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Glossary of Malagasy Names Used in the Document

« Baiboha soils of alluvial origin, accumulated in lowlangsch soils that are in general very cultivateeio
two seasons per year, when moisture is available

e Tanety hillsides as opposed to lowlands and includestbpes and the plateaBaibohoare the products of
erosion of hills of watersheds involved.

» Tavy. traditional system of slash and burn cultivatidriorest and regrowth.

» Hatsake traditional system of slash and burn cultivatidriorest and regrowth, a term used in the

Malagasy South

List of Abbreviations and Acronyms
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FAFIALA
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FASARA

FEKRITAMA

FFEM

FIFAMANOR

FOFIFA

GRET
GSDM

HASYMA

Agence Francaise de Développement (French DevelbpAgency)
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Name of a Seed Cooperative based in the Lac Aldota
Private University Athénée Saint Joseph Antsirabe
Agronomes et Vétérinaires Sans Frontiéres

Database

Bas-Rhéne Languedoc Madagascar

Brevet de Technicien Supérieur
Bassins Versants Périmétres Irrigués du Lactda@Vatersheds and Irrigated Areas in
the Lac Alaotra Area)

Bassins Versants Périmétres Irrigués (Watersheddrrigated Areas)

Bassins Versants Périmétres Irrigués Sud EstsHlateaux (Watersheds and Irrigated
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Centres de Services Agricoles (Agricultural SeevCenter)
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Fonds Francais pour I'Environnement Mondiale (Fnefiends for the Worldwide
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Research and Development Establishment with Sujbmont Norway)

Centre National de Recherche Appliqguée au Dévelmepé Rural (National Center of
Research Applied to Rural Development)

Groupe de Recherche et d'Echanges TechnologiGuesp for Research and
Technological Exchanges)

Groupement Semis Direct de Madagascar (Madag@sest Seeding Grouping)
Hasy Malagasy(société de développement du coton reprise par RISEB(Cotton
Development Company taken over by DAGRIS)
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INTER AIDE MANAKARA
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Programme National de Développement Rural (Nati®ural Development Program)
Projet de Sécurisation de I'Approvisionnement em&wes pour I'Androy (Project for
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Riziére a Mauvaise Maitrise d'Eau (Paddies Fielidls Roor Water Control)

Service de Coopération et d'action culturelle (stigénie Francais des Affaires Etrangéres)
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Summary

The summary provides a synthesis of existing C/A dad information in Madagascar on the followingesss:

» Stakeholders and their roles and capacity (e.ganumsources, programming, material resourcesrethg

promotion of CA.

» Extent of CA practice by various stakeholders

e Appropriateness of various models or approaches fasgpromoting CA by various stakeholders.

» Policy and socio-economic environment and instindiization of CA
Madagascar has a wide range of climates and shitshvean be grouped as four main agro-ecologicaégidi) the
high altitude zone (> 1200 m asl) with high raihfaid relatively low average temperature and 6 moof dry
seasongjji) the medium altitude zone (600 — 1000 m asl) vatigldry seasons (6 to 7 month§)) the subtropical
humid zone at low altitude with high rainfall (>A®mm) andiv) the semi arid zone with low rainfall (300 — 600
mm) and long dry season. Research on CA startdaif0’s and has already covered these 4 agrogical@ones
thanks to CIRAD experiences from Brazil, but thiudiion started in 2003 as part of the Environnmogram | and
covered the main rice producing irrigated aregsaasof a wide watershed program mostly under Fresupport
through AFD (Agence Frangaise de Développemen#g.pidiicy is to practice CA techniques on the hiks to
minimize the erosion sediment in the infrastrucii@@nals and dams) and in the paddy fields.

The analysis of data bases from stakeholders iniffdsion shows that total area under CA in rainfedditions
crops in 2008/09 cropping season was 5200 ha witiles8200 small scale farmers (average size oflEswdthan
one ha). Under residual moisture or under irrigatiothe paddy fields after rice harvest some 590HCA were
recorded with 2800 small scale farmers. Theseadigdo not take into account the voluntary adoptiarthe
diffusion area (estimated between 10 and 20%).Mm&i@ area where the rate of adoption by farmersth@ighest
was in the mid West (medium altitude area) andAlaetra Lake areas (main producing rice areaserctiuntry).
The analysis of data shows also that the yieldeefmain crop increases with the number of yeadeugA,
assuming that crop residues and cover crop bioarassaintained from cattle grazing. So the reasoCA
adoption was the yield increase with time of CAgtice, the labor saving due to no tillage and tfoeeethe higher
value for the farmer’s man-day. Also, one of thémraasons for CA adoption is the lower incident&iiga
asiaticaon rice and maize and the low incidencéwgficularia oryzeaon susceptible rice varieties.

The main CA systems adopted by farmers in the jpé@th@ones were analyzed from the data bases:aiménéint
systems wer&tylosanthes guianengianthracnose resistant variety CIAT 184) assodiafi¢h rice and legumes
cover cropsolicos lablal Vigna unguiculataVigna umbellateor Mucuna prurienyassociated with maize
followed by rice. Under irrigation or residual minige the cover crops weBwlicos lablabor Vilosa pilosa(vetch).
In the subtropical area of the coast the main systeere cassava associated Vithchiaria spor Stylosanthes
guianensisArachis pintoiandArachis repensvere also developed as cover crops for coffeestieghe semi arid
zone the main CA system wifgna unguiculataassociated with maize followed by cotton.




Introduction

The “Groupement Semis Direct de Madagascar” (Masltzaya direct Seeding Grouping) was commissioned by
the « Task Forde» on Conservation Agriculture to capitalize whaishbeen acquired in conservation
agriculture. The mission committed to the GSDMtipudated in a memorandum of understanding with FAO
the terms of reference of which are annexed to phesent report. In this report, the two terms
« Conservation Agriculture» and « Direct SeedingPe@nmanent soil covers or CA» are used withoutnditbn
because they refer to the same thing. The CA systdeneloped in Madagascar perfectly correspondhéo t
definition by FAO for Conservation Agriculture (CAnd fulfill 3 essential criteria:

« Permanent soil coverage during the whole year vengtie land is cropped or not;

* No soil ploughing (no tillage, no pseudo-tillagether minimum tillage in order not to disrupt the

superficial part of the soil where the biomass audlates);
» Successions and/or associations of crops with leggnops in order to improve fertility and strudhgy

type crops such as Brachiaria to replace tillage.
The CA years are noted as follows:

* o for systems on tillage in entry into CA: thesee plots on tillage on which the cover crops are
planted at the same time as the food crop.

» Inthe following years where there is no more phling ,CA are noted as;Xfirst year under CA), ¥
(2" year under CA) efc...

1. Context of Conservation Agriculture in Madagascar

Madagascar is an agricultural country in which he80% of the population is rural, involved in agritural
production, essentially in rice production. Thenrdse considerable constraints on the various factof
agricultural production, at both the land tenuexel which is rarely secured , and the accesseiitowhich is
limited, as well as the workforce which is alsotriegsed due to lack of mechanization.

Madagascar is a country of contrast providing ajuairange worldwide in terms of populations, cliesatand
soils with sub temperate (altitude), tropical humahd even dry Sahelian ecosystems (AFD , 20@8)plé may
also find both temperate and tropical crops in toaintry, especially regarding fruit and vegetables

The major Malagasy agricultural production is ribat is produced in several areas of the counthe ather
products are essentially maize, cassava, swedbpstaghum (in the South) and pulses (bean, tgter, black
eyed pea, cowpea...). cash crops are essertidfle, vanilla and cloves

Livestock is dominated by extensive cattle, pig] aoultry breeding.

Soil degradation is caused by:

» The hilly relief type aggravated by

» The fragility of soils, especially in the rift ofd¢tonic origin of Lac Alaotra type;

* An aggressive climate (high rainfall intensity elittig considerable gully erosions, considerabledwin
erosions in the Southern part) ;

* The absence of plants covers because of repeasédibes and/ or traditional slash and burn
techniques, known atvy, in forest areas;

e The occurrence of a long dry season (6 to 7 moittiag)creates a considerable lack of fodders and
results in overgrazing and soil exposure to carsidle erosions at the beginning of rains ;

« Atranshumance breeding that is a source of slagtbarn agriculture in semi arid areas

! The Task Force on Conservation Agriculture: padilpublic and private stakeholders in Conservation
Agriculture and the secretariat of which is ensurgd-AO.
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In many areas of the country, the lowlands that loarcultivated with irrigated rice are saturatedduse of
increase in population number; therefore, it bezaecessary to cultivate the paanety through conservation
agriculture.

Four major agro ecological zones may represenitiwe situations:

The tropical climate areas with an altitude higtiemn 1,200 m: e.g. the high lands (Vakinankaratch a
Itasy) ;

The mid altitude areas (600 to 1100 m) with a Idngseason: e.g. the Lac Alaotra and Middle West;
The humid tropical areas of the East coast thaloaver than 500 m altitude;

The semi arid areas of the South West and the An@@0 to 600 mm rainfall).
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Figure 1 : The Major Four Agro ecological Zones inMadagascar and the TAFA reference Sites
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Figure 2 : The Climatic Regions (source M. RAUNET)
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The first tests for Direct Seeding on Permanenil Goverage (e.g. CA) date back to the 1990s audk t
inspiration from the Brazilian experience (L. SEgGYRAD) to meet the required modernization of Easgale
cereal production systems. They started on the Highds (Antsirabe) with the implementation of refere

sites, the objectives of which were to create, mdnand reproduce a range of CA systems whictcampared
to the traditional tillage based system, in termdechnical and economic performances. In each magoo

ecological zone, soil variability is covered in tivay that the reference sites crossed all rang®its from the
richest soils, to the poorest and the intermedsais in the area. Various levels of crop intenation and

integration with livestock are also tested in saokas — and that allows proposing a wide rangg<siéms that
are locally adapted to the agro ecological condgiof one given zone, among which we can choossytstems
the most adapted to a given agricultural producsigstem.

In the Vakinankaratra (high lands), the refereriteaf Andranomanelatra (the oldest one) was impleted by
the TAFA NGO in 1990/91; followed, in the South Wésemi-arid) by that of Andranovory (1993/19943an
that of Sakaraha (1994/95). Thereafter, other samtlyevaluation sites were implemented from 199@verse
agro ecological zones of Madagascar under the #d&maent Project | »:

* Inthe altitude areas, in addition to the site afifanomanelatra (1,500 m), on latosoil derived from
volcano lake deposit, that of Antsampanimahazothatof Ibity (1,600 m), on recent volcanic soil,
that of Betafo (1,300 m),

* Inthe mid altitude areas (600 to 1,100 m), 3 site¢be Lac Alaotra area (poor soils of the westlha
« rich » soil of the East bank, average fertilibyisin valleys of the South, by covering each time
tanety baibohq and paddies fields with Poor Water Control [Rigia Mauvaise Maitrise de 'Eau
(RMME)], one site in the Middle west on latosolfidasalt (Ivory),

* In the subtropical climate of the East coast, &ssih the South east on hydromorphic soils (Ankapak
on forest regrowths on basalt (Andasy Il) and diefahydromorphic lateritic soil covered by Aristid
(Faraony),

* Inthe semi arid climate of the South West twossitethe area of Morondava (1998) and two sites on
the Mahafaly plateau (Satrampaly in 2003 on tlaeplu and Itampolo in 2004 on the coastal area)
have been added to the two sites of Sakaraha f@nitiasoil) and of Andranovory (on compacted
sandy iron latosol).

Within the framework of collaboration with the PEAProject, 3 other reference sites have been adtkd(in
2006 and 2007): that of Marovoay on sandy irondalo that of Soavina (Amoron’i Mania) on latosoittwa
climate of the Middle West and that of Bezaha imisarid climate.

Such initial works on conservation agriculture teignes served as benchmark for developing diveusa r
development projects. As a matter of fact, majajgmts took inspiration from such conservation agture

techniques for addressing, first of all, the Pristecand the Development of Watersheds and Irrijateas |,
then overall of other rural development areas.

Such initiatives are in keeping with the Nationalr&d Development Policy. It is important to primigmuote the
National Policy for the Protection of Watershedsd alnrigation which conditions the rehabilitation of
downstream infrastructures (dams, channels...)wioich the Malagasy State has benefited from sigguifi
support from donors, through the protection of walteds by means of conservation agriculture. Orother
hand, conservation agriculture is included in thDR? and the PADR

2 National Program for Rural Development
% Support Program to Rural development
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The Stakeholders in Conservation Agriculturen Madagascar

These stakeholders in Conservation Agriculture are:

The donors and the institutions

The Research component

The GSDM

The projects

The stakeholders in diffusion

The stakeholders in diffusion who are mostly memléiGSDM

.1. Donors and Institutions

The main donors who are involved in conservatiamcatiure in Madagascar are:

e The Agence Francaise de Développement (AFD):thasprincipal donor for conservation agriculture in
Madagascar through many projects such as PSO, \WWe&AMA) Projects, Agro ecology and national
support in agro ecology projects (GSDM), BV LAC fida2 projects , BVPI-SEHP project , Plateau
Mahafaly project (AVSF) ;

* The KfW : PLAE Project in co financing with the AFD CA project in Marovoay, Soavina (Amoron’i
Mania), Bezaha, Andapa and Ambanja ;

e The GEF : plateau Mahafaly (WWF)

e The European Union : Food Security Projects with €nponent with co financing by AFD: PACA
Project in the South West, FASARA Project in thedfay, Food Security Project Vohipeno

e The World Bank and AFD in the « Environment | wject

«  The MAE" within the programs of SCAC, PTA, and PAMPA whiessentially target training.

e The USAID in some actions by Koloharena (Lac Alaptr

All these projects are cofounded by the MalagasyeSit least through the payment of taxes.

2.2. Research and Support

The TAFA NGO was the pioneer structure in the depelent of the CA systems in Madagascar with theaerip
from AFD and the technical support of CIRAD. Ittisanks to their research and development work @ir th
reference sites that the current cropping systeave lbeen developed and the various stakeholdess braen

trained.

The SCRID research unit that associates FOFIFAADIRand the University of Antananarivo was in cheagf
the thematic research from 2001 on topics thabhiaterest to conservation agriculture: varietigiseases,
insects and and entomopathogenous fungies, sallsr@anic matters, microbiology, etc.. SCRID ioalsry
much involved in the training and backstoppingrairtees.

IRD is involved in research on the conservationicadfure related to carbon sequestration.
2.3. The GSDM (or Madagascar Direct Seeding GroupQg)

Madagascar has the particularity of associatingthripal actors in conservation agriculture witloine
institution, e.g. GSDM.

GSDM, a non profit association established in 2@9@, national coordination structure which groajpshe
stakeholders in conservation agriculture withotak 16 organizations involved in research antugién of
conservation agriculture. GSDM is in charge of dimating the stakeholders, of monitoring and eatihg the
implementation of actions , of group animation amaa members and partners, of training and capitg of
results. It has an executive management suppoyt€dRAD and it is steered by a Board of Direct@sd has
benefited since 2002 financial support from AFDeTAgro ecology Project of which GSDM is in chargss la
Steering Committee; composed of the Ministry gfidulture (chairman), the Ministry of Agricultura

* Ministry of Foreign Affairs (France)
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Research , the Ministry of Environment and Forestrg Support Program to Rural Development (PADR) a
GSDM. AFD is invited to attend the meetings of 8teering Committee.

2.4. Projects

The main projects including an important comporgrdonservation agriculture are (fig.1):
2.4.1. The Watershed and Irrigation Project in the LacAlaotra Region:

BV LAC 1st phase 2003-2008 (CMG 1158) and 2nd p2&§8-2013 (CMG 6011), the project management of
which is ensured by CIRAD.

Such project is financed by AFD and the Malagasy&®oment, and its missions consist in:
* Increasing and securing farmer’s income;
« Conserving natural resources in watersheds andisgdbe investment downstream, and;
e Supporting farmer’s organizations with a view toyading their autonomy in managing their
development.

GSDM has supported the BV LAC project in the impéeriation of the Conservation Agriculture since its
origin.

Suchdproject included in its first phase an impairzomponent of conservation agriculture. The dagon of
the 2 phase strengthens such option and aims to actetemdiffusion of agronomic innovations (espdgial
conservation agriculture) so as to come up wittaasformation of the landscapes on the watershedibave
an actual impact on the works downstream. The pr@jevisages to work in synergy with Japanese aimil
actions in the Lac Alaotra area (JICA). BV LAC’'alstholders in conservation agriculture diffusioa BRL,
AVSF/ANAE, SD MAD/AGRO BP.

2.4.2. Project for Supporting the Diffusion of Agroecological Techniques in Madagascar (CMG 1174) and
National Support in Agro ecology (CMG 6011)

The management of the Project for Support to thgiflon of Agro ecological Technigues in
Madagascar (CMG 11749 delegated (by the Ministry of Agriculture) t&&GM (2004-2008) and the project
National Support in Agro ecology (CMG 602as subject to a concession to GSDM (2008-2013. Th
expected results from those two projects are:
» Development of a wide range of CA techniques thataapted to the diverse agro ecological and socio
economic situations;
e Scaling up for the diffusion of agro ecologicathaiques;
« Establishment of an active agro ecology network;
« Development of means for training decision makiEshnicians, and farmers in such techniques ;
» Establishment of conditions to the development Aft€chniques.

The Project for support to the diffusion of agrolegical techniques in Madagascar (CMG 1174) predithe
continuity of the technical support and traininhesmes (the TAFA sites), thematic research (SCRtaning
for decision makers, technicians, and farmerdsti ansured the role of relay project, i.e., it m@ined the
technical teams that have been trained and theimgpgations pending another project that is indberse of
preparation: e.g.i)the relay diffusion project in the South EasthABRL and AVSF with a view of taking over
by the BVPI SEHP projectiif the relay diffusion project in the area of Ampé@tasy) with BRL with a view
of taking over by BVPI under World Bank financir(@i) the project for diffusion test including capacity
building in potential areas in the Middle Westtlie district of Mandoto with FAFIALA that is cumdy taken
over by BVPI SEHP, and in the Bongolava with ANAEa view of taking over by another project. Such
Project for supporting the diffusion of agro ecatadjtechniques in Madagascar (CMG 1174) also atbao
funding for EU food security projects while intradiig conservation agriculture in such projects jguts
PACA, FASARA, project AVSF over Vohipeno). Thusrahgh such co funding system, the project allowed
introducing CA through the PLAE Project (Anti emsiProgram) under KfW funding in several regions
through . Similarly, through a co financing of tRégion La Réunion, the project has been able tament the
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integration of livestock in CA. Among the importamsults from such project, there comes out thaitrg of
decision makers and technicians, the GSDM membetsta partners and the capitalization of results.
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2.4.3. Project on Watersheds and Irrigation on théSouth East and High Plateaus (BVPI-SEHP)

The BVPI SEHP project under AFD financing (CMG B8D@overs the irrigated areas in the regions of
Vakinankaratra, Amoron’i Mania, Vatovavy Fitovingrand the South East. The Middle West of Vakinaalar
(district of Mandoto) was added to the interventwaas of this project in 2008 after actions theaite initiated
by GSDM. The main challenge for the project is¢hiave the development of watersheds that are taken
coherent geomorphologic set (including both lowland the hillsides), through the development ofipoive
activities that take into account the various ptitéés provided by the successive landscape umiigdted crops,
rain fed crops on hills or on lowlands more or lesgated, rangelands, forestry). Such approatasen the
implementation of conservation agriculture techegg)in widely varied climates. The operators of sualject
are SD MAD, SD MAD/RAMILAMINA, FAFIALA, and AVSF. GGDM provides the monitoring of the
implementation of the conservation agriculture téghes in this project.

2.4.4. INTERREG Project

This project that is financed by la Région Réuni@s subject to a partnership between CIRAD La Rsuand
the Malagasy organizations involved in conservasigriculture and integration with livestock (FIFANWOR,
TAFA and GSDM). Its objective is to produce teclahicotes in French and in Malagasy on the prodoaind
uses of fodder, and the integration of livestocthwionservation agriculture.

2.4.5. FASARA/PSASA Project in the Semi arid AreafoAndroy

The Program for supporting the agricultural comrtiediand for improving food security in the Andranga
(FASARA, 2005 - 2008) was implemented by GRET, gigal applicant for the European Union grant, bpd
GSDM, the secondary applicant and contributor &t pf own resources. The project aims to provintelf
security for the households in this semi arid @&gaeriencing high wind erosion in the Androy byreasing the
local production of the main food stuff (sorghubulicos lablal cowpea, maize, cassava, millet,..) through a
perennial production system by means of consenvatgiculture in which GSDM and its partners (TARAd
FOFIFA) have brought their skills. The actions hg FASARA project are continued under the PSASAgaito
(Project for Securing Seed Supply for the Andrd@d0&2010), the main objectives of which are theesanit
with emphasis on seed production.

2.4.6. PACA Project in the South West Area

The objective of the PACA Project (Agriculture Buation in the plain of Ankililoaka and the corridaf
Antseva, 2006 - 2010) that is located in suchl&erggion in the South West where water is avadlal over
the year is to show that it is possible to incréfasel crop productions (rice, maize) at the same ths cash
crops (cotton, groundnut). The project results fanesponse to a request for proposal from therBlshich the
principal applicant was the TAFA NGO and at theoseary applicant, SD MAD and HASYMA. GSDM
funded part of the project resources. The projegdtides the conservation agriculture based on AfeATand
GSDM experiences on cropping systems based olvatidin on cover crops.

2.4.7. PLAE Project

The objective of the PLAE Project (Anti erosion §am, funded by the German KfW), is to conduct anti
erosion actions in the erosion sensitive siteb@fitatersheds in the irrigated areas of Marovoae(® region,
since 1998), Soavina (Amoron’i Mania region, si2@®5) and Bezaha (South West region, since 2006). |
subsequent phase, the project extended its adtiohisdapa area (SAVA region) and Ambanja area (DAMAN
region). PLAE requested from GSDM a study on thgaofunities of diffusing CA in its branches in Mabay,
Soavina, and Bezaha. Following such studies, naéersites and demonstration plots were implementsdch
3 branches, and the PLAE staff benefited from ingirand exchange visits. Subsequent support froDNES
and TAFA allowed for diffusion in such 3 branchesl ahat of Andapa.
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2.4.8. Conservation Agriculture in the Plateau Mah#aly in the South West Region

One first phase of the project for conserving tlagau Mahafaly was financed by FFEM/AFD (CMG 1185

T, 2002-2008) and implemented by WWF, which receetftom the SOKAKE NGO the transfer of
management to communities bases. WWF was alsatnguship with AVSF for the diffusion of fodder g

In the same plateau, SAGE was also in a contrabhtWWNDP for the development of PCDs ; and the TAFA
NGO (AFD funding) was in charge of implementing @ference sites (Satrampaly and Iltampolo) wheteas
Maison des paysans (farmers Union) was in chargifosing CA based on results by TAFA. The project
supports the extension of the National Park Tsimasatsa and seeks to restrict slush and burn ghrou
sustainable production systems in both agriculéung livestock, by using conservation agricultunebtief, they
set to restrict what is calldthtsakgslash and burn agricultyrby proposing production and livestock systems
for settling the populations in the areas that Haaen cleared.

The objective of a” phase called COGESFOR009-2012), of which the part on the plateau Mallyds
financed by FFEM/AFD and implemented by WWF in parship with AVSF consists in capitalizing whasha
been acquired and scaling up of the diffusion.

Another project that started in January 2010 islathby GEF/UNDP, and implemented by WWF-UNDP has
the same objectives in 5 pilot communes in thesplatMahafaly and the plateau of Karimbola.

2.4.9. Conservation Agriculture around the NationalPark of Andasibe
Funded by Conservation InternatichadNAE amongst other activities diffuses the comation agriculture

around the National Park of Andasibe, thus compteing its project TAMSthat is funded by the World Bank
under EP II1.

® Project for Sustainable Management of Natural Ress in the 3 Biodiversity Hotspot Areas in Madsga
(2009-2012). The 3 Hotspots are the plateau Mapata forest of Didy (CIRAD) and Vohimana (Man ahe
Environment).

® Sustainable livelihoods activities

"TAMS: TetikAsa Mampody Savoka : project for refilag woody species, of which precious wood
(palissander, rosewood...)

18



&som

Figure 3 : The Stakeholders in the Diffusion of Coservation Agriculture in Madagascar
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2.5. Stakeholders in Diffusion

The main stakeholders in diffusing conservationcadfure are essentially GSDM members. In additmn
GSDM members, there are also GSDM partners progectis as PLAE and private organizations.

2.5.1. ANAE

The National Association for Environmental Actiaasan NGO working in the area of the environment (
afforestation, conservation agriculture) and tHatamservation and improvement of soil fertilityaligh actions
in sensitizing, training, and rural developmenttiWegard to diffusing conservation agriculture, AR was
already involved under the Environment Projecht aurrently is involved i) in the Lac Alaotra aneader the
BV LAC project; ii) in the Bongolava under a corgravith GSDM, and iii) in the project around thatibnal
Park Andasibe on a World Bank project (EP Ill). Teject around the National Park of Andasibe ithim
framework of the Carbon sequestration project. ANRIS executives and technicians who have beeretréin
conservation agriculture.

ANAE is a founding member of GSDM
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2.5.2. ANDRI-KO

The ANDRI-KO cooperative, based in the Lac Alaatraa, is in charge of producing and diffusing feoap
seeds (rice, maize, bean ...) and cover crops skeasembers practice conservation agriculture @irtbeed
production plots.

ANDRI-KO has been accepted as a member of GSDMs2009.
2.5.3. AVSF (Agronomes et Vétérinaires Sans Frontiés)

AVSF is a French NGO involved in diffusing consdiea agriculture in the Lac Alaotra area and in $waith
East. In the past AVSF had experiences in diffusioigservation agriculture in the South West, esplgdin the
Mahafaly plateau. Currently AVSF is involved infdging conservation agriculture in the Lac Alaciraa (BV
LAC) and in the South East (BVPI SEHP). AVSF is Wmcfor its actions in integrating agriculture/livesk
and in support to animal health. AVSF has execsatad technicians trained in conservation agriceltu

AVSF has been accepted as a member of GSDM sineerzer 12, 2004.
2.5.4. BRL-Madagascar

Initially involved essentially in hydraulic infrasicture programs, the Company Bas-Rhéne Languedoc-
Madagascar (BRL Madagascar) has participated 4i888 in projects for diffusing Conservation Agrittuik, in
an approach encompassing watersheds as a wholé\aatra, South East). Currently, the diffusion of
conservation agriculture in the Lac Alaotra are®R}t -Madagascar, especially on the East bank, is
experiencing high adoption by farmers. Since 2@BR,.-Madagascar also committed in diffusing Consgova
Agriculture in the area of Ampary (area of Itasyyecent volcanism area with a high density of fatpn and a
rapid deterioration of the environment.

BRL-Madagascar has executives and technicians ate been trained and who have good experience in
conservation agriculture.

As a member of GSDM, BRL-Madagascar is currently pathe college of moral entities of GSDM Boarfd o
Directors.

2.5.5. CARE INTERNATIONAL MADAGASCAR

CARE INTERNATIONAL MADAGASCAR is an international @O that conducts rural development actions
in various areas of Madagascar. Since 2004, wippau from TAFA, BRL-Madagascar, INTER AIDE, and
FOFIFA, CARE has introduced in the region of Andsy8 rural communes in Fort Dauphin, the conséowat
agriculture techniques, and the management of RMNE the SEBOTA varieties. CARE was admitted as a
member of GSDM on June 7, 2006.

2.5.6. The FAFIALA Center

The Experimentation and Diffusion Center for farnmeamagement of hillsides tanety (or FAFIALA) works
on the High Lands (Imerina) and in other areas aflbjascar. It trains farmers and technicians, anducts
development actions on tkenety based on agro-forestry, conservation agricultane, environment protection.

In conservation agriculture, after the trainingtefwhole team within TAFA, FAFIALA committed itseih CA
diffusion in the Middle West of Vakinankaratra (st of Mandoto) which resulted in high farmeidoation of
tanetycropping systems based 8tylosanthesApart from the profitability of the systems praeal (increased
yields along the CA practice years ); efficiencytbe impact ofStriga asiaticais one of the reasons for the high
adoption of conservation agriculture in this area.

8 Tanety : hills
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FAFIALA has trained executives, technicians, ancia@mrganizers having good experience in consmmwat
agriculture.

FAFIALA is a founding member of GSDM

2.5.7. Confederation of Malagasy Farmers or FEKRITAVIA

FEKRITAMA is a central farmer union that animafasmers for human development following the Chaisti
philosophy. It groups 9 national organizations afducers. Several associations members of FEKRITAMA
were involved in conservation agriculture in th@@$. In 2009, representatives of such organizdteefited
from refresh courses in short duration traininganservation agriculture with TAFA. FEKRITAMA was
admitted member of GSDM on September 14, 2007.

2.5.8. FIFAMANOR

This research and rural development center ircalgure and in livestock is based in Antsirabe.

It contributes to diffusing the conservation agltiste and has a network of diffusion agents in the
Vakinankaratra. It involves itself in systems intating fodder soles regenerating soil fertility anémoldering
techniques in some altitude areas. FIFAMANOR is alsry much involved in seed production and inniireg,
especially on integration with livestock.

Following the training of its executives and itshaicians in 2004, FIFAMANOR provided the diffusioh
conservation agriculture in some areas of the Ifigiteaus. FIFAMANOR also ensures the productioseefls
for some cover crops and played a role in the naté&mn of agriculture and livestock.

FIFAMANOR is a founding member of GSDM

2.5.9. The Group for Research and Technological Eranges or GRET

GRET is a French NGO that conducts a rural devetsymrogram known as « Objectif Sud » in the afea o
Ambovombe. Since 2005, with support from GSDM aid-A, GRET has implemented activities in
conservation agriculture within the FASARA/PSASAjects with funding from the European Union and AFD
with the development of CA in such semi arid arealked by a high wind erosion. The trials and
demonstrations in farmer environments allowed apgthe way to conservation agriculture systemsrtiet be
proposed to diffusing and introducing new speotasieties of food crops (millet...) and cover crops.

GRET has trained executives and technicians haydog experience in conservation agriculture insiai arid
area of Androy.

GRET was admitted member of GSDM on June 7, 2009.
2.5.10. INTER AIDE MANAKARA

Inter Aide Manakara is a French NGO which has dagl worked in rural development (school sector|thea
hydraulic, area development, agricultural diffudionthe area of Manakara, and it also involveebitending
conservation agriculture among small holding fagmeommunities. It has joined GSDM since November 12
2004.
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2.5.11. Semis Direct de Madagascar (SD-MAD)

SD-MAD is a SARL (Ltd Liability company) that is semuch involved in diffusing conservation agricul in
the area of Lac Alaotra, in the South East, thells@est, and on the High Plateaus. It is well knamvthe
management of paddies fields with poor water mamagée (RMME), drainage of low lands in the SouthtEas
and the setting up of pioneer fronts. SD-MAD is thain producer of seeds of food crops and covgrci8D-
MAD associates with another private company inatea of Lac Alaotra to support the large farmsin t
conduct of conservation agriculture amongst others.

SD-MAD has trained executives and technicians awhig good experience in conservation agricultseeds,
and mechanization of conservation agriculture.

SD-MAD has been a member of GSDM since on NoveriBe2004 and is currently part of the college of
moral entities of the board of directors of GSDM.

2.5.12. WWF Madagascar or Wild World Funds for Natue

WWEF, a nonprofit organization having its head afin Switzerland and operating in other countnefavor of
nature and as an international organization, workthe Malagasy territory with a representation in
Antananarivo. With funding from the French Fundstfe Global Environment (FFEM/AFD), WWF
implemented with AVSF and other operators the Rlatdahafaly project, the objective of which is topose
sustainable production systems based on consemadiriculture and fodders as an alternativiaty in the
cleared areas of such chalky plateau and on tr&lo@awith a view of settling the populations twe tsame
area.

WWEF was admitted as a member of GSDM on May 158200

2.5.13. The VERgers d"Anacardes de MAsiloka or VERMA
VERAMA, a subsidiary of the UNIMA Group, initiatettie large scale planting of cashew nut trees on ver
compacted poor soils in the rural commune of Ardendistrict of Analalava, Region of Sofia. VERAM#Aed

various cover crops to regenerate its soils andggpport from TAFA and GSDM. VERAMA was admittedas
member of GSDM on 12 November 2004.

2.5.14. Other Operators
A private Company in the area of Lac Alaotra, AGRP Conselil, also associated with SD MAD for prongli

support to the mechanization of the conservatiaitalgure under the BV LAC project.

BEST, a company specialized in support to farmganizations, is involved in support to credit ireogtions
for diffusing the conservation agriculture in thg BAC and the BVPI-SEHP projects.

2.6. Environment of the Rural Development
2.6.1. The Agricultural Services

Extension services in rural development are exeelssweak, or even absent in Madagascar. Indeed, limng
time the agricultural services were present buadéhg, or did not exist at all in several regiarighe Country.
The recent establishment of the Centers for Agtical Services or CSA may open a new way to agdricall
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services by providing farmers with service oppoittes through the professionalization of farmersoveine
considered leaders and particularly enterprising.
2.6.2. Credit on Agriculture

Credit on Agriculture was most of the time promolgdrural development projects. The national Depaient
Bank (BTM), which is currently privatized and takewver by the Bank of Africa (BOA), experienced many
credit failures in the past - which entailed a podlture of credit in the Country. Certain Statiéiatives of

« Voucher » credit that have not been reimburssal @eated unsuitable habits of credit non reimdmesnt
among farmers. Many micro finance institutions (8,;JCECAM, FIVOI, TITEM, etc..) have established fine
last 10 years and promoted the system of jointantae among members. Thereafter, some micro finance
institutions such as CECAM switched later to indival credit. The micro finance institutions (IMFJe a
penetration rate that is fairly low (5%) and aruiffisient coverage rate (20% of communes) (MAERO&0 The
current interest rates for credits are not withia teach of small holders and lend more to the cerial action
of collection and resale than to agricultural prctchn.

2.6.3. Suppliers of Agricultural Input and MachinesSpecific to Conservation
Agriculture

The input that is necessary for conservation afjticelis available with the local suppliers butptice has
increased much over time in part because of monetasion. On the opposite, the machines spedific t
conservation agriculture (essentially seeders pralysrs) are not available at all. Prototypes bfgknters were
introduced but their manufacturing by local artsaras not successful because of lack of qualiterizds.

2.6.4. Seeds

Private companies (SD MAD, ANDRI-KO) were createdthe production and distribution of seeds of cove
crops. Organizations such as FOFIFA or FIFAMANORéhfor long produced fodder seeds that are alsd use
as cover crops. But, in a general way, importsest narieties were made by TAFA, then by GSDM. The
development projects also contributed to multiptyoag farmers seeds or cuttings of the main covarscin
order to avoid too high transportation costs frame area to another. This sector is insufficiendyeloped in
Madagascar, and the availability of cover cropsisée frequently a limiting factor on the developrnef
conservation agriculture techniques.

2.6.5. Farmer Organizations

Many farmer organizations were created under thpaise of projects in order to structure the suptiat is
provided and the diffusion of messages. Some org#ons created central structures which arevstitking
currently: FEKRITAMA, FIFATA (supported by FERT), afson des Paysans (farmers unions initially
supported by the PSO project) etc..

2.6.6. The Agricultural Product Market

The agricultural products market experiences aidersble seasonal variation. It is not particulaniganized
and agreements are generally made between farmeisodlectors. In many cases, such as for rice,
conservation agriculture has a huge comparativarggdge compared with traditional agriculture. Asatter of
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fact, it allows an early seeding and yield, andchthemore favorable selling in order to secure &ebetice for
farmers.
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2.6.7. National Coordination Structure

Madagascar is particular for having associatedrthim stakeholders in conservation agriculture \mithi
grouping, the “Groupement Semis Direct de Madagasaaonprofit association (GSDM, 2008), which
facilitates the coordination, monitoring and evéla of the committed actions. In keeping with tational
Agro ecology Program, GSDM provides animation amgp®rt to the various rural development operations
based on a clearly defined strategy. Such stratdgs into consideration the various scales amahiattion
levels from the plot level to the watershed lewebbing through the farm level which is the essanével for
all socio economic aspects.

The national program on Watersheds and IrrigatBWR(]) benefits from several funding sources (Wdkhk,
AFD, JICA, KfW...).A coordination unit at the natial level (CNBVPI) establishes an approach strategyhe
set of stakeholders in the « Policy Letter for Brevelopment of Watersheds and Irrigation » (MAEGO®).
The Policy Letter for the Development of Watershaad Irrigation (BVPI) is fully related with thdaipal
process of poverty reduction and growth promotiefirged in the Poverty Reduction Strategy Paper (PRIS
coincides with the Action Plan for Rural Developm@PADR) and is consistent with the orientationavdn up
in the National Program for Rural Development (PNDRspecifically indicates the objectives andeotations
of the Government in terms of development of wétteds and irrigation, as well as the interventiothods and
the implementation means. The new BVPI conceptgsep a holistic approach with actions that arerglifred,
complementary, and articulated because of thettiatthe irrigated area and the neighboring waggtsh
constitute a consistent geomorphologic, economid,social set.

2.6.8. Policy, Economic Environment, and Institutioal Framework of the
Conservation Agriculture

2.6.8.1. Action Plan for Rural Development (PADR)

Such action plan introduces the PRSP and predenteferential process of the Government in théosed
rural development. It orientates the rural develephprojects and programs especially under orilems2 and
3 which consist in « urging the emergence of ecaaatakeholders who are partners of rural develojime
and « increasing and promoting agricultural promhctvith an optimal use, as well as sustainableagament
of resources and infrastructures».

2.6.8.2. National Program for Rural Development (PRR)
PNDR in all its orientations responds to the consaf the new BVPI policy, particularly at the Iéwéthe

strategic focus « Agricultural Productivity Imprawent » and in order « to value natural resourcdg@n
conserve the natural production factors ».

2.6.8.3. Environmental Action Plan (PAE)

PAE includes in its sector strategies the managewiewatersheds because this is fundamentally itapbrat
the economic level. Erosion is known as harmfulrfoe production and fish resources in the estsattebliges
over dimensioning of infrastructures, contributittg accordingly increase the investment requiredl #re
periodical maintenance cost to be undertaken frattyuever time.

2.6.8.4. The third and last current phase of the Environmenal Project or EP-3
EP-3 provides that the stakeholder have the refleappropriate the environmental actions that ewenfnow «

automatically » and systematically integrated.hHa strategy of EP-3, CA is acknowledged as a me@ndatect
the protected areas.
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2.6.8.5. Land issues

Land security is a fundamental element of the Bpieicedure and in terms of conservation agriculbgeause
CA results may be obtained only over time and frasnework of secure land tenure; hence the impoetanf
land titles or land certificates. The current inmpéntation of the National Land Program is very im@at in
that regard.

In keeping with this program, several hundreds aofdl certificates are issued each year in commumes t
allowing securing the land to farmers who wantigesst in their production means and especiallyAn C

In irrigated areas, land tenure security also mltes production methods and network maintenance:
engagement in intensification, secure those whoumgccthe land and the forecoming rights such as
sharecropping, tenant farming or other ones. TheabCommunes and the local governance espethaibyugh

the development of land taxation are also involv@&dch security is more important in the watershefdthe
areas, in which situations of free access and @apof slope areas accentuate the phenomenasiberand
accumulation of sand in the downstream irrigateds.

3. Research and training outputs
3.1. Improvement of Cropping Systems

A large number of cropping systems were implemeatatitested in differentiated ecologies according t
different intensification levels by SCRID and TAFRhe cropping systems that are a priori possiblewe
screened across various agronomic soil types astb sconomic conditions. Many adaptation trialseve
necessary to identify and to control the best asthptopping systems. The role of TAFA mainly cotssis
developing CA systems responding to the agro timmnstraints of an area and in providing theunesgl
adaptations needed by the development operators.

SCRID, in addition to its activities for selectirige varieties, particularly set to assess thegperénces of CA
and to explain the working thereof through themeggearch.

3.2. URP/SCRID research output

3.2.1. Thematic Aspects of the Research Activities

The aim of the thematic research activities coretlidiy URP/SCRID, under the Project for Supporthe t
Diffusion of Agro ecological Techniques in Madagascwas to understand and to explain the biological
physical and chemical mechanisms underlying théopaances of CA based on rain fed rice. Such rebear
actions were essentially oriented on major problewhich were faced by GSDM diffusion operatorstheir
actions for diffusing such techniques in Madagassach as the selection of performing varietiesfithat are
adapted to the various ecological areas and aigtingsto/ tolerating the various diseases, of Whigainly rice
blast, the proliferation of attacks by main pe#s, soil born insects and the stem borers, sodli@np production

of a good biomass, the degradation of soil féytdind of the environment by the emission of gheeise gases

3.2.1.1 Improved Line/Variety Selection

The objective of such activity is to develop andeed a plant material adapted to the constraintshef
environment with resistance to or tolerance of fit&st. With regard to strategy, crossings withedsified
sources of tolerance to cold coming from Japan epdlwere initially implemented on the High Plateavith
the aim of widening the genetic base. The seledtiahis conducted in the materials from such nevgsings
granted particular attention to the resistancelasthdisease. The procedure for widening the geretse was
initiated through the introduction of populationS@AT which allowed starting a recurrent selectiecheme.
On the other hand, more than 300 lines were intreddrom Brazil (SEBOTA), CIAT in Columbia, Yunnamn
IRRI. Various modalities of deployment of varietal mixaror mixtures of isogenic lines (multilinear) are
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appraised. The genealogic selection that was ceeduwn the Highlands in the area of Vakinankarét&00 m)
was also implemented in the Middle West (900 mecHjr crossings are carried out for each ecoldych
selection strategy in the long run allowed creagtmgrecombination, a genetic variability that snplementary
of the one that is created by traditional contlégossings. The set of material that is selectethe sites of
Vakinankaratra and the Middle West of Vakinankaratias also appraised in the conditions of lowua#tin
the area of Manakara (Table 1).
The degree of susceptibility of varieties to bldisease is as follows (FOFIFA — SCRID, 2009)

» Very susceptible: FOFIFA 154, Exp. 604, 905, 5034 5 Shin Ei, Exp. 101, 203, 301, 410 and 501,

Cirad 447

» Moderately susceptible: Exp. 003, 007, 015, 207, 201 and 910.

* Resistant : Exp. 411, currently called FOFIFA 1wi2zh a monogenic resistance

Relatively resistant: Sebota 182
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Table 1 : Results of Selection of Rain fed Rice Viaties under CA in the Middle West of Vakinankaratra
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NERICA 11 Essai varietal Ivory 6000,00|a 117,36,147,90| 80,50 112,00| 56,00| 53,00 94,50, 0,30| 3,45|B 91,31 25,38| 14,8
SCRID6 4-3-M Essai varietal Ivory 5671,30|ab 96,58|118,65| 83,50| 114,50 71,00| 71,00 1,50/ 3,03|B 89,17| 36,02 18,06
SCRID036 4-1-1-5-M Essai varietal Ivory 5587,96|ab 96,48|114,65| 88,50, 120,00 97,50, 97,50| 105,00 0,35| 2,80|B 89,02| 47,83] 13,15
WAB 878 Collection testee bis 5430,56|ab 110,57/106,94| 83,50 114,50| 54,00| 53,50, 108,50, 0,00| 3,28|B 92,71| 33,32 15,83
SCRID036 4-1-1-4-M Essai varietal Ivory 5425,93|ab 98,63|110,47| 84,00 115,00| 79,50, 79,50/ 109,00, 0,10| 3,08|B 82,22| 43,20 13,89
NERICA 9 Essai varietal Ivory 5398,15|ab 111,09|/147,41] 79,00 110,00| 66,50 65,00 95,00, 0,10| 3,46|B 24,59, 13,80
Yunlu48 Collection testee bis 5356,48|ab 125,65/ 120,67 73,50 72,00 100,00, 0,25 B 90,65| 35,80/ 15,28
NERICA 13 Collection testee bis 5125,00|ab 120,02|131,77| 82,50, 114,00, 68,00, 68,00, 117,00, 1,75| 3,39|B 89,84| 36,57 16,67
Nerica 4 TEMOIN 4959,49|ab 80,88 111,94| 60,31 56,69 97,94 0,19| 3,57|B 82,29| 30,84| 11,41]
C537B 1305-.... NON 4884,26 |abc 96,80|104,23| 83,50] 114,50| 68,00 68,00| 117,50| 0,10 R 87,18| 42,21 13,89
NERICA 7 Collection testee bis 4879,63|abc |100,91|133,46| 76,50 107,50 45,00| 41,50 5,50| 3,34|B 93,68 31,82 17,69
NERICA 12 Collection testee bis 4791,67 |abc 93,88/120,82| 76,50, 107,50| 61,00, 57,50 112,00, 0O,75| 3,53|B 90,37| 34,21, 17,59
NERICA 8 Collection testee bis 4675,93|abc 92,51/122,68| 76,50 107,50| 54,50| 53,00 99,00, 0,00| 3,49|B 90,61| 28,92 15,46
WAB450-1-B-P-20-HB Essai varietal Ivory 4666,67 |abc 114,09|/106,78| 83,50 114,50 70,50| 66,50 115,00 2,00| 3,58|B 85,77 38,19] 11,94
WAB450-25-2-9-4-1-B-HB |Collection testee bis 4652,78|abc 87,34 90,85| 80,50 112,00 82,50| 80,00 109,50, 0,00| 2,90|B 82,37| 30,05, 11,02
NERICA 16 Collection testee bis 4615,74|abc 92,65|102,30| 79,50 110,50| 59,00, 52,00/, 107,00 0,30| 3,63|R 92,08 30,34 17,59
IRAT 134 NON 4606,48|abc 95,43/110,23| 83,50] 114,50| 75,50| 73,00 77,50 B 92,14| 35,95 10,74
NERICA 18 Collection testee bis 4532,41 |abc 91,86| 106,10 80,50| 111,50| 53,00 49,50 116,50 R 90,98| 27,66 15,28
B22 TEMOIN 4420,72|abc 79,07| 110,19| 55,31| 53,25| 116,25 B 92,92| 36,87 15.12|
SCRID022 4-1-1-3-M NON 4351,85|abc 70,00, 107,50 B 84,02| 49,43 12,50
Yunlu47 NON 4296,30|abc 77,50 106,50 B 91,00 35,21 20,83
NERICA 15 Collection testee bis 4287,04|abc 105,35/ 79,50 36,00 111,00 R 90,83| 33,46| 15,28
Exp 206 Collection testee bis 4226,85|abc 94,61| 84,00 60,00, 110,00 B 89,40 31,67 9,72
Exp 202 NON 3879,63|abc 40,50 117,00 B 93,49| 42,52 11,94
NERICA 1 NON mais cycle 3842,59|abc 55,00 95,50, 0,00| 3,41|B 93,90 29,31] 14,63
WAB450-11-1-1-P31-HB NON mais cycle 3666,67|abc 65,50 91,00, 0,05| 3,10|B 92,59| 26,06 9,07
Exp 006 NON mais cycle 3662,04 |abc 63,00, 103,00, 0,30| 3,05|B 89,68| 40,27
NERICA 17 NON 3287,04 |abc 62,00, 111,00 1,55| 3,53|R 34,63 11,11
SCRID100 7-2-M NON 3189,81|abc 53,00 98,00 2,88|B 89,61 30,83
NERICA 10 NON mais cycle 3037,04|abc 38,00 79,00, 0,00| 3,44|B 89,65| 26,82
IRAT 265 NON mais cycle 2810,19| bc 44,00 100,00| 1,60| 3,04|B 89,40| 38,11 10,00
IAC 1204 NON 2023,15 90,50| 84,00/ 7,00] 3,91/ B8l 27,68 11,02




3.2.1.2. Variety resistance t®yricularia oryzea

Considering that, irrespective of the varietalsesice, the incidence and the severity of the diasase, also depends on
temperature and humidity conditions in which thedus develops, as well as on the physiologicalistat plants (content
in nitrogen, water stress), a study on the int@vastbetween cropping systems (Tillage vs CA) &eddevelopment of the
disease was conducted. The paramet#sed may be modified by the cropping systemhsoet are possibilities of
managing the disease by adopting a good croppistgrsy CA favors the mineral balance in the plaatrease water
stress thanks to the presence of soil coveragethenabsence of tillage.

The study conducted during three years of the ptaensists in comparing Rice blast disease epicemier a variety that
is very sensitive to blast in the area (Fofifa 18dljivated with or without mineral fertilizer ime hand and same rotations
in tillage and in CA in another hand.

For the first two years the monitoring was dynawith a scoring of the disease from the appearaht@symptoms until
the harvest. On the third year the scoring was naadeeeded.

The findings from such observations highlightede#act of the cropping system on the incidencetardseverity of the
disease at foliar stage as well as at the pasialge initiation. On the first year it was espégialdelayed effect : as the
panicle blast disease comes later in CA, it alsbless impact on yield. On the second year thé @vel of disease was
low in CA. On the third year the disease level withigher in tillage, especially with the additi of mineral fertilizer,
which thus confirms the importance of the troploaditions of plants.

In that respect, the effects of plant associatiwere appraised: It is observed that the way of gotidg the association of
rice with Crotalaria, Cajanus and Eleusineel) or with Bambara beampdt), presents an influence on the occurrence of
Rice blast, expressed by the percentage of gréfsted. Figure 4 indicates that whatever the sgstice in pure stand or
in association, Rice blast is more severe in @ldtan in CA (FOFIFA-URP SRID, 2007).

Figure 4 : Evolution in the percentage of grains décted by blast disease as a function of the cropm system:
Tillage (labour) vs CA (SCV). Tillage or CA, in pure stand SL), in association with Crotalaria, Cajanus and
Eleusine fnel) or in association with bambara bean gdf).
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3.2.1.3. Combatting Heteronycus sp.

Soil borne insects are severe constraints forautvation, and various treatment attempts havenlmmpleted especially
with entomopathogenous fun§letarhizium anisopliae

It was thus observed that, whatever the statulseo$oil surface, the larval individualstééteronychusp, are more
numerous without seed treatment than when thetremeed, either with GaucRoor with entomopathogenous  fungi
(RAZAFINDRAKOTO et al, 2008, RAZAFINDRAKOTOet al, 2009). When the soil is not tilled and kept coderfewer
species are recorded on the plots that were tredthdntomopathogenous fungi than on the oreeged with Gauclo
There is a positive interaction between CA andithatment of seeds with entomopathogenous furgga Aatter of fact,
without treatment of seeds, the « rid@alicos lablab» system accommodates higher numbeidatéronychusp.(e.g. 5.3



individuals/m?), about the double of those of thice/Stylosanthes » system, in which the fewest pelividuals are
recorded. But with a seed treatment with Gafiasrowith Metarhizium, the number of pests on ribelicos lablab
system is drastically reduced compared with thahefatural fallow plot. It is noted, however,tttize importance of the
combined effect of the system and the seed treatmagies as a function of CA system.

3.2.1.4. Evaluation of Biological Life

It was revealed through the evaluation of impatiSA regarding the changes brought by the cultoratf natural fallows
and by the quantity and quality of C entries infsaystems, on the parameters and functions,dtuti€ of the biological
activity of the soils (macro fauna, abundance, fandtional activities of micro flora) that the ptgmopulation of the macro
fauna is more important for CA systems than imgé# systems, whatever the fertilizer levels; bi# itot as intense than
that of natural fallow. The effect of CA may diffas a function of the cover type and the fertil@at CA on mulch from
crop residues (rotation maize/ soya in CA on cegdue cover) is richer in macro fauna than thes@mmepermanent green
cover (maize/ maize in CA on permanent Desmodiuneicand rotation bean/soya on permanent Kikuyugove
especially with the minimum fertilization level (mare only). The same applies to the macro fauna&ss (RABARY B.
et al2008).

3.2.2. Evaluation of the Performances of the CA cpping systems

3.2.2.1. Carbon Sequestration

It was revealed through a study conducted on alatagol that compares the traditional tillage gicecand the effect of
systems in direct seeding with cover crops (Cr\jte stock of soil organic carbon, the stabilityaggregates of soil, the
location of stored carbon and its protection leagdinst the microbial mineralization (RAZAFIMBELD M. et al, 2008)
that:

e Soil under systems of direct seeding with soilezage (Maize / Soya in CA), receiving an important
quantity of residues, shows higher C contents arsto€ks, of about 0.7 MgC.haear', compared with
soils that has been tilled in a traditional way JLfBr 11 years, which doesn’t receive crop residaesl
which is considered on equilibrium. The measurest@age is due to the effect of non tillage, coratin
with the effect of the restitution of residues. Thigh annual C storage under CA systems that issuned
here is then attributed principally to the impottgnantity of biomass restituted by such systemmspared
to tillage treatment.

» Compared with tillage, the CA systems mainly enabiencrease in C contents for the fine fractiorthef
soil (FO-50 um) for the layers 0-5 and 5-10 cm {d®0 % of the stored C is located in there) ana in
secondary way from the internal SOM particle t® #ggregates for the 0-5 cm layer. It may be aieith to
the important role played by the fauna of soilrtearporate and transform the raw plant debris (nBPinto
fine fraction (< 50pum) which favor the formationsihible macro aggregates.

* The CA systems also enable an increase in pa&icl®l trapped in aggregates > 50 pm. Such particle OM
were not mineralized by the microbial biomass dyritheir exposure to mineralization through the
destruction of such soil aggregates > 50 pfrhey are partially biochemically protected against
mineralization.

As a conclusion, for the clay latosol under stuithg, tested CA systems prove to be very effectivetdéoe C in the soil.
Such storage is attributed to the considerabletigyarf C restituted to the soil. Such stored Cdkatively stabilized since
it is protected, at least from a physical and clwaimpoint of view, against microbial mineralizatiodore over, such
systems enable enhancing the structural stabilispib and, with the use of cover crops, they ém@ffectively protecting
the soil against erosion.
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3.2.2.2. Erosion

The studies conducted aimed to quantify the intgrdithe erosion in CA systems, compared with tfdtllage systems.
It appears after 3 years that the productions aingand dry matter are relatively comparable. Runeains low, but
more important on tillage (S1: Maize + bean, andNsdize + bean / rice) than on CA. Average erogrpressed by soil
losses were up to 12 t/halyear on tillage, vers4@ kg/hal/year only under CA system. System 5, Bitachiaria
associated with maize, even though it is verygrening against erosion, seems to be the lowestaim groducing.

Figure 5 : Average oved seasons of productions, runoffs and erosions dfe 5 systems conducted on the land in slope. (Ddtam
Douzet J.M et al., 2007)
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S5: [maize + bean]// rice Gramineae fallow CA CAhBrachiaria ruziziensis
instead of bean in 2006

In conclusion, CA enables efficiently reducing effrand especially erosion. They were able to aéiviiy 12 the runoffs
and by 200 the erosions. The main factor of sudiaons seems to be the surface status of theasdilparticularly its
coverage, whether by crop residues or by cultivateer crops.

3.2.2.3. Socioeconomic Performances

Reference farm networks were set up in 3 regiorsc (Blaotra, Vakinankaratra/Middle West and Souttstan
Madagascar with the contribution of 2 developmemjgrts (the projects BV lac and BVPI-SEHP) follogisurveys
characterizing the activity systems (farming + tedwdd). Such networks of 30 to 50 farms are reptasige of a typology
that enables classifying the farm types, understanithe innovation processes, identifying the nfaiming strategies, and
understanding the constraints, on the one handalsaotthe adoption opportunities on the other h@EINOT E.et al,
2010).
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The data acquired already enable following thegerénces of systems in terms value of the man-deygeoss margin at
the plots level. The following step in this approadll be to have an economic balance sheet wiganme to farming and to
be able to simulate the farmer choices or the emimbazards.

A prospective analysis for identifying the mostei@sting scenarios per farming type is based aor pmalysis of the
innovation processes with a priority on CA in rdé@u crops, but also the SRA/SRI systems (Intensise system) in
irrigated cultivation and agriculture-livestockégtration.

3.2.3. Training output

In that area, diverse training types and qualitige to be distinguished according to whether Hugress professionals or
are in keeping with an academic curriculum.

Training to Research through ResearTihe scientific activities of URP/SCRID provide gapt to training course themes
for trainee students supervised by researchers B&R. About thirty students were supervised witbiRP, on themes
relating to varied scientific disciplines for prejpg their end of study academic degree for Higkhhécian, for Engineer
and for DEA € MS degree), or for Doctorate for national researshvorking on a thesis. Such students come from
diverse public or private university institutiormsyt most frequently from ESSA (faculty of Agrononmand the Faculty of
Science of the University of Antananarivo and thggie Catholic University of Athénée Saint Joséyitsirabe

Therefore, according to the type of degree prepaneltheir institution, their number per year sfalows:

Table 2 : Number of Students Supervised by URP/SCRias a function of Degree Types

Degree prepared 2004/05 2005/06 2006/07 2007/08 Total
DEA (= MS Degree) 3 3 1 7
Engineer StudiessMS
Degree, professionnal) 7 7 6 20
Maitrise in Phytopathology
(=BS Degree) 1 1
BTS in selection
Or in Phytopathology
(technician level) 4 4
BTS in Entomology
(technician level) 2 2 4
Total 17 12 6 1 36

Table 3 : Number of Students Supervised by URP/SCRias a function of University Institutions

University Institution 2004/05 2005/06 2006/07 | 2007/08 Total
ESSA 9 8 4 1 22
Faculty of Science
University of Antananarivo 2 3 5
Faculty of Sciences
University of Majunga 1 1
ASJA 5 1 6
ISPM 2 2
Total 17 12 6 1 36
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3.3. TAFA research outputs

Historically TAFA initiated its activities in 1996n development of cropping systems based on cawgscfollowing
FOFIFA and the KOBAMA wheat operation diffusion,dait was in charge of creating and continuouslystiipg to the
local conditions and expectations of potential sisemopping systems on cover crops, basis of aisable and rapid
development, with the purpose of contributing te teal improvement of the living conditions of dysapulations.
With the objectives of soil preservation and cowagon, development of production capacity, throughional use of
soils, enhancement of soil and crop managemenbritribute to the improvement of farmer living caialis, TAFA has
built a large number of very concrete outputs d@sponse to major issues of rural development anthgaament of the
environment, namely:

e Cropping systems developed in the sites of theouarregional branches. 266 cropping systems hase be

experimented in the diverse sites of the TAFA NGO,
» Reception of trainees and training capacities.

3.3.1 Development of CA Systems

Regarding the development of cropping systemswitidks addressed a wide range of technical itinesasiccording to a
matrix based methodology crossing systems bylifgntilevels and the topographical sequence of site

The systems considered being the most relevapgdyradopted by farmers, or presenting interesénglts, relate to:

e Cropping systems on cover crops with feeding afydzows,

e Cropping systems on permanent plant cover with mimn input,

e Optimization of work organization,

* Fight against plant pests ; caseStfiga asiatica,

« Restoration of very degraded soils wBhachiaria humidicola also as accompaniment for traditional crops
(cassava, ...)

< Cotton cultivation in direct seeding on crop resisiu

* Maize cultivation associated with Cowpea,

e Selection of cultivars of rain fed rice obtainedrfr crossings of the variety B22,

< Evaluation of Carbon sequestration capacities énstiil under plant cover system in various soil elirdatic
conditions,

«  Soilsmoldering

To illustrate the optimization of the working timasis noted that CA significantly reduce the tirmgent on field work
(figure 6) and enabled a net improvement of pradacfThey save working days on soil tillage or gbing and, weeding.
The traditional cultivation practice requires 1,3@furs/ha works versus 700/hours/ha only under CA.

Figure 6 : Comparison of working time in tillage ard in CA, site of Ibity (TAFA, 2010)
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In another example obtained on the reference iteooy in the Middle West, a hot spot area firiga asiatica maize
yield is very low on tillage compared with the athested systems; the best system is the one lbasBt/losanthes, the
system that currently makes some 1,000 ha in @ ar

Figure 7 : Maize yield in pure stand on tillage oiin CA on crop residues or on living cover (6 yeaaverage 2003 — 2009)
and scoring of Striga in 2009, reference site of TRA in Ivory in the Middle West (MOUSSA N. et al, 2009)
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3.3.2. Training by TAFA

For its training activities the TAFA NGO has thejuaed skills and relies on its reference site mekwo propose a whole
range of oriented training modules, but not onlyaads professionals.

The TAFA NGO has a training capacity suitable aniaus recipients according to their objectives #air availability.
There are diverse training types depending on durmatontent, and the assistance involved. Theofatig may be
distinguished:

* Long length training (6 to 12 months), which britigeory and practice during a whole agriculture spa®

control a wide range of CA systems.

« Short length training (3 to 8 weeks), with the ttedizal aspects of CA and the necessary practicedntrolling

particular operations or simple itineraries.

e Sequential training to bring theory and practideaédng the cultivation schedule with periodicapport in the

recipients’ intervention areas,

e Pointin time or sensitization training having &spond to cyclical particular needs identified iy tperators
This enables the TAFA NGO ensuring the training goofessionals coming from an academic course amal ave to
work for operators of agricultural development. Thest provided themes are the basic principles Adfwith practical
control of technical itineraries adapted to theditians of recipients.

So far TAFA has trained in total 1,346 people imm& of CA. Most of such training are of short lén¢$8%), 16 % are of
sensitization type, 9 % of long term, and 7% ofusstial type.

The following table recapitulates the training smss provided by TAFA as a function of the typesre€ipients and
training:

It is noted that most training sessions are sleon$, so necessarily focusing on particular themmed;most recipients are
development technicians or fields agents. Long teaming sessions manifestly address supervisficeos.

Table 4 : Number of training sessions achieved perdining type (TAFA, 2010)

Training Types Technical Farmer Trainer Engineer SOC'OPTC.O' Technician | Grand Totgl%
Agent Technician

Short length 256 103 2 91 7 456 915 68

Long length

6 — 12 months 28 63 91 !

Sequential 1 9 5 103 118 9

Sensitization 74 73 3 71 1 222 16

Grand Total 331 185 5 195 7 623 1,346

% 24.6 13.7 0.4 14.5 0.5 46.3 100

Overall the training sessions are made up of twtspane common part on the objectives and missibtise TAFA NGO
and on the principles of agroecology; one secont that is more thematic and organized in modukdsout fifteen
modules are proposed (See Annex I)

module 1 : initiation in agroecology for instituti@xecutives

module 2 : long length training for engineers
module 3 : long length training for technicians
module 4 : sequential training

modules 5: practical training for farmers
module 6 : Smoldering

module 7 : Weeds

module 8 : crop protection and CA
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module 9 : tavy alternative

module 10 : restoration of degraded soils
module 11 : CA and livestock

module 12 : rice cultivation

module 13 : seed production in CA

module 14 : Vegetable production under CA
module 15 : cultivation of fruit trees

The diverse modules are adapted to each recipipatand they include the adopted methodologiestrétieing venues,
the periods favorable for training; TAFA also prdes the possibility of customized training, moriitigrand post training
support, as well as advice support and developnmpping systems.

3.3.3 Trainee and Visitor hosting

The TAFA NGO also receives trainees coming fromowgs academic establishments. Thus 50 trainees sugrervised in
their research work as part of requirement for iointg their degree. They are as follows:

» 1 technical assistant in agriculture

e 4 DAA Degree in Agronomy (CNEARC and INA — PG)

e 12 DEA « Ms degree » (University of Antananarivo)

e 1 DESS from the University of Paris X

» 13 Bachelor Degree in Agriculture (CNEARC, Univeyssaint Joseph of Antsirabe)

e 2 masters (Universities of Montpellier and of LauRi&n)

¢ 15 dissertations by engineers (INA-PG, ISTOM, Ursity Saint Joseph of Antsirabe, University of
Antananarivo, Ecole Nationale du Génie Rural, d@sxtet Forét)

In addition to such training aspects, TAFA takegaadages of its reference and experimental sigesxbhange visits for
farmers, professionals in rural development, sttgjatecision makers, etc... Thus between 1999 anl, 200821 visitors
were discovering the field output of TAFA in agrootogy : these are 8,272 farmers, 597 regionalaityhofficers, 772
students, and 2,181 agricultural technicians.

4, Diffusion

The first years of research activities enabled igieg and identifying a range of cropping systeorseach major agro
ecological zone of Madagascar. Such system rangeleshadapting the recommendations to the individoaditions in

each farming, with varied levels of risks and isiénation, starting from commodities chosen bynfars. Based on this,
the diffusion is targeted to landscape unit (tejrking into account the needs, means, and aingtrfor each farmer.
Among the possible systems that are adapted tmtioéved landscape units (climate x water reginsoit), the point is to
identify the systems that are the most adaptetidaonditions of the farm involved and to propdsent to farmers. It is
necessary to present such systems to the farmeding the package needed (input, work, capitatemal, etc..), their
production potential, the potential risks, theuieed knowledge, etc.. Then, the farmers may chaosa informed way,
based on such information. The whole process femtifl/ing systems to be proposed to farmers iothject of the volume
Il of « Practical Manual of Direct Seeding in Madagar » and may be summarized according to Figurion8) :

36



@SDM

Figure 8 : Procedure for Identifying CA Systems Adated to the Needs of Farmers
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Volume IV of this Manual , presents the rangehaf interesting systems by agronomic unit,for eagb acological zone.
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The diffusion phase, started in 2003 at the ena lohg experimentation period, relies on a strate#ggSDM based on an
overall approach of the region and is organize@ting to the agro ecological zones of MadagaggaMedium Altitude
Zone (600 to 1,100 m) with long dry seas(i), Zone of Altitude higher than 1,200 i) Humid tropical Zone (lower
than 500 m)(iv) Semi arid Zone (300 to 600 mm rainfall).

In all the zones quoted in the following part of thocument, the figures given as diffusion areaifeas supervised directly
by the projects but do not include the spontanediffsisions. At the national level, the evolution @onservation
agriculture is presented in the following grapheémms of areas and number of farmers involved (GSR0O09). It is thus
noted that there has been a regular increase as @mrd number of farmers adopting CA since thenpégj of the
diffusion. It will thereafter be seen that the ext@n in adoption is not the same in all agro egial zones of the Country.

Figure 9 : Evolution of the areas under CA and theaumber of farmers supervised at the national level
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4.1. Medium altitude area (600 to 1,100 m) with lajpdry season (Lac Alaotra and Middle West)

4.1.1. Soil and Climatic Characteristics, and Cropmg systems Proposed for diffusion in medium
altitude Zone

Medium altitude climate zones with long dry seapoesent agro climatic and socioeconomic charatiesi(size of
farming higher than the national average partityldand pressure, and place of livestock thati@se important than on
the high lands, etc.) which make it that the difinsof conservation agriculture techniques is pattrly interesting there.
Such techniques enable removing easily and ragt@lynajor agronomic constraints primarily with:

e Erosion and soil degradation tainety

» Poor water control in paddy fields;

» Parasite pressure by Striga on cereals in the didétst;
Several systems diffuse widely and rapidly, adapted function of the agronomic units (soil typeater regime):

4.1.1.1. Systems based on Stylosanthes on degradeelty
On tanety particularly the degraded ones very prone t@ajrthe Stylosanthes based cropping systems atieubery
interesting. They enabled a rapid regeneratioroité,sthe total control of striga, and thus to groneps (including rain fed

rice) on such soils that were generally abandoyef@dimers. As the Stylosanthes grows slowly, it petes very little with
the crops and therefore associates very easilyneith maize, cassava, etc.
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Depending on soil fertility, climate, priority crepand the available space, it is possible to namnlag Stylosanthes in a
wide range of cycles that are of variable intensiitye main cropping systems in CA based on theofiStylosanthes are
presented herein after:

* Rotation of One crop / Stylosanthes (e.g. mai&ylosanthes /Btylosanthes #ice + Stylosanthes /&tylo-
santhes, etc;)

» Rotation of of 2 years crops and one year ofloSanthes ( rotation maizeStylosanthes /gtylosanthes fice
+ Stylosanthes /ftylosanthes, etc.)

» cultivating food crop each year associated witHidsgnthes and extending its growth after the hailvies +

Stylosanthes each year or rotation rice + Styldsemit/maize + Stylosanthes in humid climate orbaibohg,

etc.
« The initial crop in which the Stylosanthes is isteipped varies as a function of the soil fertiléyel (and striga
pressure): cassava, Bambara bean, groundnut nriogaoor soils, maize on rich soil, rice on ricnn

compacted soil.

Controlling Stylosanthes can be made manually (lbypke scraping with arangady (a spade), mechanically and/or
chemically, which provides large flexibility in magement, for all farming types. Seed productiogaisy.Stylosanthess
sowed at low rate (2 tok@/ha according to the seeding mode and rate ahigation) and can even be managed with a
natural reseeding.
Stylosanthes (and consequently all Stylosanthesthe®pping systems) presents very numerous ingerEswvhich:

» nitrogen fixation (70 to 20KkgN/ha), extraction of low soluble phosphorus, remygbf bases and trace elements

that benefit to the following crofitp://www.fao.org/ag/AGP/AGPC/doc/Gbase/data/pf@i@htn) ;

« production of high biomass, of varied quality: leaxand small roots with low C/fétio, which decompose

rapidly, and big roots and woody stems with higN @itio, which mineralize slowly and enrich thelsoi
organic matter;

» restructuring of soil though its powerful root systand its capacity of boosting the biologicahatti;

» total control of most weeds and particularly strigahboellia, borrerias, etc.
» excellent fodder and, in addition, is a nectar plan

It is therefore an ideal species for conductingesys in direct seeding on permanent soil coveraitfe winimum input,
integrated with livestock and adapted to all adtice types under the tropics.

4.1.1.2. Legumes crop with Grain on Cynodon

On the very numerous plots invaded @ynodon dactylona very performing system consists in producinggame crop
(groundnut, cowped)olicos lablal Vigna umbellataBambara bean, and bean) in direct seeding irCiredon cover
which has been killed in advance with a herbicidkept as living cover. Such system enables ergadinect seeding
which perpetuates, with minimum labor, very lititlevestment (limited to herbicide, used at low ritdiving cover) but
which yield twice as much as with tillage
4.1.1.3. Maize + voluble legumes (Dolicos lablabwpae, Vigna umbellata, mucuna) // rice
on moderately rich tanety and baiboho

Associating maize with voluble food legumeBol(icos lablah cowpea,Vigna umbellata etc.) is a system that is
particularly valued by farmers for its numerougiests:

*  Applicability
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Such systems can be set up in all agro ecologmas of Madagascar and primarily in medium altitadeasThey can be
used without fertilizer on highly or moderatedytfle soils oftanety, onbaibolo, or on non flooded soils in plains, etc.

» Ease of implementation

Managing associations is easy by playing essentiadl spacing between plants, the seeding datevefsh species, and
probably fertilization.

Weeds management is also easy through such associgpe enables a rapid soil covBesides, the possibility of
choosing the associated plant enables to best sulttp# conditions of the environment:
» Cowpea best withstands high humidity conditipns
» Dolicos lablab best withstands drought thanks éopbwer of its root system, and provides the highiesnass
production during the dry seasdhalso provides the best soil cover thanks taovitedy stemsvhich decompose

less rapidly than those of cowpea oMifna umbellata

» Vigna umbellatgpoorly withstands high drought at the end of raegson (otanety but is more resistant to
insect attacks;

» On non compacted and relatively rich soils, mugumaluces high biomass and brings much nitrogemgyréms
are not eatable but can be used for feeding pigs.

Last, planting again food crops is very easy &h sarious species are annual plants that natuealliytheir cycle and do
not need to be controlled for the seeding of thiedong crop.

¢ Economic Profitability

Such association enables producing two crops instrme year, without affecting the maize yi&dch systems are
therefore very interesting economically speakirgtipularly on rich soils where fertilizers are notlispensable. Besides,
risks are limited in case of difficult climate catidns or insect attacks (different sensitivenessuch stresses for the two
plants).Even in areas where locust attacks mayroegumes crops gives always a productioast, such association

enables considerably reducing the labor costs §pagion of the plot and weed control in particuldmrnks to the high
biomass produced.

4.1.1.4. Ricellegumes(vetch, Dolicos lablab, beam)baiboho, non flooded soils in the plain

and in paddies fields with poor water control in vain counter season crop is possible

In all plots paibohq non floodedsoils in the plain, paddies fields with poor watentrol) in which the ground water table
is accessible in dry/cool season, it is possiblgrtov counter season vetch or another legumelidos lablah Vigna
umbellatg, just after ( probably some weeks before) ricevést. Vetch may be associated with bean or oatdduce a
high biomass in dry/cool season, used to seedtlyinein fed rice (ortanety or poly-aptitudes rice varieties (in RMMES)
in the next season.

Such system is extremely simple to implement andires no knowledge or particular material. Theyardnstraint is the
availability of vetch seeds.

The economic interest of such system lies in ity \@w cost, very largely compensated by the nét @m the rice yield
that comes after it and benefits from the high trgfunutriments (nitrogen in particular) and theeglecontrol by vetch.

The vetch capacity to restructure the soil (mainlgurface, under the effect of roots and the Hiigtogical activity); its
very high power of fixing nitrogen and its aptitutte extract potassium and phosphorus that are mrasevery low
guantity in the soil, make it that vetch is an dbere precedent for rice.

Vetch is capable of dominating most weeds, inclgdire hardy weeds such as the Cynodon dactylonhwinwld have
been poorly controlled during the first year of GA&ar “zero”).With its thick mulching, it leaves a plot very ciea
enabling cultivation without herbicide for the fmlting cycle. In addition it hosts many arthropodd @nsects predatory of
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pestsIn Madagascar, it enables considerably reducing tesspre oHeteronychusp. and other insects larvae which are

a major constraint to rice cultivation at mediund duigh altitudes. Last, vetch provides an exceltedtler, which can be
used partially for animals and at last, vetchaedy constituent. .

Dolicos lablab has the advantage of better usirgp deater and is therefore preferable on soils wherevater withdraws
rapidly.

4.1.1.5. The other interesting systems in mediutitadle environment

In addition to those particularly interesting sysse a wide range of systems may be proposed farshvcultivation,
particularly with:
e Brachiaria based systems, with low level of inpuith production of fodder on degraded soilsariety:
» Cassava + Brachiaria // Brachiaria
» Groundnut + Brachiaria // Brachiaria
> Bambara bean + Brachiaria // Brachiaria
e Systems associating Cajanus or crotalaria with laaabean or groundnut (or bean) on degrddeety
* Rice after smoldering a@nety
* Maize + finger millet, Brachiaria and/or Cajanusroaderately richanetysoils
* Rice/Vegetable on crop residues draibohoand on non flooded soils in the plain

4.1.2. Conservation Agriculture in the medium altiude area —Lac Alaotra

The watershed of Lac Alaotra is one of the largest producing areas in Madagascar, with nearly,d@® ha of paddies
fields, of which 30,000 ha irrigated (the irrigatackas) and 70,000 ha with more or less poor watetrol (known as
RMME? in this paper). It is one of the rare areas of@oentry that has excess rice production. It is@ma resulting from
tectonic movement that ended with the formatiotheflake. The watershed itself of Lac Alaotra tepression formation
of about 700 km?, located 150 km North East of Aatarivo at an altitude of 750 m to 1,100 m. Ongbaphery, a ring

of hills made up of lateritic massifs shapes theéevsheds of the depression. The wetland of theralade of the Lac
Alaotra (7,000 km?) is part of the internationaheention on RAMSAR® wetlands for some years; the demarcation of
protection sectors inside this set started in 2006 support from international NGOs.

The diversity of soils, their fragility with congdable erosive and geological phenomena such as tfodavaka» (huge
gully erosion ontanety), the massive deforestation on the hills and & vhlley bottoms and the lower slopes and the
extensive cattle breeding initially based on thmewn rangeland created a high diversity in landssamd conditions for
land reclamation.

The area of Lac Alaotra is characterized by a humapical climate of medium altitude with a longydreason from May
to October (6 months or more). The annual averaggérature is higher than 20°C whereas the aveeagfall per year is
1,000 mm (average of 1963-2009, Station of BevaVag essential of precipitations occurs betweenexter and
March. Rainfall is very irregular and rain distrilmn considerably influences yields. The cool tenaures, from May to
October, do not allow double rice crop every year.

The following CA systems are diffused as a functibthe environments:

On poor soils ofanety: entry systems in CA :
» Bambara bean (or Groundnut) + stylo or Bambara béangroundnut) + brachiaria
» Cassava + stylo or Cassava + brachiaria

On rich soils: richtanety baiboho(recent alluviums), lower slope:

¥ RMME : Paddies with Poor Control Water

1Y RAMSAR: The objective of the Ramsar Convention (ratified @71 in Ramsar in Iran) is to put a halt on teedrof disappearance of wetlands, to
favor their conservation, as well as their flora &meir fauna, and to promote and favor their retlase.
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» [maize + voluble legumes]//ricdLegumes are dolicos lablaligna umbellataand cowpea). Dolicos lablab
which has the capacity of seeking water in depfiré$erred to the other legumes when the grounéntable
goes down rapidly.

e System [rice + stylo]//ricesuch system that is in high progression is paatnie. the stylo reseeds naturally after
rice.

On irrigated paddies fields and RMME

. Intra annuatice/vetchsuccession
. Vetch based System&ean + vetch
. Vegetable on mulch of crop residues

Table 5 summarizes the crop associations in 2008/2ditanety,baibohqg and RMMESs in the valley of the South East of
the Lac Alaotra in which the diffusion of CA is tbé&lest one and, therefore, the plots are the pergtetuated (¥. What
is first noted is :
» the predominance of rain fed rice, in generabaibohq and that will be followed by counter season dtkeor
Dolicos lablab
» then the systems of cassava + Stylosanthes anddmat + Stylosanthes, in general on poor soilswibow is
put under cropping again.
«  The 3 group is made up of associations of maize + legufmaize +Dolicos lablah maize + cowpea, maize +
mucuna) that will be followed by rice in the negason.
» At last, one notes many implantations of Brachiaripure stand, in general for fodders.

Table 6 summarizes the associations of crops 82009 ontanety,baibohoand RMMEs of the North East bank of the
Alaotra Lake where farmers, on the opposite of \fakey of the South East above, have no or feigated paddies fields.

e Itis noted in one first group the predominanceaif fed rice, in general dmaibohq which will be followed by
vetch orDolicos lablabcultivation in counter season.

« This is followed by a® group made up by the associations of maize + leguimaize Dolicos lablah maize +
cowpea, maize ¥igna umbellatathat will be followed by rice in the following ason.

«  The 3 group is made up of associations on poor soitsumggnut + Stylosanthes, Bambara bean + Stylosanthes

«  The 4" group is made up of groundnut and Bambara bepnri stand: according to the explanation of the
extension staff, some farmers were unable to olat&idit to buy fertilizers and then put groundnubelicos
lablab on a good mulch of the previous crops withouiglthe soil (e.g. under CA).
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Table 5 : Associations of crops otanety, baiboho,and RMMEs of the Valley of South East in the Lac Aaotra area
in 2008/2009

Systems (crop associations) Year under AC and agecsgha)
Main crop Associated crop Yo | Yo | Yo | Yz |Ya|Ys|Ye|Y7|Total
Groundnut Stylosanthes 14,3 0,4 0,2 14,8
Groundnut Pure stand 51| 0,9 0,1 6,0
Arachis pintoi Pure stand 0,0/ 0,1 0,2] 0,0 0,3
Brachiaria Pure stand 0,3 0,2 0,4
Brachiaria brizantha Stylosanthés 0,9 14| 23 4,6
Brachiaria brizantha Pure stand 0,7{ 2,1 6,0 14,9(0,2(0,3 24,2
Brachiaria humidicola Stylosanthés 0,6 0,6
Brachiaria humidicola Pure stand 0,00 0,2] 14 1,6
Brachiaria ruziziensis Stylosanthés 0,3] 0,0 0,2 0,5
Brachiaria ruziziensis Pure stand 0,7] 0,6] 0,1{0,2[0,2 1,7
Bean Stylosanthés 21 0,1 2,2
Bean Pure stand 1,00 2,11 0,2] 0,1]10,0 3,5
Maize Groundnut 0,9] 0,3 1,2
Maize Dolicos lablab 10,6f 0,8 0,71 0,8]0,1 13,0
Maize Haricot 0,4 04 0,1 0,1{0,1 1,1
Maize Mucuna 0,1 0,2] 1,0{0,4 1,8
Maize Niébé 11,5 2,6] 1,71 0,7/0,2|0,1 16,9
Maize Bambara bean 0,5 0,5
Maize Soya bean 0,3 0,3
Maize Stylosanthés 2,5 04| 0,2] 0,3[0,1 3,5
Maize Vigna radiata 0,1 0,1
Maize Vigna umbellata 7,00 3,0/ 1,4/10/0/4 12,7
Cassava Brachiaria brizanth4 0,2| 0,1 0,3
Brachiaria
Cassava ruziziensis 0,7] 0,2 0,1 1,0
Cassava Stylosanthés 22,1 11| 0,1] 0,8 24,0
Cassava Pure stand 10,4 0,1 0,6 11,1
Bambara bean Stylosanthés 6,7 0,1 0,0 6,9
Bambara bean Pure stand 1,1{ 0,1 1,2
Rainfed rice on RMME| Eleusine coracana 0,02 0,02
Rainfed rice on RMME| Stylosanthés 18,2 0,5 0,3 18,9
Rainfed rice on RMME| Pure stand 378,8| 37,9| 24,5| 14,7|5,7| 2,2| 0,6] 0,3| 464,7
Stylosanthés Pure stand 0,3] 4,5 1,11 0,3]0,1]|0,2 6,5
TOTAL 488,2| 63,8 41,0| 40,4| 8,3| 3,2|0,7|0,3| 646,1
Y, is under tillage, Y and more is under AC

(BV LAC, 2009)
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Table 6: Crop Associations ortanety, baibohg and RMMESs on the North East bank of the Lac Alaota in 2008/2009

Year under AC and acreage
Systems (crop associations) (ha)

Main crop Associated crop | Yo Y:1 | Y2 | Y3 | Ys|Total
Groundnut Pure stand 11.3[ 6,3] 1,7] 0,7 20,1
Groundnut Stylosanthes 12,2] 29 0,3|/0,0] 154
Brachiaria Pure stand 0,6/ 6,8 3,7] 21 13,3
Brachiaria Stylosanthés 0,3 0,2 0,5
Dolicos lablab Pure stand 0,0f 19 0,3|0,2] 24
Maize Dolicos lablab 12,0 6,6/ 1,8/ 1,0 21,4
Maize Bean 1,3 0,5 1,8
Maize Cowpea 27,0 10,2 1,4| 7,1({0,9] 46,6
Maize Pure stand 6,1 50| 0,6/ 0,5/0,2] 12,4
Maize Stylosanthes 22 50 08| 11 9,0
Maize Vigna umbellata 41 0,6 4.8
Cassava Brachiaria 2,1 0,6 0,2 0,4(0,1] 3,3
Cassava Pure stand 16/ 1,1 05 3,3
Cassava Stylosanthés 3,7 2,6/ 0,2] 0,3 6,8
Cowpea Pure stand 0,1f 0,2 0,0 0,4
Bambara bean Pure stand 3,9 15,7 0,5| 0,8 20,7
Bambara bean Stylosanthes 12| 16 2,8
Rainfed rice on RMME | Pure stand 210,4| 36,4)11,2| 8,3(3,7|270,0
Rainfed rice on RMME [ Stylosanthes 150 6,1 0,4] 1,6/0,3] 23,3
Stylosanthes Pure stand 0,3 10,2 1,7 0,4(0,5| 13,1

TOTAL 315,0| 120,5| 24,7| 25,0/ 6,0{491,1
Y, is under tillage, Y and more is under AC

(BV LAC, 2009)

Table 7 summarizes the crop associations in 2008/2@dtanety,baiboho,and RMMESs on the West bank of Lac Alaotra.
In such area where soils are poor, what is espgammited is the predominance of systems based aohtaria and
Stylosanthes. Some associations of maize with legu¢@olicos lablab, cowpea, etc...) also exisbaiboho but with
limited areas.

Table 8 summarizes the evolution in CA that havenbeirectly supervised by the operators of BV LAGject since the
origin. The true CAs are those d¢anety which increase regularly from 2001/2002 to 200820n terms of area and
farmer’s number (fig.10). The column « fodders mitiened here generally comes from CA entry systempoor soils of
cassava + Brachiaria type. The column «other systemccounts trees hedges or herbaceous covekeeping with
support to farming, the project also brings suppmittensification of rice cultivation (SRI/SRA).

The cropping systems of the dry season are alsmomstant increase (fig.11). Such systems are daetnby vetch
cultivation or crops associations with vetch: thegstems have positive effects on rice yields.

Based on BRL data which are the oldest ones (#@blé is noticed a constant increase in yieldd anman-day value
(VJT) along the years under CA even if the numbiepbservations (plot number) is relatively lowyear 3 and 4
(respectively 7 and 5 plots). In all cases, thédgi®btained, all environments confounded, aredtigimder CA than under
tillage. Such trends of results were regularlyestsed during the previous years (GSDM, 2008)
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Table 7 : Crop Associations ortanety, baiboho,and RMMEs on the west bank of the Lac Alaotra in R08/2009

Main Systems (crop associations)

Year under CA anteage (ha)

Main crops Associated crops Yo Y, Y, Y; Y4 Ys | Total
Groundnut Stylosanthés 2,8 2,8
Brachiaria Pure stand 8,2 | 05| 58 14,4
Brachiaria Stylosanthés 0,7 0,7
Bean Eleusine 0,9 0,9
Maize Dolicos lablab 30 ] 0,7] 0,3 02| 04| 46
Maize Cowpea 6,0 | 04] 03| 0,0 6,7
Maize Stylosanthés 051 02] 01 0,1 0,9
Maize Vigna 2,3 2,3
Cassava Eleusine 09 ] 03] 0,0 0,1 1,3
Cassava Stylosanthes 221 01] 01 2,4
Stylosanthes +
Cassava Bracharia 0,3 0,3
Bambara bean Crotalaria 0,6 0,6
Bambara bean Eleusine 1,1 11
Bambara bean Stylosanthés 7,5 7,5
Rainfed rice on RMME Pure stand 122,41 091 09| 1,0 0,8 | 126,0
Rainfed rice on RMME Crotalaria 54 5,4
Rainfed rice on RMME Stylosanthés 30,7 08| 05] 02| 02| 0,2 32,6
Soyabean Crotalaria 0,8 0,8
Soyabean Eleusine 0,6 0,6
Soyabean Stylosanthes 15 15
Stylosanthées Pure stand 48 | 0,1) 1,2 0,1 6,2
Acreage in ha 202,21 39 |10,0f 1,2 | 0,7 | 1,4 | 219,4

Y, is under tillage, Y and more is under CA

(BV LAC, 2009)
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Table 8 Areas in ha of the Systems supervised byelBV LAC Project in rain season

dorived SRUSRA
Years S);Qtee r;é:A f(r:g\m RMME CA on tanety gpcfgﬂilt\i/:nnce Total
systems SHEE)
Lac Alaotra
2001/02 5 5
2002/03 49 49
2003/04 0 0 10 114 124
2004/05 0 38 300 232 570
2005/06 21 112 1313 398 1843
2006/07 0 159 652 591 1401
2007/08 22 193 530 703 1447
2008/09 48 97 349 994 835 2323

(BV LAC, 2009)

Figure 10 : Evolution in areas of tanety CA and irthe Number of farmers adopting CA in the Area of lac Alaotra
in rain season
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Figure 11 : Evolution of areas and Number of Farmes directly Supervised by BV LAC in counter season
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(BV LAC, 2009)

Table 9 : Effects of number of years under CA on Rie Yields and on Value of one man-day (Ariary/day)

Crop Number of A Minimum Maximum Std. . C.V. VEIS @1 Q=
management | observations el Yields (kg/ha) | Yields (kg/ha) LEMELET (%) s ey
(kg/ha) (kg/ha) (Ariary /day)
Tillage 304 2884 160 4850 977 34 13 247
Y, under CA 30 3166 488 5200 1042 3B 16 702
Y, under CA 21 3312 2350 4314 508 1p 14 359
Y; under CA 7 3096 2500 3782 505 16 13 081
Y, under CA 5 4268 2731 6000 1545 3p 26 001
Total 367 2982 160 11200 1065 36 13906
(BRL, 2009)
4.1.3. Conservation Agriculture in the Middle Westof Madagascar, Area of Vakinankaratra

The Middle West of Madagascar represents wide atesisare weakly populated (10 to 70 inhabitantdJkmith a long
dry season (6 to 7 months), a rainfall of arourRD@,mm, but highly erosive especially at the beigigrof rain. Soils are
latosols derived from basalt. The landscape is madef vast grassy plains (of heteropogon, hypaighearistida type
without any shrubs or trees) subject to bushfirearly every year. The Middle West is characteriagdstrong attack of
Striga asiaticaon cereals (maize, rain fed rice) because of &utirge in soil fertility especially in soil organmatter.

After some demonstrations in 2004/2005, CA diffasiby the FAFIALA Center in the Middle West of Vakinkaratra
(district of Mandoto) experienced high adoptionfhymers (table 10). The systems diffused are esdignBtylosanthes
based systems:

e On poor soil: [groundnut (or bambara bean) + stylo]// Styli¢éR: when the soil is poor the stylo needs 2 y&ars
produce enough biomass. In many cases, howewam imake an average amount of biomass within eaeand
therefore farmers immediately proceed to food petida.

* On relatively rich sail[rice + stylo]//stylo//rice: what has to be notedhat when the soil is rich, the stylo
manages to produce a good biomass within one year.
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The various associations of crops t@ametyin 2008/2009 are indicated in Table 11 and hidtilithe predominance of
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Stylosanthes based systems:

e The areas supervised in 2008/200%ametyare 1,117 ha for 939 farmers (2,303 plots) ;

e The systems as a whole is dominated by Stylosabtsesd systems with a view to rain fed rice cultbraafter
obtaining a high biomass.

e Cultivation of fallows are done with associatioristylo with groundnut, bambara bean, or cassava.

Table 10 : Evolution in Extension of CA in the Distict of Mandoto, Middle West of Vakinankaratra (ha)

Croppin Areas | Total Number | Avg size of land| Area ofrain | Number of farmers| Avg size of rain
Seazgnsg under | of farmers under under CA per | fed rice under| growing rain fed ricg fed rice per farme
CA CA farmer in ha CA in ha under CA under CA
2005-2006 17 37 0,45 4,7 18 0,26
2006-2007 214 297 0,72 99 259 0,38
2007-2008 549 538 1,02 239 454 0,53
2008-2009 1117 939 1,19 409 683 0,60

=

(RAVONISON, 2009)

Table 11 : Crop Associations onianetyin the Middle West of Vakinankaratra in 2008/2009

Main Systems (crop associations) Year under CA auteage (ha)
Main crops Associated crops Yo Y, Y, Y, Total
Groundnut Stylosanthes 53,0 26,3 0,9 80,2
Brachiaria ruziziensis Pure stand 0,3 3,1 0,3 3,7
Dolicos lablal Pure stand 0,1 0,2 0,1 0,3
Bean Stylosanthes 6,2 2,0 8,2
Maize Stylosanthes 43,6 225 157 | 1,3 83,1
Cassava Stylosanthes 13,5 27,1 5,9 46,5
Sweet potatot Pure stand 0,2 0,2
Bamabara bea stylosanthes 33,6 15,7 1,6 0,6 51,5
Rain fed rice Crotalaria 0,1 0,2 0,3
Rain fed rice Stylosanthes 2602 | 894 | 483 | 10,8 | 4087
Soya bea Stylosanthes 14,4 7,7 1,4 23,4
Sorghurr Stylosanthes 2.0 2.0
Stylosanthe Pure stand 140,3 218,8 47,0 2,4 408,5
\Vetch Pure stand 0,6 0,1 0,1 0,7
568,0 409,8 124,1 | 15,4 1117,3

Yo is under tillage, Y and more is under CA
(BVPI-SEHP,2009)
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Moreover, itis noted a strong progression in supervised eunder CAeach year and in yield increase over y under
CA for all crops in general (table 12) as well asrareas of the manday value with the number of years under (fig.

10). It is observed that the average yields obthinih the conservation agriculture are largelyhieigthan the yields «
traditional systems (which is actualgbout (5 t/ha). But the average yields in rain fed rice in 2008R(strongly
decreased compared with the previous years bec#tise increase in fertilizer prices which led fammto reduce thrates
of application(RAKOTONDRAMANANA , 2009). But what is very interesting is the decreasePyricularia oryzae
along the years under Cfig. 12): indeed, with the increase in soil fatyilespeciallythe increase in soil organic matt
the nutrition of the plant is iproved and enables it to better withstand stressesike the stress due Pyricularia

oryzae

Table 12: Yield obtained in 2008/2009 as a function of th€ears under CA

Years under CA
YO Yl Y2 YS Y4
Number of observatiol 127| 40 4
Groundnut
Yields (t/ha 0,97/ 1,13/ 1,05
. Number of observatiol 128 39| 28 5
Maize
Yields (t/ha 1,65|1,58|1,78| 2,08
Number of observatiol 67| 27 3 1
Bambara bean
Yields (t/ha 1,21{1,39(1,41| 1,4
Rice on RMME Number of observatiol 51| 28| 19 5 1
Yields (t/ha 2,09/1,79|2,26|1,88| 3,7¢
. . Number of observatiol 563| 143| 96| 15
Rain fed rice
Yields (t/ha 1,68/1,35(1,81|1,97
Number of observatiol 55| 18 4
Soya bean
Yields (t/ha 0,86/ 0,89| 1,08

Yo is under tillage, y and more is under CA
(RAVONISON, 2009)

Figure 12 : Evolution ofthe value olone Man —day according to theaumber of Years under CA
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Figure 13 : Attack of Blast Diseasé€l = presence of Blast Disease, 0.00 = without Bl&isease) according to the
number of years under CA
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(RAVONISON, 2009)
4.1.4. Conservation Agriculture in the Middle Westof Madagascar, Area of Bongolava

The area of Bongolava presents the same soil amatat environments as the Middle West of Vakinaaka outlined in
the paragraph above. ANAE provides the diffusiorCéf in 7 communes of such area under the projeapp8rt to the
diffusion of agro ecological techniques” (GSDM/AFED)

The diffusion of CA in such area is more recent Hrerefore the areas and the number of adoptimgeis are lower but
the systems diffused and the trend in results ls@esame as in the Middle West of the Vakinankaratfhat has, to be
noted is the preference by farmers for the systmaide + mucuna]//Rice, a system that can also bedfan the area of
Itasy and, to a lesser extent, in the Lac AlaotemaMucuna has the advantage of providing a Ibiamhass and grains that
may be used for pig breeding.

The most adopted crop systems in the area of Baxagah 2008/2009 were:

* The rice based systems [rice + Stylosanthes]//Saylthes//rice and [rice + crotalaria]//rice). Thése systems
accounts for 55% of the total surface area ;

* The maize based system [maize + mucuna]//rice,emaigleusine) accounts for 11% of the total surfaes;
» Cover crops in pure stand (mucuna, Stylosanth&l)production of biomass for the preparation & following
season accounts for 29% of the total surface area.

The distribution of surface areas per crop systedhper years under CA is presented in Table n°t&imafter:
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Table 13 : Surface areas per CA systems supervisbg ANAE in the area of Bongolava in 2008/2009

Systems Number of| Surface area (ha)
adopting Ao As A, Total
farmers
Rice based Systems (ricetstylosanthes, 49 98 12.2 0.3 110.5
rice+Crotalaria)
Maize based Systems (maize+mucuna, 7 16.2 6.4 22.6
maize+Eleusine)
Cover crops (stylo in general) 45 58.8 58.8
Cassavatstylosanthes 1 7.5 7.5
Bambara bean+cajanus 2 0.3 0.2 0.5
Bean+cowpea 2 0.5 0.5
Total 106 181.3 18.8 0.3 200.4

(ANAE, 2009)

4.1.5. Conservation Agriculture in the Middle Westof Madagascar — Region of Amoron’i Mania
(Soavina)

Soavina area in the Middle West of Amoron’i Mariathe Betsileo region) is a watershed with N@tuth orientation at
an altitude ranging from 1, 050 m (bottom of thaip) to 1,847 m (crest of hills). The climate ishiddle West type: with
an average rainfall between 1,100 and 1,200 mm dveronths; the area is favorable for rain fedtication even though
short cycle varieties have to be opted for. Twoantgnt points are worth underlining) storm violence especially at the
beginning of rain which is at the origin of impartaerosion when the young plants are still emergamgl(ii) flooding of
the alluvial plain which may be a source of costhmage for structures. The 20 to 25°C temperatufaviorable to the
development of crops and the absence of frostynsdason enables developing all counter seasors evbpre water is
available.

Like all the areas in the Middle West, rain fed ezds (maize, rice) are considerably attackedStyga asiatica
(RAKOTONDRAMANANA, MOUSSA, N., RAVELONARIVO R, 200% Rain fed crops onanety are not very
developed because of the importance of irrigateel in the area (partly as double crop per year)kmwduse of climatic
hazards essentially due to short and erratic fhinfa

Most CA systems in such area are on entry in GA:in total 380 ha of CA exist, of which 310 ha ar Yy, 60 ha in Y
and 7 ha in Y. The impact of the number of years under CA ottdgiés not perceptible yet because most plotstidt®s
entry in CA (Yy). The main most interesting cover crops are Sgyltises (250 ha) and brachiaria (18.9 ha).
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Table 14 : Stylosanthes based Systems in Soavinar{@ron’i Mania)

Year under CA and
Main Systems (crop associations) acreage (ha)

Main crops Associated crops Yo Y, |Y, | Total
Ground nut Stylosanthes 50,4 1,4 51,8
Banana trees Stylosanthes 1,0 1,0
Brachiaria Stylosanthes 0,5 0,5
Bean Stylosanthes 13,5| 1,1|0,7| 15,3
maize Stylosanthes 16,2| 7,4|1,8| 25,4
Cassava Stylosanthes 61,3|111,7|1,3| 74,3
Cassava Stylosanthes D, 1 0,1
Cowpea Stylosanthes 17,7| 5,8/0,0] 23,5
Orange tree Stylosanthes .0 1,0
Bambara bean | Stylosanthes 42,01 5,9 47,9
Rain fed rice Stylosanthes 4,7,5/0,0] 3,3
Soya bean Stylosanthes . 1,2 2,3
Sorghum Stylosanthes 2,70,9 3,6
Stylosanthes Stylosanthes ), 2 0,2
Tomatoes Stylosanthes 0,1 0,1

TOTAL 211,3] 35,0| 3,9( 250,2

Y, is under tillage, Y and more is under CA
(BVPI SEHP, 2009)

Table 15 : Brachiaria based systems in Soavina (Aman’i Mania)

Year under CA and
Main Systems (crop associations) acreage (ha)

Main crops Associated crops | Yg [Y1]|Y, |Total
Groundnut Brachiaria 0o 0,9
Coffee tree Brachiaria ol6 0,6
Bean Brachiaria 0,8 0,3
Maize Brachiaria 0, 0,7
Cassava Brachiaria 8,9/6,3| 0,5 15,7
Orange tree Brachiaria 4,1 0,1
Bamabara bean Brachiaria 0,6 0,6
TOTAL 11,4|16,3|1,2 18,9

Y, is under tillage, Y and more is under CA

(BVPI SEHP, 2009)

The implantation of cover crops (stylo or braclaassentially) is done by intercropping them Jéihmers existing crops
which would come up for instance in the case ofaaa to the following systems:
» [Cassava + Stylosanthes]//Stylosanthes//rice

» [Cassava + Brachiaria]//brachiaria
Or in very poor soils using very adapted speclesdroundnut and bambara bean:

* [Groundnut + Stylosanthes]//Stylosanthes//rice
» [Bambara bean + Stylosanthes]//Stylosanthes//rice
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Also Vetch based systemsbaibohq or in RMMES, or even in irrigated paddies fields in progression like in the Lac
Alaotra area:
* intra-annualice/vetchsuccession

e [vetch + bean]//rice

In the same irrigated perimeter of Soavina, PLAEhwsupport from TAFA, implemented one referende and
demonstration plots. It is also noticed that the pwojects BVPI and PLAE are complementary to ezbler, the former in
charge of CA diffusion in general and the lattestrieting to areas that are very sensitive to emsind in which anti
erosive actions are also under way. The PLAE/TAEf&nmence site of Soavina, which started from agy&trinfested soil is
now accumulating good biomass of stylo and, theeefa dramatic reduction of the infestation is nobserved
(RAKOTONDRAMANANA, 2009).

4.2. Altitude Area Higher than 1,200 m (High Land ad Itasy)

4.2.1. Soll and Climatic Characteristics, and Sysitas Proposed in High Altitude Areas (Higher
than 1,200 m)

High altitude areas present (agronomic and socim@nic) constraints which make it that the diffusioinconservation
agriculture practices is slower than in mediumadte areas:
e biomass production limited by cold season and siomestby frost (but the need for CA systems is lessause of
a slow mineralization) ;
» high pressure on the land (high cultivation intgnsiith up to three crop cycles per year, very $rsede of
lands) ;
* important (dairy) livestock entailing high compigtit on biomass because of regular and considefztoifits
brought by the sale of milk;
» low fertility and advanced degradation of soils;
» considerable precariousness of farms and very l@iadbility of inputs.

In the Vakinankaratra particularly a number of eys$ were identified for their interest, as funct@fragronomic units.
The diffusion operations are however more recedttae economic evaluations of such systems atectile studied in
depth (ongoing work). The interest in using biomasg$odder or putting it back into the soil vaneigh the price of milk,
which sustains considerable fluctuations. As a equence, the optimal speed for improving the s@ilkich largely
depends on the restituted biomass) varies witletiomomic conditions. The improvement of soils maydpid during the
years with low price of milk, but will be slower wh the price of milk is high and makes less prbféaand less interesting
in the short term the conservation of biomass edbil for its regeneration. In all cases, the G¢stems proposed must
take into account the needs and performances eftbiek systems. Given the high intensity of usesafs in the
highlands, the easiest approach is to make intpangpwith farmer’crops in order to increase theatqgtroduction of
biomass and thus to be able to restitute someetaedti as much as possible.

The following systems are proposed in such higtudk areas:

4.2.1.1. Cassava + Brachiaria on degraded soilstahety

Installing Brachiaria in cassava enables at lovt soplanting a perennial fodder plant, with highl sestructuring power.
Fodder production is very much appreciated by teestparticularly dairy cattle breeders). Aftemsoyears of farming, it
is possible to regenerate pastures by cultivatindiriect seeding a crop that will benefit from throvement of soil. We
must therefore be vigilant and not export foddenmfeasonably, without fertilizers in return to quansate the exports. To
plant again Brachiaria plots with food crops isywkaborious or hard to control without herbicide.

The most adapted Brachiaria species varies as @idanof its use. For a frequent renewal, in aredthout frost,
Brachiaria ruziziensisis an excellent fodder, which may be controlled fecultivation with a low rate of herbicide
application. In areas with frodBrachiaria brizanthaand especiallBrachiaria decumbenghich withstand frost, are very
good fodders, but require a high rate of herbidaerecultivation. Such species have the advantdgeroducing a high
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root biomass which is saved from animal grazing amtlich assume a high input of organic matter e soil and
considerably contributes to its restructuration, .

4.2.1.2. Maize + [bean / potato + oat] on rich vodmic tanety

The dressing of the traditional systemaize + [bean/potatojvith oat enables increasing biomass productioodyceing a
quality fodder in winter, cleaning plots from wee@dlelopathic power of oat), and considerably @dg work time by
suppressing tillage. Potato is introduced in tymeim only once every two or three years to av@@dases, and because of
limited extension possibilities (high cost of seead fertilizers). The high rate of fertilizer éipd to potato benefits to the
following crop (which may be rice) during theling season.

4.2.1.3. Ricelvetch or fodder radish in paddies fids

In the same way as in medium altitude, the ricelvetystem is particularly interesting in paddie$ds in high altitudes as
it brings a high quantity of nitrogen which contrdhsects and reduces labor (no tillage, veryelitleed control). The
partial use of vetch for feeding livestock is a anagsset of such system in dairy farming whichrofeeks fodder in winter
period. Besides vetch fodder, radish and oat (folylia mixture) are excellent plants for such enaiments. Fodder radish
has the major advantage of producing high biomadssarepulsive for many crop devastating insects.

4.2.1.4. Other proposed systems

» Stylosanthes, which grows slowly above 1,200 rittis recommended, and it is not recommended ali&d®
m.

» Oat, vetch, and fodder radish are particularlyregséng for their aptitude to grow during cold saasr right from
the first warm month, and thus to produce high Eissy available for setting up crops in direct segthe
following season, and which may be in part usefbdder. On the opposite, crotalaria (maize + cestalsystem)
is appreciated by non cattle breeders becausadtigalatable for animals, which therefore secthegestitution
of biomass to the soil.

e When burning materials are available for conducsimgpldering, planting potato (+ oat) is particufdriteresting
for the incomes it may provide. By enhancing veidly the soil fertility this way, while being weprofitable
right from the first season, smoldering enablesry vapid entry into CA systems.

» Last, crops on living covers crops are particulartgresting with, particularly Desmodium and clowich
produce considerable biomass (that may be usely parfodder), cover the soil permanently, fix oifen and
control weeds. The difficulty of such systems lighe know how required for adequately controllihg cover
crop, and in the installation of the cover whicloften made by cuttings and therefore require nmuatk.

4.2.2. Conservation Agriculture in the areas of thélighlands of Madagascar, Areas of Vakinankaratra,
Amoron’i Mania, and Itasy

4.2.2.1. Vakinankaratra High Altitudes

In the Vakinankaratra (irrigated aréhsf Fitakimerina, landratsay, and Antsoso), tdmeetysystems account for 270 ha for
500 farmers in 2008/2009, of which 103 ha nof CA, 131 hain Y, 33 hain %, and 3.4 ha in ¥ Over such total, 74 ha
were in associated crops essentially with oat aadHiaria (table 16), the rest in pure stand (fosldle general). Over the
74 ha of associated crops, 42 ha associate 3 ¢raipie 17), of which the "Bassociated crop succeeds to th&(ghort
cycle). Such association/succession systems ob@samay be very beneficial for biomass productiothére is not too

" The BVPI SEHP Project especially diffused the eowation agriculture in the watersheds of the igated areas of
Fitakimerina, landratsay, and Antsoso.
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much harvest (or grazing) for fodder. Indeed, it & seen in such systems the preference by farfimefedder based
systems (oat, Brachiaria).

Table 16 : Crop Associations in the VakinankaratraHigh Altitudes in 2008/2009

Year under CA and acreage
Main Systems (crop associations) (ha)
Associated

Main crops crops Y Y; Y, Y; | Total
Groundnut Oat 0,3 0 0,4
Brachiaria Oat 0,2 0,2
Bean Oat 26| 43| 1|01 8
Cowpea Oat 0 0 0
Petit pois Oat 0 | 11| 01 1,2
Bambara bean Oat 0 | 03 0,3
Potatoes Oat 13,4|26,2| 0,9 | 2,9 434
Rain fed rice Oat 0,1 0,1
Soyabean Oat 02| 04| 01 0,7
Tomatoes Oat 0,4 0,4
Groundnut Brachiaria 05| 0,2 0,1 0,8
Bean Brachiaria 1 2,2 5 8,2
Maize Brachiaria 0 0
Cassava Brachiaria | 0,1 | 0,4| 0,5 0,9
Niébé Brachiaria | 05| 11| 17 3,3
Bamabara bean Brachiaria | 0,3 | 0,2| 0,5 0,9
Potatoes Brachiaria | 0,3 0,3
Fodder radish Brachiaria 0 0
Rain fed rice Brachiaria 2 09| 0,7 3,6
Soya bean Brachiaria | 0,8 | 0,3 0 1,1

TOTAL 22,5| 37,6/ 10,8| 3| 73,8

Y, is under tillage, Y and more is under CA
(BVPI SEHP, 2009)
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Table 17 : Crop Associations and Successions in th@akinankaratra High Altitudes in 2008/2009

Year under CA and acreage (ha)
Main Systems (crop associations) Yo Y, Y, Y; | Total
Brachiaria+[bean/oat] 0,1 0,1
Maize +[bean/oat] 6,4 | 2,9 0,2 9,5
Maize+[bean /Brachiaria ] 46 | 174 2,7 |0,1| 248
Maize +[Cowpea /Brachiaria ] 0,1 0,4 0,1 0,6
Maize+[Soyabean /Oat] 29 | 0,7 0,1 3,7
Maize +[Soyabean /Brachiaria ] 0,4 0,3 0,4
Rain fed rice +[bean /oat] 0,2 0,7 0,4 1,4
Rain fed rice +[bean /Brachiaria] 0,1 0,1
Rain fed rice +[Cowpea/oat] 0,3 0,3 1,0 1,0
Maize +[potatoes /Oat ] 0,04| 0,03 0,07
TAL 15,0 22,7 36| 1,0 416

Y, is under tillage, Y and more is under CA
(BVPI SEHP, 2009)

4.2.2.2. Amoron’i Mania High Altitudes

The soils of high altitudes in such area are palaity poor latosoils from acid rocks (granite, gis¢. On the high
altitudes of Amoron’i Mania (irrigated aréa®f Ivato and of Kinjandrakefona), 66.5 hatafetyCA systems are
supervised by the BVPI SEHP Project over 813 fasmef which the most important systems can be foumd
Table 18. What is noted first is the importancebdchiaria in the CA systems of such altitude angidls low
fertility soils and, in particular, cassava + bracta system that develops much during the last fiwars.
Currently, brachiaria is used around orange tréastp and associated with legumes (clover, arat¢hisjructure
the soil and improve soil quality (RAKOTONDRAMANANA2009). Such practice is being extended in the

communes producing oranges in such area.

12 The BVPI SEHP Project diffused conservation agdtiza in the irrigated areas of Ivato and Kianjaidrfona in such

altitude areas of Amoron’i Mania.
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Table 18 : Crop Associations in the Amoron’i Mania Hgh Altitudes in 2008/2009

Main Systems (crop associations) Year under CA and acreage (ha
Main crops Associated crops Yo Y, Y, Total
Pineapple Brachiaria 0,2 0,2
Groundnut Brachiaria 1,7 0,1 0,0 1,8
Oat Pure stand 2,2 2,2
Oat Peas 0,2 0,2
Oat Potatoes 0,8 0,8
Brachiaria Pure stand 17,4 0,5 17,9
Brachiaria Citrus tree 0,5 0,5
Bean Pure stand 0,8 0,2 0,1 1,2
Bean Oat 4,2 0,4 0,1 4.7
Bean Brachiaria 5,5 0,6 0,0 6,0
Bean Vetch 0,2 0,1 0,3
Cassava Brachiaria 8,9 1,0 9,8
Cassava Bean 0,1 0,1
Orange tree Brachiaria 1,8 1,8
Bamabara bean Pure stand 0,2 0,2
Bamabara bean Oat 0,1 0,0 0,1
Bambara bean Brachiaria 2,9 0,4 3,4
Soyabean Avoine 0,2 0,2
Soyabean Brachiaria 1,3 1,3
Vetch en pure 9,1 0,1 9,1
Vetch Oat 0,2 0,2

TOTAL 58,3 3,3 0,3 61,9

Y, is under tillage, Y and more is under CA
(BVPI SEHP, 2009)

4.2.2.3. ltasy HighAltitudes (Ampary)

The diffusion of conservation agriculture in thieea of Itasy is provided by BRL Madagascar in thiegated area of
Ampary. It is an area with recent volcanism soilghwa high population density which has huge impaetnatural
resources (forest and herbaceous covers). Altitadies from 1,300 to 1,400 m between the bottorthefplain and the
cultivated plateaus in altitude. The climate igropical type with altitude effect with an averagénfall of 1,600 mm and
a dry season of 5 to 6 months. Soils are partiufeagile and very sensitive to erosion, a sitoataggravated by the
considerable slopes. A particularity of the arethesdevelopment of the counter season maize agetalsles because of
the proximity to the capital Antananarivo (130 kmhe diffusion of conservation agriculture in theais fairly recent and
therefore the impact on yields is not perceptitdé 10 ha of CA are diffused in 2008/2009 with 4&imers, and the
systems are at best ifi'gear of CA.

Table 19 summarizes the main diffused systems widnieldominated by:
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» The system [maize + voluble legumes]//rain fed.ridee voluble legumes akégna umbellataDolicos labalah
and mucuna ;

e The system [cassava + stylo ]//stylo//rain fed;rice

» Rain fed rice in pure stand that will be followegibter season legumes (vetch, Dolicos lablab)egetables.

Table 19 : Crop Associations in the Itasy Area, Comune of Ampary in 2008/2009

Year under CA and acreage (hf)

Main Systems (crop associations] Yg Y, Y, Total
Maize + Vigna umbellata 223 11 0,0 23,4
Maize+ Dolicos lablab 4,5 0,1 4,6
Maize + mucuna 12,2 1.8 0,2 14,3
Maize +Stylosanthes 2,0 0,9 0,3 3,2
Maize + Eleusine coracana 0,4 0,5 0,0 0,9
Cassava + Stylosanthes 3,6 0,4 0,3 4.3
Cassava + brachiaria 1,6 0,7 2,3
\Vegetables+live cover crops 2,6
Vegetable on mulch of cover crops 0,5
Fodders and legumes in pure stand 4.4
Fruit tress+Live cover crops 1,4
Rain fed rice in pure stan 299| 0,2 0,8 30,9
Rain fed rice on mulch of cover crops 0,5
Rain fed rice+Stylosanthes 1,7 0,5 2,1
TOTAL 78,2| 6,2 1,6 95,3

Y, is under tillage, Y and more is under CA
(BRL , 2009)

4.3.Humid Tropical Area (lower than 500 m): South East

4.3.1. Soll and Climatic Characteristics and SystesnProposed in Humid tropical Area on the
East Coast of Madagascar

The hot and humid climate all over the year enablesry high biomass production. Rainfall is higttean 1,500 mm per
year with an average temperature of 25°C. In swociditions, the very high mineralization of orgamiatter contributes to
the fact that the biomass required for a propectfanning of CA systems is very important. Whahécessary therefore is
to produce as much as possible, all along the yd#.relatively low pressure on the land and the dtevelopment of
livestock contribute to the fact that pressure mmass is relatively low, which enables easily ewimg the biomass to

cover the soil. It is also very important to pratéee soils on slopes, which are very sensitivermsion under such a
climate that is particularly aggressive.

The systems that are the most adapted on the gagnonomic units are the following:

4.3.1.1. Perennial Arachis under Perennial Plantc6ffee trees, banana trees, etc.)

Planting perennial Arachig\(achis pintoior Arachis repenkin tree plantations enables at the same timeeptiog the soil
against erosion, bringing nitrogen to trees, caersidly reducing the maintenance of plantations @nezmtrol by Arachis,
a species growing with rhizome and therefore doescompete with perennial plants), and producifgdder that may be
grazed by animals without risk of deteriorationar Buch set of interests, such system is currentligll spontaneous
expansion in the Malagasy South East.
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4.3.1.2. Cassava or bambara bean + brachiaria #g@va + brachiaria on the steep slopes of
degraded tanety

Yield of cassava associated with Brachiaria majwbee or three times that of cassava in pure stradght from the year
of implantation; this is due to its rapid effecttire soil structure, beneficial for cassava fewnthe only after installation
of this graminacea (which develops very rapidlysich environment). The agronomic and economiaésteof such
system is immediate, which makes it particulartyaating.

Brachiaria may also be replaced by Stylosantheschwis easier to control without herbicide, and ethiis more
appropriate for soil improvement (nitrogen fixafiowhich thereafter enables producing rain fed fioe Stylosanthes
residues, which reseeds naturally).

4.3.1.3. Rice + Stylosanthes//rice + Stylosanthesrie + Stylosanthes//Stylosanthes//rice +
Stylosanthes on hydromorphidanety

The hydromorphic tanetyon the east coast are very little cultivated beeaaf their considerable agronomic constraints.
Cultivation is little profitable in that area witthe traditional practices, whereas a system in @abke obtaining very
interesting productions, with very little investnién cultivation or in capital : the associatioeei+ Stylosanthes in year
« zero » enables installing a system in which tineec crop recovered by itself (hatural reseedi@tylosanthes) and
which produces each year some rice and at the samaeémprove the soil, perfectly controlling wedugthe woody plant
cover that is produced in counter season by Stytbss. Weed control is considerably easier this, yadgughing is no
longer done, and rice production is secured atwaerdacost and therefore with very limited risks. Jaeoing (« slow
burning» of soil),by means of strong oxidation daydraising pH, makes available to plant the nutreestumulated in the
organic matter. Such technique is particularly negééing in such very organic environments. By mgkinpossible to
produce rice on soils that are not traditionallyticated, such system enables reducing pressuréomsts that are
traditionally cultivated in the slash and burn systtavy) to provide rice production, which is highly dééint in the area
(which results in the fact that farmers are ofteady to produce non profitable rice!).

4.3.1.4. Rice/ cowpea (or bean) in the Drained Landls

The drainage of waterlogged lowlands enables redudion toxicity by oxidation, and thus increasgywconsiderably rice
production (not profitable without drainage). Aftee cyclone period it is interesting to implariegume crop like cowpea
(or bean) on such drained soils, which providestexhél income and reduces weed pressure (extrehiglyin such rich

environments). On the following cycle, rice berefiom the fixed nitrogen by the legume.

Drainage however takes several years to oxide thess organic matter and to contribute to soil @vah. For the first

years nutritional problems are frequent and thegikea high bio aggressor pressure. The varietgsl thave to tolerate
such pest and diseases pressure.

4.3.2. Conservation Agriculture in the South EastoMadagascar, Region Atsimo Atsinanana (or
Farafangana region)

The region of Farafangana benefits of many retardisms which enable farmers to practice irrigatee in the lowlands
in counter seasdhwhen the overflow of water is discarded somewlietday. Soils on the hillsides are very poor, and i
is nearly impossible in there to grow food cropshvthe traditional methods: for this reason, théPBSEHP Project
attempted to improve the situation by implantingerocrops.

The total surface area under CAtanetyin the Farafangana region (or Region South Eastp08/2009 was 254 ha for
about 600 farmers. Among the achievements the megstiiat dominate the most are brachiaria basedmgstind
Stylosanthes based systems (table 20). Such systeanty all come from dressing (e.g. intercroppéxisting traditional
crops with cover crops) of farmer crops of cassaith brachiaria or Stylosanthes.

13 Season rice is impossible in such lowlands bectesktter are flooded in January and February.
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Table 20 : Crop Associations orianetyin the Area of Farafangana on Low Altitude Areas in2008/2009

Main Systems (crop associations) Year under CA and acreage (ha)
Main crops Associated crops Yo Y, Y, | Ys | Total
Arachis Pure stand 0,2 0,11 04 0,3
Brachiaria Brachiaria 0,3 0,3
Brachiaria Manioc 0,3 0,3
Brachiaria Stylosanthes 0,3 0,2 0,5
Brachiaria en pure 9,5 43,7 | 13,1]|2,5| 68,8
Cassava Brachiaria 40,5 14,7 | 1,4 [0,0| 56,6
Cassava Stylosanthes 56,8 155 | 0,8 73,1
Cowpea Pure stand 0,6 0,5 1,1
Sweet potatoes Pure stand 0,4 0,4
Bambara bean Stylosanthes 0,2 0,2
Bambara bean Pure stand 3,5 0,2 0,0 3,7
Rain fed rice Stylosanthes 0,1 0,1 0,2
Rain fed rice Pure stand 0,1 0,2 0,1 0,4
Stylosanthés Pure stand 18,0 | 29,7 | 1,2 48,9
TOTAL 130,4 | 105,2 | 16,7 | 2,6| 254,8

Y, is under tillage, Y and more is under CA
(BVPI-SEHP, 2009)

4.3.3. Conservation Agriculture in the South East oMadagascar, Region Vatovavy Fitovinany
(or Manakara region), Low Altitude Areas

The Region of Vatovavy Fitovinany (or Manakara oggj in the low altitude areas (lower than 500 mgludes, in
addition to degradethnety many hydromorphic lowlands which were not cultéchbefore the intervention by the BVPI-
Project because of prevailing high iron toxicity.

The total area afanetyunder CA in such low altitude areas account f@& Ba for 490 farmers. Besides tiametysystems
there are 160 ha of drained lowlands for 290 fasgierwhich there is succession of cowpealfiaéter drainage.

In the achievements danety the systems that dominate most, like in Farafaagare the brachiaria based systems and
the Stylosanthes based systems (table 21). Sutbnsysearly all come from dressing of farmer caliiin of cassava
with brachiaria or Stylosanthes. What is also eigfigcnoted is the implantation of Stylosanthes dmechiaria directly
without tillage in the Aristida which has been &dl with herbicide (glyphosate) in the hydromorpteneplains. The other
system that dominates is the implantation of cas#a®tylosanthes.

14 After lowlands are drained they are cultivateddninter season with legumes (cowpea) which willdlewed by
vatomandryrice (photoperiodic rice that withstands floodimg)yain season.
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The high altitude areas in the Manakara regionespond to the high watershed buttresses and camdwstest regrowth
with many crops under slush and butav{) on steep slopes. There are very few lowlands fog dultivation. The
objective of conservation agriculture in such anea® intensify rain fed crops and to reduce cropsavyin such steep
slopes.

The total achievements ¢anetyare140 ha with 600 farmers; even though total areker CA is relatively low, some plots
are already at the™6year under CA . The farmers in such area alsotipeasome cattle breeding and therefore are
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Table 21 : Crop Associations oianetyin the Manakara region on Low Altitude Areas in 2@8/2009

Main Systems (crop associations)

Year under CA antleage (ha)

Main crops Associated crops oY e Y, Y3 Y, | Total
Pineapple Brachiaria 0,8 0,8
Arachis Pure stand 0,6 0,6
Brachiaria manioc 25 0,5 3,0
Brachiaria Pure stand 16,3 | 48,0 4,4 12,61,6] 82,9
Coffe Arachis 0,0 5,5 0,1 5,6
Cassava Brachiaria 7,0 7,0
Cassava Stylosanthes 8,2 8,2
Mucuna Pure stand 0,2 0,2
Cowpea Pure stand 15,7 4,2 1,11 1,5 224
Cowpea Pure stand 0,4 0,2 2,7 3,3
Bambara bean Pure stand 3,1 0,6 3,6
Rain fed Rice Stylosanthes 1,3 0,0 1.4
Rice fed Rice Pure stand 2,8 0,1 0,1 3,0
Stylosanthes Cassava 55 | 41] 03 10,0
Stylosanthes Rain fed Rice 11 0,3] 01 15
Stylosanthes Pure stand 62,9 | 85,2| 3,5 13,90,2| 165,6

TOTAL 118,6( 156,3 14,431,1|1,8| 319,1

Y, is under tillage, Y and more is under CA
(BVPI-SEHP, 2009)

4.3.4. Conservation Agriculture in the South East oMadagascar, Region Vatovavy Fitovinany

(Manakara region), High Altitude Areas

interested in fodder.

The main systems in such areas of forest regroathbe found in table 22. What is especially notethe interest of

farmers for brachiaria based systems, stylosarthssd systems, and Arachis under coffee tree:

to make seeding;
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Cassava + brachiaria: Brachiaria effect on yieldag well known by farmers;

Brachiaria in pure stand, largeBrachiaria humidicolavery effective against erosion in such steepesdop
Brachiaria is first used for fodders, then usedragaassociation with cassava (e.g. cassavaastpd on
Brachiaria without any tillage) or with bambara begth very interesting results (RAKOTONDRAMANANA,

Stylosanthes in pure stand with a view for prodaurctf high biomass to be able to grow rain fed;rice

Cassava + Stylosanthes: such system is very ititegdsecause stylo reseeds naturally and farmefsnger need
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Arachis under coffee tree is certainly the futweduch farmers: absence of weeding at the fothtetoffee tree,

good development of coffee tree because of thegetr input by Arachis.

Table 22 : Crop Associations in Manakara region, othe Upper Parts of Watersheds in 2008/2009

Main Systems (crop associations) Year under CA antleage (ha)
Main crops ssociated crof Yo \ Y, |Y3 4 Ys [Ys |[Total
Arachis Pure stanc 0,0 03| 0,00 04 0,5 1,2
Brachiaria Cassava 0,0 0,9 0,1 0,2 1,2
Brachiaria Pure stanc 7,8 9,2 | 04 5,3 96| 12 14 40,1
Coffee Arachis 0,9 39| 0,6 5,4
Cassava Brachiaria 59 0,0 0,2 6,2
Cassava Stylosanthe 272 02| 0,3 0,2 28,3
Mucuna Pure stanc 0,3 ] 0,3] 0,7 1,4
Cowpea Pure stanc 0,8 0,1 0,3 0,1/ 0,1 1,4
Sweet potatot Pure stanc 0,7 0,7
Bambara bea Stylosanthe 0,7 0,7
Bambara bea Pure stanc 1,1 0,0 0,1| 0,7 1,4
Rain fed rice Stylosanthe 2,1 0,2 2,3
Rain fed rice Pure stanc 0,2 0,3 0,1 0,6
Stylosanthe Cassava 2,4 0,1 2,5
Stylosanthe Pure stanc 16,9 93] 17 7,0 0,3| 0,1 49,6
TOTAL 65,6 [ 43,6] 4, 15, 11, {7 14 1427
Y, is under tillage, Y and more is under CA
(BVPI-SEHP, 2009)
4.4, Semi arid Area (300 to 600 mm rainfall): Andrg, South West

4.4.1. Soil and Climatic Characteristics and SystesProposed in Semi arid Area

Very low rainfall environments with long dry seasconsiderably restrict biomass production. It indamental in such
environments to make the best use of infiltratedemground water using plants that are capable teiheling their growth
during the dry season by catching water from thepdeater table. Long dry season considerably rexdodaeralization,
which results in the relatively low biomass quantiequired for the correct functioning of systemsdirect seeding.
Moreover, the effect of mulch on infiltration and ceduction of evaporation results in higher wagficiency in direct
seeding compared to conventional tillage.

In the Androy region where wind erosion is very thifom September to November, implanting wind brésk
indispensable to protect the soil but also to mtatee accumulated biomass (crop residues).

The following systems are proposed in such drysarea

4.4.1.1. Maize + cowpea // cotton tree on tropicérruginous soils (alfisols)

The association maize + Dolicos lablab (or cowpedigna umbellatienables high biomass production with, in partcul
Dolicos lablab for its aptitude to continue to grolwring the dry season. The nitrogen input fromsthlegumes also
benefits the following crop, in particular cottoree. Such system is therefore very interestingtlier whole Malagasy
South West region. It contributes to a consideraisteduction earning on the cotton tree the follayviyear, besides
providing a double production on the first year.
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4.4.1.2. Maize + Brachiaria + Cajanus

Such a system contributes to a high biomass pradhctapidly recharging the soil in organic mattBrachiaria and
Cajanus may be used as pasture on the followingsy@aeference is then f@rachiaria brizantha or recultivated with
food crops (preferablyB. ruziziensis This is in particular an excellent precedent dotton tree. Recultivation for food
crops , however, requires the use of herbicidea(lmng scratching work with aangady (spad¢) contrarily to the system
with Dolicos lablab.

4.4.1.3. Maize + Dolicos lablab//rice on hydromorpike sols in the wetland of the watershed

The system Maize + Dolicos lablab is also an egctlprecedent to rain fed rice (maintenance of ayaorosity, nitrogen
input, weed control). It is particularly intereggion hydromorphic wetland of the watershed (veld)sovhich are rare
locations where rain fed rice may be grown. Theesaystem may be used in counter season in irrigateas, reducing
needs in water for cultivating poly aptitude riceseason.

4.4.1.4. Maize + mixture konoke Dolicos lablab, millet, etc.) in the very dry ara of
Androy

To ensure a high biomass production in the DeepghS@ug. Androy region) that is extremely dry,stgreferable to use
maize, sorghum, or millet in association with otbesps, of whichKonoke(indigenous legume drought resistant with big
grains). It is to be noted that in such very dmyaa; millet has to be favored (it is very toler@androught) against sorghum,
and sorghum against maize. Biomass mixture is lvengficial because it has buffer effect againstfadlihazards, and the
diversity of plants species may limit damage byats (sorghum and maize stem borers, caterpillgrsvhich proliferate

in such erratic rainfall areas. Windbreaks arespensable to protect crops and the produced bioagesst the violent
winds from September to December

4.4.2. Conservation Agriculture in the deep SouthAndroy region

The area of Androy is divided into two essentiataa: the sedimentary area and the crystalline @earall the
sedimentary area is more populated and used asaceap whereas the crystalline area with very lopupation density
serves especially as grazing area (common landjsamdde up of dry forests. Lucien Séguy, expermfiCIRAD based in
Brazil, in his 2008 report calls such area «thentguof Cynodon, wind, cactus, and sand » (Ség0@82 In addition to
what is listed there may also be added the cowftiysects. It is a semi desert area with 200 @ ®on rain, characterized
by dominant sandy soils: coastline dune ridgesefiadd red sands, locally clayish soils. CAs presenbnsiderable stake
in dry periods in such areas. But what is neededdgsod choice of cover crops and appropriate Gesys. Implanting
living hedges is indispensable because of conditkergind erosions, in addition to gully erosion.

CA in such semi desert area are still at the detratien step with pilote farmers (about fifty farreeduring the FASARA
Project) in diverse environments but diffusibleules are already available. Indeed, following tlapitalization of the
results of the FASARA Project (2005 to 2008), thpedes recommended depending on the environments
(RAKOTONDRAMANANA & RAZAFINTSALAMA H., 2008) are asfollows:

 Legumes
o konoke: a semi perennial voluble legume close to bdanpbtanic identification of which remains to be

found, but the grains of which are consumed by mahe Androy area. It is a cover plant adaptethé&
sedimentary area, which appropriately covers tieasthe 2° year.

o Dolicos lablabhas been cultivated by the local population foiglats major interest lies in its capacity of
catching water from deep water table and in itmstéhat are more lignified than those of cowpen, fo
instance.

0 Alysicarpts : a creeping legume found in natural status drsamd in sedimentary area in natural vegetation

o Cowpea, cultivated in the area, but consideralthcked by insects, does not present much intesester
crop because of its low biomass
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o Stylosanthes did not indicate a good performancemgfor some relatively watered areas.
» Cereals
o Millet is by far the most adapted in the area araVigles better yield than sorghum
0 Sorghum that is largely grown is considerably &tacby stem borer<hilo partellug.
o0 Short cycle maize is largely grown but yields aeeyMow as a function of rain.
* Tuber plants are dominated by sweet potato follolyedassava.
e Shrubs
o Cajanus is by far the species most adapted toailaments in the Androy area. Therefore it maybed as
windbreak on the edges of plots or inside plotggtlar intervals that are perpendicular to thedvdirection.
o Among the other species, there may be quoted er@alcacia (mangium and auriculiformis)prenga
oleiferaand pennisetum, as well datropha curcas
» Perennial grass
0 Cynodon is by far the most widespread and servésdaer in sedimentary area
o Dactyloctenium aegyptiufor drematsgis also a grass that is well known by farmergha Androy; it is
largely used as fodder on both red sand and durte sa

Based on the results acquired from the previousosesa the cropping systems in CA likely to be diffd are mainly based
on the following associations:

» millet + Cajanus konokewith millet + Cajanus in hedges or completelyieid;

» Cajanus + brachiaria ;

* Cynodon/legumes ;

» Dressing of traditional maize or cassava crops biithiaria implanted by cuttings.

+ etc.

It may be confirmed that the systematic basic frafmentry into CA is the association Cajanus + @tithat produces both
grains and a biomass likely to cover the soil arfdctv is likely to respond to the main strategy afnfier’s land

reclamation. Cajanus, which grows in such diffi@dnditions and which, in addition to wind barriprovides production
of grains used in food, is found satisfactory byrfars.

The greatest diversification possible soil coverageé selection of adapted species and varietiessential. The following
species as cover plant or auxiliary plants (cajatwachiaria, konoke, millet, Dolicos lablab, Cenddj ricinus, black
mucuna...) are used to precede, to accompanycasutteed to the usual crops by farmers. As maitteei main crop, the
soils have to be particularly improved to receivebhsfertility demanding crop.

The principle for implanting hedges is now demaatsi in view of their effectiveness against windsén. Their success
is conditioned by the diversity and density of see@lantation to create an even plantation althaugay be necessary to
thin later. The species considered interestindéatges were mentioned: Cajanus, Leuce@oacia auriculiformis millet.

It is quite possible to associate with them log@des such as Flacourtia, Moringayo for wood, jatropha, Parkinsonia,
Ziziphus, Pennisetum as fodder, it being understbatl the most rapid species enable stabilizingethdronment for a

probable development of local species.

4.4.3. Conservation Agriculture in the South West

4.4.3.1. Conservation Agriculture within the PACAréject

The area of Ankililoaka — corridor of Antseva isokm for water availability all along the year in myalocations with
good soils (vertisols). Besides, it is one of the@mrtotton areas in the South West of Madagasa#rn®st soils consist in
very compact tropical ferruginous soils.
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The PACA Project in the South West focused itsomgtin the Commune of Ankililoaka. The essentigéotive of actions
is to develop CA systems for a rotation with cottord to develop the diffusion with the HASYMA Conmya The most
developed system is the (maize + cowpea)//cottgrdbaystem that may be practiced in rainy seastimarrigable areas.
Apart from the maize + cowpea system, the projésd aeveloped pure cowpea based systems, whichideovess
biomass. On the opposite, high biomass systems asichaize + Dolicos lablab or sorghum + Dolicoddbbwvere not
much adopted. The maize + cowpea system followedolttpn is a system that contributes to signifidamirovement of
cotton yield on such red sandy soil which accowntlérge surface areas in the region. The system bmapracticed in
rainy season and in counter season in irrigablesapet the big issue lies in the conservation op ¢cesidues in such area
with a lot of cattle breeding. (RAKOTONDRAMANANAZ2007). In 2008/2009, 120 ha of maize + cowpea were
supervised by the PACA Project for 126 farmersining sessions for HASYMA technicians were providgdthe PACA
project but the diffusion within HASYMA network didbot start because of internal probems in this amp

4.4.3.2. Conservation Agriculture within the Mahafdy Plateau Project, an Area of the
South West

The climate in the Mahafaly plateau is very closethiat of the Androy but the soil, of low thicknesteveloped on
calcairous rock. Like in the Androy, apart from tnally erosion that is very devastating, therelso avind erosion with
violent winds transporting the biomass (DOMAS, 200he area as a whole is covered by spiny forasieast in the non
cleared parts. It contains a lot 3dtropha mahaliensig/hich draws its name from the Mahafaly plateawe Bly issue for
the area is slash and burn maize cultivation byadimherder coming from the coastline area.

At the end of the FFEM/AFD | Project, there werel#bof CA with 160 farmers : maize + cowpea, somhtcowpea,
Brachiaria + Cajanus, groundnut or bambara beamuiching etc.. There were also implantations ofdferdespecially
brachiaria.

4.5, Other Areas
45.1. The PLAE Project

The PLAE Project (Anti erosion project) funded Ime tgerman bank KfW conducts anti erosion actionghésensitive

sites of the irrigated areas of Marovoay, SoavBezaha, Andapa, and Ambanja. In 2006, the projextara request to
GSDM to study the possibilities for diffusing CA the areas of Marovoay, Soavina, and Bezaha. Fioitpguch studies
and thanks to the support from GSDM and TAFA, refee sites and demonstration plots were implememtednings

were provided to the PLAE staff and visits /exchemgrere conducted for the benefit of the staff #wedpilot farmers of
PLAE. Reference sites of Marovoay and Soavina waptemented in 2006/2007 and that of Bezaha in722@08 along

with demonstration plots. In 2008/2009, 17 ha of @lats were recorded in Marovoay with 70 farmersl 8% ha in

Soavina with 174 farmers, mainly Barchiaria and&gnthes based systems.

4.5.2. The Cashnew Nut Plantation Project (VERAMA ©mpany) in the peninsula of Masiloka

VERAMA Company invested in cashew nut tree plantath the peninsula of the bay of NARINDA around ttac
MASILOKA. Its actions account for an example of dlmpment of large spaces of savannah with very poits that are
considerably compacted and in low accessibilityatmns subject to repetitive bushfires. In additiorwompacted soils
(red sand) and very poor in organic matter andiimenal elements, the dry season is very long (7thg)rand the rains are
very violent (high intensity). The solution adoptazhsists in subsoiling the compact soil layer mmglanting legumes
crops the most adapted to such environmevigss(optilium atropurpureunandCallopogonium muconoidgbetween

rows of the cashew nut trees in order to covestiikand to protect against erosion and providitiggen for trees.
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4.6.

The following table presents a summary of the difies as a function of the main criteria to bketainto account: the
length of growing season, the intensity of land, tise needs in fodder, the soil degradation stahesavailable space or

JSDM

Synthetic Diffusion Rules

time, and the investment possibilities.

Table 23 : Difficulty in CA Management as a Functn of Various Criteria

. Land use intensity and forrage needs
Environnement - .
Low Medium High
Intra-annual and Associations,
No cold . nmr:t':::::'ﬂ al inter-annual intra-annual and
season B SUCCESSIONS inter-annual
. (and associations) successions
(and assaciations) 7
Eastern coast Easy to implement Rather easy Rather difficult
Long to implement to implement
(> 9 months) Inter-annual succes- Associations, Associations,
Length of sions , associations inter-annual inter-annual
the growing Cold season (and intra-annual (and intra-annual) (and intra-annual)
season High lands successions) successions successions
{rainfall + Rather easy Rather difficult Difficult
H H 3 ] * 1 ] s *
R to implement to implement to implement
availabili ] iati iati
ity) Medium | piddleWest iz e Associations and Assodiations and
x Tempera- iR e inter-annual inter-annual
ture (5109 and Alaotra S i SUCCessions successions
months) L . Rather easy Rather difficult
ac Easy to implement . : =
to implement to implement
Inter-annual Associations Assaciations
short (< 5 South West successions and inter-annual and inter-annual
months (and associations) successions successions
) and South Rather easy Rather difficult Difficult
to implement to implement* to implement*

*. “Rather difficult to implement”: Implementatiomequires a good technical skills. Soil improvembgit CA is slow
(moreover, soils are highly degraded). CA Diffusiansuch zone requires support to farmers for mgegrs (learning
period and implementation of CA), protection ofrbasse (non free grazing, fences required...), andteaksubsidies for
some inputs (fertilizers for instance) to speedhgentry to CA

Such conditions have to be taken into account fiigim the start of any diffusion action, in orderdchieve consistency
between the project ambitions and the means alaitaidl the fixed deadlines.

5. Monitoring and Capitalization Aspects (GSDM)

Monitoring and evaluation of CA by GSDM within vaws diffusion operators is done through field siogs conducted
within these operators and projects in the framé&wdrconvention and partnership or through methodickl support and
in particular the provision of two agricultural éngers in the two main projects: BVPI-SEHP and IB\¢.

In total for all projects, these monitoring and ledion require 200 man-day per year for GSDM esigeuwstaff of which
the main part is committed to BVPI-SEHP and BV ppagjects.

In order to improve the monitoring of the activitiand to use the large quantity of information loa $ystems that are
provided by the diffusion operations on a largeles¢mlentification of the systems that are the ndiffused per zone,
economic evaluation, etc.), GSDM is developing wité main projects and partners a mutualized dagatheat will enable
simplifying data collection and processing in tirds.a matter of fact, currently the operators heagous procedures and
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tools for collecting data until their validation dartheir transfer to the project units. The templastea paper medium
indicating the matrices of the data to be collectbd different pages of which are stuck one &tterother in order to
better verify the continuity in each record (ling lime). The collected data are afterwards tramsteon computerand the
agronomist in charge consolidates the base as Ewhioe Excel sheets for the storage of data mifigrdis a function of
operators of the same project, which makes comiblexconsolidation and analysis work. Such processdllecting —
keyboarding — validating data indicates:

o multiple transcriptions with many operations (figddok — register — computer keyboarding — verifaat-
back and forth movement between executive and teieimn- validation of data — subsequent analystsciv
generate errors;

o that the work load is displaced from the keyboaydiperating technician to the executive who vesitiee
data on an enormous table made up of lines x amyum

o that there are risks of errors in transcription difficulties in analysis and consolidation at thigher levels;

o that the risk of destruction of file (computer \8jus considerable with heterogeneous managemesavarig.

The complexity of Excel sheets does not enablesacttedata by users other than the operators andrits of projects
and does not enable inter annual monitoring, naertitan the completion of operating reports oncaiftiral practices.

In view of the analysis of what exists and the espion of needs of users as a whole, it is platmedeate and set up a
common database (BDD), which is user friendly amébdéing monitoring the achievements, analyzing thsults,
producing consolidated figures per zone and abnatilevel. Such database that is managed on a ¥¢BEr will enable
compiling, managing, analyzing, and consolidatimg data available at various required levels, fthenrural development
operator to political decision makers via the unitshe projects and the donors. The general piadaonsists of a set of
centralized and mutualized database, itself inbexdato external tools. The whole enables a highbmurof applications:
operation reports and decision making tools, aesysif extracting data on request, monitoring dfifieurs by operators,
GIS applications...

As far as capitalization is concerned, it relatebadth drafting technical referentials and impletirgninitiatives in favor
of diffusion and information exchange:

+ Creation and regular updating of a bibliographitatabase on conservation agriculture in Madaga#icaurrently

includes more than 950 documents (in pdf formatly am Madagascar, and 450 documents on conservation

agriculture in general. Such base is shared wighvilrious projects and actors involved in cons@madgriculture in
Madagascar.

% Writing out, edition and diffusion of technical fesis: Stylosanthes, Brachiaria, Vetch grass, Steitg.

< Writing out of a manual on integrating agricultulislestock in partnership with Cirad, the region laf Réunion,
FIFAMANOR, ...

Writing out and edition of a « Practical ManualQifect Seeding in Madagascar ». Such manual willice 6 volumes
over time:
o Volume I. Principles and Interests of Direct Seedig.

The first two chapters are available:

Chapter 1.1. Principles and functioning of ecosysteultivated in direct seeding on permanent covaps (32 pages,
5.9Mo): http://agroecologie.cirad.fr/content/download/7 B38¥50/file/(2)%20Manuel%20SCV%20Mada%20Vol%20I-
Chap%201%20v%20finale.pdf

Chapter 1.2. The management of ecosystems cultivatdirect seeding on permanent cover crops &2g, 3.6 Mo):
http://agroecologie.cirad.fr/content/download/7 BEBI60/file/(2)%20Manuel%20SCV%20Mada%20Vol%20I-
Chap%202%20v%20finale.pdf

The third Chapter will present a bibliographicahthesis of the effects of direct seeding on seitger, production, etc.
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o Volume Il. The implementation of husbandry technigwes in direct seeding

All this volume is now available:

Chapter 11.1. The choice for crops, associationd successions adapted to the agricultural and ttnecanstraints (24
pages, 2.9 Mo):
http://agroecologie.cirad.fr/content/download/7 BBI6 7 /file/(2)%20Manuel%20S CV%20Mada%20Vol%20II-
%20Chap%201%20v%20finale.pdf

Chapter 11.2. The choice for technical itinerari@é pages, 7.8 Mo)

http://agroecologie.cirad.fr/content/download/7 BH50/file/Manuel%20SCV%20Mada%20Vol%20l1-

%20Chap%202%20v%20finale.pdf

Chapter I1.3. How to propose to farmers, systemdiliect seeding on permanent cover crops, adaptéuetr needs and
constraints (20 pages, 1.5 Mo).
http://agroecologie.cirad.fr/content/download/7 B38I8 1/file/Manuel%20SCV%20Mada%20Vol%20II-

%20Chap%203%20v%20finale.pdf

These two volumes present the set of principlesdeuision criteria for choosing the cropping systeand the technical
itineraries that are the most adapted for a gieemiing.
The following volumes are under completion:

o Volume lll. The « tools » of the direct seeding ompermanent cover _crops,which will in particular

present the various plants species used in CA

o Volume IV. The cropping systems to be proposed to BMagasy farmers with a chapter for each major

agro ecological zone

o Volume V. Data sheets per cropping systertior about forty systems that are the most diffi)se

o Volume VI. The landscape based approach for diffusig the CA systems

+« design and completion of posters serving as trgimdia during the interventions by technician$érmers

% organization of a workshop «The tropical soilsdinect seeding under plant covers » in partnerstin the
University of Antananarivo, Cirad, IRD, TAFA, afeOFIFA from December 3 to 8, 2007 which resultedha
edition of a booklet « tropical soils, CA practicesid ecosystemic services » and of one speciabeunof the
periodical of the Faculty of Agronomy «Terre Malgac».

6. Synthesis and Perspectives

Despite the structural difficulties in rural devefoent in Madagascar, conservation agriculturelaively well advanced
in view of the numerous development operations,autdevements.

As a matter of fact, about twenty operational dtakeers intervene in the 4 major agro ecologicalezoin Madagascar
and participate in the good implementation of maumal development projects. Such activities relyaonetwork of field
operations, experimental fields, farmer groupiragsd materialize through the achievement in 2008 saason of about
5,200 ha of plots under CA (GSDM, 2009) and inrdeuseason, in succession with rice, some 55Mtarwcover crops,
essentially vetch or crop associations with veladijcos lablab and vegetables (GSDM, 2009) .

The major motivations among farmers for conservasigriculture techniques are essentially relatetiriee strategies: rice
production, livestock, and regenerating degradéld.sbo each of such strategies that are the nmeguéntly indicated by
farmers, there is an entry way in CA matching hey correspond to:
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* Rice cultivation, irrigated or rain fed accordimgthe agronomic period and the period of the yeasitlered. It is
noticed overall that farmers that are the most vatdid to invest in conservation agriculturetanetyare those
who have no or few irrigated paddies fields (Laadtta East bank, Middle West). Rice is the unavi&la
cultural and traditional staple diet even if therkwvproductivity remains low. Hence all croppingtms on
cover crops that tend, or result in regular ricedpiction are the ones that diffuse most.

» Cattle breeding with the omnipresent presencebfig in considerable number in farming. It is acttrring
component of the rural population and the rurauwcel The cropping systems that are the most eadiypted are
those based on « dressing» of traditional cropis feilder oriented cover crops in areas highly dateid by
livestock. Implanting fodder crops with Brachiasia. meets the constant concern among farmers &miling
their animals. However, taking account of foddesrskge in dry season, there is a high tendencyé¢o graze the
cover crops and the crop residues.

e Soil regeneration . This third way is observedaniaus areas especially in difficult zones. Fotanse in the
Androy region, it is confirmed and manifest that thajor interest among farmers for CA is its cajyaoi
regenerate soils. It is therefore a potential emi@A for farmers oriented on land improvemenatggies, but
also an increased difficulty for extension stafhdeed, they are faced with particularly degrasieits and, at the
end of their use, the best plots remain cultivataditionally. Such soil regeneration processheséfore more
difficult and requires more time.

The experience acquired for the past years of lacgée CA diffusion indicates two fundamental aspéc be taken into
account during diffusion operations:

« CA systems require a learning period and the tnginispects are fundamental. 2 to 4 years have redoéred to
train a team capable of appropriately supervisargqiers, accompanying them over change. The diffysiojects
imperatively need time to build teams, and reqoaetinuity in actions and actors.

« The difficulty and the speed for diffusing suchtsyss considerably vary as a function of climatail, and socio
economic environments.

The general balance sheet indicates the existdnmoary initiatives and achievements in conservasignculture in
Madagascar and the presence of many operators/eét/ai rural development or in the protection & #nvironment.
Such achievements rely on the experience acquiretime operators, especially the TAFA NGO, on tssvork of
various sites in diverse area of Madagascar andrttegnitude was relatively limited by the low duadility of skills in
agro ecology. Such skills and such experience glovfflused among professionals through practiahtng sessions for
technical staff.

From such balance sheet which, all things consitjeésepositive in view of the magnitude of stal@sumber of
perspectives can be seen at the technical levideairganizational level, and at the training leve

At the technical level:
In addition to the strategy recommended by GSDMaftandscape based approach, a number of addistraggies may
be proposed to support the diffusion of conserwagigriculture techniques:

e Technical support and accompanying of agro foressgecially with the promotion of crop associagioif

arborescent and food perennial species, on org ;heamd of techniques for managing the fertilityooéhards, such as
the insertion of cover crops of perennial speaiesrchards or coffee plantations, on the other hand
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» Developing hedges to serve as windbreak and todotre trees in the farm. In addition of introducitigersity in
farming types, hedges have very often multiplesuaaging from fuel wood provision to availabildf medicinal
plants, via fruit and non woody products producti@md the strictly physical role of plot demaroatand protection
against wind and animals damage to crops;

* Identifying the Malagasy zones and areas thatterenost apt to enable large scale developmentrsazgation
agriculture. In that respect, the Bongolava regi@ay be mentioned, illustrating large stretchesefiliddle West and
which may be characterized by the availabilityasfd apt to agricultural production provided thaytlare managed
with conservation agriculture techniques and aemraccess to the communication ways and to nsdegtecially of
Antananarivo ;

» ldentifying the Malagasy zones and regions thattlae most sensitive to deterioration of the emvitent in order to
urgently bring a number of solutions likely to méwed stakes for the protection of the environmewt matural
resources.

« Confirming a holistic approach associating divatseiplines at various organization levels. Itrigbrtant to keep
and develop the links between technical innovatiespecially the ones related to conservation aljuie and socio
economic conditions of the environment. Farmersaaitbe center of such dynamics; the success ansuttainability
of a harmonious development depend on their enriestt and on their skills (their training, their saygision).

* Auvailability of seeds and cuttings of cover cropshe level of the area of diffusion. The solutkept at such stage is
to choose pilot farmers to produce seeds and gsttocally.

At the organizational level:

* Following the expression of needs from many opesato/olved in rural development, it is plannectteate and
set up a common user friendly database (BDD) engiotionitoring the achievements. Such databaséwiill
useful to the development of activity reports anlll prvovide a working tool for the various intervens. The
implementation of such mutualized database reggrbmservation agriculture techniques in Madagasdar
facilitate the consolidation of achievements aralilts. It will also provide an invaluable tool fanalyzing the
results and indicators likely to orient the devehgmt strategies. Furthermore, coupled with a cogn@pproach,
such database will be a source of information atieysis and the modeling of which open the way teasoned
management of rural development and the relatejé g

* Consolidating the data from all conservation adtize operations may associate with an exhaustiveritory of
operations achieved by various NGOs and institstiarorder to come up with a coordination of methadd
strategies before envisaging any coordination cdmaeThe point would be to inventory the operatidady to
be able to benefit from the agro ecology techniqunébeir responses to the stakes in protectingthéronment

and natural resources

At the training level:

The training in agro ecology and on conservatiaticajure techniques has to be addressed at ald¢w support a rural
development that is particularly difficult in Madssgar because of various constraints related guption factors.

Such training in conservation agriculture techngbas to be present in all frameworks and at edll$e At the academic
level, the initiation should be addressed rightrfrilie primary and the secondary schools. Moredwethtemes related to
conservation agriculture (protection of soils, @nsmanagement of biomasses, ecological cyclesiyation and fertility)
have to be integrated into the courses of highecatibn and university level training. It is an ionfant stake which has
been postponed many times in Madagascar; trainodyuias, even complete courses (Bachelor, mastegqrating
conservation agriculture techniques in agrononvgstiock, and forestry have to be established.

A particularly considerable and sustained supporequired for professional training with the blutgistic and
pedagogical boosting of the various training stices in agriculture subjects (high school for agtiae, training center,
etc) in order to provide Madagascar with long t@mofessional skills.
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ANNEX I: TAFA MODULES OF TRAINING IN CA

Module 1: INITIATION IN AGROECOLOGY FOR THE EXECUTI VES OF AN INSTITUTION

Audience:
Technical, administrative, and financial executigéan institution, an organizatioand a

development operator

Objectives:
* To enable executives /decision makers, and officktise institution to which the

belong, acquiring one first theoreticinowledge and a brief outline of the agro
ecological approach and techniques and of the sigsté cultivation under cove
crops (CA).

» To present the probable advantageCA,; to assess the constraints and to measure thiblgosspacts of thei
application.

Length: 3 days

Content:
2 days for theoretical sensitization:
»  Status and constraint$ the Farming in the Sotern Coubtries The situation of the Malagasy Agriculture ¢

national strategies to fatlee major concerns of the Sec

» History of CAall over the world and in Madagascar: the institadil scheme organized for consolidating
promoting such systems Madagasc:.

»  The major principles of agro ecology ancCA.

» Their advantages and carants: their agronomic, soeconomic, and ecological impacts.

» The diverse systems proposed in response to thar stakes of development and management of Né
Resources in Madagascar.

» The diffusion of CAn Madagascar: strategies, constraints, and petrgps

1 field visit day commentd visit of a TAFA Site and of plots/ lands of owrmers

Training Location:
TAFA intervention Zones (Antsirab&pliara, Manakara, Lac Alaoi) accordingo the choice of training takers and dur
the crop season (best from January to March).

Training Cost: Ariary 105, 000 per participant, foigroup of 8 to 15 individuals per session.
Accommodation, catering, and transportation tatthiming location are paid for by recipiel
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Module 2: LONG TERM TRAINING FOR ENGINEERS

Audience Engineers in Agronomy

Objectives:
» To know the basic principles of agro ecology;

* To know a wide range of cropping systems under coraps (CA) adapted to
the various ecologies of Madagascar;

e Toidentify and complete the technical itinera¢<A systems adapted to the
various ecologies of Madagascar and to the vaffenusing constraints;

* To establish a diagnosis of farming and to proagg®opriate systems

* To supervise and to coordinate technicians forffagion of CA,;

» To acquire the capacities for sensitizing andatiitig farmers in practicing CA.

Length: 12 months

Content
The module is divided into three distinct units:

The theoretical and practical bases in CA
» History of CA all over the world and in Madagasdhae basic principles of various ecosystemic fuorddiof
cover crops, the different cover crops, the diffiétgpes of CA, the different conditions for sucasCA,
* The various cultivation operations required by @hagnosis of plots, seeding, crop maintenance dsaand post
harvest)

The various systems in CA
* The various systems adapted to each ecology of §#ettar: in areas with medium altitude climate Jatig dry
season (Lac Alaotra and the Middle West), in avédssub tropical altitude climate with cold seagon the
High Lands), in areas with semi arid climate withd dry season (South West)), and in areas withidhtnopical
climate (South East).
e The various CA systems adapted to each landscap@érom tanety to lowlands), and to each initiall Sertility
(from rich to poor soil);
e The various CA systems facing the various stakégaafagascar:
0 Systems without input and intensive systems,
Alternatives taavy
Management of paddies fields with poor water cdntro
Integration agriculture-livestock,
Reclamation of low fertility soils,
Fight against plant pests,
Small scale mechanization

O O0OO0OO0OO0Oo

Approach for diffusing CA
» Land based approach: landscape interpretatiord mijpial diagnosis of plots and landscape befatervention,
setting up of demonstration plots, and integratibaystems at the level of farming and landscape
e Lanscape management: protection of watershedsgheadyl trees management, tree plantation, stdtulizef
lavaka installation of pastures ...
» Collection and registration of data, data procegsaind presentation of results.

Pedagogical Methods
The training will combine varied pedagogical sitons:

. Alternation ofintra murostheoretical parts and practices on the field;

. Compared studies and analyses of many concrets;case

. Field practices of the various cultivation operatigequired by CA,

. Better use of the experience of recipients;

. Visits of sites, plots, farming, and village landpe in various areas of Madagascar;
. Exchanges and discussions with various structurépeofessionals on the field.
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Training Location
In all the intervention areas of TAFA: Antsirabegliira, Manakara, Lac Alaotra)

Training Cost : Ariary 8, 640, 000 per participant, for a graafpmaximum 12 individuals per session
Accommodation, catering, and transportation tatthiming location are paid for by recipients.
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Module 3: LONG TERM TRAINING FOR TECHNICIANS

Audience: Technicians in Agriculture

Objectives:

» To know the basic principles of agro ecology anthefcropping systems under
cover crops (CA)

» To know a wide range of CA systems adapted to tbéogy of Madagascar;

* To acquire the capacity of completing technicalgtaries in CA adapted to an
ecology of Madagascar;

* To conduct an action for diffusing CA in one’s intention area;

* To be able to sensitize and supervise farmers irpaAtice.

Length : 12 months

Content:
The module is divided into three distinct units:
The theoretical and practical bases in CA
» History of CA all over the world and in Madagasdhe basic principles of CA, the various ecosystefumnctions
of cover plants, the various types of CA, the vasigonditions of success in CA,
» The various cultivation operations required by @ag¢nosis of plots, seeding, crop maintenance dsaand post
harvest);
The various systems in CA
* The various systems adapted to a well defined ggadd Madagascar: areas with medium altitude cléweaith
long dry season (Lac Alaotra and the Middle Wemst)n areas with sub tropical climate altitude withid season
(on the High Lands), or in areas with semi aridhelie with long dry season (South West), or in avgdshumid
tropical climate (South East).
* The various CA systems adapted to each landscapérom tanetyto lowlands), and to each initial soil fertility
(from rich to poor soil);
e The CA that may be proposed in systems withouttiapd that are intensive
* Small scale mechanization
e The various systems facing the various stakesartrtining area.
The approach for diffusing CA
e Landscape based approach: setting up of demowstiaithits and integration of systems at the levéhohing
and landscape
* Lanscape management: protection of watershedsebexiwl trees management, tree plantation, statailizaf
lavaka installation of pastures ...
» Collection and registration of data (monitoring etise survey sheets ...)

Pedagogical Methods:
*  The training will combine varied pedagogical sitoas:
» Alternatingintra murostheoretical parts and field practices;
» Comparative studies and analyses of many concasesc
* Field practices of the various cultivation operatisequired by CA;
» Better use of the recipient experience;
e Visits of sites, plots, farming, and village lamdtheir intervention area;
* Exchanges and discussions with various structurddiald professionals.

Training Location:
TAFA Intervention Areas: in Antsirabe or in Toliapain Manakara or in the Lac Alaotra area

Training Cost : Ariary 5, 040, 000 per participant, for a grafi8 to 5 individuals per session per area in mmaxn
Accommodation, catering, and transportation totthiming location are paid for by recipients
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Module 4: SEQUENTIAL TRAINING

Audience Agricultural Engineers and Technicians

Objectives:

To know the basic principles of agro ecology anthefcropping systems under
cover crops (CA)

To know a range of CA systems adapted to an ecabdadagascar;
To acquire the capacity of setting up technicakitaries in CA;

To be able to supervise farmers in practicing CA.

Proceeding:
The training consists of 4 sessions in alternatituming one growing season, and according to thdahbility of recipients.

Session 1: the basic principles of CALO days; from July to September
Objectives: To know the basic working principles of CA
Content:

The basic principles of CA, the various ecosystefunctions of cover crops, the various cover crdips,various
types of CA, the conditions of success in CA,

The various cultivation operations required by @fagnosis of plots, seeding , crop maintenance/gsaiand
post harvest);

The diverse systems adapted to a well defined gga@dMadagascar: areas with medium altitude clawsith
long dry season (Lac Alaotra and the Middle West)n areas with sub tropical altitude climate withid season
(on the High Lands), or in areas with semi arichelie with long dry season (South West), or in avatishumid
tropical climate (South East).

Session 2: Field preparation and setting ugb days; from September to October
Objectives Complete and succeed in setting up the CA.
Content:

Initial plot diagnosis (indicator plant, cultivatigrofile, etc...) and choice of cropping systems

Control of cover crops (schedule and methods used)wveed control;

Preparation of seeds cuttings (coating, treatirth vt water or with acid, inoculation, root or igraoating in a
protecting preparation...);

Manure input (quantity, spreading mode ...);

Seeding modes (preparation of seed bed, density...);

Handling of diverse materials (seeders, seedingelypéanting stick, sprayer...).

Session 3: Maintenance and setting up of second tgcrops 5 days; from January to February.
Objectives

Crop maintenance
Be to able implemente a second cycle crops.

Content:

Diagnosis of the sanitary status of crops in vegeia
Weed control;

Fertilizer application and nutrient shortage
Prevention and fight against crop pests and disease
Relay cropping and"2cycle crops

Session 4: Counter season crops, harvest of foodps and cover crops4 days; from March to May.
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Objectives
. Complete and succeed in the harvest and post hastdgties
. Set up counter season crops
Content:
. Appropriate time of operations;
. Operation for harvest and post harvest of food €@ cover crops;
. Management of crop residues and cover crops ddrpgeason;
. Setting up of counter season crops;
. Yield sampling and calculation of production;
. Economic analyses (Production cost, gross marginmargin ...)

Pedagogical Methods:
*  The training will combine varied pedagogical sitoas:
» Alternating training with TAFA and direct practicbg recipients;
» Comparative studies and analyses of many concasesc
» Field practices of various cultivation operatioaguired by CA,
» Better use of recipient experience;
* Exchanges and discussions with various structurédiald professionals.

Training Location:
TAFA intervention areas: Antsirabe, Toliara, Manakd.ac Alaotra ; according to the ecology of réaip intervention
area.

Training Cost : Ariary 1, 125, 000 per participant, for a graefib to 10 individuals per session and per area.
Accommodation, catering, and transportation tatthming location are paid for by recipients

It would be beneficent to have periodical suppgrTBFA, based on a partnership convention, duriregg\arious
cultivation phases, in recipient intervention areas
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Module 5: PRACTICAL TRAINING FOR FARMERS

Audience:
Farmers, training farmers, animating farmers, gdomers....

Objectives:
* To know the CA basic principles

» To know the CA systems and complete main techiticgraries adapted to
one’s land;
* And to be able to sensitize and initiate other fansn

Length: 2 days; during an agricultural season and accgrlimecipient availability.

Content:
* Understanding of CA principles and working bases
* Knowing the issues in one’s land
* Installing and conducting some itineraries

Pedagogical Methods:

The module will combine:
» Field practices of various cultivation operatioaguired by CA
» Better use of farmer experience

Training Location :
» TAFA intervention areas: Antsirabe, Toliara, Manakd ac Alaotra
* Orin areas /farming chosen by recipients.

Training Cost: Ariary 82, 000 per participant, for a group o815 individuals per session.

Periodical support by TAFA, based on a partnershipvention, during the various cultivation phases ine set up in
order to consolidate what has been acquired.

Accommodation, catering, and transportation totthiming location are paid for by recipients
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Module 6: SMOLDERING

Audience:
Engineers, technicians, agricultural advisors,|Ing@ders, trainers and farmers

Objectives:
* To acquire the general principles of smoldering

» To control smoldering practice

Length: 2 days

Content:
2 intra muros half- days:

* The aim and the general principles of smoldering,

*  Choice of fuels and combustion,

» The various systems practiced after smoldering,

* The results acquired from smoldering accordingcaagies.
2 field half days: practice of various requirecemions

Pedagogical Methods:

The module will combine:
« Alternating theoretical parts and field practices;
» Field practices of various operations required oglslering;
» Better use of recipient experience.

Training Location:
* TAFA Intervention Areas: Antsirabe, Manakara, Ldadra
» Orin areas /farming chosen by recipients.

Training Cost: Ariary 88, 000 per participant, for a group afo815 individuals per session.
Accommodation, catering, and transportation totthiming location are paid for by recipients

It would be beneficent to have periodical suppgrTBFA, based on a partnership convention, durirgarious
cultivation phases, in recipient intervention areas
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Module 7: FIGHT AGAINST PLANT PESTS

Audience:
Engineers, agricultural technicians and trainets) Wave already practiced t
cropping systems under cover crops (CA)

Objectives:
To know the main CAystems enabling fighting against plant pests agelds

Length: 4 days; from October tapril according to recipient availabilit

Content:
» ldentifying the weeds and knowing plant biolo¢ plant pests » (Striga, Imperata, Cyperu
* Choice of CAsystems according to ecology, environment, andtraings
» The results previously acquired BAFA according to the various ecological an

Pedagogical Methods:
The module will combine:

« Alternating theoretical parts aimtra muros directed work, and field practices;
» Visits and exchanges with various structures agld forofessional
« Enhancemet of recipient experienc

Training Location:
e TAFA Intervention Areas: Antsirabe, Toliara, Manakarag |Alaotra, according to the ecology of recipi
intervention area.
» Orin areas /farming chosen by recipie

Training Cost: Ariary 188, 000 per participant, for a groupsto 12 individuals per session.
Accommodation, catering, and transportation totthming location are paid for by recipie

It would be beneficent to have periodical supp@rTBFA, based on a partrship convention, during the vario
cultivation phases, in recipient intervention ar
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Module 8: CROP PROTECTION AND CA

Audience:
Engineers, agricultural technicians and trainets) Wave already practiced the cropping
systems under cover plant (CA)

Objectives:
To know the main CA systems enabling to fight agdiiseases and crop ravagers

Length: 4 days; during the whole agricultural season, ating to recipient availability

Content:
» ldentifying the main diseases (blast disease, Hghnsporium...) and the main insects devastatingscrop
(Heteronycus, white worm...) and knowing their biolog
» Choice of CA systems according to ecology, envirentnand constraints
* Means of fighting diseases and insects (cover cvapsus treatments...)
* The results previously acquired in the various egichl areas.

Pedagogical Methods:

The module will combine:
« Alternating theoretical parts aimtra murosdirected work, and field practices;
» Visits and exchanges with various structures agld firofessionals
« Enhancement of recipient experience

Training Location:
 TAFA Intervention Areas: Antsirabe, Toliara, ManekalLac Alaotra
» Orin areas /farming chosen by recipients.

Training Cost : Ariary 235, 000 per participant; for a group8ofo 15 individuals per session.
Accommodation, catering, and transportation totthiming location are paid for by recipients

It would be beneficent to have periodical suppgrTBFA, based on a partnership convention, durirgyarious
cultivation phases, in recipient intervention areas
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Module 9: TAVY ALTERNATIVE METHODS

Audience:
Engineers, agricultural technicians and trainets) Wave already practiced the CA

Objectives:
To know the main CA systems enabling reducing iineagriculture and settling it

Length: 4 days; from January to April

Content:
e Clearing without burning
e Solil protection
» Dressing of crops under tavy
» Reclamation of deteriorated soils after tavy
» The results acquired according to ecologies.

Pedagogical Methods:

The module will combine:
» Alternating theoretical parts aimtra murosdirected work, and field practices;
» Visits and exchanges with various structures agld firofessionals
« Enhancement of recipient experience

Training Location:
 TAFA Intervention Areas: Antsirabe, Toliara, ManekalLac Alaotra
» Orin areas /farming chosen by recipients.

Training Cost: Ariary 160, 000 per participant; for a group ®fto 12 individuals per session.
Accommodation, catering, and transportation tatthming location are paid for by recipients

It would be beneficent to have periodical suppgrTBFA, based on a partnership convention, durirgyarious

cultivation phases, in recipient intervention areas
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Module 10: RECLAMATION OF DETERIORATED SOIL

Audience:
Engineers, agricultural technicians and trainets) Wave already practiced the CA

Objectives:
To identify the constraints in various soils andkmhmw the main systems of cultivation

under cover crops (CA) enabling reclaiming the detated and abandoned spaces
Length: 4 days; from January to April

Content:
Smoldering
» Improvement of fallow by cover plants

* Improvement of cultivation profiles in organic neatt

» Integrating tree — cover plant

* The cropping systems in CA with the various marevels

» The results acquired according to the various egcéd areas.

Pedagogical Methods:

The module will combine:
« Alternating theoretical parts aimtra murosdirected work, and field practices;
» Visits and exchanges with various structures agld firofessionals
« Enhancement of recipient experience

Training Location:
 TAFA Intervention Areas: Antsirabe, Toliara, ManekalLac Alaotra
» Orin areas /farming chosen by recipients.

Training Cost: Ariary 160, 000 per participant, for a group8ao 12 individuals per session.
Accommodation, catering, and transportation tatthming location are paid for by recipients

It would be beneficent to have periodical supp@rTBFA, based on a partnership convention, durirgtarious

cultivation phases, in recipient intervention areas
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Module 11: CA AND LIVESTOCK

Audience:
Engineers, agricultural technicians and trainets) Wave already practiced t
CA

Objectives:
» To integrateagriculture with livestock and appraise the manag#rof

biomasses;
e Toimprove food crop and fodder producti
e To enhance fodder cover crops

Length: 4 days; from January to April

Content:
» The various fodder cover plants
» Fodder production in CA
* The results acquired according to ecolog
* Improvement of cover crops as fod

¢ Relationship between composting and manure pits thi¢ management of organic matteCA

Pedagogical Methods:

The module will combine:
» Alternating theoretical parts amtra murosdirected work, and field practices;
* Visits and exchanges with various structures aeld forofessional
« Enhancement of recipient experiet

Training Location :
* TAFA Intervention Areas: Antsirabe, Toliara, Manakarag l|Alaotra
e Orin areas /farnmg chosen by recipien

Training Cost: Ariary 172, 000 per participant, for a groupscto 12 individuals per session
Accommodation, catering, and transportation totthming location are paid for by recipie

It would be beneficent to hayeeriodical support by TAFA, based on a partnersbipvention, during the variot
cultivation phases, in recipient intervention at
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Module 12: RICE CULTIVATION

Audience:
Engineers, agricultural technicians and trainets) Wave already practiced the CA

Objectives:
To consolidate the agronomic knowledge in riceiealton ontanetyand in lowlands

Length: 5 days; from November to April

Content:
» Irrigated rice cultivation: systems of intensiveericultivation (SRI) and improved rice croppingteyns (SRA);
» Improvement of paddies fields with poor water con(RMME);
» Rain fed rice and CA,
» The results acquired by TAFA according to the egialal areas.

Pedagogical Methods:

The module will combine:
» Comparative studies and analyses of many concasesc
« Enhancement of recipient experience;
» Field visits and practices ;

¢ Discussions with field professionals

Training Location:
* TAFA Intervention Areas: Antsirabe, Toliara, Manekal_ac Alaotra
e Orin areas /farming chosen by recipients.

Training Cost: Ariary 205, 000 per participant, for a group8afo 12 individuals per session.
Accommodation, catering, and transportation tatthming location are paid for by recipients

It would be beneficent to have periodical suppgrTBFA, based on a partnership convention, duriregg\arious
cultivation phases, in recipient intervention areas
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Module 13: SEED PRODUCTION IN CA

Audience: _
Engineers, agricultural technicians and trainets) Wave already practiced the CA

Objectives:
* To build the capacity of recipients on quality spedduction by using the

systems on plant cover (CA):
e To produce food crop seeds and cover plants
e To control the CA techniques required for the piaitun of quality seeds;
* To propose seed conservation methods.

Length: 4 days ; all along the year

Content:
» Definition and interest of good quality seeds;
» The components of the quality of seeds;
* The techniques required for the production of qualeeds (choice of plots, conduct, monitoring had/est);
* The post harvest treatments;
* The storage of seeds;
» The CA systems adapted to the various agro ecabganditions.

Pedagogical Methods:

The module will combine:
» Comparative studies and analyses of many concasesc
» Enhancement of recipient experience;
» Field visits and practices.

Training Location:
* TAFA Intervention Areas: Antsirabe, Toliara, Manekal_ac Alaotra
e Orin areas /farming chosen by recipients.

Training Cost: Ariary 205, 000 per participant, for a group8ao 12 individuals per session
Accommodation, catering, and transportation totthiming location are paid for by recipients

It would be beneficent to have periodical supp@rTBFA, based on a partnership convention, durirgyarious
cultivation phases, in recipient intervention areas
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Module 14: Vegetable growing under CA

Audience:
Engineers, agricultural technicians and trainets) Wave already practiced the CA

Objectives
To consolidate the agronomic knowledge in vegetéblimato, cabbage, bean, peas, potat

leafy vegetables, onion...)
Length: 5 days, all over the year.

Content:
» Recall of agroecology principles
* Vegetables
*  Smoldering;
*  Mulching (crop residue, cover plant)
» The results acquired according to ecologies

Pedagogical Methods:

The module will combine:
e Comparative studies and analyses of many concastesc
« Enhancement of recipient experience;
» Field visits and practices.

Training Location:
TAFA Intervention Areas: Vakinankaratra (Antsirabe)

Training Cost: Ariary 235, 000 per participant, for a group8ato 12 individuals per session.
Accommodation, catering, and transportation tatthming location are paid for by recipients

It would be beneficent to have periodical suppgrTBFA, based on a partnership convention, durirgarious

cultivation phases, in recipient intervention areas
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Module 15: CULTIVATION OF FRUIT TREES

Audience:
Engineers, technicians and trainers, farmers

Objectives:
To consolidate one’s agronomic knowledge in cutioraof fruit trees (apple tree, plum

tree, orange tree...)

Length: 3 days, all over the year

Content:
» Recall of agro ecology with plant interactions
e Cultivation of fruit trees
*  Smoldering;
» Cover plants, auxiliary plants and/ or related fdan
» The results acquired according to ecologies

Pedagogical Methods:
e Comparative studies and analyses of many concastesc
« Enhancement of recipient experience;
» Field visits and practices.
*  The module will combine:

Training Location:
TAFA Intervention Areas: Vakinankaratra (Antsirabe)

Training Cost: Ariary 165, 000 per participant, for a group8ao 12 individuals per session
Accommodation, catering, and transportation tatthming location are paid for by recipients

It would be beneficent to have periodical supp@rTBFA, based on a partnership convention, durirgarious
cultivation phases, in recipient intervention areas
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CUSTOMIZED TRAINING

Training sessions may also be organizecording to specific lengths and thern
depending on recipient nee

Cost

Ariary 350, 000 per ds

Accommodation, catering, and transportation totthming location are paid for k
recipients

In case of training outside of TAFA agency arehs, Trainer Per Diem Ariary
50, 000 er day and thtravel expense is Ariary 1,000 /Km.

POST TRAINING MONITORING AND SUPPORT
All training may be subject to post training monitg with probable refishing
sessions adjusted to the identified needisl organization of supp.

Cost:

Ariary 350, 000 per day

In case of training outside of TAFA agency arehe, Erainer Per Diem Ariary
50,000 per day and the traval expense is Ariary 1/60%.
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OTHER SERVICE PROVISIONS BY TAFA
EXPERTISE AND SUPPORT —-ADVICE

Through its teams, TAFA proposes in addition a supfor the following
interventions:

*  Environment diagnosis, identification of issues atakes,

» identification and preparation of technical itinges,

» identification of sites and operational field pats

e programming of the multiplication of the necessalgnt material and of the

supply of specific input

« programming of the development of field devices

» identification and programming of required training

» planning of periodical monitoring for supportingdaaccompanying activities.
Expertise will be made in keeping with a partngestonvention.

Cost:

Ariary 350, 000 per day

In case of training outside of TAFA agency arehs, Trainer Per Diem is Ariary 50, 000 per day drelttavel expense is
Ariary 1,000 /Km.

DEVELOPMENT OF CROPPING SYSTEMS

TAFA creates cropping systems under plant coveriauiitect seeding, the objective of which is adarctivity that is
higher, more stable, and more diversified; at lesest compatible with the practice of a sustaieand profitable
agriculture.

| il

In collaboration with the research or developmegaaizations, TAFA may test, research
or adapt in CA various crops (food or cash cropf)) diverse intensification methods and
diverse systems:
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TO CONTACT TAFA NGO

HEAD OFFICE

ONG TAny sy FAmpandrosoana

Lot: 906 B 335 Ampihaviana

BP 266 -110 ANTSIRABE - Madagascar
Tel: (+261) 20 44 496 30

(+261) 20 44 491 59

Email: tafaantsirabe@moov.mg

Agency of Vakinankaratra Agency of Manakara

Narcisse MOUSSA Martin RANDRIAMITANTSOA
Lot: 906 A 165 Ampihaviana BP 266 Lot: 3 H 107 Ambalakazaha Sud
110 ANTSIRABE - Madagascar 316 MANAKARA - Madagascar

Tel: (+261) 20 44 496 30 Tel: (+261) 20 72 216 71
tafaantsirabe @moov.mg tafamanakara@moov.mg

Agency of Toliara Agency of Lac Alaotra

Hubert RAZAFINTSALAMA Céléstin RAZANAMPARANY

Lot: Villa Cécile route de Manombo Lot :10 208 Ambohimasina

(Anketa Bas), BP 252 503 Ambatondrazaka - Madagascar
601 TOLIARY - Madagascar Tel: (+261) 20 54 815 52

Tel: (+261) 20 94 413 40 tafaambato@moov.mg

tafatoliara@moov.mg
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ANNEX II: CODE FOR DESCRIBING CA SYSTEMS

A text code enables defining with precision theaas systems:
» crop associations are indicated by+d,“whether seeding of the main crop and the assatia

is made at the same time or delayed (crop “wiilna interval™ seed of the cover crop or the
related crop some weeks after seeding the mair) crop
» the various crop years (inter annual successmmesyeparated by/*;

» the successions of intra annual crops are indidayea /*, the second crop being sowed some

days or some weeks after the harvest of the firet(or some weeks before, in “relay”), but
during the same year.
For example, “Maize + cowpea // rice / Dolicos Hijlindicates crop successions with maize
associated with cowpea that is followed the follogviyear by rice followed by Dolicos lablab in the
same yeatr.
* Inthe case of very intensive systems (case ofavitcsoils of high lands) in which a crop
succession takes place in association with a looygge crop, the succession is indicated

between square brackets: “Maiz¢bean/potato + oat]” for example indicates a sysiem
which maize is planted with bea@n the harvest of bean, potato is associated waithiothe

maize still in place

 The systems on live covers are indicated as s@&at on kikuyu” for example), except in
case of implantation of live cover in year “zertifat will be considered as a plant association

(“Maize +desmodium” for example, that will be followed inayel by “Maize on

desmodium”)
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ANNEX IlI: CONDITIONS OF THE AGREEMENT BETWEEN FAO AND GSDM

ORGANISATION DES NATIONS UNIES \?/ FOOD AND AGRICULTURE ORGANIZATION
POUR L'ALIMENTATION ET L'AGRICULTURE OF THE UNITED NATIONS

epresentation in Madagascar, in the Comoro
in Mauritius Island and in the Seychelles

159, Route Circulaire (Ankorahotra), Facsimile: +(261 20) 22 343 88 Telephor@61 20) 22 288 31/ 22
28312

B.P. 3971 — Antananarivo, MADAGASCAR E-inarAO-MG @fao.org /22
621 51

1. Context

The OSRO/RAF/904/USA Project will support the doeutation and the evaluation of the previous andmgactivities
on conservation agriculture de. Desk and fieldt vigirks will be combined in completing the preséatumentation work.
Knowing the ongoing activities, the practices apgraaches used will be essential to define an gpiatte intervention in
the future.

The social and economic context will be taken adoount during the analysis of such practices apdoaches.

The synthesis at the national level will be corgatied with the documents of the other countriethatregional level.
Sessions for diffusing the lessons learnt and th& practices to the various stakeholders includiveg farmers, the
interveners and the decision makers will be orgahiz

2. Mandate

2.1 Description of Activities/Services

1- Review and analysis of Conservation Agriculturd/iadagascar :
a) The roles and capacities of stakeholders in prongptconservation agriculture
b) Extent of the practice of Conservation Agricultteehniques
i. Geographical coverage (previous and ongoing adgis)t
ii. Number of targeted beneficiaries
iii. Financial resources (past and present)
iv. Performances of Conservation agriculture technigagainst with the biophysical
conditions, in particular the precipitations and #oils.
V. Performances of CA techniques against the soci@enin conditions, in particular
genders and HIV/AIDS
Vi. Type and performance of conservation agricultuhteques practiced in the past and
currently for the small and average scale farmers;
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Vii. Impact of conservation agriculture at the levehofisehold and that of community
viii. Opportunities and constraints encountered by irgeers in using the various
techniques developed.
c) Adequacy of the various models or approaches ugsegrdmote the AC techniques by diverse
interveners.
d) Policy and socioeconomic environment and institdlzation of conservation agriculture
2- Synthesis and Writing out;
3- Consultation with stakeholders: diffusion operatams partners
4- Presentation to the Task Force and validation pdnte
5- Correction and edition of report: amendment of reps a function of the conclusions by the predanta
workshop.

Writing out Reports

The main reports to be produced are:
e The midterm report recalling the detailed draftpign of the document,
* The detailed statement of expenses (certified byh#tad accountant or by an analogous functionattyeoffecipient
institution).

2.2 Definition of the Products

The synthesis document produced in 10 copies
Electronic file of such document

2.3 Length and Schedule

Activités 10111]12|13|14{15]16]17]18| 19{20]21]22]23| 24{25(26]27]28| 29] 30{31|32]33|34| 35[36]37|38| 39| 40{41]42]43]| 44|45 TOTAL
1. Revue et analyse de la
documentation sur le CA

2. Synthése et rédaction

3. Concertation

4. Validation du rapport

5. Correction et édition du rapport

final

8 jours

20 jours
4jours

12 jours
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