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INTRODUCTION
I. Presentation of the organization
The African Center for Research and Training in Synecoculture (CARFS) is a
centre specialized in vocational training, agronomy and Synecoculture whose
mission is to provide the rural world and development agencies with qualified
human resources. Supported by the Government of Burkina Faso, Sony
Computer Science Laboratories, Inc. of Japan and UniTwin UNESCO CS-DC
program, the CARFS is an international institution with new initiatives for highlevel pieces of training, a pole of meetings and exchanges between professionals
in the rural sector.

II. Simplified definition of Synecoculture
Synecological farming (Synecoculture in short) is a method of cultivation in
the open field that allows - under restrictive conditions: without tillage, without
fertilizer (fertilizer and amendment), without pesticides, by bringing nothing more
than the seeds or young plants - to produce useful plants in a state of ecological
optimum by making the best use of the characteristics of each plant and by
building and controlling the ecosystem.
This is the mixed culture of useful plants of high diversity and density (100200 + species / 1000m2). (For more information, please consult the manual of
Synecoculture: https://www.elab-ose4el.net/blog/2016/11/29/synecoculturemanual-2016-version-english-version/ )

III. Results obtained in Burkina Faso
In Burkina Faso, we have been experimenting with this production technique
since 2015 and the results are convincing. We have located the useful plants
locally, introduced and amplified with other plant genetic resources and kept
them used in a sustainable way, equitable to the local community and rebuilding
the ecosystem. According to EASYPol (2007), vegetable production in Burkina
Faso has an average yield of 117755 ± 68060FCFA / year / 500m2 out of 10
representative species. Compared to this level of conventional production,
the results of the Synecoculture imply 40-150 times more productivity, while
recovering the soil degradation and rebuilding the ecosystem (Tindano &
Funabashi 2016). Synecoculture is exceptionally out of the trade-off between
productivity and preservation of the environment than other modes of agriculture
face. It achieves the highly provoked synergy between productivity and
ecosystem construction by the mega-diversity introduced into the field.
We aim to achieve the Aichi Biodiversity targets by 2020 and the UN Sustainable
Development Goals by 2030 in the Sahel region, which is already feasible in our
field and possible to extrapolate in nation-wide level. Thanks to the technical
and financial support of Sony Computer Sciences Laboratories, Inc. and UniTwin
UNESCO CS-DC, AFIDRA through the CARFS organized:
• lthe first African forum on Synecoculture from 19 to 21 October 2016
under the theme: "Synecoculture for sustainable and ecological
agriculture: issues and prospects for Africa" (Tindano & Funabashi
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2016),
• the 2nd African forum on Synecoculture from 24 to 26 May 2017 at
the Fada N'gourma City Hall conference room under the theme
"Synecoculture: Achieving an agriculture that increases biodiversity"
(Tindano & Funabashi 2018) and now
• the 3rd African forum on Synecoculture from 19 to 21 February 2018
at the University Ouaga I Professor Joseph KI-ZERBO (UFR / SVT
lecture theatre) under the theme "Synecoculture: agriculture in the face
of climate change".
This underscores the importance of such sustainable agriculture, not only to
preserve/increase biodiversity but also to feed the world and maintain sustainable
agricultural livelihoods.

IV. Objectives of the forum
This forum aims to create a framework of exchange on the implementation of the
Synecoculture.
More specifically, it is to:
• Highlight the importance of biodiversity in agriculture;
• Recall the interest and role of agriculture in conserving and protecting
biodiversity;
• Show the interest and role of Synecoculture in the protection and
reconstruction of biodiversity;
• Strengthen collaboration with the University of Ouaga 1 Pr Joseph KiZerbo.

V. Expected results
• Involvement of management structures and techniques;
• Training of students in Synecoculture;
• Strengthened cooperation between UO1-JKZ and CARFS.

VI. Methodology
The activities of this forum are focused on the communications that are
provided by Dr Masatoshi FUNABASHI from Sony CSL and other specialists in
agroecology and deal with the following major themes:
• Synecoculture: issues and perspectives;
• Economic and ecological resilience;
• Use of plant genetic resources, traditional knowledge and exploration
with ICTs;
• Adaptation of family farming to climate change in drylands.

VII. Target audience
This forum is concerned with: students, supervisory staffs of agricultural training
centres and research institutes in the field and representatives of producer
organizations, technical services of the Ministries of Environment and Agriculture.
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VIII. Date and venue
This forum was held from 19 to 20 February 2018 at the conference room of
ISSP at the University of Ouaga I Pr Joseph KI-ZERBO.
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WELCOME ADDRESS FROM THE PRESIDENT OF THE
ORGANIZING COMMITTEE OF THE 3rd AFS,
Dr Patrice ZERBO

It is with pleasure that I speak at the opening of this 3rd African Forum on Synecoculture, devoted to Agriculture in the
face of climate change, to cordially welcome all our guests, participants from Benin, from Ivory Coast, Mali, Japan, BoboDioulasso, Dori, Fada N'Gourma, Kaya and Ouagadougou, etc.
I would also like to express my gratitude to all of you here today for the honour and friendship you give us by your
presence here. The African Center for Research and Training in Synecocultre (CARFS) and the Organizing Committee of
this 3rd forum, by my voice, welcome you all.

Distinguished personalities, ladies and gentlemen
In view of the adverse effects of climate change on agricultural production, ecological agriculture is now an important
option for securing land, conserving biodiversity and sustainably increasing food production in our countries.
Such is the struggle of the CARFS in order to feed the world and maintain sustainable agricultural livelihoods.

Distinguished personalities, ladies and gentlemen
Before closing my remarks, let me, also translate my appreciation to all our partners namely, the University of Ouaga 1 Pr
JKZ, the Embassy of Japan in Burkina Faso, Sony Computer Sciences Laboratories, Inc. in Japan, the UniTwin UNESCO
CS-DC, the Ministries in charge of Agriculture, Higher Education and Scientific Research, and the Environment of Burkina
Faso, which spared no effort for better support .
It is with these words of gratitude that I close my remarks while wishing the participants fruitful and constructive
exchanges.

Thank you for your attention.
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OPENING ADDRESS BY THE PRESIDENT OF THE UNIVERSITY
OUAGA I Pr JOSEPH KI-ZERBO, Pr RABIOU CISSE

The first words of my intervention are thanks to the organizers, the partners and all the participants whose commitment
and determination allows us to organize the third forum on Synecoculture in our university under the theme
"Synecoculture: agriculture in the face of climate change".

Ladies and gentlemen, distinguished personalities
I look forward to the holding of this ceremony which will mark the official opening of the work of this important forum, I
would like to go beyond the thanks, express my satisfaction because the present session demonstrates once more the
leading role of the university on research issues related to development.

Ladies and gentlemen distinguished personalities,
Our university is pleased to host this forum and to be especially involved in an innovative initiative at the confluence of
scientific research and the harmonious and sustainable development of our country.
Nowadays, modern agriculture, based on the reductionist principle, creates a devastating effect on natural environments,
degenerating the quality of food, and threatens our health. With Synecoulture, a new system of agriculture based on
symbiotic associations of edible species, the practice is found strongly balanced and replenishes a natural environment
in all climatic conditions.
On the strength of the perspectives offered by this technology, I look forward to the holding of this third forum organized
to reflect on the contribution of Synecoculture for an agriculture subject to climate change.
Such an initiative for an institution like ours is always welcome and promotes research for development. It is through such
initiatives that the solutions that our country needs can come from.

Ladies and gentlemen, distinguished personalities
Addressing the issue of research and development is also about the importance of openness and sharing through
dynamic cooperation with first choice partners. This forum is the perfect illustration of this with the African Center for
Research and Training in Synecoculture (CARFS) which benefits from the support of the State of Burkina Faso, Japan
through its firm Sony and UNESCO.
Our university puts a point of honour on the questions of partnership and this principle commits me as president of
the institution to make every effort to the partnership which is profiled around this forum and is already a reality should
become exemplary.

Ladies and gentlemen,
This is also the place for me to reiterate my deep gratitude to His Excellency the Ambassador of Japan, whose country
has been making every effort since the first edition to make this forum a success. These appreciations are also addressed
to the Minister of Higher Education, Scientific Research and Innovation to the Minister of Agriculture for their renewed
support in the field of research and development.
May I congratulate the promoter of this innovative cultural technique and its accompanying technology, I would like to
speak about Dr Masatoshi FUNABASHI here.
I would like to congratulate and renew my encouragement and gratitude to the organizing committee which is investing
under the direction of Dr Patrice ZERBO, to make possible the regular holding of the forum.
While wishing you a very good session, I declare open the 3rd African forum on Synecoculture under the theme
8

"Synecoculture: agriculture in the face of climate change".
I renew to all my sincere thanks for having responded favourably to this invitation and while wishing an effective and
successful participation in our work, I declare open the first African forum on Synecoculture.

Thank you.
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SPEECH BY HE Tamotsu IKEZAKI
EXTRAORDINARY AND PLENIPOTENTIARY AMBASSADOR
OF JAPAN
ON THE OCCASION OF THE 3rd AFRICAN FORUM
ON SYNECOCULTURE
OUAGADOUGOU, 19 FEBRUARY 2018
First of all, allow me to express my sincere thanks to the organizers of this 3rd African Forum on Synecoculture. It is
a great honour that you offer me and I consider it a mark of esteem. The choice of my modest person to sponsor this
important event testifies to the importance you attach to Japan's cooperation activities in Burkina Faso. I would like to
express to you my deep gratitude for this kindness towards Japan.

Mr President of the University of Ouaga I Joseph Ki ZERBO,
Ladies and gentlemen,
The theme of this 3rd African Forum is: "Synecoculture: agriculture in the face of climate change". I believe that a reflection
on this theme is quite relevant to explore the possibilities of implementing innovative Japanese cultural techniques to
ensure resilience to African populations in the context of climate change. That such a high-level reflection, as is the case
today in the presence of the elites of the academic world, can nourish hope for synecoculture. In fact, the intention to start
synecoculture in a technical and practical way is a promising goal when we know that we are condemned to consider
nature as a partner to ensure the survival of our planet. Without being a specialist in synecological agriculture, I am
enormously impressed by this method that allows a mixed culture of useful plants, without any application of pesticides,
without fertilizer. This will help increase farmers' incomes substantially. This highly ecological method which ensures a
large production in a small space, while respecting the principle of biodiversity reminds me of this famous formula of
Bacon: "we only command nature by obeying it". In a nutshell, synecoculture is a dream that needs to be nurtured and
realized by producers in Burkina Faso. With the synecoculture, I have faith that we can revive the environment of all
Burkina Faso and farmers can have huge income in the very near future.

Ladies and gentlemen,
As an official supporter of the 3rd forum, I would like to take this opportunity to thank the technical and financial partners
who have been kind enough to accompany the promotion of synecoculture. I am thinking of Sony Computer Sciences
Laboratories, Inc. of Japan and UniTwin UNESCO. My encouragement also goes to the African Center for Research and
Training in Synecoculture for its constant commitment. Your struggle contributes to the achievement of several millennium
goals, including responsible consumption and production and the fight against climate change.

Dear participants,
I would like to urge you to take an active part in the work of this forum to become the ambassadors of a cultural technique
that could contribute significantly to the fight against food insecurity in a context where the rains are capricious and
where the cultivable spaces diminish or become poorer. As you know, 80% of the population in Burkina Faso practices
agriculture. And in Africa, it can be said that agriculture is the main activity of men and women.
You also know that these populations are now suffering from the adverse effects of climate change, which is seriously
endangering this sector of activity. I am therefore delighted that you will benefit from topics such as: adapting family
farming to climate change in drylands, economic and ecological resilience, and exploiting traditional knowledge and
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exploring biodiversity. ICT in the field of agriculture. I would like to dwell on the importance of this theme that would
combine traditional knowledge in search of resilient solutions. In my opinion, it is always important, to have the support
of the populations, to introduce the innovations by making use of their endogenous knowledge. It is also the position of
Japan that has supported a UNESCO project called "Knowing our changing climate in Africa" with

Japanese Funds-inDepot for the US $ 457,400.
Dear participants, I allowed myself to open this parenthesis to tell you that you have the chance to enjoy a forum whose
theme will be rich in lessons. I hope that you will be able to leave with an in-depth knowledge of synecoculture which
has already been very successful in Tapoa and its capacity to increase the resilience of agricultural producers, like His
Majesty Larlé Naaba, in the context of climate change.
It is also the place to thank all those people who have accepted to share their knowledge with the participants in this
forum.

Ladies and gentlemen,
To close my remarks, I wish great success to the activities of the 3rd African forum on Synecoculture. I am convinced
that the implementation of this method in Burkina Faso will create a green Burkina and also produce wealthy farmers in
the near future. I renew my heartfelt thanks to the organizers for associating the image of Japan with this important event
promoting synecoculture.
Long live the friendship between Japan and Burkina Faso.
I thank you for your kind attention.
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Chapter I: Symposium Proceedings
Proceedings of the forum on synecoculture
held from 19 to 20 February 2018
at the University of Ouaga I Pr Joseph KI-ZERBO
INTRODUCTION
The African Center for Research and Training in Synecoculture has set its task as providing the rural world and
developmental organizations with qualified human resources through training of young people and research in
Synecoculture, the organization of forum, etc. With this in mind, this 3rd African Forum on Synecoculture was held with
the theme "Synecoculture: agriculture in the face of climate change."
Under the patronage of the President of the University of Ouaga 1 Pr Joseph KI-ZERBO and under the patronage of His
Excellency the Ambassador of Japan in Burkina Faso, this forum is a place for exchange and sharing of experience on
the contribution of synecoculture in the fight against the climate change and also in the struggle for the achievement of
agricultural self-sufficiency.
During two days, through presentations, the CARFS in partnership with the University of Ouaga1 Pr Joseph KI-ZERBO
exchanged with the public of Burkina Faso and abroad on issues aimed at showing participants:
• the importance of biodiversity in agriculture;
• the interest and role of synecoculture in protecting and rebuilding biodiversity.

OPENING CEREMONY
It was devoted to a series of speeches and the opening address of the forum. Thus, in turn, took the floor, the President
of the organizing committee Professour Patrice ZERBO, the Director General of CARFS Dr André TINDANO, the official
supporter H.E. the Ambassador of Japan in Burkina Faso, and the opening speech of the host organizer Professor Rabiou
CISSE, President of the University Ouaga 1 Pr Joseph KI-ZERBO (UO1-JKZ). A total of 45 people were identified on the
first day of the forum, against 51 people on the last day of the Forum.
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Photo1 : View of the participants of the opening ceremony
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SESSIONS
This report will focus on four points, each representing a presentation from the forum.

I. Synecoculture in Burkina Faso: history and experience
This presentation was moderated by Dr André TINDANO, Director General of CARFS. He reminded everyone what
synecoculture is, "a market gardening system based on synecology" in which we practice a high-density farming without
ploughing, without fertilizer or chemical pesticides.
Subsequently, he traced the beginnings of synecoculture at Mahadaga, a rural community in the East region of Burkina
Faso. It is in this locality that the first experiments of synecoculture were carried out (Photo 2).

Photo 2. The beginning of the experiment (left) and emergent synecological field (right) at Mahadaga (Burkina Faso)

Finally, the presenter mentioned some of the strong points of synecoculture that are:
• the speed of rotation close to that of the tropical zone vegetation;
• high accessibility for the recruitment of labour;
• competing vegetation (invasive weeds) is rare and management of introduced mixed species is easy;
• Conventional agriculture based on the physiological optimum can only be performed at a low level so it does
not really compete;
Thus, this new culture technique allows the revival of soil functions as well as the reconstitution of biodiversity.
This presentation on the history and experience of synecoculture in Burkina Faso raised many questions from
participants. These concerns were related to water management, the fight against pests and other plant enemies, due
to the specificity of this technique i.e. the non-use
of chemical pesticides, etc. Concrete images were
solicited by the participants to better understand
the content of the presentation. To all these
concerns, adequate answers were provided by the
presenter, the promoter (Dr FUNABASHI) and the
moderator of the session (Pr ZERBO).

Photo 3. Trio answering questions from participants
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II. Synecoculture: issues and perspectives
This session was moderated by Synecoculture Promoter Dr Masatoshi FUNABASHI from Sony Computer Science
Laboratories, Inc. (Sony CSL). He began with a brief overview of the literature review on synecoculture and redefined
synecoculture based on the experience gained in Burkina Faso.
Two main subjects of his presentation were: the economic impact of synecoculture and the effect of climate change.
According to the presenter, synecoculture production has high economic and nutritional values. As proof, the experience
of the practice in Burkina Faso has yielded 40-150 times more productivity than conventional agriculture.
These impacts of synecoculture could be estimated by the following data:
• the sale of synecoculture products from 10m² would provide the minimum wage needed to live in
Ouagadougou;
• 7000 ha of synecoculture could:
		

o completely eradicate poverty in Burkina Faso while completing the major goals of the Aichi

		

Biodiversity Targets 2020 and the United Nations' Sustainable Development Goals 2030;

		

o create about 140,000 employment in production;

• the snowball-effect dissemination strategy for this scale in four years : ten (10) farmers from each of the 13
regions of Burkina could be trained the first year; these will pass on to 10 other farmers in the area next year
and continue to propagate the knowledge and practise with the scale of 10 persons/year.

Photo 4. Harvest in a synecological field

The effect of climate change can be perceived in two stages:
❖ a short period: such as abnormal weather
❖ a long time: such as global warming.

In any case, the trend can be reversed. It will be for human society to become aware of the effects of climate change in
order to take actions which will make it possible to remedy it.
To close his presentation, Dr FUNABASHI did not miss to take a look in the new constitution of Burkina Faso, particularly
in its articles 23, 26, 39 and 40 which relate to the involvement of the State of Burkina Faso in the protection of natural
resources and the importance it attaches to the agricultural sector.
Synecoculture, therefore, offers great potential for combating desertification, while rebuilding the ecosystem that is rich
in biodiversity and economically profitable.
A series of questions and answers followed between the presenter and the participants. The high number of speakers
testifies to the participants' interest in the subject. Indeed, more than a dozen questions of clarification have been asked.
Many of these concerns were answered by the presenter and the project collaborators.
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III. Use of plant genetic resources, traditional knowledge and exploration with ICT
The aim of this theme on ICT was to show the importance in synecoculture of having a precise and wide repertory of
different cultivable species and to connect all the actors working in this field. As an example, Sony CSL has set up a
visual interface of a multipartite graph. However, some challenges remain to be met. These include:
• create databases of 500 cultivable varieties in synecoculture in sub-Saharan Africa;
• visualize with the multipart graph by Sony CSL and make available to the practitioners;
• write and defend a doctoral thesis;
• create a Master's degree course in synecoculture at the University of Ouaga 1 Pr Joseph KI-ZERBO.
In addition, the existing collaboration between Sony CSL and CARFS, several activities are in progress. These include:
• the experiment of synecoculture at the pilot farm in Mahadaga;
• the installation of three (3) pilot farms in the Sahel and the installation report;
• the publication of the "implementation guideline in the Sahel" in five (5) languages;
• the 3rd and 4th African Forum on Synecoculture;
A collaboration between the University of Ouaga 1 Pr Joseph KI-ZERBO and CARFS is being signed; it will have to allow:
• the preparation of utilization data for 500 varieties in the Sahel;
• the visualization with the Project Explorer library;
• the writing a doctoral thesis at UO1-JKZ;
• the creation of a Master's degree course in synecoculture at UO1-JKZ.

IV. Adaptation of family farming to climate change in arid zones
Presented by Mr Boubacar BARRY of the NGO ARFA (Association for Research and Training in Agroecology) based in
Fada N'Gourma. The purpose of this presentation was to shed light on family farms and the effect of climate change on
agriculture in general.
According to the speaker, a large proportion of farmers in Burkina Faso are in family farming. The family farm is one of the
forms of organization of agricultural production grouping farms characterized by organic links between the family and the
unit of production and the mobilization of family work excluding permanent salary.
A family farm can be recognized by:
• the small size of the exploitation;
• workers are family members;
• the production is largely consumed directly by the family;
• the capital is family-based.
The adverse effects of climate change are very visible on agriculture. The major effect observed is undoubtedly the
degradation of biodiversity caused by deforestation and desertification.
To reduce these effects, the NGO ARFA has implemented climate change adaptation mechanisms. These include the
technique:
• fallow;
• composting;
• improved zai;
• anti-erosion dikes;
• half-moon;
• Assisted Natural Regeneration (ANR);
• Etc.
This last communication also aroused the interest of the participants who expressed the questions in particular around
the differentiation between agroecology and organic agriculture, the link between agroecology and synecoculture, the
management of water according to the practices of the NGO ARFA, etc.
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Photo 5: Mr BARRY of the NGO ARFA

GENERAL DISCUSSION
Two witnesses shared their experiences with the participants. It is Mrs Prudence DITHIMY, participant of Ivory Coast,
who took the floor to launch an awakening of conscience towards the youth in Burkina Faso. It was an opportunity for
them to remind them that the underlying initiative of the peasants, especially women and young people, is the key to their
country's development. We should not wait for decisions to be made first by the government, but it is up to us to stand up
and choose our path.
The second testimony came from Pastor Josué LANKOANDE based in Dédougou, who testified of the benefits of
synecoculture, through lived experiences.

CLOSING CEREMONY
The praesidium took the floor around 2 pm, to thank everyone for
their active participation before closing the 3rd African Forum on
Synecoculture. The appointment is made at the next forum for the
sharing of results obtained on the different synecological plots set
up in Fada N'Gourma, Dédougou and Ivory Coast

Photo 6. Praesidium of the closing ceremony

CONCLUSION
The forum ended with a note of satisfaction from the organizers and from the participants, who shared a lot of information
on a new farming technique that proves to be an effective solution to deal with climate change.
We shall recall that this forum was made possible thanks to the financial support of Sony Computer Sciences
Laboratories, Inc., the logistic support of UniTwin UNESCO Complex Digital Systems Campus (CS-DC) and the University
of Ouaga 1 Pr Joseph KI-ZERBO.
								Ouagadougou 25/02/2018
								President of the organizing committee

								Approval
									Sony CSL
									Masatoshi FUNABASHI

17

Chapter II: Reports
II.1 Results of the pilot farm in Mahadaga, located in the East region at the
province of Tapoa in Burkina Faso
Visit report of the synecoculture pilot farm in Mahadaga
Introduction
CARFS is committed to continuing the work undertaken by AFIDRA in the province of Tapoa in Burkina Faso as part of the
cooperation with Sony CSL for the adaptation of the Synecoculture in the Sahel countries. For the 2017-2018 campaign,
there were 6 total visits between October 2017 and March 2018 under the financial support of SonyCSL. This initiative
was promoted under the slogan "leave no one behind" supported by the Sustainable Development Goals (SDGs) by 2030.
An internal control system between CARFS-SonyCSL is in place and includes the following elements:
1. The system of supervision and advisory support
2. The system of internal project management

1. The system of supervision and advisory support
For more efficiency in synecoculture production, CARFS has implemented a project whose mission is the promotion of
monitoring, support and advice to producers, and monitoring and coordination of the activities of the internal control
system. The implementation of this program required the recruitment of new staffs as follows:
• A project manager in charge of coordinating, training and supporting the implementation of the project.
• Animators responsible for conveying the message of Synecoculture and the ongoing training of producers
through the fields experiences.
• An accountant responsible for financial management.
The activities of the new organization were relayed to the leading producers at the village level for a close follow-up of
producers.

2. The system of internal project management
The validation of the results was pursued through the establishment of an internal control system, to obtain a competitive
and environment-equitable production that is required on the national and international market.
The organization chart implemented for the execution of this activity is as follows:
• A team of internal auditors was set, whose mission is to monitor the traceability of production until marketing.
• Training sessions were organized for leading producers on major themes such as:
• Environment-equitable production techniques
• Animation and communication techniques
• Principles of synecoculture to facilitate the adoption.

The visits to the Mahadaga pilot farm took place as follows:
• From 11 to 13/10/2017
• From 11 to 13/11/2017
18

• From 11 to 13/12/2017
• From 11 to 13/01/2018
• From 11 to 13/02/2018
• From 11 to 13/03/2018
The data collected on the synecoculture production of the Mahadaga pilot farm are presented in the section "List of
cultivated species and their use in Mahadaga" and "Productivity data in Mahadaga. "
The photos during these visits can be found in the section "Pictures of the synecoculture field in Mahadaga. "

Conclusion
Validation of the results is the goal of actions by CARFS because it is the culmination of a whole campaign of hard work.
The steps taken to achieve this goal, the expected production projections reassures us that we are on the right track.
However, we believe that a real success of synecoculture is through an awareness of the producers on the importance of
environmental protection by rebuilding the biodiversity to which synecological agriculture is firmly linked.

							

Effectuated between October 2017 and March 2018

								by André TINDANO
								Director General, CARFS
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under the financial support of SonyCSL

List of cultivated species and their uses in Mahadaga
The 150 species of edible plants that have been grown in the Mahadaga synecoculture experimental field are listed
in the List 1, with the distinction of plant types, major harvesting parts and uses in the practice of synecoculture. The
parameters that correspond to each species are checked with "X."

List 1. List of species grown at Mahadaga pilot farm.
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Productivity data in Mahadaga
The tables in this section summarize the productivity and associated costs of synecocuture and 5 other cultivation
methods (the system of rice intensification (SRI) + trees, conservation agriculture, permaculture, traditional and biointensive market gardening), experienced simultaneously at the pilot farm in Mahadaga between June 2017 - May 2018.
The definition, productivity and costs of these 6 methods until May 2017 are already published in the proceedings of the
1st and 2nd African forums on synecoculture (Tindano & Funabashi 2016, Tindano & Funabashi 2018).
The significant change in the price rate has emerged from June 2017. Due to the worsening security situation in the
East region, our production has lost access to the organic market and organic consumers. Although our synecoculture
products have been recognized by the superior quality compared to agricultural products from other methods, the
situation has forced us to lower prices to the level equivalent to conventional products. Until May 2017, the sale of
synecoculture products was made with the organic price rate (2 times higher than conventional products), but from
June 2017 it was set to the level of conventional products. It should be noted that even conventional prices are under
the influence of insecurity. The effect of changing security situation on market dynamics and prices are not counted in
this data. Therefore, to correctly analyze the productivity of this series of experiments, it is necessary to further consider
social variation for the consistency of evaluation.
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Table 1. Synecoculture productivity (price in CFAF / month / 500m²) in June 2017 - May 2018
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Table 2. Number of harvest days/month of synecoculture in June 2017 - May 2018
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Table 3. Costs of seeds and works

Table 4. Coûts des matériaux normalisés en 500m2.

Note: All seeds were produced locally for the production between May 2017 and May 2018. The unit cost of labour is 500 CFAF/hour.
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Table 5. Productivity, efficiency, and profitability of methods. The definition of parameters is: Water efficiency = Productivity / Cost of
water; Work efficiency = Productivity / Work cost, Materials efficiency = Productivity / Cost of total tools and inputs; Total efficiency =
Productivity / Total cost; Profitability = Productivity - Total cost.

Observations of the results.
Following the bandits' attack on CARFS personnel on the road to the pilot farm in Mahadaga in November 2016, the
security situation surrounding the farm continuously worsened until the end of the reported period. The period from
December 2016 to May 2018 marked with the severe difficulty of access to the farm, unlike the period from June 2015 to
November 2016 with relatively constant accessibility.

Development of productivity
Fig.1 and 2 show productivity growth and its rates relative to conventional productivity between June 2016-May 2018. The
productivity shows the declining trend that is associated with the worsening security situation. During the period from
October 2017 to March 2018, SonyCSL supported security fees to accompany CARFS staff with national constables for
protection during pilot farm visits. During this period, an upper shift of the declining trend was observed (blue arrows in
Fig 1 and 2), which implies a positive effect of this intervention.
According to the observation of practitioners and CARFS staff, productivity in terms of biomass remains at the same level
as the previous year. The direct causes of the decline in productivity are considered as follows:
1. Hindering of farm management (difficulties to access the farm and lower motivation of staff by insecurity)
2. A decrease in the accessibility to the local market
3. A decrease of local customers, especially expatriates who were important consumers
4. Price change in agricultural products
During the period of December 2016 - May 2018, the production level of biomass remained constant in the field of
synecoculture, with the quality that deserves to be distinguished as an organic product. But following the worsening of
the security situation, the quantity of products that were sold with the organic price (2 times higher than the conventional
one) is estimated to have decreased to 79.5% during the period of December 2016-May2017 comparing to the quantity
sold between June 2017 - May 2018 with the conventional price.
Even under these constraints of accessibility and the price that does not reflect the quality of the products, the
synecoculture scored 17.3 - 64.7 times (on average 27.3 times) more productivity during the period of June 2017 May 2018, compared to the average speculation of yield market gardening production in Burkina Faso (Fig. 2)
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Fig. 1 Development of synecoculture productivity at the Mahadaga pilot farm, June 2015 - May 2018.

Fig. 2 Development of synecoculture productivity rates compared to conventional systems at the Mahadaga pilot farm, June 2015-May
2018. Conventional systems are defined according to (EASYPol, 2007: I-4. Données sur les principales spéculations maraîchères) and the
rate of productivity according to (Tindano & Funabashi 2016).

Change of work period
With the techniques developed during the two previous years of production, the farm was able to increase the water
capacity. From June 2017, the production of SRI, bio-intensive and traditional market gardening became possible
throughout the year by watering.
The work period for conservation agriculture and permaculture was delayed until December due to climate irregularities.

Water efficiency
Of the six methods, synecoculture still wins first place in terms of water efficiency. On the other hand, this efficiency is
reduced to the level of 4.0. According to the staff report, this drop is due to inaccessibility to the market which prevents
the sale of products currently possible to harvest on the farm. The other methods show that the water efficiency is
29

relatively constant compared to the previous year, except for the SRI, which is ranked below the profitable line (0.18, less
than 1).
The watering spray machine was used only in synecoculture. Other cultivation methods used tap water with pipes, except
for conservation agriculture and permaculture that depended solely on rainwater.

Total efficiency, total cost and profitability
Again this year from June 2017 - May 2018, among the 6 methods tested, only the synecoculture was profitable compared
to the total efficiency (productivity / total cost) and profitability (productivity - total cost).
However, the gap in total efficiency between synecoculture and other methods is becoming tighter than the year before,
due to the constraints of farm and market accessibility that prevent the sale of synecoculture products.
The amount of the total cost of synecoculture is placed in the 3rd lowest of the 6 methods.

The level of ecosystem recovery
The level of ecosystem recovery of all methods remains the same as that of May 2016, published in the proceedings of
the 1st forum (Tindano & Funabashi 2016).
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Pictures of the synecoculture field in Mahadaga
For the definition of the angles of pictures, see the Proceedings of the 1st African Forum on Synecoculture (Tindano &
Funabashi, 2016).

12 July 2017, angle A.

12 July 2017, angle B.

12 August 2017, angle A.

12 July 2017, angle C.
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12 August 2017, angle A.

12 August 2017, angle B.

12 August 2017, angle C.

12 August 2017, angle D.

12 September 2017, angle A.

12 September 2017, angle B.

12 September 2017, angle C.
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12 October 2017, angle A.

12 October 2017, angle B.

12 October 2017. Harvesting of tubers (onion, tropical yam, sweet
potato, cassava, etc.)

12 October 2017, angle C.

12 October 2017. Harvesting of tubers (onion, tropical yam, sweet
potato, cassava, etc.)
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12 November 2017, angle B.

12 November 2017, angle A.

12 November 2017, angle C.

12 November 2017. Harvesting of tubers (onion, tropical
yam, sweet potato, cassava, etc.)

12 November 2017. Zucchini production.
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12 December 2017, angle A.

12 December 2017, angle B.

12 December 2017, angle C.

12 December 2017. Flowering / production of okra.
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12 January 2018, angle B.

12 January 2018, angle A. Seedlings of sorghum and lemongrass.

12 January 2018, angle C.

12 January 2018. Soy beans production.

12 January 2018. Harvest of Zea Mays.
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12 February 2018, angle A.

12 February 2018, angle B.

12 February 2018, angle C.

12 February 2018. Tomato production.

12 March 2018, angle A.

12 March 2018, angle B.
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12 March 2018, angle C.

12 April 2018, angle A.

12 April 2018, angle B.

12 April 2018, angle C.
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12 May 2018, angle A.

12 May 2018, angle B.

12 May 2018, angle C.
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Pictures of the control plot in Mahadaga
For the definition of the control field, consult the Proceedings of the 1st African Forum on Synecoculture (Tindano &
Funabashi, 2016).
The grasses in the photos are at the edge of the control plot which is the recovery effect influenced by synecoculture
practised alongside. These herbs did not exist at the beginning of the experiment in 2015. Although the regeneration of
the grasses is observed, this vegetation cannot survive in the dry season.

29 October 2018, the state of the land left without human intervention, angle C.
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29 October 2018, the state of the land left without human intervention, angle B.

29 October 2018, the state of the land left without human intervention, angle A.
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II.2 Report on the launch of ESMA, Masa Agriculture High School (Ecole
Supérieure Masa Agriculture,) located at Fada N’Gourma, Burkina Faso
Launch report

The logo of ESMA, which represents red: the sun, blue: water, green: plant, black: earth, and white: the pure spirit of teachers and
students. The letters of abbreviation "ESMA" correspond to these values and form a sacred mask that represents a new tradition. The
motto is "the place where everyone can go beyond his or her limits."
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Located in the East region, Fada N'Gourma, ESMA (Ecole Supérieure Masa Agriculture) is an agricultural training
establishment. It puts an emphasis on the training course on synecoculture. For this year 2017-2018, the centre opened
its doors for the first promotion of the Technical Agents of Agriculture (Agents Techniques d’Agriculture; ATA).
ESMA's vision is to train men and women by obtaining prestigious degrees in rural development and synecoculture
recognized nationally and internationally. Two more cycles will be opened in addition to ATA for the 2018-2019 school
year. These are the High-level Technician of Agriculture (Technicien Supérieur d’Agriculture; TSA) and a course in
engineering. There is also an agreement signed between the University of Ouagadougou 1 Professor Joseph KI ZERBO
and CARFS which opens the launch of a thesis and a master course in synecoculture.
Diplomas issued at the end of training will be recognized by the State of Burkina Faso.
During the two years of training, students of the first class will go through both theoretical and practical training.
In this report, we will describe the activity of ESMA since the opening. The rest of the report will be divided into two parts:
first, to present the school and the circumstances of the opening; then to review its development to this day (April 2018).

1. Opening of ESMA
The opening of the centre was conditioned by a certain quota to be reached with respect to the number of subscriptions
received. Tuition fees are 250 000 CFAF per year, of which 100 000 CFAF were paid at registration.
Receipt and selection of candidature files were carried out in two stages as the followings.

1-1. Candidature files for students
In order to have a large number of candidacies, the CARFS organized during a whole week, an information campaign in
the radios Tin Tua, RTB, Fada FM. These radio broadcasts allowed the centre to receive twenty-nine (29) applications for
registration.
Candidates who fulfilled the following conditions were eligible:
• Have a BEPC (Undergraduate Certificate) or CAP (Certificate of Professional Competence) where applicable;
• Addressed a handwritten request to the Director General of CARFS
• Attach his birth certificate to the request.
Twenty four (24) candidates were selected including eight (08) women.
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Figure: News release on the launch of ESMA
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1-2. Applications for the teaching staffs
For the recruitment of individual teachers, the process of receiving the application was the same process as notified by
the radios (see above figure).
At this level, the file selection was done by a committee.

2. Activities of ESMA
2-1. Lessons
Classes started Monday, December 04, 2017. To date, ten (10) subjects out of thirty-two (32) are taught:
• French
• English
• Introduction to synecoculture
• Water management
• General agriculture
• Specialized agriculture
• Rural sociology
• Agricultural credit
• Soil science
• Market gardening
The first evaluations took place from February 15 to 27, 2018. In the first moments of class, an emphasis was placed on
the seminars. The idea of holding the seminars is to allow students to better understand the centre's vision in promoting
synecoculture. It was also an opportunity for them to ask as many questions as possible about their training.
For the theoretical aspect, the courses were held in good conditions. Students showed much enthusiasm.

2-2. Two experimental sites
In order to combine theory and practice because agricultural activities can especially be learned through practice, two
sites have been made available to students. The maintenance was done by the students themselves. They organized
themselves into different working groups for watering. Practical work was also performed by these groups.
Site 1. The first site is located a few tens of meters from the centre. It is a market garden exploited by women. Part is
reserved for synecological production. The students conducted transplanting activities and frequently visit for agronomic
observations.
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Picture: Development of the women's market gardening site

Pictures: Practical session on the women's market gardener site
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Site 2. The second site is at the front yard of CARFS, where the students are responsible for the maintenance and
practice daily what they learn in class. It consists of two parts:
• For the first part, the students set up the site (preparation of planks, tree holes, preparation of the nursery, etc.). The
plants present at this moment a good state of growth and a good physiognomy. Few attacks are noted, including those
caused by rodents and other pests.

Planning of the school garden
• The second part was used for the above-ground culture. Using the tires, the students produced their own above-ground
garden. Different varieties were cultivated such as red lettuce, beetroot, onion, cauliflower, Chinese cabbage, turnip, etc.

Picture: Transplanting at the tire garden

Pictures: Above-ground garden
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Conclusion
The centre received two visits during the month of February 2018.
A first visit by the parents of students. This was meant to show them the centre's operation and further encouraged
students who want to train in agriculture to be more disciplined and hard-working. While providing advice, the parent
congratulated the centre for this great initiative in the East region.
The second was that of the promoter of synecoculture, Masatoshi FUNABASHI and Prudence DITHIMY.
Mr Masa, whose school bears his name, briefly introduced synecoculture and perspectives for students. Ms Prudence
meanwhile motivated students by reminding them of the primary role of the Burkinabe youth in the development of the
country.

Group photo

Photos: Visit of Prudence DITHIMY and Masatoshi FUNABASHI in February 2018.

Note: To better understand how ESMA works, please refer to the Rules and Regulations of ESMA.
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List of species introduced from Taiwan
From ASIARC (Asian SustaInable Agriculture Research and production Center) in Taiwan founded by Kai-Yuan LIN, seeds
from Taiwan were offered to CARFS and ESMA.
The choice of imported varieties was conducted only in a heuristic way depending on commercial availability and not yet
exhaustive with respect to potential operational diversity. The exportation and importation were conducted with solely
dry commercial seed package, following the direction of local authorities such as quarantine and with consideration
to the international agreement such as The Cartagena Protocol on Biosafety and The Nagoya Protocol on Access and
Benefit-Sharing. Considerations on population and ecological genetics of native and introduced flora were also taken into
account. We refrained locally restricted varieties such as those of Glycine max in Taiwan from export. All experiments in
Burkina Faso followed the FAO guideline for mainstreaming biodiversity and respected Access and Benefit-Sharing (ABS)
guideline in African Union (Tindano & Funabashi 2018 ; Funabashi 2018).
The list of species from Taiwan used in the ESMA experiment is displayed in List 2, which contains 115 commercial
cultivars from 85 varieties.

List 2. List of introduced species from Taiwan for the experiment at ESMA.
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Pictures from ESMA's field

Nursery for synecological production: red lettuce,
arugula(rocket), amaranth, onion leaves, cauliflower, cabbage,
etc. (Jan 8, 2018)

Practical session: visit of the women's market gardening site and preparation of the soil for transplanting. (Jan 9, 2018)
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ESMA students tear the seedlings out of the nursery for transplanting. (Jan 9, 2018)

The class leader of the ATA course 2017-2018 transplanting Transplanting session. (Jan 9, 2018)
seedlings. (Jan 9, 2018)
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Overview of the above-ground garden designed with recycled tires.

Growth of the plants.
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Group picture taken on the occasion of the visit of Masa FUNABASHI and Prudence DITHIMY.

Development of the open-field garden of ESMA.
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Demonstration of watering at the school garden in the yard of ESMA, part of the experimental field.

Visit of Masatoshi FUNABASHI to the women's
market gardening site, where a local women group
has implemented the test fields of synecoculture.
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The growth of the plants of the women's market
gardening site after transplanting

The women of the market farming site give Masatoshi the presents
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APPENDICES
Pictures of the forum

Opening speech by the President of the University of Ouaga I,
Prof. Rabiou CISSÉ

Address by HE Mr Tamotsu IKEZAKI, Ambassador of Japan in
Burkina Faso.
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List of participants
List 4. Attendance list day 1 (19/02/2018)
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List 5. Attendance list day 2 (20/02/2018)
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