countries. Today (october 2012)its

membership comprises 24 countries,

covering West, Central, East and North

African regions, namely, Benin, Burkina Faso,

Cameroon, Central African Republic, Chad,

C6te d'lvoire, Democratic Republic of Congo,

Egypt, Gabon, the Gambia, Ghana, Guinea,

Guinea Bissau, Liberia, Madagascar, Mali,

Mauritania, Niger, Nigeria, Republic of
Congo, Senegal, sierra Leone, Togo and

Uganda.



1 lntroduction
lnland valley systems in sub Saharan Afri€a are believed to have a high potentialfor agricultural

production increase through intensifi€ation. However, current rice productivity in inland valleys is often

low because ofvaraous human and naturalconstraints such as poor watercontrol, weed invasion,low

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

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

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

levels in rice produclion globally.

The SMART-IV project, supported bylapan's Ministry ofAgriculture, Forestry and Fisheries {MAFF),

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

overallgoalofthe SMART IV Project is to improve the livelihood ofthe rural poor by reducing imports of
rice through augmenting the production ofthe inland valleys in SSA. The SMART IV Project aims to
explore the potential ofthe sawah sysiem to increase rice productivity in inland valleys, while improving

farmer access to markets and rice technologies in 5SA.

Sawah systems entailgood 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

offarmers 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 forSSD. Sawah systems will be developed in a total of 10 regions in Togo and Benin.

This technical report presents the results ofthe third year of the project (October 2011- September

2012). The report contains contributions from Aminou Arouna, Worou Soklou, Shin Abe, Felix Gbaguidi

and Assimiou Adou RahimAlimi, and was compiled by SanderZwart.

First, the resultsfrom the assessm ent for the potentialfor Sawah System Development (SSDI at regional

s€ale will be described. Thereafter, research resultsforfield plot analysis and farme/s options for rice
productivity enhancementthrough soiland water management in SSD are provided. Thirdly, research

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

access willbe described. Fourthly, the implementation of SSD demonstration in satellite villages and the
integration ofSSD in the nationalextension systemsthrough capacity building willbe outlined. Finally,

chapters on capacity building and project management are provided.



2 Regional characterization and assessment of the potential for SSD

2.1 Mapping the potential for development for SSD

2.1.1 Introduction
lnland valleys have always been considered as having a high potential for agricultural development. a
largely unexploited land resource of 200 million ha of inland valleys has been identified in sub-Saharan

Africa (Andriesse, 1986). lnland valley bottoms have considerable potentialfor sustainable land use

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

1993). lt is, however, known that, regardless of their recognized potential, so far only 10-20% oftotal
area ofthe inland valleys has been cuhivated, wilh associated low crop and economic productivitY due

to low input of resources and poor controlofwater, weeds and soilfertility.

The goal ofthe remote sensing and GIS modelling is to develop a spatial model that can be used to

locate inland valleysystems and their potentialfor development of rice-based systems. The target users

are nationalgovernment servi€es involved in plannjng of agricu ltura I developm ent, NGOs, donors and

scientists. During the 2011-12 the research activities focused on mapping ofinland valleys systems using

remote sensing data (see 2.1.2). Duringyear4 and 5, a methodology willbe developed, implemented

and validated to map the potentialfor development for rice-based systems (s€e 2.1.3 forthe outline of

the methodologyto be developed).2.1.4 and 2.1.5 summarize malor achievements in year 3 and

prospects in year4 in this topiq respectively.

The information above dates backfrom morethan twenty years ago. Geo-information science has

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

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

development of new methodologies to map the area ofinland valleys and importantly thear potentialfor

development of such areas,

2,1,2 Mapping inland valleys in Togo and Benin using remote sensing
ln the previous year a literature studywas performed to assessthe different methodologies for mapping

inland valleys in West Africa. Major conclusions were that the availability of imagery is low and that
prevailing cloudy conditions in Togo and Benin will limit the implementation of an exisiting methodology

using satellite images from optical remote sensing, Therefore a new approach was developed based on a

digital elevation model(DEM), i.e. an output ofsatellite remote sensing.

A DEM is a digital representation ofthe topology ofan area. For "pixels", the lowest level ofdata

acquisition in remote sensing, the elevation is determined. Three different DEM produds are available

that can be employed for assessment ofinland valleys (see table below). All products have (near)global

Loverage and can be downloaded free of costs.



T.ble 1. Available standard DigitalElevatior Models.

TVpe source

lxlkilometer elobal United Staies GeolOgical Survey
http://eros.us8s.sov/*/Find Data/
Produds and DatdrAvailable/gtopo3o_info
United States Geologica I Survey

NASAand Minislryof Economy, Trade, and
rndusrry (METD ofJapan
asterweb.jpl.nasa.Eov/8dem.asp

iree

do、 .′nload

Shuttle Radar

Topographv Mission

(SRTM)
Advanced Spaceborne

ThermaI Emission a

Re■ ection Radio:■〕Oter

iASTER)

90x90 rneter    81ob81

30x30 meter global

The ASTER dataset has recently become available at 30 meter resolution as the result of ajojnt project

of NASA and theJapanese SpaceAgency. Due to the scale of inland valleysystems, which usually have a

width ofno more than 30 meter in the context of Benin and Togo, the ASTER data setwas used.

II!! the DEM was used to delineate stream flows using runoff accumulation as a standard ArcGlS

module. This module calculates runoff patterns by allocating the runoff to the lowest surrounding pixel.

(see Figure 1). lnthis example it is shown that the central pixel is the lowest areaforthe upper3 pixels

and runoff willflow to this pixel. On the other hand the sum ofthese 4 pixels flows to the lower-left
pixel. All runoffwill accumulate in this pixel.This methodology was applied on nationalscales for Benin

and Togo to assessthe location ofstreams and rivers (see Figure 3A).

← 30■〕_)

|

30m
|

↓

Figure 1. Hypothetical €xample of a dlgltalelevation model ol3 by a pixelt of 30 meter resolution thatshows theflow
dlrecdon from a spe.in. pixel to the lowest surrounding pixel. Ronotfa.cumulatlon is.alculated,

Secondlv, an algorithm was developed and tested to determine the locatjon ofthe inland valley bottoms.

The inland vaiiey bottoms are obviously located in the vicinity ofthe streams. for each location ofthe
stream, the elevation was determined.Thereafter, the nearby piiels with the same elevation were

located.This is visualized in Figure 2 where a cross-sedion ofan inland valley is shown. Pixels, projected

2-dimensionally, showthe eievation for each 30 meter. ln this example the stream is located at an

GTOP030



altitude of 20 meters above sea level. The surrounding pixels of 20 meter or 21 meter (+1m) are selected

as being the inland valley bottom. This algorithm was applied at national scale (see Figure 3B).

stream

Model

Selected inland valley bottom

Figure 2. Schematluatlon ofthe relection pro.edure ol pix€lsthat have the same elevation or +lm asthe asth€ srream to
a5se5s the inl.nd €lley bottom.

fhilllu the methodology has been validated in Benan using accurately digitized inland valleys obtained

from the IMPETUS projectl. lnland valleys developed for agriculture as well as inland valleys with natural

vegetation were mapped by walking along the fringes ofthe inland valleywith a GPS. Validation in Togo

was conducted using a similar approach, but since no existing data sets are available, data were

collected within theframework ofthe SMART-|V projed. Atotalof45 inland valleys were digitized. An

example ofthe validation with data from the IMPETUS project is depicted in see Figure 3C. Finally, the

results ofthe mapping methodology are also superimposed in GoogleEarth and validated visually {see

Figure 4).

"‖
■

A)

'The IMPETUS project was a German funded project (2000-2009)focusing on climate and hydrology in Eenin and

Morocco. More information is ava ilable from: www.!mpetus. uni-koeln.de/en/oroiect/
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Flgure 3.Derived“ ream ilow Ftttern from a DEM(A),Derivedin18nd valey botomsin red{3)and the va[idation with

digi■
`ed in!and valleys●

epicted in blue(C,.An area in tentral Benin l,,hownin this examp[e.

Figure 4, S.reenshot ftom coodeEenh with the digiti,ed inland vall€ys superimposed, This methodology is us€d for
ve rafi.atio n of ma ppi n8 results,



2.1.3 Mapping the potential for development using the Random Forest methodology
Random Forest is an ensemble lea rning tech nique that builds multiple trees based on random

bootstrapped samples ofthe trainang data'z. Random Forest method is used to chamcterize existing

paddy rice areas and identify areas suitable for paddy rice production in Laos3. Random forest has been

shown to give good acruracy without over-fitting and it is relatively robust to outliers and noiseras.

Random Forest is consid€red for classification ofmultisource geographic data.Ihis method has been

proven to improve classification a ccu racy considera bly3, Random Forest presents a comprehensive

methodology to assess and analyse classification uncertainty based on the local probabilities ofclass

membership5. After implementing their siudy, these last authors proved that uncertainty assessment

with Random Forest provides valuable information on the performance of land cove r classification

models, both in space and time.

Digital elevation data from the Aster satellite with a spatial resolution of30 m will be used to derive

topogra phic va ria bles such as slope and flow accumulation. Rainfall, poverty, and demographic variables

fillbe resampled to 30 m to match the spadal resolution ofthe Aster DEM.

The importance ofeach variable will be calculated bytakingthe difference between the prediction

accuracywith and without permuting the variable and then averagingthis difference over alltrees and

normalizing bythe standard error. The variables will be ranked basing on this importance measure, with

the variables having the highest decrease in accuracy resulting from the permutation as the most

important predictor. Variables that will havethe lowest ranking (i.e., least impodant predictor)will be

subsequently removed from the predictorset and the random forestwill be re-trained':.

Variable predictors of rice cultivation suitability are grouped in 5 categories and are outlined below:

1. lopographical
Unit

Elevation -.oeff ic!ent o, variation

Flow a.cumu lation -5 sfocalmean
5lope
slope-3.3fo.almean

A5TER"

ASTER

ASTER

ASTER

ASTER

ASTER

'zBreiman, L.2OO1. Random Eorests. Machine Learning45:5 32

'taborte e. e., A a. Maunahan, and R. l. Hijmans. 2012. Opportunities for expandinB paddy ice production in
L:os:predictive modeling using Random Forest. ,ou rnal of Land use Science 7121-33.
acislason, P. O., l. a. Benedihsson, and J. R. Sveinsson. 2005. Random Forests for Land Cover Classification.
Pattern Recognition Letters 27:294-300.
5 

Prasad, A. M., L. R.lverson, and A. Liaw- 2006. N ewer Classification and Regression Tree Tech niques: Bagging and

RandomForestsforEcolo8ical Prediction. Ecosysi€ms91181 199.
6 

Loosvelt, 1., J. Peters, H- Skriver, H- Lievers, r. M. B. Van Coillie, B. Oe Baets, and N. E- C. verhoest.2012. Random

Forests as a tool for estimatin8 uncertainty at pixellevel in sAR ima8e classification. lnternational journal of
applied eadh obsewation and geoinformation 19:173-184.
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2. climatic
n Unit

Ⅵ′o「10CII

Wor10CIm
Rainfall oI the wettest quarler

3. accessibility
Unlt

Distance to ne?rest riuer or stream
Distance to nearest major road
Distance to nearest minor road
Distan.e to ncarest town
Distance to near€st urban arealcity

Klometets HeakhMapper'
Kilometers HealthMapper
Klometers HealthMapper
Kilometers HealthMapper
Klometers HealthMapper
Kllometers HealthMapperDistanceto nearestvill

4. demographicaland relatedto poverty {at INSAE in Benin
Unit

Population density
change in population density
Proponi'jn ot rural population

%
%
%

GPV′V3

wげ
′`′B

5. other data sets
lon Unit

Land cover (polyson)
cur.ent and propos€d protected areas (polyson) wDPAc
Urban areas(polyson) HedlthMapper
Large wat€r bodies {polyton) SWBph
aAster 

DEM, URL: htrp://srtm.csi-ors
6worldclim 

version 1.4. Hijmans, Cameron, Parra,Jones, andlarvis (2005). URL:Lェ Q:∠∠世世世,世Q[[」 [」Ll.Q[g∠
'Health Mapper version 4.1, World Health Organization (WHO). Distances wer€calculated usingthe path distance

dGridded 
Population oftheworld version 3, Centerfor lntemational Earth Science lnformarion Network (CrEStN).

hbbcoverversion 2.2, ESA/ESA G lobcover Prcject,led by MEDIAs France/POSTEL
U RL: htto://ionial.esrin-esa.int/.
sworld Database on Protected Areas, Version 2007,World Conseruation Union and UNEP,World Conservation
Monitoring Centr€, URL: htto://elcf .umiacs.umd-edu/data/wdoa/.
fsRrM water Body Data. URL: http://\,!ww2.iol.nasa.Eov/srrm/.

The methoilology will first be applied in Benin in the Mono Couffo area for which a large geo data base

is available. This source, obtained though the RAP-IV project atAfricaRice, willbe used for validation of
the methodology.

Maior achievements remote sensing year 3 (2011-12)
Geo data base of50 digitized inland valleys established using extensive field work;

Methodologyfor automated mapping ofinland valleys developed and validated;

Validated maps ofinland valleys inTogo and Benin are available.

2.1.4

8
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2.a.s Prospects remote sensing foryear4 (2012-13)

sci€ntific publication on automated mapping of inland valleys submitted;

Geo data base established with spatial information relevant forthe potentia I fo r d evelo pment;

Random forest m ethodology tested and validated for selected regions in Ben;n.

2.2 lmpact on the natural resources and national food security

2,2.1 Introduction
The lnternational water Management lnstitute is tasked to u n dertake the following work packages

within the framework ofthis project. These are:

. Modelling basin levelimpacts of up-scalingSawah technology (Work package 1)

. MappinC the suitability ofinland valley systemsfor lowland rice production (Work package 2)

. Modelling national levelscenarios ofwater and food supply and demand in Togo with emphasis

on the rice sector (Work package 3), and

. Modelling national level scenarios ofwater and food supply and demand an Benin with emphasis

on the rice sedor (work package 3)

During the reporting period aspects of these work packages have been addressed, except Work package

2, which was derailed due to departure of lWMl project team member with expertise in RS/GlS.

2.2.2 Achievements 2011-12 (WP1)
Relevant physical (elevation,land cover, soils), weather (rainfall, airtemperature, solar radiation, wind

speed and relative humidity), hydrological {stream flow, sediment and nutrient delivery), and non-point

and point source pollution data have been gathered fortwowater basins in Benin (oueme)and Togo

(zio)respectively. These data are relevantfor runningthe Soiland Water Assessment (SWAT)model.

The objective ofthe SWAT Model is to predict the effect of management decisions on water, sediment,

nutrient and pesticideyields with reasonable accuracy on large/ un'gaged river basins.The SWAT model

inputs for oueme (Benin) (figure 5).

Dieital Elevation Model (DEM) wat€rshed Delineation 5ub-basin seneration
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zio basin (Togo)SwaT model input is depicted in Figure 5.
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Figur€ 6. Zio barin SWAT modelinputt.

In addition preliminarywater balance components were computed forthetwo river basins using the
SWATmodel (Figure 7). The Water Evaluation and PlanningTool (WEAP) is being used to deduce

allocations ofthe water resouraes in the landscape. The water balance components (Figure 7) reveal

that evapotranspiration plays a big role in the basin. Based on field observations and modelled results,

the contribution ofgroundwater in this basin is quate significant. For example, with the exception of
1985, 1988 and 1990, model results revealed that groundwater discharge was consistently higherthan
surface water discharge overa period of32 years forthe Zio riverbasin. This reveals the need for
optimization and judicious management ofthe excesswater resources in the basin which ifnot well
managed results in low water productivity values. The SWAT modeloutputs willbe linked to the WEAP

model for allocations and scenarios analysjs.
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FigureT,Water balan.e components fortheZio riv€rbasin inTogo,

Moreover, National levelfood consumption data required for running the PODIUMStM model have been
pa rtia lly gathered during the reporting period. These efforts will be intensified during the nextyear.

2.2.3 Planned Actil,ities 2012'13
The specific activities planned for the period under Work package 1 (Modelling basin level irnpacts of
up scaling Sawah technology) are:

The planned a€tivities for the reporting period under Work package 3 (Modelling water and food future
of Benin and Togo) were mainly estimating national food consumption levels, which entails gathering
information on urban and rural population (and its groMh rates), daily calorie supply and percentage of
contributions from different dietary sources, per capita food consumption differentiated bytypet and
feed conversion ratios.
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3.1 Introduction
The sections below provide this yea/s achievements on research on soiland water management forSSD

The results ofthis workwillsupport development activities and impact assessment.

3 Rice productivity enhancement through soil and water management
in SSD

1. Wetland soilfertility map;

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

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

and iron toxicityj

These outputtargets are not restricted tothe discipline of soilfertility and agronomy but includesome

links to other dis€iplines such as water management and hydrology.

Output toryet 7: Wetland soil lertillty mop

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

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

to cover a wide area ofwetland regions in Eenin and Togo. A preliminary soilsurveywas conducted to

assess geographi.al distrjbution ofsoilfertility parameters overthe countryof Benin. Soilsamples were

collected from 25 different locations of lowlands (either inland valleys or floodplains) in Benin (See the

map andtable belowfor the locations ofsampling).

、ヽ_

3.2 Agronomy and soil fertility research
The agronomy and soil research is responsible forthree outputtargets:
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l0No. LoGtion Name Commune Name

1 Dev-o Lokkosa

2 Zado1aAb. zadqabe
3 lGroboroo! PaEkou

4 orokoto Glazoue

5 Zougo Unknown

6 AyDe Ouinhi
7 Koussin Cove

8 2onsoudou Agbanigzoun

9 Loule Dassa

10 Odochele Dassa

11 Gome ifada oassa

, kandi kandi

1:l Malanviile Malanville
14 Sori Sori

15 Ndali Ndali

16 okoutaosse Bante

17 (odowari Barsila

18 Materi Marn
19 liele TanSuieta

20 Ianpegre Tokountouna
21 Wanrarou Bembereke

22 Kommon Banikoura

23 Beket-bouramekouande
24 Tannou Aplahou€
n Dkandji Doebo

Output torget 3t plont nutdent fidnagement options ogdinst dbiotic stresses such ds drought (watet
deftciency) dnd iron toxicity
Plant nutrition management is an effective option to alleviatesome abiotic stresses in rice.This study

willstudythe influence ofsilica (Si)on major abiotic constraints (i.e., drought and iron toxicitylin inland

valley ricefarming systems. Future study may include sulphur (S)as another interesting elementforthe
fight against iron toxicity in rice. ln a preliminary pot experiment, a positive effect ofsilicon (Si)

application on mitigating droughtstresses was observed (Figure 9).
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Figure a. Lo.ationswhere soil sampleswere.ollected in Benln.

Output tdryet 2: Fertlllty Cdpdbility Soil Clossilicotion System (FCC) ln reldtion to dce prcdudivity
The essence of FCC isto interpret sojltaxonomy and additional soil attributes in a waythat is directly
relevantto plant growth (Sanchez et a1.,2003). This study examines adaptability of FCC to wetland rice

farming in Benin and logo. Exte nsive soil survey as wellas riceyield assessment is necessary in this

study.



oTl Wetland soilfertility map

Fertility Ca pa bility Soil Classificalio n

System (FCC)in relation to rice

Soilsamples were collected from 25

inland valleysffloodplain in Benin forthe
bioa$ay and laboratory analysis. The

analysis in undersoinC.

Re.onnaissance was madeover 32 inland

valleys, while detailed soilsurvey plan is

still under discussion.

oT3 Plant nutrient management options

against abiotic streses such as drou8ht
(water deflciency) a nd iron toxicity.

The pot experimentwas conducted.

silicon lsi) application relieved plant

damages by drought.

outputTarget

* Achieve ment Score (AS)isBiven bythescores: A, achieved; B, in progress, C, in preparation

3.2.2 Prospects agronomic and soil Research foryear4 (2012'131
For OT l and 2, soilsamplingwillbe continued and their analyses will be made; assessment tools for soil

fertility will be developed. For OT3, management options willbe developed and tested in the field

conditions.

3.3 Field experiment in Bam6: preliminary results and outlook

3.3.1 Status ofthe experiment

lntrod uction

The field experiment in Bam6 is currently in itsfifth season (seeTable 3).This will be the last season of

data colledion and thereafter the site will be changed into a development site.
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Bouake'|8g, -Si under droughl BouakelSg, r.Si under drought

Figure9. Ri.e pl.ntt (.v, Bouake 1s9) wlth slll.on appllcation (rieht) an.l wathout rilkon application {left} lnder drouEht.

3.2.1 Maior achievements Agronomy and soil research year 3 (2011-12)

The achievements are summarized in thetable below.

Table 2: output targds a.d theirachiryement degrees 2010-2011in theagronohyend soil resear.h se.tlon,

of2

ヽ



Data collection is on-going and all data on measurements and observations are stored in a central data

base. The weather station is continuously collecting measurements on airtemperature, relative

humidity, incoming shortwave radiation and wind speed and direction.

Preliminary results are presented in thefollowing paragraph (3.3.4). Afterthe harvestin Decemberthe

data base will be completed and further data analysis will be conducted regard;ngthe impact ofwater
management on soi,fertility, rice yields and productive use of water and nutrient resources, Grain
quality is considered an important aspectfor marketaccess and laboratory analysis will be condu€ted to
revealthe impact ofSSD on grain quality parameters. The dry and wet season of 2012 will be considered

Data analvsis has started this year with respect to nutrient uptake and nutrient use efficiency

There are four pu blications foreseen as outcome ofthis experiment

7. The ellectolbunding ond hrigotion monogement on soillertifity ond rice yields dlong o

Tognite, Zwart, Walter, Schmitter

2. The inpocr oJ inproved nrigotion monogement on ice yietd ond woler produclivity

Schmitter, Zwart, Danvi, Akponikpe

3. Colibrotion olAquacropJor rice in on iigoted inlond volley in Benin

Schmitter, Klaus, Zwart

4. Grain quolity ofNERICA-|7g os oJfected by irrigotion ond soillertility manogement

Manful, Zwart, Schmitter

Table 3. Cropping soaso.s in Bama r€search 5ite.

season transplantint harvest remarks _

s€ason 2 Dry Febt7,2977 Jun 6'14, 2011
Season 3 wet Aug 19,20U Decl5-21,2}17
Season4 Dry Feb27,2012 )un24,2072 . soit chem i.a I propenies assessed directtyafter

harvestof rice (240 samples analysed)
. plant chemkal properties assessed (240 samples

analysed)
Season 5 wet Aue25,2 OLz on-soins . harvest planned for oecembe.

* Errorswere made in fertilizerapp ication duringthe season, cannot be used
*+ See Figure 14forthe location of the analysed samp es

Experimental layout
Each sub plot (i.e. plotwith a certain fertilizer treatment within the wat€r management treatment) had

a total surface area of 100 m'? and was irrigated and drained separately. ln orderto avdd fertilizer
contamination each field was bunded (1m). Bunding was done as wellforthe tradifional treatm ent in

order to estimat€ the total amount ofwater irrigated. However, the outlet was never alosed durlng the
experimentso that a standing water layer was avoided. Allfields in alltreatments were plou8hed twice

16



by powertiller and levelled in orderto reduce the number ofpossible factors influencing rice

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

{Table 1). weedingwas done twice manually (2 weeks after trans pla nting and once around maximum

tillering).Thefirst rice season was situated partly in the rainyseason while the second season was

started in the dry season.

Mineralfertilization:two fertilizer treatm ents were applied within each treatment o{water
management to assess the absorption offertilizers under th€se €onditions. Two rates were considered

control plots with no fenilizer and plots were fertilizers was applied atthe amounts of 109 kg/ha of N,

18 kglha of P and 17 kllha of K. The same treatment was applied whatever the season (dry and wet

season).
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FiBurel0:5ch€maticrepresentationof $eexperimentalsetup.

Measur€ments and observations

PIant and soil sampling was conducted in a regular grid. Nine points of 1m'z were defined in each

10x10m field accordingthe following layout:
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Figlre 11, OleNi.w of sampling location within a 10x10 meter fietd, The sampting tocations are ar 1m from the borderofthe
Fi eld

. Soiltexture was determined onlyfor the centralpoint 5 (n=48)

. Soil chemical compositions was assessed for points 2,4,5,6 and 8 (n=240)

. Wate. balance was monitored for each field: irrigation water a pp lication, drainage, rainfall,
evapotranspiration (n:48)

. Plant development was observ€d and recorded duringthe season: height, tillers, SPAD, panicles
(n=4s6)

. Rice yield, yield components and totalbiomasswas assessed in allseasons and a,lpoints (n.456)

. Totalpaddygrain yield p€rfield was assessed (n=48)

. Plant chemical composition was assessed for grains and biomass separately in season 4for points
2,4,5,6 and a {n=24O)

Soiltexture (for soilsamples taken before the experiment, n=48)

. percentage clay/ loam and silt

Soil chemical composition (for soilsamples taken before the start ofthe experiment and for soil
samplestaken directly after season 4, n=240):

. totatN (g,/Kg)

. P (ppm or mglKg)- Bray

. pH(H20) 1:1

. Fe (ppm)

. ca (cmol+/Kg)

. MC (cmol+/(c)

. Na (cmol+/Kc)

. exchan8eable K (cmol+/r€)

Plantchemical composition (forgrain and green biomass samples ofseason 4, n=240)
. %N
. otP

. %K

「

¬
L」

□ □
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The following measurements and observations regarding soi! and plants have been taken:
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Grain quality (n=48)
. M;lling parameters:

Brown rice yield

Milled rice yield

levels ot brokens

. Grain dimensions

. Grain hardness

. Pastin8 properties

. Cook rice properties

. Chalkiness

. Protein content

. Amylose content

Soil and plant chemical analysis was conducted in the soil laboratory of llTA in lbadan.

Soiltexture analysis was conducte; jn the soil laboratory ofAfricaRice in Cotonou.

Grain quality will be conducted at the grajn quality lab ofAfricaRice in Cotonou.

3.3.2 Soil physical and chemical properties
Forty eight centralsamples were analyzed for particle size. Composite samples were taken at O -15 cm

depth. The results show thatthere is little variation in soiltexture (Table 4)- The soils are highly sandy

and are classified according to USDA soil classification as sandy, loamy sand or sandy loam (Figu.e 12).

Table4,Averas€des.riptivestatisticsof pani.lesnech$es(n=48)

ctay l%l
sand (%)

7.2

86.1
6.7

3.3
5.6
3.5si[ (%

19
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fi8ure 12. soil t€xture map bated on united stat6 DepanmentofaSi.ulture (usDA) soit texture filangte.
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Iable s. Average soil chemical propertis ofthe resear.h site in Bama {n=48}compared to a Ghanatan towtand and.n
average ol paddy fields ln South E.st Aie.

Ghanaian Padd/S in
SE Asia

pH(H,O)

orsanic carbon (E/ks)

TotalNitrosen {s/ks)
c/N
OrEanic Matter MO

Exchanseable ( {cmolr/ks}
Exchanseable ca (cmol+/ks)
Exchanseable Ms tcmol+/k)
Exchanseable Na lcmo +/kg)

3.2

0.3

48
25

1.30

176
0.4

104
5.5

CI 9フ 280

Mean Range 5t. Oev

5.5

86
0.76

11.8

1.5

27.2

0.22

2.2

0.33

01
221

72

4.3‐ 8

31‐ 163
0.2‐ 1.5

4.6‐ 236
0.5-2.8

18-62.9

0.04‐ 0.7

060‐ 156
_0.10-0.9

0.04-0.3

■40-274

0.6

27
0.3

1.つ6

0●6

13.2

0.09'

13
0.1

004
29.5
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These soils are very acidic: soilpH ranged from 4.3 to 8 with a mean of5.5. Figure 13 shows the
distribution ofsoilorganic carbon (SOC)on the site of Bami, accordingto the results of laboratory
analysis. About 63% ofthe soil organi. carbon values are greater than 10 g/l€ and only 7.5 % of the
values are below 5 g/kg. The maximum SOC level in these soils as 16.3 B/kg. ln general organic carbon

levels were quite low (average of8.6 g/kg). Thistranslated into lower total nitrogen levels (average of
0.8 g/kg). Available phosphorus (P) in Bamd was on avetage27.2 n,glKg, and P does not seem to be a

Iimitangfactor.



Table 5 also shows a comparison ofsoil properties (pH, organic Carbon, totalNitrogen, available

Phosphorus, exchangeable Potassium, exchangeable Magnesium, exchangeable calcium and clay

content)determined at Bam6 compared to Ghana lowlands and South East Asia paddyfields. Soils at

Bam6 site have lower levels ofclay and are low in most nutrients compared to Ghana lowlands soils and

paddyfields of South East Asia.

＾
“
¨
〓
』
し
●
●
¨
´

６

　
　
　
一ヽ

・　
　
　
１

，
　
　
　
３

・　
　
　
，

¨
　
　
　
１

　
　
　
０

rfeltilized

8avnll tiatlitioll“ ti nditional

,l,t'

There is no signifi€ant difference between the observed yields in both dry and wet seasons. With regard

to water management, when comparing all seasons there was a highly significant difference between

the sawah system and the traditional. The average yields obtained in sawah system is significantly

higherthan that obtained in traditionalsystem. The average performance at Bamd site is 4.2 t/ha paddy

rice so an average of 2.7 t/ha milled rice for both dry and wet season and €an reach a maximum of9.3
t/ha as paddy yield (6 tons/ha of milled rice)at 14% humidity regardless ofthe season, observed in the

As observed in Figure 13, water management treatment has a significant effect on yields especially in

the wet season where the difference is clearly marked between the sawah system, the most productive

and the traditional system. ln addition, the contribution offertilizer is presented here as an important
factor as well as management of water. The contribution offertilizers positively affects yields when we

are in the traditiona I system, regardless ofthe growingseason. The difference betlveen sawah and

trad itional systems does not appear especially in dry season. ln wet season, the effect ofthe
contribution offertilizer is not noticeable on yields in the sawah system.

21

3.3.3 tmpact ofsawah and traditional treat ents on grain yields.
The followingfigure showthe effeat of different factors taken into account on rice grains yield in the
four seasons, lt show mean values ofthe two dry season and two wet season accordingto water
treatment and feriilizers. lt summaries average yields obtained while these trealment are applied.

raguie 13. Effect of treatments on yields per season,

|



3,3.4 Nutrient uptake ofrice under sawah and traditional treatments
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Fisure 14- Map of Sama showing an.lysed corners,

Nutrient uptake by rice straw
The table 6 shows the average uptake ofnutrients by straw regardless applied treatments. Nitrogen
uptake was on average 22.2 k&/ha ranging from 5.5 to 80.8 kg,/ha. phosphorus ranged from 0.7 to
17Kglha with a mean value of4.1kg/ha while potassium uptake was an average of 65.3 kg/ha ranging
from 16.4 to 165 kg,/ha.

… …
… …

(Grain+straw)

閾̈
＝ヽ
．

63.1

14.6

78.3

1.1

Range

18-148

4.7‐ 32.6

225-194

0.2-3.9

SD

264

56

31.8
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crain

Range

55‐ 808
0.6‐ 176

16.4‐ 165

0.1-3.6

40.9

10.4

13.0

0.3

Rante

11.8 91.5

3.i 23.2

3.7 29,2

0.1-0.8

SD

173

38

5.0

0.1

22

This sedion presentsthefirst results of analysis on soilfertility, nutrient uptake and nutrient use

efficiency and the impact ofSSD.
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Table6,Averagenuhientsuptakebyshaw,gr.in..dtotatbyptantatBaha{n=240)
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22.2

4.1,

65.3

o.7

SD

126

2.75

2862

0.5
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Figure 15, Nilogen N, phosphorusPand potassium k uptale by straw.

a significantly higher nutrient N, P and K uptake is observed in the sawah system as compared to the

traditionalsystem. Underthe sawah system an average nitrogen uptake of 24.8 kg/ha for sawah and

19.5 kg,/ha for traditiona I during the fou rth season is recorded. The amount of Phosphorus upiake under

sawah system is 4.5 kg/ha while it is 3.8 kg,/ha in the traditional. Potassium uptake is 70 sKg/ha under

sawah and 60.0 kglha underthe traditionalsystem.

There is also a highly significant difference between fenilized and non-fertilized plots lt is obtained 15.6

Kg/ha,2.61Kg,/ha and 50.7 Kg/ha in average for non -fertilized respectivelyfor N, P and K. While

fertilized plots recorded an N, P, K uptake of respestively 28 k8/ha, 5.5 kglha and 70.3 kg,/ha. The

analysis ofvariance shows also a significant effect of toposequence on nutrients uptake (Tables 23 to 25)

But interaction between thesefactors is no significant. According to figure 15, higher nutrients uptake

are recorded inthe sawah system and also when there is fertilizers addition.

It is also important to notethatthe effect ofwater management is no significant on iron uptake by

straw. Table 26 shows thatthere is no significant difference between sawah and traditional plotfor iron

uptake. But a significant diff€rence is observed with fertilizers addition. Then, an amount of0.6 Kg/ha in

fertilized plots and 0.9 K€/ha in non- fertilized in average are recorded Figure 15 show differences

observed according to different management.

The effect oftoposequence on nutrients uptake by straw is observed. There a highly significant

difference ofnutrients N, P, K and Fe according tothe toposequence and it is noticed thatthe h;ghest

values of nutrients uptake are obtained on the first level, the highest while the re is variability between

the other levels.

Nutrients uptake by grain

The abovetable presents the amount ofnutrients N, P, l( and Ee taken up bygrain atthe fourth season

regardless different management. Globally, nitrogen uptake in average at Bami is 40 9 kg/ha and

23
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ranged from 11.78to 91.5 kglha with a standard deviation of 17.3 kg/ha. Mean values of P uptake is

10.4 kglha ranging from 3.45to 23.2 f.g,/ha with a standard deviataon of3.8 kg/ha. Accordingto K

uptake the mean value is 13.0 kg/ha and ranged from 3.13 to 29.2 kg/ha with a standard deviation of
5.05k9/ha. Fe uptake is an average of0.3 kg/ha rangingfrom 0.1to 0.8 kg,/ha with a standard deviation
of0.1 kglha. Nitrogen and Phosphorus uptake bygrain are higherthan in straw. Whilethe amounts of
Potds5ium and lron are higher in straw than in grain.
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This figure shows the compared effect ofthe sawah and the traditionalsystems combined with
fertilizers use on the uptake of nutrients N, P and K. Sawah fertilized plots and those traditional provide

closest values while the amount of nut.ients absorbed in the same system ofwater management is

differentwith fertilizers addition, Fertilizers increased nutrients N, P, and K uptake bygrain. This is

proved by statistica I a na lysis while comparing means value ofnutrients uptake obtained in different
management,

FiSure 16, Effect ofwat€r management and fertilDers use on nutrients uptake by grain

The tables 27 to29 present the amount of Nitrogen, Phosphorus and Potassium absorbed bygrains at
fourth season. Statistical analysis shows no significant difference ofthese values according water
management. Although in the sawah an amount of41.1 Kg/ha is recorded while in traditional system an

amount of40.7 Kglha is obtained. Accordingto Phosphorus there is a slight increase from 10.1to 10.7

f€,/ha from traditaonalto sawah. With Potassium, it is obtained 13.4 and 12.7 (&/ha for respectively

sawah and traditional. The effect oftoposequence is also not significant on these nutrients in grain. The

effect offertilizers is revealed high ly sign ificant accordingto thistrial. Fertitized plots provide an average

52.6 Kg,/ha when on unfertilized plotsthe amount is 29.3 Kglha for Nitrogen. P uptake increasefrom 8.3

to 12.5 K&/ha respectively in fertili2ed and unfertilized plots. And l( uptake is 9.8 to 16.2 Kg/ha for
respectively non fertilized and fertilized plots on average.
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Totalnutrients uptake

The table above (Table 6)shows the average amount of nutrients N, P, K and Fetaken up by rice

regardless different management at Bama. An aveftEe oI 63.7! 26.4 KElha of Nitrogen is absorbed

rangingfrom 18 to 148.4 fg/ha. Phosphorus uptake is 14-6t 5.6 K&/ha and ranged from 4.7 to 32.6

Kg,/ha. Plants absorbed an amount of Potassium of78.3131.8 Kg/ha rangingfrom 22.5 to 194. lron

uptake is 1.11:0.5 Kg,/ha and ranged from 0.2 to 3-9.
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Figure 17. Effectofwatermanagementandlertilirere use on totalnutri€nts uptake by plants.

Figure 17 shows the amount of nutrient N, P, and K uptake according tothe sawah system compared to

the traditional wilh fertlizers addition at the fourth season. There is an increasing of nutrients absorhed

when moving from the traditional to sawah. The same growth is clearly marked with the contribution of

fertilization. Statistical analysis gave the same results as observed on this figure.

A significant effect ofdifferent management on nutrient uptake by rice is observed.lt is noticed that the

adoption ofthe sawah system provides s;gnifi€antly an increase of nutrients uptake (Tables 31to 33).

Natrogen uptake in the sawah is 65.9 and is 60.3 traditional. The sawah provides 15.2 Kg/ha and 83

Kg/ha respectively for Phosphorus and Potassium while tra dition al treatm ent depicted 13.9 Kg/ha and

72.8 Kg/ha respectively. This means that the sawah system gives benefits for rice culture in term of

nutrients uptake. The effect offertilizers is highly si8nificant and proves the importance of addition of

fertilizers. lt is obtained respective ly 44.6 Kg/ha,11Kg,/ha and 59.4 Kg/ha respectivelyfor N, P, and Kon

no fertilized plots. Those which received fertilizers provides in average 81.7 Kglha, !.a.2 Kg/ha and97.3

Kg,/ha respectivelyfor N, P and K. Toposequence also impacts significantly these results as shown by

analysis ofvariance. This means that improving ofthis system while eliminating the effect ofthe
toposequence observed at Bama could enhance nutrients uptake and then the productivity- The effect

of interastion between these factors is no significant forall nutrients.

lmpact of different water managementon lron uptake
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This flgure presentsthe average values ofiron absorbed by rice straw at fourth season. Ferrous iron

absorbed bystraw is an average of0.5. Thisvalue ranged from 0.11to 3.6 Kg/ha.ln fertilized plots, the
iron is more absorbed by the traditional system than the sawah. But in non fertilized plots, the sawah

depicted higher iron uptakethan the traditional system.

0 0.1 0.1 0.1 0.-t
Av€rnge iror urtnke (Xs{ri)

'6nonfatilizd 
.fef ilized

Figure 18, kon Fe uprake bysrraw

Fisure 19. Compared efiect of sawah and fuaditionalwith fertilizers use on iJon uptake bygraan,

This figure shows the compared effect ofthe sawah and the tra ditiona I systems combined with
fertilizers use on lron uptake. lt is observed that fenilized plots recorded highervalues. While those not

fertilized arethe lowestvalue. The highest average value is obtained under the traditionalsystem
fertilized.

lron uptake is also analyzed foTANOVA (Table 30)and revealed a highly signiflcant effect offertilizers.lt
is recorded 0.4 for fertilized plots and 0.3for the other one. Sawah plots provide0.3 and traditionalone
0.3 Kg/ha. The interaction between water management and fertilizers use is also significant and show

the importance of both water management and fertilizers on iron uptake.
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3.3.6

Maior achievements water management year 3 (20 1l -l2l
Trials have been successfully continued in the wet and dry season in the Bam6 experimental

site; two harvests have been made and a fifth and final season is started.

Nutrient use efficiency and nutrient uptake have been r€searched and rice cultivation under

sawah system has been proven to greatly enhance productive use offertilizer resources,

Three students were trained by doing research in in the research site of Bam6.

Prospects water management for year 4 {2O12-13)
The wet season trial started in August 2012 is expected to finish in December, observations and

measurements will be collected and the data base of 5 seasons oftrials will be completed.

The productive use of nutrients and water resources will be further investigated using the

existing data base and a crop groMh model (Aquacrop).

Grain quality is of great importance for the farmers; access to the market, lt is expected to be

affected by water management and soil fertility practices. The following parameters will be

o Milling parameters:
r Brown riceyield
. Milled rice yield
. Levels of brokens

o Grain dimensions

o Graan hardness

o Pasting properties

o Cook rice properties

o chalkiness

o Protein content

o Amylose content

Depending on the results of the analysis three to four publications will be submitted on the

following topics:

o soil fertility and nutrient uptake

o Aquacrop model validation

o grain quality improvement under SSD

o SSDfor improved rice yields
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4 Socio-economic determinants for SSD and impact assessment

4.1 Introduction
Rice isthe most importantfood crop ofthe developingworld and the staple food of more than half of

the world's population. Worldwide, morethan 3.5 billion people depend on ricefor more than 20% of

their daily calorie intake (lRRl, AfricaRice and CIAT, 2010). ln Africa, rice consumption ;s increasing at a

rate of 5.7% {1980 to 2009). Local production ofthe continent is largely insufficient to meet the demand

This caused a gap of nearly 9.8 million tons in 2009 (or 37% of its €onsumption) mainly satisfied by

imports (AfricaRice, 2011). ln Sub Sahara Africa (SSA), there is a big rice yield gap between attainable

and actualfarm yield (in 2009, yield was 2.57 t/ha while itwas about 8-10 t/ha in Asia and tgvpt).

lnland valleys lowlands represent a huge potentialfor increasinB both rice productivity and production,

especially with the increasing erratic rainfalldue to the climate changes. However, improvement of

water€ontrolis a pre-€ondition for enhance and sustain rice productivity in inland valleys. Sawah

system Development {ssD)is an opportunityfor rice intensification due to improved water controland

soilfertility management. Sawah based ricefarming can overcome soiifertilitY problemsthrough the

enhancement ofthe geological fertilization process, conserving water resources Sawah system is a

man-made improved wetland basin with bunding, levelling, and puddling for rice cultivation The

potential of Sawah based rice farm ing is enormous in SSA Among the 250 m illion ha of lowlands an SSA,

about 10% (20 million ha) are estimated as appropriate sites for sustainable irrigated Sawah based rice

farming {Wakatsukiet a1.,2011). Ten towenty million ha of sawah can produce additionalfood for

more than 300 million people in future.

Based on this potential of the Sawah, the overall obiective ofthe SMART-IV project is to explore the

potentialofthe Sawah system for increasing r;ce productivity in inland valleys in West Africa, while

im proving farmer's accessto markets and rice technologies. The SMART_lV projed is implemented

through fourwork packages: water and soil management, GlS, Socio-economy and development

activities. The overallobiective ofsocio economic aspects isto identifyfactors driving massive adoption

of Sawah System Development (SSD) and assess socio_economic impact ofSawah system forthe
purpose ofimproving livelihood ofsmallholder producers. This section ofthe annualreport presents the

achievements ofthe socio-econom ic work package during the year 2011_2012

4.2 Activities during the period 2011-2012

Development ofthe work plan

After two years offield testing the performance of the Sawah sYstem, development activities started

with the expansion ofSawah system in different villages of Benin and Togo Related to this developme nt

a work plan was elaborated for the socioeconom ic work package. The work plan is elaborated for the

remaining period ofthe project (Table 1). Baseline surveys (EC.02 and EC.03) were planned asthe main

activity schedules fortheyear 2012. The objectaves of the baseline survey arethreefold: to understand

socio-economic conditions of the development sites ofthe sMARr-lV projecU to determine factors that

will help adoption of the Sawah System Development (SSD) by rice producers; and to serve as reference
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for impact assessment ofthe SSD. 1n2013, farmers' perceptions of the Sawah system will be analysed

after three growing seasons and ex ante adoption rates ofSSD in inland valleys by rice producers willbe
assessed. A proposalfor market access willbe also executed (EC.06). ln the lastyear ofthe SMARTIV
projed, early impact assessment ofthe SSD on smallholder livelihoods will be completed.

Table 7. Planned 5ocio-e@nomic activitiet 2012-14.

[D

EC.01

EC.02

EC.03

EC.04

EC.05

EC.06

Participate in theselection of deinonstration and development sites (region and
villages/inland valleys) of SMART1V project focusing on the/rRice Sector Development
Hubs" approach and in collaboration with other disciplines in the project.

Deslgn and executethe baseline survey in the demonstration and development sites of
SMART-lV project (taking into accou nt socio-economic conditions,land tenure systems,
labor availabilityand use, traditional soil a nd management, productivity, market assess,

etc.)

Superuise MSc student on the topic'Resources and technologles use for rice production
in inland valleys:soiland wat€r management p.actices and adoption of good
aEricu ltural practices for rice produdion'.

Design a suruey on investment and farme6' perception ofenablersand constraintsof
Sawah System Development (550)

Analysis of willingness to adopt / Ex ante adoption or potential adoption rate ofSSD in

Market opportunilies and conslrainls and r onsumer p.eference and demand tor rnland
valley rice in Benin and ToEo dssessed lhrouth a ruryey on contract tarming (produnion
contractand businesscontractltoimprove resourceuseand marketa$ess

lmpad assessment ofSSD adoption on productivity, food secudty and farmer income

€x-ante impact assessment ofSSD on regionalrice produdion in Benin andTogo
(maybe in coastalWest Africa region:Benin, Ghana, Nigeria andToeo)

2012

2012

2012

2013

2013

2013

EC.07

EC.08

ldentmcation of ric€ €cologies in the
villase

ldentifi cation of varieties introduced in
thevillaCe

Community-based daluation oI

Community-based evaluation of known

2014

2014

Baseline survey

The baseline survey in the development sites started duringthe 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 levelstructured
questionnaire divided in 12 modules. The second questionnaire is divided intotwo parts: a core
producer questionnaire with 15 modules and the agronomy questionnaire with 10 modules. The

modules ofthe questionnaires are summarized in Table 2.

Prior information on the survey

ldentif ication and socio-demographic
st.ucture of the household

Evaluation of ice productivity constraants
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(nowledge, use, access and management

Tabl€ 3. Modulesofthe Ccv€loped q!estionnaires for base ine sutuey,

Villater modules Producercore modules Atronomymodules



Post-haruest practices

Community-based appreciation of

Evaluation of rice productivity

villaee inf rastructure

lnformation on farmers' plots

aEricultural practlces

lnformatlon on rlce productlon

lnformatlon on ho!sehold agricultural

Farmlns/marketinE contract

lncome, expenditure and food

1. Household m€mbers' health

2. Medias and communication

3. Well-beinB and household domestic

Soil fertility management

Knowledge and use of agricultural

Knowledge and use of asricultural

Consumed foods and in8redients

Equivalenr of unit used in the villaEe

Photo l

一　
　
一
　

一　
　
一

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

collection with Smartphones. The data collection will be automated usjng Smartphone in order to
improve the quality ofdata collected. For instance, the automation system willhe,p to avoid many

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

where itshould be a numericvalue, Automation ofdata collection will also savetime for data entry and

cleaning in the computer. However, automation system needs to be tested before startingwith data

collection. Forthis reason,the Mlax application has been tested twice in field (Figure 20). The NARS

partners of Benin were also trained on howto use the S m artphone for data collection.

Photo 2

Figure 20. Testofautometion of d.t. colle.tio. using smartphone i. Croup di*ussions (Photo 1) and ln lndlvldual lntervlews
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A proposalhas also been developed forsampling villages and households. A stratified samplin8 method

will be used to sampl€ 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 ofthe Sawah system. These households will be selected in the

development sites ofthe SMARTIV project. In each development site, 10 treated households (referred

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

in villages wheresawah is not introduced (referred to as n on-beneficia ry type l); (2) households growing

rice in mechan;zed sites (referred to as non-beneficiary type ll); (3) and households living in

development sites but do not participate in the Sawah demonstration sites nor in its development

(thereafter referred to as non-participan0.

Prior to the selection of non-beneficiary type l, controlvillages willbe selected. The keyto identifying

and measuringthe impa€t is to have a proper counterfactual- that is, a comparison group (control)that

is similarto the intervention group (treatment)with the exception that it did not receive the

intervention. This entails ensuring thatthe villages selected as controls have characteristics similar to

the treatm ent villages. Th e selection of control villages will be carefully done in two steps. First, using

census data and other secondary data, potential control villages that have basic characteristics similarto

the treatm ent villages will be identified. The characteristicsthat willbe used are: population size,

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

ofvillages is identified, they will be discussed with local research and extension services with the
purpose ofdetermining iftheywere indeed comparable to the treatm ent villages. The controlvillage

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

two controlUllages 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, S control households will be

within ea€h treated village, there may be households who are rice farmers but do not participate in the

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

part ofthe counterfactual. First, they may have chosen notto participate and therefore may be

fundamentally differentfrom the participants. Secondly, s;ncethey live in close proximityto

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

technology adoption programs hope to havethesetypes ofspill-over effects. Thus, solely usingthese

households as a controlgroup is likelyto be problematic, butthat depends on what actually happened

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

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

including non participants an the counterfactual would lead to an underestimation of program impact. lf
indirect effects are substantial it may be desirable to include non-participants as treated households to

N on-beneficiary type llwillbe setected in the village where mechanization techniques have been used

to develop lowland for rice production. lndeed, there are lowlands that were developed using

techniques similarto Sawah but with hea\,y investment. Households usingthese sites will be used to see

the difference between man-made sawah system and mechani2ed sawah system. One site will be

chosen in each country and 30 households randomly selected in each site,
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get the totaleffect (direcl and indirect effect)ofthe program and use only non eligible households as a

counterfactual. Forthes€ reasons, it is imponant to know if non-participants can befound in thetreated
villages. lf possible, 5 non-participants will be selected in each treated village. The summary ofthe
sample size is presented in Table 3.

Table 9, sample size for base line survey and imp.ct ass€ssment ofthe sso.doption

PartiEipants Non participants

andcontrols
Total
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A framework that allows analysis ofSSD adoption and impact assessment in the frame of agriaultural

household modelwas also developed during the reporting period.

The implementation and evaluation ofthe CF schemes is planned for three years and wiil follow six

steps that are summarized in Figure 1,

Proposalon contract ,arming ,or mark€t access

SMART IV a;ms not onlyto increase rice productivity and production but also to ;m prove fa rmers' access

to the market for selling their production. ln fact, it is meaningless to increase the production ifthe
farmers are not able to selltheir output. Thisjustifies developing a proposalon contractfarming (CF)for

market access. The main objective is to promote selected models of contractu a I fa rming and marketing

arrangements betlveen rice-value chain actors and evaluate the outcome ofeach setting on market
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Capacity building
With respect to activity tC.03 (seeTable l ofplanned actidties), two MSc positions were advertised. The

students will condust their research project on the generaltopic "Resources and technologies use for
rice production in inland valley:soiland water management pra€tices and adoption ofgood agricultural
practices for rice production". One studentwillwork in Benin and the second inTogo. The deadline to
candidates to apply is october 15th,2012.

4.3 Maior achievements socio-economics year 3 (2011-12)
A work plan for the last three years ofthe project was developed;

- Sampling proposal is achieved;

Application for automation ofdata collectaon is ready;

A baseline survey has started;

Proposal on contractfarming for market access improvement;

- The process for re€ruitment ofMSc students has started.

Prospects socio-economrcs for year 4 (2012-13)
Training of NARS partners on socio'economic data collection using Smartphone and sampling of
control villages and households

Field data collection for baseline survey

Baseline data analysis and reporting

Two MSc students will be selected

The process ofthe contract farming and marketing arrangement willstart.

4.4
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5 SSD demonstration and development

5.1 Introductiot!

5.2 Validation of potential SSD sites
For lowlands, site validation aims at ensuringthat the local beneficiaries have a need forthe project and

that the planned activities adequately address their concerns. ln pariicular, site validation seeks to:

Benin

ln Benin the SMART-lV project is officially hosted by the lnstitut Nationalde Recherch e Agricoles du

Benin, INRAB [Benin national agricultural research institute]. The Directorate of Rural Engineering (DGR)

based in Porto-Novo is responsible for implementation and the Cellule Bas-Fonds, a unit underthe DGR

carries outfield activities. The head ofthe Unit is the National Coordinator for the project. The Unit

relies on the expertise oftechnicians specialised in agriculture and natural resources management. Each

specialisttechnician works in a CommunalCentre forAgricultural Promotion (CeCPA). The CeCPA is

underthe controlofthe RegionalCentre forAgricultural Promotion (CeRPA). Therefore, the technician's

line manager is not the head of Cellule Bas-fonds, butthe CeCPA Director. He therefore carries out other
activities within the scope of his duties. The monitoring of developm ent works within the framework of
the SMART IV project is an activity among many others forthe latter and his availability, even limited,

cannot also be guaranteed. Out ofthefive tech n icians trained in Kumasion the p.oject, three work rn

thefield on a part time basis. The othertwo persons do not currentlywork forthe project. lt should be

noted that the technicians allwork in different CeRPA and CeCPAspread across Benin.

Togo

The lnstitut Togolais de Recherche Agronomique, ITRA [Togolese agronomical research institute] is the
institution responsible for hosting and implementingthe project inTogo. The NationalCoordinator also

works for the same agency. The Regional Director ofthe centre carrying out the activities is responsible

for coordination at the regional level. The same applies forthe northern region where the activities of
the technicians are monitored daily by an engineer. This system is consistent with the resolutions ofthe
project midterm workshop which was held atthe Africa Rice headquarters in Cotonou on 19,20 and 21

May 2012.The southern reg;on is coordinated from Lom€, a situation which according to the managers

ofthe institution, should be eventually corrected, Out ofthe fivetechnicians trained in Kumasiwithin

the framework of the project, four are operationalin the field for the development component of the
project. They are mostly genera I agricu ltu rat tech n icians who do not have a specific background in the
area of lowland development.

have available reliable information on the reasons for the selection ofthe project area,

reduce the risk of activityfailure during implementation,

provide assumnce to donors and financial backers of the relevance ofthe choice made.

Validation is a process and in this regard can be adapted to all projects. The essential factor is the
definition ofrelevant criteria to betaken into account in selectingthe communities or areas for the
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project. Often, it is €arried out in teams by persons from outsidethe agency responsible for project

implementation and occurs after site identification and selection by the implementing agency. lt is done

at the request ofthe local, district or nationa I govern m ent authorities or financial backers or donors

seeking to guarantee the suc€ess ofthe activities being funded.

The validation criteria are designed on the basis ofvery clear terms of.eference. With regard to inland

valleys, validation occurs in two phases: (i)field phase and (ii) meetingwith beneficiary community.Ihe
first phase is solely concerned with the biophysical aspects and the second phase deals with the socio-

With regard to the biophysical aspects, the following criteria are taken into account: site location,

surface area, lowland shape, hydrodynamics,slopes, vegetation, etc.

The socio-economic aspects lnclude commun;ty participation, the project implementing agenc.y,

information received by the localcommunity regardingthe project farmer organisations, land tenure

matters, problems related to use ofthe lowlands, community expectations from the project, et€.

A questionnaire designed to end this made it possibleto put togetherthe information €ollected.

Followingthis exercise for allthe selected sites/ an anaiysis was done. The sites which presented the
best matches on basis ofthe criteria defined by the donors were then selected,

ln practice and forthe success of field activities, the socio-economic aspects are much more important
than the biophysica I fa€tors. The chances ofsuccess forthe project are very lamited for a site which

meets allthe biophysical criteria but is besetwith land tenure issues or the lack ofinvolvement ofthe
beneficiary community.

Given the smallsurface area ofthis site and the factthat it was already being used by the emergency
programme to supportfood se.urily (PUASA), the group decided to use the site solelyfor seed

production and use another site with a much larger surface area (about 25haland more farmers.

While validation is not a 100% guarantee for suc€ess, it nonetheless makes it possible to limitthe risk of
failure and is thus a compulsory step.

5.3 Proiect Implementation and Outcomes

5.3.l Benin

Summary or2011 activities
ln 2011, a single site ofabout a hectare was deveioped in Aiz6, Ouinh:commune in the department of
Zou. The site received water supplyfrom an artesian well. lt was being farmed bysixteen people

including six women making up a group called Sidzro. lt was used solely for seed production. Output
obtalned was approximately 3t/ha with the lR 841variety. The group experienced some problems in

sellingthe produce. The seed wasfinally given to SONAPRA [nationalagriculturalpromotion company]

at the rate of 300 Francs/kg.
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validation of selected ssD sites

This involved granting approvalor leavefor CeCPA technicians to work on the selected sites based on

previously determined criteria.

The process occurred in two phases -the "field" phase and the "meeting with the beneficiary

communities" phase.

During the'field" phase, care was taken to ensure that the selected site corresponded tothe needs of
the project. The purpose ofmeetingwith the local comm u nity was to ascertain that farmers understood

the nature ofthe project and subscribed to it. lt was alsoto ensure thatthe selected sites did not have

any major land tenure issues. ln summaryrthe process was aimed at confirming or invalidatingthe

information €ollected by cecPA te€h nicians.

lnitially, the NationalCoordinator forthe projectselected three sites wh:ch we.e submitted for
validatjon. They include the Korobororou, Kpakpaza and Zoungo sjtes. During site development, the
Todjotin and Agosou sites were added-

Site Geographic Villate Commune Department.

Kpakpaza

{bga)
Tod,01in

9・ 22.790'N

2・40.350′ 〔

7・ 56935′ N

2・ 11867′ 〔

3・ 21_133′ N
2・06.641'E

Parakou _

tasy access

Kpakpaza

[asy access

Aklampa

tasy accessin dr,′

season

Ouinhi

Very easy access

3orgou―

Alibo日

Co‖ ines

PARAKOU

GLAZOU[

G LAZOU[    Col"n es

OUIN HI Zou

OUINHI Zou

50

Zoungo
(osrogboma

)

7・ 06853.N
2・ 31016'〔

Zoungo

7・ 7.073'N

2・ 30.194′ 〔

Ouinhi

Out of the five sites, only one is loaated in the North of the country, two are in the department ofZou
and two in the department ofCollines. There are tlvo sites in the Ouinhicommune and anothertwo in

GIazou6 commune,
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Table 10. Location ofealidated ssD sltes in Benin.

Djamandji

The main biophysical and socio-economic characteristics ofthe different sites are summarised in Table

11andTable12.



Tabl€ 11- Biophysical .haracteristics ol the SSD sites ln Benln

Site lnundations watertable

KPakpaza

(TOga)

TOd,Otin

(osrosbome)

Sli6ht slope

with average, long slope

Strong >10

>10

>50

>8

The Koroborou site lies over severalkilometres and is about 150to 200m wide. An unpaved road runs

across it. The developed part is located at the lower end ofthe road and receives water supplyfrom a

cuavert. The soilis sandy-clayto dark sandy clay similarto vertisoland floods once the rains start. The

soilis difficultto work. Late start ofactivities at the beginning ofthe rains prevents lheir developmeni.

ln Kpakpa2a, the site looks like a riverterrace. lt is flanked by a watercourse at its lower end. The soilis
sandyto sandy-silt with shallow compact clay on the surface (<50 €m). The soilfloods and dries out
quickly althouBh the top soilis easy towork.

The site isTodjotin is a true inland valleywhich is veryentrenched. The soilis very sandy and thus quite

poor. lt is located 50km from Glazou6 and access can be difficult at the height ofthe rainy season.

Site

participation
Land tenure Mod€ ofland

transfer

The Agosou site is in reality an alluvial plain which spreads overseveral hectares. The slope ofthe land is

not visible. The soil remains flooded for several weeks even after the rains have stopped. The soil is

sandy to sandy silt.

Table 12, socioeconomic characteri5tics ofSSD sites in B€nin.

(orobo.orou Strong Household U nconditional sft P,3● Catlγ Ⅳer,hing

iS prOvided by the

prolect

Provision oF

technology and input

,「OViSiOn oF 
‐

techno10gy and

po,sibly input

Kpakpaza

(TOga)

T。●。tin

Gift with voluntary

(onsideration

口●COnditional gift

>40

Strcns (al

39

shape

Sandγ‐clav 10 Ciay‐

sand

Sandy silt‐ silt

h Zoungo, the topography ofthe lowland is not evident. There is a very long slope which truncates at

the tarred road and severalculverts through which water is drained du ring the winter, Soiltexture varies

from sandy-clayto sandy in the much lower lying lands. Flooding is rapid in the sandy-clay area and
gradual in the sandy areas.

±20

±20



(osrosbome)
Household Seited Provlsion of

(12,s00F/ha) technology and
posiby input

Household U ncond itio nal gift Provision of
technologyand
possiby input

!20

Forthe socio-economic aspect, community participation was deemed to be strong in (orobororou and

Todjotin as allthe farmers were present. The farmers atthe Agosou site were not allpresent asthey had

not been informed ofthe arrival ofthe RegionalCoordinator. The low levelof participation was thus not
a sign of lack of interest as the fa rm ers themselves made the requestfor technicalassistance.

The land ownership for allsites is household-based. Generally, land use is obtained as an unconditional
gift except at Kpakpaza where a voluntary consideration may be given. The Zoungo site belongs to two
families, the farmers obtain land by renting at the rate of 12,500 F/ha per season priorto development.

One cannot be certain that the price will not change after the site has been developed. Eventually, a

multi-year contract is necessary to provide secu rity for fa rmers.

With regard to farmer expectations, the projest must provide eveMhing forthe farmers atthe
Korobororou and Kpakpaza sifts Aton lohour to inputs)while farmers at the other sites have shown

great interestforthe approach used in deve loping th e sites andthetechnicalmethod for growing rice

Organisation of development works
This relates to the measures to be taken before development, lt involved clearingthe Iand,looking for
pegs and particularly the mobilisation of allfarmers during the different stages ofwork. For the pegs, an

average of 400 pieces per hectare was required. lt was not always easyto make farmers at allthe sites

understand thatthey were to carry outthe bulk ofthe work espedally astheywere accustomed to the
easy solutions obtained through the different past and on-going projects. lt was easierto carry out
preparatorywork on previously used land than the newfarmlands.

The entire lowland was developed and the work was not done farmer afterfarmer or plot after plot. It is

therefore needfulto create awareness beforehand on the implementation ofadivities which the local

community are not accustomed to,

The staffatthe nationalcoordination agency should be informed thatforthe execution ofthe works,

the farmers need to be provided with food supplies duringthe communityworks, different colours of
paint should be available forthe conduct of the different works. The technicians must be available

during the works so that they take ownership ofthe technology and monitor farmers during its

implementataon.

Preparation of plans and site development

ln nature, very few inland valleys are similar. Therefore, each one is a special case. tach inland valley

thus has its pa rticular developm ent plan which is prepared with the help offarmers who have better

For each site, pictures are provided in Annex 3 to illustrate the progress ofthe development activities
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understanding ofthe lowlands havingfarmed the land foryears. Based on the information supplied by

thefarmers, information on waterflow, development problems, the development plan was prepared

accordin8ly. The technicians responsible for implementation also made their contributions. The plan was

presented to the farmers and also d;scussed with thetechnicians, Corrections were made where

necessary.Thus, the finalplan resulted from a consensus,

The plan is implemented with the use of pegs painted in different colours each speci8/ing a type ofwork.

The placing of pegs was immediately followed by the works. one must have mastered the approach in

order monitorthe farmers more effectively. Regular monitoring ofthose using the approach forthe first

timewas essentialas poorly developed lowland causes more significant damage than at the initialstage.

MonitorinB and €ultivation
visitsto monitortheworks madeit possible to ensure compliance wiih the development plan and make

any necessary readjustments. This is a normal procedure given the technological innovation and delay

experienced in the implementation offield activities. lt also provided an avenue to reassure and supporl

the technicians responsible forthe sites. Through monitoring, the results ofthe activities could be seen

on fairly difficult sites (Korobororou and Kpakpaza) where the farmers had very high expectations from

the project.

The cultivation process involved ensuringthatthe technical method for rice growingwas complied with,

from the establishment ofthe nursery, ploughjng,levelling, transplanting in lines to accurate dosing and

timely appli€ataon offertiliser. Table 13 below shows the land area developed per site, fluctuation in

farmer numbers and level of ownership ofthe technology-

Table 13. surfs.e developed and tarmer lnvolvement.

Kpakpaza (rora)
Todjotin
zounso (osrosboma)

>10

10

3

8
>50

Barely functiohine sroup

Highly f unctionins sroup

G

TotalAreaDeveloped 21.2

The totaltand area developed across the five sites in Eenin was 21.2 ha or 106 % ofthe initialobjective.

The number offarmers varied from site to site, ln Korobororou, numbers went from thirty to thirteen

with a more or less stable core ofsix people, indicating that the people had little interest for the project

The numbers atthe othersites remained constant and even increased in zoungo. Kpakpaza was farmed

by mostly women, a fact which presented a manpower problem for executing the works. At allthe sites,

the farmers formed groups but required support from the specaalised units ofthe CeCPA. Farmers on all

the sites quicklytook ownership ofthe technology but the dynamism and speed ofappropriation varied

from site to site. ltwas noted thatfarmers attheTodjotin, Kpakpaza, Zoungo and Agosou sites were

M
Sept

MFT
０

６

６

・
５

４

３

１

１

５

２

０

４

７

３

８

Ю
２
９
４２
１６

１

１

１

・
６

２

０

４

ラ

５

８

■

２

９

“

“

41,

DevelopedSite

area

ヽ

′

８

４

■

７

０

１

１

１

５

T



Early impact ofthe technology

The early technological impad ofthis simple lowland development approa€h was quickly felt in the field

and at tlvo levels -water management in the bunded plots and reproducingthe approach.

ln the area ofwater management, relative droughtfor almosttwo weeks inthe Zou and Collines

departments had no signiflcant effect on the rice sown or transplanted in the bunded plots across allthe
sites in the department- At the Korobororou site located further north, in spite ofthe late start ofthe
season/ the season was saved due tothe field preparation which withstood the floods. Normally, a late

season start would prevent any activity on the site. The farmers therefore quickly understood the
advantage of the development.

ln the area of tra nspla nting, especially at the Zoungo site located beside a tarred road, requests for
assistance by the farmers camefrom all quarters. Although theTodjotin site wasfarfrom Glazou6, the
large Djamandjigroup of rice farmers (more than a hundred) was very interested by the approach as

was the CeCPA staff ofthat locality, thus constituting an advantage for site selection during the
extension phase.

Conclusion

ln spite ofthe late start ofthe season, more than twenty hectares of lowlands were developed. This was

possible through the involvement of all sta keholders. Changes occurred better or more quickly on some

sites than on others. The reasons forthis can be found in the site selection and the understandingthe

farmers had ofthe project. Manywere accustomed tothe easy solutions obtained from many previously

executed projects. ln the future, it is important to create awareness and identify truly needy farmers or
those who believe that the technology being used can significantly improve productivity in the lowlands

and raise their living conditions.

Summary of 2011 adivities
In 2011, ITRA developed a land area of one hectare atthe Sodo site in the Plateaux region with the aim

of correcting some ofthe works carried out on a previously developed site which had seraously

deteriorated. The remodelling included re-dividingthe fields, at the point wherethey rose and the
drainage opened up, in orderto improve water management. There was permanent watersupply to the
site from an intake point supplied by close by mountains. The Amenee canal was rehabilitated by the
project. lt is important to point outthatthe farmers working at the site have long experience in the
practice of ricegrowing. Compliance with the technicalmethod ofcultivation led to output of about 5

t/ha for the lR841variety.

5.3.2 Togo

Tests were also carried out on another site - the Tutu site located come Wenty kilom etres further west

with eightfarmers. Thiswas an old developed site with totalwater management with the reservoir that
was silted and the main canal in a bad state. The technical method for cultivation was not correctly

followed bythefarmers and the output obtained forthe projectwas not different from the normal
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validation of selected sites

ITRA shortlisted six sites that were submitted for validation. They include Tchanga nidE, Few H6l6l6,

Kawa CEG, Gnatre, Atchangbada DRDR and Atchangbada (Tanend6 Few) sites. At the end ofthe exercise,

three sites were ofJicially seleded. They are lheTchanganidd, Kawa CtG and Gnatre sites. A fourth site,

the Atchangbadd DRDR site, which did notfully meetthe biophysical criteria set bythe project was ( let

through ) due to thp levelotfarmer pari.rpation.

Site vi‖ age

86m62

Atchangbada

(awa CEG

B6m6 Adёta

Very easy access

Blitta

[asy 8ccess

Atchangbadさ

KPELE

BLITTA

BLlTTA

KOZAH

KOZAH

PIlt`aux

Central

缶 1「a‐

Kara

Kara

7・ 05.318N
O・ 43.284E
8・ 20325N
l・02906[
9・ 29021N
l・ 07.851[

9・ 37746N
l・ 02.694〔

9・ 37527N
O・ 59584[

one ofthe five newsites is located in the Plateaux region and another in the centralregion. The other

three are located close to one another and are in the same region and the same prefecture. Allsites

have easy access.The biophysicaland socio-econom ic cha racteristics are contained in Table 15 and

Table 16.

rable ls, Biophysical .haracteristi.s olsites in Togo

Site Flooding Watertable

Blmさ2

Lone and mild
longitudina I slope

Long and pronounced

'FanV pionounced slope

Sandyto sandy- Gradual
€layey-silt

TernpOrary

Ternporan′

ImpOrarV

Ternporan′

3

10

Atcha.gbade

silt
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output of otherfarmers working at the site. The outputwas about 3 t/ha. For2011, the impact of the
project considerably improved the output of the remodelled Sobosite.

The socio-economic difficulties related to the implementalion ofthe project in 2012 led the regional

coordination agencyto make a last minute requestfor new sites to be selected in the region of Plateaux.

Ihus the 86m62 site was included among thefour shortlisted sites.

Tabld 14, Lo.ation ofvalidated sites in Togo.

Prefecture Region Di“./Pref

in Knl

3

5

10

12

15



Kawa CEC I U shaped S.ndy
Aver.ge slope with warer
s!pp y from 4 culverts

Generaliy, the predominant soiltexture on allthe sites was sandy. Therefore, chemically, the siteswere
very poor. Although flooding was gradualon allsites, the land dries up quickly enough only a few days

afterthe rains. Erosion was very pronounced atAtchangbadE due to the slope and the very sandysoil

texture. The Kawa CEG site floodsfairly quickly especially due to the waterthat rushed forcefully out of
thefour culverts ontothe site, Erosion was also very pronounced at this site. Allthe sites were farmed

to a fair extent,

Table 16, so.loecon omlc .ha ra cteristics ofthe ssDrltes l. ToEo.

No. ofp€rsons Land tenure

Blm`2 Skong Household Gilt with orwithout
compensatlon

lchansanidt

Kawa CEG

Very strone !20
Very strong t 20
Poor r 15

Pool t2O

Gift withoutcompensation
Gift withbut compensation
Gift withoutcomPensatlon

Household Giftwithoutcompensation

There is strong local participation in three out ofthe five sites. They are 86m6, Tchanganidd and

Atchangbadd. In Kawa CEG, the farmers expect eveMhing from the project. ln Gnatre, the lack of
organisation of the farmers hindered the progress ofwork in the field. Land ownership on all sites is

household-based with no specialproblems in obtaining use of Iand.

OrBanisation of SSD activities
The approach here is similar to the one used in Benin. Farmers were informed ofthe measures to be

taken betore the start ofthe development works. The sites needed to be cleared and pegs provided. The

agency responsible forthe projed musttake necessary measures to supportthe farmers in the field

works. With lowland development being season dependent and carried out over an extremelyshort
period, any orga nisationa I failure will compromise the operations. The €hronological order of events

must be strictly adhered to. With allthe sites already being used forfarming, most ofthe organisation

required was from the agency in €harge of activity implementation, lt is expected thatthefarmers at the
selected sites would be putin groups before the implementation ofthe activities.

Preparation ofPlans and Site development

Farmers, te€hnicians and persons responsible for develop m ent works wentthroughout the lowlands in

orderto identify naturaldrajnage pathways, unique aspects and other particu lar featu res ofthe field.

The farmers raised the difficulties they had encountered in developingthe sites in terms of water
management. Based on observations made in thefield and information obtained from farmers, a

development plan was prepared and proposed to farmers. lt was disaussed and amended.The

development would be caried out on the basis ofthefinaldocument which was mutually accepted. lt
would serve asthe fund amental document for the deve lopment works. The normal process continued

Site

qurc( temporary I

Mode ofLandtransfer
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and pegs were placed and marked, works exe€uted, etc. AtTchanganida for example, the farmers were
familiarwith the approach after having practice it in 2011, progress was quick as lesstime was required
for explanations. On othersites, one had to be patientto getthe beneficiaries to understand the
process-

ln addition, it is necessary to state that the stability ofthe works would depend on the soiltype. Bunds

are stable on allclayeysoils from thefirstyearwhile forsandy soils, it is necessary to wait twoto three
years to make corrections or readjustments at each rain given the poor stability ofthe materials.

Monitoring and Cultivation

Monitoring made it possible to €nsure thatthe plan was respected or amended as dictated by the needs

in the field. Rains are desired during this perjod, making it possible to observe ifthe different processes

designed would workwell. Rain during execution ofdevelopment works remain the best indi€atorfor
the accuracy ofthe plan and quality offield works.

The need for a specialist to work at the sites isjustified for sites where the ropography is fairly difficult
thus requiring masonrV works.

Tdblp I7. 0Fveloped SSD (ite5 ano ta.mer,nvolvama-r.

Site

86m62
Tchantanida
Atchangbada

３

１

５

　

　

５

　

　

３

２

ividua

Highly func.ional group

Barely functional group

K.w. CEG

Tutu

Atotalof6-4 hectares were developed across allthe sites, The Sodo site was nottaken into account as

practically nothing was done there. The average number offarmers on the sites was about 15. tt should

be noted thatfarmers at the 86m62, TchanganidE and Atchangbadd sites were dynamic. Atthe other
sites, farmers showed little interest for the works. At Gnatre, the lack of organisation ofthe farmers was
quite striking. lt was difficultfor them to agree on theworks. The number offarmers wentfrom 16to 10.

At Kawa, the scope ofthe works to be carried out far exceeded the number of farmers working on the
site. The disagreements between members and the desire for easysolutions led |TRAto undertake the
works at the sitewhich is easily accessible and where results could be seen from the road which had

high traffic. The number ot tarmers went from 22 to 7.
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For each site, pictures are provided in Annex 4to illustrate the progress ofthe development actifities.
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There was d rought for over ten days during the winter period at the Centraland Kara regions. The

development made a difference in the behauour ofthe rice on the developed and non-developed sites.

Farmers atthe 86m62, Tchanganidd and Atchangbadd sites were commjtted to the development cause.

Requestsfor assistance frorn rice farmers in surroundingvillages were re€orded, At Kawa where
participation was poor, lowland development made it possible to save the rice fields from heaw rains rn

the area which affected most ofthefarms. Easy access to site enabled all passers-byto stop and

appreciate the initiative. Dissemination oftechnologyand extension ofthe area developed should not
present any problems in theyears to come.

Conclusion

The system put in place which involves givingthe ITRA regionaldiredorate the responsibility of
coordinating activities has led to increased visibilityfor project activities in thefield. Although the land

area developed fellshort ofthe target, the dynamism of the team involved in the project is noteworthy
The southern part recorded little success due to the socio-economic problems experienced at the site
(formerly developed sites ofSodo and Tutu)and the system put in place for monitoringfield activity.

5.4 Analysis of the progress

5.4.l  Benin

ldentification, validation olsites and participation of ben€riciary com mu nities

Allthe sites shortlisted by the team were validated. This exercise witnessed the participation of high

numbers atthe Koroborou site. Participation acrossthe other siteswas poor to average, lt should be

noted however that that there was a significant difference in participation from the validation to the
field implementation phases. Most ofthe inland valley sites in Benin have had at least one development
project bringing easy solutions. The same applieswith regard to the peoples' expe€tations ofthe
SMART IV projest, at some sites (Koroborou, Kpakpaza), the farmerswere disappointed because allthe
activitieswere not carried out on their behalf. The complaintswere constant. The resultwas a reduction

in the number offarmers during the implementation phase in the field. At the sites where the proje€t

was successful, the nationalcoordination body should help the farmersform groups which would be

officially recognised bythe regional rural developm ent services.

tand tenure
Land use is obtained as a free gift at allsites except Zoungo wherethe plots are rented. A plot of 20m x

20m or400m'zis rented as the rate of 5O0F CFA or 12,500 F CFA per hectare. Thiswas not a major

difficulty forthefarmers atthe site. Asthis was an annual contract, it is important that the land is

secured for the project beneficiaries by putting in place a long term contract. After the land has been

developed, it is not certain that the land owners would continueto rent outthe land at the same rate.

The national coordination body in conjunction with CeCPA should approach these ownerswith a viewto
ensure long-term access to the land forthe farmers,
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The distribution of paddy rice was not really a problem in Benin. The national agriculture promotion

company (SONAP RA) th rough the CeCPA, is responsible for collection in the major production areas on

behalf ofthe hulling factories in Glazou6 and Malanville which in turn deliver thefinal productto the

national office forfood security (o NASA). lndividua I farme rs can also take the crops directly to the

factory. The most highly sold variety is the lR 841.

The price is attractive at 162.5 FCFA/kg. The Glazou6 factory which is closest tothe project sites

functions at a sixth of its capacity. The sales problem occurred in the areas with low level production

Some farmers complained to the CeCPA ofthe delay in receiving payments.

Land area developed

The project developed a t otal ol2L.2ha ot lO6oA of the initial objective. Considerable efforts have been

mad€ by the national coordination body of the project in terms offreeing up all types of means for

implementation in the field. The land areas developed would have been larger had all the technicians

been present at allthe sitesfor more regular monitoring. Another major problem was the several

lowland development projects which all offered their own approach. Generally, the people were

accustomed to quick fixes and it becomes dif{icultfora projectto take firm root ifonlythe least effort is

required from the beneficiaries. The activitieswere mu€h more successfulin areas where which have

not had a lot of projects orareasfarfrom the major urban centres.

capacitv building for different stak€holde.s

The capacities ofthe technicians who regularly attended site were enhanced and they were able to

reproduce the approach. Thk was notthe samefor those who were absent or showed little interest for

the project in spite ofthe considerable assistance provided by the NationalCoordinator. lt is truethat
they have otherconcerns but their performance fellshort of incentives provided. Manyfarmers qui€kly

mastered the approach and repeated it immedaately. Some ofthese farmers can become indigenous

developers in orderto supporttheir peers buttheir skills are lamited totheir lowland. They need

additional training as veryfew lowlands are alike in nature.

Anoiher important area to highlight is the attraction of alltypes of people who passed besidethe

developed sites located alongthe major roads. They could not help but stop to observe or admire the

activities underway in the field. Many farmers have requested for thetechnologyto use in future

agriculturalseasons.

The Entreprises de Services et Organisations de Producteurs (ESOP) promoted bythe NGO ( Entreprises

Territoires et D6veloppement ) (tTD) present in Togo and Benin also buys and processes paddy rice but

at a very smallscale and at less attractive prices.

Conclusion

ln spite ofthe delay in the start of activities in the field, the works had visibility on allthe project sites.

5.4.2 Togo

ldentilication, validation ol sites and participation of beneliciary communities
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ITRA shortlisted six sites and four were selected afterthe validation exercise. These include the lGwa

CEG, Gnatre and Atchangbada sites in the Kara region and Tchanganida in the Central. ln reality, the site

in AtchangbadE was selected on a discretionary basis as it did not meetthe biophysical criteria forthe
project but the involvement of the localcommunitywas very high. The socio-economic problems

encountered on the two sites in the Plateaux region, sites that were formerly developed, led the
regional coordination agency to requestthat new sites be selected. There was a late shortlist exercise in

this region and one new site out ofthe four (4) shortlisted was selected. This is the 86m62 site.

Community participation was high at lhe B6m 62, Tchanga n idE and Atchangbada sites. For the Kawa CEG

and Gnatre, the poor fa rmer turn out and especiallythe disagreements between members led tothe
slow progress offield activities. The farmers atthe last two sites placed a lot of demand on the project.

They were inclined towards quick fixes. The system in place in the northern part ofthe country was very

functional. lt complied with the decisions taken duringthe project mid-term workshop which took place

on 19,20 and 21May 2012 attheAfrica Rice headquarters in Cotonou. lt involved the provisjon ofa
regionalcoordination effort forthe project. These activities did notfare as wellin the southern part of
the country due to the system in placewhich should be reviewed. Recommendations have been made in

lhh regard tothe nationalcoordination body.

Land tenure
For allthe sites, land tenure was not an issue. Land ownership was family based and land use is obtained

as a free gift, with the exception ofthe Tutu site, a formerly developed site where the land is rented for
use. The cost of rent has increased overtime. lt was 2,500 F CFA in the 2000s.|t presently (2012)costs

3,000 F CFA per400 m'zor 60,000 F CFA per ha. lt must be noted that totalwater management had been

achieved with the possibility of planting severaltimes a year. Land is also obtained by renting atthe
Sodo sitewhich was not developed this year.The crops harvested are shared on the basis ofone-third
for the land owner and two-thirds for the farmers.

Markets

There is no market at the national leve I for the purchase of paddy rice. However, the Togo agencyfor

food security (ANSAT) has given loansto rice fa rmers to prevent them from bein8exploited bytraders.
At harvest, the agency receives the hulled ri.e after ensuring it is ofsatisfactory quality. lt buys the
hulled rice (lR S4l variety) and the purchase price varies from 300 to 350 F/kg. [SOP, food processing

microenterprises promoted by the NGO Entreprises, Territoires, Developpement (ETD), about ten of
which are scattered a lmost throughout the country, organisethe ricefarmers, supportthem in the use

of tech nical methods, buy and sellpaddy underthe label '1iz D6lice". The price variesfrom 135F to 140F

per kilo. This price can rise to 150F in caseswhere nosupport is provided forfarmers. The lR 84l variety

is the one produced and sold.

Land area developed

Togo developed a totalof 6.4 ha across six sites or 32% ofthe initialobjective. The land area developed

is as follows: t ha ofthe developed land at Tutu, 1.7 ha ofthe new site at 86m62,0.9 ha at the
Tchanganide site,0.8 ha at Kawa,0.7 ha at Gnatre, 1.3 ha atthe Atchangbada site. Farmers at Sodo did

nothing. Theywere satisfied with the opening of two drainage pathways on the 2ha offormerly
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developed land. The bunded plots were not remodelled. This site was not considered in the accounting.

Farmer participation was particularly high atthe B6m 62, Tcha nga nidd and Atchangbada sites. The

structure put in place in Kara led to significant results especially in terms ofsupport tofarmers and

regular monitoring of sites.

Capa city bu ilding for the difierent sta keholdeIs

Regular monitoring bythe technicians and their permanent presenc€ at the different sites led iothe
enhancement ofthe capacilies. They have always implemented the recom m endations from everyvisit
ofthe regional coordinator. They have mastered the technique and are able to carry out dev€lopment

works in line with a plan. Farmers at some sites were also well informed on the approach and were able

to continue on their own following corrections made afterthe rains. They learned a lot on the profitable

mode of rice production, that is, the need to adhere to the technical method forcultivation,

Conclusions

Although the outcome fellshort ofthe initial objective, considerable effort was deployed especially in

the northern pan ofthe country due to the support mechanism in place. The outcome in the southern
partwas less encouragingfor two reasons namely, poor farmer participation atth€ formerly developed

Sodo and Tutu sites and alsothe supportsystem in place which did not always make it possible to

regularly follow up these farmers who are inclined towards easy solutions.
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6 Training and capacity building

6.1 Internships and thesis research
The table below provides an ov€rview ofstudents who have been involved orwho are involved through
a traineeship or a M.Sc. research within the SMART,IV project duringyear 3 {2011-2012).

Tab[e18:Students having pero,nied within the sMART“ V prolect.

lnstitution Nationality Title of thesis (topics) Status

Mondegnon
University of
Parakou, Benin

Andr6

Kindjinou

Bjorn
Nikolaus

1、l Sc

4ヽ.Sc Benin

Defended
thesis

Defended
thesis

Benin lntegrated management of water

vacantr student being recruited

vacant, student being recruited

and nutrients in the sawah rice
system in the inland valley of Bam6
(zasnanado District)

topic: adoption of good agricultural
practices in lvs
topics: socio-economic analysis of
water resources use in lvs

,n progress

ln

ln

onre ati

topics: yield assessment, soil
science, spatial analysis, inland

IΠ

prepa「 ation

This PhD proposa I will focus on the hydrologicalbehaviour between inland valleys. Atoposequence of
inland valleys willbe studied to investigatethe impact of intensification and 55D on the next inland

valley. This study aimsto get a better understanding ofcumulative effects ofSSD on water quantity and
quality in inland valleys. The scale is between field level and basln level and close interactions are

foreseen between researches atthese two s€ales.Thefield levelstudies may supportthe understanding
ofwater use ofsawah rice cultivataon at the levelofinland valleys, whereas a better knowledge on the
hydrology in inland valleys and the cumulative effects will support basin hydrology modelling. This

research is therefore com ple mentary to the existing activities that are undertaken in the SMARTiV
project and it is well embedded.

University of The impact ofSawah rice cultivation
on soil fertility and crop

rformance in Benin
University of

Calavi, Benin

M-Sc. Benin

tJniversity of
Kiel, Germanv

M.Sc. Germany

topicsi inland valley mapping,
agricultural intensity

topics: land use, hydrological
modelli rice lntensification

M Sc.

ヽ

I Ge「tiude

l TOgnite

ln progress

4ヽ Sc.

__■

vacant, student being recruited M.Sc.

6.2 PhI)research
VVithin the SMART― lV project a PhD pOSitiOn will be financed The topic orthe PhD vvill be′ Mode‖ ing the

hyd「 ological i「npact of rice intensification in inland valleys in Benin′ .Contacts、・vere established、vith

P「OfeSSOr Bernd[)iekk「 lger of Bonn tり niversity in August 201■ and the research topic was agreed upOn

|

51



Due to administrative problems, the final contra€ts were signed only in August 2012. The recruitment
process was started in October 2011 and Mr Alexandre Danviwas selected for this position- Danvi is

engineer in Water Science and Technology (University of Abomey-Calavi, 2008). His knowledge on

languages includes French, Fon and English (TOEFL results:76). He is employed since twoyears bythe
Cellule Bas Fonds {CBF) and he is responsible for data collection and site management of research trials
in Bam6, central B€nin.
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7 Proiect management

7.1 Coordination
Major project coordination activities included

Discussing and aligning research and development activities between researchers and partner

institutes;

- Preparation ofssD development planning for 2'd halfofthe project;

- Preparation ofwork plan and budgetfor project yeat 412012'13);

- Preparing annual research contracts with project partners CBF, ITRA and lWMli

- Preparing contract between AfricaRice and Bonn University regardingthe PhD position;

- Administration for Msc and PhD students;

Organization of a project meeting in Lom6 on lanuary 17 with participation ofthe national

partners and lMWl;

Budget control;

Organization and coordination ofthe mid-term reviiw mission of Dr Buri;

Organjzationof theSMART-jV mid-term reviewworkshop, and

- M aintaining website smartiv.wordpress.com. Atotalof 16 blog posts have been made and the

blog has been viewed by approximately 3,398 visitors since its start.

7.2 Mid-term review process

Iable 19. Pl.nninsofthe mid-term review Drocess

7.2.1 Introduction
Accordingto the project principals a mid-term project reviewwas held to assess the progress and

strengths and weaknesses ofthe project. The different steps and their planningare outlined in the table

below. Thefollowing paragraphs outlinethe internalself-evaluation report, the mid-term workshop and

the project implementation plan forthe second half of the project.

March-April2012 lnterna revieuseif evaluation report su brnilted to the donor (dead line: April 13, 2012).
May 2O!2 Projeat prog.ess workahop + discuision with MAFF on the evaluatjoir and.bulput

_ targets,
July 2012 Overa Ll project implementation work pla n for second half of the project developed and

subflritted to the donor.
August 2012 Work plansfor2012 based on review and discussions.

7.2.2 Intemal revievself-evaluation
Dr Buri ofthe Soil Research Institute in Ghana was invited to perform the internal project review, Buri

has long experience in Sawah System Development in Ghana and in collaboration with lapanese

colleagues and projects.
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ln March 2012 Dr Buri visited AfricaRice and discussed with project scientists and national partners. A

field visit was paid to the research and deveiopments sites around Ouinhi. His finding and observations

regarding the expected outputs and recommendations for improvement are outlined in the review

report, which can be found in Annex 1.

It was concluded that development activities lacked pro8ress and that research activities had advanced

sufficiently. ln the se.ond half ofthe project timeline major emphasis should be put to the development

activities in orderto achieve the expected outputs. Specific reaommendations were made regardingthe
research component ofthe projed, especially regarding soilfe(ility resear.h. Afulloutline of all

observations and recommendations in provided in the review report in Annex 1,

7.2.3 Mid-term reviewworkshop
A mid-term workshop was organized from May 21-23 in Cotonou, Benln.The workshop was attended by

all national and international partners, all project scientists and students, as well as the donor.

The workshop consisted of two days discussions, including presentations of achievements and goals,

planning of upcoming activities, and one day field visit to Ouinhi and Bam6. The report ofthe workshop

is available in Annex 2.

Fi&re 22, Perti.ipants ol the mid-t€rm review workshop. From left to right Mal€kiSadiana, Shin Abe, felix Gbaguidi,
To$imide Houngbadie, Fred (irito, Takanobu bbayashl,worou Soklou, Hlroakl Shimokawa, xoi.hi Futatuchi, S.nder zwart,
Bjorn Nil(olaus, Ahinou Arouna, Alexendre Danvi, Gertrlde Tognite, Moro Suri

7.2.4 SSD planning 2nd term ofthe pro,ect
Based on the outcome of mid term r€fiew process, two important actions were immediate made

54

;ry
,

‘

１

壼

′

■
，

―

`r
ヽヽ

■

′

．

，
―

,

′

一Ｉ

Ｐ

檬

一

,

ヽ

嗜

絆

１
■

一

〓
―

・
″
麟
¨

itk

１

１
●
●
■

―

，

１

日
ロ

ロ
、

■

１

，
■



1. ln order to boost development activities, Dr. worou Soklou was appointed as regional

coordinator ofdevelopment adivilies in Togo and Benin.

2. ln order to better balance research and development in the project, the position of researcher

water management was cancelled and extra funds were made available to support the

development.

The nationalpartners, the regionalcoordinator ofdevelopment and the project leader thereafte r

developed the planning for development activities for the remainder ofthe project. The targets per year

were defined, developmeni activities were outlined a general planning for the remainder ofthe project,

detailed planningfor year 4 (2012-2013), a monitoring system for the development activities.

Torgets lor ssD

Thetable below provides the target areas forsawah system per country. ln each country atthe end of

the projed approximately 20 ha must be developed in the dry season and 100 ha must be under ri€e

cultivation in the rainy season. Farmers will be trained on thejob by the regional development

coordinator from AfricaRice and stafffrom ITRA and CBf.

Table 20. T.rgets for ssD perse.son in Togo.rd Benin.

Moment of evaluation Target
Total

Rai ny season 2012
Dry season 2013
Rainy season 2013

Decernber2012
l!ne 2012

lLrne 2013
September 2014

20 ha

10 ha

SO ha

20 ha

100 ha

Gene ro I plo n n i nq 2072-74

ー

``li●

●1`ol● |

■

Ⅲ

…

‐

…
‐

…

‐

―

″‐●‐

―

¨ ‐
‐■ ‐ヽ

…
…
‐‐¨

…Ⅲ●●tl,`r∝ ●t●,,lo●ま●イ
'0ヽ '′

1●ヽヽ

・ ●●tl・
=ro・
●t●・ ,'● ,,t●

“
C,'′●:0'

●|ヽ●●8●Ⅲ●●t●

`●

,●

`●

●‐ ‐
―
… …‐ ‐ ―
― …

Ⅲ
…

Ⅲ

… …

.Ⅲ t.,.u_.|.,Ⅲ .Ⅲ .iに {,′・ ・̈・・・・ )

''。
・●1・市・ ,●.`●・・・ ,・・ {・卜̈ ,・・`IЫ・ l

・ i.1.・ 1・ |・・・ |・ ,い・・ |・ |・・ |`、・・・・・・ |

●,`v● It● 1lo● ヽ
``″
,●●,●●

●|、 |●●,|,、●,t●
`,`‐
1■ |`

|'t● _膠,11,11:´
矮量疑i蒻播

55



Table 21. Description of planned development

activities.
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Training site selection . Twotrainings willbe organized, one in Benin, one in Togo.
. The trainingw,llbe developed and provided by the

development coord in ator of Africa Rice.
. Target audience isfield technicians ofCBF,lTR& CECPA and

ICAT.

. Subject ofthe training isthe selection ofsuitable sites for
ssD.

. Two days trarnrnC, three days field .nalysis.
Two trainings will be organized, one in Benin, one in Togo.
The trainingwillbe developed and provided bythe
development coordinator of Africa Rice,

Target audience isfield technicians ofCBF,ITRA, CECPA and
ICAT.

Subjed ofthe training is partic:paiory implementation of SSD,

including design, implementation and good agricultural
practices.

Two days trainin& three days field work.
Reflection meeling for erdension
staff

. Two meetings will be organized, one in Benin, one in Togo.

. The trained technicians will discuss achievements, problems
and improvement options will be discussed.

. Meeting willtake place after the rainyseason 2013.
Two meetings will be organized in each €ountry, possibly it
will be repeated in new regions in the final year (year 5)
Farmers from surrounding areas willvisit SSD sites
lnformation willbe provided on sSD, the benefits and howto
implement it.
lnterested farmers will provide contact details to national
coordinators and sites willbe visited for validation.

Farmer exchange meetings
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Training participatory
implementation SSD



Regional lield technician
exchange meetings

. Trained field technicians will visit SSD in their region.

. several meetings will be organized with the goalfor exchange
between field technicians and to dascuss successful
S ervision offarmers in SSD

Back-up mission development
activities

. Two back-up missions are planned in two rainyseasons.

. Dr Buri, specialist in sSD in Ghana, will provide guidance on
howto improve SSD in both countries.

. Missions will be planned bythe region development
coordinator and targetthe national organization as well as

back alcoord;nator
lnstruction vid€o for farmers on
'Design and implementation of
Sawah System Development'

see section 5 below
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Dθ :α′′ed ρ′α
""′"ク
2012‐13

The table be10VV prOVideS a detailed planning Of developrnent activities as agreed bv AfricaRice and the

natiOnal pa嗜 nerS.On the next page a Gantt cha嗜 provides the planning Or the activities.

Table 22.Detaled planning of development attiutiesin year 4(2012‐ 13)

september,2012
erViCe(lCAT)

October 15・19,2012

0ctober 22‐26.2012

て〉dober,2013

October′ 2013

.November′ 2o12

Novenlber― December,2012

November― 」anuaw,2013

Benin & ToEo

Benin & Iogo

mission to three regionalextension services
(CERPA)todiscLssinreBration intotheproject
'iite selection forsawah system development'
tite selection for sawah system developmenr'
farmer erchange meetin8s Tchanganidd &
Atchangbada
farmerexchanse meetings in Todjotin & Zoungo
Backup m;ssion developmenr anivities Dr Buri
selection of at least ten newdeveopment sites
realization of farmer demonstratipn video in four
n ariohal languages: Fon & Dassb (Benin), Ewe&
Kabye (roso)
haruest of first season (rainyseason 2012)
'participatory developm€nt of sawah systems'
'participatory development of sawah systems'
start ofactivities for dry season lwhe.e possible)
harvest of dryseason
Site-selection and validation
start of activities for wet season

tbO,To,
tbd,3enin

tbd,TogO

Benin & ToEo

Benin & Togo
Benin & Togo

Benln &Togo
Benin & Togo

training
traininB

November- Decenrber, 2012
)anuary 21-25, 201,3

January28- February 1, 2013
February - Ma rch, 2013
June luly,2013
Apdl-June,2013
luly-Algust,2013

training
training

M:● tF「5C NOV DiC jAN F:B MAR APR MAY lUN りUl AUG 5[P
Trainhs sire seledion'To3o

Fa,n.r eich.ise meer iss Tqo

Ba.k !p mi5srondev€ioprEit adivnres
sS0impeme ar on den.nnraron viceo

hd en ofri.€ i de,eiopmEii ite! Itrer seasoi) 籾躙.麟
sso et, t sror dry seaion lwhere posib e)

MfrenoI rle n developmeitsrtes ldiy seasoi)
and volldatlo,fo,,,t`,,,o●

ssD id viues for wer seroi D・ olo o,t
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Monitoring ol development adivities
Development activities are continuously monitored by

maintaining an excelspread sheetwith development indicators collected during each season;

taking pictures ofthe development sites;

measurin8 once perseason the exact acreage under rice cultivation in each sSD site using GPS;

and

assessing rice yields after harvest by samplin8.

Region
North
East

ler source

Development a.tivities

Stabiity

DrainaCe can.l
lrrigation Canal

Trdining video on sawoh system Development

Forthe purpose ofscaling out a video is proposed that showsfarmersthe advantage ofSSD and that
allows farmers to implement jt themselves, usuaily wjth support offi€ld technicians from CBF, ITFA or

the extension services in both countries (CECPA and ICAT). Field technicians ofallfour institutes are

being trained and the video will be provided to them to support sensitization of farmers-

Target audience
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The audience is farmers, whether already cultivating rice in inland valleys or not.

subjects covered in the video
The following subjects will be included

Design oI sawah system using knowledge oftopography, placing irrigation canals, drains, fields
creatingthe canals, bunds, using sticks with different colours
tools for proper levelline ofland, water on the fleld

Use of powertiller
Transplanting preparation ofseedlings, transplanting in lines, planting distance
Fertilization
Credits

Well designed system & good practices will improve rice yields; 4-5 ton is

possible in sawah system. Advantage: fertilizers stay in the fields, good water

Land levelli

nTent

Africa Rice Center,ITRA, CBF - contact details, MAFF

Filming location
lnland valley ofZoungo, close to Ouinhi, is proposed. The inland valley is located next to the road

between Ouinhiand Porto Novo. ln this inland valley, farmers have developed ll hectare ofsawah

system and they are considering further development. Filming muststart in Novemberwhen rice is

growingfull. The harvest in planned for November/December.

Languages

Originalfilming language will be French. Subtitles prepared in tnglish. Translation into Fon & Dassa

(Benin), Ewe & Kabye (Toso)

The recruitment processesfor both open vacancieswere on-going. Dr Arouna (Agriculturaleconomist,

Benin) was recruited as of February 2011. The position water management was advertised and Dr

Masiyandima was recruited. However, it was decided she will not work forthe SMART-IV project, but
focus on otheractivities, This decision wasthe immediate outcome ofthe mid-term reviewwhich

7.3 Project staff
The SMART-IV project started the third projectyear with two scientists: Dr Abe (SoilScientist, Japan),

and DrZwart (Remote sensing & G15 specialist, Netherlands). Dr Demb6l6 (lVC coordinator)was regional

coordinator development activities.
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Length ofthe video

30-45 minutes, subdivided in chapters^ections that can be shown independently

Timeframe
September: receiving quotes from producers/ companies + selection ofcompany
October: development of script

November Decembefi filming
December-January: production of the video

January February: translation in three other languages



requested development and res€arch activities and budeets to be b€tter balanced. Water management

will now be covered by lWMlwith support of DrZwart.

Table 24, se.ior positions within the SMABT-lv proje.t,

Oct Nov Dec Jan Feb Mar 」tn  」ul

Soilscientist

PDF water manasement *

PDF Economy & impad
Remote sensing & GIS specialist

Development specialist **
+a PDFWat€r Management willno lon8er be employed bytheSMART lvproiect.The mid-term revlew report

requested that research and developmenr should be better balanced.
** afterthe decease ofDr Demb6l6, Drsoklou was appointed as cons!ltant development between Mayand

au8ust 2011. As ofSepternber 2011, Dr Soklou is regiona I coordin ator development for the SMART-|V projecl.
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Annex 1: Mid-term review report, Dr Buri
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Mid-term review report SMART-IV project

Executive Summary

"Sawah", Market Access and Rice Technologies fot Inland Valleys (SMART-I\I proiect

is a Japanese funded proiect under the Minisky of Ag culture, Forestry and Fishedes

(MAFF). It is a lowland development project being executed by the Aftica Rice Center

(Africa Rice) in collaboration with othel partners. It is expected to benefit sevelal

courhies including Benin and Togo. The SMART-IV Project goal is to improve the

Iivelihood of the rural poor by reducing imports oI rice through exploring the potential

of the "sawah" system to increase dce productivity in inland valleys while improviug

{armers' access to markets and dce technologies in SSA. This is to be achieved through

the execution of several work pages undel the "sawai" system development procedure.

The expected end results are the baining of 150-200 farmers, development of 200-300ha

of land, farmer guaranteed minimum paddy yield of 4.0t ha'r, establishment of 20,30

demonshation sites, site specific management recommendations, production of maps

and publications, among others.

However, at the mid-term stage of the plorect it was found that on the research side

considerable progress has been made, while the development activities are far behind

on schedule. Dudng the second stage oI the project greatei efforts must be put in place

iI the above goals and outputs are to be achieved. Minimum basic shucfuies for the

establishment and effective functioning o{ "sawa}r" systems are yet to be fully
operational. As a result, a number of recommendations have been put forward with
immediate priority placed on farmer organization al1d land development. More

machinery and training for machinery operators is very necess;uy. This should be

followed with advaaced exploration of market access for dce being produced. Research

should be carried on-farm, site specific management options need to be established and

the use of local, available and affordable materials to improve soit fertility should be

given much attention.
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Intloduction

The "Sawah", Market Access and Rice Technologies lor Inland Valleys (SMART-IV)

ploject is supported by the Minisky of Agriculture, Forestry and lishedes (MAFF) of

Japan. lt is a lowland development project being executed by Africa Rice in

collaboration with other parhlers. The Project is expected to immediately benefit both

Benin and Togo. It i5 to cover vadable agro-ecological zones across both countries. It
commenced in 2009 and the first phase is expected to be completed within five years

(2074\.

Terms of Reference (ToR)

I was hired as a consultant to review the project under the following terms of reference:

1. Review the proiect based on the five year implementation plan for 2009-2014, and

2. Collect information from annual reports and project updates, and discuss

progress and work plans with scientists of the proiect implementing

organizations.

Review Methodology

As outlined in the ToR, the consultant had the opportunity to read through one ainual

repolt (2010-2011). He had a series of discussions and interacdons with project scientists.

He went on a field visit to a reseatch site at Bam6, a demonsfoation site at Aiz6 and a

developmental site at Kaffa-Ouinhi, all in Benin. The consultant also had the

opportunity, while on the field, to speal to a farmer at the demonstration site at Aiz6

and a few other farmers at KaJ{a-Ouihl1i. Observations made from the field alld as

repolted by both scientists and farmers wele weighed against expected outputs.

Recommendations were then provided.

Proiect Obiectives

The overall goal of SMART-IV is to improve the livelihood of the rural poor by

reducing imports of dce thtough augmenting the production oI Inland valleys of Sub-
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Mid term review reportSMART-IV prcject

Saharar1 Africa (SSA). The project aims to explore the potential of the "sawai" system

to inclease rice productivity in Inland Valleys while improving farmers' access to

markets and dce technologies in SSA.

Working Packages

In order to achieve its obiectives, the proiect was expected to conduct activities based on

the following working packages:

1. Organize workshops for launching meeting and Participatory Learning and

Action Research (PLAR) baining for dce falmers;

2. Establish satellite villages for SSD according to agro-ecological zones in botl-r

courtries (Benin and Togo);

3. Develop simple decision-support rules and training materials for SSD based on

lessons learned at two original sites in Ghana and Nigeria;

4. kovide taining for falmers using PLAR approach in dce technologies;

68

Charactedstics of the "Sawall" system

The "Sawah" system entails good agricultual practices such as construction of bunds

around rice fields, soil puddling and tevelling of fields in combination with good water

management. Thus it can minimize the effect of watq shortage, poor nuttition

especially for nitrogen and phosphorous supply, neuhalize acidity as well as alkalinity,

and improve micronutrient supply.

Proiect Expected Covelage

The immediate talgeted countdes for SMART-IV are Benin and Togo where "Sawah"

System Development (SSD) is to take place/established in ten regions (agro-ecological

zones) across both countries. Prorect is expected to be later expaaded to cover Liberia

and Sierra Leone.



Mid term review repottSMART-IV project

5. SSD suitability mapping of inland valleys at countly level using existing data

and additional suweys on bio-physical, socio-economic, technical arrd eco-

environmental f actors;

6. Identify site specific constraints arld their management options against SSD

implementation, dce farming, water and nutdent dynamics at selected sites.

Expected Outputs

In conducting or caflying out tlrc above mentioned working activities, the following

outputs wele expected:

1. Workshops for annual meetings and PLAR training for farmers;

2. Sustainable developments of each 2-3 ha of -Sawah" demonstrations sites in 20-

30 satellite villages with minimum dce yields oI4 t har;

3. Total area of 200-300 ha will be put under SSD;

4. Total of 150-200 farmels will be hained under SSD;

5. Production of technical manuals and video products on SSD in inlaad valleys;

6. Farmer-tiaining by PLAR approach for at least 150 agdcultural leaders and

representatives from various villages having in-use or potential inland valleys

for rice production;

7. Suitability mapping, at tltinimum in 30 selected inland valleys in IVC member

countries; and

8. Management options for SSD, iice farming, water artd nuhient dlTamics in

lesponse to site-specific conshaints.

Current Statuy'Situation (Observations)

My interactions with proiect scientists, fatmers and field observations made indicate

that progress has been made or is being made undet research as evidenced by some on-

going activities and ouq)uts. However, while eflorts are being made to enhance

developmental activities, more lemains to be done.
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(A) Deaelopnent

Comparing the developed working packages against the expected outputs, the

following observations were made:

i. More woik remains to be done under land development. Only about 1.5ha (less

than :t% of minimurn targeted area) has been partially developed so far in Benin

and cropped as against a target of 200 - 300 ha for both countries. Ftust crop is yet

to be harvested and therefore yield figures cannot be quoted, even though

research has reported paddy yields of over 4.0 tons per hector.

ii. One demonshation site was established in 2011 in Benin but because of the

absence of supporting structures, it did not achieve much as it was not

patronized by extension and farmers. This is against a proiect target of

establishing 20-30 demonstration sites.

iii. Currendy,

. thele are 10 technicians trained on basic SSD principles. Howevet thete

ale no field development officers (only officer currently indisposed) who

cart liaise and supen ise tie activities of these technicians and farmers.

. there seems to be no fturctioning rice farmer-groups in place,

. out of the 10 legions for botll counlries, only seven (7) sites have been

selected so far (4 sites in Benin a1ld 3 sites in Togo),

. selected sites have not yet been characterised (bio-physical/socio-

economic)/

. farmer sensitization and tlaining is yet to start

. no land tenancy arrangements have been put in place,

As a result oI the absence of the above, no effective Iield developmental activities could

effectively proceed.
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1. Land Evaluation:

a. Inland valley identification and mapping for both countuies (Togo and Benin) at

country level is in progress and at various stages of completion.

b. Suitabfity and fe*ility mapping is yet to be done.

2. Agronomy and Soils

a. Land use changes in soil organic matter d)'namics expedments have been

established. Some results obtained which are being published.

b. Plant Nutrient Management options expedments also established. Preliminary

results obtained on mineral fertilizers use which have been reported or are being

published.

c. Weed conhol in relation to water management. Results obtained have beerr

reported in ICCAb

3. Water maragement

Work in progress with some results alieady obtained in relation to "Sawal" system

effect on:

- paddy yield,

- fertilizer use efficiency,

- water maragement improvement.

- work to soon begin on "Sawah" system ellect on water productivity, quality and

quantity (availability) along the valley.

- PhD research on hydrology in inland valley is started up. Contuact has been

signed by both parties and student has been selected.

4. Socio-economics
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(B) Research

Major activities under Research include; (i) Land Evaluation, (ii) A#onomy and Sotu,

(iii) Water management arld (iv) Socio-economics. Some progress has been made here as

most activities are either at advanced stages ald/or some results have already been

obtained.



Report indicates that some baseline data has been collectcd from a sulvey at one

site (Bame' in Benin). Baseline irformation for the oiher sites is yet to be collected.

Recommendations:

(A) Deoelopflent

a. The foundation for SSD is the establishment of basic shuctures that are necessalv

for the system to function effectively artd efficiently.

b. Field development is central to the success of the proiect and must therefore be

the number one pdority for 2012 and 2013 activities.

In order to get the proiect on track towards achieving its targel, goals and objectives, I

wish to recommend that the following steps be taken as soon as possible:

a. The few months before the sta* of the 2012 dce season for each agro-ecologr

should be used for the establishment of structures for the normal functional of

"sawah" systems. Thele is therefore the immediate need to move into the fields.

b. Care-taker development officer(s) need to be engaged to lead the execution arrd

supervision of field operations. They will also directly supervise the activities oI

hained technicians. Such operations/activities include:

c. Organization (gloup formation) and sensitizations of dce farmers

d. Land tenancy arrangements by farmers (proiect facilitates)

e. Characte zations of selected sites (physical & socio economic - part of research),

f. Provision of simple tools (mattocks, spades, hoes, guiding ropes, wooden planks)

and qedit inputs (fertilizers, agro-chemicals) in addition to power tillers (more

power tillers may be acquired to quicken the rate of field development)

g. Farmer taining, demonstrations and land development must be put together for

effectiveness and urity of purpose,

h. For greater impact to be made within the remaining time ftane of the project, the

number of agro-ecologies in each counky may be limited to only ;ueas where

rice production is major activity.
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i. Begin to look at marketing mechanism/options (project alld extension).

i. Deeper involvement of extension stalf in field activities (production).

Note|
Field work carl only be successful with effective coordination and collaboration between
staff.

(B) Researh

Progress has been made under research even though much remains to be done.

I therefore recommend the following:

a. Need to establish fertilizer recommendations specific to agro-ecologies,

b. Possibility ol extending organic matter dynalrics sfudies to selected sites across

agro-ecologies

c. Possibility of adding soil organic amendments (chicken droppings,

catde/sheep/goats manure, dce stlaw, rice husk, compost, etc.) based on

availability for site specificiq, under nutrient management)

d. IWMI and other collaborating pautners seem to have done a lot on water

management in relations to watet productivity, quantity and quality along a

valley system and drerefore further research into such aleas should be de-

emphasized.

e. Suitability and more importantly fertility maps should be developed for basic

baseline infolmation. Suitability mapping based on the site assessment are yet to

commence. Soil fertility mapping is critical for developing site specific

management oPtions.

References

1. "Sawai" Market Access and Rice Technologies lor Inland Valleys (SMART IV)

ProjecL Anaual Technical Project Report (2010-2011).
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Sawah, Market Access and Rice Technologies
for Inland Valleys [SMART-lV)
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Mid-term workshop SMARTJV project

lntroduction

The SMARTIV started its activities in October 2009 and is expect€d to run for 5 years untilseptember
201,4. Fto.r], May 27-23,2012 a workshop was h€ld with the followinggoals:

1. to perform a mid-term review ofthe project activities, and

2. to dis€uss, plan and coordinate activities for the remaining halfofthe project.

The workshop was attended by the project partners from Togo, Benin and Ghana (|TRA, CBF and tWMt
respectively), the projest scientists and students from AfricaRice, Dr Burifrom Soit resea.ch tnstitute in
Ghana and two officials from the Ministry of Agriculture, Forestry and Fisheries ofJapan. A full list of all
participants is available in Annex 1.

The workshop was organized in three days ofwhich one €onsisted ofa field visit tothe research site in
Bam6 and to the developmentsite of Kaffa-Ouinhi. On Monday afternoon presentations were given on
the status of development activities in Togo and Benin, and on the mid-term evaluation ofthe project
and recommendations by Dr Buri. Thursday started with four presentations on research progress by
S.ientists from AfricaRice and the lnternation al Water Management tnstitute (tWMl). Thereafter, the
Japanese delegation was given the opportunityto interact with all scientists in short discussion sessions,

Parallel, twosessions were organized to 1) coordinate water management research between phD

students, lWMl and AfricaRice, and 2) coordinate and plan development activitjes and approaches. The
workshop ended mid-afternoon allowing pa rticipa nts from Togo and Accra to return. Thefull program of
the workshop in provided in Annex 2.
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The workshopwas opened by Dr Aliou Oiagne, acting Deputy Director. On behalf of our Director
General he welcomed all panicipants/ and in special the Mr Kobayashi and Mr Shimokawa, to the Africa

Rice Center in Benin.

Dr Sander Zwart, project leader, started his presentation by rememberingthe late DrYoussouf Demb6l6,

who died on Apr;l 24 after a long period of illness. Dr. Demb6l6 was regional coordinator ofthe
development section ofthe SMART lV project and was leading it sinceluly 2011. Dr Demb6l6 will be

remembered as a dedicated member ofthe projectteam.

Mid-term workshop SMART)V project

Report - day 1

Morning

Zwart further explained the r€view process, the budget for nextyear and the capacity buildingwithin
the project.The review process has the aim to evaluate the past activities and to provide

recommendations and changes in the projectgoals and outputwhere needed. An internal review was

conducted by Dr Burifrom SRI from Ghana. Dr Buri has long experience with Sawah System

Oevelopment and with rollaboration withlapanese partners (JlCA, ProfWakatsuki, etc.). Dr Burivisited
AfricaRice and dlscussed with scientists, collaborators and visited the research and development sites in

earlyApril. His internalreview documentwas presented tothe donor on April 17. Some ofhis major
findings were:

Research has made €onsiderable progress but not everywhere.

New research should be on on-farm experiments, site-specjfic options needs to be explored
and focus on soil fertility improvement with locally available and affordable materials

Development activities are far behind on s€hedule and must be pushed in order to research

the expected outputs (tO) ofthe project.

ln orderto respond to the recommendations from the internalreview, some immediate actionstaken

1. Dr Worou Soklou from Togo was hired as consultantto workfulltime on Sawah System

Development untilthe end ofAugust. His target is to develop 20 ha ofdemonstration farms
by end of August.

2. New powertillers will be ordered in lune to support the development activities.

3. A better balance betlveen research and developmentwill be established. The Researcher

water managementwill no longer be recruited for SMART-IV project and funds will be made

availableto CBF and ITRAto hire two consultants to assist in development activities.

The budget oftheSMART-IV projectfor next year is 602,000 USS, slightly lowerthan previousyear

Contra€ts with the partners will be prepared in lune. Budgets wilt be reduced proportionally.

11



M id-te m wo rksh op SM ART]V proj ect

Maurice Mondegnon {Benin), University ofParakou {Benin ), topic:water productivity in sawah

systemt willfinish June 2012

Andre Kindjinou (Benin), University of Abom ey-Ca lavi {Be nin), topic: inland valley mapping and

assessing the agricultural intensity, started lanuary 2012

Bjorn Nikolaus (Germany), University of Kiel (Germany), topic: hydrological modeling and

application of Aquacrop model -started March 2012

GertrudeTognite (Benin), lJniversity of Rennes (France), topic:soilfertility in sawah systems),

started March 2012

A successful Sawa h System Development train ing was held in Kumasifor ten extension officers who will
develop sawah in and demonstration sites in Benin andTogo. The officers are employed by tTRA's

extension service and bySECPA, the nationalextension service in Benin. The training was held in

November/December 2011and supervised by Dr Abe, Dr Demb6l6 and ProfWakatsuki.

Further SSDtraining is foreseen forfarmers using on thejob training ofSSD, whereas Tfarmers have

been trained in t1le SSD site of Kaffa-Ouinhi

The afternoon session focussed on Sawah System Development-

Presentations were given by Mrs Houngbadji of ITRA, Mr Gbaguidi of
CBF and Dr. BuriofSRl

Mrs Houngbadji outlined the importance oflowland rice ecology in

Togo. About 60% ofthetotalrice production stemsfrom lowland rice
production whereas the total potentialis estimated at around 175,000

ha. The systems are in general less than 20 ha in size and about 90% of
the lands are not managed.

7a

Finally, Zwaft presented capacity development activities. Three PhD students will be working on the
project. One position will be financed bythe SMART-IV project. Mr Alexandre Danviis admitted in Bonn

University and is expected to start in July. Two other positions are financed by the WASCAT project and

willbe attached tothe project. Limited funds may be made available if required. Mr Maurice Ahouansou

from Benin and Mr Mal6kiBadjana from Togo willbe working on'Hydrological modeling ofwater
availabilityfor rice-based systems in inland valleys under climate change'in Eenjn andTogo respectively.

Fourstudents are working in the project:

Anernoon

Atotalofseven sites have been selected across Togo (see figure right).

The sites of Kpele Tutu and Sodo have been characterised sofar. ln

both inland valleys lands are owned by severa I fam ilies. Rice can be

cultivated twice a year. Farmers pay 3000FCFA perfield (25x25m2) in

Kpele-Tutu, while in Sodo farmers pay 1/3 oftheiryield. Land

preparation has been conducted with farmers as wellasthe



Mid-term wo*shop SMARTJV prcject

Mr Gbaeuidi outlined the need to develop inland valleys in Eenin.There is a potentialof 205,000 ha and

―
‐

Atotalof seven inland valleys were selested and

evaluated for SSD:AizE, Zoungo and Kaffa (Ouinhi

municipal;ty), Kpakpaza (municipality Glazou6),

Koroborou (municipality Parakou), Tikou-Darou

- 

(municipality (ouand6 ) and tahotan (municipality

Savalou). ln the Site of Kaffa-Ouinhi1,5ha were developed sofar (see figure right), butthe potentialis
more than 20ha. The site is suitable due to the availability ofwater throughout the year {artesiBn well),

however farm er organization appears to be weak. Currently a totalof6 farmers are working on SSD.

Severalrecommendations are made regarding development and research activities includingthe
recruitment of develop m ent care-ta kers, preparation of land-tenure agreements and providing of on the
job training of farmers. Next, marketing mechanisms must be assessed together with extension services

to assure that farmers can se,ltheir produds.

79

construction ofdrains and bunds. Sites selection and validation has been fin;shed.

between 1957 and 1970 around 9,700ha were equipped

with irrigation infrastructure. Nowadays less than 600 ha

are used dueto low involvement offarmers and low

levels ofknowledge on the irrigation infrastructure and

manaSement,

Dr Buri ended the afternoon session with a review and discussion ofthe progress made in the SMART-IV

project. His work is based on the mid-term reviewthat he conducted in April2012. His main conclusions

are thet 1. Progress has been made under research as evidenced by some on-going act;vities and

outputs, but that 2. while efforts are being made to enhance developmental activities, a lot more

remains to be done. Only 1% of the 200ha SSD aimed by the end ofthe project has been reached and

only l site has been established.
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Report - day 2: terrain visit Bam6 and Kaffa-Ouinhi

Duringa one-dayfield mission two sites were visited. First, a stop was made at Ouinhito visit the
development site of Kaffa.ln this site 1.5 ha is developed togetherwith 6farmers. tn a participatory
process land was cleared, ir.igation infrastructure was designed and constructed. Water as provided

from an artificial well and allows irrigation throughoutthe year. Nerica 19 was planted three months
beforethe visit and harvest was planned for two weeks later. Farmers expressed th eir gratitude to the
project and indicated thattheysite can be extended to more than 10 ha. However, marketing oftheir
product is still an issue.

The second site that was visited is the research site of Bam6. Here 0.5 ha is developed and research is

conducted to assess the influence ofgood water management and soilfertility on crop yields. A
comparison is made between a traditional system and a sawah system. Farmers work on the site and
have been trained on thejob in SSD. On the borders ofthe experimentalsite, farmers have extended
the area and perform good agricultural practices.
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Photos - day 2: terrain visit Bam6 and Kaffa-Ouinhi
●●
..|‐

Demonstration of hydrotiller

Research site in Bam6

Ricefield covered with nets to prevent birds
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Report - day 3

Daythreewas divided intotlvo sessions: a aesearch session with four presentations reBarding sawah

systemsand parallel discussion sessions:

ν″―terη l″ or々shOρ Sル′ART―′νρrO′ecr

Development site Kaffa-ouinhi

Sawah farming systems a field experimentwith a

complete block design willbe set up in ouinhi. Thirdly, pot experiments were made to assessthe role of
plant nutrient management during abioticstresses of iron toxicity and drought. silicon was applied and

differentvarieties were evaluated to assesstheir performance (see an example jn the figure above),

Fourthly and fifthly, plans were presented to investigate the dynamics ofsoil organic matter in inland

valleys systems and to develop a decision-making support system (DSS)for Sawah Development.

Dr Zwaft presented the work ofspatial inventory of inland valleys using remote sensing data and a

methodologyto assessthe potentialfor development. Using a DigitalElevation Model(DEM)from Aster

satellite {NASAIPL)stream flow patterns were derived using slopes and flow dire€tion. Thereafterthe
altitude ofthe stream at each point was determined and surrounding areas with same elevation or 1-2

meter higherwere defined as inland valleys using transect. Validation ofthe method is on-going, but

first results look promising (see figure below). Twovalidation data sets will be used, which arethose of
the IMPETUS proje€tr +/- 100 digitized inland valleys from Benin and a field survey is established for
collectingfield data with GPS,50 in Benin and 50 inTogo.

Lo"1..1.巾

鴻
“
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Dr Abe presented the progress and outlook offie
research targets forthe project which are related to soil

fertility. Soilfedility experiments were conducted with

soils of 25 inland valleys sampled throughout Benin. The

fertilitywas assessed using a pot experiments and

comparisons were made with counterpart upland soils.

To assess Nutrient Use Efficien€y under traditionaland

ヽ
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Dr Kizito of lWMl presented the plans and activities

related to water management and hydrological

modelling. The goalofthiswork is to investigate the
impacl ofSawah system Development on the water
resour€es interms ofwater quality and quantity. Two

basins will be used as piloT studie5: the lou basrn in

southern Togo and the Ou6m6 basin in Central Benin.

Major challenges will be the data availability in both 0

areas and a request was made to contribute as much as possible. Once the SWAT model is calibrated the
outputs will feed the WEAP modelwhich allows making proper allocation and analysing scenarios. The

example on the right shows delineation ofriver catchments and stream flows based on a digital

elevation model.

Finally, Dr Arouna outlined the plans and progress forthe socio economic activities to assessthe impact

and adoption ofSawah system by rice farmers. Expected outcome is that the economic, social and

environmental impact derived from the Sawah system will be determined while monitoring the local

socjo-economic and environmental enablers and constraints. A theoretica I fra mework was presented

that places SSD within the context ofthe value

€hain of rice production. On-going activities

include a baseline survey in the demonstration/
development areaswith respect to socio-

economicconditions, landtenure systems, land

market labour availability and use, traditional

soiland management, productiviw, and market

Theoretical framework

姉雹 =瑯ゆ

眈 甕 口 疵

"
‐

.[ assess. ror 2013 activities were presented that
focus on farmers'peraeptions ofSSD and the
willingness by rice farmersto edopt.

D:scuSS[Ons sess[oコ S

u`ater mコ na座::nc堕l discLsslon望

The Zou basin in Togo will not be analysed, but instead the Oti bes;n in northern Togo, which

feeds in take Volta, Ghana. Data availability is higher and the basin is water stressed, which

makes it challengingfor rice intensification through SSD. Several weather stations are available

as wellas djscharge measurements.

Kizitowillwork closely together with two PhD students who work in the same arear Mondegnon
(Benin) and Maliki (Togo).
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Development discussionsi

Mid-term workshop SMARTIV proiect

The recommendations of Dr Buriwere discussed. The role ofdevelopment officer at AfricaRice

willbe fulfilled by Dr Worou who has long-term experience in developmentof inland valleys for
agricultural production.

Budgets will be adjusted so that in each country a care-taker for the northern areas can be

recruited. This allows continuous support toSSD activities.

Trainings will b€ organized forthe SSD technicians on site selection and participatory

implementation ofSSD.

SSD workswill be started up as soon as possible under lead ofWorou.

No r€ports are given here on the one-to-one discussions ofproject members with thelapanese
delegation.

MrShimokawa thanked the participants and stressed the importance ofcommencingthe development

activities since they are behind on schedule. Another important subject isthe importanceto link

research to the development activities.

At a pproximately 3 pm the workshop was closed by Drzwart. The audience was thanked for their
participation and contributions,
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Annex 1: list of participants

MrTakanobu
Kobayashi

DrSanderZwart

AfFiliation

AfricaRice, Benin

AfricaRice, Benin
AfricaRice, Benin

AfricaRice, Benin
Soil Research lnstitute, Ghana

lnternationalWater
Management Institute (lWMl),
Ghana

Cellule 8as Fonds (CBF),8enin

lnstitut Togolais de Recherche
Agronomique (ITRA),Togo

lnstitut Togolais de Recherche

Agronomique (ITRA),Togo

Cellule Bas-Fonds (cBF), Eenin

University of Rennes, France

University of Kiel, Germany
University of Abom ey-Ca lavi,
Benin

for lnternational Trade Policy
Negotiation lnternational Cooperation
Division′ ||nternatio

Deputy Director, lnternational
Cooperation Division, lnternational
Affalrs Department
Project leader
Researcher Remote Sensing and GIS

Researcher soil fertility
Research er Agricu ltu ra I Econom ics

ResearcherAgro physiology
Consultant development
Consultant mid-term review
Researcher Hydrology

３

　

　

４

５

６

フ

８

９

Dr Shin Abe

Dr KoichiFutakuchi
Dr Worou Soklou
Dr Moro Buri
Dr Fred Kizito

,vlr Felix Gbaguidi

D「 Adou Alimi

12 Ms Tossimide
Houngbadje

13 MrAlexandre Danvi

Nationalcoordinator
Nationalcoordinator

10

11

■4

15

16

Ms Gertrude Tognite
Mr Bjorn Nikolaus
Mr Mal6ki Badjana

Field observer Bam6 research site
PhD student Eonn University lJuly 2012)
MSc student soil fertility
MSc student crop & water modeling
PhD student hydrology & clirnate change
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Participant Position

2 Mr Hiroaki Shimokawa Ministry ofAgriculture,
Forestry and Fisheries ofJapan

Ministry of Agriculture,
Forestry and Fisheries ofJapan



Fron leftto tight: Mal6ki Badjana, Shin Abe, Felix cbaguidi, Tossimide Houngbadje, Fred Kizito,

Takanobu Kobayashi, Worou Soklo, Hiroaki Shimokawa, Koichi Futakuchi, Sander Zwart, Bjorn Nikolaus,

Aminou Arouna, Alexandre Danvi, Gertrude Tognite, Moro Buri
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Annex 2: Workshop program

Sunday May 20
arrival of participants to Cotonou

May 21
Coffee + registration and welcoming ofvisitors
opening ofthe workshop

outline of the workshop and SMARTIV projed
update
Lunch break

development update: activities and status in Togo

development update: activities and status in Benin

corfe€ break

rerommendations form the mid term review

discussion on the way forward, prioritysetting

dinner in Taranga rcstaurant

Tuesday May 22

Ms Carine Kan

DDG or acting

Dr SanderZwart

AfricaRIce

A'icaRice

A'icaRice

Dr.Adou Alimi

Mr Felx Gbaguidi

lTRA

CBF

Dr. Moro Buri

Dr. Moro Buri

Dr Sander Zwart

sRt

5Rt

AfricaRice

Monday

ll:00‐ 11:30

11:30-11:40

12100-12130

12:30-13:30

13:30-14:lS

14115-15:00

15:00‐15:30

15i30-16:00

16:00-17:00

■9:00‐ 2■ :00

Ms Carine (an

Mr Alexandre Danvi CBF

AfricaRice

08:00-11:00

11:00‐ 12:00

12:‐ 0‐12:30

12:30‐ 13:00

13:00‐ 14100

14:00-17:00

travelto Bam6 research site
visit research site Bam6

travelto development site in ouinhi
lunch

visit to developmentsite Ouinhi/ Ayize

return to cotonou
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soil fertility

GlS&「emote sensing

water managenient

socio― econornics and irnpact

Dr Shin Abe

Dr Sander Zwart

Dr Fred Kzito

AfricaRice

AfricaRice

lVVM I

AfricaRice

parallel session 1 (11r30-14:30)

11:3012:30 d iscussion I water team: Danvi, Nikolaus, Kizito, Zwart,
Badjana

12:30-13:30 tunchbr€ak
13:30-14:30 discussion: developmentteam:Soklou, Buri,

Gbaguidi, Alimi, Zwart

Wednesday May 23
09:00-09:30 Researchupdate

09:30-10:00 Researchupdate

10:00-10:30 Researchupdate

10:30 11:00 Research update

u:00-11:30 Coff€e break

M′α‐term wO′ s々hOρ  S′′ハRI′νρ「
0′ecF

Dr Sander zwan

Dr Sander Zwart

DE Alimiand Soklou AfricaRice

parallel session 2 (11:30-14:30)

11:30-11:50 discussionwith Japanesedelegation
Togo

11:50-12:10 discussion with Japanese delegation
Benin

12:10-12:30 discussion with Japanese delegation

12:30'13:30 Lunchbreak

13:30-13:50 discussion with lapanese delegation

13:50-14:10 discussion withJapanesedelegation
management

14:10'14:30 discussion with Japanese delegation
sensing/GlS

development

soilfertility D「 Shin Abe

Dr Fred Kizito

AfricaRice

lVVM I

AfricaRice

Dr Sander Zwart

Dr Sander Zwart

Dr Sander Zwart

Di Shin Abe

Drs Gbaguidi and

soklou

AfricaRice

14:30‐ 15:30

15:30‐ 16:00

16:00‐ ■7:00

17:00‐ 18:00

closing of the workshop

coffee break

meeting projed leader/ MAFF mission

return to hotel

08:00-08:30

08:30‐09:30

09:30-10i00

10i00-11:00

■1:OO-11:30

1li30-12:30

12:30‐ 13:30

travelhotelto llCA

meetingllCA
travel llCA to lapanese Embassy

meetinglapanese Embassy

travelto research station

tour of the research station

tunch break

18130-20:30 dinnerJapanese MAFF delegation with Japan€se D. Koichifutakuchi afIicaRice

Or Shin Abe

Thursday May 23

Dr Koichi Futakuchi

Dr Futakuchi&Abe
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Todjotin (Gla zou6, Zou-Collines)
亀

Annex 3: Photographic impression of SSD in the demonstration sites in Benin

June 1 2012

July 25′ 2012 」u 2012
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Koroborou ( Pa ra kou, Borgou-AIibori)

、ヽ

June 12′ 2012June ll′ 2012

June 13
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Ju:y26′ 2012 September l′ 2012
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Kpakpaza (GIa zou6, Zou-Collines)

~ 
卜′:ay 26′ 2012

June 28′ 2012

」une 28′ 2012

July 28′ 2012

July 28′ 2012 : September 3, 2012
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Annex 4: Photographic on of SSD in the demonstration sites in Togo
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